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Millions of “Drivers”
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Farm Jobs, % of Total U.S. Jobs
1790 to 2000

Source: USDA
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But the speed of
change matters.



Skill gap

People looking for
jobs

Jobs and skills
In need



Number Of Former Workers On Disability

10 Million

9
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http://apps.npr.org/unfit-for-work/



Global competition







Challenges

How do industrial sectors are interconnected?
What kinds of jobs will be vanishing or appearing?
What are the emerging skills?

Given the past career, what can | do?



























Notable people tend to
move to nicer place
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Notable people tend to
move to nicer place

Death
' - Birth
1252

Anchiano, Vinci

Schich, Maximilian, et al. "A network framework of cultural history." Science 345.6196 (2014): 558-562.



Does Influx of talents herald
growth of an industrial sector?



Do we have a map?

http://www.timvandevall.com/printable-treasure-maps-for-kids/
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Hidalgo, César A., et al. "The product space conditions the development of nations." Science 317.5837 (2007): 482-487.
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L Imitations:

Products & Countries



Non-product economy dominates

(United States)
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Country may not be a
good resolution.



Location, location, location
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Guardian: Hipster churches in Silicon Valley: evangelicalism's unlikely new home
http://www.theguardian.com/us-news/2015/jan/29/hipster-churches-sillicon-valley-evangelical-new-home
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Big Three
auto factory
employees

Since last fall,
General Motors
Corp. has
closed seven
factory plants in
the U.S. and
Canda - cutting
nearly 9,000
jobs as the U.S.
car companies
brace for
bankruptcy and
restructuring.
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Global companies
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How can we capture

all types of industries that are both
localized and span many countries?






How do we capture the relationships

between them?




Talent Traffic 2.0

Based on original graphic and data from TopProspect. Figures show ratio of number
of employees moving from one company to another [e.g. 15.5 employees left Google
to work at Facebook for every employee who left Facebook for Google). The color of
the cars match their source [brown cars left Microsoft).

©2011 Threestory Studio. blog.threestory.com



Similar companies require:

Similar skills, experience, social
contacts, culture, ...



Labor Flow Network
(O. Guerrero & R. Axtell)

O Company
. C) Company

Guerrero, Omar A., and Robert L. Axtell. "Employment growth through labor flow networks. PloS one 8.5 (2013): e60808.
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Linked [}

400 million users
200 countries

https://blog.linkedin.com/2015/10/29/400-million-members



Job history
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Company as vectors

(Ba N k' N g, accounting, insurance; . )

— (NeW YO rk, Boston, )

(M S Ofﬁce, accounting, ...)



What's the large-scale
pattern’



Industrial clustering
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Industrial clustering
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Geographical clustering
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Core structure

Global Industry Backbone (K-core)
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Hierarchical
community structure



. ouvain method

14@

Modularity 12 . Community
Optimization Aggregation

1st pass Ck F 2nd pass 26 S~ P 24

Blondel, Vincent D., et al. "Fast unfolding of communities in large networks." Journal of statistical
mechanics: theory and experiment 2008.10 (2008): P10008.



Community
Detection

Community
Detection

Level
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Community
Detection

Community
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Pruning



Metadata-based pruning

(Detroit, Automotive)
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Measuring concentration
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Communities reduce metadata
entropy much more than expected

Random Child —&—
Random Tree
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Visualization

<«<—— Pruned
communities
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Tree visualization
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Industry vs. Geography
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Geography > industry

Industry =
Geography am
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T inAustry



T inAustry

A huge IT complex Q
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Flow of highly educated people (college and up)

2008 2010 2012 2014



Flow of highly educated people (college and up)

2008 2010 2012 2014



Skill distribution
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Does the net influx of talents
matter?



Does the net influx of talents

matter?
Death
x _Birth
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Talent ~ College degree
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A tale of two companies

Flux ratio: log ratio of in and out
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Influx trend: has the company been attracting

gradually more people than losing?

Market cap trend: has the company's
market cap been increasing?



Too noisy at the
company-level



Aggregating into the microindustries
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Aggregating into the microindustries

Market cap trend
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Aggregating into the microindustries
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s the influx trend associated with
change in valuation?

1€9

Market cap trend
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Summary

microindustries:
Labor flow network Map
clusters at useful scale
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