METHODS AND SYSTEMS FOR IMPROVING A SEARCH RANKING USING RELATED QUERIES
S5FIELD OF THE INVENTION  The invention generally relates to search engines. More patrticularly,
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 10World Wide Web or in an ndividual computer can provide search
results in response to entry of a user's search query. In many instances, the search results are ranked

in accordance withyiier$earen £Apine' S BERINBOR ARNRGHNEM AERRbedr kenexampNG
conventional search engines score or rank dopgmants i searels result for a particular query based
on the contents of the documents, such as on the number of times a keyword or particular word or
phrase appears in 15each document in therSERIE FESHIS IDOEMMTERtS include, for example, web
pages of various formats, such as HTML, XML, XHTML; Portable Document Foimat (PDF) files; and
word processor and applicatiiqretnapi dEdiivaénsdiet caaler. sdareRasrings. ese Sebint e yanking
on more than the content of the document. For example, one known method, described in an article
entitled "The AnttAYSF A"E SYGETSEId TR PERRXFAT S SHHER BN TIRE 215¢ S&F58y Brin 20 and
Lawrence Page, assigns a degree of importance to a document, such as a web page, based on the
link structure of the web page. Other cgnyanteralmethpasiavelve 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 somevnsiancesé usehef @searghrenginemaycentenarahsetreauinfiegaently
used 25search query. In response to such queries, conventional search engines can return unreliable
search results sihceldHEre i¥ relotively Hidlei datx torrank @nscordsearchrestits fesnteesearchy ouery.

& user’s search query. In many instances, the search results are ranked in accordance with the
search engine’s scoring or ranking system or method. For example, conventional search engines
score or rank documents of a search result for a particular querj/ based on the contents of the
documents, such as on the number of times a keyword or particular word or phrase appears in

15 each document in the search results. Documents include, for example, web pages of variouns
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

20 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

25 search query. Inresponse to such gueries, conventionz! search engines can return unreliable



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 S5search results.
A user may browse and visit a website associated with one or more of the search results to evaluate
whether the website is relevant to the user's search query. For example, a user may manipulate a
mouse 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 SEFCHTS: tﬁﬁfnﬁﬁéﬁ?ﬁ%‘%ﬁlﬁ%@yaé@g&%ﬁeta Ritho Gee seatihe el dpaleBstes to
access various gg@sites associated with the search results before locating useful or relevant
information to addréss the 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 slfilainseiotaedrehgesutsmAfterdiputtingstheisesonchggonand eeeiing new
search results, the user may 15manipulate a mouse or another input device and "click" on a link to a
particular searchegsletes vidweantebshdebsdeidted nith thinde & cherésulineAls befordedivetuger may
browse and_visit several websites associated with the search results returned for the second query by
"clicking" on linREAHESGRTted Wit T WRBSHER SRR SETH RRSSEAIh THR GRS o moTe efigkiFigeh
multiple links to lellttE;iQIe web sites gesrscggiat d with a sin e set of %es%gg&zgges%ts can be time

consuming. It is desirabie %aanvﬁrgtve t%e ‘?’aenfgirﬁésgfgegﬁ? m u%g?by searc eﬁgin%rseﬁaﬁnd” {% i&Fefore

provide users with hetter search FesWlts, B UMMARNY .. .. Frbadimenisiofthe presgntinvention

comprise systems and methods that improve search rankings for a search query by using data

associated with-eueriesitelatedsindhe.searchquery sne embodiment ofdhe-presenfinyention
comprises receiving a search query, and determining one or more related queries related to the search
query. Such relatedsquetiesimeaycbevdefined and detetmired inawanktyiof wayssAsotierdentbodiment
of the present invention comprises determining an article (such as a web page) associated with the
search quély, affdoRtEmifTY XYY &e6be R abatTe acsn sl edshisparh srdakelssociated
with the related} uery. Su ? reIaIE_ed qu?r}/mdata mgginclu_de one or more of a variety of data
associated with' 8T8 FEIZRE U &Ry RIS B AR GP ATGS A MTE CSTHI TefEdYd query data may be
applied in such systems and methods.

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
15 mampulate a mouse or another input 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
20 results can be time consuming. It is desirable to improve the ranking algorithm used by search

engines and to therefore provide users with befter search resuits.



According to the first aspect of the present invention, there is provided 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
guery 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 ré?ﬁ@%ﬁ to the search query; (d) in response to
identifying the first aficledeyesponsivetodhe searcin quenyjsetyerving datarassoiiated withvthe first
related query dhatindigaies catdeastpregusnesithwhich Leers hrvg seleaierldng firstarticle when

the first article has been presented as a search result for the first related query; and (e) determining a
first ranking s¥67& for thé TFSE AMiie*hd"s SEEIh MRS Tor IHBYECRIVEd SeErén gy Waled st least in
part on the retkisved datenassoviatedawitiyibe:firstarelatedaquenh querAdoordingdo dheisecandeaspect of
the present inygntign, thae.is pravidled.a.camputer program. rrodust fanaibly, embodied in.a,,

non-transitory computer-readable medium storing instructions that, when executed, cause a processor
to perform op&PEREIS SSITBISHG A taY PaEeivifly & LeXFehPRRRRry PSR firdp dg%ﬁe%ﬁl’icf@ﬁ‘ﬂfyi’ﬁ@ by a first
related querydasteingerelatéd¢odbre Sedrchritiebpdasedaniinformation dkatimelcate shealdbive timing
or sequencingbefween the SEars gagnxa?nqcm@efyﬁé Lelated guanyinypeiolsHRTISFIONS By @ plurality

i

of users that include users other than the first user; (c) identifying a first article that is responsive to the
search query’{8)'th F&<HonEa-8 iGEIGERANG BRE TIPSt SIS TapEnIvE BanESaRIEH dUety retrieving
data associatedewithrthewfilstdselated query that indicates, at least, a frequency with which users have

selected the first artigle hen the,firgtaricle has ResRRIRSENIETAS ARearsheatfar e first related

query; and (e? determining a first ranking score for the first article as a search result for the received
search query DRSS AFfBSt M SANTSH the Forin Ny ata SENSHR MU tratitgtraidten g dsty.
According to therthind &spéctpbihbepresentinyeiation fitkerdads proviged misystemEompeistaghone or

more computgw%%bﬁ%‘t@tﬁﬁ@%ﬁ&tnﬂ;@gm9&5@%@9}3\{@@8@%@&J&%ﬂ@ﬂ%&k@gﬁ%@gﬁ%eqﬁlea?afch _
guery from a first user; a related query processor of the computer servers that is configured to identify

by a first relaf®d §Gdi A8 Beiil FeIdted To Hhe 5P g Ry BAL P S S AvlbE Shol thiiidtes relative
timing or sequehcingsbetwesnhthesearthsguéryideuifhesfir strelated djoeryipppnidvesubmissiohs by a

plurality of usgrs-thatincludensesseierithan-thedisiuser & fagumentdacatar pfthe.gompiter

servers that iﬁ%conf i%u.red to,ipentify a first article that is responsive to the search guery; and a ranking

processor of A& @?)I OUEEr CENET TR [ bR A (B FasPoREE fo et atioh gr theHirst article

as responsivéae thwesedidh Guenytby thesed doufmentiotabes, retripwee datboa sseaiaiedswitotheefirst

related queryqhatdndigaies,.ahleashafreanench withwhichisess have selested the first article when
the first artch? has beerlf%reser#ted as a search result for the first related query, wherein the ranking
|

processor is fOHRSF SERHGUREE T i te AT st P ARRIRG LEdFE RSP IR Arate Wi lseBith result
for the receivethsdarchyquery based at least in part on the retrieved data associated with the first

related query. BRIEERERGRIPTIQN G LHE DRAVWINGS invend BES6ANY piREES§AtULES, AFPECTS,

and advanta%es of the ggesent ir@/entio are better understood when the following Detailed Description
is read with referERE T HTE KEESM pERYTA Grawing L IHEFSIH: comPERS RN rated Wb ¥k diagram of
a system in acgordamsetvithvdre ensbodimentof ther@resentinveftionpperatiFiG c@nlftistnated)a flow
diagram of a methad inasgprdanas.witheneembodinientof the RresentdaveRLoR:JEIG & liustrates a
flow diagram of;a subrgutine géthe method shown in FIG. 2; and FIG. 4 illustrates a flow diagram of a
subroutine of tHESIBFEUTHEE SRSRATHEIE S DETA BS RS ERIPTIOR eRcepCiReen the
EMBODIMENESh queTherdrdsehtinvetstioncpmprisesynsthods bnd systémefosimproving:desearch

ranking by usingsrelaled.aussyidata.Referenss wilnew hedpade indsialite exemplacy emiodiments

of the inventi&p as illustrated. in tpe text and accom ang/insg drawings. The same reference numbers
are ) inresponse (o identifying the Tirst article as responsive 1o the Scarch query, retrieving data

La2



5used throughout the drawings and the following description to refer to the same or like parts. Various
systems in accordance with the present invention may be constructed. FIG. 1 is a diagram illustrating
an exemplary system in which exemplary embodiments of the present invention may operate. The
present invention may operate, and be embodied in, other systems as well. 10The system 100 shown
in FIG. 1 includes multiple client devices 102a-n, a server device 104, and a network 106. The network
106 shown inBiGRFEEThE TR BE FrBFem MO GRS S oth&r HetWBIRE SueHES Bihivrah Bt thay be
used. Moreoveicrdtilods acdording o threfpresenkihee htionpmay op eratedira singlefeommptiar. The
client devices,4i02a-q,ahouwn racRinGiude & fRmamiaT:eadaklemerdlimySUch Asa [andom gecess

memory (RAM) 108, in the embodiment 15shown coupled to a processor 110. The processor 110
executes a set of CoMPUISLELELRABIEpradfaTth TharttibRg SESterinAe sy aes abdhicgistessors

may include aafiefopracessor, an ASIC, and state machines. Such processors include, or may be in

communication with \SlRsfas SHETRIE AMPUIETTEIHELIE e HIch SI0eS sictops hat

when executed by the processor, cause the processor to perform the steps described herein.

Embodiments 3 ¢oHiButEr-"1 S1¥& daBR WsHis Tl JEC BRI 4re HECTRNSESES! 4h Bt FoRite sidtical,

magnetic, or dtherstorage dr dransiissidnstevice: cadpablguefiprovidingd procegsos; suchagdhe

processor in @mm@i@@ti%wimyabw%?maiéa/eda?%Gl%mg%m@'éﬁ &0%%%1{%%.%@%%3&55590“9”3
o - ,

Other examples of suitable media include, but are not limited to, a floppy disk, C magnetic
disk, memory CRIBRBNRANF4H K&t H%Bﬁff@jﬁ%ﬂ‘eﬁ'ﬁ&%gﬁ’&’?%I{%Epﬁ??éf?ﬁ’éﬁi’é,aﬁﬁl Maghdtic tape
or other magiméttﬁfcﬁWa@d:ifai,ﬂqn‘mnymmﬁimedtisumpﬂm&ﬂiiwhi‘cmasc@mﬁnﬂhtdpmees&ﬁmﬁmﬂ@thm _
instructions. Al3e.\@rioMeRIbekSPIMAQLepmPUETIeadable medin MaYUans i Or LAty Insituctions

to a computer, including a router, private or public network, or other transmission device or channel,
both wired arii RIS HhEHSHAIEROAB TS E LI BIISE EB A o AR CorhiRehaprograigured

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 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.

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.



5language, including, for example, C, CC#, Visual Basic, Java, and JavaScript. Client devices
102a-n may also include a number of external or internal devices such as a mouse, a CD-ROM, a
keyboard, a display, or other input or output devices. Examples of client devices 102a-n are personal
computers, digital assistants, personal digital assistants, cellular phones, mobile phones, smart
phones, pagers, digital tablets, laptop computers, a processor- 10based device and similar types of
systems and devices. In general, a client device 102a-n may be any type of processor-based platform
connected to a network 108EngitiED iDesasPwithro0F SPIOTEIaNpiIBGDMEEgrams. The client
devices 102a-n shown include personal computers executing a browser application program such as
Internet ExplorerTM e rsisrnbidvtrsivn Mivnosoh G orpdratibsysNetstapaiNavigatordh, reersiory 7.1 from
Netscape Communications Corporation, 15and SafariTM, version 1.0 from Apple Computer.

Through the cléfig da¥iced a0 284, Bekrenta 2alavakedsmmiidigatedvbertram etefmns ithteach
other and With.othetr Systems an d _vicest c%gyled to the ngtwork 1Q%. As shQ%/vn in FIG, |, a server
device 104 is é‘i’é’%négﬁ% ed 't e RehR Sk 106 T THE S MbSHimaRt shSWATS GE&F E125h ?ﬁﬁrbenerate

a search query, L4 ahaclient-exiag 1 02p0 Witansmiliaihe senaLAQqRvice Mdia lne network

106. For example, a user 112a types a textual search query into a 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. 1Y thewembadimentsidmrs eitisie HiZaent impeisea searchoquenyetid EiGa ickient
device 102a-n which transmits an associated search query signal 126 reflecting the search query 114
to the server deSisBTORLSTRENE Sp/ECHNAGES [P SHOWRF Ineltide s sahpdmesiscoting rieserirch engine
application proi%am such as the GoogleTM search en%ine. Similar to the client devices 102a-u, the

server device TOASROWAiRRTTHIRs B pPoeass Y THE ot AT RS a E0 MitTReP PEA A B RIER F18

Server device 104, depicted as a single computer system, may be implemented as a network of
5computer processors. Examples of a server devices 104 are servers, mainframe computers,

10 The system 100 shown in FIG. | includes multiple client devices 102a-n, a server device
104, and a network 106. The network 106 shown inciudes the Intermnet. 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

15 shown coupled fo 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 exemple computer-readable media, which storss instructions that, when executed by. the
processor, cause the processor to perform the steps described herein. Embodiments of computer-

20 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 imited to, a floppy disk, CD-ROM, magnetic disk, merriory

chip, ROM, RAM, an ASIC, a configured processor, all optical media, all magnetic tape or other



networked computers, a processor-based device and similar types of systems and devices. Client
processors 110 and the server processor 116 can be any of a number of well known computer
processors, such as processors from Intel Corporation of Santa Clara, California and Motorola
Corporation of Schaumburg, lllinois. 10Memory 118 contains the search engine application program,
also known as a search engine 124. The search engine 124 locates relevant information in response -
to a search query 114 from a user 112a-n. The server device 104, or related device, has previously
performed a sgasehiotihrnetwerkidO6tdilocatenarticlas, suchas welpages, reidiesdrattotiter devices
or systems connected to 15 the network 106, and indexed the articles in memory 118 or another data
storage deviceilArtislesiindaderde ofimemssforadXdmpidiavedy pagesivivarvussfoaitsiosuch as
HTML, XML, XHTML, Portable Document Format (PDF) files, and word processor, database, and
application pregracaceEiRiEmt flesniiic RIS b B Gther Hisr FaaBs 8P afy ¥ fRatEoever
made available on a network (such _as the Internet), a personal computer, or other computing or
storage mean& T e FodIBIaRTEN IS HESE BRG HER T BPe e StiB e BN EraN iR refation 1o -
documents, bul,empodiments MAx opgIale. o anivpR.af Aoy, LBgSeaisH engine 124 responds
to the associated search que%’/ 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 12#:shovit:inditdesadosuiméntd ecatobs 34 caaankindgpproeessmed 36 and a
related query processor 138. In the embodiment shown, each comprises computer code residing in the
memory 118. FeesgocUmBAtYoearbaB. rISHHABn Skt GIRI6 SO MBS At EFaEpEA S8 the
search query 114 from a user 112a, In the embodiment shown, this is accomplished b ?ccessing an
index of docurfieffi&’ ?rqa%‘%eiﬂeésé’é‘ﬁm%?ﬁﬁ%t?}{ﬁtﬁ‘%&%ﬁﬁiﬁiaé‘ésarﬁ’&ﬁsﬁﬁ‘gﬁa@t PEUPRR (&M The ranking
processor 136 ranks or scores the search result 132 inclydj e f es or
documents ba%e%‘eﬁbrgﬁbﬁé?lg\%%eéés%ag gciécanrc pa ﬁ;lje%i/éﬁ%q%% /%)jrla g%?r%ﬁ%f?é%?%%g&rglated query
processofql 38 Jefermines-AlAtherwise preasuresa auality sigpalsuch asa relatedmuannsignal 128
that reflects or otherwise corresponds to 10relevance of one or more web pages or documents in the
located set of heseatehrestissd3Rased platform connected to a network 106 and that interacts with one

or more application programs. The client devices 102a-n shown include personal computers
executing a browser application program such as Internet Explorer™, version 6.0 from Microsoft
Corporation, Netscape Navigator™, version 7.1 from Netscape Communications Corporation,

15 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
20 device 104 via the network 146, For example, a user 1122 types a textual search query mto a
query field of a web page of a search engine dispiayed on the client device 182a, which 15 then
transmitted via the network 196 to the server device 194, In the embodiment shown, & 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,



Note that other functions and characteristics of the document locator 134, ranking processor 136, and
related query processor 138 are further described below. Server device 104 also provides access
to other storage elements, such as a related query data storage element, in the example shown a
related query database 120, and a selection data 15storage element, in the example shown a
selection data database 122. The specific selection database shown is a clickthrough database, but
any selection data storage element may be used. Data storage elements may include any one or
combination of methotdgefesrstodingeeatd, dmclndingdethoutlimitatiom cmraysh kaghtatpeisalists, and
pairs. Other similar types of data storage devices canbe accessed by the server device 104. The
related query darsesestdDastbrsoraidAlaatdorigiedn rerdtiondipipetmaess déedrdhegtiery 114 and
other search queries. A relationship between one or more search queries m%g be bas?ggu%gpvg

. )

predetermined S5V Alfe 107 ST BRYHELOH FIBIRT e’ FETRISA SHIPY 5romhehvise eXeciites a
set of instructions 12 dgteriine [elationshins Retweenaeaiel) Queies- andsloleaelalipnship type
ata :

data in the related query ase Iternatively, the related query processor 138 determines

relationshipg or cggﬁ{gépﬁ%gggg&gt%m;gﬁgggmm@ fdetermine-relationshins hetween search
gueries, and stores relationship-type data in the related query database 120. It should be noted
that the present:ipventian srayeampisesysients Havirguciffandat grebitécpsirenthand thetwhiCheis
shown in FIG. 1. For example, in some systems according to the 5present invention, the related query
database 120 amcprocessdrandg ey erarbeesart of tie kearchiangimeet 24wahdnsvay ceamydut
modification of selection data (such as click counts) Or other oiperations offline,. Also, in other

embodiments, tHECFEIEIET Hefry HRGESSEOT Hettthe oi?fﬁﬂf:&iiﬁh@%%?ﬁé‘?ﬁ YURIBE 134 or

other system Th§8§gstem 19(§§1ho nin zlG"I is merely exemplary, and is used to explain the

exemplary meth LRoWrn In FIGE Y24 TR the exemplary embodiment shown in FIG. 1, the related

guery database 120 and clickthrough database 122 contain data gathered and stored prior to carrying
out the exarpple Memory 118 contains the search engine application program, also known as a search

engine 124, The search engine 124 locates relevant information in response to a search guery

114 from a user 112a-n.

The server device 104, or related device, has previously performed a search of the

network 106 to locate articles, such as web pages, stored at other devices or systems connected to
15 the network 106, and indexed the articles in memory 118 or another data storage device. Articles

include, documents, for example, web pages of various formats, such as HTML, 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
20  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



method of the present invention as shown in Hes. 2-4. Still referring to FIG. 1, the related query
processor 138 shown determines a relationship between two search queries by recording and
analyzing, for example, the proximity of one search query to another search query. For 15example,
when a user Ma types in a first search query such as "infinity auto" and then inputs a second search
guery 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 Sea%(ig %ﬁ)%%sc%%gsl% B&;&e‘é{ﬁ‘%ﬁg Cfab%ﬁ E)?é:lé-'%gﬂ}g%géa%rﬁ %Qig%é:uwe.

e EDE Search endin "
Thus, for the query "infinity auto, "Terationships to queries Tinfini uxury car, Xury car,

and "Japanese guality lxury car may be-defined itauser L1 2a inpulsithsss-quesies immegdiately

following the initial query "infinity auto,” Other types of relationships or proximities can be defined
according to therigvantipniangksiated by theaelated queny-databaseid?Dset of Pe:aratherexample, the
related query database 120 can store information that the relationship between the first search query
"infinity auto" andsheseconteseardhyegre i 2infimtl shotild=belstfonyerdnothiawise hieighted heavier
than the relationship between the first search query and a third search query "luxury car." In this
example, a detefftirEEHIEERY Berps e MO RfHOfE FalatiBrstih b atiEer th ik SEo8R 4Rl second

search query heavier than th% relatio shig n_petween the {la(gt s&arch and t er search query so that
improved searcl¥ FEStE F8FSlIFERGuSRE CRAPMHTEUIEREE cAh Y OBEIRES torrrretdis quiéries. Types of

weighting can inglyde the number of fimes fwa seareh queries are inpuk backsto:hack" or the, ,

proximity in time that two search queries are input. Other types of weighting or similar,

relationship-type glata-Gap he-10gefinedkydheinventionand stosed by.the stred-pratelated guery

database 120. The related query database 120 shown includes a list of related queries for a

particular query geditexamplectas thelseadrghguensa ! riftnitytacfie; sfeuntretaiedcgnempesdanay be stored

and associated with the search query "infinity auto." These related queries can be "infiniti," "luxury

car," "quality luxipy eare dvdc Japariese qustity dxemyoar imhislenaimbesrt of fedgtetigreritssii. 15used

for example pur&pses. In other embodiments, the number of related queries can be greater or fewer.
ote that other functions and characteristics of the document locator 134, ranking processor 136,

and related query processor 138 are further desceribed below.

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
15 storage element, in the example shown z 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
20 data associated with relationships between z search query 114 and other search queries. 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



The clickthrough database 122 shown stores data associated with users' selection of a search result
132 from a search engine 124, such as from a list of documents located in response to a search query
114. For example, a user 112a enters an input at a client device 102a-n, such 20as 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 a document located in the
search result 132. This "click” on a document is stored in the clickthrough database 122 as a selection

associated Wi%@@@&éﬁ&%@%&@ﬁ%&ﬁ%@m RPAEhFRSUILHEINERR G dar R PaKiUIRE Saaksh query.

Many other such related query lists, associated with other queries, may be stored there as well.

User clicks argigeneraibntafered 4805 teliektiivoughy datdale 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. Qualitiaiabs BptediSiethe HERERT EHITHERIGE T BHES ORISR Wfther a

particular URL or document is clicked, by a particular user; how often a URL, document or ylveb page is
clicked by oneaﬁihmﬁ?‘geﬁ@?@aéﬁﬁ”ﬁ%b@%‘ﬁe %’E‘C‘ﬁtiéﬁf RAPRIR ShepaE AR

OT
ar user clicks on specitic documénts or web

pages. Other types of JOquality signals, similar i elickihrauah daias sUeh ASHEE LIRS Olearch

observational type data, can be stored by a clickthrough database 122 or similar data storage devices.

Other data relaigg,{q fogmentslocated:baiasearclt iesliol 32:4halean bestewe in-askekthrough
database 122 or other data storage device can include, but is not limited to, how often a particular

URL, documenjcerinehiiage istehowrhin cespomseto thesehreh qyaeryrdddsdioit Ismafisctifires a
particular search query 114 is asked by users 112a-n; the age or time a particular document has been
posted on a netgotiel 06 derdidé bl Ao iber 67 separfiet REEBANN eMvEN A REORYeE. In
the embodiment shown in FIG. 1, the server 104 is in communication W%%thje rEIated query database

120 and the cIfRETRITIGRSABALR 185 His SEFURIETOT CAPRYRNE & orGtess By 90which the data in

the two databases 120, 122 are used to improve the search results provided in
10 in the exempiary embodiment shown in FIG. 1, the related guery database 120 and

clickthrough database 122 contain data gathered and stored prior to carrying out the example
method of the present invention as shown in FIGs. 2-4. Still referring to FIG. 1, the related
guery processor 138 shown determines a relationship between two search queries by recording
and analyzing, for example, the proximity of one search query o another search query. For

15 example, when z user 112a types in a first search query such as “infinity auto™ and then inputs a
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,”

20 “luxury car,” “quality luxury car,” and “Japanese guality 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



response to a search query 114 from a user 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 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 sednchegumpiesthyrelsersqueavibtslistwbkthe siorrcafommudtiglatties), queries
input by a user within a defined time range (e.g., 30 minutes), a misspelling relationship, a numerical
relationship, d5HEMRESHIAEHPFB G SREITS (AR IARER Pt rOMiE c 2%69RB ARAT D AREBhYRTEF acronym
relationship, or other human-concgeived or human-designated association, and any computer- or
clgorithm-detGHRIRe PREHENEHBUr I TRUBRTS IS RRE I HSIT R 0 Beh 8UIAT rerdtonship. The
related query dala maY someriss, e oumere At 8 varshv.at dals.assorialed wilh 4 tnlaled query in

any way. Examplés of related query data include a selection score for an article when associated with

a related guerydsHehasidigxamplesdhansmberef lmescihe adisle;has haen: gligkad” when

returned in search results in response to a search for the related query), a second selection score for a
second articleréisseciateis:witbnthie felatedduenhidbsenchaietabsélediignoseoredon aplurddity of
articles associated with the first related query (such as, for example, the total number of clicicthroughs
for all or a definbe TngniBEFGf aities i herbienifhserindeatcivesulister the pidhiad Yoty iother
examples include the number of times the related query has been the subject of a search, the number

. | Y 9=
of times searcHTBYHRE frRES AR LB RATS BESN BHOWA 1B s erS i HiHBER BPHras search

results for the t{glated 1(}:11uL(\;jvert)(ehave Z%iirgﬁwnded the.first {.ticle anq the &'t‘ﬂ};?}?r of times seq)ré:h results

SEBTC a i) iy 5 O weEiphung of similar, re . 14 Ca
for the related qﬁe?f/rs have ihcluded the first article. Any data associate with the Telated query

may be ingludgdsip felated ey Oata «and thase frRMETel SXamRIeSatabadd S9Me embodiments,
determining an article associated with the search query may comprise determining that the article is

associated with both the search query and the related 25query (for example, the article may be
returned in search rddalts!ftsd gptivticiabesr EROGhewp anvdh dee allist of related queries for a particular

query. For example, for the search query “infinity auto,” four related queries may be stored and

EEES o)
i

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

15 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

20 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



related query). In such an embodiment or other embodiments, a selection score for the article when
associated with the related query may be determined, and determining the ranking score for the first
article may comprise determining the ranking score for the article based at least in pan on the
selection score. 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 the search
guery, thedal search result comprising the article, and determining that a search result for the related
query comprise&this ahticks der wistictivnlgo prsciraiyodinveamts o tire axdicid dohuprisdsia represedtetion of
the first article, such as a uniform resource locator. Further, in some embodiments, determining the
ranking score fotHeTBFiiche BBMIHRSELS Hiidetéithing a number of times the article was selected when
presented in search results for the related query. This may be accomplished in any fashion One

example is by determiping.a number.pt.gickibraughs:fonihe.asticle ywhen presented in search results

for the related query. In some embodiments, a ranking score for an article is determined. This may be

accomplished iniany.fashiomd nang-emboginngntsanm atbematicalfnction: ar aterithmdnay ke

15used. One or more variables may be used in the function, including those associated with related

queries and>otherctaridbidss @rsteiannédicketermiring Eanking score for an article comprises

determining an initial ranking score for the article when associated with the search query, and

calculating a mathem%t{%%[[ function comgrisiﬁﬁ the initial r kiw score and the_selection score. This
g. °

Afiety Of functions of AtbortArfe B bk 20RMEBh

mathematical function'may r%“%n?ﬁ%f a¥ane

comprises combining the, i i@étg%%i{ﬁgaé&ﬁ’5%:%‘90%*1&%%&%“%&E&-@pé!ﬁégm‘??ﬂiéﬁ &tﬂ'uteﬁ?a& %ﬂe

weighting factor. Other such functions comprise combining the initial ranking score and the selection
score, normalizegcwithvatlgastane.nermalization factos.Again;, thess aie-qnlyaxamples.a/nd.a variety
of functions may be used.

users; and how ofien a particular user clicks on specific documents or web pages. Other types of

‘ 10 quality signals similar to clickthrough data, such as user inputs or observational type datz, can be

stored by a clickthrough database 122 or similar data siorage devices.

Other data related to documents located in a search result 132 that can be stored in a
clickthrough database 122 or other data storage device can include, but is not limited to, how
often a particular URL, document, or web page is shown in response 1o a search query 114; how

15 many times a particular search query 114 is asked by users 112a-n; the age or time a particular
document has been posied on & network 106, and identity of a source of a particular document on

a network 106.

In the embodiment shown in FIG. 1, the server 164 is in communication with the related
query database 120 and the clickthrough database 122. The server 104 carries out a process by
20 which the data in the two databases 120, 122 are used to improve the search tesults 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



In some embodiments, articles are ranked in relation to other articles based at least in part on related
guery 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
guery having thgelzirst_article nd the second article ranked according at least in part to the first ranking

score and the sE&oRd TARRIFG EESREMEVARLH B FrYviiRer™: defreding anipidmmsntate satdhe
related query relaieq Iadeseaeh e Sselerminedand the et fanking seoie [orle first article is
3 l . = ?_C .ee q

further based at least In pan on data asSoclate with the second refat diépﬁﬁ[ggtaa associated

with one or morestelaies auetiesamay heyseddoneare andrankatticesand piovde search results.

These exemplary aspects of embodiments of the present invention may be repeated or iterated to
improve search vesults. deterfrifaSi2oeddliustiateran exemplasmetbre 200 in Asenidancewitathe
present Invention in detail. This exemplary method is provided by way of example, as there are a
variety of ways 5t saeysoutinathotpctoriingo theyprebentlinvention of halnéthiod:30Q:shiown in
FIG. 2 can be executed or otherwise performed by any of various systems. The method 200 is
described below B4 B4 S SUHBY AHE GeENT T8 skdwA Tl yraydinsdaltiesiing various
elements of the system, 100.are referenced in explaining.the example method of FIGs. 2-4. The
bttt i caﬁfrgilasnecélr%gr?rﬁﬁﬁﬁsgggﬁgﬂfﬁlﬁ%ﬁwpoﬁ@ﬁ’ﬂ%“"and related

method 200 shown provides an |ﬁ15r0\a/emen 0

queries. Each:bl wnin ElGs. 2-4 1 carried oyt in the .exemplary
method 200. Refegrrigg[l’(tf%gl}g%? iﬁ%’&%@%ﬁf‘i@%ﬁ%ﬁ% %% 363%8%@%%ﬁ 200 t|sri”ollowed

by block 204, inawhieh aglatedogugty: databaseilaOris.npavite uThisHaYibe: aecomplished.y, for
example, constructing such a database or establishing communication with such a database. As
described With refereircesteiFiGniil, The reiatdugueiydatabaset20ostareadelationship-yprwata
between a search query 114 and other search q

associated with 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

20 included the {irst article, and the number of times search results for the related guery 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

2
L

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

11



Block 204 is followed by block 206, in which a selection data database, in this case a 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 114 from a user 112a. Block 206 is followed by block 208, in which a

search query, inrthe:farmerof assearch toguery-signalthis seceiiedday theisenes.dnr thererbediment
shown, a user 112a generates a search query 114 at a client device 102a. The client device 102
transmits an assutiatssbseiafchifubey Sigralub26mref|betisgrtheseardiigesrnnitd 4tothidnserver device
104 via a network 106. The search engine 124 receives the search query signal 126 and processes
the search query®L 4 g rdiekimsie cftRest setlemipiypee akinsarardaee sriwthadat itbithe search
or query field of a 15 searc Etg,age on a prowser. a I%lication %rogram, the client 102a transmits a

mi

search query siGRAITIERATTHEIGEEE the P RHRTY Sutd® ST LBIREOHE PP SR astRie6F Hitfication
f "infinit t0." ' ! j ' .det [ that 'infinit to" i
of "infinity ayto.",The, search &gﬁ&%ﬁ%ﬂ%&%ﬁ%@%ﬂ%@@ B AARISITINGS (AL, I Ut 1S

the desired search query 114. ck 208 is followed by block 210, in article c?ata, in‘the case

shown, documenf-20datawis,deiermined anreceiad-indhisblack-24Q i the smbedimentshown, the
search engine 124 conducts a search for relevant documents in a search database (not shown) or

memory 118 thathavierphevitistysheenrdingexediftemdhenetiona 1Q6: hecseareh, engineid 24
receives document data from the search database or memory 118 in response to the search query
signal 126 reflecontptiies sexrcheaiaeny i arom anslaserl a9auifrend csavmernipedada is also referred to
as 14

Farther, in some embodiments, determining the ranking score for the article comprises
10 determining a number of times the ariicle was selected when presenied in search results for the
related query. This may be accomplished in any fashion. One example is by determining a

number of clickthroughs for the article when presented in search results for the related query.

In some embodiments, a ranking score for an article 1s determined. This may be

accomplished in any fashion. In one embodiment, a mathematical function or algorithm may be

15 used. 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

20 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



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. Alternatively, the document locator 134 obtains or otherwise receives document data
in response to a search query signal 126 reflecting a search query 114, For example, in block 210

shown,the search engipe, 124 shown would: deteilingalist,of documents respansive toithe seareh

query "infinity auto." This list of documents would 10comprise the determined document data. For

example, this ingigl.sareheresult listforaipfipity aste-cadd epnmpariseca lisiefia desummenishin the

embodiment shown, this initial determination of document data may be by means of a conventional

search engine query anditesiiks, retiiznaBiogk?1:0s fiollswed byiblockidi2yirdinicd seleted:guery data

is determined. In the 15embodiment shown., related query data is detcrmined for each document in

the initial searchretiiatropiats SetchicgirsrEinee ArsYatig Srértsl qub R siyral AR TE 50 HER to each

document located in the initial search result,atit}“le search engeine 1r%4 gergérat sa relateﬁq query signal
§YURESH

128 for each parfetAPHELaniwt HAgY X FIAEE SRS 385t oF BIE: in fite"™

embodiment showp, e felaied austy pracessard 3R tecatiar.iedniigl spaishtenult h slated query

. . T
signal 70funct|one%¥|ects a score for-a doctiment that includes data associated with at least one query

related to the segrgfquerysihadelatedausysianal function inthissaseasetRfdastructions
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 thelparticutabeforante AEeEEE PG theinflidbs&aiehsearch query is determined,

and the first ranking score for the first article is further based at least in part on data associated
10 with the second related query. Data associated with one or more related queries may be used 1
score and rank articles and provide search results. These exemplary aspects of embodiments of

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
15 {o 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.

20 Each block shown in FIGs. 2-4 represents one or more sieps carried out 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



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 queries related to the search query. A document
that is selected a greater number of times may have a heavier weighted value generated than a
document selected a fewer number of times. Note that other signals 130 can be 5generated for each
document or web page based upon other inputs or observational data that could be stored in the
related query database 120 and/or the clickthrough database 122, or another data storage device.

Any one or moreuci a deatety. of.sSlateteduely sigratfundtions. thaychdcingplenienieddii Vatioes
embodiments of the invention. Examples of variables that may be included in a related 10query signal
function includelalgitRptiIERatEA PeHEBresHttTe B thd YoRBMIMRST SCarehBtalizelection score for a
related query q',, (e.g.., the total number of clicks on all documents shown in response to the related

querydenoted NU(q'i) ;a0 INHANee SeQr6, ol relatedi auBn 4 .« as ShowD {8:8..4he Armper, of times

related query ', was received from users ‘and/or the number of times search results for related query

q', were shown ihaveri.a-definediimepeted) dansied Slalpsslectiniscora ity dacument d (e.q.,
number of clicks on document d) for a related query q" denoted #(d, gi) a number of times related
query q', anfl dosuheatishwere shdivkiogetheyndenoted: B (- 20aaselectioniscaredontlocument d for
a related query lin in the context of query g, denoted #(d, qi, q)  a total selection score for related
query ql, (e.g., rafvisesect Elcks. 6 alilbeniaeAts batt i drorTemasseiry sitinsthe S8kt of query

g, denoted #(q'i, ) a number of times related query cr, was shown in the context of query ¢, denoted
S(a., q) mputs fo 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 guery 114 from a user 112a.

Block 206 is followed by block 208, in which a search query, in the form of a search

10 query signal, is received by the server. In the embodiment shown, a user 112a generates a search
query 114 at a client device 102a. The client device 102 transmits an associated search guery
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

15 search page on a browser application program, the client 102a transmits 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
20 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



a number of times related query @', and document d were shown in the context of query q (in the
context of query g means, for example, when there is an indication that the user was looking for query
g, e.g., a user first input query q and then input queryas a search query, or when the user input query
g or a query containing the input query g a defined time period - such 5as 30 minutes - before or after
inputting related query q'i), denoted S(d, g',, q) one or more blending factors that reflects, for example,
trust in relevance and importance of the related queries, denoted A and an initial selection score
for document i (eig. iriftie! DOk Ghicks QREREWRENLY. MAdEMeREhS ARCHRERLIS KeIUsRGLIN
search results for the search query), denoted # Initial 10a selected or calculated weight of relationship
between the seatch: gqueryse anchreldtedqUeRLy{idepoted-W\ linkacnoteaatizatjanfacter that reflects, for
example, how often a particular related query q'r,, is asked, denoted and Norm ¢' and one or
more other rankitfi§FattSiFoIBiEh redcaSEHO i Fe RIS gubsiEs it artitleunder 4B eohsideration,
and/or other fact(_;r There are a variety of other variables that may be included, and these are only

examples. Mored\}ér‘,flﬁ%g@s&ﬁﬂlﬁﬁ@r VA Bt O B ith e o dRatied By A degiginsterrtime period,
a designated.nu rs, the. pumber.of users.who refined their guery from.q to g, (e.g., the
number whgsinpwgq{rge%%%ﬁfﬁq%gr? (%egp@x %ﬁ%ﬁ%’ng %é;’ an&gyﬁfﬁ)%%f %ﬁﬁ%%l% OGS f 61?%’%115 C'i}gery q,, or
by ather limitatiog oksefipestient. ariatles raiatiens.Astniigns, ol alhes dai assorialed with
related queries are referred to generally as related query data. n example of such a limitation is
as follows: 1000 pespladnput 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"infinity," the term S(infiniti) could be set to 1000 or 20 in the related
query function, as deSiF(?a Example, in block 210 shown, the search engine 124 shown would determine a list of

documents responsive o the search query “infinity anto,” This list of documenis would

10 comprise the determined document data. For example, this initial search result List for “iﬁﬁnity
auto” could comprise a list of 15 documents. In the embodiment shown, 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

15 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

20 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



Examples of related query signal functions, designated as (1) - (6), are discussed briefly below, A first
example (1) of a related query function is as follows: 5wherein "M" is the total number of related
gueries for examination (in the embodiment shown, it is the number returned in the initial determined
document data for the search query); Total;" is the score calculated for document "i," (in the
embodiment shown, it is the total number of user clicks on document "i" after. counting clicks on the
same document "i" when  shown in search results for related queries (cri+ q'2...q"), and weighed and

normalized as 10d§asired : "A" i%a b}LerlllgéQg factor that reflects t{us i relevahnce.and}in’tlg,ortance of

the related quefas (G “PEA TR SEfa BioT SESTETET dbCURRaIt™ GRS SrBBaikert ShSwn, it is

the number of clicks,an dogument i mad when the dosusment is fetvimed ip searchrgaults for 15the
search query (not counting clicks on related queries (if 1+ q'24-...q'",,))); "Wm is the weight of
relationship betwgeRdhensearehauentrai-ARdHelatadi AUeRY:y have a heavier weighted value
generated than & document selected 2 fewer number of times. Note that other signals 130 can be
5  generated for each document or web page based upon other inputs or observational data that

could be stored in the related query database 128 and/or the chickthrough database 122, or

another data storage device,

Any one or more of a variety of related query signal functions may be implemented by
various embodiments of the invention. Examples of varniables that may be inciuded in a related

10 gquery signal function include, without Hmitation, one ore more of the following:

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

pa—
in

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)
20 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



is the number of clicks on a related query "g'm"; and "Norm_is a normalization factor that reflects how
often a particular related query 20"g'm" is asked. A second example (2) of a related query function
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 document for a related query was shown to users,
"S(q!,"d);" the number of clicks on a search query, "#q;" the number of clicks on a particular document
for a related query, 5"#(q'rmd)," squared; and a weighting factor "Wmis as follows: "#q" is the

number of clicks on sear Qr L%er S%latgﬂ(g is the %uc[ngu%rlgt mes sear.c%%%%%xgoﬂvas shown to

users; "#(q, d) is the" AUPRBE ol Difeks on ﬁ%ﬁdu ar document "G for Searc query "q; (e)wfi%q),,,,d)" is

the number of cligks, on.a particular docuraent 2ot for related, Auery i dimie ARY: me user was

looking for query g, e.g., & user first inpu{ query g and then input query ¢’y as a search query, or
when the user input guery g or & query containing the input guery q a defined time period ~ such
5 as 30 minutes — before or after inputting related query ¢*;), denoted S(d, g’, q)
one or more blending factors that refiects, for example, trust in relevance and importé_nce 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
10 aselected or calculated weight of relationship between the search query q and related query ¢'n,
denoted W,
a normalization factor that reflects, for example, how often a particular related query ¢'m
is asked, denoted and Norm_q ', and
one or more other ranking factors or scores, based on related quenes, the article under
15  consideration, and/or other faciors.
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
20 g, or by other limitations or refinements. Vanables, lirnitations, 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 infinity," the term S(nfinifiy could be set to 1000 or 20 in the related query function, as desired.

17



"S(gq"d)" is the number of times a particular document for related query "g'm" was shown to users.
Other variables are the same as described in relation to the first example (I). -15A third example (3) of
a related query function illustrates the use of various types of selection data with a weighting factor
"Wm". Itis as follows: (3) I# Total, ,it(q,d), Ad (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

Examples of related query signal functions, designated as (1) — (6), are discussed briefly

Bbelow,

A first example {1) of a related query function is as follows;

(1)

e

wherein “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);

“# Total;” is the score calculated for document “4,” (in the embodiment shown, it is the
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

queries (q"1+ q'oF...C m);

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

[ 1840
i

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

IR L]

“Nom_q'y” is 2 normalization factor that reflects how often & particular related query

20 "g'n” is asked.
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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 "?.." It is as follows: ::=(4)1174 Tot- .-"(.4");

(.r-m"M1: t(041-4,T#:
the related queries (q

"2," is a blending factor that reflects trust in relevance and importance of
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
The varidbiesid thenplat@bodeesipfdnmtoniByeme ithersambasteselibeg s el dasn to
examples discussed above. _

including the number of times a particular query is shown to users, “S(q);” the number of times a

follows:

10

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

“S$(0" )" is the number of times a particular document for related query “q’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=1_ 7 -

|

z

i

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

exampies (1) and (2).
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15A 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, d);" and a ranking score previously
generated by the search engine for a particular document "d" in all related queries, "Score (q'n"d);"
with various types of selection data such as the number of times a particular query is shown to users,
"S(q);" and a weighting factor -Wm." An embodiment of this function may, in addition to using selection
(such as clickthrough) information, use the score generated by a search engine on articles for related
gueries. For example, the function may use selection 5Sinformation combined with information on how
well the article scores‘agaitistvepteldied grapd inieradirshowdiuesigy ths trediuiIdYRss fifmes a search
guery "gq" was shown to users; "Score (g, d)" is a ranking score previously generated by the
search engine fﬁ?‘%ﬂ‘&d@ﬁe@@ﬁ%ﬁh‘ééﬁrﬁ@@é%ﬂ%ﬂ A HER RIS HEERE “d%is believed
to match query "q sed on one or mo tact rs such textual ctors; 'Score (q'm,d)" is a ranking
score prewousl% Brafed %gactgarc engﬁgneb or}qianbar fgﬂlar dflc?cumzn% %% in all related queries
(9'1-4- ... .q), or can be a score that represents how well a document "d" is believed to match related

query "g'm’ based on one or more ’ractors,, 3\5T1:1e s in the related query function (6) are

“)"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,

10 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.

15 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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to the examples discussed above. For purposes of illustration, the algorithm from example (1) is
embodied in 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 to illustrate 20examples. Such other algorithms may contain some, all, or none of the
variables shown in (1)- (6). 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 128Jpr.each docwment igeeiveddrandinitiahaeareh sesuli i3, Anisxampleeisubroutine
212 is as follows. 5The subroutine 212 begins at block 300. At block 300, a counter associated with
the search enginect24 issat {0 @valugEichas whightag example, theurelatediaisary thbckestml 38 can
set a variable "i" in an associated memory 118 to an itial value of "." The counter or variable counts
the number of docymendgithatareinredessed tiyithe Subloatisie Rigrandrthsacheresrs/adugagi iy
reflects which document in the list of documents in the document data is under 10operation. Block 300
is followed by blBERBbZRENG AICH IFES ARrFiEF DS cSOFSTEIA fo (TR WSS BB TG 87§ 16 FEf8rmined,
The search engirl}g 124 calls tg.the relateéd uery da%abaselﬁéo for {he number Otft yetii&eges reulglted to a
particular query. ESFEBIE IRE rEiRE: Oﬁ%%Fy hroCessor 138 Tetrieves At Trom the related query
database 120 a%g%igl%g&%th the number of queries related 15to a particular query. This type of data
includes any relationship data as described in block 204

&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,
10 orcan 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.

15 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

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

(6).
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or other relationship-type data stored in the related query database 120 or other data storage device.
By way of example, the number of related queries can be characterized by the variable "M." If the
related query processor 138 determines that there are four related queries for a 20particular query
114, the variable "M" may be set at a value of "4," and the related queries may be designated as
follows: ' q'?, g'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 querydStabidssazeangxamnlistiasihreeng X sreaveing ol tinfimtog 202 siekary car,”
g'3 sr, "quality luxury.car,” and g'4 = "Japanese quality luxury car." In other embodiments, the set of M

Jap u !
related queries 8 b& analFEd TR B’éﬂ”a%ﬁﬁggt@f‘ tHESHAT ¢ B YEEEYHIT LS PARTE S §liries for
example, a g “eéi’zg‘%( De,deter mei;'&%gctc?v?aaiv &4 99.1¢ 'ééﬁghaﬁ%%k%ﬁ? L}%Pe”%Xn%eQFe Eﬁ?@u%%é%aft% fueries
i

(as 5determined according to, for example, the weight of relationship between the particular query and
the related query; agy.any other means) may be used. Block 302 is followed by block 304, in
which a number of documents is determined. In block 210, the server 104 received document data
associated with the search query 114. Among the data determined was the total number of documents
in the list of documents hresponsive ¥ ihectogehiets §ieryst 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

16 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

15 to a particular guery., This type of data incluedes 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
20 particular query 114, the vaniable “M” may be set af 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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This number of documents is characterized by (and is set as) the variable "N." For example, as
mentioned earlier, a search result for the search query "infinity auto” could have 15 documents, and
the server 104 would set "N" to a value of "15." Note that in alternative embodiments, any total number
of documents for a search query 15that has been defined or otherwise stored by the related query
database 120 or another data 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 eachisseaiekeresilMoreavpartictianBenich qureipoan depehd tpaiithexefatioriship-type
data previously stored in, the related query database 120 as well as clickthrough data stored in the
clickthrough 20d3tbaSe “Epe8t HHISHELENTHEr fhedoraiedErsrsd i stheidatiestoragiedevices.
Block 304 is follow Wi blogk 306, itn Wl i%htal sung}of \%eighte,d relpted query click data for a particular
sfies detdrmined. T the SmboHHERT SHGHA e sEarerreging 124

?d
document over all réfa eraaﬁuenes etermine €6

determines a sum,pf welghissgclaled uepr el aia fora Rariicigndlogument.quer gl related

gueries such as a weighted value that describes the total number o s on documents associated

with all documents-assesiaiedavithseiedaueries wronexamplanthe wiaied auennrIesesser 138
determines a sum which reflects some or all user clicks on a document when returned in response to

prior searches fendiie releted)ererie$y Ehe gmmanshenviie agglied by the search engine 124 or
related query processor 138 to a related query signal 5function or to set of computer-executable

instructions. FIG. 4 jllustrates X le of subroutine 306 shown in FIG. 3. The subroutine 306
provides a sum of We%#féei‘dg i%lé é%?a 3@5%9633%’ 184 AR R OBV B alPra At d i ueries.

e
\UEry

This embodimegof syrgune 306 heans 284106 499, ALDIogk A0,  counter 10 gesogiated wih

the search engine 124 is initialized to the value of "1." For example, a variable "8*in memory?L“’lS can

be initially set tarbeavalie afindd Whenceuntanasyarablemeeonis heaumbarat related Querigs that
have been processed by the subroutine 306. Block 400 is followed by block 402, in which a

normalizatidh fagtorlisydetermined. The normalization factor is a reflection of how often a particular
related query is asked or otherwise 15input by users 112. In the embodiment shown, the search

engine 124 determine%? normalization , _
18 number of documents 1s 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
15 that has been defined or otherwise stored by the related guery 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

20 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



factor that describes how often a particular query is asked by users. For example, the related query
processor 138 retrieves click-through data from the clickthrough database 122. The related query
processor 138 then applies a predetermined equation or set of computer-executable instructions to
some or all of the clickthrough data to define a normalization factor for each 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.thbi doneimalizalionacior faeachJriated qyeny, Al d.2,can be defined a

Norm_q'i, Norm_q' 2,Norm_q"™, respectively, as shown in the related query Sig ai function 24- zebove in

subroutine 212. Thuszas appliechtostoeipriaeexamplesdon thaauensciniinity auo,the related query
processor 138 can define a normalization factor, Norm_cr ',No _q'2, Norm_q'3, Norm_q'4,
respectively, for B5eRpevicoshnidentificdrelatebqoesies: Hinfinitii: Jehianycands ouwalibsl wxnecar, "
and "Japanese quality luxury car." These normalization factors could then 5be applied to the related
query signal funclidRPEROWH EbEFE irratiBrddfine Pt ed Bisek mogessoiolfiwed bipblbpk#G4rid which a
number of s%lectij‘g)ﬁrégbliqnomgssgfasie clicks, is deteg ined for the current document of interest (document
"i") for a related query (relatéd quary ™ THE"S4F W EHGIAR 124 determines the number of clicks for
document "1" when document”[" is returned in search results for query "j." For example, the related

query processor 10138 laceessesalickirongh dalariorad W thewlickiirpugh-database 122 or other
data storage .
provides 2 sum of weighted related query click data for a particular document over all related

queries,

This embodiment of subroutine 306 begins at block 400, At block 400, a counter
10 associated with the search engine 124 is initialized o the value of “1.” For 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

15 imputby 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

20 related query, Note that nommalization 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
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devices. In some embodiments, this clickthrough data is weighted by the number of times a selection
option for the document was displayed to users in response to the query (i.e., realization of
clickthrough as a percentage based on the number of displays to the user). The related query
processor 138 applies a predetermined equation or set of computer-executable instructions to 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
reiated query gl WMl 0pelo 4R g seaehensloe dsioininssdisnumbsiolgloks made by
other users over a defined time with the document of interest (document’ |"3 when that 20document

(documemt "i"}igketuraed: i iaspense.todthe seasahaxanyy iafvitinNBlock 4Qdds follawad By block 406,
in which a weight of a relationship between the search query and a related query is determined. The

search enginenkz4 _determnines dyetareightofdoralatidnsifigl beétwdena presantigUenyand=a'related
guery. For example, the related query processor 138 accesses the related query database 120 or
other data storagaidevicenearétaies/ &l sraliv AsHIp datdy Uea pretksiermiriid ogdatien could then
orputer-exequtable instructions, the related query processor 138 determines the weight of a

relationship beti@aHA BrRseHrGHaRT AN Y FEIRtEANGIRKT FRVEIJR Y VaRfsr scores for related

gueries have previously been stored in the related 5query database 120, the related query processor

138 retrieves the wejghtingsyalugs. U860 esJondelaied . Ayereseoraxample, therelatediguery
database 120 may indicate that the relationship

is determined for the current document of interest {document

sers
i

3 for a related guery {related

AETTY

guery “I"). The search engine 124 deiermines the number of clicks for document “i” when

§£297
i

document “i” is returned in search results for query *;.” For example, the related query processor

10 138 accesses clickthrough data stored by the clickthrough database 122 or other data storage
devices. In some embodiments, this clickthrough data is weighted by the number of times 2
selection option for the document was displayed to users in response to the guery (Le., realization
of clickthrough as a percentage based on the number of displavs to the user). The related query
processor 138 applies a predetermined equatien or set of computer-exgcutable instructions to

15 some or all of the clickthrough data to determine the number of cheks for a particular document

for a related query.

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
!

20 document (document ") is returmed in response to the search guery “infimin.”

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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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, the weight of a relationship between a present query and a related query is
represented by WI, W2, ... Wm in the related query signal function of subroutine 212. Thus, as applied
to the prior exampléofohithéguéiyidinfimtyeauuittraveiatcet epofiribprocessorddseamdefinda
weight for the relationship between the query "infinity auto” and each of the previously identified
related queries THfpfRSTUNGRscar IEARIRI ISR ARy Bateird «Talsarmssl GaBifg aRtRFE4P T A weight
of the relationship for each related queries would then be represented in the related query signal
function above M &aBfotiRE 212 as W1, W2, W2, WAI, respectively. Thus, when] ="1," the search
engine determines the weight of the relationship, 20Vi71, between "infinity auto” and Infiniti," when] =
"2," the search engine detgsminesiVis betweandinfinity aueeand: XU gancwhenkis"d¢ Ha-gearch
engine detenuines W3 between "infinity auto” and "quality luxury car,” and when] = "4," the search
engine determingsr\\ihekyerd tinficitedpieyand:¢dapatk sergualityelweiphticanatues by thiseafd other
examples, weighting of the relationship can be based on proximity between a search query and related
queries, the nurmiseebitirrss frocteriesmrehiplepadaasa sl mer thd ekt gHedat two
queries are input. Other weighting factors can be defined in a predetermined set of rules as described

[}

above with respetFSTHe RYIEY GRERSHEEaBEEE 1507 TUBioMIATE R IBITRTEaBYBIoEk %08, in

which weighted rqlate uer dat?his,,d termined. '{he search engine 1,26 (%leterminqg gveighted query
. relationsh be}% en e 117 igusw angd a2 thnd query xu%f i:a:r. 1 LIS EXampis, o
data using one or more predetermined factors. For example, the related query processor 138 utilizes

the normalizatiog. factor, the-Rumbel:of clicks o anatticuandasumentdor aralalad guennand the

weight of relationship between a 10present query and a related query to detelline weighted related
query datajgy  than the relationship between the first and third query so that improved search results 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
15  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,

20 W), between “infinity auto” and “infinitl;”” 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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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'ill, 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
particular related query "in niti." Other values for weighting the related query data for the other related
gueries "luxury car,"” "quality luxury car," and "Japanese quality luxury car" can be similarly processed

with each related unr'gss' respective fagt rs.and.co nents as described in,blocks 402-404. In the
embodiment shown, %he}vfgfgﬁ!%eqm&gﬁﬁ% \ngfgt%cl)?%sﬁg%éetv%g%nr?ﬁ%ﬁﬁft%e}ﬁ%d Foand Minfiniti* is

multiplied by the.pUMPer.RHYEks £HR-ARAesUment infasdhe related nguiry. infiniti<-and then the

result is divided by the normalization factor (Norm g'1) to determine a value representing the weighted
related query data for adpcumentidrBloek40&isfellowrgby deeision:blipek410; innvhich a decision
is made whether all of compares the counter or variable "j" initially set at a value of "I" in block 400 to
the variable "Megiwiticharasibeomiset s o vdlseabsondidgotheitiumber of felatécedgeries (M = 4 in
the example under discussion). If all the related queries have been processed, then the "YES" branch
is followed to BRIE#12%In some embodiments, this variable "M" may be assigned a Smaximum, e.g.
1000. In block 412, the subroutine 308 ends. If, however, in decision block 410, not all of the

related queries haveyeen,processed PEASRLIRIMUN Rasneen reached. than e, NQy: hranch is

followed to block 414. In block 414, a counter is incremented to the next value to track the number of
related The search engine 124 determines 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

10 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
15 weighting the related query data for the particular related query “infinid.” 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”
20 and “infinit:” 15 multplied 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
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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 block 404 to process in
relation to the next related query (q'2). Subsequent related queries are processed by blocks 404-408,
and the counter at block 414 is incremented, and the process 404-408 repeated, until all of the related
gueries are processed. Thus, in the example provided previously for the 15search query "infinity auto,”
blocks 404-408 would process the remaining related queries "luxury car,” "quality luxury car," and
"Japanese qualit quursyt car." When, Ilagj'),t the documents hav J?gen?ﬁ)rocessed the '.'YIIES" branch

is followed from BTG BISSHHFLET TR He’sBFELSE: 308 aRaS At biSE %M"Ez%im%?’ﬁaﬁ%%e.
3subroutine 306.{3 iQllowegl by block 398, i, whishia blending factor 2015 determingd. e, search

engine 124 determines a blending Tactor that reflects the reliability or perceived trust in the quality of

related queries fQr @ parfiglat Ay, For exampie. dhe selated QueryL,RIcess o438 utitizes a
predetermined equation or set of computer-executable instructions to determine the blending factor

that accounts fo:thehreliabiitgOopésceited lirustinecthisodinadity, ofitherrelated gueyiesdai@eparticular
query. The blending factor can be particularly useful if a series of related queries is from a particular
source known or&tHe se peréeibed not to be reliable or otherwise trustworthy. In that case, the
blending factor can be used to affect or otherwise influence the weight or value of the data associated
with the related queriei%.g{ac@gﬂ’%nstancefﬁﬁtgﬁgté!_iecpsqmg factor is applied to a related query signal

. £ SUbIOu
function or to a set of computer- exécutable 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.lhioneembogimentbite bléndingifattor ibdieatpsibesarmount gbtaystiioruser
clicks on the original query "q" over clicks on related queries. 10As applied to the prior example for the
query"infinity aute; meverretated paeryaprebdagoibe “NO” branch is followed fo block 414.

In block 414, a counter is incremented to the next value to frack the number of related
10 guernes that have been processed. For example, the counter or variable “i” initially set at a value
of “1” is incremented fo a next value of “2.”" The subroutine 308 then returns to block 404 10
process in relation to the next reiated guery (4°2). Subsequent related gueries are processed by
blocks 404-408, and the counter at block 414 is incremented, and the process 404-408 repeated,
unti] all of the related gueries are processed. Thus, i the example provided previousty for the
i3 search query “infinity auto,” blocks 404-408 wouid process the remaining related queries

L2 a3

“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

20 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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138 determines a blending factor for the related queries "infiniti," "luxury car," "quality luxury car," and
"Japanese quality luxury car," as represented by "A" in the related query signal function above in
subroutine 212. rnis factor indicates the reliability or perceived trust in the relatedness of the related

" qgueries to "infinity auto." 15Block 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 e le, the related query processor 138 retriey lickthrough. dat

clickthrough dataxfag%gm%ztﬁgoqru%?ﬁseﬁa%t%aﬁﬁ%bguag\?igg%zkgdr}élﬁa%tgecgoaa%lrée r%rggéqsag %%%%;%%rocesses
a portion of or allof the lickthrough data with. apredetermingd paration, k selof compuier-executable
instructions to determine the subject query click weight which is a function of the clickthrough data
associated with a-pasticaidessmeptfarthelsubjiectsseneahguanibbmesbinsiangesfeliekthrough
data for a single document "N" located in a search result 132 for the user's search query 114 is used
to determine a subjestiguefpslickiweightt n the:embodintentsshowhyilishelickndmiserds hepst
weighted by, for example, applying a multiplier "A." As applied to the prior example for the query
"infinity auto; thé"Feetesd thtblspdrsdedsenis £BBlige te mimeecautmjeaty JeriencK WeigHtoldrparicular
search query "infinity auto," as 5represente bby "-4' {r;[}t&al . in the relag%ga uerygiggial gurljc aiotnrabove
in subroutine 215 FHE Y BIER GOBH R HSGRECER Be BXPpreSEEH Y tothl NafmBar o et &fitks on a
particular documept, . 10f e guely LI auim. SUSRUSL S AR- 1080, 1H6R e Appliad to ¥

Initial:" to obtain the subject query- click weight for a document "i." Block 310 is followed by block 312,
in which a related guerygigRal far sidesumenismiodetarminedsThe-seachLosine shad-delarmines a
related query signal 128 for a particular document in a search result 132. For example, the related
query processor d28yugseseniimben akfactors:such as the number of related queries; 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 Weigiht, to determine a

related query'signal 12§?8Pﬂlﬁdsﬁébﬁt?ﬁiﬁtre&8m}ﬁé?ﬁtn‘? LUSEarENEE e, the related query processor

138 determines a blending factor for the related queries “mfimiti,” “luxury car,

2% &4

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.”

15 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

20  processes a portion of or al} 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



In the embodiment show-n, this related query- sic_mal is calculated using the data determined in
previous blocks discussed As applied to the prior example for the query "infinity auto," the related
guery processor 138 determines a related query signal 128 for a particular document in a search result
132. As represented by "# Total," in the related query signal 20function as shown above in subroutine
212, a weighted value representing the weighted total number of user clicks on document "i" after
counting clicks on related queries is determined by the related query processor 138. This is carried out
by performing, the mathematicahfunctions as indicated huths aloarithm described abauedg.calculate
the "il,4 Total,” for document™i." Block 312 is followed by decision block 314, in which a decision is
made whethegaidogiornts fenrelateeh quariesi have beempoegssed. sthagerrciiengine 124
compares the counter or variable "i" initially set at a value of "I" in block 300 to the variable "N," which
has been set to a value according to the number of documents to be processed for the search query. If
all the 5 documents fatPbEER Protssssam e ik cHante8rvatiplett ST RE ¥ Rble "N
and the "YES" E’§%”Ch is gollo ed to block. ;gé.l ta%ern%tic\:/g grre}bolgim‘g:-nts, max{ilggu,msnumber of
documents for AhSHAE IRGY BRESTEST example. "N Ay be St fo X fhaximuim AUMber that is less

than the number,of doguments detelkuined; in.black 394, inhlack 38.thesibranting 2k2ends. 101f

however in decision block 314, not all of the documents have been processed and the counter or
variable "i" is petiequatiedhe variablan b thendhe DA nbranchrisfolowedda blogk318.  In block

318, a counter is incremented to track the number of documents that have been processed. For
example, the countenor Van izl gditvifiitidhinssatial’ atvalkderok! tlds antrementedt b5tp@inkixkt Value such
as "2." The subroutine 212 then returns to block 306 to continue processing the next document.
Subsequent d&giitheftstite Provluxe dUsyIsicks 388314 dapigié ¢ounter or variable "i* at block 318
is subsequently incremented until all of the documents are processed, and the value of the counter or

variable "i" equals "Nyj T, inde eXAMRIS Rroydgd Rreyionsl 10f, I AYla. sall ha,dgeuments of

the search result for the search query"intinity 20auto” would be processed by blocks 306-314.

When alligf the dogiipenishave beshRrocessachitke . Yded Branchdsfalewad framedecision block
314, and the subroutine 212 ends at block 316.

document in a search result 132, For example, the related query processor 138 uses a number of
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

15 particular document in a search result.

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

20 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

I
1.

indicated by the algornithm described above to calculate the “F Total” for document
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Referring again to FIG. 2, subroutine 212 is followed by block 214, in which the related query signal for
each document is provided to the ranking processor. For example, in the embodiment shown, the
calculated variable "# Total ," for each document "1 - N" would be included in "N" related query signals.
The related query signal 128 for each document is 5transmitted to the ranking processor 136 for
determining subsequent rankings or scores of search results in response to other search queries. The
ranking processor 136 includes a ranking or scoring function or set of computer-executable _
instructions that incorpngates the ralsied s ssignalck2A andionisthai-oiipuis o thetelaied query
processor 138. For example, a weighted value generated from subroutine 212 is transmitted to the
ranking processeschdnwhichutdizesded related pueryssigidlek28ductyias Héveighted Yaloanéerank or
otherwise score subsequent search results. Other signals 130 generated for each document by the
search engine 104venaaothicnisystes srmaticd Ganrdierbadftansmitadols the rarRIntHPeTESSor 136
to rank or score subsequent search results. Block 214 is followed by block 216, i Whichﬁgﬁ’lg h results

are provided. THE }ARKMEFABIRE o E60r 16" FEARTAISYS PaRkME BF EcoVing SFRSLA TS cundentiocated
i Search esul 132 1 Tespanse 1.2 seargh yery 414, Usipadue selaies o iyl 138
v, > ~ “ AN

block 214, stich as a weighted valde, the ranking processor 136 affects the ranking or scoring of one

or more documeptsogated, inia search iesulb 32 Note thatthe ranking Rrecessork 36 sausg other

signals such as those shown in FIG. 1 as 130 in conjunction with the related query signal 128 to
20rank or otherwise senterAossments phassedreteresple 132 insometinstancesthenrankingsprocessor
136 can further decide whether to utilize a particular related query signal 128 and/or other signals 130
during processingseftarstemmbrankiegufors serrehnrdsalbs2 3Block 216 is followed by block 218, in
which the method 200 ends. In other embodiments of the invention, the method 200 can be

utilized in an iterative ner termine a or.updated related query signal whenever new or
Tanner (ot Ay

changes to data in the rela ed querye %%ugrsl.ee ngr%'d/or clickthrough database 122 or other data

storage devices is received or otherwise obtained. When a new or updated related query signal is
determined; the If however in decision biock 314, not all of the documents have been processed and the

counter or variable “i” is not equal to the variable “N,” then the “NO” branch is followed fo

block 318.

In block 318, 2 counter is incremented to ack the number of documents that have been
processed. For example, the counter or variable “1” initially set at a value of “17 15 incremented
15 to 2 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

20 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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5signal can then be transmitted to the ranking processor 136 to change or to update the ranking or
scores for a search result 132. While the above description contains many specifics, these specifics
should not be construed as limitations on the scope of the invention, but merely as exemplifications of
the  disclosed embodiments. Those skilled in the art will envision many other possible variations that
10are within the scope of the invention. CLAIMS 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 firglfelated gliety as:beingplatedito theseare b ayesy hased.oninfermaiien that
indicates relative timing or sequencing between the search query and the first related query in prior

submissions to ther¢emplter systantby:a: pluraliticdfuse sthaipcludetu sbrseathgidhanitthe first user:
(c) identifying a first article that is responsive to the search query; (d) in response to identifying the
first article as respbrsiventehihersdarchogliad yratiiving ofata desveiatothwith the Hrsvrsldted query
that indicates, at least, a freguency with which users have selected the first article when the first article

113

has been preserftgidsd B SHarcHIESHETON e irsP TG GURNSIEiy 128 fypdetermmiidta first

ranking scorg fof the fisharicle as.a search esirlop e eceived searsh.query hased ategetn part
on the retrieVed TAPASS0R Ste Witk fefirst related query. Jhe method of eraim 1 wherein the data
associated with ;Qs%lt!;r% ﬁ?slg%gg QUEL QMBS [ﬁgﬁes. The ranking processor 136 includes a2 ranking or

scoring function or set of computer-executable instructions that incorporates the related query

signal 128 and/or other output from the related query processor 138. For example, a weighied

value generated from subroutine 212 is transmitted to the ranking processor 136, which utilizes a

10 related query signal 128 such as a weighted value to rank or otherwise score subsequent search
results. Other signals 130 generated for cach document by the search engine 124 or another

system or method can also be fransmitted to the ranking processor 136 to rank or score

subseguent search results,

Block 214 is followed by block 216, in which search results are provided. The ranking
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 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
20 rank or otherwise score documents of a 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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a total selection score for the first related query. 3.The method of claim 2,vvherein the total selection
score comprises a total number of users that selected a result returned for a search for the first related
guery. 4.The method of claim | 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
guery. 6.The method of claim | wherein the data associated with the first related query comprises a
selection score for thafirstcartichedingnEié treethootofclmehahadtisnttie selectionasdsretior the first
article comprises selections of the first article provided in search results for the first related query in a
context of the sEHFEIRTGHEREITRE PEIAVHITE ESEIHEHSHY S SN MBS P IREvs BTG N TEN the

selections are made within a threshold timing or sequencing of the search query being submitted to
the computer sySteifi*'%. *Hg ﬁ%@%‘?ép‘dq%fg @;Al%rﬁi %&r %t%%ta%c’)atsaﬁ%% it S ot %Ege irst re

ic [ [4) €S 15
wherei Sélection score ﬁrst related

query compriseg selections of any article pravided in searahsesults for thefirst telated quantin a

context of the search query, wherein the selections are in the context of the search query when the

selections age mage within.adhwesheletining enseguencing:alithe seachauantheing submited to
the computer system.
scores for 2 search result 132,

While the above description contains many specifics, these specifics should not be
construed as limitations on the scope of the invention, but merely as exemplifications of the
disclosed embodiments, Those skilied in the art will envision many other possible variations that

10 are within the scope of the invention.
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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 system. 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
sequeng'Wﬁe search query being submitted to the computer system. 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 articIeAaSjociate with the first related query. 12. The method of claim 1, wherein

identifyihg the firSPERILRS Har e LSBITEIvA toMh &S84 % uery comprises identifying the first article as
responsive to botheths sganch quepytand therfjrstemidiegqudrym d8rsthesmethod of claim 12 further

comprising determjning a first selection score for the first article as a search r uCJ[t for the first related
cery, and whirbI SR O S P VARG SELTR For 156 FVSbart 0 Hatai ot R 1R Rt on the
data asseciateaksvitimthddfinsttretated igdeaesoniprisesmdeterminiugrihie dibst raakithg scord fpethe first
article based at-least i n.the firs i e.met f glai cyyhereain,
identifyif?lﬁgéiﬁgl # rrs?gerltgfg g%{ie?&%gﬁéfv%%t% %Eﬁ%%@?a%ﬁ %grﬁggﬁdqvﬁh%tﬁqﬁ%ﬁ%g%dgquery
comprisesiude uigenityingianthsifiabisessreh result for the search query, the initial search result

comprising thg&ﬂﬁ%ﬁﬂ@ﬁg%%&%&%ﬁ@%@ﬂ& that.asgarch fiestitfor he.first related query comprises the

first article. 15. The méthod of claim 1, wherein the first article comprises a representation of the first
article. 16. Thelhieassepascciaiiden Bhsehs AtH e rsaRERABA 6T hE AirsPETE ACBOITRNZEE S uniform

resourcgdacalQpkiated 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 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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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 fi@@%ﬁﬂ@é§%¢é@@ré%@§9ﬂﬂ 16 trécsbakchaqadey temtirst articklcalagingza mathematical
function cosmpsising sherfisstinitialravking scare-andJhe fisstselction,sepre. 0, the mefhod of claim

: . . ; ) 5 )
19, wherein calculating the mathematical function comprising the first |n|t|a£§ rahking score and the first

selectiorPECEREBSBHsBE TR BRiFHIONT Srimidh T sARIY sédhe wntttheufirstdedection score,
weightedséistioal leash anewnsighiingeiastar al-f GOmRILES MOFTAMPERGUSIJANGIRlY smbedigd in a

non-transi%%r comd%uter-readable medium storing instructions that, when executed, cause a processor
to perforth g%?gﬂ’ & E8iihising: (a) receiving 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 o, sequencing between the search query and the. first related query in prior submissions by a
pluralitygdf use?gl%h”é%#%ﬁl? ec%lsrg?zs% fer ?&gﬁ %%18{:‘??;?‘6%};‘590‘"3 ety TG S dirseBrticle that is
responsiventuithe sbatomeubayy artic(dpinvidsponseatolidentifying dherfitst aiclegasriasponsive to the
search retrievi sogiated with the first related query thaf. indicates, at least, a frequency
with wh%%ﬁﬂéé{ég%v%%gg@e ’[F%é?ufgfrr%fl aric %tlevf/j en°the %ﬁé%%]?ﬁglg)ﬁé}sg gé’ﬁ"ﬁ?gé’éﬁféd"’ggna search
result fofthehiesionsl are dngderyitana threste)dttenminmgaifitsinaoking seotk docthedingt article as a
search repltdan theHecaiyadse9iahquery based at least in part on the retrieved data associated with
the first related query.

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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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
guery. 23.The computer program product of claim 21, wherein the data associated with the first related
guery 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 sesifer ghelsieorm prises kusnpifping detctirdn mgialBraisseesspionsiverediotie thrstsearch
query apdihe-firstealatad auaty 125 TR IGRMAHLE! DIRoramAroslctofalimL - ihggin the

operations further comprise determining a first selection score for the first article as a search result for

the first TSRS QUfe St s Adtarhimnig eiethrdaamagiaedreitbridimsidrtnd dtrized at least
in part ap#eidaldassaciethwithinafinst relatedauesomprisesdetamising the frshranking score
for the first article based at least in part on the first selection score. 26. A system comprising: one or
more cos‘faﬁ(ﬁﬂgp EWfers; an interface of the computer servers that is configured to receive a search
qguery from a first user; a related query processor of the computer servers that is configured to

identify by a first related ry.as being related to the search query based on jnformation that indicates
relative E%lhing ](S)éesrga%ugé)gccl%eﬁl & &%@Wﬂﬁ%‘é’é&%ﬁg HEN Serﬁ‘h%é‘%ﬁYrSt%'fS%Banaw&ipiH% “submissions
by a plureinh ofuesersdhathnbluisusérs dtherthamthadirst user; a document locator of the

computer servegs gt sonfa ed o dSTy,2 fLSlatis it 5. eaponsive o the, search query: and
a ranking processor ofAh e computer servers that Is Gon |g%re§’to, in‘response to idéntification of the
first artiefsnasisesbadive witle: sedrch query by the document locator, retrieve data associated with

the fist related queny hehiagicalsenablgast,aIoaueRR NINPIESEES IRVE Selfeied he firs

article when the first article has been presented as a sear irst related query, wherein
the ranking processor is further configured to determine a first ranking score for the first article as a

search rgsult fordhg-freeived searchussery hased atdertdmpast on heLelisysd datp associated with

the first related guery.
first art?cl%. y

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



27. The system of claim 26, 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. 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 shown in a search result for the first related query. 29. The system of claim 26, wherein
identifying the first article as responsive to the search query comprises identifying the first article as
responsive to 58 HEEeaRahgIeHEandnpéonrsermesier dhe frst3nitmhenisescot el heSravherein
the rankipggrecesser is further configured to determine 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 the first
article based at least in part on the data associated with the first related query comprises determining

the first panking sseareifef dhenfinss, artisleibasrdiatleast in nachomihedinstissIesHpNS5ot8: Mathods
and Systems For Improving A Search Ranking Using Related Queries Abstract | System and
YHA] TATSTES G QERTAN FaRbTor K S cshEh ey By g inad s dustiaidel id aieries

methods
related tedhessdabelfiquericaiedescebecighedneidspeaiseoaearshiuerydadeceived, a related query
related to the search query is determined, an article (such as a web page) associated with the search
guery is determined, and a ranking score for the article based at least in part on data associated with
the relatéd queryisngeterminedrSevdral migghithmstadd:types ofdatasesociatedeithselated queries

useful iQn%@fmﬂgﬁ%sﬂ&Qa%ﬁ%ﬁ%%aﬁ%gﬂ%@é&?e@f %agigg %.rgskf'ggésgci;g 'tc]s' perform operations
comprising:

{a) receiving 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 the first
related query in prior submissions by a plurality of users that include users other than the first
user;

(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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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 program product of claim 24, wherein the operations further comprise
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 the first article based at least in part on the
data associated with the first related query comprises determining the first ranking score for the

first article based at least in part on the first selection score.

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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27.  The system of claim 26, 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

guery.

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 shown in a search result for the first related query.

29, 'The system of 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 query.

30.  The system of claim 29, wherein the ranking processor is further configured to determine
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 the first article based at least in part on the data associated
with the first related query comprises determining the first ranking score for the first article

based at least in part on the first selection score.
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