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More than 50%

Recommendations drive:

> 50% of connections
> 50% of job applications
> 50% of group joins

Jobs You May Be Interested In beta

People You May Know updated

Sophie Perisic, French Teacher at X
Crystal Springs Uplands School
© Connect
I Lissa Juan, Senior Manager, X
Product Management - Mobile &
© Connect
Jeff King, Sr. Director X commerce X
f  Platform Partnerships at eBay
s © Connect
See more »
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Inputs for Recommender Systems
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Take-Aways

Content is king.

Connections provide social dimension.

Context determines where and when
a recommendation is appropriate.

Linked|[}).




What is the goal of recommendations?

O Growth

O Engagement

O Revenue

Linked {3} :



What is the goal of recommendations?

O Grow

O Endglhgement

O Reévenue
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Users First!

Provide relevant content

and establish social connections

In appropriate context.

Linked|[}].



Content is King
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Goal-Seeking is about Content

Linked {3}



Content (Ir)relevance

= No right answer, but many wrong answers.

°%no WIF!
[Voorhees, 2004] @ k

http://bit.ly/percentno http://bit.ly/wtfatk
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Example: Related Searches

H F - a
Lll'lked IN 2 Go to LinkedIn Recruiter »

Home Profile Contacts Groups Jobs Inbox Companies News More

Groups: MOO Crew
» 1 shared connection + Similar

Sajid Momin (znd)

Sr. Consultant/Partner at WebltUp Solutions
San Francisco Bay Area - Internet

197 connections - 6 recommendations

Current: Sr. Web Developer/Partner at ... more
Pasl: Sr. Web Developer/Consultant at ... more
Groups: Web Content Management Systems « ... more
Similar

Monique Andrews (2nd)

Web Developer at Shopping.com, an eBay company
Phoenix, Arizona Area + Intemet

332 connections - 5 recommendations

Current: Web Developer at Shopping.com, an ... more
Past: Internet/Software Developer and ... more
Groups: eBay Inc. Employees - USWeb Alumni - San ...
more
» 1 shared connection « Similar

Related searches for web developer
web designer php

ruby on rails developer
web development  graphic designer
software engineer lamp

Linked|[}].

Daniel Tunkelang ~

web developer
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Collaborative Filtering as Content Signal

= Use temporal locality within sessions.
* Find queries with clicks on similar results.
= Look for query overlap.

= Learn more at CIKM! [Reda et al, 2012]

Linked {}J.



Example: Jobs You Might Be Interested In

JOBS YOU MAY BE INTERESTED IN

. Business Intelligence  Sponsored
Daniel Tunkelang o Manager

.. . ) Eliason Corporation - ...
Principal Data Scientist at LinkedIn

Mountain View, California | Internet

!E Senior Data Scientist

Current LinkedIn, New York CTO Club SCEA - San Francisco, US...

Previous Google, Endeca, Context Integration

Education  PhD, Computer Science at Carnegie Mellon ﬁ Senior Data Scientist
University NETELIX (Product...

Information Retrieval ~ Data Mining ~ Recommender Systems Netflix - Los GatOS, CA

Machine Learning Search Patents Algorithms
Natural Language Processing Text Mining Information Extraction

Text Classification  Text Analytics  Collaborative Fitering  Analytics Dglassdoor- Director of Data Science &
Information Visualization ~ Web Mining ~ Human-computer Interaction Analytics
Predictive Analytics ~ SEO  Blogging Glassdoor.com - San Fran...

Feedback | See more »
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Content Signals Dominate Social Signals

Job

Senior search software engineer at LinkedIn

Location: Mountain View (San Francisco Bay Area)
URL: http://www.linkedin.com

title industry
geo description
company functional area

User Base
Filtered

Candidate

Anthony D'Auria E i
Tost Devaiopmant Sofware Engiraer

General

Current Position

expertise title
specialties summary
education tenure length

headline industry
geo functional area
experience

Linked {}J.

Matching

Binary
Exact matches:
geo, industry,

Soft
transition
probabilities,
similarity,

Text

D
Wi g = I"f( . lOg ﬁ

Vi-Va

cosl) = ——
[vall vz

[

Corpus Stats

Transition probabilities
Connectivity

yrs of experience to reach title
education needed for this title

Similarity

(candidate expertise, job description)

0.56

Similarity

(candidate specialties, job description)

0.2

Transition probability

(candidate industry, job industry)

0.43

Title Similarity

0.8

Similarity (headline, title)

0.7
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Summary

and establish social connections

In appropriate context.

Linked {3}
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Connections

17
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Connections are Social Dimensions

(] Abrahams, Jessi

Senior Software Engineer -
Endeca

Ackley, Keith

Senior Director of Wordwi
Customer Education -
Endeca

Adams, Richard
Director of Sales -
[~ Connotate, Inc.

Adler, Joseph
Sr. Data Scientist - Linked

U Adornato, Patrick

Business Analytics Accou
Executive - SAP

Agarwal, Arun
Co-founder, VP Product &
” Marketing - Silver Lining
Systems

Agarwal, Mehul
Software Engineer - Google

Aggarwal, Rahul
Principal Sofiware Engineer

Viewers of this profile also viewed...

Monica Rogati
Senior Data Scientist @ LinkedIn

Manu Sharma

Current

Past

Education

al Data Scientist at LinkedIn

Principal Data Scientist at LinkedIn
Member at New York CTO Club

Tech Lead at Google
Chief Scientist at Endeca

Consultant at Context Integration
see all -

komoroch
al Data Scientist at LinkedIn

Adler
Scientist at LinkedIn

Wang
ientist at LinkedIn

Carnegie Mellon University

Massachusetts Institute of Technology
St. Hilda's & St. Hugh's

Xu
ientist at LinkedIn

n Posse

247

Linked|[}].

Scott Nicholson

Heyning Cheng
Data Scientist and Product Innovator

ientist in Residence at Greylock

al Data Scientist and Product...

I'm a data scientist & economist who...

18



Example: People You May Know

People You May Know “**

Stanford University of

Gox ;gle University Linked[fJ. California,

Berkeley

Cameran Evans (znd)
Manager, Business Intelligence at VMware
San Francisco Bay Area

L 3 shared connections

Ledio Ago (znd)
Engineering Lead, Manager at Splunk
San Francisco Bay Area

L 1 shared connection

See people from different parts of your professional life

Massachu... Carnegie Harvard
YAHOO!,  Institute of Mellon University
Technology University

© Connect

Miroslav Dudik (z+)

Researcher at Microsoft
Greater New York City Area

AL 13 shared connections

Rachael Carbone

Intern: Speech Language Pathologist Assistant
at Spaulding Rehabilitation Hospital

Greater Boston Area

L 2 shared connections

Linked|[}].
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Relationships are Social

Greater Boston Area | Information Technology and Services

Werner’s Connections

All (231 Shared Connections (11

Shlomo Berkovsky
I Senior Researcher at NICTA, Australia
Sydney Area, Australia
L. 10 connections in common

Werner Geyer Gt
Research Manager, Persuasive & Social Technologies

Peter Brusilovsky
=" Professor of Information Science and Intelligent Systems at
University of Pittsburgh
Greater Pittsburgh Area
L. 74 connections in common

p 3

Ed Chi

Research Scientist at Google
San Francisco Bay Area

L. 82 connections in common

Ido Guy

Manager and Technical Lead at IBM
Israel

L. 21 connections in common

4 @

Tessa Lau

Research Staff Member at IBM
Argentina

L. 20 connections in common

2

Linked|[}].

Mark Granovetter
Professor at Stanford University
San Francisco Bay Area | Higher Education

Curent Professor of Sociology at Stanford University
Previous Northwestern University
Education  Ph.D., Sociology at Harvard University

How you're connected to Mark

You
4
Mark Hull
Duncan Watts
JL
(Znd) Mark Granovetter

| ———— |
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Shared Connections as a Signal

People You May Know

Stanford University of
University Linked[[}]. California,
Berkeley

All Suggestions / Google (40)

Linus Upson (znd)

& Connect 1 8 shared connections

Linked|[}].

Google

) VP, Engineering at Google
San Francisco Bay Area

Linus Upson (znd)

B ‘ r]g‘m See all »
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The Power of Social Proof

InMail™ 2) What is Inmail?

Compose your message T.
'P‘ to increase your likelihood of

To: Marissa Mayer a response by 50%.

From: Daniel Tunkelan
g ' Mention people you know in common

™ Include my contact information - Adam Nash

- Craig Nevill-Manning
Enter the contact information you would like to share

- Maria Stone
Email: | dtunkelang@linkedin.com 4]
) 2 Limit your message to 100 words - make it direct
Phone: and to the point
Category: ( Business deal )

Subject: project yahoogle

Your message to Marissa: Marissa is
interested in:

Our common connection Craig-Nevill Manning suggested that you

Linked|[}].



Beyond Triadic Closure

= Triads suggest and affect relationships.
[Simmel, 1908], [Granovetter, 1973]

= Triangle closing is a Big Data problem.
[Shah, 2011]

= Use machine learning to rank candidates.

N =
Secret

Sauce
-

Linked {}J.



Summary

Provide relevant content

Linked {3}

In appropriate context.
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Context

I S B
e\ Y,

"to every thing there is a season”
[Ecclesiastes 3:1]

Linked {3}
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One Platform, Many Users, Many Needs

Linked {3}

What do you use LinkedIn for the most?

Top-level Executives Middle Management Entry-level

g% 8% o
19%
24»
18~ 13% 19+ 23%

Job search Keeping in touch

Networking w/ former employers il Hiring SEEEEEENEEGEGE————
Industry networking ISR Promoting my business B
Co-worker networking

http://blog.lab42.com/the-linkedin-profile
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No Weekend Meetings!

Weekdays

LT,

Weekends

Linked|[}].

navigational queries

exploratory queries

27



Different Devices for Different Needs

DJI 258 | ¥ S | The Secret to Making Your
% | Message Go Viral

Linked|[}].
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Time and Place for a Career Change

Prob. you will quit in next 6 months

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

Linked|f}].
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Active vs. Passive Job Seekers

Mario Rodriguez @ &
Analytics Engineer at LinkedIn

San Francisco Bay Area | Internet

previous  UC Santa Cruz, Suncoast Schools FCU,
Magenic Technologies
Educason MS, C Science at University of

California, Santa Cruz

M@ nup:/www linkedin.comvin/mechanistician M Contact Info
Summary
- Interests include analytics, data mining, lization, data web
tWL i fiy i
- Broad development life-cycle i in analysis, applied research, system design &

’A development, product & project management).
- - Proficient with Java, C, C#, Python, R, MATLAB, SQL, Pig, Hadoop, Mahout, Weka, Lucene,
Spring, .NET, MySQL, Vold t, SQL Server lysis Services, Pentaho.

Experience

Analytics Engineer
Linkedin CF

Publi mpany; 1001.£ LNKD; Internet industry

2011 - Present (1 year)

Working on enhancing LinkedIn's state-of-the-art recommendation engine and models.

10x more likel
to reply 1 active

[Rodriguez et al, 2012]

Linked {3}
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Summary

Provide relevant content

and establish social connections

Linked {3}
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Recap

Content is king.

Connections provide social dimension.

Context determines where and when
a recommendation is appropriate.

Linked|[}).
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Thank You! 175M+ l Z/SEC

2% non U.S.

Most visit website worldwide
0 (Comscore 6-12)
: >2M
Company pages
32

; witfih 8 5%

Fortune 500 Companies use
LinkedIn to hire

8

2004 2005 2006 2007 2008 2009 2010 2011
LinkedIn Members (Millions)

Learn more at http://data.linkedin.com/
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