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From information retrieval to

Information supply

A brief history of Web search

mE&  "T(T))*+ , - /
E ()" +0 1 / 23" 4
(  5#4 !
m"))"(6 6 0 7
7
m"))8+9 HHR( D + O 7

=53 4 |




0 (1, = 6 !
O
N / (
m> ?20 ( -

> A B .0 C

INSTITUT

=53 1 |

IR basics
O .0;
=9 /
)
[ |
@ E F
; F( !

m The context is ignored
m The users are ignored
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User needs
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Search engines generations
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help the user!
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Third generation search engines
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Information Supply

m From information retrieval to information supply:
Move from syntactic matching to semantic matching
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Examples
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Web advertising
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Introduction

m The Internet advertising spending is estimated over 17
billion dollars in 2006 ($150B total).

m 97% of search revenue
( E
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m Why does it work
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Computational advertising

m New scientific sub-discipline, at the intersection of
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m Three main types of textual Web advertising:

Sponsored search /
E

Content match / $

Display advertising

m Ads are information!
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A sponsored search ad

Recherche avancée
Rechercher | o oioce:

ophones ) Pages - France

Google : nd.reibrod'érnewyo-r-k b
e o Personnalisés en fonction de votre Histarique \

Web Résultats 1 - 10 sur un total d'emviron 30 500 pour andrei broder new york |

Andrei Broder Joins Yahoo - Search Marketing News Blog - Search ... - [ Traduire catte page Liens commerciaux
18 Nov 2005 ... Andrei Broder, former vice president of research at AltaVista and ... SES
New York - Mar 23-27 - « First Seven Minutes of "Narnia” Coming ...
blog.searchenginewatch.com/051118-122544 - 35k - En cache - Pages similaires

Broderie new york

Des milliers de modéles 2 prix
malins : c'est 4 vous de choisir !
Yahoo! Search Blog » Blog Archive » "Search without a box”" - A ... - [ Traduire cette page | www_shopzilla filMede_Hommes
“Search without a box” - A chat with Andrei Broder (Part 1) ... | was in New York, but | am
very glad to be back in California. | was working in Hawthorne, ...

ysearchblog.com/?p=257 - 28k - En cache - Pages similaires

Mirror, mirror on the Web - [ Traduire cette page |

Elsevier Morth-Holland, Inc. New York, NY, USA_ Bibliometrics ... Andrei Broder , Marcus
Fontura . Vanja Josifovski . Ravi Kumar , Rajeev Motwani | Shubha ...
portal.acm.org/citation.cfm?id=313114 - Pages similaires

de K Bharat - 1939 - Cité 93 fois - Autres aricles - Les 7 versions
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Another example

Google « (o] gtz

Rechercher dans - @ Web 0 Pages francophones ' Pages - France

Résultats 1- 10 sur un total d'environ 211 600 000 pour theory

Web
Theory Lien commercial Liens commerciaux
LeBazarParisien.com/Theory  Mouvelle Collection Printemps Eté Toute la Made en Exclusivité !
Theory france

Theoi [ Ttaduire cette page | VEtements mode et design ici.

ry - ; cette page > ,
IN THEORY. EVERYTHING IS POSSIBLE. Theory is a company. a concept. an aesthetic, a Eﬁﬂr:jf:fr”ﬁ‘:g‘a"tes asaisie
style and a product. Theory is a phenomenon that spun out of great ... ) Y
www.theory.com/ - Bk - En cache - Pages similaires Theory
Theory - Wikipedia, the free encyclopedia - [ Traduire cette page | E;;D“;i’igf:;f:”rfﬁi".i';t 5 70%
16 Mar 2009 ... For a more detailed account of theories as expressed in formal language as o dress-for—\ei;a = Lusg

they are studied in mathematical logic see Theory (mathematical ...
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A content match ad (2)

~widey Entertainment

msa™t- e B e e
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15 Dt 3 r‘_-_
1 1.5, Bach

Sponsorcd Sites

Amazon.com has a huge sel=ction of merchandis=,; incl
| videos and OWD<= at great savings, Frese Super Saver SH

Find 1. 5 Bach® Froom 55 00 at Buy.conn
| Buy nowvw St Buy.com . with ovaer L millicn products to ch
B ) customiers, you can buy with confidence at Buy .comm, (e

IF Ik Malkes Music, It's on eBay
{7 ou ean find 1. 5 Bach music and collzctibles right hers
T day, yvod'll find the artists you're looking for on =sBay.
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Contextual Advertising Basic

m Four interactive entities:

publisher / /
3

advertiser 3

ad network /
(/ 3

End-users
/ 3
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Overview of Ad display

match Web
Page
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(Publisher) |

2 register
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(Adviser) (End-User)
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Behind the curtains (sponsored search)

m Manual or automated review process to ensure
that advertiser content is in fact relevant to the
target keyword

m Matching advertiser content to user queries as
they are received

m Displaying advertiser content in some rank order

m Gathering data, mesuring clicks, charging
advertisers based on consumer clicks, etc.
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Different revenue flavors

Revenue models
m CPM: Cost Per iMpression

m CPC: Cost Per Click
m CPV: Cost Per Visitor

m CPA: Cost Per Activity
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Revenue models

m Example: suppose we show an ad N times on the
same spot Depends on the
m Under CPM: Revenue = N * CPM auction mechanism

m Under CPC: Revenue =N *CTR * CPC/

3

Click-through rate

(probability of a click
given an impression)
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Revenue models

m Example: suppose we show an ad N times on the
same spot

m Under CPM: Revenue = N * CPM
m Under CPC: Revenue =N *CTR * CPC
m Under CPA: Revenue =N * CTR * Conv. Rate * CPA

\

Conversion rate:

(probability of a user conversion
on the advertiser’s landing page
given a a click)
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Revenue models

Revenue dependence:
m CPM: website traffic
m CPC: + ad relevance
m CPA: + landing page quality

m From 1st to 3rd: more relevant for advertisers,
bigger prices and bids!
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Web advertising history

TELECOM
EEET

How it all started

m In 1998, GoTo, later Overture Systems

6 E 7 2H#5
m BeFirst followed in 1999
m Google adopted the model
¥ - 2##2!
m MSN extended the model to behavioral targeting
m HotWired introduced banner advertising in 1994

m The search engine OpenText offered preferred
listings, in 1996.
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How it all started (2)

m First, CPM based (a.k.a. cost per mille)
m In 1996, Yahoo agreeed to charge Procter&Gamble by CPC
m By 1997, DoubleClick was offering CPA pricing

m In 2003, Overture, Google and FindWhat introduced
automated tools for measuring CPA

m Auction models: in 1997, FlyCast and Narrowline

m Google’s (2002) generalized second-price auction (GSP) in
AdWords

m Pay the bid of the next highest bidder
m Later adopted by Yahoo!/Overture and others
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Advertising settings and problems

INSTITUT

5.4 L |




Core issues

mWhat do you show to a user?

mHow does the user interact with the ad system?
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Display ads

m Just pick ads
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Display ads

m Traditional advertising model:
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Display ads

m Fundamental problem: guarantee impressions to
advertisers

$ 7/
$
$ 7/ / /

: <
m Forecast accuracy is critical!
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Content match and sponsored search ads

Content match

m Pick adds by matching them to content
m The user intent is unclear

m Webpage can be big and noisy

Sponsored search

m Given a search query

m Pick adds by matching them to the query

m User declares her intention

m Query is short and less noisy than Content Match
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The main issues

m Given a « query »
$- / -
; C ;

m What affects the total revenue
E
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Ad relevance computation

m IR based
$ : <
$ ; E / ! E
, 4 / /-
J ;
m Machine learning from clicks
= N, -0 (E ( !
(O K
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Collaborative filtering connection

m CTR feedback for each (query, ad) pair

/
<

m data is sparse, in order to get the best match, we
need to find similar ads, pages, and users.
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Ad relavance by online learning

m Online learning
/ (

/ A B A, B

m Solution: combine exploitation with exploration

- -/
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Online content matching

m Web advertising for two types of Web page:
Static page (Offline).

Dynamic page (Online).
while it is being served to the end-user}

(
3
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Online content matching

m When a user views a page, the ad selection engine has
only a couple hundred milliseconds to provide the ads.

m Offline approach: works well for static content pages
that are displayed repeatedly.

m Ads need to be matched to the page while it is being
served to the end-user, with extremely limited time for
content analysis.

TELECOM
_ Athens Week’ MarCh 2009 _
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The economics of Web advertising
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Auctions

m Generalized First-Price Auctions 1997 auction
revolution by Overture (then GoTo)

m Pay per-click for a particular keyword
m Links arranged in descending order of bids
m Pay your bid

Problem: GFP is unstable because bids can be adjusted
dynamically
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Example on GFP
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Generalized second-price auctions

m A bidder in position 1 will never want to pay
more than one bid increment above the bid of
the advertiser in position (i + 1),

m Adopt this principle
O -
E Q!
P#3#" 13

Conclusion
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Many active research areas & open problems

m query understanding

W content matching

m sentiment analysis

m online modeling

B massive optimization

m text summarization

m named entity extraction

B computer-human interaction
m economics of ads
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