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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
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• How often do you use search?
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• How often do you use search engines?
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• 2 trillion searches per year 

• 5.6 billion searches per day 

• 228 million per hour 

• 3.8 million per minute

INTRODUCTION

GOOGLE HANDLES 63,000 SEARCHES / SEC

2016 cite: SearchEngineLand

https://searchengineland.com/google-now-handles-2-999-trillion-searches-per-year-250247


• 9500 per second 

• Where are these coming from?

INTRODUCTION

15% OF ALL SEARCHES HAVE NEVER BEEN 
SEARCHED BEFORE

2017 cite: SearchEngineLand

https://searchengineland.com/google-reaffirms-15-searches-new-never-searched-273786


• Domain Factors 

• Page-level factors 

• Site-level factors 

• back link factors 

• user interaction 

• special Google rules 

• brand signals 

• spam factors

INTRODUCTION

MORE THAN 200 FACTORS ARE USED TO 
RANK WEB PAGE RELEVANCE

cite: BankLinko

https://backlinko.com/google-ranking-factors
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INTRODUCTION

cite: visualcapitalist

GOOGLE HAS 
90.46% OF THE 
SEARCH ENGINE 
MARKET GLOBALLY 
(2018)

https://www.visualcapitalist.com/this-chart-reveals-googles-true-dominance-over-the-web/


INTRODUCTION

cite: visualcapitalist

https://www.visualcapitalist.com/this-chart-reveals-googles-true-dominance-over-the-web/


• Search behavior has changed a lot over time
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• Search behavior has changed a lot over time 

• 2004 

• 2018 Estimated 3-4 searches per day 

• Why is this hard to figure out?
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• Introduction 

• Classic Information Retrieval 

• The Web 

• Sponsored Search 

• Size of the Web 

• Duplicate Detection

INTRODUCTION

Pew Internet 2012

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


INTRODUCTION

Pew Internet 2012

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


INTRODUCTION

Pew Internet 2012

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


INTRODUCTION

https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/
https://www.google.com/insidesearch/searcheducation/


INTRODUCTION

Users searching for local businesses
Smart Insights 2017

http://www.smartinsights.com/search-engine-marketing/search-engine-statistics/


INTRODUCTION

Ads being clicked on
sparktoro.com

https://sparktoro.com/blog/google-ctr-in-2018-paid-organic-no-click-searches/


INTRODUCTION

What’s going on?
sparktoro.com

https://sparktoro.com/blog/google-ctr-in-2018-paid-organic-no-click-searches/


INTRODUCTION

CTR on Google Sidebar Ads

Smart Insights 2017

http://www.smartinsights.com/search-engine-marketing/search-engine-statistics/


INTRODUCTION

Stats for organic results
Smart Insights 2017

paid vs 
organic?

http://www.smartinsights.com/search-engine-marketing/search-engine-statistics/


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]

INTRODUCTION



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.

INTRODUCTION



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 

• $95.4 billion in 2017 (cite)

INTRODUCTION

https://www.statista.com/statistics/266249/advertising-revenue-of-google/


WITHOUT SEARCH ENGINES THE WEB 
WOULDN’T SCALE

Statista 2017

Digital search advertising revenue worldwide from 2015 to 2021, by 
device (in million U.S. dollars) 

INTRODUCTION

https://www.statista.com/statistics/456765/search-advertising-revenue-device-digital-market-outlook-worldwide/
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CLASSIC IR ASSUMPTIONS
• Corpus: Fixed document collection 

• Goal: Retrieve information content relevant to 

information need

CLASSIC INFORMATION RETRIEVAL
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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
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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

WEB INFORMATION RETRIEVAL



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

WEB INFORMATION RETRIEVAL
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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

WEB INFORMATION RETRIEVAL



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

WEB INFORMATION RETRIEVAL



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
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HISTORY
• Internationally 

• Chinese search engine Baidu “owns” Chinese search 

• Launched around 2000, specializes in Chinese 

content

WEB INFORMATION RETRIEVAL



BEFORE (1/7/2010)

WEB INFORMATION RETRIEVAL

1. google.com 
2. facebook.com 
3. youtube.com 
4. yahoo.com 
5. live.com 
6. wikipedia.org 
7. blogger.com 
8. baidu.com 
9. msn.com 
10. yahoo.co.jp

13. twitter.com 
15. google.cn 
22. bing.com 
29. google.co.jp 
56. ask.com 
64. cnn.com 

• Top sites globally according to alexa.com

http://alexa.com


(8/29/2015)

WEB INFORMATION RETRIEVAL

1. Google.com

2. Facebook.com

3. Youtube.com

4. baidu.com

5. Yahoo.com

6. Amazon.com

7. Wikipedia.org

8. Qq.com

9. Twitter.com

10. Google.co.in

11. Live.com

12. Taobao.com

13. Sina.com.cn

14. Linkedin.com

15. Yahoo.co.jp

16. Weibo.com

17. Ebay.com

18. Google.co.jp

19. Yandex.ru

20. blogspot.com

21. Vk.com

22. Hao123.com

23. T.co

24. Bing.com

25. Google.de

26. Instagram.com

27. Msn.com

28. Aliexpress.com

29. Microsoft.com

30. google.co.uk

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


(8/31/2017)

WEB INFORMATION RETRIEVAL

1   Google.com

2	 Youtube.com

3	 Facebook.com

4	 Baidu.com

5	 Wikipedia.org

6	 Yahoo.com

7	 Reddit.com

8	 Google.co.in

9	 Qq.com

10	Amazon.com


11	Taobao.com

12	Google.co.jp

13	Twitter.com

14	Tmall.com

15	Vk.com

16	Live.com

17	 Instagram.com

18	Sohu.com

19	Sina.com.cn

20	Weibo.com


21	Jd.com

22	360.cn

23	Google.de

24	Google.co.uk

25	Google.ru

26	Google.fr

27	Google.com.br

28	Linkedin.com

29	List.tmall.com

30	Google.com.hk



TODAYISH (9/3/2019)

WEB INFORMATION RETRIEVAL

1   Google.com

2	 Youtube.com

3	 Tmall.com

4	 Baidu.com

5	 qq.com

6	 Sohu.com

7	 Facebook.com

8	 Taobao.com

9	 login.tmall.com

10	Wikipedia


11	Yahoo.com

12	360.cn

13	Amazon.com

14	 jd.com

15	Sina.com.cn

16	Weibo.com

17	Pages.tmall.com

18	 live.com

19	 reddit.com

20	vk.com


21	netflix.com

22	blogspot.com

23	alipay.com

24	csdn.net

25	Yahoo.co.jp

26	Okezone.com

27	Bing.com

28	 instagram.com

29	Google.com.hk

30	office.com

http://vk.com
http://office.com
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SPONSORED SEARCH Services

Algorithmic

Results



ADS VS. SEARCH RESULTS
• Google maintains that ads (based on vendors bidding 

for search queries) do not affect vendors ranking in 

search results

SPONSORED SEARCH



RANKING OF ADS
• Other search engines (Yahoo!, MSN) have made similar 

statements on occasion 

• Any of them can change at any time 

• Facebook had a class action lawsuit over testing the 

waters with “Beacon” social ads 

• We will ignore the possibility of paid placement ads 

being interspersed in search results.
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RANKING OF ADS
• Goto model: 

• Rank according to how much advertiser pays 

• Current model: 

• Balance auction price and relevance 

• Irrelevant ads (few click-throughs) 

• Decrease opportunities for relevant ads 

• Harm the user experience 

• Idea: Well-targeted advertising is good for everyone

SPONSORED SEARCH



PAYING FOR ADVERTISEMENTS - TERMS
• CPM 

• “Cost Per Mil” 

• Pay for 1000 eyeballs 

• Important for branding campaigns 

• CPC 

• “Cost per Click” 

• Pay for clicking on ads 

• Important for sales campaigns 

• Related “CTR” = Click Through Rate

SPONSORED SEARCH



WHAT ARE THE STAKES HERE?
• What role is Google playing?

SPONSORED SEARCH

http://recode.net/2015/09/03/google-dreams-of-a-world-after-apps-but-its-a-nightmare-for-rivals/
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Web Search Basics

The Web Corpus
• No design/coordination


• Distributed content creation, linking


• “Democratization of publishing”


• Content includes truth, lies, contradictions, etc.


• Unstructured Data (text, html)


• Semi-Structured (XML, annotated photos)


• Structured (Databases)


• Scale is much larger than previous text corpora

The Web



The Web Corpus
• Growth - slowing from “doubling every few months”, but still 

expanding

The Web

Web Search Basics



Dynamic Content
• Content can by dynamically generated


• There is no static html version


• Flight status information, evite responses


• Assembled on request (“?” in URL is a clue)

Databases

Application Server

flickr:crankyT

The User

Browser

Flight AA715

Web Search Basics



Dynamic Content
• Most (truly) dynamic content is ignored by search engines


• Too much to index


• Static information is more important for search


• Spider Traps look dynamic


• Actually a lot of “static” content is assembled on the fly also


• ASP, PHP, JSP, ads, etc....

Web Search Basics



The Web as a graph
• Web pages are nodes


• Hyperlinks are directed edges

Web Search Basics



Characteristics of the web
• Significant Duplication


• 30%-40% is some studies [Brod97, Shiv99]


• www.copyscape.com


• High linkage 


• more than 8 links per page on average


• Spam


• Billions of pages of it.

Web Search Basics

http://www.copyscape.com


The Web

Web Spider

Indices Ad Indices

flickr:crankyT

Indexer

The User

Search Results

Web Search Basics



How big is the web?
• What is measured?


• Number of hosts


• Number of “static” html pages


• Number of hosts - netcraft survey


• http://news.netcraft.com/archives/web_server_survey.html


• Monthly report on hosts and servers


• Number of pages


• Lots of estimates which warrant further discussion

Web Search Basics: Size of the web

http://news.netcraf


How big is the web?
• Netcraft Web Server Survey
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• Netcraft Web Server Survey
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Rate of change
• [Cho00] 720k pages from 270 popular sites sample daily for 

5 months in 1999


• 40% changed weekly, 23% daily


• [Fett02] Massive study: 151M pages checked over a few 

months


• Significant changes 7% weekly


• Any change 25% weekly

Web Search Basics: Size of the web



Rate of change
• [Ntul04] 154 large sites recrawled from scratch weekly


• 8% had new pages ever week


• 8% die


• 5% new content


• 25% new links per week

Web Search Basics: Size of the web



Rate of change
• Fetterly et al. study in 2002


• 150 million pages over 11 weekly crawls


• Bucketed into 85 groups according to amount of change

Web Search Basics: Size of the web



Web Evolution
• The nature of the web is change


• Not much work on studying web evolution


• Exception is Fetterly et. al, 2003


• Some effort has been made to extrapolate from small 

samples using fractal models [Dill et. al. 2001]

Web Search Basics: Size of the web



The very nature of the web is changing as well
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The very nature of the web is changing as well
• Transforming from a source of information 

• to what?

• a communication platform?

• a source of computation?
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The very nature of the web is changing as well
• Transforming from a source of information 

• to what?

• a communication platform?

• a source of computation?

• an application-space?

• a mirror-world?

• an augmentation of reality?

• a cognitive orthotic?

Web Search Basics: Size of the web
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User Search Needs in Brod02/RL04 

Web Users
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User Search Needs in Brod02/RL04 
• Informational


• Want to learn about something (~40%/65%)

• Navigational


• Want to go to that page (~25%/15%)

• Transactional


• Want to do something (~35%/20%)


• Access a service, download, shop

• Others?


• Exploration, social, etc...

Web Users



Web Users 
• Make ill defined queries


• Short


• Reported in 2012: ~3.5 (Dan Russell personal conv.)


• Allegedly in 2009: 3-4 terms (lots of nuance)


• Average in 2001: 2.54 terms (80% < 3 words)


• Average in 1998: 2.35 terms (88% < 3 words) [Silv98]


• Imprecise terms


• Suboptimal syntax (no operators)


• Low effort (spelling mistakes)

Web Users



Web Users 
• Wide Variance in


• Needs


• Expectations


• Knowledge


• Bandwidth

Web Users



Web Users 
• Behavior


• 85% look over one result screen only


• 78% of queries are not modified


• Follow links (“the scent of information”)

Web Users



Power law
• Few popular broad queries


• Many rare specific queries

Web Users



Top queries
• Many are related to sex


• 2008 Who What How (Google)


• http://www.google.com/intl/en/press/zeitgeist2008/mind.html

Web Users

http://www.google.com/intl/en/press/zeitgeist2008/mind.html


Top queries
• Differences today


• 01/2014 Who What How (Google)


• 09/2015

Web Users
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Top queries
• Live demo - WARNING this is not very safe....


• “Is it safe to”


• “Is it legal to”


• “why does”


• “why doesn’t


• “why is there”


• “why isn’t”


• “americans are”

Web Users



WORK IN TEAMS

EXERCISE

Imagine you have the resources of 

Google. Propose a way to generate 

query completions queries like the 

above example.  Present your 

proposal.



How far do people look for results?
• Most are related to sex


• 2007 Who What How (Google)

Web Users



True Example *

“To Google or to GoTo” Business Week Online 9/28/2001

Stop the noisy fan in the courtyard

flickr:crankyT

Task

The User

Info Need

Verbal Form

Query

Info about EPA regulations

What are EPA rules on noise pollution?

EPA Sound Pollution

Web Users



WORK IN TEAMS

EXERCISE

What are 4 things that would have 

to be true about a page of search 

engine results for you to consider 

them high-quality?



How do users evaluate search engines?
• Quality of pages


• Classic IR relevance


• Also important:


• Trust


• Duplicate elimination


• Readability


• Fast Access


• No pop-ups

Web Users



How do users evaluate search engines?
• Precision is more important than recall


• Precision:


• How precise is a portal in locating relevant results?


• Recall


• How thorough is the coverage of available relevant 

results?


• Precision with 1 result, 10 results, 2-3 pages of results.


• When is recall important?

Web Users



How do users evaluate search engines?
• Recall is sometimes important:


• Googling for a new doctor


• Googling a prospective employee


• Googling your date

Web Users



How do users evaluate search engines?
• Good U/I


• Simple


• No Clutter


• Pre and post processing tools


• Spell check (“Did you mean ....?”)


• Suggested alternative searches


• Links to resources (maps, images, stock quotes)


• Able to deal with typical behavior


• e.g., a URL typed into a search box

Web Users



Loyalty to a given search engine
• iProspect Survey 4/2004

Web Users



True Example *

“To Google or to GoTo” Business Week Online 9/28/2001

Stop the noisy fan in the courtyard

flickr:crankyT

Task

The User

Info Need

Verbal Form

Query

Info about EPA regulations

What are EPA rules on noise pollution?

EPA Sound Pollution

Web Users



Answering “the need behind the query”
• The query is often an imprecise indicator of what the user 

really wants


• What can we do to get a better handle on the underlying 

information need?


• Query language


• Adjust rank of English results for a Japanese query


• Use user context


• In particular geographic context

Web Users: Helping the User



Answering “the need behind the query”
• Guess what type of information the user wants


• a web page?


• a map?


• a stock price?


• what else?


• Correct queries


• Suggest correct spellings


• Suggest related searches (google-fu)

Web Users: Helping the User



Examples - language
• Guess what type of information the user wants


• a web page?


• a map?


• a stock price?


• what else?


• Correct queries


• Suggest correct spellings


• Suggest related searches (google-fu)

Web Users: Helping the User



Examples - language
Web Users: Helping the User



Examples - query spelling
• Guess what type of information the user wants


• a web page?


• a map?


• a stock price?


• what else?


• Correct queries


• Suggest correct spellings


• Suggest related searches (google-fu)

Web Users: Helping the User



Examples - query expansion
• Guess what type of information the user wants


• a web page?


• a map?


• a stock price?


• what else?


• Correct queries


• Suggest correct spellings


• Suggest related searches (google-fu)

Web Users: Helping the User



Examples - query expansion
• Guess what type of information the user wants


• a web page?


• a map?


• a stock price?


• what else?


• Correct queries


• Suggest correct spellings


• Suggest related searches (google-fu)

Web Users: Helping the User



Query shortcuts
• Map: “santa barbara, ca 93108” vs the wrong zip code


• Calculation: “5+4”


• Flight Info: “american airlines 715”


• Stock price: “msft”


• Unit conversion: “1 dollar in euro”


• Music: “White Stripes”


• “Instant Answers” -> “animal noises”

Web Users: Helping the User
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WORK IN TEAMS

EXERCISE

Try the queries on the next page in 

Google



Query shortcuts
• roll a die


• flip a coin


• tip calculator


• recursion


• 88921384914 in english


• atari breakout


• google pacman


• do a barrel roll


• askew

Web Users: Helping the User

• google gravity


• googler in 1998


• anagram


• zerg rush


• Bacon Number Matthew 

Broderick



Query shortcuts taken to the extreme
• Map: “irvine, ca 92614”


• Calculation: “5+4”


• Flight Info: “american airlines 715”


• Stock price: “msft”


• Unit conversion: “1 dollar in euro”


• Music: “White Stripes”

Web Users: Helping the User



Examples - query shortcuts
• Guess what type of information the user wants


• a web page?


• a map?


• a stock price?


• what else?


• Correct queries


• Suggest correct spellings


• Suggest related searches (google-fu)

Web Users: Helping the User



Examples - query shortcuts
• Guess what type of information the user wants


• a web page?


• a map?


• a stock price?


• what else?


• Correct queries


• Suggest correct spellings


• Suggest related searches (google-fu)

Web Users: Helping the User



Examples - query aggregations
• Guess what type of information the user wants


• a web page?


• a map?


• a stock price?


• what else?


• Correct queries


• Suggest correct spellings


• Suggest related searches (google-fu)

Web Users: Helping the User



Context
• Context determination


• Spatial 


• User Location


• IP geocoding


• cell phone localization


• User input (“make this my home”)


• Web page location


• Target Location


• “SNA” maps to a latitude and longitude

Web Users: Helping the User



Context
• Query Stream


• Previous queries have influence


• Personal Search


• Your profile and history have influence


• Explicit


• You choose to use a vertical search engine

Web Users: Helping the User



Context
• Implicit Context


• google.fr is the default in france 


• User Location and Target Location

Web Users: Helping the User



Context Use
• Restrict Results / Delete inappropriate results


• Rerank results based on context


• Change the content presentation


• Language etc.


• Specifying a context is built into some of the search APIs 

Web Users: Helping the User



WORK IN PAIRS

EXERCISE

Search the Lumen database to find a site that 

has been removed as a result of a government 

removal order 

https://www.lumendatabase.org



Context Transfer
• Move Search Context with the User

Web Users: Helping the User



Context Transfer
• Move Search Context with the User

Web Users: Helping the User



Context Transfer
• Move Search Context with the User
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The trouble with paid placement (aka ads):
• It costs money... so instead


• Search Engine Optimization (“SEO”)


• define: “Tuning” your web page to rank highly in the 

search results for select queries


• Alternative to paying for placement


• It is marketing.  Getting your content to your audience.

Spam



Search Engine Optimization
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Search Engine Optimization
• Motives

• Commercial

• Political

• Religious

• Lobbying

• Who does this?

• Internally: webmasters

• Commercially: companies, consultants

• Hosting services

Spam



Search Engine Optimization
• Learn more about how to do it online:


• Web-Master World


• http://www.webmasterworld.com


• Search Engine Specific Tricks


• Discussions about academic papers and results

Spam

http://www.webmasterworld.com


Search Engine Optimization
• There are ethical and inethical ways to approach SEO


• Legitimate approach is to:


• create valuable content


• make it widely accessible


• clearly organize it


• keep it up to date


• use web standards


• use web validation tools


• get high visibility sites to link to your content

Spam



Search Engine Optimization
• Inethical approaches (aka spam):


• lots of tricks


• make lots of fake pages which point to your site


• make lots of fake comments on sites which point to 

your site


• In a nutshell, “lie”


• Sometimes legitimate and illegitimate techniques are hard to 

differentiate.  It can be a fine line between them.

Spam



Search Engine Optimization
• Ranking depends on the data center


• http://www.flickr.com/photos/the_impression_that_i_get/1321041609/


• Examine the different results:


• http://www.mcdar.net/dance/index.php


Spam

http://www.flickr.com/photos/the_impression_that_i_get/1321041609/
http://www.mcdar.net/dance/index.php


Keyword Stuffing
• First Generation Search Engines


• Heavily relied on tf/idf ratio.


• E.G. The highest ranking page for the query “brilliant 

computer scientist” had the most examples of those 

words.

Spam



Keyword Stuffing
• So SEOs responded by screwing around with keywords


• Misleading meta-tags


• Repeating keywords over and over and over and....


• Playing games with colors.  (white on white keywords)


• visible to spiders but not users in browsers

Spam



Keyword Stuffing
• Cloaking


• define: Serving different content to a spider than to a user.


• More sophisticated versions of differentiating what the 

spiders see versus the users

Request from 
Spider?

Page with 
Spam

Page for 
User

Yes

No

Request for URL

This is architecturally 
the same as a 

dynamic content 
engine

Spam



Other spam techniques
• Doorway pages


• Like cloaking but using a redirect


• Initial page is optimized for a keyword then a redirect 

takes the user to the “real” page


• Link spamming


• Programs that search for blogs and automatically leave 

comments with links


• Robot Clicker-Fraud


• Programs that “click” on query results to up their value.

Spam



Spam Industry

Spam



Spam Contest

Spam



The war on spam
• Quality Indicators


• Statistical Analysis of Links (aka PageRank)


• votes from authors


• Usage indicators (users visiting a page)


• votes from users


• Anti-Robot techniques


• “Captchas”


• Completely Automated Public Turing Test to Tell 

Computers and Humans Apart

Spam



The war on spam
• Limits on meta keywords


• Spam Recognition by machine learning


• “no-follow” attribute


• Family Friendly filters


• Automatic Detection of Pornography


• Often the spammers desired landing page


• Text Analysis


• Look for keywords and variants

Spam



The war on spam
• Robust Link Analysis


• Ignore statistically improbable links


• Use link analysis to detect spammers


• “Guilt by association”

Spam



The war on spam
• Editorial Intervention


• Blacklists


• Query Reviews


• Customer Complaints


• Visualization Tools

Spam



Webmaster Guidelines
• Search Engines have SEO policies


• What is allowed and not allowed


• Example: Search for “google webmaster guidelines” or “msn 

guidelines for successful indexing”


• Ignore them at your own risk


• Once you are blacklisted by a search engine you will disappear 

from the web


• Remember how search engines enable scalability?


• Adversarial IR Research:


• http://airweb.cse.lehigh.edu/

Spam

http://airweb.cse.lehigh.edu


Webmaster Guidelines

Spam

https://support.google.com/webmasters/answer/35769?hl=en


banksoopy brickle

Spam - Extra Credit




