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Why Think about Skills?
The workplace is changing: 
• Automation is affecting entirely new sectors of the 

workforce: 
• Accountants 
• Librarians  
• Office Workers 
• Travel Agents 

• Customer Service 
• Programmers 
• Health Care 
• Lawyers 

Since 1990, library and 
administrative jobs have 

declined by 40% This is a loss of jobs on the 
scale of the steel industry, 
but much less visible!



The labor market is constantly 
adjusting to new technology. 

The Changing Labor Market

People retrain into jobs that 
use some or all of their skills 

Librarian → CS, Teaching, 
Communications, IT 
Admin → Marketing 
Travel Agent → Customer 
Service

As more jobs are changed or eliminated, 
this becomes more pressing 
What will young lawyers retrain to do? 



That raises important questions: 
• How do skills translate into wages? 

• Which combinations of skills are endangered? 
• Which of those skills are transferable to other 

occupations? 
• What skills should workers acquire to bolster 

their job prospects in the AI economy? 

• How can the strengths of AI be used to 
complement human skills?

The Changing Labor Market



Economic Models of Skills 
and Production

Economists usually think about skills in terms of 
production:

Input 
(skills + effort) Output 

(production)

The value that people bring to production is called 
human capital



One-dimensional skill level: 
• Mankiw, Romer, and Weil (1992):  
• Gibbons and Katz (1991) 

Two types/occupations: 
• Roy Model (1951)
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But human capital is much different in knowledge-based 
production: skill combinations become more important
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Interest in a more nuanced view of human capital: 
• Leung and Ng (2014), Leung (2014): boundary spanning 

between job categories 
• Heckman et al (2006): Cognitive and Non-cognitive skills 
• Lazear (2005): breadth of experience by number of roles in 

employment history 
• Adamic et al (2010): focus, with skills = topics 
• Autor and Handel (2009): O*NET categorizing occupations 

by required skills 
• Psychology and OBT literatures: team-level diversity 

related to performance/ productivity with skills = 
assessment-based measures

Multi-dimensional Human 
Capital
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A crucial factor in multi-dimensional human 
capital is that some skills work together: they are 
more valuable together than they are apart

Complex Human Capital

These synergies between skills often distinguish 
workers in the labor market



But this makes determining the potential value of 
a worker much more complicated

• Skills that are common 
individually may be rare in 
combination
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• Some tasks are more “separable” than others
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App Development:
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Complex Human Capital
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Skill Sets and Productivity
• The value of adding a skill to a workers skill set depends 

on the skills she already has

So we cant assign prices to individual skills

Statistics

Forklift Driving

Mountaineering
Russian

Cosmology

Film Studies

Biology 

Programming

• The value of a combination may be more than the sum 
of its parts



So does this make a difference in the labor 
market?

Complex Human Capital

Yes!  

Both in theory and in 
practice!



Wages with Skill Combinations
A labor market:

Workers I = {1,2,3...N}
AiEach endowed with a skill set,     drawn from S = {s1 . . . sK}

δ : !(S) → [0,1]Skill sets distributed according to 

Workers compete for jobs:  μ = {μ1 . . . μM}
A job requires skills μj ⊆S

Job requirements distributed according to σ : !(S) → [0,1]

E [w(A)] = ∑
C⊆A

σ(C)
∑D⊆Sδ(C ∪ D)

With some additional assumptions: 



!E [w({a})] = σ({a})
δ({a})

E [w({a, b})] = σ({a})
δ({a}) + σ({b})

δ({b}) + σ({a, b})
δ({a, b})

When there is no demand for skills in combination, 
wages are additive

When there is, wages are super additive: 
E [w(A ∪ B)] > E [w(A)] + E [w(B)]

E [w(A ∪ B)] = E [w(A)] + E [w(B)]

Wages with Skill Combinations



Suppose skills are distributed to workers independently with 
equal probability

When skills are only used 
individually, wages mirror the 
distribution of skills

Wages with Skill Combinations

When jobs require 
combinations of skills, skill 
differences are exaggerated

Considering skill combinations should help us understand 
more variation in wages



So we need to find different ways to measure and assign 
value to human capital

But we also cant think about all possible interactions—
the problem is too big! 

Wages with Skill Combinations



Nodes = skills

Two nodes are linked if at least one worker has both skills 

Human Capital Networks
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Proposal: represent the interactions between worker 
skills using a network

Worker 
population:

Human Capital 
Network



Some possible weighting schemes:

A

B
C

D

Human Capital Networks
We want to weight links to reflect how often the 
skills co-occur

Jaccard Similarity Index: 

Conditional Probability:

Modified Conditional Probability:

Counts: wAB = nAB
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Human Capital Networks

A

B

D 100
10

100

10

100

10
C

100

a) frequency weighting

A

B
D

100
1

1

100

10

C
100

1

10

b) modified conditional probability 

A

B

D
100

1

100

10

C
100

1

10

1

19

c) Jaccard Similarity Index 

These different weightings emphasize different aspects of the 
relationship between skills 



An illustration: a online freelance labor market 
In 2014 there were 53 million contract workers, 
generating $700 billion 

Upwork is the largest online labor market 
• 9 million workers 
• 4 million clients 
• $1 billion/year

Worker Profiles (skills, biography, test scores, 
employment history, ratings…) 
Job Listings: (skills required, description, wage rate…)



1) Freelance and contract labor is an increasing 
fraction of the US labor force 
• Worker flexibility 
• Geography-free = larger and more diverse 

labor pool for employers 
• Less costly search process

Why Online Labor Markets?

53 million workers in 2014 
Generating $715 billion



2) Employers increasingly search for employees 
using online tools 
• Substitute "low bandwidth” information for “high 

bandwidth” information 
• Employers choose to use low bandwidth search 

methods, even when they produce worse 
matches! 

• Improvements to algorithms would produce 
better labor market outcomes

Why Online Labor Markets?



Worker profiles: 



There are a wide range of worker types…



Job Postings:



Human Capital Network

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla
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Communities in the Network
These two networks summarize a huge amount of 
information about the labor market
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lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

For one, by using a community-find algorithm, we can 
learn something about how the labor market is arranged



Supply side (workers)

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

Admin, Writing,  
Marketing

Art/Design

Mobile Dev.

Programming

IT Admin
QA Testing

Q = 0.47
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A Taxonomy of Skills
Worker network Job network

N 1933 2293
average degree 107 110

density 0.056 0.048
number of communities 6 12
modularity of partition 0.47 0.50

Table 3: Basic statistics about the worker and job skill networks

Admin/Writer/Sales Artist/Designer
Programmer/Technical

Testing
General Mobile/Stats IT/Network Admin

microsoft excel adobe photoshop php c# linux systems admin software testing

data entry adobe illustrator javascript c++ perl software qa testing

article writing web design html .net framework windows admin manual testing

microsoft word graphic design mysql asp.net apache admin functional testing

blog writing adobe indesign css android app dev network admin usability testing

creative writing logo design wordpress c lamp admin regression testing

internet research adobe flash jquery microsoft access amazon web services atlassian jira

customer service illustration java ios dev unix shell black box testing

proofreading adobe dreamweaver ajax objective c computer networking automated testing

editing photography html5 ms visual basic unix system admin web testing

Table 4: Top skills in each worker category.

Analysis
Nodes in the two human capital networks are skills and a connection is made whenever two skills
are both listed by a worker (in the case of the supply-side network) or a job (in the case of the
demand-side network). The links are weighted by skill similarity: wsim

ij = P (si|sj) = nij

nj
where ni

and nj are the number of workers who have skills i and j respectively and nj < ni. For clarity, we
drop skills that occur only once in our sample. This will have no effect, because the link weights
from those skills to others are, by definition, 1. After dropping unique skills, we are left with a
worker network with 1933 nodes and a job network with 2293 nodes. Basic information about these
two networks can be found in Table 3.

We divide both networks into communities using the Louvain method ([2]). The modularity of
this partition is 0.47 in the worker network and 0.50 in the job network, which suggests significant
community structure. We define the skill categories by hand, using the most common 100 skills in
each. The top 10 skills in each skill cluster can be found in Tables 4 (workers) and 5 (jobs). Table 6
shows the number of skills in each of these clusters as well as the number of workers who specialize
in that area.

An image of the full worker and job networks can be seen in Figures 4 and 5, respectively. The
size of the nodes corresponds to the number of workers who have them. The colors represent the
different skill categories.

There is a significant amount of overlap between the skills in the two networks: 1826 skills are
present in both worker profiles and job postings. This allows us to create a mapping between the

5



Demand side (employers)

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

Art/Design

Music*

Writing

Translation

Admin

Programming

Mobile Dev

IT admin

Data Science/ 
Deep Learning Marketing

Q = 0.5
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A Taxonomy of Skills
Administrative Writing Translation Art/Design Music/Audio Marketing

data entry content writing english graphic design audio editing seo

internet research article writing transcription adobe photoshop audio production social media market

microsoft excel blog writing proofreading adobe illustrator audio mixing internet marketing

lead generation creative writing translation logo design audio post-product seo keyword research

sales copywriting voice over illustration music composition email marketing

telephone skills technical writing voice talent video editing audio mastering marketing strategy

virtual assistant ebook writing french UI design audio engineering seo backlinking

customer service business writing spanish video production music producer facebook marketing

email handling ghostwriting german print design music arrangement twitter marketing

telemarketing english grammar english to french animation sound editing link-building

Programming/Technical
Testing

General Mobile Dev IT/Network Admin Engineering Data/Statistics

php android app dev linux system admin c data mining software testing

wordpress iphone app dev amazon web services electrical engineering data scraping QA testing

javascript ios dev ebay listing writing electronics web scraping web testing

web design mobile app dev ebay marketing matlab web content mgmt manual testing

html5 ipad app dev network admin pcb design scripting functional testing

html objective c cpanel arduino web crawler automated testing

css game dev email deliverability microcontroller prog website wireframing usability testing

website dev apple xcode amazon ec2 circuit design salesforce apex database testing

css3 game design network security embedded systems salesforce.com localization

mysql iphone UI design voip software electrical drawing salesforce app dev selenium

Table 5: Top skills in each job category. One very small category has been omitted.
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A Taxonomy of Skills
These categories are endogenous: they reflect the 
way that skills are used in this particular labor 
market

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

Demand side: kinds of jobs 
Supply side: sub-pools of labor



A Taxonomy of Skills

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

Some interesting notes: 
• Jobs are more narrowly-defined than workers  
• There are categories of job for which there is no 

dedicated labor pool



Complex Measures of Human Capital 

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

The position of a workers skills on the two networks 
characterizes their skill set

Specialist Diverse Skills

Measuring these differences opens up new questions



As an illustration…consider workers whose skills fall 
into a single category

Complex Measures of Human Capital 

Wages vary dramatically by 
area of specialization

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

NB: for now, I control 
for literally nothing



Human Capital and Wages

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

Now compare specialists to those who span 
multiple categories:



Complex Measures of Human Capital 

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing

asp.net

ghostwriting

copywriting

ad-posting

3d-rendering

c#

google-adwords

linux-system-administration

mailchimp

english

website-development
css3

on-page-optimization

article-writing
article-spinningarticle-submission

editing

web-scraping

translation-english-spanish

3d-animation

virtual-assistant

cad-design

business-development

microsoft-access

adobe-flash

voice-over

adobe-acrobat

public-relations

mac-os-app-development

ecommerce-consulting

microsoft-publisher

technical-support

unix-shell

jquery-mobile

customer-support

database-modeling

resume-writing

android-app-development

music-composition

web-design

recruiting

zend-framework

print-design

angularjs

flyer-design

asp.net-mvc

journalism-writing

internet-marketing

mobile-app-development

lamp-administration

delphi

video-production

blog-commenting

codeigniter

3d-design

project-management

video-editing

microsoft-powerpoint

report-writing

web-content-management

data-entry

email-technical-support

voice-talent

spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

Workers with more diverse skills 
tend to earn more



But then the question is, why do workers with 
diverse skills earn more?

Two possible advantages: 
1. diverse skills =  
         larger pool of jobs 

2. diverse skills =  
         unique gap-filler

Complex Measures of Human Capital 



Skills tightly clustered on the job network are often 
required in combination

Admin

Art/Design

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

business-development

html5

adobe-flash

voice-overecommerce-consulting

logo-design

customer-support

cartooning

outbound-sales

android-app-development

writing

game-design

pinterest-marketing
google-analytics

web-design

recruiting
call-handling

print-design

angularjs

iphone-ui-design

flyer-design

asp.net-mvc

journalism-writing

editorial-writing

google-searching

internet-marketing

mobile-app-development

voice-talent

api-development

video-production

blog-commenting

codeigniter

ebook-design

3d-design

project-management

video-editing

advertising

phone-support

database-design

microsoft-powerpoint

web-content-management

data-entry

illustration

joomla

copy-editing

ebay-marketing

git

wordpress
marketing-strategy

ipad-app-development

business-proposal-writing

accounting

3d-modeling

twitter-bootstrap

telemarketing

social-media-marketing

short-story-writing

facebook-api

french

business-card-design

t-shirt-design

business-plans

video-postediting

ebay-listing-writing

seo-backlinking

microsoft-word

b2b-marketing

appointment-setting

adobe-creative-suite

game-development

photo-manipulation

amazon-web-services

2d-design

ajax

proofreading

spanish

motion-graphics

transcription

animation

customer-service german

xml

adobe-illustrator

facebook-marketing

adobe-indesign

google-docs

creative-writing

html

email-marketing

data-mining

brochure-design

ruby-on-rails

ppc-advertising

sql

email-handling

iphone-app-development

technical-writing

sales

objective-c

youtube-marketing

seo-keyword-research

research-papers

ruby

affiliate-marketing
blog-writing

ui-design

django-framework
lead-generation

magento

intuit-quickbooks

csscore-java

psd-to-html

database-programming

unity-3d

windows-phone

research

adobe-after-effects

drupal

php

translation

jquery

image-editing

apple-xcode

telephone-skills

.net-framework

node.js

audio-editing

crm

photo-editing

business-writing

seo

ios-development

sem

javascript

data-scraping

c

java

shopify

internet-research

infographics

administrative-support

print-layout-design

mysql

data-analysis

translation-english-french

legal-writing

microsoft-excel

ebook-writing

graphic-design

social-bookmarking

essay-writing

translation-english-german

2d-animation

adobe-photoshop

bookkeeping

academic-writing

sales-promotion

press-release-writing
twitter-marketing

market-research

cold-calling

python

business-analysis

wp-ecommerce

report-writing
direct-marketing

link-building

english-grammar

off-page-optimization

banner-design

windows-app-development

content-writing
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Complex Measures of Human Capital 

People who use their diverse skills synergistically 
tend to earn higher wages

Skill diversity = higher wages 
Diverse skills are 
better when used 

together



The Value of Skill Interactions

Do the network-based measures of skill 
interactions actually do any better than just looking 
at a workers skills independently?

A totally reasonable question: 



Take an incredibly flexible model specification:

dummies for the 60 
most common skills in 

the labor pool 

Compare that to a model including the independent 
skills and network-based measures of human capital

The Value of Skill Interactions

ln(wit) = �0 + �1Sit + ✏it
<latexit sha1_base64="6N/a0fkzFu5NDNWaduHmJWJ6MRI=">AAACGHicbVDLSgMxFM3Ud31VXboJFkEp1BkRdCOIblxWtA9oy5BJb9tgJjMkd5Qy9DPc+CtuXCjitjv/xkzbhVYPhJycey439wSxFAZd98vJzc0vLC4tr+RX19Y3Ngtb2zUTJZpDlUcy0o2AGZBCQRUFSmjEGlgYSKgH91dZvf4A2ohI3eEghnbIekp0BWdoJb9wJNXBo58KHB6etwJA5rulye3R27FeakFshLTm7OUXim7ZHYP+Jd6UFMkUFb8wanUinoSgkEtmTNNzY2ynTKPgEob5VmIgZvye9aBpqWIhmHY6XmxI963Sod1I26OQjtWfHSkLjRmEgXWGDPtmtpaJ/9WaCXbP2qlQcYKg+GRQN5EUI5qlRDtCA0c5sIRxLexfKe8zzTjaLPM2BG925b+kdlz23LJ3c1K8uJzGsUx2yR45IB45JRfkmlRIlXDyRF7IG3l3np1X58P5nFhzzrRnh/yCM/oGpMWgKg==</latexit><latexit sha1_base64="6N/a0fkzFu5NDNWaduHmJWJ6MRI=">AAACGHicbVDLSgMxFM3Ud31VXboJFkEp1BkRdCOIblxWtA9oy5BJb9tgJjMkd5Qy9DPc+CtuXCjitjv/xkzbhVYPhJycey439wSxFAZd98vJzc0vLC4tr+RX19Y3Ngtb2zUTJZpDlUcy0o2AGZBCQRUFSmjEGlgYSKgH91dZvf4A2ohI3eEghnbIekp0BWdoJb9wJNXBo58KHB6etwJA5rulye3R27FeakFshLTm7OUXim7ZHYP+Jd6UFMkUFb8wanUinoSgkEtmTNNzY2ynTKPgEob5VmIgZvye9aBpqWIhmHY6XmxI963Sod1I26OQjtWfHSkLjRmEgXWGDPtmtpaJ/9WaCXbP2qlQcYKg+GRQN5EUI5qlRDtCA0c5sIRxLexfKe8zzTjaLPM2BG925b+kdlz23LJ3c1K8uJzGsUx2yR45IB45JRfkmlRIlXDyRF7IG3l3np1X58P5nFhzzrRnh/yCM/oGpMWgKg==</latexit><latexit sha1_base64="6N/a0fkzFu5NDNWaduHmJWJ6MRI=">AAACGHicbVDLSgMxFM3Ud31VXboJFkEp1BkRdCOIblxWtA9oy5BJb9tgJjMkd5Qy9DPc+CtuXCjitjv/xkzbhVYPhJycey439wSxFAZd98vJzc0vLC4tr+RX19Y3Ngtb2zUTJZpDlUcy0o2AGZBCQRUFSmjEGlgYSKgH91dZvf4A2ohI3eEghnbIekp0BWdoJb9wJNXBo58KHB6etwJA5rulye3R27FeakFshLTm7OUXim7ZHYP+Jd6UFMkUFb8wanUinoSgkEtmTNNzY2ynTKPgEob5VmIgZvye9aBpqWIhmHY6XmxI963Sod1I26OQjtWfHSkLjRmEgXWGDPtmtpaJ/9WaCXbP2qlQcYKg+GRQN5EUI5qlRDtCA0c5sIRxLexfKe8zzTjaLPM2BG925b+kdlz23LJ3c1K8uJzGsUx2yR45IB45JRfkmlRIlXDyRF7IG3l3np1X58P5nFhzzrRnh/yCM/oGpMWgKg==</latexit><latexit sha1_base64="6N/a0fkzFu5NDNWaduHmJWJ6MRI=">AAACGHicbVDLSgMxFM3Ud31VXboJFkEp1BkRdCOIblxWtA9oy5BJb9tgJjMkd5Qy9DPc+CtuXCjitjv/xkzbhVYPhJycey439wSxFAZd98vJzc0vLC4tr+RX19Y3Ngtb2zUTJZpDlUcy0o2AGZBCQRUFSmjEGlgYSKgH91dZvf4A2ohI3eEghnbIekp0BWdoJb9wJNXBo58KHB6etwJA5rulye3R27FeakFshLTm7OUXim7ZHYP+Jd6UFMkUFb8wanUinoSgkEtmTNNzY2ynTKPgEob5VmIgZvye9aBpqWIhmHY6XmxI963Sod1I26OQjtWfHSkLjRmEgXWGDPtmtpaJ/9WaCXbP2qlQcYKg+GRQN5EUI5qlRDtCA0c5sIRxLexfKe8zzTjaLPM2BG925b+kdlz23LJ3c1K8uJzGsUx2yR45IB45JRfkmlRIlXDyRF7IG3l3np1X58P5nFhzzrRnh/yCM/oGpMWgKg==</latexit>

ln(wit) = �0 + �1Sit + �2Xit + ✏it
<latexit sha1_base64="Zmwta1aMltCDqNT7DrUTVhEc3hM=">AAACJ3icbVDLSgMxFM34rPVVdekmWARFKDNF0I1SdOOyon1AW4ZMeqvBTGZI7ihl6N+48VfcCCqiS//EtJ2Ftl4IOefce0juCWIpDLrulzMzOze/sJhbyi+vrK6tFzY26yZKNIcaj2SkmwEzIIWCGgqU0Iw1sDCQ0Ajuzof9xj1oIyJ1jf0YOiG7UaInOEMr+YVTqfYe/FTgYP+kHQAy3z0Y3x69GukZLdNmRiE2QlrvkPmFoltyR0WngZeBIsmq6hde292IJyEo5JIZ0/LcGDsp0yi4hEG+nRiIGb9jN9CyULEQTCcd7Tmgu1bp0l6k7VFIR+pvR8pCY/phYCdDhrdmsjcU/+u1Euwdd1Kh4gRB8fFDvURSjOgwNNoVGjjKvgWMa2H/Svkt04yjjTZvQ/AmV54G9XLJc0ve5WGxcpbFkSPbZIfsEY8ckQq5IFVSI5w8kmfyRt6dJ+fF+XA+x6MzTubZIn/K+f4BHc+mIA==</latexit><latexit sha1_base64="Zmwta1aMltCDqNT7DrUTVhEc3hM=">AAACJ3icbVDLSgMxFM34rPVVdekmWARFKDNF0I1SdOOyon1AW4ZMeqvBTGZI7ihl6N+48VfcCCqiS//EtJ2Ftl4IOefce0juCWIpDLrulzMzOze/sJhbyi+vrK6tFzY26yZKNIcaj2SkmwEzIIWCGgqU0Iw1sDCQ0Ajuzof9xj1oIyJ1jf0YOiG7UaInOEMr+YVTqfYe/FTgYP+kHQAy3z0Y3x69GukZLdNmRiE2QlrvkPmFoltyR0WngZeBIsmq6hde292IJyEo5JIZ0/LcGDsp0yi4hEG+nRiIGb9jN9CyULEQTCcd7Tmgu1bp0l6k7VFIR+pvR8pCY/phYCdDhrdmsjcU/+u1Euwdd1Kh4gRB8fFDvURSjOgwNNoVGjjKvgWMa2H/Svkt04yjjTZvQ/AmV54G9XLJc0ve5WGxcpbFkSPbZIfsEY8ckQq5IFVSI5w8kmfyRt6dJ+fF+XA+x6MzTubZIn/K+f4BHc+mIA==</latexit><latexit sha1_base64="Zmwta1aMltCDqNT7DrUTVhEc3hM=">AAACJ3icbVDLSgMxFM34rPVVdekmWARFKDNF0I1SdOOyon1AW4ZMeqvBTGZI7ihl6N+48VfcCCqiS//EtJ2Ftl4IOefce0juCWIpDLrulzMzOze/sJhbyi+vrK6tFzY26yZKNIcaj2SkmwEzIIWCGgqU0Iw1sDCQ0Ajuzof9xj1oIyJ1jf0YOiG7UaInOEMr+YVTqfYe/FTgYP+kHQAy3z0Y3x69GukZLdNmRiE2QlrvkPmFoltyR0WngZeBIsmq6hde292IJyEo5JIZ0/LcGDsp0yi4hEG+nRiIGb9jN9CyULEQTCcd7Tmgu1bp0l6k7VFIR+pvR8pCY/phYCdDhrdmsjcU/+u1Euwdd1Kh4gRB8fFDvURSjOgwNNoVGjjKvgWMa2H/Svkt04yjjTZvQ/AmV54G9XLJc0ve5WGxcpbFkSPbZIfsEY8ckQq5IFVSI5w8kmfyRt6dJ+fF+XA+x6MzTubZIn/K+f4BHc+mIA==</latexit><latexit sha1_base64="Zmwta1aMltCDqNT7DrUTVhEc3hM=">AAACJ3icbVDLSgMxFM34rPVVdekmWARFKDNF0I1SdOOyon1AW4ZMeqvBTGZI7ihl6N+48VfcCCqiS//EtJ2Ftl4IOefce0juCWIpDLrulzMzOze/sJhbyi+vrK6tFzY26yZKNIcaj2SkmwEzIIWCGgqU0Iw1sDCQ0Ajuzof9xj1oIyJ1jf0YOiG7UaInOEMr+YVTqfYe/FTgYP+kHQAy3z0Y3x69GukZLdNmRiE2QlrvkPmFoltyR0WngZeBIsmq6hde292IJyEo5JIZ0/LcGDsp0yi4hEG+nRiIGb9jN9CyULEQTCcd7Tmgu1bp0l6k7VFIR+pvR8pCY/phYCdDhrdmsjcU/+u1Euwdd1Kh4gRB8fFDvURSjOgwNNoVGjjKvgWMa2H/Svkt04yjjTZvQ/AmV54G9XLJc0ve5WGxcpbFkSPbZIfsEY8ckQq5IFVSI5w8kmfyRt6dJ+fF+XA+x6MzTubZIn/K+f4BHc+mIA==</latexit>



The Value of Skill Interactions
Model 1 Model 2 Model 3 Model 4

N 18165 8859 18165 18165
Adj R2 0.178 0.190 0.180 0.183
constant 2.6*** 2.36*** 2.54*** 2.51***
program. 0.51***
IT admin. 0.59***
mobile dev. 0.47***
art & design 0.26***
testing -0.3***
number of skill areas 0.05***
number of job categories 0.05***

html -0.08*** -0.08** -0.09*** -0.09***
illustration 0.12*** 0.15*** 0.12*** 0.13***
social media marketing 0.04* 0.12*** 0.04 -0.0
mysql 0.08*** 0.01 0.07*** 0.07***
project management 0.18*** 0.24*** 0.16*** 0.14***
adobe photoshop -0.13*** -0.17*** -0.14*** -0.15***
microsoft word -0.15*** -0.11*** -0.15*** -0.16***
css 0.04** -0.0 0.04** 0.05**
data entry -0.48*** -0.37*** -0.48*** -0.49***
blog writing -0.04* 0.01 -0.05** -0.06**
ajax 0.03 0.0 0.04 0.04*
technical writing 0.05* 0.08* 0.04 0.02
article writing -0.11*** -0.08*** -0.11*** -0.12***
creative writing -0.11*** -0.06* -0.11*** -0.12***
logo design -0.06** -0.08 -0.05* -0.06**
adobe illustrator 0.07** 0.09** 0.08*** 0.08***
copy editing 0.09*** 0.12*** 0.09*** 0.09***
administrative support -0.08** -0.0 -0.07** -0.08***
web design 0.08*** 0.12*** 0.06*** 0.05**
customer service -0.23*** -0.18*** -0.23*** -0.23***
jquery 0.1*** 0.01 0.11*** 0.11***
javascript 0.06*** 0.08** 0.06*** 0.06***
editing 0.1*** 0.16*** 0.1*** 0.08***
graphic design 0.07*** 0.03 0.07*** 0.06**

2

Table 10: Regressions including network-based skill measures and dummies representing the workers’
individual skills. Model 1: dummies alone. Model 2: dummies and skill categories determined from
the network. Model 3: dummies and number of skill areas. Model 4: dummies and number of work
groups crossed.
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The network-based measures are significant even when you 
control for the skills individually



The Value of Skill Interactions

Effect Sizes: 
• Programmers earn 51% (~$5.40) more than 

Administrative Workers 
• QA testers earn 30% (~$4.00) less 
• Workers with an skill in an additional category 

earn $0.65 more



Human Capital and Wages: 
Skill “Coherence”

So some skill diversity seems to improve outcomes. 
But is there a limit to that? 
• Sometimes breadth of experience is seen as a 

positive sign (Renaissance Person) 
• Sometimes it is seen as a lack of focus (Dilettante)

Leung 2014: it is not just the breadth of 
experience, but the coherence of that experience

So what distinguishes a Renaissance Person from a 
Dilettante?



Measure of skill set coherence: average distance 
between a workers skills in a particular labor market 
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Call this JI similarity: how well your 
skills fit in with those of your peers
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spring-framework

illustration

joomla copy-editing

wordpress

marketing-strategy
accounting

3d-modeling

sql

twitter-bootstrap

telemarketing

logo-design

social-media-marketing

french
business-card-design

perl

business-plans

translation-english-french

postgresql

xhtml

microsoft-word

psd-to-html

adobe-creative-suite

hibernate

game-development

photo-manipulation

amazon-web-services

ajax

proofreading

spanish

motion-graphics

corel-draw

audio-mixing

transcription

animation

wcf

customer-service

german

xml

adobe-illustrator

facebook-marketing

copywriting

c++

actionscript-3
adobe-indesign

google-docs

symfony

creative-writing

html

email-marketing

data-mining

translation-english-russian

ruby-on-rails

google-analytics

character-design

translation-french-english

microsoft-outlook-development

translation-english-italian

backbone-js

computer-networking

graphics-programming

iphone-app-development
technical-writing

sales

objective-c

seo-keyword-research

research-papers

translation-spanish-english

microsoft-excel
ruby

blog-writing

legal-research

apache-administration

ui-design

editorial-writing

django-framework

advertising

git

teaching-english

magento

css

music-producer

audio-production

unity-3d

adobe-after-effects

asp

drupal intuit-quickbooks

wpf

translation

jquery

image-editing

final-cut-pro

telephone-skills

unix-system-administration

jsp

.net-framework

node.js

audio-editing

photo-editing

brochure-design

business-writing
seo

sem

ghostwriting

javascript

windows-administration

j2ee

software-qa-testing

brand-consulting

java

internet-research

administrative-support

print-layout-design

medical-transcription

mysql

data-analysis

software-testing

yii-framework

russian

agile-software-developmentmongodb

legal-writing

ebook-writing

essay-writing

ios-development

2d-animation

vba
adobe-photoshop

bookkeeping

press-release-writing

network-administration

adobe-dreamweaver
microsoft-visual-basic

market-research

biography-writing

python

cakephp

business-analysis

translation-russian-english

banner-design

autodesk-3d-studio-max

content-writing

asp.net

word-processing

photography

presentations

html5

3d-rendering

email-handling

c#

c

google-adwords

linux-system-administration

php
website-development

css3

italian

graphic-design

article-writing

editing

translation-english-spanish

autodesk

3d-animation

virtual-assistant

autodesk-maya

oracle-database

Admin, Writing, Marketing

Art/Design, Audio

Testing

Programming

IT administration

Mobile Development

Admin

Art/Design

Audio

Programming

IT administration

Mobile Development

Translation

Writing

Statistics

Marketing

High JI Specialization High JI specialization: 
Diverse, but coherent

Low JI specialization 



Note: There is a difference between “diversity” and 
“coherence” 

Skill “Coherence"

Graphic Design + UIX + Mobile Development  = Coherent

Set Designer + Screen Play Writer + Director = Coherent

Underwater Salvage + Creative Writing = Incoherent



Worker Skill Similarity 
ln(wit) = �0 + �1Sit + �2Xit + ✏it
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R2

p < 0.10 p < 0.05 p < 0.01

Workers benefit from 
adhering to “type”

Workers with many 
common skills earn 
lower wages

Dummies for skills in 
different categories and 
pairwise interactions



Summing up

Online job market markets rely on algorithms 
to match employees with jobs.

Skill combinations matter! 

The difference between workers may come 
down to synergies between skills

Employers care about the whole package that 
an employee brings to the table

The benefit of acquiring a skill depends on 
the skills the employee already has

Making those matches requires knowledge of 
synergies


