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

MERREDCANILS OPENIIGO 1R MEMIRIANEOHBER R RRRR IR B ASG
the 10 World Wide Web R0 arpidiiigughe@mputer can provide search
results in response to entry of a user's search query. In many instances,

the search results arepankp iR paeoeRser (R the search engine's

scoring or ranking system or method. For example, conventional search
dhgiinesnisoopereraihnkedecumenit efigmeando kesattidola Aypafitivagueclates
based on the contents of the documents, such as on the number of times
to methgdeapdeystonpiarticunaringrdserrghragengmeagrelndbeants.document in
the search results. Documents include, for example, web pages of various
formats, such as HTMé, XML, XHTML . Portable Document Format (PDF)
e

files; and word p%sc @%H&Jgﬁ%ﬁ%ﬂ%}fﬂﬂp%cument files. Other

SALCh ENBIEs AAas SEong.on [anking, anore tan the content oL e
ocument. For exaniple, one Known method, described’in anarticle

World MEIEL Bhs ARaIamYaf @oh@m&éﬁ%m@?ﬁﬁeﬁ@uﬁsﬁ{?&&ﬂ% S enty of

Sergey Brin 20 and Lawrence Page, assigns a degree of importance to a

a user’sGeAURA @Ry SUE IRy WRRRAGR RaRaTLM AR inkkel uetis Al thewghne

page. Other conventional methods involve selling a higher score or rank
search dnggedscboragubisriakiagigsiauler fetacy. (Gdhch ppliesHvahivant & Rttlaglines

users or customers to their websites. In some instances, a user of a
score organkclramyine ofayantbran olbsepetoninfrequettydise the2osessalf the

query. In response to such queries, conventional search engines can
documerdy sveh Asemaihrenumber of_tirnes a keyword or particular word or phrase appears in
each document in the search results. Documents include, for example, web pages of various
formats, such as HTML, XML, XHTML; Portable Document Format (PDF) files; and word
processor gnd 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 entitied “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 invelve 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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1 search results since there is relatively little data to rank or score search

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

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

may be displayed as a list of links to the documents associated with the 5
seafFASHISIISA LSS MAUDIANSS, ANG Vgl 2 ebsile associated with one

Or more of the Search results 1o evaluate Whether the WeBSie s relevan
quel?. the user's search query. For example, a user may manipulate a mouse

or another input device and "click" on a link to a particular search result to

view a website associated with the search result. In many instances, the

usdf willnlerovr seaancbrisit severahwehbiteserosithddsuthe septeberesittarch

clicking on links associated with 10 each of the several websites to access
quegaiisusRsitels amsoetateplayith ahe st af tinke sutts Yefoneeriocating tegefith the

or relevant information to address the user's search query. If the user is
searpihfes UG Ad PR MO TATRS B areH 2etiisde asecqinssdah geeitlanerehhthgeearch

r modify the search query to.a second, typically-related query and obtain
resulf RV BHEIiNAFLEL BF NERE SLeI AriDF HRsEftiTg eAdeRorfiiarple. a user
and receiving new search results, the user may,15 manipulate a mouse or
R ERBYC AN SRS A Baich]

may Zhother mput BEVice BAG “lek! SR STiRe S S8 RATPRYI Ygreh

. . : . , A
rcsu}élﬁovwfaw%éﬁs@Sgpo@at@l&iw@hﬂ@&&&w&&ﬁﬁ% %ﬁxfﬁt?ﬁi%%e}g BERel M

rowse and visit several websites associated wi € search results

broweWHASHsfPLNE FREBRE AMBIYIRY HEliRkingc PR siNksiRRRRcAtE AW M8 cd with

websites returned in the search results. Clicking on multiple links to

eachBLifiple websiitsiessoslatedvaiibuawingiesset@fisearsiih aR tesulisGansRfore
time consuming. It is desirable to improve the ranking algorithm used by

locasepushiuéngivlesaana flontherefareddroside usafs witlttbeitey search results.
2

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

links associated with the websites retumed in the search results.

Chcking 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.



SUMMARY One aspect of the present invention provides a method
comprising: (a) receiving a search query; (b) determining a first related
query related to the search query wherein said first related query is
selected from a group consisting of a query input by a user within a
defined time range, a query based on a misspelling relationship, a
numerical relationship, a mathematical relationship, a translation
relationship, a synonym, antonym or acronym relationship; (c)
determining a first article associated with the search query; (d)
determining a first ranking scorggg}%@gig{gt article based at least in part
on data associated with the first ery; wherein the data
asaocigted wift the firsttrelated glue%,c mgrisiﬁ g total .sele‘cté n score
forthe RS SIASPHGER) Are ' RiaY SETeciS i SE o BEmIpRsEY Kotae @
umber ,of users.that selecte esult returned for a search for the first .
s e e D BB e AR Ol SRR Gl i v
d. ISing: receiving. a.seal: ry; ermini fir
el e R Y A el VIR hne

time PRERCIAIRE-MILIRS searel avely: Anddetetmining A [iShiRNNg,

score for thé first article based at least in part on data associated with the

mathBfRhISIRed AR, Whsiainithie-datRAasspoialat Wit hedishislatedguery

comprises a total selection score for the first related query, and the total

relatiSRIGHHIQD) RAULRANIDG first 4RlRIedIMSEYEAMBIIRE SRREIRRS, [MAHElhining a
search results for the first related query in a context of the search query.

first AREMEalternaie IspagtioftbespiesentinKQRHOM RIAYISRS FaBEtNRE the firs
comprising: (a) receiving a search query; (b) determining a first related

relatcURntyelaiegiothealsearahquetyv(g) ik deteramindagaefivsiboatpales a total
associated with the search query; (d) determining a first ranking score for

selecth ficstafticirelibsetatdeaatin paltiontclatadssoniaiedavitmiadiratotal number
related query;

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

An alternate aspect of the present invention provides a method comprising: (a)
receiving a search query; (b) determining a first related query related to the search query; (c)
determining a first article associated with the search query; and (d) determining a first ranking
éqore for the first article based at least in part on data associated with the first related query,
wherein the data associated with the first related query comprises a total selection score for the
first related query, and 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.

Another alternate aspect of the present invention provides a method comprising: (a)

receiving a search query: (b) determining a first related query related to the search query; (¢)
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wherein the data associated with the first related query comprises an
instance score for the first related query, and 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. An alternate aspect of the
present invention provides a method comprising: (a) receiving a search
query; (b) determining a first related query related to the search query; (c)
determining a first article associated with the search query, wherein
determining the first article associated with the search query comprises
determining the first article associated with the search query and with the
deterfifistAelatad: aueny ddh setesmiming Ssisst auking rase-farnihe fifskardiaeng
based at least in part on data associated with the first related query; and
score(f) MetBrMiNiRg-aiNad selecion seom thrdhesbcsadtioleh wiefrassheddtgary;
with the first related query; wherein determining the first ranking score for
wheréhetfisstaaticlodamprishstl) fidatedminingdhyefinspriasking rstore: fonthddindt first
article based at least in part on the first selection score; 2) determining a
relatefirgtitmiti ahcbihki ngtscoredorthie firstiasticlrwhemassovipteds witittihes made in
search query; and 3) calculating a mathematical function comprising the
searclinsinitidbr thalirg stoed anttyhie dirsnseitefite seond, qustywherein
calculating the mathematical function comprising the first initial ranking
schrealiathatreafipstiseldetiore st e ConpTiBRY CsAbimieig ah cofRtsHIgal2)
ranking score and the first selection score, normalized with at least one
receivigEAaRaEOTNRIEI6P) JaIm ineE Raliehighued augns fsiaisd i ’ili\fiesﬁﬁtsrh query; (c)
provides a method comprising: (a) receiving a search query; (|
deterpiningring &l retassdeqdouh ¢ %ﬁ%%%%éﬁ?&??%’ﬁ%ymg the first
determining a first article associated with the search query; (
articlg éﬁé?ﬁﬁﬁﬁ?ﬂg}”éﬂh et PSWT&RQ“%%FQIF&F iiGe drsrminie B’&s“é‘iﬂ%ﬁ@é%ﬁ?ﬁ%‘&??d with

ata associated with the first related qu
the searc query an Wll:t the th rst re{ate query; ((9) c?etermmmg a first ranking score for the

first article based at least in part on data associated with the first related query; and (e)
determining a first selection score for the first article when associated with the first related
query; wherein determining the first ranking score for the first article comprises 1)
determining the first ranking score for the first articie based at least in part on the first
selection score; 2) determining a first initial ranking score for the first article when associated
with the search query; and 3) calculating a mathematical function comprising the first initial
ranking score and the first selection score, and 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.
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and (e) 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. An alternate aspect of the present invention provides a method
comprising: (&) receiving a search query; (b) determining a first related
query related to the search query; (c) determining a first article associated
with the search query; and (d) determining a first ranking score for the
first article based. at least in part on data associated with the first related

query;. wherein determining the first related query further comprises

eGSR bR ARG EDRRA e oy AR 48 SRR

.query. An alternat ect of the present jnyention provides.a )
e AR DS eSO ChE Chdmbsfgeh qves:

dete rﬁ%{g?ﬁi%%a%%fer%s%%ﬁ{'@ %?tﬁ%%hse e agg bl B e?%einéoq'fﬁ% IRy Tani
a firstrelated query related to the search query wherein said first relate

scoregr%cm{?: $ing'Geiad £ 2oy F?rbﬁgi}gg?{iﬂ&a?&sﬁo%‘i‘ﬁﬁ}é ORNERY A PALHRR

1
ined time range, a query on a misspelling relationship, a

and (B} @&Em{iﬁ ?5' QUSHP réi@ﬁt&%}}q@%d’ elatienship, augt%ﬂ S QRerein

relationship, a synonym, antonym or acronym relationship; program code

deterfRnHRIRRRRG AR QUicIR AgROgIAeH WIRthRREArE L A UeRLsBpart on data
program code for determining a first ranking score for the first article

assod¥as8Gvah lgaskinRartandatagssociated with the first related query;
wherein the data associated with the first related query comprises 3b an

instangeseeradacihg fiishrelatethauriynanoiiedastancel seaiprippriges
a number of instances the first article was shown in a search result for the

receiliisg tedadadh query. Anabemiaiepspeatofdbe quasanrtdrdanting Pevide=s; (c)

computer-readable medium containing program code, comprising:
deterprogigm feeta tiolereseimelavsdatchscurelygyerogead(d) determining a first ranking
score for the first article based at least in part on data associated with the first related query;
wherein determining the first related query further comprises determining a query previously
made consecutively with the search query.

An alternate aspect of the present invention provides 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 wherein said first related
query 1s selected from a group consisting of a query input by a user within a defined time
range, a query based on a misspelling relationship, a numerical relationship, a2 mathematical
relationship, a translation relationship, a synonym, antonym or acronym relationship; 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 part on data associated

with the first related query; wherein the data associated with the first related query comprises
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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 part on data associated with the first related query
wherein the data associated with the first related query comprises a total
selection score for the first related query and 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. An alternate aspect of
an intheg@resentiimibation plotidgscayconrhputensteactatsiermediprsecsomaintiagofl
program code, comprising: program code for receiving a search query;
instaqprodhenfirgedacte mdeteemninge sdirsh st dog W yirel stbetbaeysearch
query; program code for determining a first article associated with the
seArciiguely 2apre prodiapicestidformndete PRIt cfifaputrikvigdde eebpm
the first article based at least in part on data associated with the first
contaia B EeRy QRIRY) SO gapiogsaB ede dof s eharr dsrarsfedt gl Ryogram
comprises an instance score for the first related query and the instance
code &gt eEmRmS At SRBNFE GBRPISAHLeLh e SfeEtb ALY aBRO §reBR 5P ER for
results for the first related ggﬁ% in a context of the search query

detergipiiate BEHELE GrEcHHE SHE Ve NERH pHotRiedd wr&m&a?sﬁ%mﬂﬁng
[ taini d ising: de for .

R RE S T e

relatcd e AR A Re L0 O B AU A CRAR I 8 AN B

;
(=
e Ssearch query and w

associate query;
rogram code for determining.a first.ranki core for the. first agicle
e e e e S et e

i ot rack f o Yo
comp?{gt%. E’&chﬁr%afg’l%zﬂ?éﬂg ) Qéﬁfl cﬁ?t%‘élff\% 160! HFEP?JIaFeCHHOBE @Qéjgféﬁ{&{%@%é‘search

Irst initia Ing score for irst article when associated wit

query.

An alternate aspect of the present invention provides 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 part on data associated with the first
related query ; wherein the data associated with the first related query comprises an instance
score for the first related query and 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.

An alternate aspect of the present invention provides a computer-readable mediom
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
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the search query; and calculating a mathematical function comprising the
first initial ranking score and the first selection score by combining the first
initial ranking score and the first selection score, weighted with at least
one weighting factor and normalized with at least one normalization
factor; and program code for determining a first selection score for the first
article when associated 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 ran Sc for the firs tI based at | t
s e s et R 0 DS ey

pr@gl’%%réggﬁ? r%g%%?}%?lézgsy'{@ rgf’g(%%l nc':% e ghargrsto zbf:qu risi n?east mn. Hart on

mgasear‘b quer program code OI‘ etermini

data aa Jll&g’tré%%%g %eefrys{ tt%g t(l)lfglhet?ea{ Oﬁ(%‘[%i‘lplro%r 118 Cll‘gn Al SCOI‘ further
ermlnlng a first article a € searcn query; progra

compRUSCIRINNING 2, % § dﬁ\f/?\/%?:l%ﬁ&ﬁ %58 t?& B’Eé%ﬁﬁ'%ﬁé‘ﬁ%%ﬁ&é?@é&ﬂ& with

art%n ata as OCIate St re ated query; and program code for

the se%%ﬁ iﬂ@&pg@d %@ﬁ%@lﬁ%@%gﬂé{ﬁﬁydﬁlﬂggﬁ%t %EGQ tﬁé’ﬁ% fﬂlﬁ% | ranking

wherein determining thé first ranking score for the first article is further

scoreCRSqHAk leaghin RALL QR HAld AsRecAtedMINIhe 1SeRAY (elRteth JUR Virst
3d BRIEF DESCRIPTION OF THE DRAWINGS These and other features,

selecRSPESIR, ANdAantanes Ahthaorrsant B YRREPBRIRReHR . URIRY 5008t one
when the following Detailed Description is read with reference to the

normABEAMBR T INYati BAIPGS WilerRINd Frbam hithisiratessalhioek diagramed first
system in accordance with one embodiment of the present invention;

article when associated 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 .

An alternate aspect of the present invention provides 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; program code for determining a
first ranking score for the first article based at least in part on data associated with the first
related query; and program 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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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. 1 e,
DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS The present
invention comprises methods and systems for improving a search ranking
by using related query data. Reference will now be made in detail to
exemplary embodiments of the invention as illustrated in the text and
accompanying drawings. The same reference numbers are 5 used
throughout the drawings and the following description to refer to the same

or like parts. agians SYNERIPFIARCaange Willl ihawigsent invention

may be constructed. FIG. | is a diagram illustrating an exemplary system

imudsichexarplanremhodinents:aiihe esant JAURLIRR M- Reraie:

The present invention may operate, and be embodied in, other systems as
underswel. Wi Tihe HYstemglDOsRoWBsHiFIG kinalides efiple cient deviagsmying

102a-n, a server device 104, and a network 106. The network 106 shown
drawingglwdessithe Internet. In other embodiments, other networks, such as an

intr:;,nnet may be used. Moreover, methods according-to the present

ifVentidhsiagsopdlestedissasimyie vevpitaccPriartion Hovcen i@idaent of the

shown each include a computer-readable medium, such as a random
present I YEihemory (RAM) 108, in the embodiment 15 shown coupled to a

r 110. The processor.110 executes a set of computer-executable

G TS iR LRRR R BB oo e SR SLETIReR ek idre
presenﬂrmég(%,rocessor, an ASIC, a_nd state machine_s. Such processors

include, or may be in communication with, media,

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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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 20 readable media
include, but are not limited to, an electronic, optical, magnetic, or other
storagep@rtianyn sHisTAEMCRIIPAS PERFRIHNBDDIREERSES, such as
the processor in communication with a touch-sensitive input device, with
cOheputstmdacaieningimpiiignss e amptesafinsptiéablg 18estiah ranking by
include, but are not limited to, a floppy disk, CD-ROM, magnetic disk,
using ypleterbgypenhiptaR @dkrenddMy iimAVGIE radeoinfitptaik th procgssor cab abtieats of the
. media, all magnetic tape or other 4 magnetic media, or any other medium
inventfpg s Whikre g CorHjsuss o eexmppaaingaeminasudiiensmovesranatoymbers are
other forms of computer-readable media may transmit or carry instructions
used throughaut {he, dep winet AiA s fliRging AcsrPEeBiRréen Eniisriares orfike parts.
transmission device or channel, both wired and wireless. The instructions

RAYEIRIISEGRYEHAT: AW GO MPHRLRFROLARMIA ée'é‘ch%%&%d. FIG. 1 is

including, for example, C, C++, C#, Visual Basic, Java, and JavaScript.

a diagifaNb HRYIGE SrlO0R2AF A ARG e Abe EabsxtaEnal cﬁftﬂatﬁm.%ht

devices such as a mouse, a CD-ROM, a keyboard, a display, or other
inventifpua @ pertie)t TRyiReSEnEXABNAIRS R Chig €] QUIEBS cHARABIGIE RRESMms as
computers, digital assistants, personal digital assistants, cellular phones,
well. mobile phones, smart phones, pagers, digital tablets, laptop computers, a
processor 10 based device and similar types of systems and devices. In
eneral, a client device 1022-n may be anyétl?(pe of processor-based
H

Bt Cot ety & e thBpldoeatina sliriatte Wit bhe? Bribrevice
licatio grams. The client devices 102a-n shown jnclyde personal
104, o TR A MR b el el s
@SPJ o . g Migr na%oer: A3 9 N%tsf 28 the TESE
other nNavig{asgtS-gT ?ééglsﬁldﬁ %Q%{%n% K%é(?ss(':%%e o?hm%#ﬁ%%ﬂ%r?s d’ﬁpotrhatipon, fé‘

inventiBRthaRSRELM; VESion lo%{!&@?. ARRIEHGAMRHLEL 1022-n shown each include a

computer-readable medium, such as a random access memory (RAM) 108, in the embodiment
shown coupled to a processor 110. The processor 110 executes a set of computer-executable
program instructions stored in memory 108. Such processors may include a microprocessor, an
ASIC, and state machines. Such processors include, or may be in communication with, media,
for example computer-readable media, which stores instructions that, when executed by' the
processor, cause the processor to perform the steps described herein. Embodiments of computer-
readable media include, but are not limited 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, men%ory

chip, ROM, RAM, an ASIC, a configured processor, all optical media, all magnetic tape or other
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Through the client devices 102a-n, users 112a-n can communicate over
the network 106 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

magnetichfBI AL AFNGERIRBiSRAEH WARY %&%ﬁhérﬁ%@&&gg 158+ 8 Rtions.

transmit to the server 20 device 104 via the network 106. For example, a

Also, vhiSQIs bl RESA EMHALSRANGDIOHBIA MG Aratlbialy ieith O A MRRIR8 §e.Of
a search engine displayed on the client device 102a, which is then

computtiansmiieg viates pehveds fiditméheodeastlaviaashidkién daeice or channel,
embodiment shown, a user 112a-n inputs a search query 114 at a client

both wigshdod wORss. Whichttmngonit snay cesgotiatedestanc hncmny signabgi2Gming
reflecting the search query 114 to the server device 104. 5 The server

languaggeipdading EsraTRIelGdésHh Sen/dsetdasisndrarsenddn elging application

program such as the GoogleTM search engine. Similar to the client

(pvices 10233, b seruer dovie 104 shown includes & prgceseay 11
couplea 16°a computer FeldAbiE Fe MR 1 e " EERGerT JEvRRE 104 asa

mouse, ISNHRIRS ie%?&iﬁj.caoﬁﬁ‘s%‘ré‘iro%?ﬁ%{‘i‘ngﬁ% Qstmépdgwc%gﬁ ﬁé‘gﬁ F0SMRL

of 5 computer processors. Examples of a server devices 1 € servers,

devices TN ERBAPUSHHuRAMKA] SRIAVIBIS AN'AERIERLDARR I dRYiGe

and similar types of systems and devices. Client processors 110 and the

phones, SAieY FHOGESSABA phosas) PxafydRhal MbBRE fplorlbKPaeH, GIREEST-
processors, such as processors from Intel Corporation of Santa Clara,

based d@akifendisiaria iptoobleysCospmbiionced. Sohaverdaglilindisicéd (amorny
118 contains the search engine application program, also known as a

be any typapERrashefipiebesed. rioBR apoRcsiTgiiver 1evRIkkes seddbairnipfsimuiioarin
resho_onse to a search query 114 from a user 112a-n. The server device

or more £l pI BTSET BV iCEIC RSP AvISESH) Tetrehpien ackiisreeropghgomputers

executing a browser application program such as Internet Explorer™, version 6.0 from Microsoft
Corporation, Netscape Navigator™, version 7.1 from Netscape Communications Corporation,

and Safari™, version 1.0 from Apple Computer.

Through the client devices 102a-n, users 112a-n can communicate over the network 106
with each other and with other systems and devices coupled to the network 106. As shown in
FIG. 1, aserver 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 186. 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
transmifted 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-p which transmits an associated search

query signal 126 reflecting the search query 114 to the server device 104.
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network 106 to locate articles, such as web pages, stored at other devices
or systems connected to 15 the network 106, and indexed the articles in
memory 118 or another data storage device. Articles include, documents,
for example, web pages of various formats, such as HTML, XML, XHTML,
Portahlg-ReeHERRLGORMALARIRRILIG S ARH A HREOL&SSO! Bl AR ication

and application program document files, audio, video, or any other

proffeimatian Gk AWeEe Yhalseryat sadgavatiR AN RetW etk (SURD sBsver
the Internet), a personal computer, or other computing or storage means.

devided (3G lewboalimdasts escrbetl hevapicdne deseibhad geddnalhidinaslatidn Server
to documents, but embodiments may operate on any type of article. The
devigal B dejited 294 sogjsorranptier iy e ovntbd wezleoitufadars gigetaboti?6f
reflecting the search query 114 by returning a set of relevant information
CONgUH MR EEQI FrIRIS cHichteessi dav it el hatiorpr VR cRIaHETaBg e BUEFS:
114 originated. 6 The search enlgine 124 shown includes a document

eV G BV K FaARTOG STOCBRSHC T 46¢ BT HBIABE QUG PR v icss. Client

In the bodiment shown, eac mprises co ter code residing in the
pl‘OCESSOi‘S?Tﬁi .I eseaxéeéd)vyoces[s I‘QICé)(:a:FSE fld\érﬁlﬁe%lﬂlfa!}b%rtogfw i?ﬁ.l\ IW% I%Ofﬁgwer

memory ment locator S ocument

pro@és%o@%ﬁ&??%ﬁo‘&&b%ﬁ%&QFE%&:'% VOSP4 28Rl ang Motorola

embodiment shown, this is 5 accomplished by accessing an index o

CorflocuBestscingesed imfsgerdance with potential search queries or
search terms. The ranking processor 136 ranks or scores the search

result 132 including the located set of web pages or documents based
updviemivydA8e totarsabechagelesygiredpphckiion pogretharsrikeranBhe search
related query processor 138 determines or otherwise measures a quality
engiighaf sibp warahrengies Idddegades rele v iformetietis mspRReTipigscarch query
corresponds to 10 relevance of one or more web pages or documents in
114 o uterl §88-8f the search results 132. Note that other functions and
characteristics of the ddcument locator 134, ranking processor 136,

The server device 104, or related device, has previously performed a search of the
nctwo;k 106 to locate articles, such as web pages, stored at other devices or systems connected to
the network 106, and indexed the articles in memory 118 or another data storage device. Articles
include, documents, for example, web pages of various formats, such as HTML, XML, XHTML,
Portable Document Format (PDF) files, and word processor, database, and application program
document files, audio, video, or any other information of any type whatsoever made available on
a network (such as the 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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and related query processor 138 are further described below. Server
device 104 also provides access to other storage elements, such as a
related query data storage element, in the example shown a related
query database 120, and a selection data 15 storage element, in the
wn, a selection data database 122. The sgecific selection

ex le skﬁ) :
dare’ S A LR PR A A5 HBEn HEAIRY 'Sd acrBlitapaccessor 136,

and S1QIAGE edeerfggr%%é@@é fta% .ufjr?g.-e ?&%ﬁ;@é&%ﬁﬁ%%%’iﬁs Jna aggg'c%gn%a@ycode
methods fo ala, Inc

one or combihation 0 I storing udihg"withou

residiRYAURL nfAFRYS 1 PRSTHR RIS ISP 100 PAESa RS SIRIAF RS HORR are

storage devices can be accessed by the server device 104. The related
respSH4eRY 1WatalkasenlRRSire %29 datdrassaciafadwilbsgiaianahing ketween

a search query 114 and other search queries. A relationship between one
accomipiished Beaccksdinesiendaayhiphasasipoexedpredetedminadisaiadrtlesearch
The search engine 124 determines relationships or otherwise executes a

queriseophtastirictionsiis detarins saltittsas otwesniseacthoemiics2and
.. stores relationship-type data in the related query database 120.
inclugipg thatloeaipdipr PERRR RagERRY Hrornes basss e FritMesrdiriorasHipmiey 114

7 otherwise executes a set of instructions to determine relationships

and /\gz an¥ SEPSESHIG U B als bt BOTEISRORE APy Rt AR e e S TagatTes 2
.query database 120. It should b ted that the present invention ma
el MR L L e FERAER T ot

relcvéxﬂc’él&'o:}m %é])rrn%r 'Sa Qs%g@&%%%%%m&s ﬁg ﬁg rﬂcia%%ép otplﬁig :Egr;?g ree%%&sk} gz.

invention, the related ‘query database T processor y

Note Bﬁ&t&ﬂéhﬁ;%ﬁfmﬁdﬂm%&%tﬁﬁ‘Gﬂﬁélﬁ&&{ﬁ%rﬂqmgif%@m&%%%%&%? 136,

data (such as click counts) or other operations offline. Also, in other

and réla@DeuRe S céhRTeIBIed AlitF BEEARIVLAIB may affect the output of
the document locator 134 or other system. The system 100 shown in FIG.

| is merely exemplary, and is used to explain the exemplary methods

shHBWisiaiesd 04 alsp provides access to other storage elements, such as a related query
data storage element, in the example shown a related query database 120, and a selection data
storage element, in the example shown a selection data database 122, The specific selection
database shown is a clickthrough database, but any selection data storage element may be used.
Data storage elements may include any one or combination of 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 scgrch 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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10 In the exemplary embodiment shown in FIG. |, the related query
database 120 and clickthrough database 122 contain data gathered and
stored prior to carrying out the example method of the present invention
as sh.”wn in FIGs. 2-4. Still referring to FIG. 1, the related query

- othenpikeeassnkl 38 sBOMAGRISIMINESanielalaRS SRR R R NR:58P§6 es, and

queries by recording and analyzing, for example, the proximity of one
stores sglarcinsipijetyptodandthie séasdyoergryatiiaisd 526xample, when a user 112a

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

second search 3%}e§gtsuch as "infiniti" immediately afterward, the related

qliehPyrbbeaets o BIF Bt Y S HRILIG Y SRIPPBISE ¥t prth bariag Sifant

. query and the second search query. In this example, the relationship or
areh e e e SRR T b, T PERTRIS L P SRS CHAtIREp the
. iV, 'Ir' 3 f&et e, quer ¥ inir} auto," re 'onqghi to queri arc
P esenﬁ%ﬁﬁggoﬁﬁugggﬁc&,E"‘cj]ual{my |6?<§1Fy¥:5?‘,""%$ﬁ° 'ﬁg’.pa e&%aﬁﬁﬁfﬁﬁ%&e h

engincCRY4, MRV RS, AEHNSt B diREH ARl has B AUEIIeS I DG HAtE b ther

following the initial query "infinity auto." Other types of relationships or

operatiI@GAHRS AHD 118 slRfinaEbagHRILIN BhtoriRR Y e Qrortd 3 PI8 ehBY dREct the

related query database 120. 8 As another example, the related query
outputadithbdseuii2itdarrsiorddinforirat pnchatTihesyatat o0G R WS IWERE the fikgtly
search query "infinity auto" and the second search query "infiniti" should
exemphaysawhgeset otharivisdewighidarhartiedsisbowthen liatohship between
the first search query and a third search query "luxury car.” In this

ample, a determination can be, e to 5 weight the relationshi
Elxétbgéeéﬁe{ﬁ%ﬂ’ﬁ?s‘f@é$ eah%%‘éw?@%eirémﬂa RUEDidrhaseded and
I.khrgla iocp ip between the,first search and third search query so that
etk B P S LY S et

method LRSS GHANRR LYRESAIN PIRR!AG Can el INCF R bl o b
two search queries are input "back-to-back,"” or the p?oxmlty In timeé that
query processor 138 shown determines a relationship between two search queries by recording
and analyzing, for example, the proximity of one search query to another search query. For
example, when a user 112a types in a first search query such as “infinity auto” and then inputs a
second search query such as “infiniti” immediately afterward, the related query processor 138
may define a relationship between the first search query and the second search query. In this
example, the relationship or prox.imity 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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two search queries are input. Other types of weighting or similar,
relationship-type data can be 10 defined by the invention and stored by
the stored by a related query database 120. The related query database
120 shown includes a list of related queries fora particular query. For
axanyer fanihgsarrenhaueninfinibiRut ouidr aledueiias.may be
stored and associated with the search query "infinity auto." These related

relationspipiesveamthe fiisfipitich duxoryintatty datelliyd i yc6ad, scant Ghapanieseit”
quality luxury car." This number of related queries is 15 used for example

should prsfyorsgss orpttreismontiinddiests)i¢chthanutiroeslaobnstapde useniéw: Cast fsarch
greater or fewer. The clickthrough database 122 shown stores data

query apda ok s AUgSer SdElerion s seamplereserenapationcandearste to
engine 124, such as from a list of documents located in response to a

weight Qe leiioRim BetyetdPeRstischandsrorrd starmbave fsptientaniient
) ice 102a-n, h 2 jpulatj r another input device
eltion R 5RO o e R L SER A GHE O (LB PR PR

"chck" | ted by th : lecti f
subsequén?'??arr%ﬂ Eﬁﬁi‘& %i”x?dbé“‘o%‘?rfecﬂ‘r% r'éaqgcf'%%?%ﬁh?gx% ?ﬁ?@%ﬁgﬁﬁéﬁﬁé‘ﬁﬁge

a document located In the searcﬁ'result

the nun@@@dsmestmoqmn@Jeg@sq?é@#%%eléagﬁfasogcté?'%9&%?&&%@9%% ith,the

document's presence in a search 9 result returned for a particular search

two sea@HQUéribainy infaer Sueh dplatethaiaiinisis s AsreCIAb I -Gl aras
may be stored there as well. User clicks are generally referred to as

defined tglibkthnangbi alatatdredibe tmbodihbent showudiaeisaaiehngine 124
measures and stores the clickthrough data as well as other data related to
5 each of the documents located in the search result 132, Clickthrough

Thereslaieshamsrxidpahensdit AP Br drrssia Ssselirirod suroe denmypasinieg

r click-through data gan inclydfe,.but IS not Iimiﬁed o, whether a particular
query. Rgpaxample, t]é%t';eigrc quer{ m ity auto,” four related queries may estqi?f and

(N L
associated with the search query “infinity auto.” These related quertes can be “infiniti,” “luxury
car,” “quality luxury car,” and *Japanese quality luxury car.” This number of related queries is

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

or fewer,

The clickthrough database 122 shown stores data associated with users’ selection of a
search resuit 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 URLSs 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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clicked by a particular user; how often a URL, document, or web page is
clicked by one or more users; and how often a particular user clicks on
specific documents or web pages. Other types of 10 quality signals similar
to clickthrough data, such as user inputs or observational type data, can

resdﬂqem'm&ya %&H‘Etﬁm@éﬁg& %@E@Paﬁﬁ%h% ml%aqg&% ?%gglg 9?5\6(9 géd with

Other data related to documents’located in a search res thatcan b

othé¥!QueREY) Ra Flielktbraymidatahase 122 or other data storage device can
include, but is not limited to, how often a particular URL, document, or

web page is shown in response to a search query 114; how 15 many
timb'sea Pitiartageseribhrofgend idas (s hgitbrpighliders 14 #w-nmtfrdiaget shown,
time a particular document has been posted on a network 106, and
the ﬁa@ﬁhﬁfléwa R msswres pasiuratradisibionsh datheswisHas ofheratrerclated to
mbodiment shown in FIG. 1, the server 104 is in communication with the

eac}}@fé{?odOﬁﬂ’@ﬁ?‘t&é?ﬁﬁ%‘é@f%sﬁ?fahtff;é‘ﬁhbﬁhrough database 122. The

server 104 carries out a process by 20 which the data in the two

da@#@é%%odalg% Qéﬁe%%ﬂ%ﬁ?&%)’@ﬂi‘&ﬁ%ﬁcﬁ‘ J¢ %?é“t?ew ﬁ’"t‘i? ql%? signals

response to a search query 114 from a user 1I2a. Various methods |

or cRASHABACR W HIL the eI/ Re NHERI YRSt QU ORL or document is

exemplary method according to the present invention comprises receiving

clickadbanginaisent udd, deteshenin @RI edatacheniehy welajrdd e hRIGFaREDNe or more
guery, determining an article associated with the search query, and

usergj@rerhninin§ea rgnkinglscere fhickherenicldibdeadmbicasticbpageonihtatypes of
associated with the related query. The related query may be related to the

qualigp s lg sspylantaslickizpuahdatie fupmis edero inatsctanbdernyatiopal e data, can be
Examples of related queries include having been 5 input as consecutive

storedebyr gty ifiEineseh iabt e drdvis st s YFshultiple times),

queries input by a user within a defined time range (e.g., 30 minutes), a

m'%?ﬁ&“éﬂg E@’QQQ Q@Eb%uﬂments located in a search result 132 that can be stored in a
clickthrough database 122 or other data storage device can include, but is not limited to, how
often a particular URL, document, or web page is shown in response to a search query 114; how
many times a particular search query 114 is asked by users 112a-n; the age or time a particular
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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numerical relationship, a mathematical relationship, a translation
relationship, a synonym, antonym, or acronym relationship, or other
human-conceived or human-designated association, and any computer-
or algorithm-determined relationship, but the invention is not limited to any
detertOnpag ticel e dejatiynehipd Thiba etatddqgerrddatainiay conrisesewied with the
more of a variety of data associated with a related query in any way.
search gaaRp| andafetermraing acryrirgacerel frdha yEde horedudeestdn arratieRa

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

assoiptegnath the rslHERHER he Bh MiERSHE Y RdN RetiriAkd (A CesrerrhaRigRsAnY
t for .th lat , d selecti f

e, SRR AHE B A the rALREA Tan e e AR

inputsacﬁocr&gggu%\% L%EQ}#]M Qe%gé%?’%%‘?’s?’ 81%\%5 %Tiae %gﬂ %}ﬂeries

W'tl%g e first relateq
|ng er once] orf mu él
as, for example, the'total number of clic r?% oughs for all or a he

inputByRRSLQf articleR MRE RnetRBe IR, SRarelL ST Uit o it Eelated HENA -

Other examples include the number of times the related query has been

numdfies SehigeisaiR Searmmifieanwnbsrefilinemseasahdasulisipr dbesalated
qguery have been shown to users, the number of times search results for

antorhre, relateshquesiatienshig Cointhed ddnile déistearéitte, Funchthe: ¢ipmataaraefociation,
times search results for the related query shown have included the first
and apyticlepmaly dutlgodocidaedwitid thistieishid ey imeptbe: isclodediied to any
_related query data, and these are merely examples. In some
particiaysineasi. dBte AR gusn dale BSOS IneT Rersehrciidgipgf data

may caomprise determining that the article is assaociated with both the
S
as. chaé%

SHBACHPSAGYR RRIRY D5 SIERPTbPIRiARIe thetaitigiag tipotion

score TSN SeRICh esuls oy both (e search uenvand tne 1 related
query). In such an em%o iment or o gl’ empo n%én? , ad 'STQEC{IOH score

times @ PEA MGl Mnen; aRP SIS WD IR GHEN MR RE IS teLTHne sy
and determining the ranking score for the first article may comprise

the reBeEINANG REFANGREBAQAS OhNaadideRaRed BLIBRSWRL the related query,
and a total selection score for a plurality of articles assoctated with the first related query (such
as, for example, the total number of clickthroughs for all or a defined number of articles when
returned in search results for the related query). Other examples include the number 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 guery and the related

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

Il
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part on the selection score. In one embodiment, it is determined that the
article is associated with 5 both the search query and with the first related
guery by determining an initial search result for the search query, the
initial search result comprising the article, and determining that a search

retaf€SY L9 the JRIUGLANERLLAMRTRES (e Aiticle s well. In some . o o icle
¢URa s Lok

embodiments, the article comprises a representation o irst article,

wheHRaR R E@l%%‘drsé‘c}?9@%9%fd&%?n@&,%@@e&%ﬂ%’t}%‘@nﬁng score

determining the ranking score for the article comprises 10 détermininga

for emienatimay hapiiceuas Salecedwhen e I8N R iR S VGBI eLis in
for the related query. This may be accomplished in any fashion. One

pariexethrpiedstioy sheterrminingembodimivar, aficheldimsd hsafahdhetaldiclassdeited with
presented in search results for the related query. In some embodiments, a

both g dearertondm ishtibrefisstdetuahined. tirdstemeynng acodfabisingdrésult for
any fashion. In one embodiment, a mathematical function or algorithm

the sepiphauens Bedrtiod seatsh erl CRmBDIRS thagrheludad detenaifing thnt a search

gnflu ing éhose associated with related queries and other variables, One
resu 8H (‘ré'e

e AR AP ISP AT re Y5 H arl st CobRpimeds, the article

COMPQIisSes a re rgsenta%mn NG lf'lrrégla%:gi[e? gt?crhthe art&gle when associated with
1g a ThafiémA

€ search query, and calculai QR FGRMISH [ rising the

initial ranking score and the selection score. This mathematical function
MaskRBeANN mm@mmn@emmgmmmh} £08 BHGRZUP i rises
comprises combining the initial ranking score and the selection score,

detemrdigiiachwitbepb fiast v oaighting:factdrwhinpresthdln@ienSresults for the
comprise combining the initial ranking score and the selection score,

related pueatiz g ivvith yaitd @astropiéingrim akzdtidiofactbre Agaiplethdsedatanailing a
examples, and a variety of functions may be used. 12 In some

numth phelirkdiesehatierabeasicknkbeniprretatidntecantherestis s thaseldted query.
least in part on related query data. For example, in one method a second

article assocjated with the search L . .
i sonie en%ocﬁments, aranking score for an article is determined. This may be

determining an initial

accomplished in any fashion. In one embodiment, a mathematical function or aigorithm may be
used. One or more variables may be used in the function, including those associated with related
queries and other variables. One example of determining a ranking score for an article comprises
determining an initial ranking score for the article when associated with the search query, and
calculating a mathematical function comprising the initial ranking score and the selection score.
This mathematical function may be any of a variety of functions or algorithms. One such
functioh 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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query is determined, and a ranking score for the second article is
determined based at least in part on data associated with the first related
query. The, first article and the second article are then 5 ranked based at
least in part on the first ranking score and the second ranking score. A
search resylt for the sea chagg%%(h ving, the f%ﬂst rtlcle

the s
S e R e e O R e i par

on mﬁ%oaféﬁaw%m&mﬁmm n%tnsa\gQ%nwammea%&%%raﬁmt&g%mh

second felated query related to the search query Is determined, an
query(iESidRAKINGISE G fRnig fikst aetiole lsbnihenasesabigaat iR feat ®st in part
data associated 10 with the second related query. Data associated with
on da@BRCIMeIeielaie tieURIeS Mayyherisscstarsor endirkravbnarielas avdhen
provide search results. These exemplary aspects of embodiments of the
rankeplesenhinventioppmaythefiepeatec croteratd thtoenyprbnelssaschree guttsiuch
FIGS. 2 -4 illustrate an exemplary method 200 in accordance with the
resuitps demscgrob qiony Hiav thatdie. fTsig iglerapiahy saethddris sropkislrtnpidiag of least
example, as there are a variety of ways 15 to carry out methods
in parhQ-BiaiHe famFBEese R sRTORd THRKPESIRSE DO R PIAVEIE.: 2 can
be executed or otherwise performed by any of various systems The

aaH 0 desrbed e, a8 et by e ystem ATD shou

y way O examp e, an va IO S elements o m

and gh%efsgm%mg&@k%nmﬁ@@a%mpkﬁ&9@99&@55&9&n?péan%meJ&%ated

0 shown provides an improvement of a search ranking using

with tﬁagkéhmuemté@a@@pdm@dﬁ%au@aQﬁtr?&agam&@ﬁ!fasémeﬁ@s &3 Aidkd to

represents one or more steps carried out in the exemplary method 200.

score Refemingfiol&sl tnd 2 ivicekr20Z:sting. ERaiRmMpI9 d PR LGNS o laeis of
202 is followed by block 204, in which a related query database 120 is

:“_:“__the prepovitedntinisaydy bpescdompiisivddooynonexemmyplessstmstructing such a_

database or establishing communication with 13 such a database. As

descrlbed with reference to FIG. 1, the related query database 120 stores
FIGS. 2 - 4 illustrate an exemplary method 200 in accordance with the present invention

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



relationship-type data between a search query 114 and other search
queries. Block 204 is followed by block 206, in which a selection data
database, in this case a clickthrough database, is provided. This may be
accomplished by, for example, constructing 5 such a database or
suckatablisiiag codesaidatianivifeimieab BidalahrselaAg §es9riew8tino stores
reference to FIG. 1, the clickthrough database 122 stores data associated
relagimsiperpeclitkdowdaputsaolagsenr ¢ hdraslititi8 2qarovigiedigy the search
engine 124, such as a list of documents, such as web pages, provided in,

response_to a search query 114 from a user 112a. Block 206 is followed
oy G5k 356 ol W ek Aty IR RS OB e darelsro B igase

. nal..is.received by th er. In the embodiment shown, a yser 112a .
e T e e BT e eni et e

sucl Q2HASIUIS A ASTRE %ﬁsémen%sgvsuéigy%%gﬁsgeﬂ&%é@%hﬁ% Segreh

query 114 to the server device 104 via a networ . Theé séarch engine

refelafted RFRIVES e Seatahasen Rgna ﬂ?&@&%%&%ﬁé@é&*\s@%ﬁ@?b GH8Yor

- 114. For example, if the user 112a types a search query "infinity auto”

. inpdfte Hgseaichuaran e igld Of M SAeREIIRATS4ORAOMSLLARRIGALIAN such

program, the client 102a transmits a search query signal 126 that

- as viichuges fhevided TiNfinibnaiiol snsonqecotien presestatiomor indication
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“of "infinity - alifo.” The search engine 124 receives the signal 126 and
determines that "infinity auto” is the desired search query 114. Block 208

is Bkl Fbewrestiy bloekR8h. irdichaneararsesada o of a search

docur%ent 20, data, i?ﬁdetermineg}?nd received. In this block 210 in the
Qe BB ERTLEIN, RSl SO R Cect 4568 A 12 gperates a search

sel ant%lcu evnts' searc id tgvase ot shown) or memory 118
e e D T R e G vy

signanﬁﬂ@@eﬁ&4g5§9ﬁévs%§mﬁt°q%gg;ea%E@}efggmef%%%@ea{ﬁg %s‘t%ﬁ%%&ﬁ@ﬁ“f%yw

118 in response to the search query signal 126 reflecting the sear

searSHEYire 2l R g HRAEALRud DS gRAUTEMAHR IS AISRL BTGP EuIAS 4. For
example, if the user 112a types a search query “infinity auto” into the search or query field of a
search page on a browser application program, the client 102a transmits a search query signal
126 that includes the text “infinity auto” or some other representation or indication of “infinity
auto.” The search engine 124 receives the signal 126 and determines that “infinity auto” is the

desired search query 114.

Block 208 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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14 the initial search result for the search query 114. Document data can
include, but is not limited to, a universal resource locator (URL) that
provides a link to a document, web page, or to a location from which a
document or web page can be retrieved or otherwise accessed by the

the inj§ak saarchvisuh don dowsekch 8 e d ik tHaewommtiatt catanidudenbetimast limited
referred to as a "document” 5 throughout the text of the specification.

10, 2 WHXCFSAiTRIM RS gl RYEHD IBRARSP idos 8 hilire brosumentiseh dasfyas!o a

document data jn response to a search query signal 126 reflecting
oo SR o Pl SE R GOS8 SR BRI eRe S Hve e e

112 &%éh wn C e a list of documents responsijve to the search,
B S M R R s oo

throu ﬁ&smw?eqt%@msm@mnmmwsﬁ, SR SRR raSYILISLIL,

infinity auto" could comprise a list of 15 documents. In the embodiment

otherSh@WeLclis iitighedeterminativnef dacmant daiamay B phBeans Qhan

conventional search engine query and results return. Block 210 is
queryf@lléwed by block 212, in which related query data is determined. In the

15 embodiment shown, related query data is determined for each

document in the initial search result for the search query by calculating a

refQfe quRlsy Gglosk A0 skgwmdbetirasbsnginatnéshorse atevidrdetamviga list of

search result, the search engine 124 generates a related query signal 128

docurpgpis tesROBSIMFIN LIe FERERAMDUSHE D 2t d Shigrliat Gfidpg HmsBtioro e
example, in the embodiment shown, the related query processor 138 -

comp g A\ AP SRR o rORCRAmRL Ry ShgaR DRI e iy

avto” BREQIB R 2 AR At ingudes dala gepacialad winat ieasf one
query related to the search query. There ate(]:]nquery signal’function, in

deterriaEH56r ARG hRhIRFHURIPOSHPIRGARSAY Pé(nU%ﬁt{ﬁlé‘f%‘%%%%%ﬂl@&?e%%d

.. 138 shown, determines a weighted value for eac
results return.

Block 210 is followed by block 212, in which related query data is determined. In the
embodiment shown, related query data is determined for each document in the initial search
result for the search query by calculating a related query signal. In response to each document
located in the initial 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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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 15 result, and upon the number of
times other users have previously clicked or otherwise selected the

resul25HEWRSOPEUIMBRLRT Atk ofrreateh testR(nRIDehAuSTIeS AR Brected

the search query. A document that is selected a greater number of times

the paaly svéoaudeaviarpaeighiec N abseoRneiHeutine RISREYMBIt SRSy, A

a fewer number of times. Note that other signals 130 can be 5 generated

docioeniabht dostleedtaqrened pagebezbdes pay biken inputsr oreppsalvatienal
data that could be stored in the related query database 120 and/or the
genqiisd Hrougdaamemselarl ofevemothebadatttisicradetdevicothanyigiais 630 can be
more of a variety of related query signal functions may be implemented by
genagalad oy eashHCOMTEATS SRR NPRAPISH VESIRHISE Ry ariobieyationaldajalibat
included in a related . 10 query signal function include, without limitation,

coulg he peethir o rinsdaNsHiAgbe s A S undiohe siskihrar b daedeglinPty

anot .ére . tt%eat%tgmgmber of clicks on all documents shown in response to
ﬂwe rebliaie& 5uery qcl), denoted NU(Q'";) an instance score for related query
g'; was shown (e.g., the number of times related query g'; was received

froAmyisaESRRYRIIheVaHBPEF O 1N eRese ST RS fOH IS R BG4 by

were shown 15 over a defined time period), denoted S(q";) a selection

varicsG@Istintifletient thiR Gio URmbRabRE sicks Ales oy manboiiat s daliedated
query q;, denoted #(d, g;) a number of times related query q'; and

querglgiguah éntotiancre! st witliogdiinéntdenate drS{thray) (RO @iswlesgion score
for document d for a related query q'; in the context of query q, denoted

a total selection score for a related query q°;, (e.g.., the total number of clicks on ali
dozuments shown in response to the related queryq*;), denoted NU(g";)
an instance score for related query q’; was shown (e.g., the number of times related query q’; was
received from users and/or the number of times search results for related query q’; were shown
over a defined time period), denoted S(q’;)
a selection score for document d (e.g., number of clicks on document d) for a related query g;,
denoted #(d, q;)

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

a selection score for document d for a related query q’; in the context of query g, denoted
#(d, gi, 9)

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";, g)

a number of times related query q’; was shown in the context of query q, denoted $(g;, q)
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25

#(d, qi, q) 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 g, denoted #(q';, q) a number of times related query q'; was shown
in the context of query g, denoted S(q;, q) 16 a number of times related

dBaRYber NGO RERANT A WET R SNMLIBHRNEWRB B YR Y htéi dPGuery q

context of query g means, for example, when there is an indication that
(in the thetasef wasy lpoking, ffor gueryl e, vehen trerseafirsidipptomieryhe asehiben
input query q'; as a search query, or when the user input query g or a
lookingdfoeayespataiging thee fglitpiarery a adftheitipnequeriogh-asucleaichg B0y, or
minutes - before or after inputting related query q';), denoted S(d, g';, Q)
when th ses i GUBIE Adhe Fetor e HEre fleciporuska mi Hefired timeraraipdorich
and importance of the related queries, denoted A and %; an initial
as 30 mupiies PP Et6 %8 P TERbREE A Rl ARt $fkigsidR document i

one or nrggézl oW lr(‘enftr(}te rd?l%{rp nttis {erturnedlinéuearch Eesults for the search
quer@l), Sofistrs IMTATHE'S: SOEraER' o M AR SRS AL SPParSH QA Re
related Qﬁw\ége&m%@?\a;g@lquery g and related query g'm, denoted W,, a
normalization factor that reflects, for example, how often a particular

IRIRIGG QU A Rols RRKRIER0IRS 2 NI, 35 01:8Rd, QS BHIIP8nade

other ranking factors or scores, based on related queries, the article under

when thd dcQRfAEa R Nd/ QL RINREIAS BF Shel REFEN YR A )V AHEN: 9 R QHes
variables that may be included, and these are only examples. Moreover,

a selectdleseabndhpthetighriclhidstiongyip divitadhoseatngeeby Pade sighadedding .,
period, a designated number of users, the number of users who refined
denotedtWair query from g to g'; (e.g., the

a normalization factor that reflects, for example, how often a particular related query q’n,
is askéd, denoted and Norm_q’,, and

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

There are a vaniety 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 g}, by all those who input the query

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

assoctated 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.
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number who input a related query q'; after inputting a query q), by all those
who input the query 20 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
suc P e sea uery "infiniti",
e R AR D00l e
belcd®. people may have first input "infinity" and then input "infiniti." So, if we
are given the original query 25 "infinity,"” the term S(infiniti) could be set to
1000 or 20 in the related query function, as desired. 17 Examples of
relateltrdweamplignbl dimotiewnd qiesidmatichas s Jot66)s: are discussed
briefly below. A first example (1) of a related query function is as follows:
() 1#Total LAx#niturl+ Ay x E W, xgm 1 NQ- orm gl _nr 1 5 wherein

0 "M" is the#o{ts}num er’g }?J tec:f:.' uéhir': fo%X&MLR%,!LQn (in the

embodimegr A L iEpe Al determined
document Py e is-the¥seate calculated for
h gument '1L".(in the e tshow |t IS the to%#g‘ mber of user
wie ?cks on dtgcur%én m% ff’er C‘E‘ﬁﬁ (6 GRS BATR LY cﬂﬁ?é’ﬁf"‘lﬁm shown, it

is thReRLshewn.in ﬁ?ﬁ%ﬂ%{iﬁ?ﬂé@rﬁg{n&'ﬁ %Qr%?ﬂaabf& 3195%%[ &ugﬁg

weighed and normalized as 10 desired); "A" Is Ing fac
reflects trust in relevance and importance of the related
“# Totali” is the score calculated for document *4,” (in the embodiment shown, it is the
total number of user clicks on document “i" afier counting clicks on the same document “i"" when

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

desired);

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

queries (q"1+ q@'2+...Q"m);

‘7’

“# Initial;"”" is an initial selection score for document “i” (in the embodiment shown, it is
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";+ q’2+...q"w)));

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

(1 ) ¥y

qm’;
“#q’m" is the number of clicks on a related query “q’,""; and
“Norm_q'w" is a normalization factor that reflects how often a particular related query
Yq ’m" is asked.

18



queries (q'i + q'2+, .. g'm); "# Initial;" is an initial selection score for

document "i" (in the embodiment shown, it is the number of clicks on

document "i" made when the document is returned in search results for

15 the search query (not counting clicks on related queries (q' i +

q'24. seyem) pxampie' (2) b wiigh ot nefataishilubeiwe dr thhe shahehsgleetipn data

"q" and related ery "g,m"; "# g'm" is the number of clicks on a related
*m'ﬂhewhﬁn""@ﬁﬂo 3 RHHICHIAL ARSI ISIPRME TSRS (FR}STibe R mbey of times a

articular relateéi query 20 "g'm"is asked. 18 A second example
Pamez§ e #éra%@a BT HAGUH TASTALE 10 Kot SHIERHE L ks on
ud|n mber ftl f? partlcular is sho nto s "S(q);"

ue
i pumbereh ar dd uarrﬁ}(SHTa odrr(}éur'@f’a{’f rCfog%} LFown

. Seaﬁ: Aur b ftlmes a partlcu

(ol pelauarie M wINRMMIRRL QLE IR AASRRIED query, "0 the
number of clicks on a particular doctiment for a related query, 5
"#(q'm,d)," squared and a Welghtlng factor "Wm". It is as foIIows (2)
#Tota #- X#(q; 2l Wt (g E NUMBETr

(2) search qﬁe?yifd]

shown to ysers:*

"d" for search query ;qu " 10 "#(q' m d)" is the number of C|ICkS ona
partigulathsonumherafelicksronstazech queny't”,;"; and "S(q',,,,d)" is the
number of times a particular document for related query "q'." was

64 3%

“8(q)" is the number of times a search query “q” was shown to users;

“ ”

“#(q, d)" is the number of clicks on a particular document “d” for search query “g;

[T T

V::.,_“#(q’m,d)" ts the number of clicks on a particular document “d” for related query “q’m;”;

and

LTS I 1 )

“S(q’w,d)" is the number of times a particular document for related query “q’”" 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 “Wg". It is as follows:

(3) ¥ Totali =#(q,d)+ % w,,, x #(q'wd)) {
" ms 1 !

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

examples (1) and (2).

19



10

15

shown to users. Other variables are the same as described in relation to
the first example (1 ). 15 A third example (3) ofa related query function
illustrates the use of various types of selection data with a weighting
factor "Wm". It is as follows: M (3) I# Total; =#(q, d) (W X #(q'n,,d)) nt=1
Th(;\\farl bles in te tlon Lare ame dP escribed
in relatlg?%1 to efa{ é)éa I gf!lancfF &}3 our ues%mp 5Tati’@8s of

sele&HﬁurXaflja‘ n&fb%naél H “Qmm?clﬁ% C#%?ﬁt%ﬁsdgéu%%lﬁtcftlog gea'% %Efccl? a,

the number of clicks on a partlc ocument for a search query,
diy" Winithwa g hingofaaion Wim' pitiabisnsing fagtar Xt is.as follows:
M #(q,d) + E (W;x #(q",,d)~ (4) t# Totah = nt M A+Z(#(q,d;)+ ~(WA d))l
m=1_5"X" is a blending factor that reflects trust in relevance and
|mportance of the relatedMjueries (q' 449 '2:+. ,;,;q m). The other varlables
in the related quelgr ff)nctlgnﬁfy{;a’_fe 4 > Be;
4 l#T t Ir = - : .
(4 . otali = - R
,1+Z #(q,d, £ Y (Wax #(q',d))
| AN e om=le e e

“A” is a blending factor that reflects trust in relevance and importance of the related

queries {q"} + q’3+...q ).

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:

i
L
)
| &
A
I

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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to examples (1) and (2). 10 A fifth example of a related query function
illustrates the use of various types of selection data with a weighting
factor "Wm" and a blending factor "k." It is as follows: di) 111=1 (5)
I#Total., M =1 The variables in the related query function (5) are the
“Scosaffieds destribedun tekstideloctiradaticsdiss tisseunatbo vé titBse sixtiular
example of a related query function illustrates the use of a ranking score

query is NI G E A @by igbiingitfiing T8l dueripbodigientol Hiigfumction

ranking score previously generated by the search engine for a
may A DL eEh i PAS LGVTHAR PS5t (e oot ersed by

o seafd U YBos AL Seleclan dota schyas (e pumper ol imes. & aricnia
quer oW 16 uSErE ™ S @y Shd 8 wela}?tlrig o iBFHO0 ey Ae selection
info E) d(!mglg(j Hﬂ%gﬂor%h ()IQ’ e’gﬁh&gglrh Sln(g‘ess‘.ef:!egigsfql‘(esyqufe uery.
clickthrough) information, use the score generateds%y a'§earch engine o
It is A'Higlgs for related queries. For example, the function may use selection 5
information combined with information on how well the article scores

agalnst the related query. Itis as follows _## #(q d)‘#q M (#(q
L QREcorg(n n#ql),) dga) #F0 X o)+ (. " Sty
s

(5)%?' : Orf(Qud WS e
..SCOT .pragﬂfisly aenﬁra:t&dhﬁ the. seat(g : "gngﬁé ‘fog_u q_erl

be a score that represents how well a document "d" is believed to ) match

L1 L]

qu§|(§[)--qls Hissapnber of times a search query *‘q” was shown to users;

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

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

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

to the 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).
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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 (g'j+ q'2+...q'm), or can be a score that
represents how well a document "d" is believed to match related query
IG5, 00% A Mate RO AR TBE.Cfter variabies it (M eIalRtl o
(83 kid de [RH5R 8 ¢ ples

query function (6) are the'same as described in re e exam

in FIESOURSRA ABOYE-HAT RUARNSES OISR Re BB AIGRN Y Iég@oegt?ﬁafésgnaz

(1) is embodied in the example embodiment shown in FIGs. 2-4. e

128 genthRs basidesthe Sxrmplamshawn isii1) MALxREHSed dbroutine 212 is

accordance with the present invention, and algorithms (1)-(6) are provided

as fétidlgstrate 20 examples. Such other algorithms may contain some, all, or
none of the variables shown in (1)- (6). 21 FIG. 3 illustrates an example of
a subroutine 212 for carrying out the method 200 shown in FIG. 2 in

acCoreigHEauinn dtdiens t1hlorkd Wbdd sk 398 providerssseeiataddvith the

%gery,signal 128 for each document received in an initial search result
sear

ongin d24 iS5 BrastalvE R 1h IsFACHMRMGS oy Teiated drerutriacossor 138 can

begins at.hlock 300. At hlock 300, a counter assqciated with the search |
set ae"n%‘.%n@elézﬂf's%‘e%s et menipntid ‘ﬁ%ﬂ%f*%i‘faﬁﬁﬁréf, the rotfEsYeefy variale

"i"(,%{l(?)?$ %%OI{U%%%[%%{PI%%%&%H\{?&?PA?Cgrtl"i(;a%?sg ! ??ﬁé%ﬁ%?ﬂm%@ %é]?%o ttf% Ulrrent

initial value of e counter or v e "I""counts the num

valuf UM RIS Ihak AR RReRIR RARY LS AHGHENS i 1R mmt%m%nder

value of "i" reflects which document in the list of documents in the
oper@i@shiment data is under 10 operation. Block 300 is followed by block 302,
in which the number of queries related to the search

Block 300 is followed by block 302, in which the number of queries related to the search
query is determined. The search engine 124 calls to the relited query database 120 for the
number of queries related to a particular query. For example, the related query processor 138
retrieves data from the related query database 120 associated with the number 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’y, q"2, q’s, and q’s. Thus, for the query “infinity auto,” if

" o0l

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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query is determined. The search engine 124 calls to the related query
database 120 for the number of queries related to a particular query. For
example, the related query processor 138 retrieves data from the related
query database 120 associated with the number of queries related 15 to a

in thiaiiicaas tierMokdvsetynt of i tficiudesimnyyelafiafiship@alia/asxury car,”
described in block 204 or other relationship-type data stored in the related

and queryJdpaatraspd P laxwiher.d dimotter agbodiovicts, By swayf o estambiestive to be
number of related queries can be characterized by the variable "M." If the

analygedidbrety st eEdsrtasbryatammirecomiacthileted aveniess hatedmplerieguery
for a 20 particular query 114, the variable "M" may be set at a value of "4,"

may b6 fsiremaieta e iad il gucaesiBhagy B tBRafelyer gerrigsdtand
s o S04y TR e SLRHES BT Ry S e

uxury car,

iously defined and stored for the guery "infinity auto,” the related
and @gg@yﬂé&g@%@éf égngb%gllﬁsrqﬁ%‘ um gsggﬁélated queries from the
related query database 120, 22 in this instance "4." Moreover, q'i =
"INBRiBK ' Zis ooy BAbIoSKS 54, URNYH WU eab! dBbth@ttsTs daPaRase. In
quality luxury car." In other embodiments, the set of M related queries to
bloclbzl (arialyzed mhéy e acubsetehtideticisbodmbeitbiiesegeizpdhelatedAmong
queries; for example, a query may be determined to have 100 related
the data desmingdory idaop RO betaibdbeprarivsifab &l ideté doimsenacropding tap the
for example, the weight of relationship between the particular query and
searclh@ieEYated query, or by any other means) may be used. Block 302 is
followed by block 304, in which a number of documents is determined. In

bleck 210, th 104. ived.d dat iat ith th
O TR S ST S

search query mon e inead was

examgfé?ldmﬁmﬁdﬁe%r”%g &9&“%%@%5?&@%@?@]?&%}9einﬁnity auto” could have 15

documents, and the server 104 would set “N” to a value of “15.”

Note that in alternative embodiments, any total number of documents for a search query
that has been defined or otherwise stored by the related query database 120 or another data
storage device for a particular query can be transmitted to, or otherwise determined by the search
engine 124 or related query processor 138. Further note that the number of documents for 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 determined. In the embodiment shown, the
search engine 124 determines a sum of weighted related query click data for a particular

document over all related queries such as a weighted value that describes the total number of
23



10

15

20

10 search query. This number of documents is characterized by (and is
set as) the variable "N." For example, as mentioned earlier, a search
result for the search query "infinity auto” could have 15 documents, and
the server 104 would set "N" to a value of*15." Note that in alternative

chi q(@gogi(i)ments any total r.,of documents for,a search query, 15 that

cuments associat d%&‘?j&oeu 0 1 ?ﬁd xample
33 boen dernas S Bienvica SETHIEBY M rshy fusistehauptse 1opxample,
e Slor i ra rl_gatrt'cl ar guery CanPe ransir =tc Sd .
e e R o stall By o
dodeFRGASIM BB TN INRLPAIE O DimbehPidciime B%rﬁ%%ig?ﬁpsum can then

search result for a particular search query can depend upon t

be ppAEONSNIR-IxpRIAIE R exiesblastogaspibe falaiad Quent datapassiaf

as well as clickthrough data stored in the clickthrough 20 database 122, or

funciivotivan sindfediypesofdaiasloetrioimer 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 determined.
In th&ehBBEimEAERRRTIPIINE sykrartineifi shorrdmEtSrHhirre subuentok 306
weighted related query. click data for a particular document over all

ProviceS 8 ol ahle] Blstec el S 812 RLERIBB AP RLP Fi b tated

of 23 clicks on documents associated with all documents associated with

qucneIs. . .
related queries. For example, the related query processor 138 determines
a sum which reflects some or all user clicks on a document when

returedibsesRANSE JHRIRLSSHETRERIQL LR Feisieh R He S od eI

can then be applied by the search engine 124 or related query processor

assotBfetionarnatatesh gtengisional B fuielion @ i sahrfGoemputsr Sxepkab Rriable
instructions. FIG. 4 illustrates an example of subroutine 306 shown in FIG.

“j7 i8.ridweosu b8 utind@Biaiyoseidesta suine of Welgihedsataiest quasyiclitkcounts the

data for a particular document over all related
number of related queries that have been processed by the subroutine 306.

Block 400 is followed by biock 402, in which a normalization factor is determined. The
normalization factor is a reflection of how often a particular related query is asked or otherwise
input by users 112. In the embodiment shown, the search engine 124 determines a normalization
factor that describes how often a particular query is asked by users. For example, the related
query processor 138 retrieves 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 al} 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_g’ Norm_q’s, ... Norm_q’n, respectively, as shown in the related query signal function
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queries. This embodiment of subroutine 306 begins at block 400. At block
400, a counter 10 associated with the search engine 124 is initialized to
the value of "1." For example, a variable "j" in memory 118 can be initially
set to the value of"1." The counter or variable' |* counts the number of

above fﬁ'&%‘%#g”b ri‘ig ttﬁ‘f}t have aﬁ%ggé‘sg’?%gg%?gx?%t'i‘e URLoUinG 3n il O

ue
400 1s h a nornia za ion f’ac ri

re}ate&tﬁ@wme&sm%s%ﬁm@ﬂ:@slgmryamarﬁﬁpqw&%ofl qujait &, &Norm_q"s,

particular related query is asked or otherwise 15 input by users 112. In

Norm_{1e, a53p2eai81gTh 5B PrdVieusBatentHTgi RGateddqJates MR “luxury car,”
normalization factor that describes how often a particular query is asked

“qualithyuusersaf?bareX dapphesdlieatalaledryuary pheseasandidRtairfeses could then
clickthrough data from the clickthrough database 122. The related query

be apphrdtetsorebad tuery aigphib&izire deawmalmed egudiionios 3. of
computer-executable instructions to some or all of the clickthrough data
ormalization factor for ery. Note that

b Il I A St B mhsgwqw

me au mated h|onfro the For XA Ie th rmalizat
s s B R R TR B ‘?ors”?o? A AL R

query “Y&}”ql?xlg %nﬁﬂ{méﬂzﬁmf@&tﬁ{efﬁﬁrﬁée%f %‘?ct]?sdf&uc?o%n%ﬂt Df‘zwherg "

can be deflned as Norm_qg' 1, Norm_q'2, ... Norm_q',m, respectively, as

documéHiOWnRsi Fl:ﬁhﬁe'ﬁ?iﬁ“é’egr&y%%\ﬁlﬁg&adlféwcg @’anA:%}QM% Ithe \'@E%tﬂb%rlg Jtocessor

Thus, as applied to the prior example for the query |nf|n|ty aut

138 acoRtatadictRinn iaesser-d 39 tan kittinewnermalisatonfaier dN9S0OGel,
Norm_q'2, Norm_q'3, Norm_q'4, respectively, for each previously

devicesidbntifiederelatbohaque tigs Clinfithitoy ghudaterys caig higliatitid uxuyeeaf tirasch
"Japanese quality luxury car." These normalization factors could then 5

Selccﬁon@mpph@d thy desyekitedag d@p}as@nalmmnsmownoabeqem Gutroatingion

212. -
of clickthrough as a percentage based on the number of displays to the user). The related query
processor 138 applies a predetermined equation or set of computer-executable instructions to

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

for a related query.

For example, for the query “infinity auto,” it was determined that as described above that
related query q"; 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

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 éueﬁ 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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Block 402 is followed by block 404, in which a number of selections, in this
case clicks, is detennined for the current document of interest (document
"I for a related query (related query "j"). The search engine 124

re]gfletgg aggd%ajtqssnumber o{ clicks for document " when document "i" is

fetumed m searals PRt TEI TR U R8T W QA HSEPHE rafauabiuigfFuctions, the
1REQ r10138 g§.clic through data st reﬁd{‘b the clickthrough
R S P RS i e Bers ane

abase 1
a rdlifdglreugh data is weighted by the number of times a selection option
for the document was displayed to users in response to the query (i.e.,
realization of clickthrough as a percentage based on the number of
displysihtthe user) of henslatectigieeryucpkadassqirdhdSuapplies ored in the related
predetermined equation or set of computer-executable instructions to 15
quespdidabrsall f.the slletethrotiyipdatasts Hétermavestthe woiglienohblicks fopas for
particular document for a related query. For example, for the query
relatgokmigiattdoriexsns gt ralred arery datehase BB anab nvdicitathabibeaelationship
query g'1 is "infiniti." In block 404, the search engine determines the
betermA I SaEks MR BiP ot feetad sinera il dshawhrattprger than the
rel doc_ynm nt of intﬁreést gdocument "I") when that 20 dogument (document
A P PR B IR F AP SR S UEE AR LR it e RXAEW IR 2

R b AR e

search query and a related query is

tharEERIIRERANEUSIENH AL ASEIANANRNRRCIYAER ABISRYLAURNEANE An ve

related query. For example, the related query processor 138 accesses
obtdined elaieebetegnyudatabase 120 or other data storage device to retrieve 25
relationship data. Using a predetermined equation or set of
computer-executable instructions, the related query processor 138
detbrthinastbdmigihvohathelatighship tsbttieehipbsresent gueppandnaand a
related query.
related query 1s represented by W, Wy, ... Wy, in the related query signal function of subroutine
212. Thus, as applied to the prior example for the query “infinity auto,” the related query
processor 138 can define a weight for the relationship between the query “infinity auto” and each
of the previously identified related queries “infiniti,” “luxury car,” “quality luxury car,” and
“Japanese quality luxury car.” The weight of the relationship for each related queries would then
be represented in the related query signal function above in subroutine 212 as Wy, Wi, W3 Wy,
respectively. Thus, when j = “1," the search engine determines the weight of the relationship,
W), 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

W, between “infinity auto” and “Japanese quality luxury car.”
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If weighting values or scores for related queries have previously been
stored in the related 5 query database 120, the related query processor
138 retrieves the weighting values or scores for related queries. For
example, the related query database 120 may indicate that the
refadiansiiiBHRebMaENR, Islofier b tRE R RHIR AR B I8SANEhPreHimity
"infiniti" should be stronger than the relationship between the first query
betweeslsaatbirduguesid by qaticdndibisuexamplemas salefpiRatianiean hack-to-
made to weight the relationship between the first and second query
back, e dhéenrdOnitnnthme dhatibvshitorize e apuh eOffest amittitiing Gotery so beat
improved search results can be obtained from related queries. In the
defined inggundrserminrslont ehailtelgdesriabiivnstith tenebente pelatedausiery
and a related query is represented by W1, W2, ... Wm in the related
da‘aba&‘hg?fsignal function of subroutine 212. Thus, as applied to the prior
example for the query "infinity auto,” the related query 15 processor 138
' I h relati i he query "infin Q'
B e e B o MR S e
The seafthAlYi HOY dotiom MBE wel RN SREYURN DAREBRY SAk oL e Rrightf hBtors.
relationship for each related queries would then be represented in the
For exdRipltg the i@ neSi@Ra) fuoalion abouelinStHeraiiing 213rPs M¥), M&nuWGer 04
respectively. Thus, when j = "1," the search engine determines the weight
clicks fof theeredatiodstipieB0fWW 4 riietweparyinfiditycavtizhaotk¢infisntkipteeres Fa
"2," the search engine determines W2 between "infinity auto" and "luxury
presenicgueryohdn jelatdl Giery sedethmeingiweighitd maiatesaued detween "infinity
auto" and "quality luxury car;" and when j = "4," the search engine
determjnes W4 between "infinity auto” and "Japanese quality luxury car."

26 ARRHFS ShtiRAET BRI S8 WretgfindnOR il i at R SHIRSCE-A 5% asess
138 prd RO REING AN B A B AR AN PRI HA RS2 D RSN o
times two gueries are Inpu back-to- - '
number of clicks for a particular document for the related query “infiniti” (#q’y), and a weight of
relationship between the query “infinity auto™ and “infiniti” (W) to determine a value for
weighting the related query data for the particular refated query “infiniti.” Other values for
weighting the related query data for the other related queries “luxury car,” “quality luxury car,”

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

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

In the embodiment shown, the weight (W) of the relationship between “infinity auto”
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 2 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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back," or the proximity in time that two queries are input. Other weighting

factors can be defined in a predetermined set of rules as described above

with respect to the related query 5 database 120. Block 406 is followed by

block 408, in which weighted related query data is determined. The

search engine 124 determines weighted query data using one or more
CopRaRSEihfiRRtcrRErEabiEo 1 eitaiapes et i g srdte d L{UEnn blodedBOLALBS variable

utilizes the normalization factor, the number of clicks for a particular

“MiotHRB ARSI S reflfot Glrer ik b WhsiBHnBS refdnttrsapapiedden 4in the
resent guery and a rejated query to determine weighted related query
e g R O B Y BAGTAHARy a5 ths VS
b qﬁlﬁggg HYELY PIRress r_l 8 praocesses a respective normalijzation factor
ra(Norm O_q' i)%o?ogﬂrcz(t% atlzlof gﬂ%F;“sﬁﬂﬁmﬁ?ﬁaﬁ‘ﬁ%‘r’ﬁ létr’?gf 'cl’&ai/o{%ea?ss'gned a
maggﬁgg{glg%‘dgﬁément for the related query "infiniti"* (#q' j), and a weight of
relationship between the query "infinity auto” and "infiniti" (W1) to
determine a value for 15 weighting the related query data for the particular
relatedlqciedy 2jnfinsiibréather3gslendsfor weighting the related query data

for the other related queries "luxury car," "quality luxury car,” and
"Japanese quality luxury car" can be similarly processed with each related

queHebeweietrecitiadiecktl daiwindhdiibs Edagreseymiissl iavsibesesprocessed or a
402404. | ﬂlf embodircpent shown, the weight ﬁWl) of the relationship
set BERIBR ARTRIEY e eI A A R SRr 5 R hber of

clicks (#q'j) on document "i" for the related inquiry "infiniti," and then the

resyt isogividadsy (RRNOTRAlIZateR taaﬁpﬁméme%imm%eﬁm?r?og related

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

queBtackat B8 iSHRHOWRE R FRSIRBRIRS Kd L0l WRiCHAe SR PRES: a value
whether all of the related queries associated with the search query have

of ‘bé@iwma&&@w‘ﬁh&ﬁ@am&cﬁwginerﬁaﬁxbroutine 308 then,returns to block 404 to

process in relation to the next related query (q';). Subsequent related queries are processed by

blocks 404-408, and the counter at block 414 is incremented, and the process 404-408 repeated,

until all of the related queries are processed. Thus, in the example provided previously for the

search query “infinity auto,” blocks 404-408 would process the remaining related queries

“luxury car,” “quality luxury car,” 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 deterjnined. The search engine 124 determines a blending factor that reflects the reliability or
percéi\;ed 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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27 compares the counter or variable "j" initially set at a value of"1" in block
400 to the variable "M," which has been set to a value according to the
number of related queries (M = 4 in the example under discussion). If all
the related queries have been processed, then the "YES" branch is

of tHOHaY m&mﬁ%ﬁmmergmﬁmw@ g, variale Mo may ffu if a

assigned a 5 maximum, e.g. 1000. In block 412, the subroutine 308 ends.
serielf oh emasbgubn elasision HheakdiiOsqartathehther wirtadayerieshave hean

processed or a set maximum has been reached, then the "NO" branch is
reliabiddl onvesttlero Istochsibdthin Blabke 44s¢, theblentidg Sactoremeniasktoshefnext
value to track the number of related 10 queries that have been processed.
othepdpecindivephs, tsevebhes veluy afitisldat drsitiitie S etitht thevaloied gitlids In most
. Iincremented to a next value of "2." The subroutine 308 then,retums to
'“s‘aﬂﬁwmﬁw*ﬁ%éﬁ‘%’s’ﬁ ARRIAH SR adetre hrerysianed faoetign(er2y.a set of computer-

sequent related queries are processed by blocks 404-408, and the

S
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til all of;t t [ d. Thus, in the . |
e L R T L RS e A B D0 B o
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car,” and "Japanese quality luxury car.” When all 0 ocuments hav

quenPETLPEPORIIA, RSy Rritranch 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 20 is determined.
Thes sepkieth tertifipei & 24 atgtlerfoines qubietidingtfactor thet reefledtqithe processor
reliability or perceived trust in the quality of related queries for a particular
138 dglsamneoy sading | Botpefve atadlatpdeayeprs (oot 38wtitizes. 4 “ quality Tuxury
redetermined equation or set of computer-executable instructions
car,” and “Japanese quality luxury car,” as represented by “A™ in the related query signal
function above in subroutine 212. This factor indicates the reliability or perceived trust in the

relatedness of the related queries to “infinity auto.”

Block 308 is followed by block 310, in which a subject query click weight is determined.
The search engine 124 determines a subject query click weight using the number of actual clicks
on the particular document of interest (document “i"} in a search result 132 for the search query
114. For example, the related query processor 138 retrieves clickthrough data from the
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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to determine the blending factor that accounts for the reliability or
perceived trust in the quality 28 of the related queries for a particular
query. The blending factor can be particularly useful if a series of related
queries is from a particular source known or otherwise perceived not to be

user'sregﬁpi.quwt'i%wﬁgewémmme'9stét@&&%ﬁ@_ Qﬁcﬁ'agg%ﬁg ftﬁg QLA N8 ent

used to affect or otherwise influence the weight or valug of the data
showa,aamimmmt&m@m@;hax%dgmu@ﬂﬁ%nm%!éAﬁﬁiﬂng%aﬂ%h@nﬁmg
factor is applied to a related query signal function or to a set of computer-
executable instructions processed by the related query processor 138.
Néseanpdiedleribimgiactarsplardorsbe aureictv findy cat Hehset leitideuamapuaitysor
or in some automated fashion from the data. In one embodiment, the
138 dejrapunee Faebinc RIS necighidonpatiotlat serrderueicKinbnitheutrigasal
"q" over clicks on related queries. 10 As applied to the prior

query. "q’" i€ , , ] _

represgpiet e it que Ay iR AL e fnctien dosryhivkieytioe 23g The

etermiTgﬁ a bl ggg%?%or for the relate ries "infiniti," "luxury car,"
o a

subjed] WA e eS8y ‘fgi%gﬂ?eéér‘f“késoi’e’-‘p?é@l&m%’d by

quality luXury
documbne 'B1Re related query.signal.function above in subgoutine 212. This .,
OCUYT% t 1 Iﬂ)& {ﬁcgue u?fﬁX: %U% ijmu(m ﬂ I SUCIE as o (}é}eqargklgar%eggngﬂ]té) #

actor indicatés the re |a§’| Ity or perceived trust in t e

Initialfe@%%g%§l$@5iieéié}y)é|?&t9{é;éﬁ Egpggoggﬁg%fq!lowed by block 310, in

which a subject query click weight is determined. The search engine 124

determines a subject query click weight using the number of actual clicks

oBltiok B ficiHowatbymenkdflinterestddaceimeant ity isi g adarahioe sk 32

for the search query 114. For example, the related query processor 138
determisgievBe shukiinrogigh Hdtdeteomintreackbkedrguegh sita a8 dr 2 artiotier

data storage device. The related query processor 138 20 processes a
documsgl i SrEsh afsukt 2 cRekareasmnie thateelater e proprorsssnbid egersioyntier of

set of computer-executable instructions to determine the subject query

factorscﬂ.tcib %ﬁ@%ﬁWﬁEﬁ“@%{ﬁﬁﬂ&ﬁSﬂ“; the number of documents forthe related queries;

the sum of weighted related query click data for a document over all related queries, the blending
factor, if needed, and the subject query click weight, to determine a related query signal 128 for a

particular document in a search result,

In the embodiment shown, this related query signal is calculated using the data
determined in previous blocks discussed. As applied to the prior example for the 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

indicated by the algorithm described above to calculate the “# Total,” for document “0.” -
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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 29 user's search
query 114 is used to determine a subject query click weight. In the
emBbginddatisshidewrdthjsdelicion bintiel 14, hevhiebig Htediby i fanadxarhgler all
applying a multiplier "A." As applied to the prior example for the query
docemgiitfon s ediauantafdaprenppreseassofbe setbterpiindS aoonipses the counter
query click weight for particular search query "infinity auto,” as 5,
or vigptlesdniBtit seipiaarlusptn i ledk dABHy Sigranshiscitn ubishdan been set
subroutine .212. The subject query click weight can be expressed a total .
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e subject query click welg or a document "I. C
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determined. The search engine 124 determines a re query signal 128

docufREdsiTar iakiipyis AASUBSAT ifoReaRh reBultl 3% Erleampia iR felated. is

query processor 138 uses a number of factors such as the number of

less tralatberueresf teumsmbaseidaatimenisfasshe related queries; the sum
of weighted related query click data for a document over all related
queries, the blending factor, if needed, and the subject query click weight,

to Mtiopkiie dhetatBer iRty Lrgal 128 for a 15 particular document in a

search result. In the embodiment shown, this related query signal is

C%P#L%?%P%‘r&gc‘}'s‘;%n%%%k‘fki&eﬂé]‘éQﬁ%rj%’f& }xﬁﬁgngﬂggfitf%%"ﬁjagggge@ggwhe

v
applied to the prior example for the query Nt y au

counifFIRAGIL 3P U516 IR TALERIEDIAURTY SINALILR or A RRelicylar
document in a searc%es_t?lt 132. As repFesented3 b%/%#obrrg?gﬁlj"giﬁ&t S ed to
block'@l@ted query signal 20 function as shown above in subroq’gjne 212, a

weighted value representing the weighted total

In block 318, a counter is incremented to track the number of documents that have been
processed. For example, the counter or variable “i” initially set at a value of “1” is incremented
to a next value such as “2.” The subroutine 212 then returns to block 306 to continue processing
the next document. Subsequent documents are processed by blocks 306-314, and the counter or
variable “i” at block 318 is subsequently 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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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 indicated by the
algorithm described above to calculate the "# Total;" for document "i." 30
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resud9dn fasbivek 8 bthatreaschavetiere Thorenidsg vtk ronEemiriudessianking or
block 314, not all of the documents have been processed and the counter
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SigﬂEﬂlowed to block 318. In block 318, a counter is incremented to track the
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and the value of the counter or variable "i"* equals "N." Thus, in

systaxamplenpaudd edo peaviausiudoto thlinitkagtsrolsdride sy ments efdhe
search result for the _gearch query "infinity -

subsequent search results.

Block 214 is followed by block 216, in which search results are provided. The ranking
processor 136 generates a ranking or scoring of each document located in a search result 132 in
response Lo a search query 114, Using the related query signal 128 from block 214, such as a
weighted value, the ranking processor 136 affects the ranking or scoring of one or more
documents located in a search result 132. Note that the ranking processor 136 can use other
signals such as those shown in FIG. 1 as 130 in conjunction with the related query signal 128 to
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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10

20 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. 31
Referring again to FIG. 2, subroutine 212 is followed by block 214, in
whiglye eelaigichcatepsignadios s adhiamanentis povitesta Hbiterative
ranking processor. For example, in the embodiment shown, the

manged tottedariabdey ¥ dietatd ridnebplegoipicnbhe ik iweudddhengectuded in
in "N" related query signals. The related query signal 128 for each

the refatadravay @5 hraniifisedoroctivkthaengh daprense S93r ar 3hfw dalatesomigeidgvices is
subsequent rankings or scores of search results in response to other

receiyed A0 eI ObHBCF NI Britvt S BPIRIS Fstrdervary sitlg soletempingg the

: ancti n Qr set of computer-executable instructions that incorporates the .
signal ARy e U SG 108 RSP BRSO B G BT PeIe e ranking or

rocessor 138, xample, a weighted value generated from subroutine
Scor‘%lp i St?gﬁ}s}rrr?ﬁ‘fgg %g the ranking processor 136, which utilizes a 10 related
query signal 128 such as a weighted value to rank or otherwise score
subsaRUBNiSRRGRcpEBli SRR g ake 80 annss ateddos 8RGM not be
document by the search engine 124 or another system or method can
constalsd fditnimsonitiedilio dheeafikingnpeatesdon hdbel iabkeaipiigioftions of the
subsequent search results. Block 214 is followed by block 216, in which
disclesedrohbatiukistard powddad Thbeankitihedssprooessontis Gosivdr atemizons that
ranking or scoring of each document located in a search result 132 in
are Wihdp diswaprpElaieretiery 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. | as 130 in conjunction with the related query
signal 128 to o
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20 rank or otherwise score documents of a search result 132. In some
instances, the ranking processor 136 can further decide whether to utilize
a particular related query signal 128 and/or other signals 130 during
processing of a score or ranking for a search result 132. Block 216 is
followed by block 218, in which the method 200 ends. 32 In other
embodiments of the invention, the method 200 can be utilized in an
iterative manner to determine a new or updated related query signal
CLAH\X\g]enever new or changes to data in the related query database 120
and/or clickthrough database 122 or other data storage devices is
received or otherwise obtained. When a new or updated related query
That whyjghhisiGleistérmined, the 5 signal can then be transmitted to the ranking
processor 136 to change or to update the ranking or scores for a search
L e SAP PRI above description contains many specifics, these
ecifics should not be construed as limitations on the scope of the
ﬁ%enti&eﬁfzﬂiﬁxﬁﬁeﬁ%ﬁvl&g&@mplifications of the disclosed embodiments.

{lgose geilled in]thg %gtse/vrlll etrggisigg mrae %%gther ossibI% v%rit@ti(%))v %}Qgt said first
are wi rf}ﬁlﬁ]egscope 0 { € invention. CE?_,& ée EuI"‘fwalewelﬁ?/ch IS

. claimed: 1. A method comprisin ::Ygr ceiving.a search query; {b) . . ~ ...
related g s ST Y qﬁ%‘%;”/%% ated 1§%ﬁ78’g§%%‘§cﬁfq%‘§?‘y‘ v’v"ﬁ‘égégi% defiged time

range, 5‘%{,&?'%&%@@8% Y %%%8&?88 Fg?éﬁo%sgﬁgg%%%ﬂ%%gg{grgfaa&%ﬁf \ iQerEtlBXmatical

a user within a definedtime “range, a q ased on a misspelling

relation@%lﬁgigqr%g@at%ﬂ WEngricRh f&'@%?ﬂé%,%m%'ﬂﬁgﬁ%ym relationship;

() determining a first article associated with the search guery;

(d) determining a first ranking score for the first article based at least in part on data
associated with the first related query;

wherein the data associated with the first related query comprises a total selection score
for the first related query and the total selection score comprises a total number of users that

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

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

an instance score for the first related query.

~y

3. The method of claim 2 wherein the instance score comprises a number of instances the

first article was shown in a search result for the first related query.
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relationship, a translation relationship, a synonym, antonym or acronym
relationship; (c) determining a first article associated with the search
query; (d) determining a first ranking score for the first article based at
least in part on data associated with the first related query; wherein the
data associated with the first related query comprises a total selection
score for the first related query and the total selection score comprises a
total number of users that selected a result returned for a search for the
first related query. 2. The method of claim | wherein the data associated _
WHTHE RSP At GHRTF Coip RS SSoF IASthRLE LB TR Ty comprises
related query. 3, The method of claim 2 wherein the instance score

4 Se}ec{tod’rﬁﬁ?fge%r %‘?}ﬂﬁ%é?tgfl?nstances the first article was shown in a search
result for the first related query. 34 4. The method of claim | wherein the
data associated with the first related query comprises a selection score

s e st artiele, 5-Theameod of SR L DeIRITINE SEIRCION SP01E. ciions
or the first article comprises selections made 1n search results fof the firs

made i SBIEH QUAHY 10, COMPHLLING.SRIE Bk Br B sRRprising: (@)
receiving a search query; (b) determining a first related queci"y rélated to
the search query; (c) determining a first article associated with the search
query; and (d) determining a first ranking score for the first article based at

6. hBeRPPAABNISRE associated with the first related query, wherein the

data associated with the first related query comprises a total selection
Sogreshing a search query;

(b) determining a first related query related to the search query;

(c) determining a first article associated with the search query; and

(d) determining a first ranking score for the first article based at least in part on data
associated with the first related query,

wherein the data associated with the .ﬁrst related query comprises a total selection score for
the first related query, and 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.

7. A method comprising:
(a) receiving a search query;
(b) determining a first related query related to the search query;
(¢} determining a first articie associated with the search query;
(d) determining a first ranking score for the first article based at least in part on data

associated with the first related query;
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the first related query, and the total selection score for the first related
query comprises selections made in search results for the first related
guery in a context of the search query. 7. A method comprising: (a)
receiving a search query; (b) determining a first related query related to
the search query; (c) determining a first article associated with the search
query; (d) determining a first ranking score for the first article based at
least in part on data associated with the first related query; 35 wherein
the data associated with the first related query comprises an instance
score for the first related query, and the instance score for the first related

SHER CORRNSSI Selscionaade ik -agarehuasutadon dhefirskialatedore for the

query in a context of the search query. 8. The method of claim 3 wherein

first rel@ QLERReNL@TIRSIANGRS tberdirst arliciayamsheuintampeashalestbhionade in
the first related query comprises instances shown in a context of the

search r8QArERLEURY YirsOrelhedmaethon afcolaknt lonthieredar-the;tetated query data
associated with the first related query comprises a second selection score
for a second article associated with the first related query. 10. The method
of claim 1, wherein determining the first article associated with the search

8. fuenyetbothplidesrde tehmiming<hefibst aftickkaassotiatedtaiticihevsedretn in a
query and with the first related query. 36 11. The method of claim 10

search rhsrthéorabmfirisintpridtevrmintog arfist issletiorsisourarfer aprditse§ drtigtarch query.
when associated 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
9. 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.

10.  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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determining the first ranking score for the first article based at least in part
on the first selection score. 12. The method of claim 10, 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. 13. The method of claim 1, wherein the first article comprises a

1. iSResaaienighing Heh el _@&éﬂﬁmg kel 3 WOSISIRGe first

representation of the first article comprises a uniform resource locator.

article wiven R&MGHOR:af Glaimd gt ‘aﬁbgﬁtﬁm\iﬂi&%ﬂh@e@ﬁ%{%@ﬂ% ?ﬁ&rﬁl}f&ﬁl g score

the first article when associated with the first related query comprises

for the SRIFRININGRIMMbST ATiimes e lsbadiclewidsneel R RIS ery comprises
presented in search results for the first related query. 37 16. The method

determifinglaienfikss g IR THMINITa- N RUENRRE PELINES g firsh aktigiesw@Rction
selected when presented in search results for the first related query

score. comprises determining a number of clickthroughs for the first article when
presented in search results for the first related query. 17. The method of
claim 11, wherein determining the first ranking score for the first article
comprises: determining a first initial ranking score for the first article when

12, ‘tbsouidted ofithaile] Seatcheiguetyrmmihealoufatingicimatherinatical furietienarch
comprising the first initial ranking score and the first selection score.

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,
13, The method of claim 1, wherein the first article comprises a representation of the first article.

14, The method of claim 13, wherein the representation of the first article comprises a uniform

resource jocator.
15, The method of claim |, wherein determining the first ranking score for the first article 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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18. The method of claim 17, 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. 19. A method
comprising: (a) receiving a search query; (b) determining a first related
query related to the search query; (c) determining a first article associated
with the search query, wherein determining the first article associated

16.  With/ibe searchanes camprisesAsiaminiag taa.frsramiclainssrsiatede was

with the search query and with the first related query; (d) determining a

selected FHcrARERG seoRasdarinRfiret artigle Pased.AldeAsHNPRAPARURIRmining a number
associated with the first related query; and 38 (e) determining a first

of clickSRlrclionsersaiter ihe frshartisieswhenassaciateshwithihe: fiist relateduery.
qguery; wherein determining the first ranking score for the first article

comprises 1) determining the first ranking score for the first article based
at least in part on the first selection score; 2) determining a first initial
17. Tapkinghsdatcfemihg firgteasticlietadneniag seciatedanitin ghe e doecbho desyarticle
and 3) calculating a mathematical function comprising the first initial
compriseanking score and the first selection score, and wherein calculating the
mathematical function comprising the first initial ranking score and the
fiestrsetentiorfistonétiebrapkises woeroiningfitse ditstlinitiadr asdirigisd ovishathe search
the first selection score, normalized with at least one normalization factor.
query; @d. The method of claim 1, further comprising (e) determining a second

article associated with the search query; and o _
calculating a mathematical function comprising the first initial ranking score and the first

selection score.

18.  The method of claim 17, 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 factot.

19, A method comprising:

(a) receiving a search query;

(b} determining a first related query related to the search query;

(c) determining a first article associated with the search query, 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;

(d) determining a first ranking score for the first article based at least in part on data

associated with the first related query; and
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(f) determining a second ranking score for the second article based at
least in part on data associated with the first related query. 21. The
method of claim 20, further comprising ranking the first article and the
second article based at least in part on the first ranking score and the
second ranking score. 22. The method of claim 20, further comprising
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

BoUaaRhihg é%?&%giéé{?m&%oﬂ’& A3 fét@ﬁ@f&%%ﬂ“&@éb”&eé%th the first

receiving a search query; 39 (b) determining a first related query related to
related Jogr$earch query; (c) determining a first article associated with the search.
query; (d) determining a first ranking score for the first article based at

lepstin pasamiiateAsseeialad b the first related auespaRek (B) determining the
determining a second related query related to the search query, and

first ranivin@reinre eiermainingathe Jivst¢ankigsseosefonthe fitst alictissiothien) determining
based at least in part on data associated with the second related query.

a first iddalvamiethod @erfyprisinticsta) iekeiing aseaneld gudnc(aediguminingds)
first related query related to the search query; (c) determining a first
calculaténticlenagsocittet fuithi thesmarchingubeyianic (i) detempiniog: ardfirgte first selection
ranking score for the first article based at least in part on data associated
score, andthvikesfirsticelatod: quenyathematical 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.

20.  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.

21, The method of claim 20, further comprising ranking the first article and the second article

based at least in part on the first ranking score and the second ranking score.

22, The method of claim 20, further comprising 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.

23. A method comprising:

(a) receiving a search query;
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wherein determining the first related query further comprises determining
a query previously made consecutively with the search query. 25. 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 wherein said first related
query is selected from a group consisting of a query input by a user within
a defined time range, a query based on a misspelling relationship, a

yaetcaiielationshin.RdMathe maticatorglationship. & franslation

relationship, a synonym, antonym or acronym relationship; program code

for determining a-firstAticlaasarai el withthensrteh query; and 40
program code for determining a first ranking score for the first article

tasreahisastdmRarhnthdata e gepaiateiiictbediest 1eladedApantn data
wherein the data associated with the first related query comprises an

associatittaficehsenrkertostie st midted query and the instance score
comprises a number of instances the first article was shown in a search
(esdlitteimthim fitstaeinted]qudyua$ rdlheconiputes:thagableambdibreof determining
claim 25, wherein the data associated with the first related query

the firstcanijprises e totahsdlectioticscoréifdretiafostrddaseth gagryn 27 aEeociated with the
computer-readable medium of claim 26, wherein the total selection score

second poatgptiges a total number of users that selected a result returned for a
search for the first related query. 28. The computer-readable medium of
claim 25, wherein the data associated with the first related query

24 gqmﬁ%éo%ﬁ@& jon score for the first article. 29. The computer-readable
medium of claim 28, wherein the selection score for the first article
ConfsFisEResereRtibriifide in search results for the first related query in a

context of the search
(b) determining a first related query related to the search query;

(c) determining a first article associated with the search query; and

(d) determining a first ranking score for the first article based at least in part on data
associated with the first related query;

wherein determining the first related query further comprises determining a query previously

made consecutively with the search query.

25. 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 wherein said
first related query is selected from a group consisting of a query input by a user within a defined
time range, a query based on a misspelling refationship, a numerical relationship, a mathematical
relationship, a translation relationship, a synonym, antonym or acronym relationship;

program code for determining a first article associated with the search query; and
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query. M. A computer-readable medium containing program code,

comprising: program code for receiving a search query; 41 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 part on data associated with the first related query

wherein the data associated with the first related query comprises a total .
RIS ASERE FSFRTIS 5Tt iR S8 e RSHI Y aditoRASED AL k5t In part

the first f&ela ed quer coggrises selections made in search results for the
on date SN atLR %) FrorEBLALR the search duery. 31. A

e T e T

first ‘rel%g%r%%?l%}reug 1 leJ ?Q/te{eéats%%rteocg]n% Srle%\%%:nt umebré/f o?gogra%rc%sc%%%;g{ article was shown

ermining a tirst artclie associate € search query; ana program

ina seal%%dr% sféﬂ{ fio?tﬁx@'ﬁ@ﬂ%lgtg sgtu\sﬁ king score for the first article based at least

In part on data associate the first related query ; wherein the data
associated with the first related query comprises an instance score for the
first related query and the instance score for the first related query
26, Ehrpnimeysarasibisediaiaf s R rethrs b daft asperatied gidriminst
context of the search query. 32. The computer-readable medium of claim
related QupTy FEIHS i RIMBEFSITHSEAMELR HE HFSt SiAtId WA shown in a
search result for the first related query comprises instances shown in a
context of the

27.  The computer-readable medium of claim 26, wherein the total selection score comprises a

total number of users that selected a result returned for a search for the first related query.

28.  The computer-readable medium of claim 25, wherein the data associated with the first

related query comprises a selection score for the first article.

29,  The computer-readable medium of claim 28, wherein the selection score for the first article

comprises selections made in search results for the first related query in a context of the search

query.

30. A computer-readable medium containing program code, comprising:

program code for receiving a search query;
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search query. 42 33. The computer-readable medium of claim 25, 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. 34. The computer-readable medium of claim 25, 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. 35. The computer-readable medium of claim 34, further

SUTRHSIAG SReiBuRng RS St selechion seqrRfRkthe filstanislguhen

associated with the first related query, and wherein determining the first

;5?%{5}9 SeRefaldRafirshanticle: harad Akleastinpariendats gssaciated
wi

the first related query comprises determining the first ranking score

fesdheftstariclekasadatdeast indRalt Qb aofitst SeleatinNe36R6d. a8Geast in part
The computer-readable medium of claim 34, wherein determining the first

on data astisdrasetiatré fivith-thesearshwaugenand withatseclistirefaiatcoisryelated query
comprises: determining an initial search result for the search query, the
comprisfitigbsaattbcresult @erfprisind sthelfiest quticlendntedetsrminiigithada for the first
search result for the first related query comprises the first article. 37. The
related @ompedarpreasaliletinesivadohclame!? i switseiei ththbrfirstlaitiproomprisestext of
a representation of the first article. 43 38. The computer-readable
the searphaglismn. of claim 37, wherein the representation of the first article
comprises a uniform resource locator.

31. 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 part
on data associated with the first related query ;

wherein the data associated with the first related query comprises an instance score for the
first related query and 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.

32. The computer-readable medium of claim 25, wherein the number of instances the first article
was shown in a search result for the first related query comprises instances shown in a context of the

search query.
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39. The computer-readable medium of claim 25, wherein determining the
first ranking score for the first article when associated with the first related
guery comprises determining a number of times the first article was
selected when presented in search results for the first related query. 40.
The computer-readable medium of claim 39, wherein determining the
number of times the first article was selected when presented in search
results for the first related query comprises determining a number of

33, glekdbyonahsonipe H{é&ﬁm@?c‘f‘éﬂﬁ " PrEseRIRaNR SERLNIRY ﬁﬁtEOJsE'a%ated with

first related query. 41. The computer-readable medium of claim 3

the firstMIRIEIN ASICLONNAG (NEHShARRIING RERER9E - e dUSE arficle é‘s@H&%@@%lth the first

determining a fII’St initial ranking score for the first article when associated

related (\Mgpythe search query; and calculating a mathematical function
comprising the first initial ranking score and the first selection score. 42.
The computer-readable medium of claim 41, wherein calculating the
mathematical function comprising the first initial ranking score and the

34, fitet celgrtien-setrs compnises combIing ibe firgbbnitialisankint score lantsociated
the first selection score, weighted with at least one weighting factor. 43. A

with thecamphteisreadania sattivmmaontaini predrensodeebripridiogadd query and
program code for receiving a search query; program code for determining

with theaffisstelatbguguery related to the search query; program code for
determining a first article associated with the search query and with the
first related query; program code for determining a first ranking score for

the first article based at least in part
35.  The computer-readable medium of claim 34, further comprising determining a first selection

score for the first article when associated 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.

36. The computer-readable medium of claim 34, 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.

37. The computer-readable medium of claim 25, wherein the first article comprises a

representation of the first article.
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on data associated with the first related query, the step of determining a
first ranking score further comprising 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 by combining the first initial ranking
score and the first selection score, weighted with at least one weighting
factor and normalized with at least one normalization factor; and program

38 SROSSALABISURIANG Adifsh P EIREHAN SCURIRE g sk tiglRi WG he first article

associated with the first related query, and wherein determining the first

" comprid@MRFSeRIedar g izt 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 . 44. The
computer-readable medium of claim 25, further comprising: (e).program

39 LBasraPustaiATahlG Bies R dritle e Beiat SRR SR R fgaRRE score for
and ff) program code for determining a second ranking score far the .

the frs G0 it BAclsH RS ISITIGH AR SSCRSRS AU RSiAcgumber oftimes

d query. 45 Ttge com?ute -.reada%lje mc?[oli%lomt efa%laim 44 further

relat : \
the first G RS ERE I TRRIRG This LY TS M 8 SL 4

article based at least in part on the first ranking score and the second
ranking score. 45 46. The computer-readable medium of claim 44, further

40.  Coenpriginicorafaiternetienor{plevididy wheehrdateositiforthhawebechf times the
guery having the first article and the second article ranked according at

first artidgsvdn sedactes thbefirptassnidia gisterehansiisd yabontstankiisg geepecampises
computer-readable medium containing program code, comprising:

determipegyparnesde fob pkdurughsdgdhedir §gsligle when presented in search results for the

first related query.

41.  The computer-readable medium of claim 35, wherein determining the first ranking score for
the first article comprises:

deﬁermining 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.

42.  The computer-readable medium of claim 41, 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.

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

ﬁr%%‘?ﬂﬂ islated %g{yin%%‘gggﬁ}ggm%ter-readable medium of claim 25,

“wherein determining the first related query further comprises determining

BrOERY RIRVIBHal MR cANSCHNEl ity the:Reatch aueRth 46ry:

program code for determining a first article associated with the search query and with the
first related query;

program code for determining a first ranking score for the first article based at least in part
on data associated with the first related query, the step of determining a first ranking score further
comprising 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 by combining the first initial ranking score and the first selection score,
weighted with at least one weighting factor and normalized with at least one normalization factor;
and

program code for determining a first selection score for the first article when associated 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 .

44, The computer-readable medium of claim 25, further comprising:
{e) program code for determining a second article associated with the search query; and
€3] program code for determining a second ranking score for the second article based at least in

part on data associated with the first related query.

45.  The computer-readable medium of claim 44, further comprising computer code for ranking
the first article and the second article based af least in part on the first ranking score and the second

ranking score.
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46.  The computer-readable medium of claim 44, 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.

47. 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;,

“program code for determining a first ranking score for the first article based at least in part
on data associated with the first related query; and

pi‘ogram 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.

48.  The computer-readable medium of claim 25, wherein determining the first related query

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