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Our Mission

Connect the world’s professionals to make them
more productive and successful.

Our Vision

Create economic opportunity for every
professional in the world.

Members First!
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Agenda

v' Company Overview

= How does it all work together?

= A biased historical perspective
= Data Infrastructure and Big Data

= Recommendations?
= Why
= Jobs

= The Unreasonable Effectiveness of Data

Linked 3]



Linkedln Product Architecture: 2003-2005
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LinkedIn Product Architecture: 2006
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LinkedIn Product Architecture: 2008
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Linkedln Product Architecture: 2010 (simpiified
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B i g D ata (is the new black)

Re-Imagination of Data...

THEN... SOON...
Store Everything Because We Can Do It Data Obesity / Data Quality Issues
Inexpensively How To Find a Needle in a Haystack?

Mike Abbott, KPCB (Internet Trends, D10 2012)
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“Big Data”

o TiEEEED
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“Big Data”: 4 components

Data Pipeline

Data Flow is the “Food, Shelter and Clothing” of data-driven
applications and analytics

Data Quality

Garbage in, garbage out

= Data Processing
Hadoop is a centerpiece

= Data Democratization
Everyone has a needle to find
Abstraction of the complexity of accessing raw data
Providing access point to various levels of experience
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Big Data: it is really a Data Continuum
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Agenda

v' Company Overview

v' How does it all work together?

v A biased historical perspective
v' Data Infrastructure and Big Data

= Recommendations?
= Why
= Jobs

= The Unreasonable Effectiveness of Data
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What is a Recommender System?

A Recommender system selects a
‘product” that if acquired by the “buyer”
maximizes value for both the "buyer” an
the “seller” at a given point in time

Apply on Company Website
Director, Data Scientist Y°
PayPal - San Jose, CA (San Francisco Bay Area) é [®) save job

22 share job 3D

Stop following ~

Job Description

PayPal is the faster, safer way to pay and get paid. The service allows members to send money without Posted By

sharing financial information, with the flexibility to pay using their account balances, bank accounts, credit

cards or promotional financing. With nearly 100 million active accounts in 190 markets and 19 currencies Sachi Yokota

around the world, PayPal enables global commerce. Putting customers' needs first, PayPal is redefining Recruiter, Marketing & Strategy at
the payments category through product, marke(lng, and service delivery mnovanon PayPal

We"re looking for engi pplied sci and with i ini ing data Send InMail

mining and machine learning sys(ems to help build innovative products all of PayPal and beyond. This is a
new team under the guidance of the chief sclenhst at PayPal that will leverage all data throughout eBay
Inc. — from creating new p and p all the way to existing products
for vanous use cases. We hope to build a world-class data science team that will have direct impact on
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Recommendations: The case of the Homepage
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Recommendations: what are they worth? Think 50%

= > 50% of connections are from recommendations (pymk)
= > 50% of job applications are from recommendations ymsi)
= > 50% of group joins are from recommendations (GymL)

If done right they leverage the similar tech. components and in the case of social
networks it also means results of large-scale graph mining

People You May Know updated

Sophie Perisic, French Teacher at
Crystal Springs Uplands School

© Connect

Lissa Juan, Senior Manager,
Product Management - Mobile &

© Connect

Jeff King, Sr. Director X commerce
Platform Partnerships at eBay

© Connect

L®
T

-

See more »
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Jobs You May Be Interested In beta
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Director of Engineering
Pandora - Oakland, CA

Director of Engineering for

Core...
CyberCoders - Santa Clara, CA

Director of Engineering
HotelTonight - San Francisco Bay...

Feedback | See more »

Groups You May Like

Linked )
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@ LinkedIn Groups Product

»  Forum

© Join - Other...

RDataMining

Q Join - Professional Group

Data Mining, Statistics, and Data
Visualization

©Q Join - Professional Group

Feedback | See more »
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Overview of the Recommendation Process:
Really, really high level

Filtering

Input Entities Extracted
Jobs, le, ads, o
e ente Features
Business
Rules
[ Target Entities H Extracted
People, jobs, groups,..., Features

:,:"'.I:ilterin_cj*._‘

" Business -
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Jobs Recommendations
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Jobs Recommendations:
Feature Engineering; Network Inertia (how likely are you to switch jobs?)

Prob. you will quit in next 6 months

# of colleagues in your network who left in last 6 months

Linked E 23



Jobs Recommendations:

Feature Engineering; where are you likely to stay?

Most vs Least sticky regions*
*what percentage of people stay in the same region when switching companies

\'b

80%

70%
0%
50%
A%
30%
20%
10%

0%

??

Trending industries in the Bay Area:

I I I ' ' I W Left in 05-07

W Left in 08-10

50%
40%
30%
20%
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SF Bay Area stickiness score.
Industry breakdown:

|

real estate

health & fitness
consumer electronics
banking

government

utilities

management consulting
motion pictures and film
defense & space
investment banking

0% 20% 40% 60% 80% 100%
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Jobs Recommendations:
Feature Engineering; where are you likely to go?

* Region transition probability

nnnnnnnnnnn

« Likely to Stay & Go predict individuals propensity to
migrate and most likely migration target

* Impact on job recommendations
« ~20% lift in views/viewers/applications/applicants
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Jobs Recommendations:
Feature Engineering; what should you transition to and when?

— software engineer

— sr software engineer

—— senior software engineer

— cto

— chief technology officer
ceo

probability of title
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Feature Engineering:
What type of Job Seeker are you?

= Jypes

= Active

_ _ Note to recruiters: Please don't offer me a job. I
= Passive receptive already have the best job in the world at the best
o Not a job seeker company in the world. Note to engineers and

= Modeling

=  Ordered logistic reg.

logit[P(Y <jlx)] = o, +B'x, j=1,..., J—1.

= |mpact

= ~10x application rate between Active and Passive receptive
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Job Matching: Some final remarks

= Most people aren't actively looking for jobs.
— Many people are but most aren’t
— Complicates evaluation and training

= |mportant not to offend
— JYMBII: | am more senior than that!
— What is the price of a bad recommendation? (PYMK vs. JYMBII)

= You can’t always get what you want

— Every employer wants the hottest candidate.
— The perfect candidate already works for you.

Linked 3]
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Agenda
v' Company Overview

v' How does it all work together?

v A biased historical perspective
v' Data Infrastructure and Big Data

v" Recommendations?
v Why

v' Jobs

= The Unreasonable Effectiveness of Data
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Insights: Power of Aggregation

Job function composition

40%

32%

24%

16%

8%

0%

Sales & Marketing

General & Administrative Research & Development

M Groupon employees [l Employees at similar companies

GROUPON

Executive Leadership

Before Linked [f3).
employees worked at

Yahoo! (247)
Google (139)
Microsoft (105)
Oracle (93)
IBM (68)

Linked 3]

Before GOUSIC
employees worked at

Microsoft (1379)
IBM (939)
Yahoo! (608)
Oracle (558)
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Insig NtS: Promotions when to ask?

Annual job promotions:
Trends by industry

Information
Technology
& Services

Higher
Education

Management
Consulting

Retail

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Annual job promotions:

United
States

India

France

Australia

Trends by country

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

January promotions

1990 220
(o]
® ® ® ® ® ® ® ® ® ® ®
Vi N N N N Y Y Y Y Y Y
nnnnnrannnnnn
® ® ® ® ® ® ® ® ® ® ®
MAARAMANAAAMANMAN A A
nnnnnrnnnnnn

000s 16%
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Fewer January promotions
in younger generations

25%
Data taken from 1990-2010

20%

Percentage of 15% A
Promotions in
January 10%
5%
0%

1950s 1960s 1970s 1980s

Date of Birth
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Where do Founders come from?
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~1e» @ A ;
@ oo Adobe B @

\

¥ g » R

Berk c%x St * v
Haas School of Business .‘
)

-—

0

)
%
Sa
Q
R
§
KO

5. [y - macys
// —
6. & Yharton Tor* startup ceg 4 I
& col ' o7 stactep reglons Fouwnders and their gields of study
7. Fam@ver-represented - Under-represented
M ntr ren rial Entrepreneurship
8' BAS?ON # BBBBB OSt € t ep emeat!olras Computer engineering
-~ VERSITY Sa n -- 3 Ne"‘{ York J Computer science
9. alIIE RGINIA . City Physics
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Job Market: trends by Industry (1990-2008)

Linked 3]

Net Job Starts by Industry
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Job Market: zoomin

Internet
Real Estate
q ™ © % S & > © o
o ) ) &) S Q Q S
S S B A
Financial
Services

Net Job Starts (%)
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Job Market: zoom further in (2008)
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Fluctuations in industry size, 2007-2011
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Shrinking  Growing @ reeret
industries  industries ® Online Publishing
« > o Philanthropy
® E-Learning
o Public Policy

@ Renewables & Environment

o International Trade & Development

» Think Tanks

o Venture Capital
o Computer Games

O Health, Wellness & Fitness
(O Oil & Energy

© Utilities

() Medical Devices
(O Management Consulting
O Hospital & Health Care
() Marketing & Advertising
() Information Technology
() Financial Services
() Real Estate
Pharmaceuticals
Telecommunications
Banking
Construction
Automotive
Retail
o Supermarkets
e Capital Markets
® Warehousing
. Restaurants

@ Newspapers
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Size of circle is related
to volume of jobs
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What is in a Name?

@ MARTINE BARBAULT
BERNARD DUBOY

Bienétre

ChC}iSif son
prénom,

choisir son destin

The

Includes the top 20 boy's
and girl’s names of 2012

Baby Name
Wizard

Evie S
Jacob Grace
Lucy Dylan
Noah Chloe
Charlotte Oscar
William
Freya
James

LAURA WATTE]

Copyrighted Material

Shiela Davies
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TOP NAME* LENGTH DISTRIBUTION FOR...

I letters:
Chip >
Todd 6 letters:
ng < Ro.jcsk
Jecemy
Andrew
I letters: ENGINEERING

Jock
Fred
Bl H letters:
< Thiecry

Philippe
Lawrent

RESTAURANT

2 letters 4 o) 8 10 letters
Ed Name Length Alessandro



Questions?

iperisic@linkedin.com
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