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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]

® |abor flow networks

® [Guerrero,Axtell 2013]

® Poverty traps

® [Azariadis, Costas 2005], [Bowles, Durlauf, Hoff 2006]
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Data sources

indeed

one search. all jobs.

~1,000,000 resumes
Avg. Nat'| salary estimates

~40,000 skills

SImpIy

job search made simple

6,000,000 job descriptions




Resume data ‘indeed

HTML document

Marketing Manager

Work Experience <title>Marketing Manager</title>

Time Inc -
New Yok, NY

August 2010 to Present

Marketing Manager for the Health brand of Time Inc. dedicated to developing custom integrated marketing program leas and lead generation
of inegrated RFP response proposals.

i Successfully managed coordination with ant director and sales executives to generate new business through deve
implementation of promotional maserials including onc-sheets, mailers, and booklets,

fi— Tasked with rescarching and developing 2012 brand initistives including custom franchises, event sponsoeships, reldant partnerships, and
social media programs.
fi— Design and implementation of trade strategies, including exhibition shows, advertising, promotions, event sponsorshi
campaigns.

ii— Manage proprictary and syndicated rescarch initsatives and projects by working closely with Time Inc Research and Ins
o analyze research data and develop compelling marketing stories.

PR Group -
New York, NY

,and ¢-mail

thits department

Reverse
chronological
order

Marketing Coordinator

June 2009 o July 2010

Directly mvolved in the marketing, sales, and public relatons efforts for start-up technology company that provaded advertisgrs wath
propoctary technology to allow them to more efficiently target their online advertising.

fi—Managed the relationship with PR Group to execute public relations and press strategy to build brand awareness,
i— Developed case studses and assisted with public relations programs, a new corporate website, social media campaiggls, and other
marketing mitistives as part of company kunch.

i Generated custom client proposals and sales collateral, performed account rescarch o integrte custom advertisi
in new business
ii— Managed and implemented reporting systems 1o better track and respond to client requests and provide back-up data for sales and
executive team,

opportunities andd bring
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Skills

Home Profile Network Business Tools Upgrade

Skills & Expertise Pet# > Statistical Modeling

Search Skills & Expertise

Related Skills
Logistic Regression
Statistical Consulting
CHAID
Bayesian
Bayesian statistics
Non-parametric
GLM
Response Modeling
Mixed Model
ARIMA
Linear Regression
Statistical Computing
Predictive Modeling
Cluster Analysis

1 inaar Madale

Statistical Modeling A1%

Primary Industry: Research

A statistical model is a formalization of relationships between
variables in the form of mathematical equations. A statistical
model describes how one or more random variables are related to
one or more other variables. The model is statistical as the
variables are not deterministically but stochastically related. In
mathematical terms, a statistical model is frequently thought of as
a pair (Y, P)where Y...

v Listed on your profile Edit Your Skills

Statistical Modeling Professionals

Nitin Sareen
Vice President at Citigroup

f Nnar r + An b
CX} : \ A Q1 VESL Adialy

Bill Kahn

SVP Analvytic Capabilities--American International Group

Related Companies

©

. e

Fractal

Mu Sigma

Management Consulting, Greater
Chicago Area

Follow

Fractal Analytics
Management Consulting, San
Francisco Bay Area

Folow

SAS
Computer Software, United States
Folow

Inductis

Management Consulting, Greater New
York City Area

Folow

Capital One

Financial Services, Washington D.C.
Metro Area

Follow

More companies...
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simply

Job description
‘indeed

job search made simple Systems Engineer (Avionics) one search. all jobs.

Skills

E d u C atl O n \ Bachelors and/or Advanced Degree in Engineeri related technical fielQ with 4+ yea:s ot
Wems engineering and integration:

& Save Job il Rate Job [Z] ReportJob

@ Share Job With Others fuke 0 I+ Wiweet € [ share

Location: Newport News, VA Area Code: 757 Telecommute: N0 Travel Required: 25%
Skills: Systems Engineering
Pay Rate: $88K - $95K  Tax Term: FULLTIME CON_IND CON_HIRE_IND Length:

Date Posted: 9-10-2013  Position ID: 297404  Dice ID: 10220985

Intemational Communications Group, Inc (ICG), located in scutheastem Virginia, is the industry
leader in the design, development and manufacture of next generation communications systems
and solutions for the General Aviation and Air Transport industries. Integrated, dependable and
secure, ICG's avionics provide a comprehensive communications solution that can be customized
for any size airframe or application.

We are currently seeking candidates for the position of Systems Engineer.

Ry stems Engineers have the responsibility to work with both mtemal and extemal customers to

\ stem Engm cnh t ngneenr;g and program leadership to ensure project EXP e ri e n C e

sagaed ina successful manner. They must understand the full

B3, |ave a very strong background in requirements development/capture and
validation. mey are responsible for the certification of the system and coordination across the
hardware and software development activities of a project.

Candidates should understand DO-178B, DO-254 and process driven development
environments. Necessary skills include: DOORS, Subversion (SVN), MS Project and other M
Office Products.
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Data extraction

Systems Engineer (Avionics)

& Save Job 4] Rate Job [¥) ReportJob

Filters

@ Share Job With Others Ouke 0 21 Wiweet @ [ shere
Location: Newport News, VA Area Code: 757  Telecommute: "0 Travel Required: 25%

Skills: Systemns Engneering

Pay Rate: $88K - $95K  Tax Term: FULLTIME CON_IND CON_HIRE_IND Length: SI 'II
Date Posted: 9-10-2013  Position ID: 207404  Dice ID: 10220985 (I S

Communication, system design

intemational Communications Group, Inc (ICG), located in southeastern Virginia, is the industry
leader in the design, development and manufacture of next generation communications systems
and solutions for the General Aviation and Air Transport industries. Integrated, dependable and
secure, ICG's avionics provide a comprehensive communications solution that can be customized
for any size airframe or application

We are currently seeking candidates for the position of Systems Engineer.

’
Systems Engineers have the responsibility to work with both intemal and extemal customers to n -g ra I I S Bachelor’s degree

capture and validate requirements and to lead the system design across the engineering team.
n=1,234

They must possess strong communication skills (both verbal and written) and act as the focal for
avionic project design and development activities.

System Engineers work closely with the engineering and program leadership to ensure project
design and development is managed in a successful manner. They must understand the full
product development life-cycle to aid the engineering managers in guiding a team through those
activities, They should have a very strong background in requirements development/capture and
validation, They are responsible for the certification of the system and coordination across the
hardware and software development activities of a project.

Candidates should understand DO-1788, DO-254 and process driven development
environments. Necessary skills include: DOORS, Subversion (SVN), MS Project and other MS
Office Products.

Bachelors and/or Advanced Degree in Engineering or related technical field with 4+ years of
experience in avionics systems and subsystems engineering and integration.
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Data model

Customer Contract Bachelors
service negotiation

Budgeting degree

O Title O N

Sales associate Sales Manager  Sales Director

?® Neoyj

@ the graph database
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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




Network statistics

® Nodes: 169,840
® Edges: 956,735

® Avg.in-,out-degree: 5.6




Degree distributions

e
- Qut degree |

In degree ]

10 101 102 103 104

Degree, k
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K-core visualization

Occupation network ER random network®

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 30909
office manager 3491
supervisor 3299

receptionist 3140
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Degree centrality

Title In degree
owner 4759
administrative assistant 4559
manager 4401
customer service representative 4373
sales associate 39512
project manager 3440
office manager 3235
SUpPEervisor 3219
cashier 3035

assistant manager 2788
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Popular skills

Procurement .
Customer service

Reporting

Business Conflict resolution

Communication
Sales

Thursday, October 17, 13



Diversity

1097 '
Low diversity | o

High diversity

Mean clustering coefficient

1072}

w0 w0 1100 10
Degree, k

closed triplets

O —

connected triplets
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Mean neighbor degree

Degree assortativity

In degree assortativity
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Skill assortativity
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Education assortativity

Education coding
0: High school, |:Associates, 2: Bachelors,
3: Masters, 4: Doctorate

Associates and Bachelors
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Career planning

® High degree nodes: soft skills

® | ow degree nodes: specialized skills, form
tight groups

® As degree increases, skills carry over less

Thursday, October 17, 13



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
® |nstitutional - corrupt government

® Many more...
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Poverty traps

45°

y = Cx
Permanent growth

= X, hO growth, no povert
no poverty trap Y 5 P Y

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

Xt+1

45°

Growth

F(x;)

No growth, converges

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

Thursday, October 17, 13


http://faculty.wcas.northwestern.edu/~kmatsu/Poverty%20Traps.pdf
http://faculty.wcas.northwestern.edu/~kmatsu/Poverty%20Traps.pdf

Poverty traps

Trap!

Xt+1

F(x;)
45°

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

® | ong term behavior




Conclusion

® High degree nodes lead to many
opportunities

® | ow 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.

www.searsmerritt.com | sears.merritt@gmail.com | @searsmerritt

Thursday, October 17, 13


http://www.searsmerritt.com
http://www.searsmerritt.com
mailto:sears.merritt@gmail.com
mailto:sears.merritt@gmail.com

