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Introduction to Web Mining



What is Web Mining?

� Discovering useful information from 
the World-Wide Web and its usage 
patterns

� Applications

� Web search e.g., Google, Yahoo,…

� Vertical Search e.g., FatLens, Become,…

� Recommendations e.g., Amazon.com

� Advertising e.g., Google, Yahoo

� Web site design e.g., landing page 
optimization



How does it differ from “classical”
Data Mining?

� The web is not a relation
� Textual information and linkage structure

� Usage data is huge and growing 
rapidly
� Google’s usage logs are bigger than their 

web crawl

� Data generated per day is comparable to 
largest conventional data warehouses

� Ability to react in real-time to usage 
patterns
� No human in the loop



The World-Wide Web

� Huge

� Distributed content creation, 
linking (no coordination)

� Structured databases, 
unstructured text, 
semistructured 

� Content includes truth, lies, 
obsolete information, 
contradictions, …

� Our modern-day Library of 
Alexandria

The Web



Size of the Web

� Number of pages

� Technically, infinite

� Because of dynamically generated content

� Lots of duplication (30-40%)

� Best estimate of “unique” static HTML 
pages comes from search engine claims

� Google = 8 billion, Yahoo = 20 billion

� Lots of marketing hype

� Number of unique web sites 

� Netcraft survey says 72 million sites 
(http://news.netcraft.com/archives/web_server_survey.html)



Netcraft survey

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



The web as a graph

� Pages = nodes, hyperlinks = edges

� Ignore content

� Directed graph

� High linkage

� 8-10 links/page on average

� Power-law degree distribution



Power-law degree distribution

Source: Broder et al, 2000



Power-laws galore

� In-degrees

� Out-degrees

� Number of pages per site

� Number of visitors

� Let’s take a closer look at structure

� Broder et al. (2000) studied a crawl of 
200M pages and other smaller crawls

� Bow-tie structure

� Not a “small world”



Bow-tie Structure

Source: Broder et al, 2000



Searching the Web

Content aggregatorsThe Web Content consumers



Ads vs. search results



Ads vs. search results

� Search advertising is the revenue 
model 

� Multi-billion-dollar industry

� Advertisers pay for clicks on their ads

� Interesting problems

� How to pick the top 10 results for a 
search from 2,230,000 matching pages?

� What ads to show for a search?

� If I’m an advertiser, which search terms 
should I bid on and how much to bid?



Sidebar: What’s in a name?

� Geico sued Google, contending that it 
owned the trademark “Geico”

� Thus, ads for the keyword geico couldn’t 
be sold to others

� Court Ruling: search engines can sell 
keywords including trademarks

� No court ruling yet: whether the ad 
itself can use the trademarked 
word(s) 



Extracting Structured Data

http://www.simplyhired.com



Extracting structured data

http://www.fatlens.com



The Long Tail

Source: Chris Anderson (2004)



The Long Tail

� Shelf space is a scarce commodity for 
traditional retailers 

� Also: TV networks, movie theaters,…

� The web enables near-zero-cost 
dissemination of information about 
products

� More choices necessitate better filters

� Recommendation engines (e.g., Amazon)

� How Into Thin Air made Touching the 
Void a bestseller



Web Mining topics

� Crawling the web

� Web graph analysis

� Structured data extraction

� Classification and vertical search

� Collaborative filtering

� Web advertising and optimization

� Mining web logs

� Systems Issues



Web search basics

The Web

Ad indexes

Web  Results 1 - 10 of about 7,310,000 for miele. (0.12 seconds) 

Miele, Inc -- Anything else is a compromise 
At the heart of your home, Appliances by Miele. ... USA. to miele.com. Residential Appliances. 
Vacuum Cleaners. Dishwashers. Cooking Appliances. Steam Oven. Coffee System ...  
www.miele.com/ - 20k - Cached - Similar pages  

Miele 
Welcome to Miele, the home of the very best appliances and kitchens in the world.  
www.miele.co.uk/ - 3k - Cached - Similar pages  

Miele - Deutscher Hersteller von Einbaugeräten, Hausgeräten ... - [ Translate this 
page ] 
Das Portal zum Thema Essen & Geniessen online unter www.zu-tisch.de. Miele weltweit 
...ein Leben lang. ... Wählen Sie die Miele Vertretung Ihres Landes.  
www.miele.de/ - 10k - Cached - Similar pages  

Herzlich willkommen bei Miele Österreich - [ Translate this page ] 
Herzlich willkommen bei Miele Österreich Wenn Sie nicht automatisch 
weitergeleitet werden, klicken Sie bitte hier! HAUSHALTSGERÄTE ...  
www.miele.at/ - 3k - Cached - Similar pages  

 

 

 

 

  
Sponsored Links 

 
CG Appliance Express 
Discount Appliances (650) 756-3931 
Same Day Certified Installation 
www.cgappliance.com 
San Francisco-Oakland-San Jose, 
CA 
 
Miele Vacuum Cleaners 
Miele Vacuums- Complete Selection 
Free Shipping! 
www.vacuums.com 
 
Miele Vacuum Cleaners 
Miele-Free Air shipping! 
All models. Helpful advice. 
www.best-vacuum.com 
 
 
 

 
   
  

 

Web crawler

Indexer

Indexes

Search

User



Search engine components

� Spider (a.k.a. crawler/robot) – builds corpus
� Collects web pages recursively

� For each known URL, fetch the page, parse it, and 
extract new URLs

� Repeat

� Additional pages from direct submissions & other 
sources

� The indexer – creates inverted indexes
� Various policies wrt which words are indexed, 

capitalization, support for Unicode, stemming, 
support for phrases, etc.

� Query processor – serves query results
� Front end – query reformulation, word stemming, 

capitalization, optimization of Booleans, etc.
� Back end – finds matching documents and ranks 

them


