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WD 2005/ 029366 PCT/ US2004/ 029615 5 METHODS AND SYSTEMS
FOR | MPROVI NG A SEARCH RANKI NG USI NG RELATED QUERI ES
wo-bdekD29366 THE | NVENTI ON The i nvention gener al | pcT/ebmbe629615
to search engines. More particularly, the invention
relates to nethods and systens for inproving a search

Nfﬁﬁw%%ﬁ 10 ﬁl‘iﬁi’ﬁa S opera | ng | r?IaJSING

net wor ked conputer e as the 10 Wrld
Wde Wb or in an_jndiv can provide
search results in FEgBdkgi%#%ﬁﬁﬂﬁgtﬁ@¥ a Eser S
search query. i nstances, the search resul
o Bt drel G e SaeRepts Mo RPERvay fnyhtion relates
scoring or ranking system or nethad. For exanpl e,
to m%tb‘?fi?éﬁg pXSIeHS I mPEYINg dgediels rankipg peingtelated guensse ument s
of a search result for a particular query based on the
contents of the docunents h n.the number of
times a keywor BA &K%%?)PN&?EF%F@%E&T@M% appears
in_ 15 each docunment in the search results. Docunents
i r@rm@wnﬁléﬁare&weé OPSR e Ay BEWaTked SR enyiggnsuch as the
such as HTM., XM., XHTM.; Portabl e Docunment For mat
Worldpiidy Wbl qsén arun@lvwémompwét@g PERVidgriepreipispylis 4t regppnse to entry of
progran1docunent files. O her search engi nes base
a uses’s S¢arghyIusky- AR ARMNEStarnss. i warch msultsse wakiddp aceerdapgpewith the
docunent. For exanple, one known net hod, described in
searchrengiag’s seriag entanking ey stelrha mythado kpr @@maleL%ﬂﬂg@lt@edl search engines
Hypertextual Search Engine," by Sergey Brin 20 and
scord @warknipeurPergeof assstigresultfode garteulafquenypesedmndke qopteats of the
docunent, such as a web page, based on the link
docustentscsucis & anfth¢ imentwe bf toagse. ke@vbidror potivdart wad at phreseappiars in
i nvol ve selling a higher score or rank in search
eachldeSunhens infthe search agstilite Uaanmepteinglutl forexadplpawdt mged dfatrious
want to attract users or custonmers to their websites.
formh3, SIENEs HTSILAKNES X HIMIS Portele Dosgmne Roreag(PDF) fibeg; andtvenrd
an obscure or infrequently used
processor and 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 in an
article entitled “The Anatomy of a Large-Scale Hypertextual Search Engine,” by Sergey Brin
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 conventional 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 used

search query. In response to such queries, conventional search engines can return unreliable
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conventional search engines can return unreliable 1 WO

wQOBSHDBRE866 PCT/ US2004/ 029615 search resul t SPEI/IISM04/029615

there is relatively little data to rank or score
sea@Rfellts st nER if RIathBS 118RMGR0 ANSF Yore doarBl rdsMMEEHNGE search
search engine returns” nore than one search result iIn
qu%§$ponse to a search query, the search results nay be
i'splayed as a list of links to the docunents
associated with the 5 search results. A user may
br oyS# rAfhetdedich efiMERRIsEndlS Bk bt Sekcitdstht ?{]}gsp‘%se@? gearch

of the search results to eval uate whet her websi

quiarg,e t‘rh@ E&Yﬁ%sﬂt? mtal{"I Be B'i§;95}'/eﬁ 2S RGO liH&Qﬁ gxre dgafm&ﬁ?ﬁc%éed%vith the

may nani pul ate a nouse or anot I nput

"ol i Gk i . j c |
P AR S LB o s
ol BB R EPESE LR 3Bt e BEPIRERR Y, P cnample a s

K Socli e

| i i | i nk d wiith,1l0, h.of the
e gtrfufitk Sotse ot Bpdiied SpuEde e Ahd ik S0 2 baficyiag ssare
ith .th h | t. f | ti ) f ul o
resp L AR e s e it (Rereiet et Roh e T ety (R bser wil

brais %ﬁ%vi#i&g&?@%{i’/e SHes ey gdlﬁg}eég%%;}grgsw%glhéqlft&hgeﬁl 1Tt bBbeiated with
ify the search query to a second, .typically-rel ated

eacg{)pg lﬂ}P sg¥fRel sifes 1O, 20G8S5, VRpoUs Mebytes asseeiatéss with the search results before
results. After inputting the second query and

locatineaseiuhgr 1RisHAnS dderatipnopdfisss thagsey s sarchgyerys
mani pul ate a nouse or another input device and "click"
on %ink to a B%rtigglan search result to view a
webYiheusgLis Ao satigd with the intiakseareh pesyliss the wiser may dlegidg @ change or
the user may browse and visit several websites

mogdify ftei ssATerauAY 19 2 Seeend fpieHlyrielater ayery andphiaia amgy of pignilar set of
second query by "clicking" on |inks associated with

serpharesidih s Aftersinputing the speppd query agd agcetyingasiy| search yliskibp gser may
on nultiple links to nultiple websites associated with

magipylatefl ouse pr gothse petrdevig@andeslith’onedimkisea pirtigular search result to
consumng. It is desirable to inprove the ranking

vieal gyoetisithassersatet Wigh the agacth reswlfi Medeford theqis¢rhaaydfrowse and visit
provi de users with better search results.

several websites associated with the search results returned for the second query by “clicking” on

links associated with the websites returned in the search results.

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

engines and to therefore provide users with better search results.
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Enbodi nents of the present invention conprise systens
waeasoehods that | nmprove search ranki ngs for BCHES20041029615

query by using data associated with queries related to

the search query. One asggghifkyan enbodi ment of the

pr esent invention conprises receiving a search 5

que E%‘l’ba(% Tg ﬁ% &'lr e@é %Vgﬁ%n%ggg}gﬁ%y&% 1 e q‘nfﬂﬁ@f’s ltl’%.% naprove

rel a arc query. queri es

se%ﬁbliaﬁlgpgsgdb%%efirc %Be:r% @% nglg%c:ia'?a Qstsc\)/c;i‘art%f&lﬁh &’Jen‘é@%ﬁned to the search
auiygy Ot e L BRETRTLR L I P bR e R o ?Sye,g e e
SELSHILILEG. 2,008 3581 Lo LIS L1016 B0
L I FEL S U CELR T LU 08 0

uery. Also, a variety of algorithns using rel ated
of @Fe};era aqvgnthwm@gseg rgiﬁt]ernélamg An anticls (%E eb Rage) assoc1ated with
met hods. BRI EF DESCRI PTI ON OF THE DRAW NGS These and
thepsepreh apesnrnd determinipe & faaking sepra iy ivreaindsastd 4 hesip ek p data
invention are better wunderstood when the follow ng
assDelnteil Ml tidasleted griein Sieh relatgd augry Hatp BTy insHide opgogREre of a variety
acconmpanyi ng 15 draw ngs, wherein: FIG 1 illustrates
of dathesodated wh therehted qeyst Als.jarvariets of elapritbmapsing thwted query data
enbodi nent of the present invention; FIG 2
mayl|be wppliedtiesuch systeaww abid agtterds.of a net hod in accordance
wi th one enbodi nent of the present invention; 20 FIG

3illustrates a flow diagram of a subroutine of the
met hod shown BRIEFRESCRIPTAIONFOETHE PRAYINGSes a | ow

di agram of a subroutine of the subroutine shown in
Fl GTh&e afid 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 illustrates a block diagram of a system in accordance with one embodiment of the
present invention;

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

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

FIG. 4 illustrates a flow diagram of a subroutine of the subroutine shown in FIG. 3.
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WD 2005/ 029366 PCT/ US2004/ 029615 DETAI LED DESCRI PTI ON
OF SPECI FI C EMBCDI MENTS The present invention

weopneses nmet hods and systens for inproving aPpGERESDN4/029615
ranking by wusing related query data. Reference w |l

now be pEPLIIED HESTRIPTRORGINPPECIFIEEMBODAIMENPS t he

invention as illustrated in the text and acconpanyi ng

drend fEkent il SPERPriSdsShaRS aﬁwm% f@ifprovitg @Qearch ranking by
t hroughout the draw ngs and the fol omnng descri ption

usmé tglaﬁe%fqgérggﬁ% ﬁfé&@@wﬁf ndv &em&ﬁﬁﬁ ﬁetaly%réx%glaﬁlye%b%ﬁﬁne'n& of the

accord t he present I nvent | on rray

B e
used %g&%@%trtg% &X&&%& £ HEdonBkin ?‘é&hpa-&} tﬁl‘i’éf?r:t;oj gl%eesqur@\é ggfnkeo Its.
wel|. 10 The system 100 shown in FIG | includes
M, £l s&Lﬂsqp%ccggﬁgﬁc%%th]tgg {}ntl %&%E%{) \iinrﬁy ?§C+n%%uctécp H1G. 1 s

and a n tmork The net

a dlagljg&gﬂ&?ﬁ%méa I e?{%lﬂglaryesggu n é{ﬁ@ﬂ%ﬁ F:)éeo Emgc?cﬁ}ﬁgﬁtb 3f thg Bl%lgent

mven f(:)% %}rag og%ﬁ%gil"ée pre 1‘?’19 I} 1on Flgg Sec%r%tg 2an%§ gmﬁ edé dt 1n ot € éﬁstems as
|nclude a conputer-readable medi um such as a random
access nenory (RAM 108, in the enbodi nent 15 shown
coupled to a processor 110. The processor 110 executes

a ﬁl%ts em 386181 %V%rlllggieci éfg(ﬁl bcies? muR ICIrl]g deglscg:srfbﬁ%llngzggerver device

St ore :jOC SSOI‘S it
0, %@rﬁiﬁﬁ?"@w@wr@fbﬁﬂv@%@c N
othergnFWozlg’s Flﬁg{aF %)él?lfnr‘gl}?g useah ?%g%g{??@g&%;gorﬂlgg to tllj'ne present
e i e o A 8, A e

medi a include, but are not limted to, an electronic
compyfsrreagdpble mgdiHmy such ans ragdara pcceisanerppzy (RAMy 108, dihe gmbpdiment

devi ce capabl e of providing a processor, such as the
showp cogpdedt  prosessemdhiniTba progessonil B xegute o 64t Of erautqrpsecutable

I nput device, wth conputer-readable instructions.
progr@hwmémqoeesl ip fmemeryj k0§ Sechrseessorsiaduidieluddhrmicagnsoqgssor, an

limted to, a floppy disk, CD-ROM magnetic disk,
ASIGyemrbstate machines. Such processors include, or may be in communication’ with, media,

well.

for example computer-readable media, which stores instructions that, when executed by' the
processor, cause the processor to perform the steps described herein. Embodiments of computer-
readable media include, but are not limited to, an electronic, optical, magnetic, or other storage
or transmission device capable of providing a processor, such as the processor in communication
with a touch-sensitive input device, with computer-readable instructions. Other examples of
suitable media include, but are not limited to, a floppy disk, CD-ROM, magnetic disk, meroory

chip, ROM, RAM, an ASIC, a configured processor, all optical media, all magnetic tape or other
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chip, ROM RAM an ASIC, a configured processor, all
optical nedia, all nagnetic tape or other 4 WD
wWQeOSHDIBEB66 PCT/ US2004/ 029615 magneti ¢ nedi a, POT/USIVY4/029615
ot her medi um from which a conputer processor can read
magﬂeﬁt’.$ ];nre&'lg,t dr@lY other thedfum ¥rdf! idch @&Jﬁﬁ;u_tefr Bfog&s&f can read instructions.
porrputer_—reada% e nedia nmay transmt or carry
Also, \gﬁgﬁsuociﬁelr %l%nsto? cﬁnpu?«?qpawgﬁg melid %Lag‘#ai}&ni@o{ QHY Slstructions to a
9] bl 'c 'network, or other

rivate or pu ransm sSSi on

comq%ﬁe\é,it 1%%851{1%% Eo%%,&!ri’vate %%mi‘é"in&gférl? ggotﬂ%r{@kﬁﬁﬁsioﬁr !ﬂe%ice or channel,

conprtse co rom
conput er - gr ogr.amm ng..5 | anguage, i ncludi d‘jﬂ g :
both g}gg%l?cgv’m%sscﬁ? m ; t1 IsSr{}IaI 0 EISecciord gl'\grél’ arﬁgr’%o IS)Jter programming

J Script. Cient [ 02a-n. I i acl.yd
e G E. B OB BT S Hanae
nouse, a CD-ROM a keyboard, a display, or other input
t deyy : I f cli ' -
g:(él?%LE%bcﬁi\?&@gﬁ%ﬁ}f %EI)F'((g 1?1918' ez .':Il Oué'ﬁll%r Ime Qx‘ieimﬁ %\rl {n?egéarl ﬁ%ﬁ%‘s uchas a

assistants,
mousg:]%bb%ﬂ@zgk?sy g%t&zar(g?p?l :, 54% T i@gg&:@gfu‘i %Iri)legpg?aomnp?ess'of client
s B Bl S S AP LAY ot

devi ce 102a-n may, be any type Qf processor-based

phongs, G10ptl Fiosh HEET BePnet PAEcHe FRBTIACIES 1SRGP Rt BPSEFY-
with one or nore application progranms, The client

basedidsyice@ad yigplar trpestd wrstanscang devigser Sosrarral 8 mptnt dpdce 102a-n may
executing a browser application programsuch as )

be anyriyReraf @rocesepi-based piaforaconnesied do Hnetwek 10 @pddig ipteracts with one
Cor poration, Netscape NavigatorTM version 7.1 from

or mie applispéorCuyngrams.c Bhe cbingt devegsdi0ae-nshown mekydeipessanal qomppters
version 1.0 from Appl e Conputer. Through the client

executing adwewsed 2pplinationperesant 4h-ap Inteanet Esphoten™t sgrsion ¢ rfronpMicrosoft
network 106 wth each other and with other systens

Corparnation|Ndtcas: Nayvigatee®!, varsioh &. 1 femietkcap®Gommanisafeans Copporation,
FIG 1, a server device 104 is also coupled to the

and SuETT Yersi@i61 .0 fromt Aygple@dogliterent shown, a user 112a-n
can generate a search query 114 at a client device
102a-n to transmt to the server 20 device 104 via the
neTwough thd@ienFdrvicexHiZpimg psezs 11gam chi Reminypieate gver ehetnghyork 106
search query into a

with each other and with other systems and devices coupled to the network 106. As shown in

FIG. 1, a server device 104 is also coupled to the network 106. In the embodiment shown, a
user 112a-n can generate a search query 114 at a client device 102a-n to transmit to the server
device 104 via the network 106. For example, a user 112a types a textual search query into a
query field of a web page of a search engine displayed on the client device 102a, which is then
transmitted via the network 106 to the server device 104. In the embodiment shown, a user
112a-n inputs a search query 114 at a client device 102a-n which transmits an associated search

query signal 126 reflecting the search query 114 to the server device 104.
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query field of a web page of a search engi ne displ ayed
on the client device 102a, which is then transmtted

wo r@shsenet work 106 to the server device 104.prdTUs1v84/029615
enbodi nent shown, a user 112a-n inputs a search query

114 13t «@vé&lababs 1 @ASNbE L intRE8s I seWal Slcitn3RSBAE P erf¥ihe application

(5]
assocl ated searc guery signal 126 reflecting the

i U R Gt SelhoB ik s St it itbe edlBan 0, he sorver
acZigR It PSR PEESEL: 18 E6}4a10n BRGSO fhory 118, Server
eGPy ool o it tpufer il Y o8 Fpi S Red s cpivork of
CoRBYREBOLOPrE dEpT ST ST S VG d 0L BrSer . Rt compyters

neparka OB BOry R TSR desies TSR it L PR BP0 ices. Client

mai nframe conputers, networked conputers, a
profesoEsd8rang the serverqiocesson hp @p b poy ot ymbergf velldngyp computer
and devices. Cient processors 110 and the ? rver
PrPAesTOiss Bish a3 RICesars Bamany! Gireratniai spnt flafe G2 IE%'b‘e\ﬁnd Motorola
conput er rocessors, such as processors fromlinte
CaperpiomaafiSebpuatbusa HiigpiE) ara, California and Mtorol a
Cor poration of Schaunmburg, Illinois. 10 Menory 118
contains the search engine application program also
knowergy Al&eontains thf‘eﬁﬁ’@‘ich ENZNE/APPHEAEOR BIOETAR, g\rﬁ@ Eﬁ‘@”‘i@? search
| ocates relevant information in response to a search
engined4. TheseqrelypngineiPd docates geleyantfpfamagtiog & regROPCIe apepch query
or related device, has previously perforned a search
11dffranheusenél2aor.k 106 to |l ocate articles, such as web
pages, stored at other devices or systens connected to
15 the network 106, and indexed the articles jn menmor y
118 The sermestdqeice H a1 wlagndslguice o rravioysh pesforned 4 search gbthe
docunents, for exanple, web pages of various formats,
neswierk 186 toHiadlts, artiples, sucHERIED paRos, tsterident pibe dpives Eay s connected to
(PDF) files, and word processor, database, and _ '
tha pgrivodkaliVi oamd prdsgedattre 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 Internet), a personal computer, or other computing or storage means. The
embodiments described herein are described generally in relation to documents, but

embodiments may operate on any type of article.

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

6
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docunent files, audio, video, or any other information
of any type whatsoever nade avail able on a network

w@ s00si02966 t he | nternet), a personal conputer, PCT/U51v84/029615
conmputing or storage neans. The 20 enbodi nents

d eS Ic%gr%h Qrié1§%ﬁ4%ﬁ§%9 gl%ﬁlﬁésbaegocgrﬁ&% 'io%laJoy 1:*4n a Ea%lkﬁltg th(Q:essor 136,

ment a e on

The s n
amig s e el PP sﬁ9”b°51m]e§5%‘°r i ?0‘#%8%#%@““ code
red R PR S AP et czc%toa en%@f? &t ﬁc'*;ovcumems that ae
102a-n from whi ch search 114 or.i qi
cespgs R0 N6 SOMUR B G0 A Go bR B P E P AR
shown includes a do Iocato 134, a ranki
acfmEsd G 29SSBS AN OF SPATEESOURGY B EULER i goteptipl search
t he enmbodi nent _shown, each co es co %ter
querEesofFeatsh; tmhgh%@ﬁlspgprfmsor#ﬁg aa@%errﬁé?ff i sé%af%‘rre%%”
identifies a set of docunents that are responsive to
mthden&tb%xbéﬁeﬁsféP&qulpﬂgf%%ﬁp‘&lr%%@rbaiefz‘aon Telp Ve to a search query 114
enbodi ment shown, this is 5 acconplished by accessing
andyfrori angl eshenriteris (ke Frlated Aysabenreerson 1 3% despranice er oieyise measures a
potential search queries or search ternms. The ranking
qugitp sigaa ouchb3 6 relatpd gueny sigwad 1 2sthetivellestsar etheraga dofregppnds to
including the | ocated set of web pages or docunents
relbasedofiope nr meteovchipagestop decuseats dhthe insatpd get 4f thg seprgh regults 132.
any other criteria. The related query processor 138
Nagiethetr dilich ésctionsahd ehardcseistimas theascument)loedtort A34siagkiag processor 136,
such as a related query signal 128 that reflects or
an@tdnREduSey B0¢ck@s PABls filrthed @ scribeébeloee of one or nore
web pages or docunents in the |ocated set of the
search results 132. Note that other functions and
chasastradevist il 0balaf providescocassrentther stomgoelehats, snehrdsianglated query
processor 136, and related query processor 138 are

dafaustdrdpRrelefi@st; in the exahgllcoshowbe ralated vy drabi@4128] ad a selection data
provi des access to other storage elenents, such as a

stor&le ¥eREnf] UETY exattipledshdiva b 3¢ ectidh dn databdse1 1h eThexpevificeselection
shown a rel ated query database 120, and a sel ection
dafiB4s8 shown is a clickthrough database, 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, lists, and pairs. Other similar types of data
storage devices can be accessed by the server device 104. The related query database 120 stores
data associated with relationships between a 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 to

determine relationships between search queries, and stores relationship-type data in the related

query database 120. Alternatively, the related query processor 138 determines relationships or
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15 storage elenent, in the exanple shown a sel ection
dat a dat abase 122. The specific selection database

WG bamdn29366 a cl i ckt hrough dat abase, but any selBCL/USI004/029615
data storage el enent may be used. Data storage

othergés% TRQufs 7% ék ﬂlgin%sn@tmaeeﬂﬁnpfaa@@ﬂmﬂg BbiwBn QarcRLERLSand

or storing data, 1ncluding wthout Timtation,
VSN | an 5 Gt her simlar
mme?%%@é&%gﬁ%ﬁ?%ﬁ?gﬁ%?gggﬁéﬁgycegugg% @e accessed by the
server device 104. The related query database 120

SUPLRGIAR Rk ?f@t?h% %Es@&t %em&lhngﬁo%h%%ﬂ§ hRGE B EEreRt

sear ch query ot her search queri és.

archlgegéu?e dth?rpt%lﬂ] an?n b i RGO %PE)?&P‘FP@@ ﬁ&!&n&%?ﬁérﬁ@ac@@rﬁm%% the
on a

re eterm ned set of rules e search

presenp %ve 101:]1' 2tﬁ'e reﬁ% %rc#ﬁ& {)aesg ?56 m&r@? P i3801¥1£]3%d@"b§ Bart of the search

ecu es a FUC lons to eterm ne

englr}egl'Zg gns i y pewg catS 107 of%?le&%% ?Zﬁ;cﬁngclﬁc%&ﬁﬁg or other

int query d base

oo %ﬁ@ﬁ?ﬂﬁ@grﬁf T Sty BEEER T mhf htect
W Se eXx

PCT/ US2004/ 029615
oumqtﬁéfhmewn&m&%fﬂaOfd'e"? ﬁfﬁﬂﬁres-‘/f%‘rlaﬁﬁ% f?f“pa’s"%ﬁé?%g‘rf@eh saperely
d st | at hj
exemB OB a9 SUPA eecrap AR G BEIGB g ha

the present invention my conprlse syst ens havi ng

dlfferent' architecture th ha IS shown .
i g i HvB diy ‘%%ﬁﬁ%ﬁ@ﬂ%&%fﬁa 2P g
esent invention, the relate uer database 20

Chc“ﬁ]ﬁ‘a‘gb deiease 12 cpmisimdage waereaéné Sprediof piichng oy e Sxample
engi ne 124, and, may carry_out nDdlflcatlon

methge pEhe PrFEngVantioa gs fhoa@ i FlGsk2 ¢ o ohl! Lfetgpe E&ﬁ@r 1, the related
operations offline. Also, in other enbodinments, the

query priogaseat 138 ahoynisletsamingss relptignship besyeea £y $93Eh Qyergs By Teserding
the docunent |ocator 134 or other system The system

and anglyzispdarexamplel e poxinityafioar gearch gaery|tainpthen parahugRe dor
to explain the exenplary nmethods shown in FIGS 2 - 4,

example, Whert fesee XEapyrzs jn efitsbiganek arery hushyas | infip@utd’ and jfen inputs a
rel ated query database 120 and clickthrough dat abase

secofiPRarch ey suctias Sinfjsitih enmetliatelyl aBerwawk thor¢lated geery proegpperd 38
out the exanpl e

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 queries “infiniti,”
“luxury car,” “quality luxury car,” and “Japanese quality luxury car” may be defined if a user
112a inputs these queries immediately following the initial query “infinity auto.” Other types of
relationships or proximities can be defined according to the invention and stored by the related

query database 120.
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nmet hod of the present invention as shown in FIGs. 2-4.
Still referring to FIG 1, the related query

w@emsesses 138 shown determ nes a rel ati onshi ppdBUSEEH029615
two search queries by recording and analyzing, for

exdBRother HRMPRL B irdhhiby Rty QB aseR0Chn SR Y olnatRA elabe
search query. For 15 exanple when a user 112a types

relatl'oﬁ‘sh?p B th tﬁeeﬁ’étcsjaargl\‘gﬁ X e‘f“’lHﬁrhtyaa%to”'aH& {HRistdbnd Wafth q%lE'[? “infiniti”

hen i nputs a secon arch query such as "infin

shouidmgbf%fe%ryotﬁé}& 5%&;@1 hB&idr %ﬂ&&%ﬂ&&@ﬁ %%@&ﬁ@rﬁrér%&mh
ne are atl |p bet ween t he |Pst sear ch

r G '3 |
aver B R B SRS B REE, %*“%h%‘*%%eﬁdé%%@@ﬁgﬁéﬁﬁei‘gde ©

welg%h% glalfr() 8ns%quﬁe%é%nzﬁ§e ﬁrptas?hcﬁ %d s@@o%lfl sqa? %1! s t%’ne

I Al ons
relatlg%sﬁgpl 1:)ee§?/ﬁfn nlbea tnsg%rgh an% at 1rc¥1 &4 rcé )@S?r s% glrag#nar%g)\;eg sea >i-Jfreérglét(sj for
us 112a n ese ri es
subsdaet ST A R PE a{ﬁi?'g} FeiftiFhuerey TiRECor Gtfing can include
es _af relat|onsh| S or mties can be. defined
the nigh B B GS 0 SHER IRTELDT TP e U 65 B RE L dge tha
query dat abase 12 8 WD_2005/ 029366, PCT/ US2004/ 029615
two sgarch, fesrieAre iRpRhpPer s of wpighting of swilpn.delptgnsue-tpsslatagan be

store information that the relationship between the

defingq pxsthe dwapiean agd toyc oy g %ﬁ?rﬁ%bbame@tedaqﬁlarym@ &eddhd

search query “infiniti" should be stronger or
hted heayi er than the re] ationshi
ﬁ\ﬁég‘ gy fytatase LG pwn aﬁ@ﬁv aa}ﬁméf {ar?rlﬂae%eé {irayparticular

query quur car.” In this exanp a determ nation

querye gfipr BEAHAY éorttbe s5ath ARy WAty @t%u f%‘h setlﬂtfﬁi BetiGaBsy Rerséored and
first search and second search query heavier than the

assoqigi¢dhvitlyhe lseaschyee afinity autpi”y Eese ilptediuanes cembe dnfirity " chpxury
query so that inproved search results for subsequent

car,” § aealibhluping ciré sand fappreso aualityrienry pasm Tleib Aember gfjealgtesqueries is
Types of weighting can include the nunber of tines

used fousxayeple prpogger Inathea pmbodiments, thearsimbenofielated ‘quagies cancbe greater
proximty in time that two search queries are input.

or fe@ther types of weighting or simlar, relationship-type
data can be 10 defined by the invention and stored by

the stored by a related query dat abase 120.
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
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 a document located in the search result 132. This “click” on a document is stored in

the clickthrough database 122 as a selection associated with the document’s presence in a search
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The rel ated query database 120 shown includes a |ist
of related queries for a particular query. For

wezasptses f or the search query "infinity aut o, PCT/U82004/029615

rel ated queries may be stored and associated with the

res%‘?t%tﬁ&e@ %@%%aﬂlcﬁmf &hltc Q@é}%/ C’Man);r &ﬁé%u(!lﬁlemeﬁq]' grgg{sf;,ea%sociated with

car qual ity
r ty luxury car." This nunber
mﬁ?qnﬂFatedﬂgégggﬁggfgy%ghused for exanpl e purposes. In
ot her enbodlnents t he nunber of related queries can
be gfsealieks ar® % nfeﬁ‘ﬂ? 'fefex;l—e!'aﬁo Gl ‘kcﬁgﬁtﬂx”ogﬁg I'Elagatlﬁfﬁ %ﬁb@d’%g‘lent shown,
shown stores data associated wth usSers ection of

thtfasear%ﬁ @ﬁé}lge 1% 21# a uréésa?ndfs[o%p tfe 8@2@&?8%1‘?5‘&5 Qsewéi?:fs otl?‘elrI ﬁ!&a Pated to

roma 11 st ocunents | ocat response

coSERTRDAQIELN: o FOfe SARTRLSN 130 Uoer 1123 enters an

devi Cé such 20 as
nanlpulatlng a nDuse or another I nput deV|ce to click

on %gktﬂrrou a(?a 19 gar Cﬂﬁf?aggflljcﬁé ?o? é)gh&aﬂty Mgge IP r(Puality signals

docunents user

or ?ﬁég(g{r%&%?iﬁg%/c rté ngleugg gq'ijlt 1? ggtzl 1?6%%%%?& ?ng-ﬁ {‘iﬂgﬁ or document is

chgke%%%g)ltamjcﬁlars &s%rr %ow oﬁe egﬁ\%\ﬁ’ (H:%%ltﬁlmr %of(le I% ngaa% 1%%?% eg Jbg omle,or more

dsSsocCl a
005/ 029366 PCT. 2004/ 029615
ol RERCHh R e SR G B oo
h. at t t ed t
aufifg e Hndfr eiiypy ffﬂﬁle gh géﬁ%kﬁwg“ers R eta, can be
SK@%ﬁ§;a|J referred to as %h kthrou data. In the

%rog%aﬂabasqwogélg}l EhyPies iezzf%asur es and
stores the cllckthrough data as well as other data

related to .5 each of t cunent in the
oaltR put e B S0cdets)Surait h e afeﬁugtaiéi ﬂ@f Pty e
i ndi cat or of al i n a search result
°1‘§‘ft’§fﬁ St atagaseads S ol die&rftca%&e e&laﬁcanﬁeql%ﬁ&ebutmot ?(lgmﬁ%to how
ted to, whether a particular URL or docunent
oftév p B%@HJIHP%L pachmeRt) o webdage is BN oR tesRonge msearch quiery 114; how
docunent, or web page is clicked by one or nore

magpy &mes a gRrtcHBseRER aiPral b‘aﬁ pskedipyapserscld 2a-8) the pge ¢rfime a particular

speci fic docunents or 6pa ges. O her types of
document has been posted on a network 106, and identity of a source of a particular document on

a network 106.

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

response 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
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10 quality signals simlar to clickthrough data, such

as user inputs or observational type data, can be
wermsehsby a clickt hrough database 122 or si m p@r/usBan&029615

storage devices. Other data related to docunents

ddiermalifga telited (e 16lBted @SHUE teatcBubh 2detG@AhiREarSIRN € sbdiatd with the
clickthrough database 122 or other data storage device

seaRA quéts) dnd Qetething 8 rdiRing! sk kR Ghd ReicldOWed AiLLMn %art on data
particul ar URL, docunent, or web page i s Shown

askRERQNGEL the rdatSEHRD 19 %lyteé-&udery ROl R1HBINY el S%gha q?\lrgzry in any

particul ar search dquery 114 asked by users

wﬁ)h EnPEferinelt 't 61@1a% éltl h%@' ExqgleéggfgglaQﬁéu rfe% TR th‘g\Qng been

on a network 1 tity o

fak 5&}§jsc%ﬁvéj%§}émauénegpéuéisnp%{:%\@usg' (r ngt‘her (ﬁlﬁe or m}llﬁlple times), queries

nbod ment s Ver

in?tﬁe'w Cldlrﬁrseg’%{ Hl?rpeh Mgﬁfthg% {nlﬁg rang e djO.Il;xrl,| Hgtéé,r Vlgnisgbgzlggll???ng'@ip,
d
40585 B DM DA S By
I oV

ot & o150 ﬂa?%%%ggql% de ol oo,

t he resent [ n may be carried out.
and g ISR 85‘3?; 8?5?1811%6 relgtiqnslip s the rﬁli"eP‘i‘RPéﬁ potdignited to any
ri ses recejvi g search query, . 10 WD 2005/ 029366
Paﬁﬁ*rnﬁ BshEP> g e ataiﬁww Y SOTRRS}SE PRRIOTRREE 91 # ¥aristyenf data
to the search query, determning an article associ ated
asyctafrdrTiE @ relatef GHery ieany, Waan dxereeley ofi rrlRied apery ditkindpde a selection
score for the article based at least in part on data
scerg Sy attists whontassopiated éwtataéelatqéu aveyy (spleasy for axameple tleernpmber of
may be related to the searc uery in any way, and
tméFétﬂ@rf’mlﬂ@blastb@efb‘@h?l@ﬁéwéw li’ehlnm%yn geatch rgsulisipl repoufe to a search for
rel at ed queries include having been 5 i nput as
theshtedcyelys e sswad sdlectior sioesfoby sagerd atige esspcated with the related query,
(whether once or multiple tinmes), queries input by a
and g ¢otal\seledtion seorel &fr iaphulaltty ofartidespssocinted. withdBe fitstietagsi)qued (such
m sspelling relationship, a nunerical relationship, a
as,nfat dxemple tha kotal@bmbérafishikthrowzht fanl loas defined aliabdrof afiicles when
a synonym antonym or acronymrel ationship, or other
rethunadin- seank sisvedoothe Rl GuEdss.] Qe €AmPRS aludt iRMumber of times the

related query has been the subject of a search, the number of times search results for the related
query have been shown to users, the number of times search results for the related query have
included the first article, and the number of times search results for the related query shown have
included the first article. 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 determining that the article is associated with both the search query and the related

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

11
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and any conputer- or algorithmdeterm ned
relationship, but the inventionis not limted to any

wd ooparsscul ar rel ationshi p. The rel at ed quer ypdEUS2008§29615
conprise one or nore of a variety of data associated

reieliQuéyy. ah @ﬁc?ldan%%[)&”mfeﬁ‘t RheV N bodrEHPL Setbn Ec%lré‘fOF the article

query ata include a selection score for an artic

ww@mo@ﬁéemttﬁedr n]gga?h;g%y rnﬁp% Qe IMBLD akd ‘Wﬁ gotBQFanklng score

exanp the nu mes the arti

for ﬁle 'ﬁgf %cle%r&oﬁlﬁ%%;ﬁ%grrinﬂlgjﬁea{aﬁlg ﬁ ?c%%l fto§ th glrc?esugger& 3Fleast in

to a searc
Ot a({l ectl

RS 4e%tcm§&%5r% i %m%ggl%
h .t he
bof f@zfeaachqqaéﬁy m& e g 3%%%%?%“6%%&8 Fupel e et fo

the SreﬂCiz G AT st ol C?fng%sg}gctﬁe EEla1 474 AFlpyipigg that a sarch
uer O her anpl es include the nunber of

reduf R IR b cQtmmiips Ty RS Boutl t oG Bkt dhe artice
search, the nunber of times search results for t he

°°F‘BP%&S adepresgription:pf e Tsiarticls, sugh ag @ upidumaesoures lorgigber  of
times search results for the related query have 20

inc% ed the first artlﬁ and the nunber of tine

seaf WP dR §PPSembpdiments. felrriinipe s SyngeuR m%amcle compnses
included the first article. Any data associated wi

detepRinpng adiupgerRfdimgs hgprise VitePlidedvhen MaRicd seeﬁsb r%sults for the
data, and these are nerely exanples. In sone

relafef) geAryre Mg may be aqcpmpished Brny fashion cOne eaipky is by dstenmining a
the search query may conprise determ ning that the

nuggper of lcickthyoughs &erithe aticlouvhen presented freseaish rashltsfarthy redated query.
the related 25 query (for exanple, the article nay be
returned in search results for both the search query
and It fegre embpdinzots sy BRBGE oRdy Wsptide iseigenBed. r Bngmaybe
query). In such an enbodi nent or other enbodi nents, a

ac“é’é%‘élteidoﬁ anycfasheors. dp opdrembedinient, @ maghraratioal Senstion exchlggritim may be
the related query may be deternined, and determnning

usgdh Oneapn kKiorryvasigbleemay kerusedin the fugetiony nelotliog theye seonmtédswith related
determining the ranking score for the article based at

qué¢reegond pther vpeialﬂeso ne lemangd¢ eftdetapmingor mukihgscoreefor an article comprises
enbodiment, it is determned that the article is

detassiomg ah adtiabranking stwt for theartdawhdn aysoeiayedawith the sdarchlgyeery, and
first related query by determning an initial search

calcwstitigta thathematical function comprising the initial ranking score and the selection score.

e?elrm neg ?ho g{ %‘8 eés ?sg?ciated with

This mathematical function may be any of a variety of functions or algorithms. One such
function comprises combining the initial ranking score and the selection score, weighted with at
least one weighting factor. Other such functions comprise combining the initial ranking score
and the selection score, normalized with at least one normalization factor. Again, these are only

examples, and a variety of functions may be used.

12
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the search query, the initial search result conprising
the article, and determning that a search result for

wo b@snedsad ed query conprises the article as webdT/UE1004/029615
some enbodi nents, the article conprises a

I :g ?%gtea%gﬁggﬁtg : h J Irerrgxtlk ﬁre?atlght cngl} a?tlsétles b%&d aPleggt in part

ﬁler | n sone
on éf‘gﬁff[ %g’lsgagalt % 8’{%{}1& ?{g%gertﬁoﬁl@gsé?c}ng]art{cﬁerﬂggoqaﬁeél with the search
ticl d wh t ed. h
i i atia ﬁ‘ﬁfgwcmer e g Rl Co AL &Zb%?eﬁ o gt i par

fashi on. One_ exanp m ni, n

on i cReprHERONS e reieraled A d'g“%é{%tﬁ“bﬁlfg%’@ﬁl‘%ﬁc?ﬂﬁ‘ ol o e
results for the related query n me enbodj nent s,

rankeh RSP JER6K 8 PP 8 ORI 572 e O oA AFan iR %‘COFFay'\ scarch
be acconplished in any fashion. In one enbodi nen

respi f1 dheeseprel puery havineghe é’fSt agfigle and qhﬁﬁ%asvi yiclg @nﬁ%@cor@% at least
or nore variables nmay be used in the function,

in panictb theti fivef reirgscarsand thatses@ndanking egose way then be Pie¥idathd
ot her variables. One exanple of determ ning a ranking
score for an article conprises deten-nining an .
i ni Ini sameeabRdimgnis.coeeont gelated guegy rejatqddo \mﬁ’éﬁargl% qyseY igdglgrmined,
wWith the search quer and cal culating a nathemati cal

and e Eirst ewkingspare Sir ths firstarticl is fusther based 7 deagide part amdats prgociated
sel ection score. This mathematical ftinction may be

withrilye ssford relatied quayy.oPath assetiptod with pneadrguere rdlated queries mache used to
20 function conprises conbining the initial ranking

sca€ ardaagknattitlbeand pravidei searclsorlts, These gheneplanyiasiecia of ethleqglgments of
one wei ghting factor. O her such functions conprise

theqaesbhtrinvegtibrhmay bd fepakedronitkiated teiogpreve search tehdtssel ect i on
score, normalized wwth at | east one normalization
factor. Again, these are only exanples, and a variety
of FUifkRi-cnfusmie dnexerspary nc?hod@00 D& OASBEvith the present invention
PCT/ US2004/ 029615 I n sone enbodi nents, articles are

in deadik €Thid ¢xemplagt method © patvinied bamiay of e@mlph:swhat ategawtiety of ways
part on related query data. For exanple, in one

to catytaeimathsécnaadiag td e pressis weraioad The tbthbdh200ghawalin FIG. 2 can be
query is determ ned, and a ranking score for the

ex&@REoBEMiRlpRrfbned &l ahyrbMadolsasyaemat Theadahod 200daddscribed below
on data associated with the first related query. The,

as Edrfisd o by tels@st@R 400 §RwHeE P 13 twag o€ exdinghld, BRDvarious elements of
the system 100 are referenced in explaining the example method of FIGs. 2-4. The method 200

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

Each block shown in FIGs. 2-4 represents one or more steps 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

13
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5 ranked based at least in part on the first ranking
score and the second ranking score. A search result
wo ooospisecear ch query having the first articl ep@ntusione029615
second article ranked according at least in part to
sudhNQiafabsiss! Ak ABdctiBEl WiElPfeCréioél tol F1S. 5 aRomnihtddajikiyigtabae 120 stores
may then be provided. In sone enbodi nents, a second
rel4iRInsHif e p Uk SSetW%Erﬂ’t drchQuérh @14 aal dther ebedhyquieSies.
determned, and the first ranking score tor the first
article is further based at least in part on data
asspicredis Fllowietl by bloek 3@6; anwhicieh sdleton) a4 Yatahasd, én this case a
associated with one or nore related queries nay be
clitl@fudhQatadsR! i€ pAilied aMkis Aay b€ h@Smpivhe @b R \brtiRaBFiR] Whstructing
results. These exenplary aspects of enbodi nents of

sudhHEiaRbER SR EstAUNNISRE Ein iR tBE with BRAlCRtaBksel RIdBcEbed With
i nprove search results. FIGS. 2 - 4 illustrate an

refESRIRb RIY. 1MRk Qﬁ&tlgrg&h' d31285L Q05 A6 dith hfkodifted RER ISR clicks or

Invention In tail. This exenplary method is

1np%£s§§ b %ﬁch%um& Bfovtﬁ%ﬁeﬁ? Lh% éeaﬁ\ﬁl {3k 828 7sBctPas\ist @ttdbcngﬁents such

\ _ carry S accordlng to the present
as WY SIEL BRbvidbl S, L0020y {13 fhfh uger 72, De

exe or Ot herw se per y any of various

systens. The nethod 200 is descrlbed bel ow as carried

out BMk E&els ﬁ)%ﬁ‘b% QQ)C BEAMH \!vfﬁclﬂu @arci-l RYryWa%hPform of a search

exanp e, vari o enents of e syStem 100 are

qu%? il%ﬁa?{:ig ?e(%ellv d W!&Sér@érnﬂl t]hpgm t%hm Q%E’er‘iflz e@@ra es a search

shown provi des an |rrprovema

qu%1 158 gt%hcllrE% \Ing(% %%of:l'g g én? ertvln:reCiE? &%ﬁ’é@ ﬂﬁ‘ggo&ﬁje@geggh query

eries represents
I
sxg&%g;g j gggt}r}g Ik:ﬁé S%Frséh ‘é{i‘e@ Ilgép to%lle é vkcd:gl)és nﬁ ax{eei\xéorﬁbg of’he
20.
. ”@tfngmﬁ%aﬁfeeaggﬂﬁ it 53%1%9?@5@ L5 i B BE ey 1. o

s may be _acconplishe
%tlftﬁmeﬁ T 4 S G0 T %§Pt3b¥4t%£heﬁ§afé‘ SRSy field of
connunlcatlon with 13 WO 200 /O $ PCT/ US2004/ 029615,
seageligi s OR A PN AT PP IR RIeE R Be e 2 TEANFRILLA YepropAbeTy signal
1, the rel ated query database 120 stores, )
126 grbinpladesthoerty’ p’tﬁnaé@lao besame qthsr wpigseofptign 8F lefitzpnéﬁ dinfinity
ot her search queries. Block 204 is followed b

autp(§pThe sgargh prgineal 24 a¢cetves Bia signal 4 2@ anddstpsines thag ﬁﬁl@mfa/a@@ is the

a
desired search query 114.

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

14
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clickt hrough database, is provided. This may be
acconpl i shed by, for exanple, constructing 5 such a
waoladoabzses or est abl i shing conmuni cati on wit h SPChUS2004/029615
dat abase. As described with reference to FIG 1, the
thé& it E&F&Q%lt‘?&ttﬁ@&ﬁ@h qut?ry §i4 r@&u%ﬁ@daﬁﬂ %cﬂh@ q)uWistrJat limited
s

users' clicks or |nput 0 a search result

toPcf Qﬂygﬁﬂre%/uréeh&a%&% /D) #BGHRdE2%ink 388 Bocfﬂﬁleﬂt Liv'eﬁk Sgg,f ortoa

docunents, such as web pages, provided in réspo

loé‘atx%ﬁ %Eﬂmﬂ&?{) oc@rﬁéntfo? Qb Ba E %%% Rél'l:lat?rfevecﬁ)r Sikerg Q0 aéc?ssed P]y the user

| owed search query,

11&%4‘@119&@8&6@%0 R W%Q%éi HSE%C%L&%'S sorhtinie§ C%Veecfjto b %ument

server ment s a user a genera

h ol d e
th%uii%"i o éeacgéﬁ%v%%?wﬁion eyt ﬁloc. Sig Eggt%ﬁ‘*qom or
oReF38lechE LEbhSTU D SRR ORI AP ume s
e&gige 124 recei ves the search query signal 126 and
4 3 sses the search query 114. For exanple, if the
user 112a types a search query infinity auto" into

t he searc u f eld.of a,15
br o f lper fnd 5i°avgr e ie Z?ff %8@% e ilspming a it of
rch hat i pl e tex

doByrRgH ey YR 14 %%ar?ts TS L REP B st e vt ‘?fgiHC‘BFe"tS would

i ndi cation of "infini " The search engi »
copE oL IGrAREn: . A CEHRRLE i B A FRAEC T g nfinity

ayto" is the desired search query 114. Block 208 is
aufo, CPYREABIE BISTA 13 flocunaatswi R cmbedispt shawm thif itighe

case shown, docunent 20 data, is determ ned and
detegpiapRmept dpimen} datana ke Byameank of #ronxension] seaich egipgguery and

the search engi ne 124 conducts a search for rel evant
reyBeBiHERt s in a search database (not shown) or menory

118 that have previously been indexed fromthe

network 106. The search engine 124 receives docunent

dat Block 3H0 isHfellavecd by fhlagk 25k awhl@ii rekaerbgupryidage is determined. In the

response to the search query signal 126 reflecting
embpdimeplghen.delateq query datp isretermaingd for eachzlgcunming indthe imjtesh search

data is also referred to as 14 WO 2005/ 029366
respltforis2genh Q9B b caleiaing pirelptad qermnsigal.r badpongede eachalocument

search query 114. Document data can include, but is
locatstl in therirtitgad search result, the search engine 124 generates a related query signal 128 for

each particular document using a related signal query function. For example, in the embodiment
shown, the related query processor 138 receives the initial search result. A related query signal
function reflects a score for a document that includes data associated with at least one query
related to the search query. The related query signal function, in this case a set of instructions
processed by the related query processor 138 shown, determines a weighted value for each
document in the initial search result depending upon the number of times other users have

previously clicked or otherwise selected the particular document as a part of the initial search
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to, a universal resource |locator (URL) that provides a
link to a docunent, web page, or to a location from

wobesih2seelocunent or web page can be retri evedrPOT/US2004/029615
ot herwi se accessed by the user 112 via the network

res llg g'gd ll}%&gth‘%@ﬁbeg oféjrg??sgotﬁ}éeﬁ g%j’? § liaﬁ % g%\g@t Sllrg?l%ctk%(g ];reortﬁeerg'isg Qelected

gl ARG pmEon i B bieay e’ ol GG kB el dler. A

response to a search query_.signal 126 reflecting a
docgg gt ipkelpd § £aeacE BYmBSE AF HnES i PAYF 8 bgaviar velghiryalue
t he search engi ne 124 shown ul d. determ ne li st oI
ger@eﬁéiﬁfhm%dqcé@ﬁaﬁglﬁ%d%fswh@ g tﬁnﬁui‘w ﬂ’?trﬁ%eﬁﬁwls 30 can be
auto.” This list of docunments woul d 10 conprise the
gengeates fT erehl deRymeREN Vel P%E basgsiupay qikeY iaputs py ebseryationg) data that
search result list for "infinit aut 0" could conprise
cougd b Seredin e relrses e dstabass 12 handrsBrsiskEOISh oiAbast ks o1
initial determ nation of docunent data nmay be by
anqthes data gforage donseent i onal search engi ne query and
results return. Block 210 is followed by block 212, in
which related query data is determned. In the 15
erbdnly erernr mekole, variely #f edptefl @iey signehiupgionemay ke Herjerpested by
each docunent in the initial search result for the
vargnua pohodimenty ofshe naerdiohaEkangples of wpragbled thit gey be inghidpd injagelated
response to each docunent |located in the initial
quae sigedh fingen ingludd evitheutrliohitationgioneore prgyefithe follewing:
rel ated query signal 128 for each particul ar docunent
using a related signal query function. For exanple, in
t hea otrbesdéctiem scoresivoarelatedpreryed afeet), Ba eyl nypbercafsheks pygll
receives the initial search result. A related query
dogingntlsh@m inuespoiseito thefdlaed guesy ¢ dotesottdNULd’ docunent
that includes data associated with at |east one query
an imslantessdort dortréleted ganry y'; graeshpwnThe, the nambat ofj timey rediteginpiery q’i was
function, in this case a set of instructions
recpived Roi @ckrbandida eher reindbeed tomes sgargr rosdts §wreldt88 qenpn ywere shown
deternmines a wei ghted value for each docunent in the
ovdrhidefigdd theageeibd), eqisted Sdgpendi ng upon the nunber of
times other users have previously clicked or
a s@bdIRh W r€fos BbReleaeld tel}e, Mimbbd cflieks ot de¢inmnt d)afsr iredddiquery g;,
of the initial search 15

denoted #(d, q;)

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

a selection score for document d for a related query q’; in the context of query q, denoted
#(d, ai, )

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

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

16



10

15

20

25

WD 2005/ 029366 PCT/ US2004/ 029615 result, and upon the

nunber of tines other users have previously clicked or
wordvenmizee sel ected the particular docunent aBCPES1000629615

search results for other queries related to the search

a ;ﬁ{u&be&ft%% MR %Jeggag i RElAs QQVé:?e Sh§AtEhe BSHIDE b query g

vier wel ghte val ue generate

(in thtteE {lex% ﬁg&el%%rr?gna e%o %ﬂgﬂeﬁwfggm reqyﬂpﬁﬁlcﬁ n thﬂ% usﬁh@a@

generate for eac
100k18%§0é Irqre%% qg%%;l\alelgsaf ﬁ%ﬁ ﬁglﬂsqﬁ 'é%g{l] h%I’x Jé%%yé]’sz%soarsearch query, or
e A P eI%éugﬁqgeerg%@ea@%gegm&%md—
BB AP B A 1T

i nventi on. of variables that nm . ded
one qr moae bz o, cshaa TR digarPiE b PreTaner H&%{nm&ame of the
thout Iimtatign, one ore nore of the follomﬁng a
relatqddl‘-'ﬁ']‘ess‘éqné@fil‘“oaﬁ‘ 3tor e for a related query q';, (e. g
the total nunmber of clicks, on all docunents shown
r egpeitialeselegtionifeore M deamegt ey s dhe. numbge stighs %@e&umsm hﬁ‘ade
i nstance score for related query q'; was shown 9
when the depymsatris eturngdria searedy raguity d@rsyarah flueResdenpigd & w@%‘
fromusers and/or the nunber of tinmes search results
a seldced or edletlated weightyof aelationghipbestesnrthe search very § agéfalatedyquery q'm,
time period), denoted S(q';) a selection score for
deno@ddWwrent d (e.g., nunber of clicks on docunment d) for
a related query q;, denoted #(d, qi) a number of
t i avesmaledativrefictquebatyrefigcts, fonexagkpdes irew toften svparticwédraeviated query q'm
toget her, denoted S(d, q'i) 20 a selection score for
is asktacdenetad astl Natm_g’.f @ldat ed query q'; in the context of
query g, denoted #(d, qj, q) a total selection score
f (dne bemateadhed waiking @actor§ 6r Wores, bageden raited fuetiks tierartidld under
docunents returned for related query q';) in the

consiaeatiéns bndér S Factolls. denoted #(q';, q)

There are a variety of other variables that may be included, and these are only examples.
Moreover, these and other variables may be limited or defined by a designated time period, 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 q’; after inputting a query q), by all those who input the query

q’;, or by other limitations or refinements. Variables, limitations, definitions, or other data

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

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

"infinity," the term S(infiniti) could be set to 1000 or 20 in the related query function, as desired.
17
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a nunber of tinmes related query q'; was shown in the
context of query q, denoted S(qg,, q) 16 WO 2005/ 029366

wERODsB3e04/ 029615 a nunber of tinmes rel at ed PUBUF2004/029615

and docunent d were shown in the context of query q
(l%‘k&ﬁl@?&t d QherflSighal AthcHBRNGesighEd artBithssed brief
her e |p anlﬁﬁﬁlgd??ogﬁthaf t he jg%r mgggrpgﬁ my@l pooc ey
be%&gry q, €.g., a user first input query and then
I nput query q'; as a search query, or mhen t he user
i nput query g or a query containing the input query ¢
a_daf fiedahblR 1 RRQ6ked gRHF RinctondS as¥Buslgut es - before
or affer Bﬁgtﬁﬁgrreeataﬁfqggry qa denot ed S(d,
qg';, g) one or nore blending factors t hat refl ects,
for exanpfe; trust—in relrgx AR tepce of t he
' ' i selection

1y el at ed i q@,@dlgs ~ ~>gl;¢
score fo ¢ i cks on
docunment “7° ‘ " ed in
wlﬁﬁe%% ‘fl\gi’ fsecgéj o’éa? |F égr%g?e%%?%ejﬁgxteeé ina cﬁ'ﬂ{% Fﬁ? efmbodiment shown, it
18 {hg lnlzilrtn é%r}gtgll‘n d mgtﬁe mftlra]l ‘{;Wnénenggpun%l%g% | onﬂ}e sgz%r atie%/ t

reflects for exanple, how often a partlcular rel at ed

quety T?rﬁf-‘" is 'tt% E&% ‘Eﬁ?ulggc{‘f%tr §kuRfag Ao erlgeas béﬁnrgen%}l%w?r it is the

nore o ors or SCOTG on re

totglt eu%b% (’)f ts@rech@k A IncdogurHenger’ aftélrscoﬁ %n%l ? tl?e sam I?idlliment “i” when
er ors ere are a varl er var a

t hat d, t,h | es. )
shi glosvﬁh RSl de SRES gl P 5’2%?@303%%6 shed Rnd omaljzed as
deﬂ]E?%ned by a designated tine period, a designated

er of users, the nunber of users who refined their
guery fromq to q'; (e.g., the nunber who input a

tr ﬁlog &d .e [ éﬁq'aqt?{zﬁ% Ser&,ects ugtan pegevs?c% %35 ﬁ?gﬂ%t;anc%yof 'alel related

I|n1tat|ons Qr reflnenents Variables, limtations,
QEEFi( i T Aghs; 4 '&r other data associated with rel ated

queries are referred to generally as related query

“ ”

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

66299

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

the search query (not counting clicks on related queries (q’1+ q’2+...q’m)));

399

“Wn" 1s the weight of relationship between the search query ’q” and related query

€6 ”»”

qm;
“#q’m” is the number of clicks on a related query “q’y,”; and
“Norm_q’n” is a normalization factor that reflects how often a particular related query
“qQ’m’” is asked.
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15

An example of such a limtation is as follows: 1000
peopl e input the search query "infiniti" in a search
wepgsnzedeier a defined tinme period (such as onBCTHSI004/029615
but only 20 people may have first input "infinity"
andAtsévend exymyile (2) nifa welated qher@dunctibn illestrates ti weeof pther selection data
original query 25 "infinity," the term S(infiniti)
inctdiflgdhdounstet of tinek@QRrtenlapfuerynis shwvir te lusdre ¢S @& the number of times a
function, as desired. 17 WD 2005/ 029366
parBEA 20 R 02 6dlbte E@mp Ivesshofvn tehsatsetB(qlugl)y tisd ramebler of clicks on
functions, designated as (1) - (6), are discussed

a séirdreduedy, ﬂﬁi "Offye ndinbdr oS ElickX amPpatiulgr doéunsent fr atrelsted) gy,
function is as follows: (1) ?#Total ;=Ax#lnitiali+ 5

“#04N )i sQuardd; ahPa W %hﬂir%ttaétorhwme Mt 9ks foﬂbx_&ﬁ.e_d queries for
exam nation (in the enbodi nent shown, it is the nunber
returned in the initial detern1ned docurment data for
the sear - :

(f or doc
total nunber , KS-
countlng cIieks™on the “sare docunment i mhen ‘'shown
' n %arscthe Bﬁﬁl’y@r'b?clfc% orf félaﬁhgderﬂ ugries (q'i +

m, and wei ghed nornal i zed as 10
deS|red) "A" is a blending factor that reflects trust
in ¢ sﬁyf)‘?\{@m@ QuiBid of HREY 4 RBRR q@éry tirewisthal et Guey i es
(q'i qQ'2+...9'm; "# Initial;" is an initia
sel ection score for document "i" (in the enbodi nent
S hon(q d)"f isitige nubdber Mbl&roanpaﬁlchﬁk&ocQﬁleﬁloﬂU feREarcH Juery “q;”
made when the docunment is returned in search results
for 15 the search query (not counting clicks on
rel agegy, d?rua itheafin{br of clicks' od-b. partiguld) JocumeMid” fe réllred query “q’m;”;
wei ght of relationship between the search query "qg"

an@nd related query ""q'm,; "# q'm' is the nunber of

clicks on a related query "q' nf; and

1P I

“S(q’m,d)” is the number of times a particular document for related query “q’m” Was

shown to users.

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

A third example (3) of a related query function illustrates the use of various types of

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

§ : «
| M
(3)  |# Total =# (q,d) b3 wm x #(g m,d) ;
,, - oms= 1 I
The variables in the related query function (3) are the same as described in relation to
examples (1) and (2).
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"Normqg' m' is a normalization factor that reflects how
often a particular related query 20 "g' m' is asked. 18
wOB0R00B6029366 PCT/ US2004/ 029615 A second exap@i/@s108)/029615
of a related query function illustrates the use of
ot her sel ection data I ncl udi ng th? nunber of tines
par Aifewthgxagple(§) of & rdptedauery ugetiqndliustraiey, theusg ofother Wgsr of
of times a particular docunent for a rel at ed query
selogtion ditaamrich a5 theseyneber ofsligksana partiqulas derymsat fops searsharery, “#(a,
on a search query, "#q;" the nunber of clicks on a
diypwith  svelhfingifcton®Ne” andra tlendinedfacter “duielt 5 asgoliansy' m d),
squared and a weighting factor "Wi'. It is as
f ol | QWS " #n" _Ls the nunber of clicks on
he;aunber of tines a
"#(qg, d)" is the
zunent "d" for
the nunber of
: A e ar oot ) for rel ated query
Q'ﬂ1"“*‘”7“? Kgimed) Mgt “nonber of tines a
pariicular document for related query "q m' was shown
to users. OQther variables are the sane as described in
relation to the first exanple (1). 15 A third exanple
( 3) “0fis ablesdind Rctoather flédtalst anelevancsinddim@srtanbeof theretdted
various types of selection data with a weighting

mﬁﬁ%k@§+q%m qJﬁ is as follows: M (3) I# Total , =#
(g #(q'.,d)) in=1

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

to examples (1) and (2).

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

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

&)

The variables in the related query function (5) are the same as described in relation to

examples discussed above.

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

previously generated by the search engine for a particular document “d” in all related queries,
20
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The variables in the related query function (3) are
the sane as described in relation to exanples (1) and
W@ 2005/01866M0 2005/ 029366 PCT/ US2004/ 029615 A f oP€1/01S2004/029615
exanple (4) of a related query function illustrates
“Sdoie(quse); oW itlol diRis typeast selbctiod dhte iidhan tidatumbesaftimeas phitieular
nunmber of clicks on a particular docunent for a search
qu@ﬂf‘ & hown { Ghers, ‘B(q);” abkdtakvedghtigg Gildtor NY .M 'ash @mboditentauf chigfunction
bl ending factor " a,." It is as follows: 5" a," is a

ma)! i8R8diA6h fasing selbdidh (dueh hegichthidupilinforndtRn S8 Recé® Generated by
i nportance of the related queries (g'i + g 2+...9'm.

a sddiéh &%ﬂl@ fon 4ftlclR Bor@Slated glits. I BIr 3k £6b16] RS Hindtidh Glay@Re defektion
are the sanme as described in relation to exanples (1)

inf?%ti()g):omﬂig Akl b PmEXRB owlelPhé Srigie 86brEiBhMst the related query.
unction |ITustrates the use of various types of
Iﬁgﬁgﬁggxgn data with a weighting factor "Wr and a
ending factor "k." It is as follows: The vari ables
in the related query function (5) are
' '.,Lg%anmekaIT?gf ) exa “diygc

the same as
““e " s N CELY

engine forat

&y 'is @Y ' £V db
e S0 P ot 2 0 Rl e E BB RRER T 21,

rel ated queries, 20 WO 2005/ 029366 PCT/ US2004/ 029615

"Sc ( : - U i | i :

LS5 LA A B RES O SELSRLAR ol i,
or can be a score that represents how well a document “d” is believed to match query “q” based

on one or more factors, such as textual factors;

“Score (q’m,d)” is a ranking score previously generated by the search engine for a
particular document “d” in all related queries (q"1+ q’2+...q’m), or can be a score that represents

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

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

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

examples. Such other algorithms may contain some, all, or none of the variables shown in (1)-

(6).

21



10

15

20

query is shown to users, "S(q);" and a weighting

factor "Wn" An enbodi nent of this function my, in
w@dehsheoee t 0 usi ng sel ection (such as clickt hrecmin$2004/029615

i nformation, use the score generated by a search

engi:]?_‘ﬁ 31 us rglttezls acl:rll gx% of %%ulﬁ&tﬁglegijf%fr ac'%%:%o&ut flo%’ez 0 shown

t he ectron on co

in i«l\fgag A ?c‘jfcg{ﬁigr?t &qgkexgnéﬁgﬁ)%é %blpo i Eii%rprl gsoarr%[%%e)d query signal
12%%&% h[dgcmegﬁ gecel.vgglgrag m(lttaa{l rsr%e?)%ch res ?talrﬁ a-x%l% g% su%%tme 212 is

eV|oust generated by the search englne for al
aSgUBWFes 10 or can be a score that represents how
wel | a docunent "d" is believed to match query "q"

fac?@er R R R %%Sgw%%%vfth the
byt 5194 gyse‘ittagg(? ‘elgglép at nlg’l’ Eééﬁ%é@ﬁ:( ng%lg_t query processor 138 can

»m, or can be a score that
sepopritlé o dneittoctepd mendie i FEipan HOr FALERT s o 3‘3%&0%& pyyvariable

. g " based on .one or fmr e factors. 15 The. ot he
"\eapnta e @umpsr of Hecumenisiag arg percgssed e the S‘H”?‘B)“e 3% aptthe current
same as described in relation to the exa
valgp et lis sélgctaybich doqugrentin thedisbef dorumentyigithey ncipqcewenttdﬁfé is under
algorithmfromexanple (1) is enbodied in the exanple
operafiidi ment shown in FIGs. 2-4. Other algorithns
besi des the exanples shown in (1)-(6) may be used in
accordance with the present invention, and al gorithns

( 1) Blosk 300 is fefkoser @i dlogk 392, imyehieh the nombenof apsriss relaserq the search

other algorithms may contain sonme, all, or none of the
quersis determmed h Bhenseprgh engine 126 callstoe thaelatsd apap Jagigmse 120 for the

PCT/ US2004/ 029615 FIG 3 illustrates an exanple of a
nugbdrrod guérive rdal o @rpagignleyquesty. dier examwlarthereldted query hipggssor 138

in FIG 2 in accordance with exanple (1). The _
retgeMos datt fm tBd 2laprdomentalgtabase d2haseetiajedewith thie gamber of queries related
to a particular query. This type of data includes any relationship data as described in block 204
or other relationship-type data stored in the related query database 120 or other data storage

device.

By way of example, the number of related queries can be characterized by the variable
“M.” If the related query processor 138 determines that there are four related queries for a
particular query 114, the variable “M” may be set at a value of “4,” and the related queries may
be designated as follows: q’1, q2, 9’3, and q’4. Thus, for the query “infinity auto,” if

b2 19

relationships to queries “infiniti,” “luxury car,” “quality luxury car,” and “Japanese quality
luxury car” have been previously defined and stored for the query “infinity auto,” the related

query processor 138 obtains the number of related queries from the related query database 120,
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128 for each docunent received in an initial search
result 132. An exanple of subroutine 212 is as
wo odos02866 5 The subroutine 212 begins at bl ockp@D0S2084/029615
bl ock 300, a counter associated with the search
inghiginsence? 4. Mosevert @1 & “Wwdinis” g uelfluasry'car,” ¢ Fer‘qeatiniokery car,”
the related query processor 138 can set a variable
adiq’s + Vapanesespiality Atxady caeiton pthed 8ntiodiments, thetsetalf M adldi@l dferies to be
"1." The counter or variable "i" counts the nunber of
andlyeethmamt s 4 dubtet af the prtd aesbedf byogried seledyiidrieg f@rlekample, a query
and the current value of "i" reflects which docunent
maybe deeerhingd tooffavel 0Q0RRIRdS ubties] B 0flo ChermeR 20 Falie %u%nw(d@r
10 operation. Block 300 is followed by bl ock
detdhin{iRd bd@rdipie Sfor Eam@le the @s&@ht’:‘bf&%lﬁﬁoﬂs&p%@ﬁve@@%Q)chular query
gquery is determ ned. The search engine 124 calls to
antifi@: reRtealy@ely BB ¥nflothaindas) k) te@ted he nunber of
queries related to a particular query. For exanple,
the related query processor 138 retrieves data from
t he Bigka02 6 faleved Wallcr3as, il 2Micha9mbed FdoMintdtstiH &termined. In
nunber of queries related 15 to a particul ar query.

blddRi23 0 tHPEr@E 101dcBeildiCdobilRent BRY ads6iAbd AR MeReH&H GueBS114. Among
described in block 204 or other rel ati onshi p-typée

thél@tRd iR wab tHeGtal Rinibe £6F d&b‘lﬁﬁéﬁts‘iﬁttﬁhﬁ§@f dbeBm&ts 1‘3556%%1% to the

data storage device. By way of exanple, the nunber o
Se&gﬁaﬁ ] queries can be characterized by the variable
"M"™ IT the related query processor 138 determ nes

that there are four related queries for a 20

par trhfshaiberBs %B%Hi'e;iés’ls LG cArddAR] (End Vet thbgarﬁﬁl‘é “R Bor

value of "4," and the related queries may

exgﬁﬁlb %?ﬁeﬂgo&ﬁ ehifibd, @t tesult foﬂh«,z?eaﬂzh%ue nﬁilﬁgmfl autd” h&'b‘?ﬂd have 15

for the query "infinity auto i ons

dogm&hseﬁnd 't Edrr t1ba woull lg%&u‘w 6 @alue ofdyahi ty I uxur y

,and "Japanese qua uxury car" have been
preV|oust deflned and stored for the query “infinity

aut Qote thdién £l%ln?ahegemgdﬁ%éﬁt§)5 ﬁ RJml;e [n%leﬁ? fdrA8earch query
query

nunber of related queries fr ere

thfl B ARES etk or (%gerwge %8965/ bgglgesrgﬁteﬁﬂéry 5%9&% 9209gr]a§10ther 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 each
search result for a particular search query can depend upon the relationship-type data previously
stored in the related query database 120 as well as clickthrough data stored in the clickthrough

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

Block 304 is followed by block 306, in which a sum of weighted related query click data
for a particular document over all related queries is detefmined. 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 a weighted value that describes the total number of
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in this instance "4." Mreover, ¢ | = "infiniti," q'2
= "luxury car," 93 = "quality luxury car," and q'4 =

w0 Japamsse qual ity [uxury car.” |In other enbodP@EUE®N4/029615

the set of Mrelated queries to be analyzed nay be a

clkD 6@ Hocdnehtd @ssbhdd with AR @5cudfents %E%@Q%é Q5th kah@d gﬁjeries. For example,
gueries; for exanple, a query nay be determn

thB 231 Red QRry Slbadses 198188tk B Tnes AYhm %1'10)1'1 bR tsl BRe 2Pall ﬁ%e?&l?&s ona

queries (as 5 determ ned according to, for exa

ddmenl 2R ketRied &) r@§pbﬁ’s‘%st Bﬁorg%&f‘eg Et)rttll%ereﬂ%ﬁt hgrﬂel arl'he 3um can then

guery and the rel ated ery, any ot

bé‘gﬁ)hg@bmg ggoareﬁl eg e $8Por rélatfe(ﬁ) th W‘g s cg¥orql3§?o 3 re?at«%lI query signal

which a nu docunments I's ermne

o BEscREF Ui ARG aRRL B RRUTeNt data assoct al ed

t he searc t he data determ ned
was t he total nunber of docunents in the |ist of

doc LHTEN4 ?llugt?aﬁ&oaﬂ%k IE 8f {;xgﬁ)utlﬂe%o%gg% %lnq?iér 3 The su%{outme 306

nunber of docunent racteri and i

pt@%)iiastahs%mvcﬁr&e te rel%ed ﬂ{.\zfg’]g fgr a g?r(t:lﬁ ciocumgnt over all related

earlier res

qu&églnlty auto could have 15 docunents and t he
server 104 would set "N' to a value of "15." Note that
in alternative enbodi nents, any total nunber of

or T ar ol fer o SEffhe B bhipdit g ‘S&%dr“yftabi%%%ﬂéfc'f?%‘e’r
asg)({ma?q@% p'xr a% ger#c e%%;g [ mel(s) ?nef‘t\léath%cgq, { ?lgeeva ar t é)a e’fﬁ?“p%hé variable
“J’f:ﬁ?%ﬁ‘i ry‘fﬁ?can%ﬁéwl%lﬁgeﬁﬁk%t eﬂlg%”%*’&ﬁg%%@?%? vigihl 3" couns the
nBh SRS Bhsir Do B Bespuseadea by Pesvutiiy S0 orea i n-

the related query database 120 as wel | as cllckthrough
dat r rough, 20 dat abase 122,
on & l% 40§ 1snt: ﬁ%‘vgerziﬁgy&é%c‘f(% 1c§tadllo ?ﬁzﬁtl%xtfﬁ(é?r 1ag?t%pnmed The
evi.ces. . Bl.ock 304 |s fol.l bl ock 306,
0RO AT Sle Ui oS 4P BAFHEIETERGY ParE f b otherwise
over all related queries is

R L A AR T Y-

enqtne 124 determ nes a sum of melghted rel ated query
factoritpat desepibesihom oftep & perticwprgueryde asked by ipes: Far examploathedelated

ueries such as a wei ghted value that describes the
queryipscessaidnSretggves clickthrough 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
related query. Note that normalization factors are parameters that can be set either manually or
in some automated fashion from the data. For example, the normalization factor could be the

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

A normalization factor for each related query, q’1, q’2, ... q’m, can be defined as

Norm_q’;,Norm_q’s, ... Norm_q’m, respectively, as shown in the related query signal function
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docunents associated wth all docunents associ at ed
wowds/ozsb@t ed queries. For exanple, the rel at BOr/Us®0y029615

processor 138 determ nes a sum which reflects sonme or

abov@lnl sullit?b%[mccifzc kﬁlu@ Qs é)llg E)l{ﬂ?mor}é%agﬁb 1] egﬁgry' “hfinity auto,” the

es onse to pri or s es for querl es.

relate em&gﬁqﬁ?&n dQﬁneaaormﬁngl%ggéf fa@tgr %ﬁ) t&; aﬁggﬁ Q&/ , *dfn _q’,

uery processor to a

Non&#g{] ?ea%etctltfel’f%,%rﬁggz Srrﬁw[‘)\?s'lyc’ﬁ%nt ed ?&zﬁpdjé %rrlese ‘Xn%: nl%l ab1u§ury car,’

es an
“quaPtlygl\l/)?u te%arr]Z ag’tg%agz}ns ¢ ua 1 ta(u at Bg‘ne euneolygr} ; #i%rkfaat.g{s 6(l:ould then
be ampfrL B REla e e Hdte Fire e sy e 28 ock200.

At block 400 a counter 10 aSSOC|ated MAth the search

i d. ta.t.he val | ue. 0 Fo
ex aﬁp f({/]gwerg%){ félock Z(ﬁ, 1In ﬁN rlr%h naD r}uy ﬁ.%f sg ﬁtl(B‘lé in thls case clicks,
unt er.

s deline f@f%ﬁwscsﬁ@&3&%@6{1&?&%2&&%%%“5?“ oD TR ﬂF%ﬂg (related
306
aueryi o) 1S T E IO BgS IR TR B R Wmmtfw A

factor. is determ ne The nornpljzation factor

documgnt"d ¢If Ffprm mﬁswqb‘fef‘éﬁ r%%1‘ Pt ?qc;:1 LﬁoéFx"‘l“&ﬂleaf}l?dela@% HWY processor
asked gr. otherwi se 15 input by us

138 sepgsergichiglthrougiodai St?rﬁ%b%@s%%d@wgﬁhrﬂétak%& la?ePfe‘?th‘?rrﬁ*é@ stprage
_normalization factor that describes how often a

devigsar knjsenpe gmbediments,jthis gigkfuouph datady weiglted byathg mpmber of fmes a
related query processor 138 retrieves clickthrough

selectien eptfon don ththéocumprtivan dispigyedda usgsnigaespomse tarthe qpery &itee dealization
guery processor 138 then applies a predeterm ned

of cligkthmugloes aperesatagobasedorptht sumbst of displysdo therwser). (Bheirolatsd query
to some or all of the clickthrough data to define a

procasgr 188 appdies oprefaeimmedfequation ohseR Of qoglpateedxeguiably inshiattons to
that normalization factors are paraneters that can be

somesetall ef thia elicktterowghl data to deterntinestherpurabir ofrelioksl fdr a phitionlaf dosnment
the data. For exanple, the normalization factor could

for a patédhquensum of t he wei ghting factors for each
respective variable "M "

For example, for the query “infinity auto,” it was determined that as described above that
related query q’; is “infiniti.” In block 404, the search engine determines the number of clicks
made by other users over a defined time with the document of interest (document “i”’) when that

“ 9

document (document “i”) is returned in response to the search query “infiniti.”

Block 404 is followed by block 406, in which a weight of a relationship between the
search query and a 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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A normalization factor for each related query, q',,
q 2, ... q'n1 can be defined as Normg',, Normg' 2,
WO 2005Me9368 ' M respectively, as shovvn in the reCBUSINN029615
Lery i gnal. func |on 2 MD.ZOOS/ 366 1 tions. th
relghori it ap BRoBRECe eﬂwt’ga BP S} P exeppighle ngiuctions, the
lied to the_prior exanple e query "infinit
rel%mf @rery prReessqr éﬁgtieéwnéf&éﬂ "Kﬁ‘%‘é 8 %E?ra“%%lpc%ﬁ‘”?f&ﬂupﬁf‘ée‘ﬁ query and
normal i zation factor, Normq 1, Normqg 2, Normgq 3,
a rlfedrilepTa respectlvely, for each preV|oust identified
related queries "infiniti," "luxury car, "quality
| uxury car," and "Jap nese ual it quut car." These
nor Hareighing sHues s F@Feé% gﬂH%ﬂ'FS éa‘ﬁ?é’r%i’b%i yg)aett 3‘”?&81 the related
rel ated query signal functlon shown above_ in
quesy Briabpse heD, shipzelatedl gegey RSP ?%rq%ﬂthsyvetﬂhaa&vaA‘cF& or Fﬁ?fes for
whi ch a nunber of selections, in this case cli
relajed @enphdthr Poamplh dhegelated Arery dtahnen 200may Rdigdte éhat the relationship

(docurment "i") for a related query (related que
bethieen) 3 fiftheuesie'dniihityenigl’ aed a seqonflequepiminfenti't heuld @ﬁ’é‘é?ﬂgé*f than the
clicks for docunent "i" when docunent "i" is returned

relationshepbaiveenatbe fitss quenr anduadhiypd dyery “livorry eaxZnipl this exameple, a
rel ated query processor 10 138 accesses clickthrough
detdatinat®hcrebe foydetth eveighi hik tdlationgip bkavenabefispandsecond Regry heavier
data storage devices. In sonme enbodi nments, this
thaa [thecrk Iatioshiplbe thaem the Sirstendythird dudyy s¢ thet impnrbzed safchtreswlis can be
sel ection option for the docunent was displayed to
obtdfed SromnelaRdgaike. to the query (i.e., realization of
clickthrough as a percentage based on the nunber of
di splays to the user). The related query processor
138Iiathp binb&limerp shabet, ehieveightl o apetipashipdretveeeh agfesent query and a
conput er - executabl e instructions to 15 sone or all of
relatB@ qedry Bkégresantgdbyat, aws,a..diY, artie rebatéderyusignel fuedtion of subroutine
clicks for a particular docunment for a related query.
21F0ThRXaAmphiked th e pribEexdmpleyfor thefueny tiyfigititanso,” the relgted query
deternmined that as described above that rel ated guery

préessdr 133 cah BéfinRiatvieight kot tiel relaKordi betwlen the quer “Rifigityguto” and each
determ nes the nuﬁ%er of clicks nade by other users

of gl\é%Fevﬁ)ugl fldle'ﬂﬁﬂed ﬂeﬂﬁ:d‘@[’u&r‘f&st REnROCHIRIDS cadP “hurligf 18%dry car,” and
(docunen when that 20 docunent (docunent "1") iIs

“Jdpaiddl El‘@d‘#lt}’ lﬂxﬁr? SHONGRe | phhtHe 1RGARGdhsKiP Br¥acH Bfateighbries would then
be represented in the related query signal function above in subroutine 212 as W, Wy, Wi Wy,
respectively. Thus, when j = “1,” the search engine determines the weight of the relationship,
W1, between “infinity auto” and “infiniti;” 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 luxury car;” and when j = “4,” the search engine determines

W4 between “infinity auto” and “Japanese quality luxury car.”
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Bl ock 404 is followed by block 406, in which a weight
of a relationship between the search query and a

wo edoabedequery i s determ ned. The search engi neCT/B82004/029615
determi nes the weight of a relationship between a
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related query processor 138 accesses the relate
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o, | [ V81 ShT1 g val s or scores Tor relared
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' . ' ' I . f | at .
LIRS 16, E DL 53 SRR Rl Bl i
o R £l DB CBEL e BEDY SR, s s
houl d. b t th . ti hi. t t
R A NG R

..exanple, a determ natjon can be nmade to i ght the
clicks I 3PPERURS dPBRERaerh TEHET APFE NG fiF W RETeTYBRS P beween a
heavi er 10 than the rel ati onship between the first and
presqnp ey Hderrglated aperyto defsmuiparpighiedrelated gusty ddtacan be

obtained fromrelated queries. In the enbodi nent

shown, .the weight of a_relationship betyeen a present
quet %PPB?@tOéhe ReBY SeAPIG e g ey ?@P&%?’ﬁﬁwwa\# quefp processor
... Wnin the related query signal function of e
138 sisriseig e rofRectig mompigadion etoh@Yirinon 1T 1 et FHarsskaveangings,” 2
for the query "infinity auto," the related query 15
number gielickyior 4 pytieusr deeymens fox thegplgied apesy “mfgity §fa);i adenygieht of
between the query "infinity auto" and each of the
relatigpship) ktiegep theqmary; fnfaty patoa prdd ‘infinstt'| @) tq detarmineja value for
~"luxury car," "quality luxury car," and "Japanese
weighfing the sglataghqyery detarfor thapastigudar géleted fluerh énfiniti 4t Othasvalyss for
for each related queries would then be represented in
weighting thefelteddiuenyalata foi theatherfralatet iquerica Blowery icar, s qpaloy luxney car,”
212 as W, W2, W8, W,
and “Japanese quality luxury car” can be similarly processed with each related queries’

respective factors and components as described in blocks 402-404.

In the embodiment shown, the weight (W) of the relationship between “infinity auto”

(1342

and “infiniti” is multiplied by the number of clicks (#q’,) on document “i” for the related inquiry
“infiniti,” and then the result is divided by the normalization factor (Norm_q’;) to determine a

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

Block 408 is followed by decision block 410, in which a 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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respectively. Thus, when j = "1," the search engine
determ nes the weight of the relationship, 20 W1,

whedoseazes i nfinity auto" and "infiniti;" when pCHUSRNL/029615
t he search engi ne determ nes W2 between "infi nity

auto” and "luxury car;" when j = "3," the search
compgich e deunserror marerblag i ipisialie e atq‘f#qerﬁf Y inlblagk 48%p the variable
"quality luxury car;" and when j = "4," the search

“Mpgihivh hdebeen sitries valygladgerdingdmthe inphberiof velatedt guerigh@] = 4 in the
"Japanese quality luxury car." 26 WD 2005/ 029366
exBGHle UBRO AL @:RB6)L 5f all the rdlated quedediaiebeeapeorpssed, then the “YES”
wei ghting of the relationship can be based on
briprehxd followedaeblvekd12 Insame bmbpdemgnts tids vazlable €M quarieassigned a
the nunber of times two queries are input "back-to-
m&xd@akm, e.Qriodhe proximty in tinme that two queries are
i nput. Qther weighting factors can be defined in a
predeterm ned set of rules as described above with
r espeblock 412 the sulgbatine30jerelsy 5 dat abase 120. Bl ock 406
is foll owed by block 408, in which weighted rel ated
query data is determ ned. The search engine 124
det &f howesr, wedgisiacblepletl §, robalbofithd retpteadrpenss hawg leeen processed or a
predeterm ned factors. For exanple, the related query
sepnhadmsmdns BB redchdd, thes the ANO dramalh isZellaveed t6 blotlo#14.t he
nunber of clicks for a particular docunent for a
rel ated query, and the weight of relationship between
a 10n ploels ¢, a qoretey isincrementes] tattlechegueatue to trackethe nembes of related
wei ghted rel ated query data. As applied to the prior
querathitdafedvect procepsel ol éxafniphe, thy cauntey ot varfabler gl iaitglly set at a value
query processor 138 processes a respective
of 1TQT i’s’ﬁlhdre?(ﬁ?dnitcﬂﬁo ] aedt @alué DE2M The subrdutine 308 therstetunel tabledk 404 to
query "infiniti," a nunber of clicks for a particular
présineElatidnab tHehﬁxtf relatl Qtlrg) (L)Y SibsBfent delated(qHerigs)are @oatssed by
a weight of relationship between the query "infinity

bl&dit 204-20%] and E célinkdr ‘at K1WK)414 & idab@EdREd)@ndithe plddessf404-40repeated,
wei ghting the rel at ed query data for the particular

uniCAIRS AR RYRIDquetififatdhrbéessed OTHGS, ity fhk WRAN(IOprovidied fiieliofidy for the
the related query data for the other related queries

search éﬁ@i’)}’ “1ﬁﬂﬁlt};'aut(g’uﬁbél$5340h tei?ffk‘@v)ful& ?focess IR Ema R RARRE queries
qual'ity luxury car” can be simflarly processed with

“l%?)hcal},el‘ &Jaﬁ@ 18X hﬁ?’ and “Japanese quality luxury car.”
When all of the documents have been processed, the “YES” branch is followed from

decision block 410, and the subroutine 308 ends at block 412,

Returning to FIG. 3, subroutine 306 is followed by block 308, in which a blending factor
is determined. The search engine 124 determines a blending factor that reflects the reliability or
perceived trust in the quality of related queries for a particular query. For example, the related
query 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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respective factors and conponents as described in
bl ocks 402-404. In the enbodi nent shown, the weight
w@ Yoy/omided he rel ati onship between "infinity aur©l/us?®04/029615
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4 in the_ exanple under discussion). If all the
arg RAFAREAYS thaksan b8 s¢ giker mrapallyop Hevgsdutomatsd fashion fipmghe data. In
branch is followed to block 412. In sone enbodjnents, | .
ong pinodjmentaibe blending faglpr ipdicatesihg amaury of Bushingsaylickeorythe original
1000. In block 412, the subroutine 308 ends. If,
queryavever clicks geaelgiedaudsiesck 410, not all of the rel ated
gueri es have been processed or a set maxi num has been
reached, then the "NO' branch is followed to block
414 As pppligh g the prior example friths quesy TinfEH Y ey dhe telptgduery processor
next value to track the nunmber of related 10 queries
138 Heterntipssa Wradimgprcirr derstbeirelamsquesiesnpifmiti,? Haxuwry gat e auaity luxury
variable "j" initially set at a value of "I" is
cai, hande hapanesd qualitalupery ican/ adsuepresente@ by “Ahia thasstatndtquerey sgoal
then returns to block 404 to process inrelationto
fudtien atewt it eibautte 2j2e This(fagt@)indiGudsskapebattility oF pereadved trust in the
queries are processed by blocks 404-408, and the
releedmseof thd rebtedajuerdeb4o fiafinitycauentnt ed, and the process
404- 408 repeated, wuntil all of the related queries
are processed. Thus, in the exanple provided
pr e Bl SDY isffollowddéby block 830, awiyigh p pubjeat friery thckavetight is determined.
bl ocks 404- 408 woul d process the renmaining rel ated
Theuearitesigine 124 determines a subject query click weight using the number of actual clicks

[1344]
1

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
clickthrough database 122 or other data storage device. The related query processor 138
processes a portion of or all of the clickthrough data with a predetermined equation or set of
computer-executable instructions to determine the subject query click weight which is a function

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

most instances, clickthrough data for a single document “N” located in a search result 132 for the
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"luxury car," "quality luxury car,"” and "Japanese
quality luxury car." Wen all of the docunents have
whems/opsecessed, the "YES' branch is foll owed PEDDS2004/029615
deci sion block 410, and the subroutine 308 ends at
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query sign on or
bl e i nst. ' by th | at ed
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aranetersg that can be set either, manually or.jin sone

doculEH SRR IdA. FPRTRe: Bhtehed Freecetsod b fedf Mimber of

t he bl ending factor indi.cates the agount of trust in .
factopssueh a9 thep o{ ‘ﬁg‘tegﬂu‘@‘i‘eﬁ'a e n%lée[r y? dqfumsvé for é}ilq rg{gged SHeries;

| at ed ies. 10 lied to th [ I :

the SR 0 PRSMGH B0 U5 IR Sl g doctt PF A ERReg Biepes e blendin

processor 138 determ nes a bl ending factor for the
factor.df ngeded, ansdhe sbioct greppglick weight, to detempipe\p relaed query signglilg8 for a

luxury car," and "Japanese quality |luxury car," as
partipudaydeeusnane th apgarciresily t he rel ated query signal

functi on above in subroutine 212. This factor
i ndi cates the reliabilité@or perceived trust in the

r dndlccemhodimest shopa, this| relpled) qurue pigedd is @loulatediusing fhedatag
determined in previous blocks discussed. As applied to the prior example for the query “infinity
auto,” the related query 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
function 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 mathematical functions as

(134
1.

indicated by the algorithm described above to calculate the “# Total;” for document
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se number of ‘user cli
bk%grggcular docunent "i" for the query "infinity
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for dqc nt "j." .Block [ | | I
52 MR bognie s RS il 8 REARERE ot haye been
e s
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a search r 1,132. For. e I th I g .
to Bpge dalipsuck 3 s dte 5“'%%&?%"‘? e bR 8 processing
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query click data for a docunent over all related
vaaq}gﬁ laat bl@qlfélgpses‘qaqeﬁbently incremented until all of the documents are processed,

and the value of the counter or variable “i” equals “N.” Thus, in the example provided

previously for “infinity auto,” all 15 documents of the search result for the search query “infinity

auto” would be processed by blocks 306-314.

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

decision block 314, and the subroutine 212 ends at block 316.
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factor, if needed, and the subject query click weight,
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respiy MARRONEAP OPEERFLARTES e et RgPepipr #gmaliu%ﬁ P o
descri bed above to calculate the "# Total;
scof@ distpn of set ofxemppeb RIS} iR s Igteny tb@zmm%az%hsrelated query
Bl ock 312 is foll owed by decision block 314, in which
signald@8 and/erpthes oRHEroth dieHgated AveryprOgtTEMtld8 £ Bor exampleeagveighted
queri es have been processed. The search engine 124
valyo gprrasest frome suhseniine 212 i§ tranaaniitedyp he rankingprogessar f 36 exhightutilizes a
a value of "1" in block 300 to the variable "N, " which
relited qiree siged 128 sugh as & atighteded oy tdirank or othetvesasatsenbsshuent search
docunents to be processed for the search query. If al
resuhie Gtheotgmais1ts ghevateddfersacihhdauessiebly the kemch dnging d2hvrmanother
or variable "i" will equal the variable "N' and the
systeAc &' mbthadh cdn alss bk adahsaviged] th thelrhiddkg [Bddessor h3@iotrenknatscare
enbodi nents, a maxi mum nunber of docunents for
subse@leyicdesrchpgulie set. For exanple, "N' nay be set to a
maxi mum nunber that is [|ess than the nunber of
docunents determned in block 304. In block 316, the
sub Btk 24 isFdRovesd by bldtR 216, ihehiek esardhreidte hisipoovided o dke ranking
314, not all of the docunents have been processed and
préchor L3BURhEhteOt ravikihg abdcerifig of each dudtimentiadateti dn 4 kearch result 132 in
variable "N, " then the "NO' branch is followed to
respb@e ko B8derch query 114. Using the related query signal 128 from block 214, such as a

weighted value, the ranking processor 136 affects the ranking or scoring of one or more
documents located in a search result 132. Note that the ranking processor 136 can use other
signals such as those shown in FIG. 1 as 130 in conjunction with the related query signal 128 to
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 result 132.

Block 216 is followed by block 218, in which the method 200 ends.
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In block 318, a counter is increnmented to track the
nunber of docunents that have been processed. For
wezaspkess t he counter or variable "i" initiallpCcees2004/029615
a value of "1" is increnented 15 to a next val ue such
as Tother Embodimants of thaénvadtiont the methotl 3B sant b utllipesikin 30 gerative
to continue processing the next docunent. Subsequent
maAeQUEEE iR £ngW arapdaetirebyedsjuerylsgznd0theddver nawdr ¢hasges to data in
counter or variable "i" at block 318 is subsequently
thd reRted REY databurt 120 aldlor ofickitreughciatabantl 32 ar @hqrrdenemsaed devices is
and the value of the counter or variable "i" equals
recelVed orlGtHéwise Bbafhed EWABPA Revp bovpidaied reditaluetisdighaf i idetermined, the
“infinity auto,"” all 15 docunents of the search result

sigh@lcah Fen $€ Bhikshhiteld@s Yhe rarkirgPrégssoR (3620 cRangwototipbfte the ranking or
processed by bl ocks 306-314. When all of the docunents

scdlaV@: PeapnhRéprgssed, the "YES' branch is followed from
deci sion bl ock 314, and the subroutine 212 ends at
bl ock 316. 31 WO 2005/ 029366 PCT/ US2004/ 029615

Ref §VHileet A3 dbsériptibh Contdns Baryr spedificapthdsk2pécsfids@hdudivact be
by bl ock 214, in which the related query signal for

coft@@bd SOGHIRBLs drSthPERPé SRl InQeritidf, HudkieNtasRikOGFIFRAfions of the
For exanple, in the enbodi nment shown, the cal cul ated

di \éﬁ’:@écﬁgxlltﬁ)di'r#engmﬁbse' Sklllti@ fn BEEA wﬂP&Hﬁﬁﬁtman} otheNposéBW riations that
included in "N related query signals. The rel ated

ar@ﬁﬁ‘ﬁl}{t}% Iofﬁganeg{lOIleach docunment is 5 transmitted to
rankirng processor 136 for deternining subsequent
ranki ngs or scores of search results in response to
ot her search queries. The ranking processor 136
i ncludes a ranking or scoring function or set of
conput er - execut abl e instructions that incorporates the
related query signal 128 and/or other output fromthe
rel ated query processor 138. For exanple, a weighted
val ue generated from subroutine 212 is transmtted to.
t he ranking processor 136, which utilizes a 10 rel ated
guery signal 128 such as a weighted value to rank or
ot herwi se score subsequent search results. Oher
signals 130 generated for each docunent by the search
engi ne 124 or another system or nethod can al so be
transmtted to the ranking processor 136 to rank or
score
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subsequent search results. Block 214 is followed by
bl ock 216, in which search results are provided. The

WO 200802366 15 processor 136 generates a ranki ngpOT/US2004/029615

scoring of each docunent l|ocated in a search result
C}§$34§1 response to a search query 114. Using the
related query signal 128 from bl ock 214, such as a
wei ght ed val ue, the ranking processor 136 affects the

ThAWHiRYs Qhingor i ng of one or nore docunments | ocated
ﬁn alse%raﬁ%?esult 132. Note that the ranking

proc can use other signals such as those
1ShOW§%%%&E%§§p&$%% 130 in conjunction with the rel ated
@ uen¥“§L nal 1%8 to. 20 rank or otherw se score

ocUent S H1%5 S Yth result 132. In some instances,

he nki n roc or 136 can further deci de whether
o ARPbEke BCERRI Rl el Bt Rl auinal 128
nd/ pr other_signals 130 durin rocessi ng of a score
oy rﬁmw%ﬁm P psorated it 7 sarchggkc 216 | <
(%ollomed_by bl ock 218, in which the method 200 ends.
(d32 \REresBsREasaanimrercRisseiohy Bbwtee basid aklpast in part on data
enbodi nents of the invention, the nethod 200 can be
aseqigted widh the figsh rqlated aierve nanner to determine a new or
updated rel ated query signal whenever new or changes
to data in the related query database 120 and/or
clickthrough database 122 or other data storage
2.devidegndtiod of glaim | edersin the fiaa sviserdateshwigh e dirst vilkated auenesomprises
or updated related query signal is determned, the 5
a total sed¢ction peorhonthig dirst relatediuensed to t he ranki ng
processor 136 to change or to update the ranking or
scores for a search result 132. Wile the above
description contains many specifics, these specifics
3.shoulhd nredtiodlod clamo 2 shergecthastdl saldctiat soorescontpritdsar tst@abf@mnber of users
of the invention, but nmerely as exenplifications of
thativelecteld 8 edsals Rthiragifocd search $or tHfistrelaictlqhb@d. i n the art
w Il envision nmany ot her possible variations that 10
are within the scope of the invention. 33

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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WD 2005/ 029366 PCT/ US2004/ 029615 CLAI MS That which is
clainmed: 1. A nethod conprising: (a) receiving a
weeasomsguery; 5 (b) determining a first rel atBOr/gs®ny029615
related to the search query; (c) determning a first
7. arfﬁ&k&h&ﬁ&%ﬁuﬂg%e}%ﬁ {Ple th&eR & drdodl Hl%rﬁ\fst a(t{é)e comprises

determning a first ranking score for the first
lecBbhd FAR if 1th RAFE firll rDAEA qRRy AL t'xlts&%es%s@ﬁ
5¢ 60%%1 (ﬁé ?éfcgtrgstrue% g‘% qruéry l%]y ﬁmems hod e
claim1 wherein the data aSSOCIated with the flrst
rel ated query conprises a total selection score for

the f
8. V\hgl}eeﬂlgtﬁé bal?%%vh%k‘%? toganl sglg(glrog%%%ﬁgorr %geefgrLt%lgfeg g}lery
DB i BN © gl R o g earen
of claim1l wherein the data associated with the first
qUeT¥-e| at ed query conprises an instance score for the

first related query. 5. The nethod of claim4 wherein
the instance score conprises a number of instances the

20 firs rticle s.shown in rch_result for the

9. fimm?té?cﬁ &?lraéavﬁ'a?relfethem@%%cﬂra o‘g ﬁ{szﬁef%tef HFfRYcRMRTises
the data associated with the first related

selectigpsipadsdy searcbapsuis fos thedpgrelated uernn i Fgoptskt Q.fq'@q epreh qugty.
WO 2005/ 029366 PCT/ US2004/ 029615 7. The net hod of
claim5 wherein the selection score for the first
article conprises selections nmade in search results

10. f oFhettgthgd efslaim &) vdieradn tha apmbaref mstenees Eetlirgfartichawassipwnin a

query. . ] )
search result for the first related query comprises instances shown in a context of the search

query.

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 determining the first article associated with the search
query comprises determining the first article associated with the search query and with the first

related query.
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8. The nethod of claim2 wherein the total selection

score for the first related query 5 conpri ses
wealosotIzens made in search results for the firBtT/US2004/029615

related query in a context of the search query. 9.

The ﬁld fi 8? %gl a ﬁuﬁher cgmﬁ%mn%&?enlnﬂﬁxgzpﬁr%t S%Feg{l% s]fcglre for the first

the '8 guery
artécg 5h e{sgq%ya[t%qs E—btg? bﬁ?]&&léﬁ{cvs@tueélgl r\%dv% qﬁjgetgr{rhnuag th]@ first ranking
I 6. wh f t
s G OIS G B P DGR PR ARF BT B PR, r?lgtfd query
CO%;L]?%%Q@%%?%% tl?eggrgt ﬁ(%%{_-,slcgr?ﬁ?rnﬁgﬁ ﬁg{]‘ﬁ% bzbst aﬁlgﬁsE‘ Ipart on the first

wherein the related query data associated with the
5 scleptiopiscotg) ated query conprises a second sel ection
score for a second article associated with the first
related query. 12. The nethod of claim1l, mherein
deternining the first article associated with
145 e aThp meghed gfielpipn Bo iheienaistegaingr g isaride aﬁl@?%tﬁd with the search
article associated with the search query and with the
queiyragtl withgheafirsrelgigd gyery 39mMmMSe005/ 029366
PCT/ US2004/ 029615 13. The nethod of claim 12 further
conpeiesninpgdeiratiatisearchesultifpr the segeshauery dthe Betipd ecarchresulfe
first article when associated with the first rel ated
10  cogupeisiyg therfoistwitelegamd det ermi ni ng the first ranking
score for the first article based at |east in part on
dat dewasiamigaliaed seardhhredultdforfthe Stst relakedtq@ery gumpsises the first article.
conprises deten-nining the first ranking score for the
first article based at least in part on the first 5
sel ection score. 14. The nmethod of claim 12, wherein
150et emBinfatHag of Biginf 1,veHeredt fh Eiks® artisls @6inpiisesl a vépkdserititivon of the first
search query and with the first related query

arGQEPri ses:
15
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

20  when associated with 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.
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determining an initial search result for the search
guery, the initial search result 10 conprising the

wo pooso2%6d i cl e; and determ ning that a search PeEBUE1004/029615
for the first related query conprises the first

18. ar trhé? {ngtho&'gf clz;mlel 7%‘1&8& dg{em% nﬁ? %e%ug%f%ﬁin?es&l%eﬁrgti aﬁﬂgctle was

arep

seleg{g& wﬁcj:n r s% teg' 10 sear hﬁhegel sr}Or(jtPe Ersf reﬂallt 15 V\'rhng)rggesgettegr%nmg a

repres I on O

M v R AR L ) T

first article 20 mhen associ at ed MAth the first
Ye| at ed query conprises deternining a nunber of tinmes
the first article was sel ected when presented in
search results for the first related query. 36 WO
2005/ 029366 PCT/USZOO4/029615 &ég The et hod of c¢
19. 17 Themethed of drindenivhsreig deteeniping e firgirankingsssorefer the ﬁ@t article
article was selected when presented in search results
compiyesit he first related query conprises determning a
nunber of clickthroughs for the first article when
pr deierAvEng ¢ Arss waad renkiag sgorasfor te firyl erticlerwhenagsogipied with the
ery. 5 19. The nmethod of claim 13, wherein
sear l@ﬂ@ﬁming the first ranking score for the first
article conprises: determining a first initia
r agidulaging e oraghefnatical fimcfion @mpaising tedirstimtial assarg saorednd the first
with the search query; and 10 calculating a
seleqmnh k@mat i cal function conprising the first initial
ranki ng score and the first selection score.

20.  The method of claim 19, wherein calculating the mathematical function comprising the
first initial ranking score and the first selection score comprises combining the first initial

ranking score and the first selection score, weighted with at least one weighting factor.

21.  The method of claim 20, wherein calculating the mathematical function comprising the
first initial ranking score and the first selection score comprises combining the first initial

ranking score and the first selection score, normalized with at least one normalization factor.

22.  The method of claim 1, further comprising
(e) determining a second article associated with the search query; and
® determining a second ranking score for the second article based at least in part on data

associated with the first related query.
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20. The nethod of claim 19, wherein cal culating the
mat hemati cal function conprising the first initia

wo ankimgeccore and the first sel ection score CPOPUSBBE029615
combining the first initial 15 ranking score and the

23fir Sﬂle SRISE bF QRSO i sheMnphikias ratkinp il firk@@Gdle &¥&he second article
wei ghting factor. 21. The nethod of clai m20, wherein

ball ¢ bt B { She m%t ReRRE 5GA! antYRCEE R Sy desieng t he
Irst 1ni ranki ng score and the first selection
score conprises conbining the first initial ranking
score and the first selection score, normalized with

24at H‘ﬁ@%%}h%ﬁ S :fuzr;ﬁklh T pEl%n% ?fovld%% agﬁarch (re%)llt £f2 thENgarch query

imet hod clarm Ising determning a

5 hagfég en 1r9t rtlc(fe andéh§ S%S n%t %Scle\’\f'amdta@&n?lﬁ?ﬁtqghe bt 1 'to il st ranking

ran I Ng score COI’]

(ﬂ as Cg agf‘llt |S§Oz%lest in part on data associated with
sofif g hFﬁ‘i? FREBESFi&ry. 25 37 WO 2005/ 029366

PCT/ US2004/ 029615 23. The net hod of claim 22, further
conprising ranking the first article and the second

artl in.part on.the fi
2% corlde TR AL BBt bR LSRRG @%?f@“mﬁaa e il rtatea o
cla|n122 further risi rov ar,

i e R R CHO R P Gt B F‘%é"t fof AR T arifls further
the second article ranked accordi g | east in part

10 baged at frastfin pagt o %@Sﬁ@la@c‘wﬁ@h&%owﬂ@ a?é&aﬁla ranki ng

score. 25. The nethod of claim21 further conprising
determning a second related query related to the
search query, and wherein deternmining the first

26r aniihgagethod oéclpior 1 whereinjdetspminingithe first related guery further comprises

determining a query previously made consecutively with the search query.

15 27. A computer-readable medium containing program code, comprising:
program code for receiving a search query;
program code for determining a first related query related to the search query;
program code for determining a first article associated with the search query; and
program code for determining a first ranking score for the first article based at least in

20  part on data associated with the first related query.

28. The computer-readable medium of claim 27, wherein the data associated with the first

related query comprises a total selection score for the first related query.
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10 based at least in part on data associated with the
second related query. 26. The nethod of claiml

wowmseraseadet erm ning the first related query fROT/UE004/029615
conprises determ ning a query previously made

consecutively with the s ch.query. 15 27, . .
296 oI SR e A E D 20 I 8 e i score comprises
conprising: program.code for receivin ear ch
a taiabwebeb?fgﬁ?ra et Sl e el e, fOﬁg seprgh e e Tt Sglateel query.
query related to the search query; program code for
determning a first article associated wth the search
query; and program code for determning a first .
30r an ﬁlﬁ gompuraeadable medivgm fslaing 27 Wiegein the gataéfsowétsg pvithghe first
20 part on data associated with the first rel ated
5  relgigéayery o@nprishearciasiyise squre o5 dhedirg releled gHeOf ¢l ai m 27,
wherein the data associated with the first rel ated
query conprises a total selection score for the first
rel ated query. 38 WD 2005/ 029366 PCT/ US2004/ 029615 29.
31The Too ppututar-readable biediumediclam 30, veiezdimihe Snstappregceierrompeises a
total selection score conprises a total nunber of
nutber of itsdtmtesshd fist adcla waeshown in @tearchachuft dor the Brstncktedfquery.
the first related query. 30. The conputer-readabl e
medi um of claim 27, wherein the data associated with
the first 5 related query conprises an instance score
10  32f or Thbeorhput&treddablaediugueciaim 31, whelsn te ripta hesoeinted chathltiee first
medi um of claim 30, wherein the instance score
relaRuRGér$ eSmprisesiriuidction sdorsforune Eisst hrielef i rst article was
shown 1 n a search result for the first related query.
10 32. The conputer-readabl e nedi um of cl ai m 27,
wherein the data associated with the first rel ated

330UerYe 6AARIdrSERIaRle SRURET 6RMhif GO Whekh the REledtiohStore for the first
article. 33. The conputer-readabl e medi um of claim3

artole WA BL elelfons RlaBE I RAcH RONIR 5:Qhe fiRErefatddfuery@h b b6tékt of the
conpri'ses selections made in search results for the

15 “géﬁg&x§elated query in a context of the 15 search
query.”’

34, The computer-readable medium of claim 28, wherein the total selection score for the first
related query comprises selections made in search results for the first related query in a context
of the search query.

20
35.  The computer-readable medium of claim 30, wherein the instance score for the first
related query comprises selections made in search results for the first related query in a context

of the search query.
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34. The conputer-readabl e medi um of claim 28, wherein
the total selection score for the first related query
W@ opneses sel ections made in search results fEPCT/UN®04/029615
first related query in a context of the search query.
20 35. The conmput er-readabl e nmedi um of clai m 30,
36wherlbe pomprieriraacibls sredyianptelaim 5 1 o wiergin themumpey) of pstpnces the first
query conprises selections nmade in search results for
artidhewiy shewn g seercl repybs for thafirgt relafsd guery compprisseingiangeg phown in a
query. 39 WO 2005/ 029366 PCT/ US2004/ 029615 36. The
coperinftthersearehdedsy.e medi um of claim 3 1, wherein the
nunber of instances the first article was shown in a
search result for the first related query conprises
i nstances shown in a context of the search query. 5
3737. Thheompuputaiable esdain of cleid i2dwiskein theireln2d quash date pgsociated
the related query data associated wth the first
wittetha fiest refpuiat quegommpprisass second saentios edoexfor @ pecondarticle essoaated
second article associated wth the first related
withthe Yirst dhatedlfieryconmput er - r eadabl e nedi um of cl ai m 27,
wherein determning the first article 10 associ ated
with the search query conprises determining the first
article associated wwth the search query and with the
380 i I Sthe EGthRlt@ G148 Yned$h of Tikem QO Wktk&f déteadmig thelTReliattivle
of claim38, further conprising determning a first

asSRIRAWIHNHS &AFcB qh&y cbhgridel B&&rrr@ﬁigé fhk GirsdBRRIcASSHRRtcAWaM the
with the first related query, and wherein 15

se9r€1‘i&&e@mﬂgﬁﬁ!ﬂgtﬂ@tf&&ed@ﬁ&ng score for the first

article based | east In"part on data associ ated
with the first related query conprises determning the
first ranking score for the first article based at

east, i L bltel?l% tlfn{ Stejaila8 Chutt ShBfiSing dQermlif a first
3d(':orrpu _(Cer_-élgarcfg;gqae_ rreéll um cf# cllaim g%}c erern hg
se%gé&rs@orglfgghé Er%t e]:rlicglg néf éslscg:clia?ed with the first related query, and wherein
determining the first ranking score for the first article based at least in part on 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.

40.  The computer-readable medium of claim 38, wherein determining the first article
associated with the search query and with the first related query comprises:

determining an initial search result for the search query, the initial search result
comprising the first article; and

determining that a search result for the first related query comprises the first article.
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20 associated with the search query and with the first
related query conprises: determning an initial search

WO e®shrosbor the search query, the initial searedm/Us®04/029615

conprising the first article; and determning that a

41searkia computbit-rehdabletnsdivnd 68dlaimed7avRdeig W firstongk ¢dhgSises a
the first article. 40 WO 2005/ 029366 PCT/ US2004/ 029615

refrksentdfién 60MP btsesrticleadabl e medi um of cl aim 27, wherein
the first article conprises a representation of the
first article. 42. The conputer-readabl e nmedi um of
claim4l, wherein the representation of the first

421 t ik QompROREdaS R neRivdbf i 41 SR RIHEIR Shel rOBdeRtation!St the first article
The conput er-readabl e nedi um of cl aim 27, wherein

co?r%h@és%dﬁhf@ﬂn?e@&u@é%é&orr anking score for the first
ticle when associated with the first related query

conprlses determining a nunber of tines the first
article was sel ected when presented in search results

43f. or "IthQ %01;1 th‘li Ja%cﬁ :rrxgeglu%gf 1m]29 \%ﬁeée};{ Q \Mg:]rmmmﬁ the first ranking score

conput er - I um o clai m

fogﬁxF %';épag cféq’v]{en gssﬂHE@? bi dtﬁ fthet firif%Slate E ee:r{J {nﬁ;;r}sgg ée't%n?m?%a; number

vvhen esen searc
off time%'i ertergt ah \?gs%%l%é%tgg nRén S}?’re(:‘\sséntte&i %}t sg:arlrc res1rlllgs fa T trﬂe ?‘bs? re]aQed query.

search results for the first related query 15 45.
The conput er- readabl e medi um of claim 39, wherei n

dt m nin i rst n or the firs
vy 110F EuBlrePbls e e Ag7 Vhereia pbiinra hemawﬂer«%g times
ore for the first article when as ted with the
the izt THclg s selecked avhsp Pees ) 18 72 ras@raf% Mﬁtéslpted query comprises
function conprising the first initial ranking score
detenginingaa yumbey of clickthroughs for the first article when presented in search results for

the first related query.

45.  The computer-readable medium of claim 39, wherein determining the first ranking score
for the first article comprises:

determining a first initial ranking score for the first article when associated with the
search query; and

calculating a mathematical function comprising the first initial ranking score and the first

selection score.

46. The computer-readable medium of claim 45, wherein calculating the mathematical

function comprising the first initial ranking score and the first selection score comprises
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sel ection score. 46. The conputer-readabl e nedi um of
cl ai m 45, wherein calculating the nathematica

wo vso2wee conpri sing the first initial ranki ngPGDUS®04/029615
and the first selection score conprises 41 WO

com&gglg/tl%zrﬁ'étqg 15%141&%91%/ a4 88 kst sQeddh @écﬂ& \Jetfﬁ?lté‘d' Wil at least one

Fank I'ng score and the first selection score,
with at | east one weighting factor. 47. The
Wm%ﬁhgﬂ%ég-readable medi um of claim 46, wherein
calculating the mathematical 5 function conprising
the first initial ranking score and the first
C(%,?Ién%ggg ?e%ﬁgﬂ%m?@gmfo cla e 1{%91 c;all']culailhéﬁmte rhdtehlafbal

sélec Ion sc
| d t f
funcﬂ%r &%,Plélzs@g rt}:\glﬁrét 1m§1g1§81§§1|1%s%§§ (ﬂlg ﬁ;l]r st 8 g(%tlr%g gc73rea el oqrﬁ
t .
com@@{{% e S P o R RO T o o oL S E O gH P east one

program code for determ ning a second ranking

'nmnyééﬁ@nﬁﬁﬁnthe second article based at least in part on

data associated with the first related query. 49. The
conputer-readable medi um of cl aim48, further
ri sing conputer code for 15 ranking, the first
48. ar T eqompafegreadeble meding ohrleine P b fythspermrtisigast in part
on the first ranking score and the second rankjng
() scprogramsode fndetenriping 8 scooedariple essapiied mﬂbfthec%eﬁrﬁhﬂw and
further conprising conputer code for providing
(f) sepuogtanrasde far determining a secand rankjineg ssprh iy thegeqond amc}fcshased at least
article and the second article 20 ranked accordi ng at
in pdreasdata assquaatdd with thé Ersf fefaged quanyki ng score and t he
second ranking score. 51. The conputer-readabl e nmedi um
of claim 27, further conprising conputer code for
determining a second related query related to the
49. seTnctonueiyeadshiemeadiemeif nlathes & fukirl ngnpriséngfdomptter code for
ranki ng score for the first article is further based
rankaidg the@st artidle pal the Sotdraclabaedataéaetin\phait on tHedfirst ranking score and

the second ranking score.

50.  The computer-readable medium of claim 48, further comprising computer code for
providing a search result for the search query having the first article and the second article

ranked according at least in part to the first ranking score and the second ranking score.

51.  The computer-readable medium of claim 27, further comprising computer code for
determining a second related query related to the search query, and wherein determining the first
ranking score for the first article is further based at least in part on data associated with the

second related query.
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25 second rel ated query. 42 WD 2005/ 029366

PCT/ US2004/ 029615 52. The conput er-readabl e nmedi um of
w@b@sneBés wherein determining the first rel at BOr/Us®0Y029615

further conprises detennining a query previously made

consecutively with the search query. 43

52. The computer-readable medium of claim 27, wherein determining the first related query

further comprises determining a query previously made consecutively with the search query.
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