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The future of web search technology

Let’s look into a crystal ball …
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Interpretation

• The future of search is obvious 
because it continues current trends

• Advertising is certainly involved
• The web ecosystem allows sites like 

astrology.com to exist & prosper
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The trends

1. Web search trend:  from syntactic matching to 
(maybe trivial but effective) semantic matching
Next: From query-driven Information Retrieval (IR) to 

context driven Information Supply (IS)
2. Web use trend:  from communication medium to 

social environment
Next:  From repository of documentary knowledge

(+ search tools) to repository of social & 
personal  knowledge (+ creation/elicitation tools)

From web search to social search
⇒ The demise of the classic IR model ?
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The classic search model

Corpus

TASK

Info Need

Query

Verbal 
form

Results

SEARCH
ENGINE

Query
Refinement 

Get rid of mice in a 
politically correct way

Info about removing mice
without killing them 

How do I trap mice alive?

mouse trap

Mis-conception

Mis-translation

Mis-formulation

Polysemy
Synonimy
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Basic assumptions of 
Classic Information Retrieval

• Corpus: Fixed document collection
• Goal: Retrieve documents with 

information content that is relevant to 
user’s information need
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Web User Needs

• Need [Brod02, RL04]
– Informational – want to learn about something (~40% / 65%)

– Navigational – want to go to that page (~25% / 15%)

– Transactional – want to do something (web-mediated) (~35% / 20%)

• Access a  service

• Downloads 

• Shop

– Gray areas
• Find a good hub
• Exploratory search “see what’s there”

Bird Flu prevention

Alitalia US

Rome weather
Mars surface images

Nokia mp3 phone

Rome hotels
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The evolution of commercial web 
search engines

• First generation – Syntactic match
– Use only “on page”, text data, TF/IDF, etc

• Second generation -- Use off-page, web-specific data
– Link (or connectivity) analysis

• Sophisticated mathematical methods
– Click-through data (What results people click on)
– Anchor-text (How people refer to this page)

• Third generation – Semantic analysis, answer “the need behind the 
query”

– Focus on user need, rather than on query
– Integrates multiple sources of data, 
– Help the user

• UI, spell checking, query refinement, query suggestion, syntax driven feedback, 
context help, context transfer, etc

• Fourth generation – this talk: the move towards information supply

1994-1997 AV, 
Excite, Lycos, etc

From 1998. Made 
popular by Google 
but everyone now

Still evolving

Syntactic

Semantic
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Third generation search 
examples
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Third generation search engine: 
answering “the need behind the query”

•Semantic analysis
– Query language determination

• Auto filtering 
• Different ranking (if query in Japanese do not return English)

– Hard & soft (partial) matches
• Personalities (triggered on names)
• Cities (travel info, maps)
• Medical info (triggered on names and/or results)
• Stock quotes, news  (triggered on stock symbol)
• Company info
• Etc. 

– Natural Language reformulation
– Integration of Search and Text Analysis
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Yahoo!:   britney spears
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Ask (Jeeves):   new york city
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Yahoo!:   sunnyvale hotels
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Google 
andrei broder new york
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Yahoo! search:   amazing grace
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Yahoo shortcuts

• Various types of queries that are 
“understood”



17

Main historical trend in web 
search 

Move from syntactic matching
to (maybe trivial but effective) 
semantic matching
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What’s next? Fourth generation:
From Information Retrieval to Information 
Supply

Explicit 
demand for 
information 
driven by a 
user query

Increase use 
of context

Active 
information 
supply  
driven by 
user activity 
and context
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In the beginning there was only
information supply…
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Then…

From Information Retrieval to Information 
Supply:
Buddy presence

Now…
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From Information Retrieval to Information 
Supply:
Car Navigation: Maps GPS

Now…

ThenThen……
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Information supply picture

Information supply engine (ISE)

User profile
& context

Activity
context

Avail. info.
supply

Matching 
information

User action

Feedback
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Some current Web information 
supply approaches

• Recurrent needs
– Subscriptions (e-mail, RSS, etc)
– Alerts – News 

• Temporary needs
– E-commerce sites: accessories, commentaries, 

related purchases, etc
– Travel sites: Fly to Rome Book a hotel, rent a car, 

etc
– Contextual help “You seem to be writing a letter”
– Automatic annotations
– …
– Contextual ads & search driven ads 
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Subscriptions examples
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Alerts



26© Yahoo! Research 2007

Automatic Annotations
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Recommendations as information 
supply
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Information supply in context
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Web advertising
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Advertising spend in USA in 2005 
Excludes search advertising [TNS Media Intelligence]

Internet 2005: $ 8.3B 
(+13.3% vs 2004)

Total US 2005: $ 143.3B 
(+3% vs 2004)
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Search advertising spending
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A sponsored search ad
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A content match ad

Content 
match 

ad
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Contextual ads = meeting of 
Publishers, Advertisers, Users

Advertisers

Users

Publishers
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Not at easy problem …
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Famous book:

by David Ogilvy of 
Ogilvy & Mather 
[1983] 
Recently in paperback!
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Ads as information supply

• “I do not regard advertising as entertainment 
or an art form, but as a medium of 
information….” [David Ogilvy, 1985] 

• “Advertising as Information” [Nelson, 1974]
• Irrelevant ads are annoying; relevant ads are interesting

– Vogue, Skiing, etc are mostly ads and advertorials
• Even for keyword ads context is more than the keyword

– User profile
– Query stream
– Location
– Previous impressions
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Technical challenges to the 
transition to information supply

• A theory of information supply
• Representation of context 

– Vector model with lots of parameters?
• Representation of information

– Certainly bag of words is not enough …
• Representation of user

– Probabilistic data
• Matching the three above 
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Moving to the extremes

Classic IR:
• Well formed 30-40 
words queries/task 
description
• Medium strength 
signals

Web search
• Very short 
queries
• Strong 
signals

Inf. Supply
• Large 
number of 
weak signals
• Is this a long 
query ?
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The trends

1. Web search trend:  from syntactic matching to 
(maybe trivial but effective) semantic matching
Next: From query-driven Information Retrieval (IR) to 

context driven Information Supply (IS)
2. Web use trend:  from communication medium to 

social environment
Next:  From repository of documentary knowledge

(+ search tools) to repository of social & 
personal  knowledge (+ creation/elicitation tools)

From web search to social search
⇒ The demise of the classic IR model ?
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Social aspects of the web 

1. The web is now both a technology artifact and a 
social environment 
– “The Web has become the “new normal” in the 

American way of life; those who don’t go online 
constitute an ever-shrinking minority.” – [Pew 
Foundation report, January 2005]

2. Search engines make aggregation of interest 
possible: 
– Isolated participants can find each other
– Create incentives for very specialized niche players 

• Economical – specialized stores, providers, etc 
• Social – narrow interests, specialized communities, etc 
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What is Web 2.0 ?
[Tim O’Reilly]

Source:
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What characterizes Web 2.0?

• The web has changed from a 
communication medium to a social arena:
– People “live” on the web
– There are millions of (intersecting) 

communities driven by common interests 
and the availability of enabling tools

– These communities have shared knowledge, 
documents, or even language, and 
acceptable manners
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Communal activities
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Typical web community 
participation

• 1-10% content creators (creating, 
sharing)
– For blogs often just one main author

• 10-20% content synthesizers (tagging, 
reviewing, rating, etc)

• 100% of content consumers 
(consuming)
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Fatwallet.com

(All examples edited for clarity)
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Language

Staples: Shredder, Sony Microvault, Brother Fax, 
etc., earn >$20 AR/AC B&M only

• AR = After rebate
• AC = After coupon
• B&M = Brick & mortar “deal” can not be done 

online

http://www.fatwallet.com/t/18/598289/
http://www.fatwallet.com/t/18/598289/
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candlepowerforums.com
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Flickr: Social creation of image 
metadata
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Yahoo! Answers
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Social search

• The web now supports specialized sharing on a 
mass scale 
– Millions of communities driven by common 

interests and the availability of enabling tools
• “Social search” = satisfy people information needs 

by combining 
1. What people know -- “the wisdom of the crowds”
2. The power of “human computing”

• People are much better than computers at pattern 
recognition, norms knowledge, etc. 

3. Increasingly sophisticated Web technology and 
user experience design to facilitate 1 and 2
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Technical challenges of “social 
search”

• Enable & leverage the “human computers” that power social 
search
– Support metadata/user-generated content in the form of 

tagging, sharing, connections, reviews,  etc
• Flickr, Delicious, Blogs, Groups, Explicit Social Networks, etc

– Social engineering/tools to stimulate HC: ESP game, MySpace,  
Human Experts, etc

– Technical & UI aspects: how do we incorporate people’s 
opinion in search results? How do we “understand” a 
community? 

• Recommender systems, reputation, networks, faq extraction, etc.
– Business & economics model, incentives, etc
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Can the classic model help our 
understanding?

Corpus

TASK

Info Need

Query

Verbal 
form

Results

SEARCH
ENGINE

Query
Refinement 

Information 
Supply

Social search: 
Ask the world
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Last words

• Web mediated information interactions takes now 
many forms
– Information retrieval
– Information supply
– Social search

and is powered by many scientific disciplines:
– IR, Machine learning, Statistics & data mining, 

Computer Science, UED, Advertising, Micro-
economics, Auction theory, Mechanism design, 
Sociology, etc, etc.

• There are lots of new & exciting problems waiting 
for YOU to solve them!
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For questions: 
broder@yahoo-inc.com
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