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Motivation

• How can network structure inform 
individual career path decisions?

• How can network dynamics inform 
economic policy decisions?
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Road map

• Related work

• Data acquisition

• Network construction

• Exploratory structural analysis

• Poverty traps
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Related work

• Occupation networks

• [Lungu, Zamfir, Mocanu 2013]

• Labor flow networks

• [Guerrero, Axtell 2013]

• Poverty traps

• [Azariadis, Costas 2005], [Bowles, Durlauf, Hoff 2006]
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~1,000,000 resumes
Avg. Nat’l salary estimates ~40,000 skills

6,000,000 job descriptions

Data sources
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Skills
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Job descriptions

Skills

Experience

Education
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Data extraction

Skills

Edu

Exp

Filters

n = 1,2,3,4

Communication, system design

Bachelor’s degree

4 years

n-grams
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Data model

Sales Manager

Sales Director

Contract
negotiation

Budgeting
Customer

service

Sales associate Sales Manager

Bachelors
degree

Title

Skill

Edu 
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Selection biases

• People searching for a position

• Economic conditions

• Access to Internet

• Knowledge of indeed.com
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Network structure
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Network statistics

• Nodes: 169,840

• Edges: 956,735

• Avg. in-,out-degree: 5.6
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Degree distributions
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K-core visualization

Occupation network ER random network*

Low k

High k - which nodes are high degree?
*http://lanet-vi.soic.indiana.edu/images/fig/ER_1000c_colored_w-bgn_k-cores.png
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Degree centrality
Title Out degree
administrative assistant 5174
customer service representative 5122
manager 4567
owner 4365
sales associate 4312
cashier 4185
assistant manager 3559
o�ce manager 3491
supervisor 3295
receptionist 3140
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Degree centrality
Title In degree

owner 4759

administrative assistant 4559

manager 4401

customer service representative 4373

sales associate 3512

project manager 3440

o�ce manager 3235

supervisor 3219

cashier 3035

assistant manager 2788
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Popular skills

Business

Procurement

Reporting

Sales
Communication

Conflict resolution

Customer service
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Diversity

100 101 102 103 104

Degree, k

10−2

10−1

100

M
ea

n
cl

us
te

rin
g

co
ef

fic
ie

nt

C =

closed triplets

connected triplets

Low diversity

High diversity

Thursday, October 17, 13



Degree assortativity
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Skill assortativity
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Education assortativity
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Career planning

• High degree nodes: soft skills

• Low degree nodes: specialized skills, form 
tight groups

• As degree increases, skills carry over less
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Poverty traps

“Any self-reinforcing mechanism which causes poverty to 
persist” [Azariadis, Stachurski 2005]
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Sources

• Social - kin system, group norms

• Environmental - poor living conditions

• Institutional - corrupt government

• Many more...
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Poverty traps

y = x, no growth, no poverty

y = Cx
Permanent growth

no poverty trap

image taken from http://faculty.wcas.northwestern.edu/~kmatsu/Poverty%20Traps.pdf
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Poverty traps

Growth

No growth, converges

image taken from http://faculty.wcas.northwestern.edu/~kmatsu/Poverty%20Traps.pdf
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Poverty traps

Trap!

image taken from http://faculty.wcas.northwestern.edu/~kmatsu/Poverty%20Traps.pdf
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Poverty traps
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Next steps

• Robustness

• Long term behavior
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Conclusion

• High degree nodes lead to many 
opportunities

• Low degree nodes require specialized skills 
and tend to cluster

• Poverty trap analysis suggests high salaries 
stay high
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The end

Thanks for listening.
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