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(57) ABSTRACT 

A system is disclosed for generating a search result list in 
response to a search request from a searcher using a computer 
network. A ?rst database is maintained that includes a ?rst 
plurality of search listings. A second database is maintained 
that includes documents having general web content. A 
search request is received from the searcher. A ?rst set of 
search listings is identi?ed from the ?rst database having 
documents generating a match with the search request and a 
second set of search listings is identi?ed from the second 
database having documents generating a match with the 
search request. A con?dence score is determined for each 
listing from the ?rst set of search listings wherein the con? 
dence score is determined in accordance with a relevance of 
each listing when compared to the listings of the second set of 
search listings. The identi?ed search listings from the ?rst set 
of search listing are ordered in accordance, at least in part, 
with the con?dence score for each search listing. 
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MATCHING AND RANKING OF SPONSORED 
SEARCH LISTINGS INCORPORATING WEB 

SEARCH TECHNOLOGY AND WEB 
CONTENT 

RELATED APPLICATIONS 

[0001] This application claims the bene?t of the ?ling date 
ofU.S. patent application Ser. No. 11/334,096, ?led Jan. 18, 
2006, and of US. Provisional Application No. 60/645,054, 
?led Jan. 18, 2005, the entire contents of Which are incorpo 
rated by reference herein. 

COPYRIGHT NOTICE 

[0002] A portion of the disclosure of this patent document 
contains material Which is subject to copyright protection. 
The copyright oWner has no objection to the facsimile repro 
duction by anyone of the patent document or the patent dis 
closure, as it appears in the Patent and Trademark O?ice 
patent ?le or records, but otherWise reserves all copyright 
rights Whatsoever. 

BACKGROUND 

[0003] The transfer of information over computer netWorks 
is an important Way by Which institutions, corporations, and 
individuals conduct business. Computer netWorks have 
groWn over the years from independent and isolated entities 
established to serve the needs of a single group into vast 
internets that interconnect disparate physical networks and 
alloW them to function as a coordinated system. Currently, the 
largest computer netWork is the Internet, a WorldWide inter 
connection of computer netWorks that communicate using a 
common protocol. 
[0004] The Internet has transformed into a global market 
place of goods and services, driven in large part by the intro 
duction of the World Wide Web (“the Web”), an information 
system. Computers connected to the Internet may access Web 
pages via a broWser program, Which has a poWerful, simple 
to-learn graphical user interface. In a Web-based search on an 
Internet search engine, a user enters a search term of one or 
more keyWords, Which the search engine then uses to generate 
a listing of Web pages that the user may access via a hyperlink. 
[0005] The search engine functionality of the Internet 
should be focused to facilitate an on-line marketplace that 
offers searchers quick, easy and relevant search results While 
providing Internet netWork information providers With a co st 
effective Way to target consumers. A consumer utiliZing a 
search engine that facilitates this on-line marketplace ?nds 
companies or businesses that offer the products, services, or 
information that the searcher is seeking. In the on-line mar 
ketplace, companies providing products, services, or infor 
mation may bid in an open auction-based ranking environ 
ment for ranks on a search result list generated by an Internet 
search engine. 
[0006] Operators of some auction-based search engines 
may be losing potential revenue, such as by being unable to 
shoW enough sponsored results for certain search terms. In 
addition, irrelevant results and/or loWer effective revenues 
from the results may occur. Some operators may not be able 
to tightly control trade-offs betWeen relevance and coverage 
of the results. LikeWise users ’ needs may not be met for search 
queries of a commercial intent. Irrelevant results may be 
shoWn if sponsored results are shoWn based only on some of 
the users’ query terms. Moreover, advertisers may experience 
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loW traf?c With some auction-based search engines. The 
advertisers may carry a burden of generating bidded terms 
corresponding to their Web pages to try to maximize relevant 
search traf?c to their sites. Missed opportunity to provide 
high quality matches to speci?c queries may occur. LikeWise, 
many users may access the advertiser’s site but not purchase 
anything because the result turned out to be irrelevant. As 
such, advertisers’ may pay for click-throughs from a user that 
had a loW probability of an item being purchased. 

BRIEF SUMMARY 

[0007] A system generates a search result list in response to 
a search request from a searcher using a computer netWork. A 
?rst database may be maintained that includes a ?rst plurality 
of search listings, Wherein each search listing may be associ 
ated With one or more search terms. A second database may be 
maintained that includes documents having general Web con 
tent. A search request is received from the searcher. A ?rst set 
of search listings is identi?ed from the ?rst database having 
documents generating a match With the search request and a 
second set of search listings is identi?ed from the second 
database having documents generating a match With the 
search request. A con?dence score is determined for each 
listing from the ?rst set of search listings Wherein the con? 
dence score is determined in accordance With a relevance of 
each listing When compared to the listings of both sets of 
search listings. The identi?ed search listings from the ?rst set 
of search listing are ordered, at least in part, in accordance 
With the con?dence score for each search listing. 
[0008] Other systems, methods, features and advantages of 
the invention Will be, or Will become, apparent to one With 
skill in the art 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 invention, 
and be protected by the folloWing claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The invention can be better understood With refer 
ence to the folloWing draWings and description. The compo 
nents in the ?gures are not necessarily to scale, emphasis 
instead being placed upon illustrating the principles of the 
invention. Moreover, in the ?gures, like referenced numerals 
designate corresponding parts throughout the different vieWs. 
[0010] FIG. 1 illustrates a system for providing results to 
search queries. 
[0011] FIG. 2 shoWs a system for managing queries and 
database content. 
[0012] FIG. 3 is a block diagram of an exemplary search 
pipeline. 
[0013] FIG. 4 is a block diagram illustrating an architecture 
for presenting a combined set of listings from listings of a 
variety of servers. 
[0014] FIG. 5 illustrates an exemplary screen shot of a Web 
page that may be returned to the user. 
[0015] FIG. 6 is a block diagram illustrating use of the 
system for matching query terms and sponsored listings to 
arbitrary Web pages. 

DETAILED DESCRIPTION OF THE DRAWINGS 
AND THE PRESENTLY PREFERRED 

EMBODIMENTS 

[0016] A system may combine analysis of advertiser spon 
sored listings, advertiser Web site content, World Wide Web 
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content, query intent, and/ or user behavior statistics to deliver 
relevant matches, such as sponsored matches, and associated 
properties of a query and result. As used herein, the term 
relevant includes results that generate revenue for a search 
provider, a depth or broad range of results, and/or results 
relevant to a searcher. The system may analyZe in combina 
tion the results of a search query provided by more than one 
server. A relevance or quality of results from a ?rst search 
query may be determined in accordance With results of a 
separate, different search query. 
[0017] FIG. 1 illustrates a system 100 for providing results 
to search queries. A searcher, such as user 110, submits a 
search query using a Web broWser to access a front-end server 
120, such asYAHOO or OVERTURE. The query may include 
one or more terms. The front end server 120 may send the 
search query to a ?rst backend server 130 such as a sponsored 
listings server or other type of server. The sponsored listings 
server may provide results to the search query that include 
advertisers that pay to be included in the results. The ?rst 
server 130 may access a sponsored listing match engine 140. 
The sponsored listing server 130 may connect With IDP prox 
ies 150 to handle incoming search queries. The IDP proxies 
150 may connect With different search clusters such as spon 
sored listing search clusters 160 and free Web craWl search 
clusters 170. 

[0018] FIG. 2 shoWs a system for managing queries and 
database content. The sponsored listing server 130 may uti 
liZe results from the sponsored listing search clusters 160 and 
the free Web craWl search clusters 170. The sponsored listing 
search clusters 160 may obtain listings from a sponsored 
listing database 200. The sponsored listings database 200 
may be used When the sponsored listings server 130 is oper 
ated by an entity different from the operator of the free Web 
craWl search clusters 170. The operator of the sponsored 
listings server 130 and the free Web craWl search clusters 170 
may also be the same entity. 

[0019] To obtain listings from the sponsored listings data 
base 200 the system 100 may perform context indexing. The 
context indexing may include capturing a snapshot of a spon 
sored listings database 200 for determining listings eligible 
for an advanced match. Eligible listings include listings 
Whose advertisers have agreed to have their listings displayed 
using the algorithms of the system 100. Information from the 
listings database may be transferred to a sponsored listing 
craWl cluster 210 such as via a sponsored listing update server 
220. Sponsored listing marshalers 230 may be used to create 
indexes of the content. An IDPD Tag Daemon 240 may be 
used to mark a quality of the indexed pages based, for 
example, on editorial considerations such as removing spam 
listings, links to listing that do not Work and links With a loW 
rate of click-through. The IDPD Tag Daemon 240 may obtain 
editorial content from an editorial database 250. Listings may 
be indexed With associated annotations, craWled content, 
anchor text such as text associated With inbound links to the 
target page, or algorithmically generated summaries and key 
Words. 
[0020] To obtain documents for the free Web craWl search 
clusters 170, content is gathered from Web 260 via the free 
Web craWl cluster 260 and free Web craWl marshalers 270. 
Editorial material may be provided from the editorial data 
base 250 to documents at the free Web craWl marshalers 280. 
Editorial material may also be provided at the free Web craWl 
search clusters 170 from the editorial database 250 via an 
IDPD Tag Daemon 290. A Webmap 300 may be used to 
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provide information to, and receive information from, the 
sponsored listing craWl cluster 210, the free Web craWl cluster 
270, the editorial database 250, the sponsored listing marshal 
ers 230 and the freeWeb craWl marshalers 280. The Webmap 
300 may provide information about hosts and hyperlinks on 
the Web, including anchor text associated With hyperlinks. 
[0021] The marshalers 230 and 280 produce indexes or 
search databases used by the search clusters 160 and 170 to 
respond to search queries. A search database of free Web 
content or general Web content may be used to determine the 
quality of results from a search database of sponsored listings. 
[0022] Transfer of sponsored listings to the Web craWling/ 
indexing system may be accomplished using a transfer pro 
tocol such as XML encoding. Requests and responses from a 
search provider to a Web search system may be accomplished 
With a protocol such as IDP (INKTOMI Data Protocol) 2.0 
and transfers may be accomplished by hyper text transfer 
protocol (http). An incremental update protocol may be used 
for the e?icient transfer of sponsored listings such as by only 
transferring those listing that have changed since the last 
transfer. Properties of the listings may be converted to appro 
priate representations for the Web search database. Conver 
sion to indexable Web content may be accomplished using 
XSLT transformation. 
[0023] Sponsored listings may be submitted With a display 
title, display abstract, display hostname, destination URL, 
craWl URL, bidded terms, account id, ad group, historical 
CTR, and the like. For simplicity, the advertiser may submit 
a set of craWl URLs or root URLs pointing to a tree of Web 
pages, Without specifying the titles, abstracts, and bidded 
terms. Alternatively, or additionally, an advertiser can specify 
that there is no content to be craWled for a listing, if the 
advertiser provides a title, abstract, display hostname, and 
destination URL for the listing. Multiple listings may use the 
same craWl URL. An advertiser may submit multiple title and 
abstract combinations for the same URL and bidded terms, 
along With an optional speci?cation of hoW to choose among 
similar titles and abstracts, for example, by specifying the 
relative display frequencies or requesting that the system 
optimiZe the choice for improved click-through and/or con 
version. 
[0024] Multiple listings may be grouped in the sponsored 
listings database by, for example, account, URL, related 
group of URLs, and/or bidded terms, in order to improve 
performance of indexing, retrieval, and/or accounting. For 
e?iciency, a craWl URL shared by multiple listings may be 
craWled only once. Other amounts of craWls may also be 
used. 
[0025] Non-indexed properties associated With a listing 
such as a cost to an advertiser When a user 110 clicks the 

listing, an account/listing ID, and negative keyWords may be 
included in the listings. Negative keyWords include terms 
chosen by an advertiser such that, if the term is part of a search 
query, an advertiser’s listing Will not appear. In addition to 
converting properties of the listings, documents may be anno 
tated With helper Words to be indexed, such as by adding 
stemming variants, synonyms, and/or related terms based on 
the bidded terms, title, abstract, URL, and/ or craWled content 
for a listing. A neW section of the document may be created to 
add alternate terms to the listing, such as by adding ‘shoe’ and 
‘shoes’, ‘running’ and ‘run’ or other variants of terms, and the 
like. 
[0026] The system 100 may handle search queries from the 
user 110 by providing results to the search query in accor 
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dance, at least in part, With result relevance scoring, such as a 
con?dence score, and/or With ranking criteria. Search results 
from the sponsored listing search clusters 160 and the free 
Web craWl search clusters 170, or other database, may be 
performed, and the results compared to determine results to 
be displayed to the user. 

[0027] When the user 110 enters a query, the query may be 
processed by the proxies 150. At the proxies 150, the system 
100 may edit the query in Ways such as auto-correction for 
misspelled queries, segmentation of the query into Words and 
phrases, changing case, using concept expansion, and remov 
ing less important Words, such as based on occurrence fre 
quencies in historical query logs and/or Web pages. The sys 
tem 100 may transform the user query into a preferred form 
for a back-end query search engine. Depending on an imple 
mentation, no results may be returned if the query or trans 
formed query match terms on a list of objectionable terms. 
For example, no results may be returned if the query contains 
objectionable terms such as terms associated With videos 
related to beheadings, adult content, and the like. The obj ec 
tionable terms may be decided on by an editor of the search 
engine as a matter of policy or others such as advertisers or 
automatic adult classi?ers. A list of required query phrases 
may be provided by an editor or advertiser, or generated by an 
algorithm, and these phrases may be associated With a listing, 
multiple listings, or all listings from an account or domain. If 
one or more search terms associated With a sponsored listing 
contains a required phrase that is not contained in the user 
query, the listing may be excluded from the set of results for 
that query. 

[0028] The modi?ed query may be issued to the sponsored 
listing search clusters 160 and at least one other search clus 
ter, such as the free Web craWl search clusters 170 that search 
for general Web content. The free Web craWl search clusters 
170 may search a full-scale Web index or a portion of the 
full-scale Web index chosen in accordance With determined 
parameters. The full-scale Web index may include, for 
example, 10 billion results While a sample portion of the index 
may include 200 million results for simpli?ed processing, 
speed, and/or to increase the relevance to the user 110 of the 
results. The Web content may be sampled by including docu 
ments based on properties of the Web links such as by using 
links that are accessed more frequently than others. 

[0029] Information may be provided to the sponsored list 
ing search clusters 160 via a system monitor/executor 310, 
such as from a sponsored listings search provider 330. The 
sponsored listings search provider may utiliZe a contract & 
click data Warehouse 340 to maintain data on sponsors and the 
clicks that occur to the sponsors’ Websites. The data Ware 
house 340 may receive information about listings from data 
quality revieW module 350, such as via an account manage 
ment and reporting module 360. Information about user 
clicks to a Website may be received via redirect servers 370, 
for example, after being processed by click log processing 
and fraud detection module 380. The data Warehouse 340 
may also receive information about the queries issued by 
users and results shoWn to users from Sponsored Listing 
Servers 130 and/or IDP proxies 150 via query and an impres 
sion procession module 390. The computer processing With 
reference to the servers, databases, and modules as disclosed 
With reference to FIG. 2 and throughout the application may 
be performed through a processor-executable code located on 
a processor-readable medium. 
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[0030] The sponsored listing search clusters 160 may pro 
vide results in a ?rst Way, such as results of advertisers that 
pay to be included in the sponsored listing database, ranked, 
for example, by revenue that the results bring to the search 
provider. The free Web craWl search clusters 170 may provide 
results in another Way, such as all possible results or a portion 
of all possible results Whether or not advertiser related, 
ranked, for example, by popularity. Results of a search of the 
sponsored listing database may be compared With results of 
the general Web content database, and the results having top 
ranks from the sponsored listing database may be displayed if 
the results also occur Within top ranks of the results for the 
general Web content database. A relevance or con?dence 
score regarding a relevance of the documents may also be 
used for optimizing placement on the results page, for 
example, Whether the listing should be shoWn to the user 110 
at a top, side, or bottom of the page. Sponsored results may 
also be re-ranked or removed as being a duplicate based on a 
comparison of sponsored listings and Web results. 
[0031] The system 100 may also use various scoring 
parameters for the sponsored listing database query. For 
example, modi?ed Weights may be used for different parts of 
the search result document. For example, a search term occur 
ring in a title of the document may be considered more impor 
tant than if the search term only occurred in the body of the 
document. 

[0032] Relevant results may be determined for each data 
base and the combined results may be sorted by the relevance 
or con?dence score. The relevance score may be based on 

many factors including a presence of query terms, proximity 
of the query terms to each other, matching of query terms to 
document anchor text, a document category, and determined 
measures of document quality. The sponsored listing data 
base results that occur in the set of sorted top results may be 
further modi?ed such that results Where negative keyWords 
match query occur may be discarded. In addition, if the query 
contains terms on a list of designated trademarked terms, any 
result that does not contain all trademarked terms in a visible 
portion of result or the bidded terms for the listing may be 
discarded. 

[0033] Features for the results from the sponsored listing 
database may be calculated to help determine Which results 
are to be displayed. The features include an actual cost to the 
advertiser for a user 110 to click the result based, for example, 
on bid rankings. The features may also be determined in 
accordance With other factors such as historical click-through 
and conversion data. Historical click-through data includes 
information on the number of times a user 110 clicks through 
to the advertisers’ site When the site is provided as a result. 
Conversion data includes information from the advertiser 
regarding Whether the user 110 performed an action desired 
by the advertiser, such as making a purchase When the user 
110 visiting the advertiser’s site. Other features include rank 
of the result in the full sorted set of top results from the 
combination of the sponsored listing database and general 
Web content database and a relevance score difference and 
ratio from top results of the general Web content database. 
Other features of the result include Whether the query Word/ 
phrase appears in the title, abstract, URL, display ho st, bidded 
keyphrase, and/or algorithmically generated keyWords or 
summaries of the result. 

[0034] Individual features may be analyZed alone or in 
combination to increase a composite con?dence that the 
result is a good match to the query. The features may also be 
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used to create a con?dence score for each result, and the 
sponsored listing server 130, or other server, may sort the 
results based on the score such that results that receive a 
higher score are displayed ?rst on a list of search results 
displayed to the user. The sponsored listing server 130 may 
return properties of the input query, such as a categorization 
of the query, and may return properties of each listing, such as 
keyWords associated With each listing. Functions for rel 
evance scoring and reranking functions may be constructed 
entirely or in part by machine-leaming methods, such as 
methods to ?nd coef?cients of linear formulas, methods to 
construct decision trees, methods to construct Support Vector 
Machines, neural netWorks, Bayesian netWorks, or other 
methods. Features, combinations of features, and scoring and 
reranking functions may be constructed With the aid of his 
torical click and impression data and/or editorially labeled 
relevance judgments. 
[0035] In accordance With the con?dence score, and other 
factors, such as Whether the search provider desires to display 
more relevant results and/ or more revenue generating results, 
the results to be displayed may be determined. Real-time 
reporting of the matching statistics may be provided so that 
the features determining the con?dence score may be modi 
?ed for a particular search provider. The listing ID may be 
returned to the search provider along With the con?dence 
score for each Web search database result. The listing ID for 
the Web search database results may be used to lookup current 
title, abstract, display hostname, cost to advertiser for click 
through, and listing/account status. The matching of listings 
may be decoupled based on craWled and indexed content, 
Which may be hours or days old, from the retrieval of the 
current title, abstract, URL, CPC, and listing/ account status. 
[0036] Results determined to be the most relevant in vieW 
of any combination of the above-described feature may be 
displayed. If the advertiser has supplied multiple alternative 
titles and abstracts for a listing, the choice of title and abstract 
to be displayed may be made based on relevance to the query, 
click-through statistics, and/or speci?cation of the desired 
frequency of di splay of each title and abstract. Terms in listing 
in accordance With the query and transformed query may be 
highlighted for the user. Eligible results may be blended With 
exact matching and other algorithms based on combination of 
cost to the advertiser for each click-through, relevance scores 
and/ or preference rules. Flexible policies may be imple 
mented for the tiering or mixing results generated by the 
system 100 With matches from other systems. Redundant 
results may be removed based on a combination of account id, 
the domain name, hostname extracted from the craWl URL, 
display URL, display hostname, and/or the like. 
[0037] FIG. 3 is a block diagram of an exemplary search 
pipeline 400. At block 410 a raW query is received from the 
user 110. The raW query may processed, such as With a 
sub-phrase match (SPM) match driver (MD) canonical 
(canon) query module at block 420 and/or MD canonical 
query module at block 430, to determine other variations of 
the terms in the query, remove super?uous terms or endings, 
such as plural endings or ‘ing’ endings, and determine syn 
onyms for the raW query. The raW query may be sent to IDP 
proxies at block 440. The MD canon query may be sent to a 
title and/or description match server at block 450. The MD 
canon query 430 may also be sent to an exact match or 

orthographic match driver (OMD) match at block 460. 
Results of the exact match or OMD match may be sent to a 
phrase match or broad match server at block 470, along With 
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results from the SPM MD canon query. The SPM MD canon 
query results may also be sent to a local match server at block 

480. The results from all the servers 440, 450, 470 and 480 
may be sent to a server listings module at block 490. Each 
listing is analyZed to determine a con?dence rating of the 
listing that the listing is relevant. 
[0038] An exemplary core matching algorithm for the sys 
tem 100 folloWs: 

[0039] A “full result set” is a blended set of the top num_ 
candidate results from a sponsored listing database and other 
databases, ranked by a relevance score. Each result from the 
sponsored listings database Within the full result set may be 
rescored and reranked by computing a number of “demotion” 
terms that attempt to capture non-ideal characteristics of a 
result. 

[0040] Using each item s rank” and normaliZed “score” in 
the full result set: 

rankidemotion?o g 2 (rank) 

raWs coreidemotion: l — s core/topiscore 

[0041] Where top_score is the score of #1 result in full 
result set. 

[0042] Weights of each query Word may be set as 1.0 by 
default, but may be overridden to any value betWeen Zero and 
one. Based on Word Weights, max_query_score is the sum of 
Weights of each unique query Word. 
[0043] Three metrics may be computed separately for each 
“section”, Where “section” is the listing title, abstract, bidded 
terms, or list of key topics for the listing. If an “editorial_ 
sWitch” parameter is 1, then the bidded terms may be consid 
ered to be empty for listings that have not been editorially 
revieWed. The absence_demotion, edit_distance_demotion, 
and order_distance_demotion may be determined as folloWs: 

absenceidemotion:(maxiqueryiscore-matchi 
Weight)/maxiqueryiscore, 

[0044] Where match_Weight is the Weighted sum of 
unique query Words in the section 

editidistanceidemotion:(maxfqueryfscore-max? 
maxiqueryiscore, 

[0045] Where max may be the maximum Weighted sum 
of unique query Words among sequences of consecutive 
section Words in section that are all query Words 

OI‘d6I‘idIStAHC6id6IHOtIOHIO for l-Word queries, 1 if 
no query Words appear in section, otherwise computed 
as l- (Ol‘d?l‘?dfWOl‘dS- l )/(nuniqueiqueryiwords— l ), 

[0046] Where ordered_Words may be determined by 
ignoring non-query Words in section and ?nding the 
maximum number of unique ordered query Words. 

[0047] When determining, such as by computing, the sec 
tion demotion for a list of sections, the minimum demotion of 
any section may be used for each of the three demotion types: 

sectionidemotion(sectionilist):editidistanceidemd 
tionfWeight’“miniofisections(editfdistancefdemo 
tion)+0rderidistanceidemotioniweight’gminiofisec 
tions(orderidistanceidemotion)+absentiWordsi 
demotioniweight’gminiofisections(absencei 
demotion) 

[0048] The “editorial demotion” may be 1 to denote a list 
ing that has not been editorially revieWed, or 0 otherWise. 
Other notations may be used. 
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[0049] 
I6l6V€lHC6iCOH?d6HC6IbaS?fCOH?d?HC?-l‘aWSCOI?i 
demotion*rawscorefweight-rankfdemotion’“ranki 
weight-sectionidemotionditle,abstract)*titlefab 
stractfweight-sectionidemotion(biddeditenn) 
*biddedftennfweight-sectionidemotion?itle, 
abStracLbiddediterm)*titleiabstractibiddeditermi 
weight-sectionidemotiondopics)*topicsiweight— 
editorialidemotion?editorialiweight 

[0050] To determine actual_cpc (where cpc is cost per 
click) for each sponsored result, sponsored results may be 
sorted by the bid_cpc associated with each result. Any result 
with a bid_cpc less than min bid_cpc may be assigned an 
actual_cpc equal to its bid_cpc. Otherwise, the bottom result 
may be assigned an actual_cpc of its bid_cpc and each other 
result is assigned an actual_cpc of the next result’s bid_cpc 
plus cpc_increment, subject to the constraint that actual_cpc 
may not exceed bid_cpc. 
[0051] Results with a relevance_con?dence below min_ 
relevance_con?dence may be rejected. Remaining results 
may be reranked by a ranking_score determined as follows: 

The ?nal relevance score may be determined as: 

if actualicpc <:cpciknee, then cpcIactualicpc 

otherwise, cpc:(cpciknee+cpcislope*lo g 2(actuali 
cpc+1))/100) 

rankingscore:relevanceicon?dence+cp cf 
weight’gcpc. 

Alternatively, the ranking_score may be determined as fol 
lows: 

if actualicpc <:cpciknee, then cpcIactualicpc 

otherwise, CPCICPCikHGB 

rankingscore:relevanceicon?dence+cp cf 
weight’gcpc. 

[0052] Exemplary combination of settings for tunable input 
parameters for the US market: 

[0053] 0.05 rank_weight 
[0054] 0.24 rawscore_weight 
[0055] 0.45 title_abstract_weight 
[0056] 0.0 bidded_term_weight 
[0057] 0.1 title_abstract_bidded_term_weight 
[0058] 0.01 topics_weight 
[0059] 0.2 edit_distance_demotion_weight 
[0060] 0.3 order_distance_demotion_weight 
[0061] 0.5 absent_words_demotion_weight 
[0062] 0.95 base_con?dence 
[0063] 0.01 editorial_weight 
[0064] 1 editorial switch 
[0065] 2.0 cpc_weight 
[0066] 100 num_candidates 
[0067] 0.35 min_relevance_con?dence 
[0068] $0.10 min bid_cpc 
[0069] $0.01 cpc_increment. 
[0070] $0.20 cpc_knee 
[0071] $1.00 cpc_slope 

[0072] FIG. 4 is a block diagram illustrating an architecture 
500 for presenting a combined set of listings from listings of 
a variety of servers. A user query is received at block 510. At 
block 520, the query is sent to different search servers. Varia 
tions of the query may be sent to the different servers. Cer 
tainty scores may be attached to each variation of query, as a 
probability that the variation will return a relevant result. At 
block 530, the search servers match listings to the query. A 
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certainty score may be attached to the listings that the listing 
is a relevant match. At block 540, the listings are ranked such 
as in accordance with the certainty scores and other factors 
such as cost per click (block 550), click through rates (block 
560) and based on editorial considerations (block 570). At 
block 580, the listing may be presented in accordance with the 
rankings and other factors. The listing may be shown in order 
of con?dence, such as with the highest con?dence rated list 
ing being shown ?rst and/or at a particular area of displayed 
browser page. 
[0073] FIG. 5 illustrates an exemplary screen shot 600 of a 
web page that may be returned to the user. If the user 110 
enters the terms ‘deboning chicken’ there may be no spon 
sored results with that term. Since the system 100 compares 
results from the web search database and the general web 
content database, a result like ‘Chicken Shears at Shopping. 
com’ may be discovered. When connecting to the link, the 
user 110 may observe a result such as ‘Diamond Cut Multi 
purpose Kitchen Shears’ that does not include either the terms 
‘deboning’ or ‘chicken’ in the title. 

[0074] The system 100 may be customiZed to address vary 
ing needs of different search providers. Sponsored listings 
may be scored differently than general web documents, for 
example, to either place more or less emphasis on the spon 
sored listings. Crawl frequencies for updating the web search 
database may be changed, such as from weeks to days, 
depending on a desired freshness of the content in the data 
base. Tunable parameters may be provided for individual 
matching criteria. Results may be restricted to those where all 
the query terms are present in determined portions of the 
results, such as the title or the abstract. Stopwords such as ‘a’, 
‘the’ and ‘and’ may be excluded or given less weight. Some 
query terms may be weighted as being more important than 
other terms. The system 100 may be tunable; for instance, the 
query terms may have different weights for different search 
providers. For example the term ‘picture’ may be weighted as 
being half as important as other words. Results may be ranked 
relative to web content without requiring retrieval of the full 
web content listings, such as the title and abstracts. Results 
sets may be cached to reduce latency and lower serving costs. 
[0075] The system 100 may also include other features to 
help improve relevance and/or revenue such as by using his 
torical click-through data regarding the number of users 110 
that accessed an advertiser’s site and conversion data regard 
ing the number of users 110 that purchased items from the 
advertiser’s site. The data may be aggregated per URL, 
domain, or contract for all queries, or for speci?c queries and 
query terms. 

[0076] Queries from the user 110 may be modi?ed such as 
by editorially determining rewrites for speci?c queries or 
query terms, or by algorithmically determining rewrites. Cer 
tain query terms may be deleted or reduced in weight. Related 
terms and synonym expansion of the term may be added to the 
query and weighted accordingly. The system 100 may also 
expand query terms and add stemming variants, such as by 
adding or removing ‘ s’ and ‘ing’ to the term, and abbreviation 
variants of the term may be added to the query. Queries may 
be segmented into phrases for better proximity scoring of the 
terms. For example, the terms ‘New’ and ‘Mexico’ may be 
grouped together to get results for the state ‘New Mexico’. 
Queries written without spaces separating words, such as in 
Chinese queries, may be segmented into words. Compound 
words, such as in Korean or German queries, may be seg 
mented into component words. Script variants may be 
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allowed such as for Asian languages, such as variants in the 
Chinese language. A list of terms may be generated to use for 
hit-highlighting in accordance With rewrites of the term. For 
example, When the results are displayed, the search terms may 
be highlighted to aid the user, and variants of the search term 
may also be highlighted. For the search term ‘S.F. opera’ the 
variant ‘San Francisco opera’ may also be highlighted When 
the results are displayed. 

[0077] The system 100 may also modify content of the Web 
page results stored in the Web search database and/or the 
general Web content database. Page content may be thinned or 
increased, based on many factors including page structure, 
page template extraction, for example, applied to a collection 
of documents associated With a contract, feed, or site, and 
click and conversion statistics per the query or query term. 
Prices may be added to the Web page description to avoid 
irrelevant matches. Synonyms, alternate spellings, stemming 
variants, abbreviation variants, and related terms may also be 
added to the Web page description. 

[0078] The system 100 may also be con?gured to accom 
modate other features. Components requiring development, 
such as query classi?cation, spelling correction, and query 
reWriting, may be added to the system 100. Relevance tuning 
may be alloWed for region and language preferences. Region 
speci?c scoring may be implemented such that query results 
tied to a particular region are Weighed higher for a user 110 
from that particular region. Personalization data may be 
incorporated into relevance scoring, using many factors such 
as content preferences, user location, user demographics and 
query history. The search provider may be alloWed to control 
Whether results should be Weighted toWards those that appear 
more relevant or Whether a greater coverage/ depth of results 
is preferred. Editorial judgments, positive or negative, may be 
incorporated for sponsored listing data based on URLs, 
domains, or contracts. Sponsored listings feeds may be used 
to automatically generate bid terms and bid amounts for 
related listings. The system 100 may be used for implement 
ing exact match to bidded terms in order to loWer serving cost 
and to incorporate relevance ranking of exact match listings 
based on factors used for inexact match, such as Web content. 

[0079] Other features of the system 100 include the ability 
to determine results sets editorially, by specifying complete 
results sets or speci?c results to include, exclude, promote, or 
demote. The system 100 may incorporate current advertiser 
budget in selection and ranking of results. For example, if the 
advertiser has used up a determined percentage of its budget, 
a result for that advertiser may not be shoWn unless the result 
ranks above a certain rank, even if the result Would otherWise 
have been displayed. Local/ geographic queries, domain que 
ries, and product number queries may be scored differently. 
For example, results that otherWise may not have been dis 
played, are given extra Weight and are shoWn because a local 
query has occurred. 

[0080] A queue of listings or query-listing pairs to be edi 
torially revieWed may be automatically generated based on 
several factors including click data, conversion data, query or 
query-term frequency, listings display frequency, listing bid 
amounts, results of previous editorial revieWs (if any), and 
user complaint frequency, and may be aggregated by account, 
domain, query, or query term. Representative Web content 
may be selected and used for generating relative ranks of Web 
search database content using factors other than the frequency 
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of a selection including, for example, optimiZing coverage by 
language, region, content-type, intemet domain, topic, and 
vocabulary used. 
[0081] The system 100 may be adapted to shoW offers other 
than sponsored listings, such as auction listings, job offers, 
etc., and to evaluate relevance of those offers relative to a 
content database other than generic Web content, such as a 
database driving a vertical search or directory such as travel, 
shopping, etc. Other content attributes in relevance evaluation 
may be incorporated, such as prices, availability, duration of 
offer, popularity, vendor rating, and product details such as 
siZe, color and trim. The system 1 00 may be used to determine 
When and Where on the page to shoW links to preferential 
content, for example, as done With ‘YAHOO! Shortcut’ list 
ings, such that if a query includes the term ‘HONDA CIVIC’, 
a link to YAHOO! Autos site may be provided. Other features 
include that advertisers may submit Web pages Without fully 
specifying bidded terms, title, abstract. Also, a listing abstract 
may be modi?ed based on matches to query terms in Web 
page content. 

[0082] FIG. 6 is a block diagram illustrating use of the 
system 100 for matching query terms and sponsored listings 
to arbitrary Web pages. A Web page provider submits one or 
more URLs each specifying a Web page, or a root page point 
ing to a tree of Web pages. URLs may be annotated by the Web 
page oWner With optional keyWords or text to be associated 
With the URL. Each Web page is placed in a sponsored listings 
database to be craWled, marshaled, tagged, and retrieved by 
system 100. In this Way, the system 100 may be used to 
determine What ads are relevant for displaying on the page. 

[0083] A Web page oWner may request listings related to a 
Web page by sending an annotated URL request to a context 
vector processor 700. The request may contain a URL for the 
Web page and may contain additional annotations about the 
Web page and associated site, and/or annotations about the 
user vieWing the Web page, such as the user’s location and 
recent actions. Upon a request such as annotated URL 
request, a context vector processor 700 may be used to request 
from a query data Warehouse 720 a set of previous searches 
With results relevant to the URL, site, or account. The query 
data Warehouse may respond by providing relevant historical 
search terms and attributes of the set of results associated With 
those search terms. The context vector processor may analyZe 
the results from the query data Warehouse 720, possibly gen 
erating additional candidate search terms, and may also gen 
erate a set of selected search terms to be submitted to a 
sponsored listing server 710. The sponsored listing server 710 
responds With a list of candidate listings and attributes of 
those listings. The context vector processor 700 analyZes the 
set of candidate listings, determines Which listings to return, 
optionally reranks the listings, and generates a response to the 
annotated URL request With listings and associated attributes, 
Which may include the con?dence of the match of each listing 
to the Web page. 

[0084] The effectiveness of listings returned by the context 
vector processor may be optimiZed by using a freshness opti 
miZer 730, Which may operate asynchronously from the How 
of annotated URL requests. The freshness optimiZer 730 may 
request from a query data Warehouse 720 search terms that 
Were previously searched, but not searched recently enough 
to guarantee that a neWly resubmitted search Would produce 
the same results. The freshness optimiZer 730 may request 
from a sponsored listing update server 740 a list of search 
terms that Were recently added to the sponsored listings data 
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base. The freshness optimizer 730 may collect the search 
terms from the query data Warehouse 720 and/or the spon 
sored listing update server 740 and submit a set of search 
terms to the sponsored listing server 710, Which Will then 
produce fresh search results to be stored in the query data 
Warehouse 720. 
[0085] While various embodiments of the invention have 
been described, it Will be apparent to those of ordinary skill in 
the art that many more embodiments and implementations are 
possible Within the scope of the invention. Accordingly, the 
invention is not to be restricted except in light of the attached 
claims and their equivalents. 

1. A method of generating a search result list in response to 
a search query from a searcher using a computer network, the 
method executed With a computer having a processor, the 
method comprising: 

(a) maintaining a ?rst database including a ?rst plurality of 
search listings comprising sponsored search listings 
having a sponsored content; 

(b) maintaining a second database including documents 
having a general Web content; 

(c) receiving, by the processor, a search query from the 
searcher; 

(d) identifying, by the processor, from the ?rst database a 
?rst set of search listings comprising sponsored search 
listings having documents generating a match With the 
search query, and from the second database a second set 
of search listings comprising general Web listings hav 
ing documents generating a match With the same search 
query as used to identify the sponsored ?rst set of search 
listings; 

(e) determining, by the processor, a con?dence score for 
each listing from the ?rst set of search listings, Wherein 
the con?dence score is determined in accordance With a 
relevance of each listing When compared to the listings 
of the second set of search listings after execution of step 
(d); and 

(f) ranking, by the processor, the sponsored ?rst set of 
search listings in accordance, at least in part, With the 
con?dence score for each search listing thereof; 

(g) Wherein the processor associates the sponsored ?rst set 
of search listings With at least one feature different than 
the relevance of each search listing When compared to 
the listings of the second set of search listings, and the 
processor further orders the sponsored ?rst set of search 
listings in accordance With the at least one feature, the at 
least one feature comprising any of a group consisting of 
a number of clicks, a click-through rate, and a conver 
sion rate derived from historical click-through and con 
version data from user activity on the sponsored ?rst set 
of search listings. 

2. The method of claim 1, Wherein each search listing is 
associated With one or more search terms, at least one of the 
one or more search terms associated With the at least one 

search listing is automatically generated based on informa 
tion located at a ?rst address associated With the at least one 
search listing. 

3. The method of claim 1, further comprising: 
modifying the query before identifying the ?rst and second 

sets of search listings in step (d). 
4. The method of claim 1, Wherein each listing from the 

?rst set of search listings is associated With a ?rst set of 
attributes, each attribute of the ?rst set of attributes associated 
With an attribute Weight, and Wherein the con?dence score is 
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determined by Weighting at least one attribute for each listing 
With the associated attribute Weight. 

5. The method of claim 4, Wherein the searcher is associ 
ated With a geographical region, and Wherein the con?dence 
score is determined by Weighting at least one attribute for 
each listing With a second set of attribute Weights associated 
With the geographical region. 

6. The method of claim 1, comprising discarding at least 
one of the sponsored ?rst set of search listings in accordance 
With a list of negative keyWords. 

7. The method of claim 1, computing a plurality of demo 
tion terms related to a plurality of the top-ranked sponsored 
?rst set of search listings, Wherein the demotion terms capture 
non-ideal characteristics thereof; 

updating the con?dence score of each of the top-ranked 
sponsored ?rst set of search listings based on the plural 
ity of demotion terms; and 

re-ranking the top-ranked sponsored ?rst set of search list 
ings according to the updated con?dence scores. 

8. The method of claim 7, Wherein the demotion terms 
comprise demotion metrics computed for one or more of the 
group consisting of: (i) a document section selected from the 
group consisting of an abstract, a bidded term, and a list of key 
topics, and (ii) Whether or not the listing has been editorially 
revieWed. 

9. The method of claim 1, Wherein the con?dence scores 
are determined using a machine-leaming method. 

10. The method of claim 1, further comprising: 
optimiZing placement of the search listings on a location of 

a search results page based on the con?dence score, 
Wherein the location comprises a top, a side, or a bottom 
of the search results page. 

11. The method of claim 1, Wherein the at least one feature 
further comprises a rank among a sorted set of top search 
listings of the sponsored ?rst set of search listings from a 
combination of the sponsored ?rst set of search listings and 
the second set of search listings. 

12. The method of claim 1, Wherein the at least one feature 
further comprises Whether the search query appears in any 
selected from the group consisting of: a display host, an 
algorithmically generated keyWord or summary, and a com 
bination thereof. 

13 . A server for generating a search result list in response to 
a search query from a searcher using a computer netWork, 
comprising: 

(a) a memory for use in storing data and instructions; and 
(b) a processor in communication With the memory and for 

enabling actions based on the stored instructions, the 
stored instructions including instructions for: 
(i) communicating With a ?rst database, the ?rst data 

base including a ?rst plurality of search listings com 
prising sponsored search listings having a sponsored 
content; 

(ii) communicating With a second database, the second 
database including documents having a general Web 
content; 

(iii) receiving a search query from the searcher; 
(iv) identifying from the ?rst database a ?rst set of search 

listings comprising sponsored search listings having 
documents generating a match With the search query, 
and from the second database a second set of search 
listings comprising general Web listings having docu 
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ments generating a match With the same search query 
as used to identify the sponsored ?rst set of search 
listings; 

(V) determining a con?dence score for each listing from 
the ?rst set of search listings, Wherein the con?dence 
score is determined in accordance With a relevance of 
each listing When compared to the listings of the sec 
ond set of search listings after execution of step (b) 
(iv); and 

(vi) ordering the identi?ed sponsored ?rst set of search 
listings in accordance, at least in part, With the con? 
dence score for each search listing thereof; 

(c) Wherein the sponsored ?rst set of search listings are 
associated With at least one feature different than the 
relevance of each search listing When compared to the 
listings of the second set of search listings, and the 
sponsored ?rst set of search listings are further ordered 
in accordance With the at least one feature, the at least 
one feature comprising any of a group consisting of a 
number of clicks, a click-through rate, and a conversion 
rate derived from historical click-through and conver 
sion data from user activity on the sponsored ?rst set of 
search listings. 

14. The server of claim 13, Wherein the stored instructions 
further comprise instructions for 

modifying the search query in a ?rst manner for identifying 
the ?rst set of search listings; and 

modifying the search query in a second manner for identi 
fying the second set of search listings. 

15. The server of claim 14, Wherein the ?rst manner com 
prises giving query terms of the search query different 
Weights for different search providers. 

16. The server of claim 14, Wherein each listing from the 
?rst set of search listings is associated With a ?rst set of 
attributes, each attribute of the ?rst set of attributes associated 
With an attribute Weight, and Wherein the con?dence score is 
determined by Weighting at least one attribute for each listing 
With the associated attribute Weight. 

17. The server of claim 13, Wherein the stored instructions 
further comprise instructions for: 

storing the second set of search listings; and 
updating, automatically, the second set of search listings 

after a predetermined period of time. 
18. The server of claim 13, Wherein the ?rst database is 

maintained by a ?rst entity and the second database is main 
tained by a second, speci?c entity. 

19. The server of claim 13, Wherein the processor executes 
instructions to discard at least one of the sponsored ?rst set of 
search listings in accordance With a list of negative keyWords. 

20. The server of claim 13, Wherein each search listing is 
associated With one or more search terms. 

21. The server of claim 13, Wherein the at least one feature 
further comprises a rank among a sorted set of top search 
listings of the sponsored ?rst set of search listings from a 
combination of the identi?ed search listings and the second 
set of search listings. 
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22. The method of claim 13, Wherein the at least one feature 
further comprises Whether the search query appears in at least 
one of group consisting of: a display host, an algorithmically 
generated keyWord or summary, and a combination thereof. 

23. A processor-readable medium having processor-ex 
ecutable code thereon for enabling and performing operations 
to generate a search result list in response to a search query 
from a searcher using a computer netWork, the operations 
comprising: 

(a) maintaining a ?rst database including a ?rst plurality of 
search listings comprising sponsored search listings 
having a sponsored content; 

(b) maintaining a second database including documents 
having a general Web content; 

(c) receiving a search query from the searcher; 
(d) identifying from the ?rst database a ?rst set of search 

listings comprising sponsored search listings having 
documents generating a match With the search query, 
and from the second database a second set of search 
listings comprising general Web listings having docu 
ments generating a match With the same search query as 
used to identify the sponsored ?rst set of search listings; 

(e) determining a con?dence score for each listing from the 
?rst set of search listings Wherein the con?dence score is 
determined in accordance With a relevance of each list 
ing When compared to the listings of the second set of 
search listings after execution of step (d); and 

(f) ordering the sponsored ?rst set of search listings in 
accordance, at least in part, With the con?dence score for 
each search listing thereof; 

(g) Wherein the sponsored ?rst set of search listings are 
associated With at least one feature different than the 
relevance of each search listing When compared to the 
listings of the second set of search listings, and the 
sponsored ?rst set of search listings are further ordered 
in accordance With the at least one feature, the at least 
one feature comprising any of a group consisting of a 
number of clicks, a click-through rate, and a conversion 
rate derived from historical click-through and conver 
sion data from user activity on the sponsored ?rst set of 
search listings. 

24. The processor-readable medium of claim 23, Wherein 
the identi?ed search listings are further ordered in accordance 
With a list of trademark keyWords. 

25. The processor-readable medium of claim 23, Wherein 
the at least one feature is selected from the group consisting of 
Whether a match occurred in an abstract, Whether a match 
occurred in a display host, Whether a match occurred in an 
algorithmically generated keyWord, and Whether a match 
occurred in an algorithmically generated summary. 

26. The processor-readable medium of claim 23, Wherein 
each search listing may be associated With one or more search 
terms. 


