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® I’'m married and have four kids and live on the East Side

® I’'m pretty open about my story
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® Artificial Intelligence + Collapse Informatics + Ubiquitous
Computing

® Example: | made a sensor system for babies in the NICU to

detect cerebral palsy

r

r—
-

.....

-




ManTech

[International Corporation e

® VS

— e

DP ASSOCIATES INC




¢ Google rebranded yesterday
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Letters in Winning Word of Scripps National Spelling Bee

correlates with
Number of people killed by venomous spiders

Correlation: 80.57% (r=0.8057)
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® Correlation != Causality

® http://www.tylervigen.com/spurious-correlations
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Compare searchterms ~

donald trump

Search term

Interest over time

hillary clinton

Search term

+ Add term

v News headlines
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Introduction

Where did Big Data come from?

Classic IR

Web IR

Generalized data processing frameworks

Cheap cloud storage

Lots of data

® Apply the frameworks to them




® Search behavior has changed a lot over time

® How often do you use search?




® Search behavior has changed a lot over time

® How often do you use search?

® How often do you use search engines?




® Search behavior has changed a lot over time

Search use ...

[IFrospect Survey, 4/04,
hitpAwreew i prospect comdpremiumP DES/AProspectSurvevComplete pdf)

How often do you use search engines on the Internet?

Four or more times each day

‘35.1% I

At least once every day

Several times each week

At least once each week
Several times each month

Less frequently

Never

0 100 200 300 400 500 600 700

;'Prnspect' Number of Responses




% of internet users who do each activity
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http://www.pewinternet.org/Reports/2012/Search-Engine-Use-2012/Main-findings.aspx?view=all
http://www.apple.com

Who uses search?

% of online adults in each group who use search engines

% of each group
who ever use

% of each group who
used a search engine

search engines yesterday
All online adults 91% 59%
Gender
Male 90 59
Female 92 60
Race/Ethnicity
White 93* 63*
African American 89* 44
Hispanic 79 S
Age
18-29 96 66*
30-49 91 65*
50-64 92 52*
65+ 80 38
Education
Some high school 78 34
High school 88* 45*
Some college 94* 65*
College graduate 95 74*
Household income
< $30,000 84 45
$30,000 - $49,999 93* 54*
$50,000 - $74,999 97* 66*
$75,000+ 05 76*

Pew Internet 2012
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Google is far and away the search engine of choice,
preferred by 83% of search users

% of search users who answered the question: Which search engine do you use MOST OFTEN?

2004 2012

Source: The Pew Research Center's Internet & American Life Project Winter 2012 Tracking Survey, January 20-
February 19, 2012. N=2,253 adults, age 18 and older, including 901 cell phone interviews. Interviews conducted in
English and Spanish.

Pew Internet 2012



http://www.pewinternet.org/Reports/2012/Search-Engine-Use-2012/Main-findings.aspx?view=all
http://www.apple.com

Some search users’ experiences vary by age
% of each group who have experienced each of the following...
100%
80%
60% S SI%"
win 37% S 37%*
A 35% ® . - e 5%
40% T 29%
20% - —
W. L | ]
Found a really obscure fact Got conflicting or Got so much information Discovered really critical
or piece of mformation contradictory information  in a set of search results information was missing
you didn't think you'd be in results and could not  that you felt overwhelmed from search results
able to find figure out what was
correct
118-29 [n=314] W 30-49 [n=508] " 50+ [n=756]

Source: The Pew Research Center's Internet & American Life Project Winter 2012 Tracking Survey, January 20-
February 19, 2012. N=2,253 adults, age 18 and older, including 901 cell phone interviews. Interviews conducted in
English and Spanish. An asterisk (*) indicates a significant difference at the 95% confidence level.

Pew Internet 2012
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Views of targeted advertising vary by age and income

Which of the following statements comes closest to how you, personally, feel about TARGETED
ADVERTISING being used online — even if neither is exactly right?

Asked of adult internet users [n=1,729]

18-29 [n=316]
30-49 [n=532]
50-64 [n=521]

65+ [n=320]

<30K [n=390]

30K to <50K
[n=290]

50K to <75K
[n=250]

75K+ [n=523]

0% 20% 40% 60% 80% 100%

H'm NOT OKAY with targeted advertising because | don't like having my online behavior tracked and analyzed
1 1'm OKAY with it because it means | see ads and get information about things I’'m really interested in
M Neither (VOL)

I DK/Ref

Pew Internet 2012
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Google Search Education

Home Lesson Plans Live Trainings

Help your students
better searchers

Web search can be a remarkable tool for students, and a bit of
instruction in how to search for academic sources will help your
students become critical thinkers and independent learners.

With the materials on this site, you can help your students become
skilled searchers- whether they're just starting out with search, or

ready for more advanced training.

Ab

Lesson Plans & Activities

Download lesson plans to develop
your students' search literacy skills.

Browse lesson plans

become

Power Searching

Improve your search skills and lean
advanced tips with online lessons and
activities.

Start now

A Google a Day Challenges

Put your students' search skills to the
test with these trivia challenges.

Browse challenges

Live Trainings

Join us for live search trainings or
watch past trainings from search
experts here at Google.

Start training
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Without search engines the web wouldn’t scale

® No incentive in creating content unless it can be found.
® Taxonomies, bookmarks can’t keep up
® Or can they? (del.icio.us)
® The web is both a technology artifact and a social
environment
® “The Web has become the ‘new normal’ in the America
way of life; those who don’t go online constitute an every-

shrinking minority” [Pew Foundation report, January 2005]




Without search engines the web wouldn’t scale

® Search engines make aggregation of interest possible:
® Create incentives for very niche players
® Economical - specialized stores, providers, etc.
® Social - narrow interests, specialized communities
® The acceptance of search interaction makes “unlimited
selection” stores possible

® Amazon, Netflix, etc.




Without search engines the web wouldn’t scale

® Search turned out to be the best mechanism for advertising
on the web,.
® Growing very fast (entire US advertising industry is $250
billion though)
® $15 billion plus industry in 2009
® $36 billion in 2012




Quarterly revenue growth trends Q1 1996 — Q1 2015 ($ billions)
$16

314
$12

310

g 8 ¥ 8 8

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Q12015

Source: IABPwWC 2015
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http://www.iab.net/about_the_iab/recent_press_releases/press_release_archive/press_release/pr-061115
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Classic IR assumptions

® Corpus: Fixed document collection

® (Goal: Retrieve information content relevant to information

need




Classic IR Goal

® Classic “Relevance”
® For each query, Q, and stored document, D, in a corpus
there exists a relevance score: R(Q,D)
® R(Q,D) is averaged over users, U, and contexts, C
® Maximize R(Q,D) instead of R(Q,D,U,C)
® Context is ignored
® Individuals are ignored

® Corpus is static







® |Introduction

® (Classic Information Retrieval

@ Web IR

® Sponsored Search

® \Web Search Basics
® Size of the Web
® Web Users

® Spam




Web IR: Differences from traditional IR

On the web, search and ads are intricately connected
The web is huge

The web is a rapidly changing collection.

There Is spam on the web

® Adversarial IR

® Huge difference from traditional IR

One interface for hugely divergent needs

® Queries, Maps, Stocks, Weather, Calculations




Neb Information Retrievs

History

® Early keyword-based engines

® (1995-1997) Altavista, Excite, Infoseek, Inktomi
® Paid placement ranking
® Goto.com -> Overture.com -> Yahoo!

® Results based on auction for keyword placement
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History

® (1998+) Link-based ranking pioneered by Google

Links added the idea of “authoritativeness” to “relevance”
Blew away all early engines save Inktomi

Great user experience looking for a business model
Meanwhile Goto/Overture’s annual revenues were nearing

$1 billion




Neb Information Retrievs

History

® Result

® Google:
® Added paid placement ads on the side
® Differentiated from search results

® Yahoo! built a similar architecture

® Buys Overture for paid placement

® Buys Inktomi for search



Shopping

History

—"

¢ 2004

® Microsoft begins in house development of a search engine

called Live
® May 28, 2009

® Microsoft rebrands Live Search to Bing!

® Search Engine wars intensify
® New innovations appears at every turn

® Technology becomes much more closely guarded



ANeb Information Retrievs

History

® Internationally

® Chinese search engine Baidu “owns” Chinese search

® |Launched around 2000, specializes in Chinese content
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Neb Information Retrieve

Today (8/29/2015)

1. Google.com 11. Live.com 21. Vk.com

2. Facebook.com 12. Taobao.com  22. Hao123.com
3. Youtube.com 13. Sina.com.cn  23. T.co

4. baidu.com 14. Linkedin.com  24. Bing.com

5. Yahoo.com 15. Yahoo.co.jp  25. Google.de

6. Amazon.com 16. Weibo.com 26. Instagram.com
/. Wikipedia.org 17. Ebay.com 27. Msn.com

8. Qg.com 18. Google.co.jp  28. Aliexpress.com
9. Twitter.com 19. Yandex.ru 29. Microsoft.com
10. Google.co.in 20. blogspot.com 30. google.co.uk

® Top sites globally according to alexa.com



http://alexa.com
http://baidu.com
http://blogspot.com
http://google.co.uk

Neb Information Re

Before (1/7/2010)

13. twitter.com
1. google.com

15. google.cn

2. facebook.com 22. bing.com

3. youtube.com 29. google.co.jp
4. yahoo.com 56. ask.com

5. live.com 64. cnn.com

6. wikipedia.org | |

/. blogger.com

8. baidu.com

9. msn.com

10. yahoo.co.jp

® Top sites globally according to alexa.com



http://alexa.com
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