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METHODS AND SYSTEMS FOR IMPROVING A SEARCH RANKING
USING RELATED QUERIES 5FIELD OF THE INVENTION The
invention generally relates to search engines. More particularly, the
invention relates to methods and systems for improving a search ranking

using related queries. BACKGROUND OF THE INVENTION Conventional

search engines operating in a networked computer environment such as

the IRWerdNdeWsR ornanmeividuakeoMputer GAnaevide SRMNG USING
results in response to entry of ajusersrseArsENEsy. In many instances,

the search results are ranked in accordance with the search engine's

scoring or ranking system orRTEtRodFROEEXavpleT eRventional search

engines score or rank documents of a search result for a particular query

based ofitthe sofitergobthedoeuinerish soenas Bythesnighisn Sftinvestion relates
a keyword or particular word or phrase appears in 15each document in

the SEhefs ARE I B ChTERTS TR SFor BRARIIEE WEb P SYE&df various
formats, such as HTML, XML, XHTML; Portable Document Foimat (PDF)

files; and word processag apg appligatiopPregramdpsament files. Other

search engines base scoring or ranking on more than the content of the
documeanbrkafiexanalesh engrkaapsmgthodndesaibeddpan amittement such 25 the
entitled "The Anatomy of a Large-Scale Hypertextual Search Engine," by

Séigey Brite Frandit awirdncésP agerassicrisraoddgreerof ispporarsedoeato eniry of
document, such as a web page, based on the link structure of the web
PGSO HBF EHIBN IS H BtHBRIS InE RF& S B AIfAY '8 AfgHRFScBRE GF KK Tt the
searcq]results for a p%rticg@g query mt%rtpnigglg rties that want to attraqtsea

SEAICH STEme s SCONNE OF T2 GF sxample, conventions rf:h engines
users or customers their websitées. n'some instances, a user o

2 SERLSN SNOING e ENE AR R PSEH R AT JfeANPRINHSRIZRSRR  ens of the

query. In response to such queries, conventional search engines can
reiggnHelialleas on the number of times a keyword or particular word or phrase appears in

each document in the search results. Documents include, for example, web pages of various
formats, such as HTML, XML, XHTML; Portable Document Format (PDF) files; and word
Processor zmd application program document files. Other search engines base scoring or ranking
on more than the content of the document. For example, one known method, described inan
article entitled “The Anatomy of a Large-Scale Hypertextual Search Engine,” by Sergey Bnn
and Lawrence Page, assigns & degree of importance to a document, such as a web page, based on
the Iink structure of the web page. Other convantional methods involve selling a higher score or
rank in search results for a particular query to third parties that want to attract users or customers

to their websites.

In some instances, a user of a search engine may enter an obscure or infrequently vsed

search query. In response to such queries, conventional search engines can return unreliable
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search results since there is relatively little data to rank or score search

results for the search query. If an Internet search engine returns more

than one search result in sponse to a search query, the search results

may be displayed as a list of links to the documents associated with the

5search results. A user may browse and visit a website associated with

one or more of the search results to evaluate whether the website is

i B G i AR A e Y
Quse or another input device and "click” on a link to a particular search

result to view a website associated with the search result. In many

instances, the user will browse and visit several webs tes provided in the

starch rifsulipelickingoh dinks:asseciated withchOeacthoédheisevembebsearch

tes to access various websites associated with the search results before

|gtEtindgha sefighopsste v thfommraad s tolabelr sk tiidhasier srowdr eksepimey . with the

If the user is not satisfied with the initial search results, the user may

d&GHa w%ﬁaﬁ*g%rwmsafﬂwﬁ%é%ﬁﬁ&ﬁ GRSt ISl atdep search

qye%u}[tsatggvce)xp&%e SN DL \“?Jle sl ersg?e 2 fa?z?fa r%@ Eegrugtssaa@fherulerxl?ug xtak;r?ple auser
second query an‘é’ receiving new searcn resu e user %

13manipyaiea mause oanetheninput.device.and cglickron ngﬁﬁa@smh

particular search result to view a website associated with the search

ressilt; tAsibeforepthe usenmayhrowseandvisit Several WehsHesS the user will
associated with the search results returned for the second query by
"dlickingihomimksyasbociated withdhlewbbsites retumetkinthersgdrchsociated with
results. Clicking on multiple links to multiple web sites associated
witliaos g R et dff-‘@éﬁé%w 2%%6&%%&??’%1{%%%@%% the ReadetsipaB e before

tq improve e ra kin orlthm use arch en mes and to therefore
ac a fl ess e USEr’s search query.

If the user is not satisfied with the initial search results, the user may decide to change or
modify the search query to a second, typically-related query and obtain a new or similar set of
search results, Afier inputting the second query and receiving new search results, the user may
manipulate a mouse or another mput device and “click”™ on a link to a particular search result fo
view a website associated with the search result. As before, the user may browse and visit
several websites associated with the search results returned for the second query by “clicking” on

links associated with the websites returmned in the search results.

Clicking on multiple links to muliipie websites associated with a single set of search
results can be time consuming. It is desirable to improve the ranking algorithm unsed by search

engines and to therefore provide users with befter search resuits.



SUMMARY Embodiments of the present invention comprise systems

and methods that improve search rankings for a search query by using

data associated with queries related to the search query. One

embodiment of the present invention comprises receiving a search query,

and determining one or more related %ueries related to the search query.

Such related queries may be defi &termined in a variety of ways.
Anothémémiboedimeritibf threspreserninve ntioprcormplises detenminidigan improve
S@EE;&'Q&(%% %9 Wﬁpﬂp@g@r} %S&Q}%t%gté/véggomﬁeﬁe@{ﬁ gyﬁ@/ négtgd to the search

determining a ranking score for the. article based at least in part on data

Yo ilte S Wit ThEre1hred GURERY SUERR ALY UETy WAt My Trtigguery, and
dowerorinyore: of awvarietyof glatasassosiatatiowitivdheuwelatediquényd Alseigamay be
MAKEtYf @Lgamn@amsangi f%!?“@ﬁ' \gaggryAqh@tﬁemaxb@&agﬂhsﬂm SHER ¢ invention

systems and methods. According to the first aspect of the present

C&H@%fh%?&ﬁ@iﬁ%"l@ Gtbiitida Sednipierhisrmantst fletia omspiaingery. and
de@yrecely inghsina scor putér systerysadse areh iquenyofrosm asfisstauserif)e related
ddentifyinghydhe camputal.systama first ielated 99@&{@%@&@%@95% Qith the

the search query based on information that indicates relative timing or
i%@(ﬁgéﬁlﬁﬁg é‘fw%é’ﬁ‘ fiie Sealed Qusrys i Renrarreisida BasiFiRRplied in such
ssubmissiongttodthe computer system by a plurality of users that include

users Qthgnthanthe first 15%1(9) idenitving adirslaricle.fabisvided a computer-

onswe to the search query; (d) in response to identifying the first
"EP?&E%{%CI BEPSASRIANE e GeAveh YlieR RABYIG 158, doSBiAfBarwitA™ @ first
uthe firsidelafcdeuetiye thatpndicatesnat fesst adieguancyhwith which wserssearch
Jhaveseleciadihetict ariclewhen g frshadigle Das 0 BRISSeRIeL A8 query

a search result for the first related query; and (e) determining a first
apsﬁk?r{a%é%?&?&% AT B B ARE BB R B R Bl el hat
igliely asethat leashérfiparsonthedestiieved datadissotiatedewithsdhe dfingt: search
qﬁ%]?t?ﬁi) @Y ESYronse t‘f‘)‘%@ﬁqmggt%@hﬂs@%ﬁ@pa§§&%%§?%q§ tﬂées%%@h query, retrieving

invention tiﬂerel rovided a computer program product tangib

A TORREIE T A B HEhSHBIS b R P alsplat et mﬁr%% with which users
hirvstreictionshthatsivwherte exXeouied| causela iprobessorioipe ré@maapﬂarmsomsbr the
68 m&%eﬂﬁ)aﬂﬁ% V&@Q;ﬂj%{ﬂ g{h‘%?&ﬂ(fﬁ@@(@rg If; §zt w8y S{Q)dg@qgféll&g] Qy result

a first relat%d ? y as hein related to the search query based
ThiSPARSR hat HEEA e e et tvertinii g br s By ek B%ﬁﬁé“éﬁ fFFé with the first
lﬁé@aqi@hl@mery and the first related query in prior submissions by a plurality

of usefsthahinclude Wsers ather H?Qﬂetlﬂ?cgéﬁtlH%uﬁ?) ddent Ml@(ﬂrﬁtcomputm

article thaéls respo% sive to th& search query; (d) in response to identifying
PRSI PR e BLERESHERAST thd SIRFERTGRYy COBRIBRAERtRRy medium Storing
insgsotiatethwiththie firstulethtetsuery tivassindicatesoat leastytafsecuemoyng: (a)
réé@mn\{éhi %Qak@xe(f&ﬂay 91‘1‘?@'@%‘{3@51}1%5' rg@lﬁﬂ?% Whéeﬁrgh?e]%[% a{gﬁl%sh@e?ng related
irst

npr %sen as a sear ch resulLfort related query; and (e)
tOofe?ermrfhln K fw%ste?a?% RGrEEERe 187 R siHSE Sridhe 3?%?%8%?‘%1‘1“?8@3& fpipveen the
sqhielraesived sbafohl atiery hagedrapieastimpsrnehthehetiiey el Watathat include
uRssesiatedwith dhe fist (@lmt BYUEI Y- first Agording FQSH%@SI@'@) @%Oﬁg;cgfqucry,

C@g eregggrétlhnl\(/j%%lfom therF IS plgro}vlded a syste{n comprising: one or more
SRS S STLL SRS RS PR ATEF T FSRRpThS S IR &8 h Y8 oy Fe e
to receive a search query from a first user; a related query processor of
the computer servers that is configured to identify by a first related query
as being related to the search query based on information that indicates
relative timing or sequencing between the search query and the first
related query in prior submissions by & plurality of users that include users
other than the first user; a document locator of the computer servers that
is configured to identify a first article that is responsive to the search
query; and a ranking processor of the computer servers that is configured
to, in response to identification of the first article as responsive to the
search query by the document locator, retrieve data associated with the
first related query that indicates, at least, a frequency with which users
have selected the first article when the first article has been presented as

a search result for the first related query, wherein the ranking processor is
fiirther confiniired to detearmine a firet rankina ececare for the firet article ac a



DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS The

present invention comprises methods and systems for improving a search
ranking by using related query data. Reference will now be made in detail

to exemplary embodiments of the invention as illustrated in the text and
accompan drawings. The same reference numbers are 5used

RGO 3{ %a‘rawmasd TR ETOIBUGHEG e detptibRc TRTE iR shimgrs have
solietike harfss\iaridu s/ systeeaeinabdondarieennitsthe e sertittlvestiorfor the first

rgb@% %&9%% %(éielr: ﬁ‘rn‘]g'é“ ﬁrglm 9&%@1‘%&%%‘%{89'?5% §€¥e§[:%%su it for

in which exem Iar embodiments of the” present invention may operate.
HhEBrégentn o YAy Botsd? ARd B G iR BREPLsteig e firs
revetid 4@The system 100 shown in FIG. 1 includes multiple client devices

102a-R @ nehveldavice04,.a0d,a a%tvg%{ltoﬁvém%m%H@%%%@H&%NQ system

includes the Internet. In other embodiments, other networks, such as an
P PEREERTRY B GEE, LS ST B S Ee0 Hififg e B Sprega it is configured
fnvention ssvesh operatenin asinglercomputenuheclientdelitesdfR@enservers that

1@9&W§L@&PE'%‘HQ§ @C{Pﬁ?ﬁqfcﬁétéﬁ%%@)%{%% Fn%ld%g‘\’g %?eae&?r‘@l‘?%ﬂély based on

access memaory (RAM) 108, in the embodiment 15shown coupled to a
“B?b&é%%P‘fiﬁ“ﬁeﬁ?sp%%té‘é%?‘i%ooéiaﬁ%%% SEtsPrRdinseReR aREBLEaBIde frst
rpregravrinstrictions stofed iny memmoryl 08 uSuchhprockesorsmaidncludehe first

LE%WQI&QFQ&% $5Q R A Lgmﬁ{&gr%%rm%h NERH Eﬁﬂ%‘ tgrggﬁtﬁ?cﬁrﬁ an %MQE 'that is

or may be in communication with, media, for example computér-readable
RS WIER* *§f6?’é§trﬁ%ftrﬂ&.%@*{H&pwrféﬁ%%%ﬁt%ﬂmhéeb‘ﬁs&é?é&conhgw ed
tansedivesprocessoritotperigrthetlessteps describeddereiniiEmbediments by the

d@ém‘d@ﬁllwﬁ@g@@!@a m&%ﬂ&%ﬁﬁ?t Quhl%{%%‘?&l'ﬁué%d tm’l, %10&185 at least, a

electronic optlcal ma etlc or other storage or transmission device
T A R T T 16 EEEEH Cndihd i BlSeAEs HF S EIR RS AR Frented
ayvitiractoushitdensitifies ingut device  whittvioohaputnseadalierindtrietians igured to

dgéhﬁ;]@xmpmmg%@% media inplyde, Q%‘éa%ﬁ @Q};J'mﬁﬁg xtgceﬁzég)%gych query

D-ROM, ma netic disk, memory chip

gL e et i oA PR A ot CE g

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the present invention are better
understood when the following Detailed Description is read with reference to the accompanying
drawings, wherein:

FiG. 1 iHustrates a block diagram of a system in accordance with one embodiment of the
present invention;

FIG. 2 illustrates a flow diagram of a method in accordance with one embodiment of the
present invention;

FIG. 3 illustrates a flow diagram of a subroutine of the method shown in FIG. 2; and

FIG. 4 illustrates a flow diagram of a subroutine of the subroutine shown in FIG. 3.
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magnetic media, or any other medium from which a computer processor

can read instructions. Also, various other forms of computer-readable

media may transmit or carry instructions to a computer, including a router,
private or public network, or other transmission device or channel, both

wired and wireless. The instructions may comprise code from any
computer-program 5language, including, for example, C, CC#, Visual

Basic, Java, mislamEs o rip OhlenDdevigesiFO2 ErBEapisoNpsiude a
number of external or internal devices such as a mouse, a CD-ROM, a
keyboakd pesstigipraynoeothepinputobotitpul sevivedobxamples ofetidrianking by
devices 102a-n are personal computers, digital assistants, personal digital
SUBISTMES Bt i pHoHEE TR Slle Phbheeds st pherespkgers aritapts of te
tablets, Iapﬁgg%?rgenu&aer%ﬁx? prpcessor- 10based device and sir?élar tg/ es

myenton as i 2CCOMPAnVIng grawin £ 5ame relgreiic HI'I'EbBI'" are
Of §Yste s ana deviees. T genéral & Client Gevite Lo25-HiNay Be 5y 7

PEALRIAGEIROHAANEY Rty mironnesiedite. g nehvark, 106.a0d dhate pars,

interacts with one or more application programs. The client devices

102a-n shown include personal computers executing a browser
applic¥ionuprygiraum isuchoasinteriete yptorer Fivkntiension Be@dromcted. FIG. 1is
Microsoft Corporation, Netscape NavigatorTM, version 7.1 from Netscape
COMTtN BETAIRE CoRSBFEEH S13ER & SAFaH TIAmpErgisn b Omom Eppieresent
Comﬁuter. Thl‘Olﬁ%h the client devices 102a-n, users 1123-n can .

ES TR RPET thESTERIBH T8 With e SOF Bth &P ARGSWRA Gty otber systems as
systems and devices coupled to the network 106. As shown in FIG. |, a

server device 104 is also coupled to the network 106. In the embodiment
shown, a user 112a-n can generate a search query 114 at a client device
102a-1Tte tyamsniidtehtivense it 2@advicenlildpidaithe detivarkit06., ketrver device
example, a user 112a types a textual search query into a

104, and a network 106. The network 106 shown inciudes the Internet. In other embodiments,
other networks, such as an intranet may be used. Moreover, methods according to the present
invention may operate in a single computer. The client devices 162a-n shown each include a
computer-readable medium, such as a random access memory (RAM) 108, in the embodiment
shown coupled to a processor 110. The processor 110 executes a set of computer-executable
program instructions stored in memory 108, Such processors may include a microprocessor, an
ASIC, and state machines. Such processors include, or may be in communication with, media,
for example computer-readable media, which stores instructions that, when executed by the
processor, cause the processor to perform the steps described herein. Embodiments of computer-
readable media include, but are not limited Lo, an elecironic, opticai', magnetic, or other sforage
or transmission device capable of providing a processor, such as the processor in communication
with a fouch-sensitive input device, with computer-readable instructions. Other examples of

suitable media include, but are not Iimited to, a floppy disk, CD-ROM, magnetic disk, memory

chip, ROM, RAM, an ASIC, a configured processor, all optical media, all magnetic tape or other
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query field of a web page of a search engine displayed on the client

device 102a, which is then transmitted via the network 106 to the server
device 104. In the embodiment shown, a user llZa-n inputs a search query
114 at a client device 102a-n which transmits an associated search query
signal 126 reflecting the search query 114 to the server device 104. The
server device 104 shown includes a server executing a search engine
ARpleationpregam sHchanhe GoopleTM eepreh goginer Simitad tostietions.
client devices 102a-u, the server device 104 shown includes a processor

A6 coipledite Sooomputerreadabiebnarnbey il 8 8emieruevigent@ptions 1o
depicted as a single computer system, may be implemented as a network
BIBEETH HHEAPEGCOEEEr ST Af P O PAEEH &F BRGIER DS HiegRIRFeFsehanne,
mainframe computers netvg/rgrked comE)uters,ﬂa Eg)c{ocessor-bcaseg1 igrgvric%amm.mg
T ARy RS spéetél?%s Sha HEHcES EléAt procds 4ors T and the °
AL PIRSERRe AR be-anyof-a Rymber.of- well kaown cemputer
précessors, such as processors from Intel Corporation of Santa Clara,
California and Motorola Corporation of Schaumburg, lllinois. 10Memory

118 cantaing the ssHerch sagine applitationmprogiansaisekintwrslalsaces such as a
search engine 124. The search engine 124 locates relevant information in
respondelGabenkentgasne SERlE0M eiEEIPI PReRPTHE S6pie Faaite of client
104, or related device, has previously performed a seg:gh of the networ“mar

40°E0 1Bt RIS (R A e B A GBS S BT PR BEh S IEHRIRRLAG <
ﬁg{&é&mﬁoﬁg nected to 1o ihenetwork d&l ﬁamﬂgé@?%gﬁo% the.articles In qqor

emary or andther data stgjrat’ge evice. Articles includé, documents,

fﬁ&%@%@%n&v&m&@%ﬁé@éf\@ﬁ%§ fnatse sUGhoas:HIT Mbie¥MbyietH #MLs may

Portable Document Format (PDF) files, and word processor, database,
apghapplication fregtaR dacHmmenbiitessausioganden 106 anyioth@reracts with one
information of any type whatsoever made available on a network (such as
thentmtenméts i pereonak cOmpUieY, v othéf tomputiigor sto regenH eanguters
The 20embodiments described herein are described generally in relation
F@L%Eﬁm@:%ﬁppﬁcaﬁon program such as Internet Explorer™, version 6.0 from Microsoft
Corporation, Netscape Navigator™, version 7.1 from Netscape Communications Corporation,

and Safari™, version 1.0 from Apple Computer.

Through the client devices 102a-n, users 112a-n can communicate over the network 166
with each other and with other systems and devices coupled to the network 106. As shown m
FIG. 1, a server device 104 15 also coupled to the network 106, In the embodiment shown, a
user 112a-n can generate a search query 114 at a client device 162a-n to transmit 1o the server
device 104 via the network 106. For example, a user 112a types a textual search query into a
query field of a web page of a search engine dispiayed on the client device 182a, which 15 then
transmitted via the network 106 to the server device 104, In the embodiment shown, a user
112a2-n inputs a search query 114 at a client device 102a-p which transmits an associated search

query signal 126 reflecting the search query 114 to the server device 104,
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embodiments may operate on any type of article. The search engine

124 responds to the associated search query signal 126 reflecting the

search query 114 by returning a set of relevant information or search

results 132 to client device 102a-n from which the search query 114
originated. 6 The search engine 124 shown includes a document

locator 134, a ranking processor 136, and a related query processor 138.

In the effibodimedtsiolon seaoh isdoissisesreomputengedearasidinigei pptiisation
memory 118. The document locator 134 identifies a set of documents that
arsaEsHonehe toethecsisalrratioryain fromia (Gdby AEphdqrigprel 02a-0, the server
embodiment shown, this is accomgl\j/%hed by accessin% an indzg

of
dAEtRTeNsTREB XA S RBYASTRES \Gifit POt Atia PSRRI RS Bragards S
tegs. 1 [BOKDD RIOCes R0l ARR AR SE0'ES NS SRACIERILISHR of
incTu Ing the focated set 6t we pages or documents based upon
releyanse Jo. & SeArch.arsen: 414 and- RrrByiethat ctiteria rhhgHelatedpuiers,
query processor 138 determines or otherwise measures a quality signal
sugeh-as.airelaiad-cl e praigaal 128 thatceflectintiotherwiseycomespdisoes. Client
to 10relevance of one or more web pages or documents in the located set
ofrtlessear thirestits £8%: ot bitan kinutions angiehaf atbisties efmpuier
the document locator 134, ranking processor 136, and related query
p%@%@%i%%ﬁ%@ﬂ@%@r?ﬁg@g (paRgRRtion Ofséémae%&n‘&é‘g i3 g Motorola
pr videstacc%s%s %t}o ot@er s,[ti?i{la0 e elements, such as a related query data
storage efement, fir“lnfhé“é‘xamp € shown a related query database 120, and
a selection data 15storage element, in the example shown a selection
data datghasey 122 cdheispacifiaselaglitn:gdatabase-shemt) isaknown as & scarch
clickthrough database, but any selection data storage element may be
usedirDatad sThragere]emmrtd 7 byl vdey amyndrengrosomiginatigricof scarch query
methods for storing data, including without limitation, arrays, hashtables,
listd 4 dfsergatper Badet similar types of data storage devices canbe
accessed by the server device 104. The related query database 120
stores 2Qdata agspciatedh relatinshing.beneen A eatchanen 1d4.a08me
other search queries. A relationship between one or more search queries
mayRerbased uper a-Hxrdeiemmined setef sies :f be.serich engine-h24onnected to
determines relationships or otherwise executes a set of instructions to
determineteldtionshipsbetweenisearchmeuendd Sandrstbregata storage device. Articles
relationship-type data in the related query database 120, Alternatively, the
relERegeRr PROBe S G- ABE T S RIFE S ramtRyA Pipathsuch as HIML, XML, XHTML,

Portable Document Format (PDF) files, and word processor, database, and application program
document files, audio, video, or any other information of any type whatsoever made available on
a network (such as the Intemet), a personal computer, or other computing or storage means, The
embodiments described herein are described generally in relation to documents, but

embodiments may operate on any type of article.

The search engine 124 responds to the associated search query signal 126 reflecting the
search query 114 by returning a set of relevant information or search results 132 1o client device
102a-n from which the search query 114 originated.

5
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otherwise executes a set of instructions to determine relationships
between search queries, and stores relationship-type data in the related
query database 120. It should be noted that the present invention may
comprise systems having different architecture than that which is shown in
FIG. 1. For example, in some systems according to the Spresent
invention, the related query database 120 and processor 138 may not be

partofthe, search engine 124, Ak 1Ay e aut modifopion of selection

Odifi
136,
data (such as click totin r other operations {I??%,.OA 50 inother T ooesser

emRoAimenis. e Selated GUeryRIQEeSRRE1aR MaMAHRG e AUPHE Bluter code

the document locator 134 or other system The system 100 shown in FIG. |
isyenely:exemplanyy argl ishusedutacexplaintheaxemplatysethiodsaents that are
shown in FIGS. 2 -4. 10In the exemplary embodiment shown in FIG. 1, the
retetechgueny idatedals eut 20 h G wticktwo g databasetZ2reontbon cates is
gathered and stored prior to carrying out the example method of the
PrESERPHRIEH D ACaS ShDIRTIACKHES TN O Rt t6°ATENg: THib Retarsgl search

query. goceﬁss r 138 shown et(grmines are aat]i&nshig bet een two se?rglz
SR (55 FEEOY Y antt ARV ARG For BxamBie- e BrSxiicy BF big"

5?%3&95?{5 35%3%2{08@%[}‘ %g%%%eq %?%cgr%rérgégﬁg%mgn %Q%Qn@qu %rscMar%h guery 114

types in a first search query such as "infinity auto” and then inputs a

sagend;searshausRtsuchasiHinfinikpmediatalysaftermard, dhanalatedneasures -

query processor 138 may define a relationship between the first search
guenyianithessgconddeatchaueiyndn fiishexafiple pthécelationshipards to
proximity between search queries would be defined as "back-to-back" or
conseenthve STRUEITIE thed deeas/tdfipiyatits: helatisrstipy thegompiegesults 132,
“infiniti," 20"luxury car,” "quality luxury car," and "Japanese quality luxury

At Y B HCRREAPTF &7 AP B A TS I GSE S h Hpe Pocessor 136,

fogg ria %Qe initial queg{g init auto " Other types of relationships or

) 'd d .
proximities ¢an’be detined accor ertoe R invention and stored by the

related query database 120.
Server device 104 also provides access (o other storage siements, such as a related query

data storage element, in the example shown a related query database 120, and a selection data
storage element, in the example shown a selection data database 122. The specific selection
database shown is a clickthrough dafabase, but any selection data storage element may be used.
Data storage elements may include any one or combination of methods for storing data,
including without limitation, arrays, hashtables, tsts, and pairs, Other similar types of data
storage devices can be accessed by the server device 164, The related query database 120 stores
data associated with relationships between 2 search query 114 and other search quenies. A
relationship between one or more search queries may be based upon a predetermined set of rules.
The search engine 124 determines relationships or otherwise executes a set of instructions o
determine relationships between search queries, and stores relationship-type datz in the related

guery database 120, Alternatively, the relaied query processor 138 determines relationships or
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As another example, the related query database 120 can store information
that the relationship between the first search query "infinity auto" and the
second search query "infiniti" should be stronger or otherwise weighted
heavier than the relationship between the first search query and a third
search query "luxury car." In this example, a deteijuination can be made to
5weight the relationship between the first search and second search query

heavier than the elatignshiphetwaen thadirst ssarch 88 hird-seat@hries, and

query so that improved search results for subsequent search queries can
he-abtained frompkelated auetiesdbypesiokweighting can include the
number of times two search queries are input "back-to-back," or the
proximity in time that two search queries are input. Other types of
weighthrgosddimiried rbr HsTERIEL PE Uit AN BERTH SHIHER LR thig different
invention and stored by the storeg Ey a Egelate;d qyer database 120. dine to th
ﬁfﬁ%fFé'i‘éﬁeet&a& JE?W&%?%\E)%%@‘TQB’S . 1, For exambie, in s0 § actording to tne

fT‘IOWh incliides & lict oF feiated: gueries
[OLAPRUIGHIAT AUSTk Gl EXAMPIE. J9hiNe SEAEL AR ML AUIR o the scarch
our related queries may be’stored and associated with the search query

cinfinityautos whhese relatasiaueries ssanka sinfinitis chix ey anirgualissher
luxury car," and "Japanese quality luxury car" This number of related
ahiesiesisthuseddarexamplepdipassshindtherogmpodireentd dtheay affect the
number of related queries can be greater or fewer. The clickthrough
detababeaReshowiestordddatarssutrited With (ke Sghettion Ffa | s merely
search result 132 from a search engine 124, such as fro list of
BB S o 46t TherelBB HES TSP LA PR R F@Of‘fl4iﬁég?%>gam%le, a

user 112a enters an input at a client device 102a-n, such 20as
manipylating 8 HoHSe8hARRIMSAINRUE dRYIGE 1R £ligK KON QEIRRIEL0 and
URLs associated with web pages or documents of a search result 132 A
userhelick dsgererateddniikesats seledtian-ofadocusmentdocadectimmple
the search result 132. This "click" on a document is stored in the
cligkthroUghrdetab asert22 mskoseledivr as$oSidicelswmtretid Hocu e rrigied
presence in a search result returned for a particular search query. Many
GHTEr BOER S A8 drG TR TR M58 &S A RCEHEET Bifeias Py By recoraing

Saté) Exgait}bz?r';g ?osr \elycgrlliple, the proximity of one search query to another search query. For

example, when z user 1122 types in a first search query such 2s “infinity auto” and then inputs 2
sccond search query such as “infiniti” immediately afterward, the related query processor 138
may define a relationship between the first search query and the second search query. In this
example, the relationship or proximity between search queries would be defined as “back-to-
back” or consecutive. Thus, for the query “infinity auto,” relationships to gueries “infinit,”
“luxury car,” “quality luxury car,” and “Japanese quality luxury car” may be defined 1f a user
112a inputs these gueries immediately following the initial query “infinity auto.” Other types of
relationships or proximities can be defined according to the invention and stored by the relafed

guery database 120
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User clicks are generally referred to as "clickthrough” data. In the
embodiment shown, the search engine 124 measures and stores the
clickthrough data as well as other data related to 5each of the documents
located in the search result 132.  Clickthrough data is generally an
indicator of quality in a search result. Quality sipals or clicicthrough data
can include, but is not limited to, whether a particular URL or document is
clickedsoyehpartieculsr ubersihodwie iRt } boument igbwebqdbe ke
clicked by one or more users; and how often a particular user clicks on

BFEETTEIBGRiHE RS ST DagsEy OB 8P4 B ety Siealemmiidpinit”
lickth h data, such as. [ t ati I data,

SE Tl By &1 UG SRS B0 D SO AP G e

Siner datg ralated;o documents locateglin.g. searchesult 13 that can Re

stofed In a clickthroughdatabase 122 or other data storage device can

shoee bukdsRetlinpitediedow iten mpastielarddR o, dQQUmentes me
web page is shown in response to a search query 114; how 15many times

@l pantibitaesearchqieryeitd isdbikdddychsersy kb 2ennthe adesarciimends for
particular document has been posted on a network 106, and identity of a
soErCEDisapartdeular docurmeabeh EoHatAoRk 10655 Tipetd empstignentnciude
shown in FIG. 1, the server 104 is in commupnication with the related query

e PRFREE of S EhR BRS CHR RIS R DREADREE P22 Fhe s BT T i dprigy that

t%%tsa apﬁrgcg&Tc,eg)XrngtycB he.data in the.two datab%%er%l%ggﬂs 22 are

mpY tner S 0 Weighine 67 it r-tvpe data can be
used to | prove tehe‘searcth re[g{]ﬁts provrélea“‘in response to a Séja query

I JEP R USRI a Masiousymethads &5},%@9{@@@%%&65@ prgsent
P

invention may be carried out. One exemplary method according to the
present invention comprises receiving a search query, 10

The related query database 120 shown includes a list of related queries for a particular
query. For example, for the search query “infinity auto,” four related queries may be stored and
associated with the search query “infinity auto.” These related gueries can be “infinitl,” “luxury
car,” “quality luxury car,” and “Japanese qualify luxury car.” This number of related queries is

used for example purposes. In other embodiments, the number of related queries can be greater

or fewer.

The clickthrough database 122 shown stores data associated with users’ selection of &
search result 132 from a search engine 124, such as from a list of documents located 1n response
to a search query 114. For example, a user 112a enters an input at a client device 102a-n, such
as manipulating a mouse or another input device to click on one or more URLs associated with
web pages or documents of a search result 132, A user “click” is generated by the user’s
selection of 2 document located in the search result 132, This “click” on & document is siored in

the clickthrough database 122 as & selection associated with the document’s presence in a search
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determining a related query related to the search query, determining an

article associated with the search query, and determining a ranking score

for the article based at least in part on data associated with the related

query. The related query may be related to the search query in any way,

and determined to be related in any way. Examples of related queries

include having been 5input as consecutive search queries by users
previbuRNRdHetieroirelroeirmbltple tifes), efberishirputbyuary Sewsvattisiated with
a defined time range (e.g., 30 minutes), a misspelling relationship, a
nﬁ%@ﬁé‘ﬁ??@lﬁ%ﬁ’sfﬁﬁmgm fridriglical relationship, a translation

relationship, a synonym, antonym, or acronym relationship, or other
human-goncejved,QrLma P@%ﬂ%@t% ABSOEIRUAMN A0 ANY COMPUIEE shown,
or algorithm-determined relationship, but the invention is not limited to any
1enpasiicularelatianshiprdhed elatedigusiortalfoMay: RPN SEPRE @fia related to
more of a variety of data associated with a related query in any way.
Exsninplés:cibretatet iposry ddln mokideiséisction score for an article

when associated with a related query (such as, for example, the number

of times rtlcl has been " |cked when returned in search results in
opone TR B30 B P NG i SR STBAAR oy e

8%999&@1%9% asgogiated with the Telated query,, h5.and a totakselection .. .o

score for a plurality of articles associated with the first related query such
asiifeeexamplecthe tetalmwnober ptrliciethionghsfaralbarasdefingdsy one or more
number of articles when returned in search results for the related query).

Otkrer: exdrmpledimclydeithemuen bérkebtimes ithedrelated querythasdae €ther types of
the subject of a search, the number of times search results for the related
qaeHjth a%%%@@#é%ﬁ%@r%&é Sifive HEiseef imesosebrevaesults fordatz, can be
the related have_ 20 included the first article, and the number of

tirfies CEE%\F rebsle i Yelatet SRR SHATRTERAP TG ded the first

article. Any data associated with the related query may be included in

related gRsydatai AnddhRseRresmesel SXAmRETesul: B2 SNEn be stored in a
embodiments, determining an article associated with the search query
mdiricbroprisés desertiningthatitesantigtedis assaciatedivyith: hotb: theied to, how
search query and the related 25query (for example, the article may be

retiienad intisaiardiRle st onb othvireosenicthejue iy merdibeid 4 syaldtadery 114; how
query). In such an embodiment or other embodiments, a selection score

foPiffe SRFCIE RATISH SSBER M thakehRY G ek ﬁy%aa%%ﬁmné@mular
and determining the ranking score for.the fir rtlcl may co

R e O e v gocoment o
selectiomspgre. In one embodiment, it is determined that the article is

associated with 5both the search query and with the first related query by

determining an initial search result for
In the embodiment shown in FIG. 1, the server 184 is in communication with the related

query database 120 and the clickthrough database 122. The server 104 carries out a process by
which the data in the two databases 120, 122 are used to improve the search results provided in

response o z search guery 134 from & wser 112a.

Various methods in accordance with the present invention may be carried out. One

exemplary method according to the present invention comprises receiving a search query,

10
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the search query, thedal search result comprising the article, and
determining that a search result for the related query comprises the article
as well. In some embodiments, the article comprises a representation of
the first article, such as a uniform resource locator. Further, in some
embodiments, determining the ranking score for the article comprises
1gdeterminin%a number of times the artjcle was selected when presented

i SSRPEH eSS Tor e FETAtEd Glie  hie iy B BERBR AR FFargiod wit the
faghian.Qne sz@mi%lsi@gﬂgﬁggmwgﬁ ﬁ%mg%zﬁfb%"gﬁ? Ke%”s?&s for the
article when presente IN searc %esu ts for tﬁe relate query. In some

embealiments, @ anking ssorerfaran.article s determined  THIS.MAY BEry in any

accomplished in any fashion. In one embodiment, a mathematical function

omalgerithimemay:-be b usedd @neox more vanrblesmav e-Hserl dRdhaving teen
function, including those associated with related queries and other

varabkeso@ e Exairpie ofcdetdrmirnngavankingsetre focam antidlge times), queries
comprises determining an initial ranking score for the article when

a ST R A YR THE SEERA GRS AR G i cI BT A niariraPRlimeaF fasb. 2

com risiq%ale irthiaI rgﬁn%i}g% core and tt?le selecti?n, score.. Thjs

e R e e O T

mathematicar function rﬁlay

O%§%ﬁh£9é%%%i§ﬁ5ﬂﬁﬂ]§,% 8%%@2}%&&% 5§W—§ggé%ﬁ%r association,

the selection score, weighted with at least one weighting factor. Othe

sush funclignf-eompisenamningdhe nitakrankingscore.ant:the  limited to any
selection score, normalized with at least one normalization factor. Again,

thesecelre mhilyoestapn ples;daiet & wayiety of functipnssroaydbentised s 1ar8OME data

embodiments, articles are ranked in relation to other articles based at

|e§§@qwtﬁ%ﬂim a related query in any way. Examples of related query data include a selection
score for an article when associated with a related query (such as, for example, the number of
times the article has been “clicked” when returned in search results in response to a search for
the related query), a second selection score for a second article associated with the related query,
and a total selection score for a plurality of articles associated with the first reiated guery (such
as, for example, the total number of clickthroughs for all or a defined number of articles when
returned n search results for the related query). Other examples include the number of times the
related query has been the subject of 2 search, the number of times search resuits for the related
query have been shown to users, the number of times search results for the related query have
included the first article, and the number of times search results for the related query shown have

included the first articie. Any data associated with the related query may be included in related

query data, and these are merely examples.

In some embodiments, determining an article associated with the search query may
comprise delermining that the article is associated with both the search query and the related

query (for example, the article may be returned in search results for both the search query and the

11



10

15

20

on related query data. For example, in one method a second article

associated with the search query is determined, and a ranking score for

the second article is determined based at least in part on data associated

with the first related query. The first article and the second article are then
5ranked based at least in part on the first ranking score and the second

ranking score. A search result for the search query having the first article
angddbe geeonthaticleranketiacsardingratleashienpakt $9:the fissisaokingarticle
score and the second ranking score may then be provided. In some
embotdisserttsdavsbcond etdte yuery e futedioahensbdmeniuiesytis ranking score
determined, and the first ranking score for the first article is further based ‘
atifE &t i bnrepatacagsteiStEa o gith: tha\See sineremiecreistry2 Dhtaleast in
associated with one or more relatbed. ueries may be used to score and . .
o R A E SR B 60Tl SeATCHTTRSRE Ther ERRIMIIAR ibele o ossociaed with
e ' Nt [ ted or iterated to

D T h Srat o
intResordaneayvith the Mresentiaentisnimdetail-dhis sxemplan: pethodercs
is provided by way of example, as there are a variety of ways 15to carry
outsriefhats raecarding tootheiprese ntinkention. Themethot200:sh0hkitlcle
FIG. 2 can be executed or otherwise performed by any of various

SYRSIERISSSThE Miethist 200 tkedescrive below agmbmmietoutdyidieosystem

100 shown in FIG. | by way of example, and various elements of the

system 100 are referencgd ine E'QQQQQ&%@S g})éarréngle methc%dr f FIG

2-4. .
m% 8L, 1n Sgrme emBodimen score £ rtmsi'e COIMPTises
The method 200 shown provides an improvemen of § searc ranﬁlng P

usingrelickthroughdata:and delated.qURNEScieq &%Br@&ﬁb@%ﬁ%ﬁ%ﬂegum for the

FIGs. 2-4 represents one or more steps carried out in the exemplary

methed 266, ReferingboFenRisirdineky2aithe examplomethod-20Qining a
begins. Block 202 is followed by block 204, in which a related query
dagibesseddokereiided MEhisirrayibe mecomplis Frad:byssidtsdxatnplaated query.
constructing such a database or establishing communication with such a

database, As described with reference to FIG. 1, the related gu e%, be
database 120 stores relationshipype data betveen a Seareh query T4 o

and otharseprchg Black 204.is. iolloyued-Dy block 206, inyxhigh.a. algorithm may be

selection data database, in this case a
nsed. One or more variables may be used in the function, including those associated with related

queries and other variables. One example of determining a ranking score for an article comprises
deteTmining an inifial ranking score for the article when associated with the search query, and
calculating a mathematical function comprising the initial ranking score and the selection score.
This mathematical function may be any of a variety of functions or algorithms. One such
function comprises combining the initial ranking score and the selection score, weighted with at
least one weighting factor. Other such functions comprise combining the initial ranking score
and the selection score, normalized with at least one normalization factor. Again, these are only

examples, and a variety of functions may be used.

12
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clickthrough database, is provided. This may be accomplished by, for
example, constructing 5such a database or establishing communication
with such a database. As described with reference to FIG. I, the
clickthrough database 122 stores data associated with users' clicks or
inputs to a search result 132 provided by the search engine 124, such as
a list of documents, such as web pages, provided in response to a search

query 134 fram.auiser 112 Black 206isifollowed by Klack 208 10 diehast in part

a search query, in the form of a search 10query signal, is received by the
Servasat the-enhodinentshRWA ofeusahdd 2 - generates Ao eiara Waery ssarch
114 at a client device 102a. The client device 102 transmits an associated
searchigueeynsigdatdPorrefiegting dlie Searciygietyis i4dtsthénsébeerd at least in part
device 104 via a network 106. The search engine 124 receives the search
querjeEigrrareRe wil hrdtessiicthesdarthy amciﬁarrﬂd?@%ﬁ?ﬁ@ﬁh?éﬁ then
user 112a types a search query "infini auto |nt he search uer

O 57 S8 G DGE B O SO STAES B S5 TR B A st

1Qza fransmits a hseafc %Xh% ﬂ&?k&%%%%t&{%ci&%‘ﬁﬁ gﬁef@zmmgy%mm least

auto” or some othe represe tation or indication of "Infinity auto."

segrehy enging- 124 raceives the signal A20.and delermines:that p BW&H&I

auto” is the desired search query 114. Block 208 is followed by block 210,

in which article data, in the case shown, document 20data, is determined

and recéivedidnrthisiivloek 2 seciminBdeiisoeinTelitashows, sarecsgarohis determined,
engine 124 conducts a search _for relevant documents in a search

b AS TSR 1 iy B URTAAGE e B It

fromtt e netwark.1 The rch en 4 receives d cygnent data
o 5econg re ate 61’\? a 58001 one QT more 1'6 ] HETICS T bu USﬁd 10
from}{he $2AIch database or memory 8 |n response fot arc qu ry

signak 126.1afl %P&lﬂ& the 5&%@{@3%&{ Yeld fr%s%%ﬁ%%&c?% embodiments of

document data is also referred to as 14
the present invention may be repeated or iterated to improve search results,

FIGS. 2 — 4 iflustrats an exemplary method 200 n accordance with the present invention
in detail. This exemplary method is provided by way of example, as there are a variety of ways
to carry out methods according to the present invention. The method 200 shown in FIG. 2 can be
executed or otherwise performed by any of various systems. The method 204 is described below
as carried out by the system 100 shown in FIG. | by way of example, and various elements of
the system 100 are referenced in explaining the example method of FIGs. 2-4. The method 260

shown provides an improvement of a search ranking using clickthrough data and related queries.

Each block shown in FIGs. 2-4 represents one or mere sieps camied ouf in the exemplary
method 200. Referring to FIG. 2, in block 202, the example method 200 begins. Block 202 is
followed by block 204, in which a related query database 120 is provided. This may be

accomplished by, for example, constructing such a database or establishing communication with

i3
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the initial search result for the search query 114. Document data can

include, but is not limited to, a universal resource locator (URL) that

provides a link to a document, web page, or to a location from which a
document or web page can be retrieved or otherwise accessed by the

user 112 via the network 106. Note that document data is somefimes

referred to as a "document"” throughout the text of the specification.
Altetnativehpsthe docunvehtiticatfrel84d o hding Sreothedisemebaibes 120 stores
document data in response to a search query signal 126 reflecting a
sEdrERery e R Esearh Be i BigER %@éﬁgﬁﬁ?ﬁ@éé‘é‘%ﬁ-engine

124 shown would deteiline a list of documents responsive to the search

query "infinity,auto s Thisdist of dossments would 10compisethe. in mis case a

determined document data. For example, this initial search result list for
"infipiy-aute il comprise:a lisisof 45-d acuumentsedn ihe embedinentmcting
shown, this initial determination of document data may be by means of a
camientionadssearchigihgimecquenynandaesultsreiuriaiBioek 21 0dsfolowat

by block 212, in which related query data is determined. In the

15efmbodimEHE shownlicksigueh dabhp gatalisioetclisinsgfoicaat users’ clicks or
document in the initial search result for the search query by calculating a

reltBE ety Siueat i FBEAES T BaEH BB SR 10 CHtEd it thb Jhitpgpments: such

search result the search snaine, 124.ganerates 2 elated guany signal 128

for each particular document using a related signal query function. For

example, in the embodiment shown, the related query processor 138

receivesthekinitiak searekirestilbciAne atedqtienssighapbé0fundiiofreftéetsarch

a score for a document that includes data associated with at least one

quieyTelEtE d toctive sl i queey. IHecrakitedors RsignakighEtifmednethies a scarch

case a set of instructions . i ) )
query 114 at a client device 102a. The client device 102 transmits an associated search query
signal 126 reflecting the search query 114 to the server device 104 via a network 106. The
search engine 124 receives the search query signal 126 and processes the search query 114. For
example, if the user 112a types a search query “infimity auto” into the search or query field of a
search page on a browser application program, the client 102a fransmits a search query signal
126 that includes the text “infinity aute” or some other representation or indication of “infinity

auto.” The search engine 124 receives the signal 126 and determines that “infinity auto” is the

desired search query 114.

Block 208 15 followed by block 210, in which article data, in the case shown, document
data, is determined and received. In this block 210 in the embodiment shown, the search engine
124 conducts a search for relevant documents in a search database (not shown) or memory 118
that have previously been indexed from the network 106, The search engine 124 receives
document data from the search database or memory 118 in response to the search query signal
126 reflecting the search query 114 from the user 112a. The document data 15 alse referred to as

14
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processed by the related query processor 138 shown, determines a

weighted value for each document in the initial search result depending

upon the number of times other users have previously clicked or otherwise
selected the particular document as a part of the initial search result, and

upon the number of times other users have previously clicked or otherwise
selected the particular document as part of search results for other
quenesielaiadiie-ibe searchauenicAd documeihthatis seleqigcha SheRtBL: timited
number of times may have a heavier weighted value generated than a
dosumentselectedra: fievear fURIDehahtimiess Note thatothersignaledadlor to a
can be 5generated for each document or web page based upon other

inp0tater SbseTiationstuaertivateb urebees oy ety e e relhted guepyssed by the user

dag gase 120 and/or the clickthrough database 122, or another data . .
SO RG RESTork 100y oS PRRPE b Ay SO BPF BT e Sghapmert

funglions.may. be mplermented by varipus ebodiments ot e invention, .

Exampfes of variables that may be included imare ate query sig
funetion iRGlude . Vith ot inate R PRGNS MONEQf the J&HQW'E@ieﬂe?@ng a search

total selection score for a related query q',, (e.g.., the total number o
clicksronigll documents shown in response to the related querydenoted
NU(qQ'i) an instance score for related query g', was shown (e.g., the

number of times related uer}g %was received from users and/or the
number 3?%@%@%%&?&%0%54}1 SHOY Fe A teigtieryee Weh 8 eHBWIT WS dysrmeine a fist of
defined time period)

denoted |,) a.selection sgare.for document d
o R e e e o ik o) feiated pepe
Qi) 3 HRPEE Al MG fRlaled.aHen. dr.20g dagument.d.were Shown v tor “infini
together, denotted S(d, g 20aﬁselectionﬁscor%%%’r%lggélr%ag\:w%%%%ogggg r%‘lasiéc%f ity
quenytivoindbengentext obaue i dndanrotedié(emBbdflent shows, this initial

determination of document data may be by means of a conventional search engine query and

results return.

Block 210 is followed by block 21Z, in which related query data is determined. In the
embodiment shown, related query data is determined for each document in the initial search
resuit for the search query by calenlating a related query signal. In response to each document
located 1n the initial search result, the search engine 124 generates z related query signal 128 for
cach particular document using a related signal query function. For example, in the embodiment
shownr, the related query processor 138 receives the initial scarch result. A related query signal
function reflects a score for a document that includes data associated with at least one guery
related to the search query. The related query signal function, in this case 2 set of instructions
processed by the related guery processor 138 shown, determines 2 weighted value for each
document in the mitial search result depending upon the number of times other users have

previously clicked or otherwise selected the particular document as a part of the initial search

15
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a total selection score for related query ql, (e.g., number of clicks on all
documents returned for related query cl,) in the context of query q,
denoted #(qg'i, q) a number of times related query cr, was shown in the
context of query q, denoted S(q,, Q) a number of times related query
q', and document d were shown in the context of query g (in the context of
query g means, for example, when there is an indication that the user was
user fiast inSQuth%uer g.an then inputéﬂuer

looking for que , €9, yas )
argsglg%ﬁgd{%w%gw}]béﬁot EnTESH iRpUt Guéery b or &9 8?&%8&1%? |"r31rgwi%ese}ecm

inp a%&,ﬁxr%o%ﬂgéi{e%95&?9sfeggéagrésa%g@oﬁaaé%mgﬁgage%fé%g QLAftEery A

inputting related query q'i), denoted S(d, q',, q) one or more blending
faptorscthatrellegtsifor examplentiisifinrelevanarangimporianseofthe

related queries, denoted A and an initial selection score for document i
(edporibed nambercofetickseonrdotumentimadeiwke iNthe tocumesitisls 130 can be
returned in search results for the search query), denoted # Initial 10a
setoerseidpcaktulatsgweigRtomeERbivhd iy betire st semrcrebvryiee that
and related query q, denoted W = a ngrmalization factor that reflects, for
eSAHTIR SAGH B tEH S BRTIAr YaPAtE d LB/ P 18 AR 2hSABEE e o
NO%@?}Q'ﬁB%mm 4.9ne or more other ranking factors or scores, based on
related querles,gt%e article under 15consideration, and/or other factors.

There are a variety of other variables that may be included, and these are

only exampies oMoseover vikeseant otherevatiablesmaynbeimitachGemented by
defined by a designated time period, a designated number of users, the
numbesrcofhgdensnwled Pefineaktieir uamnidromvepadlgs, fetgnathe membarin a related

who input 3éeﬂlpa.ted_ql{e£y q',tgftetré'inputting a query q), zp alll 1tlhos.e who
|rﬁ§ﬁmﬁ% tion nchude, withioul nmitation, one ore more o  IolowIng:

a fotal selection score for a related query q’;, (e.g.., the tor! number of clicks on all
documents shown in response fo the related query q’;), denoted NU{(q"})
an instance score for related query ¢’y was shown (e.g., the number of tirnes related query q’; was
received from users and/or the number of times search results for related query g’ were shown
over a defined fime period), denoted S(g%)
a selection score for document & (e.g., nurnber of clicks on document d} for 2 related query g;,
denoted #(d, q;)

a number of times related query ¢’; and document d were shown together, denoted 5(d,

£

q’i)
a selection score for document d for a related query ¢'; in the context of query ¢, denoted
#d. gi. a)
a total selection score for related query g’; (e.g., number of clicks on all documents
returned for related query g';) in the context of guery g, denoted #(q’;, q)

a number of fimes related query q’; was shown in the context of query g, denoted S(g;, q)

16



10

g',, or by other limitations or refinements. Variables, limitations, definitions,
or other data associated with related queries are referred to generally as
related query data. An example of such a limitation is as follows: 1000
people input the search query "infiniti" in a search engine over a defined
time period (such as one day), but only 20 people may have first input
“infinity" and then input "infiniti." So, if we are given the original query

25"|nf|n|'%/ "the %erm S mﬂgljg cou,ld set to Ooﬁ‘%(f)ﬁ‘%)erS 0|n gjrelamt,{eext of query
queryafunctu%rn{J as'y %gffrea xlgr%bf'e reaec?query S|gna Unctions, . 1

designated: %S - (B)-are dliscussed brefiv.below; A dirstiexample (Keofa:

related query func |on is as follows: 5wherein "M" is the total number of

iplatedauedesferexaminationdin dheembadiment shaem. dt i thearch query, or

number returned in the initial determined document data for the search
ghenl); Tetahpisdireyscore gaioulated-for docuprentety '(indtHeembodieneat- such
shown, it is the total number of user clicks on document "i" after counting
ikadHae sefre @@éfam@mmpg\m%@ﬁd qQuERGivh ‘i‘ﬁf@@ér%@ar@’gdlis for

related queries (cri+ q'2.. qt v¥e|%hed nd normalized as 10desired);
one or more blending factors that Te ects ot example, trust in relevance and importandé of the

related queries, denoted A and ),

an initial selection score for document i (.., the number of clicks on documnent { made
when the document is retumed in search results for the search query), denoted # Initial
z selected or calculated weight of relationship between the search query g and related query ¢'n,
denoted W,

a normalization facior that reflects, for example, how often a particular related query q'wm
is asked, denoted and Norm_q ', and

one or more other ranking factors or scores, based on related quenes, the article under
consideration, and/or other factors.

There are a variety of other variables that may be included, and these are only examples.
Moreover, these and other vaniables may be limited or defined by 2 destgnated time peried, a
designated number of users, the number of users who refined their query from q to q'; {e.g., the
number who input a related query ¢'; after inputting a query g), by all those who input the query
g, or by other limitations or refinements. Vanables, limitations, defimitions, or other data

associated with related queries are referred to generally as related query data.

An example of such a limitation is as follows: 1000 people input the search query
“infiniti" in a search engine over a defined time period (such as one day), but only 20 people may
have first input "infinity" and then input "infiniti.” So, if we are given the original query

"infinity,” the term S{infinifiy could be set to 1000 or 20 in the related query function, as desired.

17



"A" is a blending factor that reflects trust in relevance and importance of
the related queries (q'1:- "#an initial selection score for document "i" (in
the embodiment shown, itis  the number of clicks on document "i"
made when the document is returned in search results for 15the search
query (not counting clicks on related queries (if 1+ g'24-...q',,))); "Wm is
the weight of relationship between the search query "q" and related query

IS the numRErof 8!‘9*? 4 AYeRs ' d & brief]
normallzatlongfactoret ect ow ofteﬁ a pgrif’?li a? Sr Zte ) tie dlscusse ey
2Q:q4%" is asked. A second example (2) of a related query functlon

illustrates the use of other selection data including the number of times a
particular query is shown to users, "S(q);" the number of times a particular
documemﬁéﬁa&@m’(eéﬂb@@rgﬁ%é oW ggeres TSlohtd):" the number
of clicks on a search query, "#q;" the number of C|ICkS on a particular

document for Heﬁtede&ew—'&#(qif , ighting factor
V\Igns as followss,;. T ' |

5 wheremn “M” is the total number of related queries for examination (in the embodiment shown, it

is the number returned in the initial determined document data for the search query);

u 133

“# Total;” is the score calculated for document “1,” (in the embodiment shown, it is the

Lc k]

total number of user clicks on document “i” after counting clicks on the same document “i” when

shown in search results for related queries (q’; + ¢’2+...q"m), and weighed and normalized as

10 desired)

“A" 15 a blending factor that reflects trust in relevance and importance of the related

quenes ("1 + q'2t...q mk:

[543

“# Initial;” is an initial selection score for document “I” (in the embodiment shown, it is

“ 1

the number of clicks on document made when the document is returned i search results for

15 the search query (not counting clicks on related quenies (¢© + ¢'2+... ¢ )}

“W" is the weight of relationship between the search query "q” and related query

q m”;

“#q’w 1s the number of clicks on a related query “g’,”; and

R I

“Norm_q’y" 1s 2 normalization factor that reflects how often a particular related query

20 "g'n” is asked.

18



"#q" is the number of clicks on search query "qg;" "S(q)" is the number of

times a search query "q" was shown to users; "#(q, d) is the number of

clicks on a particular document "d" for search query "q;" 10"fi(q),,,,d)" is

the number of clicks on a particular document "d" for related query "g'm;";

and "S(g™d)" is the number of times a particular document for related

query "g'm" was shown to users. Other variables are the same as
describéderré oo the Tirstizdmpts {ijctosAltiraiexhempleo{3)tsf gelection date
related query function illustrates the use of various types of selection data

Vit e P ra SIO O AP RIS H S YETIOW EROLS) R Dtal Sifde, dye Aggnber of tmss 2

particular document for a related query was shown to users, “5(q’s@}" the number of clicks on
a search query, *#q;” the number of clicks on a particular document for a related query,

Qs d),” squared; and a weighting factor “Wy,”. It is as follows:

(2)
“#q” is the nurnber of clicks on search query “q,”
“S(g)" is the number of times a search query “q” was shown to users;
“#(q, d)” is the number of clicks on a particular decument “d” for search query “g;”
“H#(q’m,d)" 15 the number of clicks on a particular document “d” for related query “q'm.”;
and

[T £

“S(0’m,d)” 1s the number of times a particuiar document for related query “g'n~ was

shown fo users.

Other variables are the same as described in relation to the first example (1),

A third example (3) of a related guery function illustrates the use of varicus types of

selection data with a weighting factor “W,”. It is as follows:

(3} 1# Total i =# (q,:d) S (Wn x #(q'wd))
| m=l o0

=
i

i B

The variables in the related query function (3) are the same as described in relation o

exampies (1) and (2).
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10

(Wm x #(gri,,,d)) 111 -=1 The variables in the related query function 3)
are the same as described in relation to examples (1) and (2). A fourth
example (4) of a related query function illustrates the use of other types of
selection data, such as the number of clicks on a particular document for a
search query, "#(q, d;)" with a weighting factor "Wm" and a blending factor
"?.." Itis as follows: ::=(4)1174 Tot- .-"(.4");(.r.-"")1:" t::(041-4,T#:!

A fourth example (4) of a related query function illustrates the use of other types of
selection data, such as the number of clicks on a particular document for a search query, “#(q,

d;)” with 2 weighting factor “W," and a blending factor *A.” It is as follows:

“)"is a blending factor that reflects trust in relevance and importance of the related

queries (g1 + ¢zt g m)-

The other variables in the related query function (4) are the same as described in relation

to exemples (1) and {23,

A fifth example of a related query function illustrates the use of various types of selection

data with a weighting factor “W,,” and a blending factor “A.” It is as follows:

The variables in the related query function {5} are the same as described in relation to

examples discussed above.

A sixth example of a related query function illustrates the use of a ranking score
previously generated by the search engine for all queries, “Score (g, 4);” and a ranking score

previously generated by the search engine for a particular document “d” in all related queries,
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10

"2," is a blending factor that reflects trust in relevance and importance of

the related queries (q The other variables in the related query function

(4) are the same as described in relation to examples (1) and (2). 10A fifth
example of a related query function illustrates the use of various types of
selection data with a weighting factor "Wm" and a blending factorlt is as

follows: The variables in the related query function (5) are the same
as-glescripedin fglalinn,io plerdiscusscdabeve. ArfbabdhiaxampiRicutar

of a related guery function illustrates the use of a ranking score previously
generateshbyrthersearchengine feraheeties; "ScoreAn saiddimenaof this function
ranking score previously generated by the search engine for a particular
dosumentidiicmn:akdeatec guetes; 2:SbokénepatidnfuithtvarigusHy prsegfenerated by
selection data such as the number of times a particular query is shown to
ugererel easina PRl R RAABT IV O AHORIB R ERT Gt thay use selection
function may, in addition to_using selection (such as clickthrough
InfOIFRROH CRL TR SA6 e SERETAESH By A Senirt B dnie s 260

cles for
95%%%; For example, the function may use selection 5information

comglned with information on how well the article scores against the

&5,

“S(q)" is the number of times a search query “q” was shown 1o users;

“Score [q, d)" is a ranking score previously generated by the search engine for all gueries,
or can be a score that represents how well a document “d” is believed to match query “q” based

on one or more factors, such as textual factors;

“Score (0’ m.d)” 15 a ranking score previously generated by the search engine fora
particular document “d” in all related queries (g’ + q’»+...q ), or can be a score that represents

LT3

how well 2 document “d” is believed to match related query g’ based on one or more factors.

The other variables in the related query function (6) are the same as described in relation

to the exarmpiss discussed above.

For purpeses of illustration, the algorithm from example (1) is embodied i the example
embodiment shown in FIGs. 2-4. Other algorithms besides the examples shown in (1}-(6) may,
be used in accordance with the present invention, and algorithms (1}-(6) are provided o iliustrate

examples. Such other algorithms may contain some, all, or none of the variables shown in {1}

(6).

21



5

10

15

20

It is as follows: "S(q)" is the number of times a search query "q" was
shown to users; "Score (g, d)" is a ranking score previously
generated by the search engine for all queries, 10 or can be a score that
represents how well a document "d" is believed to match query "q" based
on one or more factors, such as textual factors; "Score (q'm,d)" is a
ranking score previously generated by the search engine for a particular
document "d" in all related queries (q'1-4- q',.. .q'), or can be a score that

represeftShdiliwettss eoeimBatcid Spslinged ddontaterne fatehequshyd 200 shown

q,mr%}%?sed on one or more factors. 15The other variables in the related

qUBR TlrichGRoE) e Tk SARREP 5 tleSCHISELT T TRTatl oM Ry s Bsclifaacry siens!
discussed above. For purposes of illustration, the algorithm. fro e 713 |
e 3 WPy 212
Otheralgarithms besides the examples shown in (1)-(6) may be used in
accordance with the present invention, and algorithms (1)-(6) are provided

to illustrate 20examples. Such other algorithms may contain some, all, or

none of the mja@mgzgﬁ&ﬂgﬁﬁa@ﬁo@)‘fﬁﬂ. At block 300, a counter associated with the

search engine 124 is set to 2 vaine such as “1.”" For example, the related query processor 138 can

6598
1

get & variable 17 in an associated memory 118 o an mitial value of “1.” The counter or varabls
“1I" counts the mamber of documents that are processed by the subroutine 212, and the current

value of “1” reflects which document in the st of documents in the document data 1s undsr

operation.

Block 36¢ is followed by block 302, in which the number of gueries related to the search
query s determined. The search engine 124 calls to the related query database 126 for the
number of queries related {o a particular query. For exampie, the related query processor 138
retrieves data from the related guery database 120 associated with the number of queries related
to a particutar guery, This type of data includes any relationship data as described in block 204
or other relationship-type data stored in the related query database 120 or other data storage

device.

By way of example, the number of telated gueries can be characterized by the variable
“M.” If the related guery processor 138 determines that there are four related queries for a
particular query 114, the variable “M” may be set at a value of “4,” and the related queries may
be designated as follows: ¢'y, ¢'2, '3, and ¢’ Thus, for the query “infinity auto,” if

LIINT

relationships to queries “infimit],” “luxury car,” “quality laxury car,” and “Japanese quality
luxury car” have been previously defined and stored for the query “Infinity auto,” the related

query processor 138 obtains the number of related queries from the related query database 124,
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FIG. 3 illustrates an example of a subroutine 212 for carrying out the

method 200 shown in FIG. 2 in accordance with example (1). The

subroutine 212 provides a related query signal 128 for each document

received in an initial search result 132. An example of subroutine 212 is as
follows. 5The subroutine 212 begins at block 300. At block 300, a counter
associated with the search engine 124 is set to a value such as "1." For
examplasuissfdtetd aeety. prote ssrit 38 can ‘setiey variatyle="{"ginlap luxury car,”
assqciated memory 118 to an itial value of "I." The counter or variable

cOTIn s the ROFREE B I SRS thel dRe7srobedssahyhes subrbiis queries to be
B e e e et mple, & gy

) a8 i tatl number o
docurments i tha document data s under
followsd . black 302 i wihiehdhe pumben.of augries, related.to the
seary(A:lh query is determined, ThEa s%:-arch 'enéinne 124%(%%1@ ?%%Eéo%?gfeséds

quentaatabase 20 o rdha nmb el o Gpare %f%&@%ﬁtﬁ%@v@@ﬁ“ﬁg l@iﬂicular query
guery. For example, the related query processor 138 retrieves data from
thedalatedr gdenzdatabasey 2@ associated withstde number of queries

related 15to a particular query. This type of data includes any relationship

data as described in block 204 or gther relationship-type data stored in the
related c%%ecrf‘;/ig ATRE e 1 Byotg%ct&%?édé’fawéfSlPa?‘gi?énag?ﬁ(?éfiWW(551‘detﬁ‘mmd- in

atabase

e%?d&?ﬁﬂﬂﬁ% @é‘r%?%c%%@!@é@ go%H%@Stsd%%nzi%e%c%qgc{ %%ﬁ%zees[%ag%%%]g%g 134, Among

variable "M." If the related query processor etermines are
fome elatesappeies o dRpartiaialidenn dhé ihe Yariatle. MeOaY% RS sive 10 the

set at a value of "4," and the related queries may
search guery.
Tms number of documents is characterized by {and is set as) the variable “N.” For
example, as mentioned earlier, 2 search result for the search query “infinity auto” couid have 15

decuments, and the server 104 would set “WN” to 2 value of“15.”

Note that n aliernative embodiments, any total number of documents for a search query
that has beer. defined or otherwise stored by the related query database 120 or another data
storage device for a particular query can be fransmitted to, or otherwise determined by the search
engine 124 or related guery processor 138. Further note that the number of documents for each
search result for a particular search query can depend upon the relationship-type data previously

| stored in the related query database 120 as well as clickthrough data stored in the clickthrough

database 122, or on other similar types of data stored in other data storage devices.

Block 304 is foliowed by block 306, in which a sum of weighted related query click data
for a particular document over all related queries is determined. In the embodiment shown, the
search engine 124 determines a sum of weighted related query click data for a particular

document over all related queries such as 2 weighted value that describes the towal number of
23
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be designated as follows: ' 9'?, q's, and g4. Thus, for the query "infinity
auto," if relationships to queries "infiniti," "luxury car," "quality luxury car,"
and "Japanese quality luxury car" have been previously defined and
stored for the query "infinity auto," the related query processor 138 obtains
the number of related queries from the related query database 120, 22 in
this instance "4." Moreover, q' |= "infiniti, 'z = "luxury car,"” q'3 sr, "quality

luxueyCa doitdl A 7351 RANEHR AURID LW CR e L ?eﬁatadbaél%-ies. For example,

embodiments, the set of M related queries to be analyzed may

subsetiatthpdotataueshereiecagnizedrelatachqueriestorexample @cis on s
guery may be determined to have 100 related queries, but only the top 20

refftetrgiicriss (asBatermines acpordirgrtbefdsakarapte; thenweight 8fm can then
rehationship between the particular query and the related query, or by any
otREFTREHNY) BiaiFsei faete 124 RS rfotswesd B HloekeB04, dnery signal
Wt}[&lgtl% nur Obsegg of documents ist termined. In block 210, the server 104
received docurnent dafs associated Wik ¥ ¥earch query 114. Among the

data determined was the total number of documents in the list of

documenIS respansive iotheJi0Se AR UUR o6 shol i Heberof subroutine 366
documents is characterized by (and is set as) the variable "N." For

examples asmentiobo el assaith tesultfor sheiSLAER-GHENover ali related
"infinity auto” could have 15 documents, and the server 104 would set "N"

to @V&fue of "15." Note that in alternative embodiments, any total number

of documents for a search query 15that has been defined or otherwise

stored %ﬁ@%&%lﬂiﬁ%%ﬁ’@éb@éﬁé@?ﬁ% %égoir%ra%g%t&e&ﬂatgt block 400, a counter

associated with the search engine 124 is initialized to the value of “1.” ¥or example, 2 variable

17 in memory 118 can be initially set to the value of “1.” The counter or variable “J” counts the

number of related gueries that have been processed by the subroutine 306,

Block 400 is followed by block 402, in which a normalization factor is determined. The
nosmalization factor is a reflection of how often a particular related query is asked or otherwise
mput by users 112. In the embodiment shown, the search engine 124 determines a normalization
factor that describes how often a particular query is asked by users. For example, the related
query processor 138 reirieves clickthrough data from the clickthrough database 122. The related
query processor 138 then applies a predetermined equation or set of computer-executabie
instructions to some or all of the clickthrough data to define 2 normalization factor for each
related query, Note that normalization factors are parameters that can be set either manually or
m some automated fashion from the data. For example, the normalization factor could be the

sum of the weighting factors for each respective variable “M.”

A normalization factor for each reiated guery, q’1: 2, ... @'y, can be defined as

Nom_g’; Norm_q's, ... Norm_q’m, respectively, as shown in the related query signal function
24
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storage device for a particular query can be transmitted to, or otherwise
determined by the search engine 124 or related query processor 138.
Further note that the number of documents for each search result for a
particular search query can depend upon the relationship-type data
previously stored in the related query database 120 as well as
clickthrough data stored in the clickthrough 20database 122, or on other

%’JU%% %%?@;‘P%%%? %‘R&&%Qﬁ%ﬁﬁﬁﬁg AaRIor @9&?@’%&&%@ eqﬁl%%i%?(é‘um,” the

Is followe 306, in which a sum of weighted related query cli¢
flalafenaparicuar decumentovebalaplaied Auerierdetermingd.dn, em g
embodiment shown, the search engine 124 determines a sum of weighted
related querpclickydatesfor arpasiicylalddttuinentovesslt relédted ttieries car,”
such as a weighted value that describes the total number of clicks on
Goelimameassdciated amity &l HEE L MBS assobigte dawihiiralime gjorefasid then

For example, the related querilé?rtgocess,or 138 determines a sum which

P&BRISSEIE Brastr Rerdl A YOEOHTR AP WAENHREARI8E i response

to prior searches for the related queries. The sum can then be applied by

the search apging kegLrialaad muery Areresseint38 QR rrlated fHeRe clicks,
signal 5function or to set of computer-executable instructions. FIG. 4
idusteatesamexampiemtisubotiiend06sliowminFlG & dhasthtettingated
306 provides a sum of weighted related query click data for a particular

degument iveraliretatedigdddssnbhistempodimeniiofssiubrootmeng0t when
begins at block 400. At block 400, a counter 10 associated with the

SearRRTengiie PRk hifidif2&erto YHE ¢atie of 1% BoFEkamprelad armprrocessor

3533.'%:&%2 (c){i)ékt r% C%ndeti)taegrggé%l y%%é%@gyggg ?e]:li) ]éé: 1-59%1'00(% ergt z{tap gtorage
variaple “J° counts the numoer orre ate querlés at havé™been

RLOGESSEALY IDG SIQUING 306¢ hroRIRGK 2 90uS: [Qllawe DY, DLk 302, o

in which a normalization factor is determined. The normalization factor is a

reflegtionabhaw aiten-a-particalarsrelated queRyiisasked & ihRBNISE: | realization
15input by users 112. In the embodiment shown, the search engine 124

détérivimesh sermalaatpivdacion thahdeserilfelshiow oftbn apariitutaiated query
query is asked by users. For example, the related query processor 138
fetrievies idfciuph o o GEF St Troh tHB EIHCRIFO QG o Rt as6cEpPleTpgnctions to
related clue[%/ processor 138 theg??é)plies a predetermined equation or set

SPRE FLIaH BN S LTINS & LGRS 1B Sole ST AT Sf thS SilekArEUgh ARE ment

tf% rdaerl‘épa%g %%Ir_@alization factor for each

For example, for the query “infinity aufo,” it was determined that as described above that
related query ¢' ¢ 1s “infimitl.” In block 404, the search engine determines the number of clicks
made by other users over a defined tfime with the document of interest (document “i”) when that

x4
!

document (document “I”") is returned in response to the search guery “infinitt.”

Block 404 is followed by block 406, in which & weight of a relationship between the
search guery and 2 related query is determined. The search engine 124 determines the weight of
a relationship between a present query and a related query. For example, the related query
processor 138 accesses the related query database 120 or other data storage device to retrieve
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20related query. Note that normalization factors are parameters that can

be set either manually or in some automated fashion from the data. For
example, the normalization factor could be the sum of the weighting

factors for each respective variable "M." A normalization factor for each

related query, q'i, g'2,can be defined as Norm_q'i, Norm_q' 2,Norm_q"™,
respectively, as shown in the related query signal function 24 above in
sulrootihe 2412, Thug 2gscapptivttd thepriorexeshplaforcherepalyic mstructions, the
“infinity auto," the related query processor 138 can define a normalization
faetopINBIMPECeNY LHFZNBRRCHRE KIOMH) Cquiceepeatn Ry 16p LRLgRCnt query and
previously identified related queries "infiniti,” "luxury car,"” "quality luxury

cAr*4Ht 2 FRhanese quality luxury car.” These normalization factors could

then 5be applied to the related query signal function shown above in

subrouting212iBlogk-402:sfollpwed:RY hlosk:404s Inowhich adanmben of the related
selections, in this case clicks, is determined for the current document of

injesest{dood mEnthi Efordgeatedgquenyl (@latéd gubeyw§ihilievseasoh scores for
engine 124 determines the number of clicks for document "1" when
dodemient]tss Fetmanlin Searkicresims fortpiedt éjmar opdsainripte Mhes!anonship
related query processor 10138 accesses ciickthrough data stored by the
CIREKHFBIGH U AtEB AT H) VDAY oSS PRI b S groneer then te

em 309;1@%?“%{%&*3'% lickthrough data is weighted by the number of times, a
selection C?p 1on For e document was ISp a e§ fo users in response fo

the. Quenk (be wiedlization, ofclickinrauah as:a Nerceniag 8-based QBN ery heavier
number of displays to the user). The related query processor 138 applies
a pradetesmioatiequation OF seiahcamputerexatutablednattietiansstds can be

obtained from related queries,

In the embodiment shown, the weight of a relationship between a present guery and 2
related query is represented by W;, Wy, ... Wy, in the related query signal function of subroutine
212. Thus, as applied to the prior example for the query “infinity auto,” the related guery
processor 138 can define a weight for the relationship between the query “infinity auto” and each

1 el

of the previousty identified related queries “infinitl,” “luxury car,” “quality luxury car,” and
“Japanese quality luxury car.” The weight of the relationship for each related queries would then
be represented in the related query signal function above in subroutine 212 as Wy, Wy, Wi Wy,
respectively. Thus, when j = “1,” the search engine determines the weight of the relationship,
W, between “infinity auto™ and “infimit;” when j = “2,” the search engine determines W,
between “infinity auto™ and “luxury car,” when j = "3 the search engine determines W,

between “infinity auto” and “quality fuxury car;” and when j = “4,” the search engine determines

W, between “infinity auto™ and “Japanese guality luxury car.”
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15some or all of the clickthrough data to determine the number of clicks
for a particular document for a related query. For example, for the
query "infinity auto," it was determined that as described above that
related query q'l is " nfiniti." In block 404, the search engine determines
the number of clicks made by other users over a defined time with the
document of interest (document "i") when that 20document (documemt "i")

s retupned in, respoNse 19 1he seareh gf‘tﬁ%ﬂﬁi{{‘ I BlogK %954&%50;0”1%\!(\{1%%
by block 406, in which a'weight © ate atlonsﬁlp etween the sear quer

sngadelaled.query dsdelerauneck The Seach.enging 42 %ugﬁég IS the k.10

weight of a relationship between a present query and a related query. For
examplendhe-relatechquentproeessol:138 agessesiherelated-aleryar be
database 120 or other data storage device to retrieve relationship data.
Usasredetendriviotned sraeo rbrpitdsexaduizbie vinstrectons, thedelatquery
query processor 138 determines the weight of a relationship between a
ﬁ?@&%’ﬁtlﬁﬁery and a related query If weighting values or scores for related
queries have previously been stored in the related 5query database 120,

the relafed guely Dgcess9hLia® JBHIRVES;ING Walaing NAILES, OFSCRIES. mined
for related queries. For example, the related query database 120 may
ndicatethatithe relaionship weighted query data using one or more predetermined factors.
For example, the relaied query processor 138 uvtilizes the normalization factor, the number of

clicks for & particular document for a related query, and the weight of relationship between a

present query and a related query to determine weighted related query data.

As applied to the prior example for the query “infinity auto,” the related query processor
138 processes a respective normalization factor (Norm_g’y) for a first related guery “infinifi,” 2
number of clicks for a particular document for the related query “infinit” (#q°;), and a weight of
relanonship between the query “infinity auto” and “infmiti” (W) to determine a value for
weighting the related query data for the particular related query “infiniti.” Other values for
weighting the related guery data for the other related queries “luxury car,” “gquakity luxury car,”

and “Japanese quality luxury car” can be similarly processed with each related queries’

respective factors and components as described in blocks 4062-404.

In the embodiment shown, the weight (W) of the relationship between “Infinity auto”
and “infiniti” 1s multiplied by the number of clicks (#q';) on document “i” for the related inquiry

“infinit,” and then the result is divided by the normalization factor (Norm_q’y) to determine &

value representing the weighted related query data for a document “1.”

Block 408 is followed by decision block 410, in which 2 decision is made whether all of

the related queries associated with the search query have been processed. The search engine 124
27
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between a first query "infinity auto” and a second query Infiniti" should be
stronger than the relationship between the first query and a third query
“luxury car." In this example, a determination can be made to weight the
relationship between the first and second query heavier 10than the
relationship between the first and third query so that improved search
results can be obtained from related queries. In the embodiment

shown, ;[_h weight of a relationship. between a present guery and a related.
R RS B 0T o Pt A P o ) ol o % vt

fungtion, of SubRoul {g%%%am%c&agg;péi%@ L%&@%%@%%@!ﬁge@sm@% in the

query "infinity auto,” the related query 15processor 138 can define a
weightfonthe mlationshinhetwern theuery ninfipiy. aworandgachofy s

the previously identified related queries "infiniti," "luxury car," "quality

lubstany icarfalihovédap ahesd qualitys luxempedir:Thehiteighttof the’ may be assigned a
relationship for each related queries would then be represented in the
rersagaeng sigbfal function above in subroutine 212 as W1, W2, W2,

WA, respectively. Thus, when] = "1," the search engine determines the
weight of the relationship, 20ViZ1, between "infinity auto” and Infiniti,"

when] § ng,l?% é&s%zti?}% ]%!}?Sigﬁlee%%é&[g?%ﬁhes VI, between "infinity auto" and
“"luxury car,"” when] = "3," the search engine detenuines W3 between

"infinity Hutotvand, iquatibyouiisry ¢af, hand whenksi1d) thesearehhengineessed or a
determines W4 between "infinity auto” and "Japanese quality luxury car.
Insehigarustives scarrpaidsd wWeigtng'of thensdliioRship tahlesd Bised on
proximity between a search query and related queries, the number of

times twg gueries.arc. Input iBaciclor backs o e prodmityn ime that

0 the next v & number of related
two queries are ingut. Other weighting factors ¢an be definéd in a

pf&f&%t%r{m{*ﬁéié%‘ﬁgﬁﬂ&%%% gescrhed-apaveuith 6?%%&&9;‘?"1@&&?1%@& at a value
query 5database 120. Block 406 is followed by block 408, in whic

weighted relateshauesy datavisudetermingd. shbegearetsengineul2do biock 404 w0
determines weighted query data using one or more predetermined factors.
Forexsmmplelathe related:queryprooedson 13&eriliresrtiverd ourrdizatiorpeessed by
factor, the number of clicks for a particular document for a related query,

ar?ﬁlgﬂ]‘fé %é@%,@pﬁé}&mﬁgﬁfﬂtﬁéﬁ}{eﬁéﬁﬁ g meremented, and the process 404-408 repeated,

unti] all of the related gueries are processed. Thus, i the example provided previousty for the
search guery “infinity auto,” blocks 404-488 would process the remaining related quenes

“tuxury car,” “quality laxury car,” and “Japanese guality luxuery car.”

When all of the documents have been processed, the “YES”™ branch is followed from

decision biock 410, and the subroutine 308 ends at block 4132,

Returning to FIG. 3, subroutine 306 is followed by block 308, In which a blending factor
is determined. The search engine 124 determines a blending factor that reflects the reliability or
perceived trust in the quality of related queries for a particular query. For example, the related
guery processor 138 utilizes a predetermined equation or set of computer-executable instructions

to determine the blending factor that accounts for the reliability or perceived trust in the quality
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10present query and a related query to detelline weighted related query

data. As applied to the prior example for the query "infinity auto," the
related query processor 138 processes a respective normalization factor
(Norrn_ci'l) for a first related query "infiniti, a number of clicks for a

particular document for the related query "infiniti" (#q'il, and a weight of
relationship between the query "infinity auto” and "infiniti" (W1) to

determine a value for 15weighting the related query data for the particul :
o B O 7 e VAU 7 R T et o

the.other; related Queries: IHXHEY Gat: GHAlEY Y 68er AR, JARANGRE o be
quality luxury car" can be similarly processed with each related queries'

resplecive: lartorsandseamponeniaas deseribeadin MoeksA402-404 «nuthe: or
embodiment shown, the weight (WI) of the relationship between "infinity
aute=POanchilindfinitithéswipltiptied ipyotHberismbeoohehokBh(tDrdried queries. In most
document "i" for the related inquiry "infiniti," and then the result is divided

by HEEHEH I ARG RL SCIET INBIFY L P aEtb il e ahohites feprade APl computer-
the weighted related query data for a document "i." Block 408.is fgllowed..

oy AECHEEH B 0GOS F e Ry A3 . Cehingfcors
Cora%’a{%%a%?e%s‘% nienarvaniable ti iniially setat 2 valug of idn BIOCk.e s,
400 16 the variable "M," which has been set to a value according to the

numberefigiatedauerias. (M4 indthe-exampls.unster discussionidbaline original
the related queries have been processed, then the "YES" branch is

follpiaed 40 dlackidd2nincsomeremisodiments, this variable "M" may be
assigned a 5maximum, e.g. 1000. In block 412, the subroutine 308 ends.

As applied to the prior example for the query “infinity auto,” the related query processor

2% &4

138 determines a blending factor for the related queries “mfimitl,” “luxury car,” “quality luxury
car,” and “Japanese qualify luxury car,” as represented by “A” in the related guery signal

function above in subroutine 212. This factor indicates the reliability or perceived trust in the

relatedness of the related queries 1o “infimity auto.”

Block 308 is followed by block 310, in which a subject query click weight is determined.
The search engine 124 determines a subject query click weight using the number of actual clicks
on the particular document of interest (document “i”) in a search result 132 for the search query
114. For example, the related query processor 138 retrieves clickthrough data from the
chickthrough database 122 or other data storage device. The related query processor 138
processes a portion of or all of the clickthrough data with a predetermined equation or set of
computer-executable instructions fo determine the subject query click weight which 15 a function

of the clickthrough data agsociated with a particular document for the subject search query. In

most instances, clickthrough data for a single document “N” located in a search result 132 for the
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If, however, in decision block 410, not all of the related queries have been
processed or a set maximum has been reached, then the "NO" branch is
followed to block 414. In block 414, a counter is incremented to the next
value to track the number of related 10queries that have been processed.
For example, the counter or variable "j" initially set at a value of "1" is
incremented to a next value of "2." The subroutine 308 then returns to
flock 404t ptosessinLelationinihe nextrelated GReYe(Ehe) in the embodimen:
Subsequent related queries are processed by blocks 404-408, and the
geunteriatitpekdd4 istinrerementedy afad dhenprocess 404408 sepeated,
until all of the related queries are processed. Thus, in the example
provided previously for the 15search query "infinity auto," blocks 404-408

23

would/BrdEs ihEFei AT Ate 8 G BeTEs Ry Car, PeqaEity Rikhryrocessor
,é' and."ga anese q}ualiy.lfxuryhcte}r." " herel all?of the.d umentts“

P i B AL e o BTGy pripul Sttt Query S BOiOL o

410, and the-sdbrouting &9%@&@%@&@%&%&%&@%t&ﬁéo%ﬁm 212, The

3subroutiné 306 is followed by blo , In which a blending factor 20is
determinged.ikhe sparchnangingd24 detemminesablending fastenthatular

reflects the reliability or perceived trust in the quality of related queries for
éopanieutal fquépyEor Gxémiple;tthe setatbchiueryprotessar h88hatijzéisdac “#
predetermined equation or set of computer-executable instructions to
Hetekmimebibie Brehting faetorhhraeebints f9FtHéYeliability or perceived
trust in the quality of the related queries for a particular query. The

blending facf i%?&}?@e‘&%%i@&!%‘i%%f%%}ﬁ é%ﬁja%édd%g ated, OHeTeS iSment is

from a particular source khown or othe se perceived not to be reliable or

pithenwise tiystwariy.dndhal casenthe blending factarcan RersiseshiQoular

affect or otherwise influence the weight or value of the data associated

withrae: ielatedqguenies 3N mastkainstarces; ke blendingftactaruappliednber of
to a related query signal function or to a set of computer-

factors such as the number of related gueries; the number of documents for the related queries;
the sum of weighted related query click data for a document over all related queries, the blending

factor, if needed, and the subject query click weight, to determine a related query signal 126 for a

particular document in a search resuit.

In the embodiment shown, this related query signal is calculated using the data
determined in previous blocks discussed. As applied to the prior example for the guery “infinity
auto,” the related query processor 138 determines a related guery signal 128 for a particular
document in a search result 132, As represenied by “# Totaly” in the related query signal
function as shown above in subroutine 212, a weighted value representing the weighted total

T

number of user clicks on document “i” after counting clicks on related queries is determined by
the related query processor 138, This s carried out by performing the mathematical functions as

indicated by the algorithm described above to calculate the “# Total” for document “1.”
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executable instructions processed by the related query processor 138.

Note that blending factors are parameters that can be set either manually

or in some automated fashion from the data. In one embodiment, the

blending factor indicates the amount of trust in user clicks on the original

query "g" over clicks on related queries. 10As applied to the prior example

for the query"infinity auto,” the related query processor 138 determines a
blending:fagter 10k thekalateciguasesicidimit, i Xty CRE skt deniueyher all
car," and "Japanese quality luxury car," as represented by "A" in the
refatechepiety: signal fuactidnabdeve inswusroutihe 242h migfadfgr dordicatethe counter
the reliability or perceived trust in the relatedness of the related queries to
"irfinityeaiad 15l 308 T8ltslIRWEd Y pb R BIofTirRIA ‘AUt has been set
query click weight is determined. The search engine 124 determines a

suBjetttiersPEeR WAGRPTERE A HFBEP SF ACAPelicks Srighsh auen- 1fall the
pac{glc%l#xlx%rrl ggg‘yerggnt q—f '@Egg&%ég %%L%:muen%rngr)x! N CE %m\biﬁeesqﬂgl :!fl?’e?vg%%ble N and
the search query L Eor example, the related query processor 138
refrieveselickifrougindata frandheseligkthreygh datahass obé? On 8th8m number of
data storage device. The related query processor 138 20processes a
partiomeforalkofi ke elicktvaughb-daiapith 8 piedeterminedreguatiomarber that is
set of computer-executable instructions to determine the subject query
clickswieightwhicheis&dfunction ofiteitickifmotigkidata associated with a
particular document for the subject search query. In most instances,

clickthro data for.a single.do ent "N" located in a search result 132

for the u%g(g’lps%(%?%ﬁ%ﬁue%ufﬁ%%ggé to determine a subject query click
weight. In the embodiment shown, this click number is then weighted by,

for examplgyvapphing:adsmauBiphes 1A ot 211A$ Bppliednetie prigeexesnpted and the
for the query "infinity auto," the related query processor 138 detelmines a
subjestgueryreltk Weight fordasticuiarissiarSh, Gheny gty tauto; inollowed to
Srepresented by "-4' Initial ," in the related query signal function above in
subkesitiié- 212, The subject query click weight can be expressed a total

number of user clicks on a particular document "i" for the query "infinity

auto.” A myltipligt Such,as A i ReRDs apRlied f0m#-nitialb i faARMEIR have been

the subject query- click weight for a document "i."

[X5a-2]

processed. For example, the counter or variable “1” initially set at a value of “17 15 incremented
to a next value such as “2." The subroutine 212 then returns to block 306 to continue processing
the next document. Subsequent documents are processed by blocks 306-314, and the counter or
variable “©” at block 318 is subsequently incremented until all of the documents are processed,

ey
1

and the value of the counter or variabie “i” equals “N.” Thus, in the example provided
previously for “infinity auto,” all 15 docurnents of the search result for the search query “infinity

auto” would be processed by blocks 306-314.

When all of the documents have been processed, the “YES” branch is followed from

decision biock 314, and the subroutine 212 ends at block 316.
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Block 310 is followed by block 312, in which a related query signal for a
document is 10determined. The search engine 124 determines a related

~ query signal 128 for a particular document in a search result 132. For

example, the related query processor 138 uses a number of factors such
as the number of related queries; the number of documents for the related
gueries; the sum of weighted related query click data for a document over

 all related gusfies.the,birndinafactes #ineeded.and he sUPIRCIGUEEY the related

10

click weight, to determine a related query signal 128 for a 15particular
dacumaptinfer seer dadiestit is providethe émbaodinent shew-Fothisargléted the
query- sic_mal is calculated using the data determined in previous blocks
dische$etAstapplide: witvlplicrekmplecter theaehndsimfirity utt, tesld be
relatwfgruer processor 138 determines a related que K (?nal 128 for a

t&

paPidRe HocUTHE I Sereire AT 13129 AU FE SR ATET B9k TOTAR T
the related nal 20functi hown abov n subro ne 212, a
wEGHRIEHS %Pz‘ it %‘geﬁff’ﬁﬁsfﬁe?#e?g % hted {otal U %be?un usar chick rs‘c’(é)‘?lm of search

dogument.qi, 9&%&&9&1{@?5&&!}%{%&@ refated querirsdsdetesmingd by themg or

related query processor 138. This is carried out by performing the
m&&%@@ﬁ&ﬁ@ioﬁuﬂﬁw%@&imehﬁaiedl@w&hesalmmﬁ@nmﬁewm&@bm/emed query
calculate the "il,4 Total," for document "i." Block 312 is followed by

detision 48l ecl/@1athin wlpmh"zandé:ewtamdsm erwhetheall Documgnts forighied
related queries have been processed. The search engine 124 compares
théabmmw%ﬂw@mmﬁ@%eﬁw&w&é%? el BRIERES0 btiigich utilizes 2
variable "N," which has been set a value acew[\dln to the number o

(GRS B DAoL RSb 1o AP QUEry: Y PR Gt e s
he}\'{se Ree K e!:ro scleSEﬁeQB%%n%g%dc 89@& }Ec%c:u rl%?'ﬁ 'k gg%g% g‘i&%z@ or another

varia and” ranch is followed to bloc 316 In alternative

erohadinentsnamaxinuim prumbetofdecumentsior analysisna e sete
For example, "N" may be set to a maximum number that is less than the

nuitkesehodeswmentsidetelkuined in block 304. In block 316, the
subroutine 212 ends. 10If however in decision block 314, not all of the
documents have been processed and the counter or variable "i" is nQ

cctual 1 B SRABIGON <A gh e N HEh TN 1 BB g raning

processor 136 generates a ranking or scoring of each document located in a search result 132 in
response to a search query 114, Using the related query signal 128 from block 214, such as 2
weighted value, the ranking processor 136 affects the ranking or scoring of one or more
documents located in a search result 132, Note that the ranking processor 136 can use other
signals such as those shown in FIG. 1 as 13¢ in conjunction with the related query signal 128 to
rank or otherwise score documents of & search result 132, In some instances, the ranking
processor 136 can further decide whether to utilize a particular related query signal 128 and/or

other signals 130 during processing of a score or ranking for a search resuit 132.

Block 216 is followed by block 218, in which the method 200 ends.
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In block 318, a counter is incremented to track the number of documents

that have been processed. For example, the counter or variable "i" initially

set at a value of "1" is incremented 15to a next value such as "2." The
subroutine 212 then returns to block 306 to continue processing the next
document. Subsequent documents are processed by blocks 306-314, and

the counter or variable "iI" at block 318 is subsequently incremented until

all of thénddsumentéiaretprd tessedhtandtthenytiek2of e bouiiiesdon an iterative
variable "i" equals "N." Thus, in the example provided previously for ,
"R AUSrEine 3 Bocanrefte b e SanreriEelF R6PTHe seyAtshanges fo data 1n

query"infinity 20auto” would be processed by blocks 306-314. . When . . .
BT BOH AL BEER pbGALSRe (HE VE S AR el

from degision hlock 314, andsHhg, sURteut dic?rtlia £nds athlogk 316 sewermined, the

Referring again to FIG. 2, subroutine 212 is followed by block 214, in

5 whighithg, related.anenusionalioneaghraaewmeniis piovided {9 db@ie the ranking or
ranking processor. For example, in the embodiment shown, the calculated
vatiabidoith Tatah fefor ¢3ch document "1 - N" would be included in "N"
related query signals. The related query signal 128 for each document is

Stransmitted to the ranking processor 136 for determining subse ge% .
ranking'o SEBERSSY SEHATTB SINE T PREBOER o othat SEAICH bRt be

The ranking fgyﬁl%%éﬁs%nl%@ Includes a;ranking or.sgoring,function o, set of - .

computer-executable instructions that incorporates therelated query
signal,128-andionotherRsdput fran:. the /8 tedAuesy PEICRSSSHA38F Olriations that
example, a weighted value generated from subroutine 212 is transmitted
10 todhevignkingspspeessenkaatsmhich utilizes a 10related query signal 128
such as a weighted value to rank or otherwise score subsequent search
results. Other signals 130 generated for each document by the search
engine 124 or another system or method can also be transmitted to the
ranking processor 136 to rank or score subsequent search results. Block
214 is followed by block 216, in which search results are provided. The
ranking
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15 processor 136 generates a ranking or scoring of each document
located in a search result 132 in response to a search query 114, Using
the related query signal 128 from block 214, such as a weighted value, the
ranking processor 136 affects the ranking or scoring of one or more
documents located in a search result 132. Note that the ranking processor
136 can use other signals such as those shown in FIG. 1 as 130 in
conjunction with the related query signal 128 to 20rank or otherwise score
CLAIMBcuments of a search result 132. In some instances, the ranking
processor 136 can further decide whether to utilize a particular related
uery signal 128 and/qr other signals 130 during processing of a score or
i ARIAGUFSH 48 PR PSR S  BIBER 5E6 is followed by block 218, in
ehichdivénmethad200iengstem, a kroathepemtiodimefits akthe invention,

.method 200 can be utilized in an jterative manner tq determine W
B P B e B T P R e
query bestated gdemadatabiasendROtand/aticticktngugbhdatavasebtPReen dtheearch query
Vices:| iV i '
- - _ 10k h
e SR R O, DAY B
includetpsprsrittedhentHe fakingprocessor 136 to change or to update the

[RNiiBgierseAERTor A Reaseh resih 132 «YYhiedherahye description
contains many specifics, these specifics should not be construed as o
fimitationewss nddsebiansr s arion2 bl rereYy HsBxermpitigatfonEebieving
data asibSateddisloned embadiments. dihosaiskileddntbe afailbenyisianmaiyusers
other possible variations that 10are within the scope of the invention.
have sefspigfie first article when the first article has been presented as a search result for the
first related query; and
(e) determining a first ranking score for the first article as a search result for the received

search query based at feast in part on the retrieved data associated with the first related query.

2. The method of claim 1 wherein the data associated with the first related query comprises

a total selection score for the first related query.

3. The method of claim 2,wherein the total selection score comprises a total number of users

that selected a result returned for a search for the first related query.

4, The method of claim 1 wherein the data associated with the first related query comprises

an instance score for the first related query.

5. The method of claim 4 wherein the instance score comprises a number of instances the

first article was shown in a search result for the first related query.

6. The method of claim 1 wherein the data associated with the first related query comprises

a selection score for the first article.
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1.A computer-implemented method comprising: (a) receiving, at a
computer system, a search query from a first user; (b) identifying by
the computer system a first related query as being related to the search
query based on information that indicates relative timing or sequencing
between the search query and the first related query in prior submissions
to the computer system by a plurality of users that include users other
than the first user: (c) identifying a first article that is responsive to the
7. Jhsrewkhgd st claim@yihereipdassiestigentfyintptiteefiisttanticle asmprises

selectidRSBOARIYRAQ I SERAFERAURNR SR IRVING ﬂ%%@?ﬁ%@f&%@d\wﬁg&? W Shntext of

related query that indicates, at least, a frequency with which'usérs have

the seagafay: tHEHPSt AHtiEheGiNen thelhide it ol an srosemerisg she
selectiGparehrasiiyfantaeieshsedatef QUANYe ARAcing Jehdeiarmm 'E]'ﬂl’;gyagéﬁﬁé suﬁmitted

ranking score for the first article as a search result for the received searc
fo the C&M%é‘é’é@rﬁt least in part on the retrieved data associated with the first
related query. 2.The method of claim | wherein the data associated with

first,related gquery comprises a total selection score for the first related
R RS LA et SoidpaS e quers
comprigomprisésia edmhnurmbepoiisersitbatrcelested resuliretwned (ka in a
first t uery. 4.The method of claim | wherein the data
conte N i M Ao s AR S A e EaeRa Tarmaeo
the seieﬁifgmeeaaa@eraaqgevgﬁh@.xhlgmhbdmﬁaglammmr@ o the inst@hepiacdseing
submitCATPHECS AHAPLRAGH instances the

9. The method of claim 4 wherein the instance score for the first related query comprises
selections of any article provided in search results for the first related query in a context of the
search query, wherein the selections are in the context of the search query when the selections
are made within a threshold timing or sequencing of the search query being submitted to the

computer systent.

10. The method of claim 5 wherein the number of instances the first article was shown in a
search result for the first related query comprises instances shown in a context of the search
query, wherein the instances are in the context of the search query when the instances are shown
within a threshold timing or sequencing of the search query being submitted to the computer

systern.

11. The method of claim 1 wherein the related query data associated with the first related

query comprises a second selection score for a second article associated with the first related

query.

12. The method of claim 1, wherein identifying the first article as responsive 10 the search
query comprises identifying the first article as responsive to both the search query and the first

related query.
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first article was shown in a search result for the first related query. 6.The
method of claim | wherein the data associated with the first related query
comprises a selection score for the first article. 7. The method of claim 6
wherein the selection score for the first article comprises selections of the
first article provided in search results for the first related query in a context
of the search query, wherein the selections are in the context of the
search query when the selections are made within a threshold timing or
13, dbguesibirdrineseafertguepnpamossitermpiai matfiescoispisrspstdir the first
article & aI0@OMGNQ6 afGlaim 2 wisreinfhe 1ofalselection seere ey deditstanking

related query comprises selections of any article provided in"search
score [qpdintdribpPiidgiberse mitkd g iRRrihoa durias sramesdarih duciysiiplaiedrmuery

compritbeelaatians aefrthamcontexteftharseamh auarswhen thesselgRtioRns the first
are made within a threshold timing or sequencing of the search query

selectiogeitSubmitted to the computer system. 9. The method of claim 4
wherein the instance score for the first related query comprises selections

any article.pravided in search results for the first related query in a
e R T b T e Be et drec s e rasgth the
scarch qhersensichiuiyfintienithe selegtiongparesmade within a threshold timing

i { ry.being submitted to the,computer ,
B e D R e T R e
comprigipgt heticret wakslshenvh in a search result for the first related query

samRrises nstancesAhown %a@ﬁiﬁ%%éﬂﬁy&%ﬁ; &6 Wharein hs.

instances are in the context of the search que n the instances are
shown within a threshold timing or sequencing of the search query being

15.  sHbmiisciertbRicOMRSLRYSIE M Micthmsadqt claim b WheIein.

the related query data associated with the first related
first article.

16.  The method of claim 15, wherein the representation of the first article comprises a

uniform resource locator.

17.  'The method of claim 1, wherein determining the first ranking score for the first article as
a search result for the first related query comprises determining a number of times the first

article was selected when presented in search results for the first related query.

18.  The method of claim 17, wherein determining the number of times the first article was
selected when presented in search results for the first related query comprises determining a
number of clickthroughs for the first article when presented in search results for the first related

query.

19. The method of claim 13, wherein determining the first ranking score for the first article
comprises:
determining a first initial ranking score for the first article as a search result for the

search query; and



guery comprises a second selection score for a second article associated
with the first related query. 12. The method of claim 1, wherein
identifying the first article as responsive to the search query comprises
identifying the first article as responsive to both the search query and the
first related query. 13. The method of claim 12 further comprising
determining a first selection score for the first article as a search result for
the first related query, and wherein determining the first ranking score for
firecH it B fcieathisseti el Bustivn rarmpristhe Uathrassddteakivithstoeefined the first
selectidel@ted query comprises determining the first ranking score for the first
article based at least in part on the first selection score. 14. The method
of claim 12, wherein identifying the first article as responsive to both the

20. Theeasthduesiannd syikhthedissidalated Wyan ROMPISERinctiod ISRHIMNG. AN, first
itial search result for the search query, the initial search result
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mitial RERNSHEIRG tHE S HMCRoANG deae ARG S Som Suner e Sttt faitiwbrmpine
score and|ttedquenycampeisesiibipfinst afticke. kb dhevrghing afglaim 1,

wherein the first article comprises a representation of the first article. 16.

The method of claim 15, wherein the representation of the first article
21 domprisgsy aropiformrresouroeibbatorbolizdihe methoddfelaiombuwheseiabic
mediurfSIHINING 08, KNG score [ar the.frst aicle 85,3, seareh result for

the first related query comprises detérmining‘a number ditimes the first
comprigpgcle was selected when presented in search results for the first related

@éﬁ&ei@iﬁgﬁ%a%ﬁt&?&)p%}ﬂiQkﬂ-ggd@é’}?rein determining the number of
[

times the first article was selected when presented in search results for
the iflpstifginedty quldn) et vatdminamTiatehtaribe pest dickeitoashd for
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19. The method of claim 13, wherein determining the first ranking score
related gtk dHREOL AHER SURTSSES P lurali3iatwiiRin g4 frsturifiatcra ey Bap e first

user; for the first article as a search result for the search query; and

(c) identifying a first article that is responsive to the search query;

(d) in response to identifying the first article as responsive to the search query, retrieving
data associated with the first related query that indicates, at least, a frequency with which users
have selected the first article when the first article has been presented as a search result for the
first related query; and

(e} determining a first ranking score for the first article as a search result for the received

search query based at least in part on the retrieved data associated with the first related query.

22, The computer program product of claim 21, wherein the data associated with the first
related query comprises a total selection score for the first related query, and wherein the total
selection score comprises a total number of users that selected a result returned for a search for

the first related query.

23. The computer program product of claim 21, wherein the data associated with the first

related query comprises an instance score for the first related query, and wherein the instance
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calculating a mathematical function comprising the first initial ranking
score and the first selection score. 20. The method of claim 19, wherein
calculating the mathematical function comprising the first initial ranking
score and the first selection score comprises combining the first initial
ranking score and the first selection score, weighted with at least one
weighting factor. 21.A computer program product tangibly embodied in a
non-transitory computer-readable medium storing instructions that, when
ScoTe CRRBEINSG Banser ® Ditstesssithe Putfortieloperationsrciomptisicgresult {@)the first
atedr@g@rymg a search query from a first user, (b) identifying by a first
related query as being related to the search query based on information
that indicates relative timing or sequencing between the search query and

24, UneclshiRiRiet SHERY dRBHAr TUMTHSSIORSHBY: B f?&é@iﬂy o USHRANALcle as

include users other than the first user; (c) identifying a first article that
fcsp@n?é"? 10BR SRAE RS S eI B p iy ing s ek 1 TaaeeRjivRgeHwth the

search fjistankidehagirasponsive.toythe search query, retrieving data as_sociat(_—:'d
with the first related query that indicates, at least, a frequency with which
users have selected the first article when the first article has been

23, ﬁmmmmc@mbrmﬂdﬁmmﬁ ﬁrstwaba@@l tﬁa@me furth@) corf'nprlse
aeterm B LA LR P afened query,

e Teceived seéarch query based af l8&stih
and Whagsm%t@dlwﬂg the ﬁrsitn@h@squmﬁaﬂﬁcmtmmmw@gr@m preguets the

data as QAT WOBIEINHE IR A220ACA DI NSHEINGLINENY cove for the

comprises a tota on'sc e first query, an
first artple @ﬁé‘rds%l%‘@ﬁbw sedrenchmprisesiectomabamber of users that selected a
result returned for a search for the first related query. 23.The computer

program product of claim 21, wherein the data associated with the first
26. A system comprising:

ONe Of MOIe COMPULEr SErvers;

an interface of the computer servers that is configured to receive a search query from a
first user;

a related query processor of the computer servers that is configured to identify by a first
related query as being related to the search query based on information that indicates relative
timing or sequencing between the search query and the first related query in prior submissions by
a plurality of users that include users other than the first user:

a docurment locator of the computer servers that is configured to identify a first article
that is responsive to the search query; and

a ranking processor of the computer servers that is configured o, in response to
identification of the first article as responsive to the search query by the document locator,
retrieve data associated with the first related query that indicates, at least, a frequency with which
users have selected the first article when the first article has been presented as a search result for
the first related query, wherein the ranking processor is further configured to determine a first
ranking score for the first article as a search result for the received search query based at least in

part on the retrieved data associated with the first related query.
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related query comprises an instance score for the first related query, and
wherein the instance score comprises a number of instances the first
article was shown in a search result for the first related query. 24. The
computer program product of claim 21, wherein identifying the first article
as responsive to the search query comprises identifying the first article as
responsive to both the search query and the first related query. 25. The
computer pragram product of claim 24, wherein the operations further

27, domprisenyetianminy Wirsiedhedisnasseniaish i ks i erdatesl uesirch
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guery. first article based at least in part on the first selection score. 26. A system
comprising: one or more computer servers; an interface of the
computer servers that is configured to receive a search query from a first
28.  USersystempofelaied Xy eryeprinobsstitof sheiemd pute risefivers: thatl igucry
. gy identi first related guery as being related to the search .
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by a plurality of users that include users other than the first user; a
document locator of the computer servers that is configured to identify a
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query @Eﬁﬁﬁ@a%qﬁmttk?ﬂ@wg}% KBS Bgiscrfigedie s%swg%&Q the first
identification of the first article as responsive to the search query by the
related g¥eliment locator, retrieve data associated with the first related query that
indicates, at least, a frequency with which users have selected the first
10 ticle when the first article haivgeen_presented as a search result forthe
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based at least in part on the first selection score.
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comprises a total selection score for the first related query, and wherein
the total selection score comprises a total number of users that selected a
result returned for a search for the first related query. 28. The system of
claim 26, wherein the data associated with the first related query
comprises an instance score for the first related query, and wherein the
instance score comprises a number of instances the first article was
shawstipds searchsesuitfor thefrahtelateboqireRanid8g ThingyRtgaediQueries
claim 26, wherein identifying the first article as responsive to the search
query comprises identifying the first article as responsive to both the
search query and the first related quéBgtrad. The system of claim 29,
wherein the ranking processor is further configured to determine a first
selectiopyseare 4a8 thefilstantigle aspevseasehrpsul-fon gaeidirst redated query by
query, and wherein determining the, first ranking_score for the first articl
A A R B S e R R e
esnisessgerehtingly thadireivathiéintp steredferthesirtahinclacnasematiuery is
Isagi-RiRait an thedicstsplgcion serie pdeihads Bt SYsIeMBd8arch query is
Improving A Search Ranking Using Related Queries Abstract = . System
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Qe ASREGL ASPAGH JUBRLIP IRESINET, atglafed-aHe Y eﬂegdghth%stems and
search query Is determined, an article (such as a web page) associated
Witk RS eRsGlR is determined, and a ranking score for the article
based at least in part on data associated with the related query is

termined. Several algorithms and types of data associated with related

i ful in carryin t such systems and methods are described.
quéries useful in carrying ou y
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