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European Yahoo! Research Lab 

• Areas: Web Mining & Web Search

• Hosted by the Barcelona Media Innovation 
Center

• Synergy with the Web Research Group of UPF

– Web Mining

– Web Characterization

– Web Search



Yahoo! World 

• Search
– Yahoo! Image, 
– Yahoo! Video, 
– Yahoo! Local, 
– Yahoo! News, 
– Yahoo! Shopping Search,

• Communication
– Yahoo! Mail,
– Yahoo! Messenger,  
– My Web, 
– Yahoo! Personals, 
– Yahoo! 360º, 
– Yahoo! Photos, 
– Flickr, delicious, ...
– Yahoo! Answers

• Content: 
– Yahoo! Sports, 
– Yahoo! Finance, 
– Yahoo! Music, 
– Yahoo! Movies, 
– Yahoo! News, 
– Yahoo! Games. 
– My Yahoo!

• Mobile: 
– Yahoo! Mobile 

• Commerce:
– Yahoo! Shopping, 
– Yahoo! Autos, 
– Yahoo! Auctions, 
– Yahoo! Travel,

• Small Business:
– Yahoo! Small Business 
– Yahoo! Domains, 
– Yahoo! Web Hosting, 
– Yahoo! Merchant Solutions, 
– Yahoo! Business Email, 
– HotJobs

• Advertising: 
– Yahoo! Search Marketing 
– Yahoo! Publisher Network. 

Yahoo! Numbers               (Oct. ‘05, April ‘06)

15 languages, 20 countries

• 1 million new accounts a day
• 3.4 billion page views per day
• 429 million unique users each month
• 201 million registered users each month

• 20 Pb of storage (20M Gb) 
– US Library of congress every day (28M books, 20TB).

• 10 Tb of data processed per day
• 2 billion photos stored 
• 2 billion Mail+Messenger sent per day 

World: 6B people

France: 70M visitors p.y.



Crawled Data

• WWW
– Web Pages & Links
– Blogs
– Dynamic Sites

• Sales Providers (Push)
– Advertising
– Items for sale: Shopping, Travel, etc.

• News Index 
– RSS Feeds
– Contracted information

heterogeneous,
large,
dangerous.

very high quality 
  & structure, 
expensive,
sparse,
safe

high quality,
sparse,  
redundant 

Produced data

• Yahoo’s Web
– Ygroups
– YCars, YHealth, Ytravel

• Produced Content
– Edited (news)
– Purchased (news)

• Direct Interaction:
– Tagged Content

• Object tagging (photos, pages, ?)
• Social links

– Question Answering

homogeneous,
high quality, 
safer, 
highly  structured

Trusted, 
high quality, 
sparse

Ambiguous
semantics?
trust?
quality?

“Information Games”



Observed Data

• Query Logs
– spelling, synonyms, phrases (named entities), substitutions

• Click-Thru
– relevance, intent, wording

• Advertising
– relevance, value, terminology

• Social
– links, communities, dialogues... 
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The power of social media

• Flickr – community phenomenon
• Millions of users share and tag each others’ 

photographs (why???)
• The wisdom of the crowd can be used to search
• The principle is not new – anchor text used in 

“standard” search     
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Fight Spam

• Adversarial Web Retrieval

– Text Spam (e.g. Cloaking, Quilt-like pages)

– Link Spam (e.g. Link Farms)

– Metadata spam

– Ad spam (e.g. clicks, bids, etc)



My Motivations for Web Mining

�The Dream of the Semantic Web

�Hypothesis: Explicit Semantic Information

�Obstacle: Us

�User Actions: Implicit Semantic Information

� It's free!

�Large volume!

� It's unbiased!

�Can we capture it?

�Hypothesis: Queries are the best source
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Mining Queries for ...

• Improved Web Search

• User Driven Design

– Information Scent

– The Web Site that the Users Want

– The Web Site that You should Have

– Improve content & structure



Web Queries

�Cultural and educational diversity

�Short queries & impatient interaction

�  few queries posed & few answers seen

�Smaller & different vocabulary

�Different user goals (Broder, 2000):

� Information need

�Navigational need

�Transactional need

�Refined by Rose & Levinson, WWW 2004
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Relevance of the Context

�There is no information without context

�Context and hence, content, will be implicit

�Balancing act: information vs. form

�Brown & Diguid: The social life of information (2000)

�Current trend: less information, more context

�News highlights are similar to Web queries

�E.g.: Spell Unchecked (Indian Express, July 24, 2005)

Context

�Who you are: age, gender, profession, etc.

�Where you are and when: time, location, speed and direction, etc.

�What you are doing: interaction history, task in hand, searching 
device, etc.

�Issues: privacy, intrusion, will to do it, etc.

�Other sources: Web, CV, usage logs,  computing environment, ...

�Goals: personalization, localization, better ranking in general, etc.



Using the Context

�Context
�Family in Chile
�Catholic
�Travelling to Cuba
�Lives in Argentina
�Located in Santo 

Domingo
�Architect
�Spanish movies fan
�Baseball fan

�Probable Answer
�Santiago de Chile
�Santiago de Compostela
�Santiago de Cuba
�Santiago del Estero
�Santiago de los 

Caballeros
�Santiago Calatrava
�Santiago Segura
�Santiago Benito

Example: I want information about Santiago

Context in Web Queries

�Session: ( q, (URL, t)* )+

�Who you are: age, gender, profession (IP), etc.

�Where you are and when: time, location (IP), speed and 
direction, etc.

�What you are doing: interaction history, task in hand, etc.

�What you are using: searching device 
(operating system, browser, ...)



Home page

Hub page

Page with 
resources

Kang & Kim, SIGIR 2003
�Features:

� Anchor usage rate
� Query term distribution in home pages
� Term dependence

�Not effective: 60%



User 
Goals

�Liu, Lee & Cho, WWW 
2005

�Top 50 CS queries

�Manual Query 
Classification: 28 people

�Informational goal  i(q)

�Remove software & 
person-names

�30 queries left

�Click & anchor text distribution

Features 



Prediction power:
�Single features: 80% 
�Mixed features: 90%

�Drawbacks: Small evaluation, 
                         a posteriori feature

Clustering Queries 

�Can we cluster queries well?

�Can we assign user goals to clusters?



Our Approach

�Cluster text of clicked pages

� Infer queries clusters using a vector model

�Recommend a better query (precise goal)

�Query ranking

�Pseudo-taxonomies for queries

�Real language (slang?) of the Web

�Can be used for classification purposes

Clusters Examples



Using the Clusters

• Improved ranking

• Word classification

– Synonyms are in the same cluster

– Homonyms (polysemy) are in different clusters

• Query recommendation

– Real queries, not query expansion

Query Recommendation



�Query dominance based on clicked pages

Simple Query Recommendation



Taxonomies 

�Infer topics from queries that imply documents

Taxonomies 

�Quality of answers



Ongoing Work

�Build baseline set to evaluate quality of clusters

�Predict user goal + query recommendation

�Better queries have more precise goals

�Take in account other query attributes

�Generate topical metadata for documents based in queries 
that select that documents

�Generate topical metadata for sites based on the above

�Adaptive maintenance of the above 
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