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(57) ABSTRACT 

A system is described for building a data structure represent 
ing a network of advertisers and users. The system may 
include a memory and a processor. The memory may be 
operatively connected to the processor and may store a his 
torical dataset comprising of a plurality of query items and 
advertisement items, a plurality of query-advertisement link 
items, a Weight, a data structure and a condition. The proces 
sor may identify the historical dataset, and link the query 
items to the advertisement items to generate query-advertise 
ment link items. The processor may determine the Weight of 
each query-advertisement link item and may store the query 
advertisement link items and the Weight in the data structure 
if the query-advertisement link item satis?es the condition. 
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SYSTEM FOR BUILDING A DATA 
STRUCTURE REPRESENTING A NETWORK 

OF USERS AND ADVERTISERS 

COPYRIGHT NOTICE 

[0001] A portion of the disclosure of this patent document 
contains material that is subject to copyright protection. The 
copyright oWner has no objection to the facsimile reproduc 
tion by anyone of the patent document or the patent disclo 
sure, as it appears in the Patent and Trademark Of?ce patent 
?les or records, but otherWise reserves all copyright rights 
Whatsoever. 

TECHNICAL FIELD 

[0002] The present description relates generally to a system 
and method, generally referred to as a system, for building a 
data structure representing a netWork of advertisers and users, 
enabling the application of collaborative ?ltering and leam 
ing techniques to optimiZe the allocation of online advertise 
ments. 

BACKGROUND 

[0003] Online advertising may be an important source of 
revenue for enterprises engaged in electronic commerce. The 
advent of search engines may have resulted in an increase in 
the use of sponsored search, or paid search, by advertisers. 
Sponsored search may be an arrangement Where companies 
and/or individuals pay a service provider for placement of 
their advertisement listing. The advertisement listing may be 
placed in a search result set generated by the service provid 
er’s search engine or may be placed on a page of a partner of 
the service provider, e.g., a blog. An advertiser may place bids 
for one or more keywords Within a search term bidding mar 
ketplace that may Work in conjunction With one or more 
search engines. An advertiser may bid on keyWords that may 
indicate an interest in the products, services, information, etc. 
being advertised in the advertisement. The amount an adver 
tiser may bid on the keywords may indicate the cost the 
advertiser may be Willing to pay for placement of the adver 
tisement. 
[0004] A user may submit a query comprising one or more 
keyWords to a search engine and the search engine may pro 
duce a result set comprising one or more listings that may fall 
Within the scope of the query, including sponsored search 
listings. The search engine may use the keyWords, as Well as 
other features such as user and advertiser information, to 
select sponsored search listings for inclusion in the result set. 
The user may generate a lead for an advertiser When the user 
selects the sponsored listing of the advertiser, such as by 
clicking on the advertisement. 
[0005] Search engines may strive to maintain an increasing 
supply of users to deliver valuable leads to advertisers and 
advertisers, in turn, may demand a groWing supply of leads 
from search engines. This may result in groWth of search 
engine usage and online advertising budgets. Search engines 
retain and increase their supply of users by providing relevant 
Web search results and advertising. Advertisers may increase 
their demand of leads as lead quality and targeting improve. A 
marketplace therefore may exist that includes a given key 
Word, the set of one or more users Who may provide search 
queries comprising the keyWord over a given period of time 
(“lead supply”) and the advertisers Who may compete for 
leads (or clicks) for the given keyWord. Search engines or 
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other advertisement providers may use the above-described 
term bidding marketplace, Which is a form of an auction, to 
allocate leads to advertisers. 
[0006] In a “dense” marketplace, advertiser demand may 
exceed the supply of leads. The auction may be designed such 
that advertisers Who are most relevant to the keyWord, and/ or 
value the lead the most, may place the highest bid on the 
keyWord. In “shalloW” or “sparse” marketplaces, advertiser 
demand may not exceed the supply of leads. A shalloW mar 
ketplace may have limited leads because the marketplace may 
be characterized by multiple keyWord phrases, as Well as 
keyWords that may be obscure and/ or may have a very narroW 
context or intent. Since there may be only a small number of 
advertisers bidding for these keyWords, the average cost per 
click for a given lead may be generally loW. Advertisers may 
bombard search engines With loW bids for a large number of 
such keyWords to capture opportunities in shalloW market 
places. The imbalances of supply and demand may lead to 
inadequate overall relevance to users and a lack of competi 
tion among advertisers, ultimately resulting in a decrease in 
revenue to the service provider. 
[0007] Furthermore the term-bidding marketplace may 
require advertisers to predict keyWords or queries that may be 
searched for by users. If a user searches for a keyWord or 
query Which has not been bid on by any advertisers, the search 
engine may not display any advertisements to the user. If a 
search results page is displayed to a user With no advertise 
ments, there may be little likelihood of leads for the advertis 
ers and revenue for the search engine provider. 

SUMMARY 

[0008] A system for building a data structure representing a 
netWork of advertisers and users may include a memory and 
a processor. The memory may be operatively connected to the 
processor and may store a historical dataset comprising of a 
plurality of query items and advertisement items, a plurality 
of query-advertisement link items, a Weight, a data structure 
and a condition. The processor may identify the historical 
dataset, link the query items to the advertisement items to 
generate query-advertisement link items. The processor may 
determine the Weight of each query-advertisement link item 
and may store the query-advertisement link item and the 
Weight in the data structure if the query-advertisement link 
item satis?es the condition. 
[0009] A method for building a data structure representing 
a netWork of users and advertisers may identify a historical 
dataset containing a plurality of query items and advertise 
ment items. The query items may be linked to the advertise 
ment items to generate a plurality of query-advertisement link 
items. A Weight may be determined for each query-advertise 
ment link item and both the Weight and the query-advertise 
ment link item may be stored in a data structure if a condition 
is met. 

[0010] A method of constructing a bipartite graph out of 
click log data may identify a set of queries in the click log 
data. A set of query and ad nodes in a bipartite graph may be 
created from ads and queries identi?ed in the click log data. A 
set of clicks may be identi?ed in the click log data linking the 
queries and ads. An edge may be built in the bipartite graph, 
connecting a query and an ad, if click data exists linking the 
query and ad. The query nodes, ad nodes and edges may be 
stored in a data structure. 

[0011] Other systems, methods, features and advantages 
Will be, or Will become, apparent to one With skill in the art 
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upon examination of the following ?gures and detailed 
description. It is intended that all such additional systems, 
methods, features and advantages be included within this 
description, be within the scope of the embodiments, and be 
protected by the following claims and be de?ned by the 
following claims. Further aspects and advantages are dis 
cussed below in conjunction with the description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The system and/or methodmay be better understood 
with reference to the following drawings and description. 
Non-limiting and non-exhaustive descriptions are described 
with reference to the following drawings. The components in 
the ?gures are not necessarily to scale, emphasis instead 
being placed upon illustrating principles. In the ?gures, like 
referenced numerals may refer to like parts throughout the 
different ?gures unless otherwise speci?ed. 
[0013] FIG. 1 is a block diagram ofa system for building a 
data structure representing a network of advertisers and users. 
[0014] FIG. 2 is block diagram of a simpli?ed view of a 
network environment implementing the system of FIG. 1 or 
other systems for building a data structure representing a 
network of advertisers and users. 
[0015] FIG. 3 is a block diagram illustrating a system for 
building a data structure representing a network of advertisers 
and users. 

[0016] FIG. 4 is a graph illustrating an example of a net 
work of advertisers and users built by the system of FIG. 3 or 
other systems for generating a network of advertisers and 
users. 

[0017] FIG. 5 is a ?owchart illustrating the operations of 
the system of FIG. 3, or other systems for building a data 
structure representing a network of advertisers and users. 
[0018] FIG. 6 is a ?owchart illustrating the operations of 
identifying the raw context data for a query/advertisement 
pairing in the system of FIG. 3, or other systems for building 
a data structure representing a network of advertisers and 
users. 

[0019] FIG. 7 is a ?owchart illustrating the operations of 
building a link between a query and an advertisement in the 
system of FIG. 3 or other systems for building a data structure 
representing a network of advertisers and users. 
[0020] FIG. 8 is a ?owchart illustrating the use of a network 
of advertisers and users, built by the system of FIG. 3 or other 
systems for building a data structure representing a network 
of advertisers and users, to suggest queries related to a query. 
[0021] FIG. 9 is a ?owchart illustrating the use of a data 
structure representing a network of advertisers and users, 
built by the system of FIG. 3 or other systems for building 
networks of advertisers and users, to determine ad listings 
relevant to a query. 

[0022] FIG. 10 is a ?owchart illustrating the use of a data 
structure representing a network of advertisers and users, 
built by the system of FIG. 3 or other systems for building 
networks of advertisers and users, to determine the value of a 
suggested query. 
[0023] FIG. 11 is a ?owchart illustrating the use of a data 
structure representing a network of advertisers and users, 
built by the system of FIG. 3 or other systems for building 
networks of advertisers and users, to determine the value of a 
matching system and a suggested query. 
[0024] FIG. 12 is a ?owchart illustrating the use of a data 
structure representing a network of advertisers and users, 
built by the system of FIG. 3 or other systems for building 
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networks of advertisers and users, to integrate valuable query 
suggestions with experimental query suggestions. 
[0025] FIG. 13 is an illustration of an exemplary page dis 
playing advertisements. 
[0026] FIG. 14 is a screenshot of a search results page 
displaying advertisements. 
[0027] FIG. 15 is an illustration a general computer system 
that may be used in the system of FIG. 3 or other systems for 
building data structures representing a network of advertisers 
and users. 

DETAILED DESCRIPTION 

[0028] A system and method, generally referred to as a 
system, relate to building a data structure representing a net 
work of advertisers and users, and more particularly, but not 
exclusively, to building a data structure representing a net 
work which may provide a platform for combining dense and 
shallow search term marketplaces to aggregate supply and 
demand, increasing overall relevance to users and competi 
tion among advertisers. Combining the marketplaces may 
increase the aggregate value of sponsored search to a service 
provider due to a higher supply of users, advertiser demand, 
and price per lead. The principles described herein may be 
embodied in many different forms. 
[0029] The system may build a data structure representing 
a network of users and advertisers based on advertiser intent 
described by target queries, valuation and spend, as well as 
historical user behavior described by queries, user pro?les 
and other context. A query may refer to a set of terms searched 
for by a user or a set of terms related to the content of a page, 
such as a web page displayed to a user. The network may be 
independent of the language and other regional characteris 
tics of the underlying data, enabling a plurality of networks to 
be combined across markets de?ned by language and other 
regional characteristics. 
[0030] The network may be used to identify advertisements 
to be served by a search engine, such as supplemental adver 
tisements related to the user’s search query. The network may 
be used to estimate the relative quality of advertisements and 
evolve a quality benchmark, such as a quality benchmark 
based on advertisement performance and/or user feedback. 
The additional advertisements may increase the depth and 
competitiveness of shallow keywords by eliciting/inducing 
more overall user attention. 

[0031] The network may further be used to generate key 
word suggestions to be queried at advertisement serving time, 
and/or to be presented to advertisers during campaign man 
agement. The network may be used to evaluate the quality 
(relevance, value) of keywords suggested through the use of 
the network, and keywords suggested through other matching 
techniques, in the ?rst and higher orders. The network may be 
used to utiliZe high quality keyword suggestions and further 
to explore unknown or low value suggestions scheduled by 
some measure based on a relevance model. The keyword 
suggestions may increase the depth and competitiveness of 
shallow keywords by eliciting/inducing more overall user 
attention. 
[0032] The network may be utiliZed in several ways to 
suggest keywords and identify advertisements. The network 
may be used capture the semantic knowledge gap between 
raw user queries (often syntactically different) and underly 
ing implicit user intent in an automated, non-intrusive, 
implicit way. The captured semantic knowledge gap may be 
utiliZed to suggest keywords and/or identify advertisements. 
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[0033] The network may be analyzed to identify both sig 
ni?cantly unrelated and signi?cantly related sub-netWorks 
based on some af?nity measure, such as keyword semantic 
a?inities, advertiser online spent, and past historical perfor 
mance based on user clicks and/or revenue generated. The 
sub-netWork relationships may be utiliZed to suggest key 
Words and/or identify advertisements. 
[0034] The netWork may be extendable to account for neW 
emerging forms of advertisement performance feedback, 
such as clicks, various forms of conversions, and/or any other 
metric for measuring advertisement performance. Single or 
multiple forms of advertisement feedback may be translated 
into semantic knoWledge. The semantic knoWledge may be 
utiliZed to suggest keyWords and/or identify advertisements. 
[0035] The netWork may be adaptable to account for tem 
poral increments given increasing advertiser participation, 
changes in advertiser intent, valuation and online spend, 
changes in user behavior, demographics and mix, changes in 
aggregate user intent, search usage, and mix. The adapted 
netWork may be capable of capturing temporal shifts in user 
intent, advertiser intent and/or other context and a corre 
sponding shift in the underlying semantic knoWledge. The 
shift in semantic knoWledge may be utiliZed to suggest key 
Words and/or identify advertisements, such as by implicitly 
capturing language seasonal patterns, and language usage 
patterns. 
[0036] FIG. 1 provides a general overvieW of a system 100 
for building a data structure representing a netWork of adver 
tisers and users. Not all of the depicted components may be 
required, hoWever, and some implementations may include 
additional components. Variations in the arrangement and 
type of the components may be made Without departing from 
the spirit or scope of the claims as set forth herein. Additional, 
different or feWer components may be provided. 
[0037] The system 100 may include one or more revenue 
generators 110A-N, such as advertisers, a service provider 
130, such as a search engine marketing service provider, and 
one or more users 120A-N, such as Web surfers or consumers. 

The service provider 130 may implement an advertising cam 
paign management system incorporating an auction based 
and/ or non-auction based advertisement serving system. The 
revenue generators 110A-N may pay the service provider 130 
to serve, or display, advertisements of their goods or services, 
such as on-line advertisements, on a netWork, such as the 
Internet. The advertisements may include sponsored listings, 
banners ads, popup advertisements, or generally any Way of 
attracting the users 120A-N to the Web site of the revenue 
generators 110A-N. 
[0038] The amount the revenue generators 110A-N may 
pay the service provider 130 may be based on one or more 
factors. These factors may include impressions, click 
throughs, conversions, and/ or generally any metric relating to 
the advertisement and/or the behavior of the users 120A-N. 
The impressions may refer to the number of times an adver 
tisement may have been displayed to the users 120A-N. The 
click throughs may refer to the number of times the users 
120A-N may have clicked through an advertisement to a Web 
site of one of the revenue generators 110A-N, such as the 
revenue generatorA 110A. The conversions may refer to the 
number of times a desired action Was taken by the users 
120A-N after clicking though to a Web site of the revenue 
generatorA 110A. The desired actions may include submit 
ting a sales lead, making a purchase, vieWing a key page of the 
site, doWnloading a Whitepaper, and/ or any other measurable 
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action. If the desired action is making a purchase, then the 
revenue generatorA 110A may pay the service provider 130 
a percentage of the purchase. 
[0039] The users 120A-N may be consumers of goods or 
services Who may be searching for a business, such as the 
business of one of the revenue generators 110A-N. Altema 
tively or in addition the users 120A-N may be machines or 
other servers, such as the third party server 250. The users 
120A-N may supply information describing themselves to 
the service provider 130, such as the location, gender, or age 
of the users 120A-N, or generally any information that may 
be required for the users 120A-N to utiliZe the services pro 
vided by the service provider 130. 
[0040] In the system 100, the revenue generators 110A-N 
may interact With the service provider 130, such as via a Web 
application. The revenue generators 110A-N may send infor 
mation, such as billing, Website and advertisement informa 
tion, to the service provider 130 via the Web application. The 
Web application may include a Web broWser or other applica 
tion such as any application capable of displaying Web con 
tent. The application may be implemented With a processor 
such as a personal computer, personal digital assistant, 
mobile phone, or any other machine capable of implementing 
a Web application. 
[0041] The users 120A-N may also interact individually 
With the service provider 130, such as via a Web application. 
The users 120A-N may interact With the service provider 130 
via a Web based application or a standalone application. The 
service provider 130 may communicate data to the revenue 
generators 110A-N and the users 120A-N over a netWork. 
The folloWing examples may refer to a revenue generator A 
110A as an online advertiser; hoWever the system 100 may 
apply to any revenue generators 110A-N Who may bene?t 
from a netWork of advertisers and users, such as a service 
provider partner. 
[0042] One example of a service provider partner may be a 
content publisher. Content publishers may be service pro 
vider partners Who may display content, such as neWs articles, 
videos, or any other type of content to the users 120A-N. 
Along With the content, content publishers may display 
advertisements of the advertisers to the users 120A-N. The 
service provider 130 may supply the advertisements to the 
content publishers. The advertisements may relate to the con 
tent displayed on the page, or the advertisements may relate to 
the characteristics, demographics and/or login-pro?les of the 
users 120A-N. When the users 120A-N interact With an 

advertisement of one of the advertisers, the advertisers may 
pay the service provider 130. The service provider 130 may in 
turn pay the content publisher. Thus the revenue generators 
110A-N may include one or more content publishers, adver 
tisers, and/or other service provider partners. 
[0043] In operation, one of the revenue generators 110A-N, 
such as revenue generatorA 110A, may provide information 
to the service provider 13 0. This information may relate to the 
transaction taking place betWeen the revenue generator A 
110A and the service provider 130, or may relate to an 
account the revenue A 110A generator maintains With the 
service provider 130. In the case of a revenue generator A 
110A Who is an online advertiser, the revenue generator A 
110A may provide initial information necessary to open an 
account With the service provider 130. The revenue genera 
tors 110A-N may implement one or more advertising tactics 
With the service provider 130 to target advertisements to the 
users 120A-N and/or the revenue generators 110A-N may 
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authorize the service provider 130 to use any advertising 
tactic, or method, to display their advertisements to the users 
120A-N. 

[0044] One example of an advertising tactic may be spon 
sored search, such as targeting advertisements to search terms 
or keyWords. Sponsored search may operate Within the con 
text of an auction-based system or marketplace that may be 
used by the revenue generators 110A-N to bid for search 
terms or queries. When the terms are used in a search, the ad 
listings or links of a revenue generator, such as the revenue 

generator A 1110A, may be displayed among the search 
results. Revenue generators 110A-N may furtherbid forposi 
tion or prominence of their listings in the search results. With 
regard to auction-based sponsored search, the revenue gen 
eratorA 110A may provide a uniform resource locator (URL) 
for the Webpage to Which the ad may take the users 120A-N 
to if clicked on. The revenue generator A 110A may also 
provide the text or creative of the advertisement that may be 
displayed in connection With the URL. A revenue generatorA 
110A may identify one or more terms that may be associated 
With the advertisement. 

[0045] Another example of an advertising tactic may be 
content matching. Content match advertisements may be 
used by the revenue generatorA 1110A to complement, or as 
alternative to, the sponsored search tactic. Ads stored accord 
ing to the content match tactic may be displayed alongside 
relevant articles, product revieWs, etc, presented to the users 
120A-N by the service provider 130 or a service provider 
partner, such as a content publisher. The system 100 may 
implement a content matching system. The content matching 
system may process the Words on a given page to determine a 
set of terms. The set of terms may be the most commonly 
occurring Words, or may be determined by some other factor. 
The set of terms may then be used to determine Which of the 
content match advertisements to display. The content match 
ing system may use the set of terms to select advertisements, 
such as by selecting the advertisements Which contain the 
most number of Words matching the set of terms. The set of 
terms may be referred to as a query or a content match query. 

[0046] Content match advertisements may be displayed on 
any Web page containing content relevant to the advertise 
ment. For the content match tactic, the revenue generator A 
110A may provide one or more URLs identifying the address 
of a Webpage a given ad may take the users 120A-N to if 
clicked on. The revenue generatorA 110A may also provide 
the text, image, video or other type of multimedia comprising 
the creative portion of the advertisement that may be dis 
played next to the URL. 

[0047] Another example of an advertising tactic may be a 
banner advertisement or popup advertisement. The banner ad 
and/ or popup ad tactic may be used by the revenue generators 
110A-N to complement, or as alternative to, the sponsored 
search tactic and the content match tactic. In contrast to the 
sponsored search tactic and content match tactic, Which may 
be based on a pay-per-click payment scheme, a revenue gen 
erator 110A-N may pay for every display of a banner ad 
and/ or popup ad, referred to as an impression. Alternatively, if 
the banner ad and/or popup ad displays a phone number, a 
revenue generator, such as the revenue generatorA 110A may 
only be billed if a user, such as the user A 120A, calls the 
phone number associated With the advertisement (“pay-per 
call”). Thus, for the banner ad and/or popup ad tactic, the 
revenue generator A 110A may provider a URL to the 
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Webpage Where the ad may take the userA 120A if clicked on, 
as Well as the creative or the given banner ad and/ or popup ad. 
[0048] A revenue generatorA 110A Who is an online adver 
tiser may maintain several accounts With the service provider 
130. For each account the revenue generator A 110A may 
maintain several advertising campaigns, such as an MP3 
player campaign, a car campaign, or any other distinguish 
able category of products and/or services. Each campaign 
may include one or more ad groups. The ad groups may 
further distinguish the category of products and/or services 
represented in the advertising campaign, such as by search 
tactic, performance parameter, demographic of user, family 
of products, or almost any other parameter desired by the 
revenue generators 110A-N. 
[0049] For example, if the advertising campaign is for MP3 
Players, there may be an ad group each brand of MP3 players, 
such as APPLE IPOD® or MICROSOFT ZUNE®. AlloWing 
the revenue generators 110A-N to determine their oWn ad 
groups may alloW the service provider 130 to provide more 
useful information to the revenue generators 110A-N. The 
revenue generators 110A-N may thereby display, manage, 
optimiZe, or vieW reports on, advertisement campaign infor 
mation in a manner most relevant to a revenue generator, such 
as the revenue generatorA 110A. 

[0050] The ad groups may include one or more listings. A 
listing may include a title, a description, one or more search 
keyWords, an advertisement, a destination URL, and a bid 
amount. A listing may represent an association betWeen the 
one or more search keyWords identi?ed by the revenue gen 
eratorA 1 1 0A, and an advertisement of the revenue generator 
A 110A. 

[0051] The title may be the name of the product being 
advertised, such as “JEEP WRANGLER®.” The description 
may describe the product being advertised. For example, if 
DAIMLERCHRYSLER® Wished to advertise a DAIMLER 
CHRYSLER JEEP WRANGLER®, the listing may have a 
description of “DAIMLERCHRYSLER JEEP WRAN 
GLER®,” “JEEP WRANGLER®,” or “5 PASSENGER 
JEEP WRANGLER®.” 

[0052] The destination URL may represent the link the 
revenue generator A 110A Wishes a user A 120A to be 
directed to upon clicking on the advertisement of the revenue 
generator A 110A, such as the home page of the revenue 
generatorA 11 0A. The bid amount may represent a maximum 
amount the revenue generator A 110A may be Willing to pay 
each time a userA 120A may click on the advertisement of the 
revenue generatorA 110A or each time the advertisement of 
the revenue generator A 110A may be shoWn to a user A 
120A. 

[0053] The keyWords may represent one or more search 
terms that the revenue generator A 110A may Wish to asso 
ciate their advertisement With. When a userA 120A searches 
for one of the listing’s keyWords, the advertisement of the 
revenue generator A 110A may be displayed on the search 
results page. 
[0054] Alternatively or in addition, the service provider 
130 may implement a query suggestion system. A query 
suggestion system may perform an analysis on the query of 
the userA 120A, or the query determined from, or related to, 
the content of page, such as a Web page displayed to the user 
A 120A, to ?nd additional queries that may relate to the query 
of the userA 120A, or the query determined from the content 
of a page. If additional queries are found, advertisements With 
bids on any of the additional queries may be displayed to the 


































