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The pre-history of web search …

• Information retrieval as a modern scientific 
discipline has been around for 50-60 years

• 1945: Vannevar Bush's "As We May Think" 
http://www.theatlantic.com/doc/194507/bush

• 1960+: Gerald Salton 
• 1978: First ACM SIGIR conference 
• 1992: First TREC conference 
• See http://www.gslis.org/index.php/Information_Retrieval



3© Yahoo! Research 2006

The short history of web search –
consumer side

• June 11, 1994 – Brian Pinkerton announces 
WebCrawler (crawled 4000 servers, 200K (?) 
pages)

• Dec 15, 1995 – Digital announces AltaVista 
(crawled at 2.5 M pages/day, had 30 M 
pages(?), claimed to be 100 times faster/bigger 
than competitors)

• 1998 – Google
• Apr 29, 2004 – Google IPO-mania envelops the 

world
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Without search engines the web 
would not be possible

1. No incentive in creating content unless it can be easily found –
other finding methods failed (taxonomies, bookmarks, etc)

2. The web is 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]

3. Search engines make aggregation of interest possible: 
– Create incentives for very specialized niche players 

• Economical – specialized stores, providers, etc 
• Social – narrow interests, specialized communities, etc 

4. The acceptance of search interaction makes “unlimited 
selection” stores possible:
– Amazon, Netflix, etc
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Web has grown to a mass 
medium (Pew Foundation studies)

• December 2002: “There is … abundant evidence that the Internet is now the primary 
means by which many people get key information.”

– http://www.pewinternet.org/reports/toc.asp?Report=80

• December 2003: “Online activity has consistently grown”
– Total Internet adult users = 126  M (63% of adult population)
– Are online on any given day = 66 M
– Have used Internet to search = 85%
– http://www.pewinternet.org/pdfs/PIP_Online_Pursuits_Final.PDF

• August 2004: “Getting information is the most highly valued and most popular type of 
everyday activity done online.”

– 92% of Internet users say the Internet is a good place to go for getting everyday 
information

– http://www.pewinternet.org/pdfs/PIP_Internet_and_Daily_Life.pdf

• January 2005: “The Web has become the “new normal” in the American 
way of life; those who don’t go online constitute an ever-shrinking 
minority.”

– Online on any given day = 77 M
– http://www.pewinternet.org/pdfs/Internet_Status_2005.pdf
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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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Classic IR Goal

•Classic relevance
– For each query Q and stored document D in a given 

corpus assume there exists relevance Score(Q, D)
• Score is average over users U and contexts C

– Optimize Score(Q, D) as opposed to Score(Q, D, U, C)
– That is, usually: 

• Context ignored
• Individuals ignored
• Corpus predetermined

Bad assumptions
in the web context
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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”

Low hemoglobin

Iberia Airlines

Barcelona weather
Mars surface images

Nokia mp3

Car rental Spain
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The evolution of commercial web 
search engines

• First generation -- use only “on page”, text data
– Word frequency,  language

• 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 -- answer “the need behind the query”
-- Focus on user need, rather than on query

– Semantic analysis -- what is this about?
– 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!

1994-1997 AV, 
Excite, Lycos, etc

From 1998. Made 
popular by Google 
but everyone now

Still evolving
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• Corpus:The publicly accessible Web
• Goal: Retrieve high quality results  that are relevant to user’s 

need

• Need
– Informational
– Navigational 
– Transactional 

• Results
– Static pages = text, mp3, images, video, ...
– Dynamic pages = generated on request:  mostly data base 

access, “the invisible web”, proprietary content, etc

Search on the Web

Low hemoglobin
Iberia Airlines
Barcelona weather

Mars surface images
Nokia mp3

3rd gen. SEFirst gen. SE2nd gen. SE
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Third generation search

12© Yahoo! Research 2006

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



13

Third generation search 
examples
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Yahoo!: britney spears
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Ask Jeeves: las vegas
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Yahoo!: salvador hotels
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Yahoo shortcuts

• Various types of queries that are 
“understood”
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Google
andrei broder new york
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Answering  “the need behind the query”
Context determination

• Context determination 
– spatial (user location/target location)
– query stream (previous queries)
– personal (user profile) 
– explicit (user choice of a vertical search, ) 
– implicit (use Google from France, use google.fr)

• Context use
– Result restriction

• Kill inappropriate results
– Ranking modulation

• Use a “rough” generic ranking, but personalize later
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The spatial context -- geo-
search

•Geo-parsing = the process of identifying 
geographic context
–Pages (infer from phone nos, zip, etc).  About 

10% can be parsed.
–Queries (use dictionary of place names) 
–Users

• Explicit (tell me your location, registration, from ISP)
• From IP data

–Mobile phones 
• In its infancy, many issues (display size, privacy, etc)
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Google: dentists bronx
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Yahoo!: dentists 10471
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Third generation search: 
the triple win

• Answering “the need behind the query”
rather than simply returning query 
matches yields
– A win for users (better results)
– A win for content providers (focus)
– A win for search engines 

(“monetization of infomediary role”)
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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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Historical information supply 
sources
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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 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 BCN 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
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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)

0
20
40
60
80

100
120
140
160

2004 2005



39© Yahoo! Research 2006

Search advertising spending
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Search as mass medium 
(97% of revenue of web search)

• Sell advertising/audience reach
• As opposed to classic media can measure

– Clickthrough rate (CTR)
– Conversion rate (from browsers to buyers)

• Concepts
– CPM = cost per mille (thousand) impressions
– CPC = cost per click
– CPT/CPA = cost per transaction/cost per 

action a.k.a. referral fees or affiliate fees
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A sponsored search ad
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A content match ad

Content
match

ad
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Content match example (II)
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Contextual ads = meeting of 
Publishers, Advertisers, Users

Advertisers

Users

Publishers
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Quality of matching
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Quality of matching
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Ads as information supply

• “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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Ads as Information supply

Information supply engine (ISE)

User profile
& context

Activity context:

Browsing a 
certain content

Avail info supply:

Ads inventory

Matching
Ads

User action:
•Click-thru
•Action

Feedback
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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 

50

broder@yahoo-inc.org



51
Interested? Email your resume to: thinkbig@yahoo-inc.com
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