
Web Search Basics
Introduction to 
Information Retrieval


Content adapted from Hinrich Schütze

http://www.informationretrieval.org

http://www.informationretrieval.org


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





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



How do we help people move from data to wisdom?



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: Helping the User



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 - 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



Query shortcuts
• 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



Query shortcuts
• apple vs banana


• tip calculator


• zerg rush


• 88921384914 in english


• atari breakout

Web Users: Helping the User



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



Context Transfer
• Move Search Context with the User

Web Users: Helping the User



• Introduction


• Classic Information Retrieval


• Web IR


• Sponsored Search


• Web Search Basics


• Size of the Web


• Web Users


• Spam

Overview



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
• 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


dolcipator venexus

Spam - Extra Credit
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