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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. Marc particularly, the

invention relates to methods and systems for improving a search ranking
using related queries. BACKGROUND OF THE INVENTION Conventional
search engines operating in a networked computer environment such as -
the MEWBIDND\WERTEMBAORAYIBRLD ¥aNE ATEAR GOSN EENfERISING
results in response to entry of BEE&IEELHEEBUESy. In many instances,

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

scoring or ranking system of Hi&tRdE EHEAMNE 10 hventional search

engines_score or rank dqfﬁur@ents of a snearch ere%ilt for %‘E’;ﬁg cular uer

Hon relat
based o tHE CBIBATE BH the™ doetiments, S8l  as on the rumber of imes -

a keyword, of parisylar ward o prase RRRRAIS J0-baeash degrment 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 processBAGRGRSIdELOF FHaGEYBOEUMNENt files. Other

search engines base scoring or ranking .on more than the content of the
documeRenFiaxE FFBTEl SRERNERGTHIABIA G cERkrb e PHIER caytfenanent such as the

entitled "The Anatomy of a Large-Scale Hypertextual Search Engine,” by
A58 Bl 3530 AN SRS N E R QR B SO RATBTS & ™

FAEGrEE of imp oa

d%%%‘?%”ﬁea%%c%vﬁ. AWER.PAAENDASEY 20, A0E.LNK SIS QLG WER: with the

page. Other conveéntional methods involve selling a higher score or rank

in SeRich reswis fanaparicHian Uy tadate nartiesdhal wankdawatlragich engines
users or customers to their websites. In some instances, a user of a

seqreh e ngindonayeantdiamahsesiie for infisguentiyeusede brsbarchtents of the

query. In response to such queries, conventional search engines can

retiearosslissheas on the number of times a keyword or particular word or phrase appears in
each document in the search results. Documents include, for example, web pages of various
formatg, 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 entitled “The Anatomy of a Large-Scale Hypertexiual Search Engine,” by Sergey Brin
and Lawrence Page, assigns a degree of importance to a document, such as a web page, based on
the Hnk structure of the web page. Other conventional methods inveolve selling a higher score or

rank in search resuits 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 gquery. Inresponse 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
search results. A user may browse and visit a website associated with one
oLmareQfithe.seateh tesulisdg svpluatamvhatierdlie WabsIL s RIeYeUarch
to the user's search query. For example, a user may manipulate a mouse
of@Apther input device and "click” on a link to a particular search result to
view a website associated with the search result. In many instances, the

user will browse and visit several websites provided in the search result,

cl ickingIBZHl RS S SE BT FE g RGI TR SRR BIHESEIRTaI R bSIfeP s deaseerch
varioushwebsi es ai;sociat}ged Wi&h ﬂl_‘f se rtchflie ulttstgegor_e locating use uI.th b
OB VKRR FFATION 1) ROFRELthE I8 SBEH BLARPTEmLFEsiRfge with the

n&%ﬁ%ﬁg{vséitns&bmiii%%aam@ﬁmbmgm&fig@%gﬁ%&%e&%ﬁ €: search

or e search query to a second, typically-related query and obtain
arnQYs @ simila welad: srarehsiesuitsvidies IIPUitNgthR$ecand @Y mple, a user
and receiving new search results, the user may 15 manipulate a mouse or
amethesripplte-devieacancicfiek inpnt dcliftle tad paritiCuar Isearch resulidosearch
view a website associated with the search result. As before, the user may
LIRS & Y RigiRUSEVRSFar Wep STibsssaintett vith rasgrreivresineer will
returned for the second query b "'clicki]qg on links associated with the

WEBE AT SHEYTA’ tHE SErdi TSt s PR IRALHY A W ilifiiohs RARE hassociated with

%lé!:tlllpolﬁ tl%%?\?é%z?ls‘vaegﬁgeglg%g g\élstt\]fa%g‘d@ grle sst}?sts %gssg}g‘ ece;' \rv1?t9 f eesslél'c;[rscl%aé%uasebefore
time consuming. tIs desirable to improve the ran Ing a gOI’It m use Yy

E%E%g a0ginesapdke iiisraiame ovidauseswithhetgragarch results.

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 resulis. After inputting the second query and receiving new search resulis, the user may
manipulate 8 mouse or another mput 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 returned for the second query by “clicking” on

Hinks associated with the websites retumed in the search resulis.

Clicking on multiple links to mulitiple 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 resuls,
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SUMMARY Embodiments of the present invention comprise systems and
methods that improve search rankings for a search query by using data
associated with queries related to the search query. One aspect of an
embodiment of the present invention comprises receiving a search 5
query, and determining one or more related queries related to the search
query. Such related queries may be defined and determined in a variety of
ways. Another aspect of an embodith@At6FtKe present invention
comprises determining an article ésuch as a.webs%%%e gssogcl)?tse@awth
(o] Iclé

the seareh YUBRY o QBTG SraAiIRG Scdie met TIprove

rtne ar ased at

leastin part on g:aat?ea%%s&%@tﬁ?}:‘é(ﬂg e relaigd suenn Suchielaied GyeRkcn

ata may include one or more of a variety 10 of data associated with the

related GHELAISP . AeviainGl Blaasitins usingdalateshausntdatagMarch
be applied in such systems and methods. BRIEF DESCRIPTION OF THE

DRAVWINGSHAesaand otherfedttagaispedts;dandhacvaritages.ofthierelated
present invention are better understood when the following Detailed _
Drsoription s delirtdvitd feferained itrthrsiat Ompdny g ¥ eeaii s cmbodiment
wherein: FIG, 1 illustrates a block diagram of a system in accordance with

oRfeH RIS REITE BB BraS L THOBHICH. it SHG S ARROD s ssoctatea with
diagram of a met in_accordance with o j
. tggs arch %Yﬁ 81%0 ?ﬁed-rsr{mm ala 1\1/1\% cora?gr%?gt%gf%]ﬁggdogtﬁg st Pr[%?xet‘ I’% data

mvenfilon; rates a flo lagram of a subroutine of the

MELBad ShoWMIP EiE-Zn@Rd Sl reﬂawevi ales:a IRy IAaEReQk ore of a variety
subroutine of the subroutine shown in FIG. 3. 3 DETAILED
DEIGRIRIIEMN QESREEARIG ENBORIMENES of algorithms using retated query data

may be applied in such systems and methods.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 illustrates 2 block diagram of a system in accordance with one embodiment of the
present invention;

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

FIG. 3 illustrates a fiow 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 FI1G. 3.
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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. Various systems in accordance with the present

invention mMAEFS BEBIARICHIFIBON O RSHBEGEENCI RSB ONNYRNTS

_exemplary system in which exemplary embodiments of the present

inventlf Fragrbpeation TRERsESs SitiAdeitoty Tisay Bpérereyaag parch ranking by
emboiied in, other systems as _well. 10 The system 100 shown in FIG.

QR § 3 e REHENRCY H G941 R e‘?%i‘é\if&%"%&?%ﬁﬁ’%’d‘me%m ofthe
i'ﬂ%ﬁ{%gka}%s@% r}%%{ao{é%z]aﬁﬁ §J18}ﬁ9af£}%r‘;f4%?§wti§§s.' MENEE:d R AL numbers are
empoai t may

ments, other networks, such as an intran e used.

Morepyehdnathodsaceonding Rithei i aseMyHavention M- enRstateilr farts.
single computer. The client devices 102a-n shown each include a

computer-readable medium, such as a random access memory (RAM) .
108, iy theuempsainme AP SIgKeWH Tt o PRSeEts 1avproea SR ronsipeted. FIG. 1
processor 110 executes a set of computer-executable program

R O SRS AT PHTBRIASH LT B PrBeaRRiars TRE)HRatigetbe present

Vet B G Tﬁ%? ang, 218, MAChiNGS: SHGN,PIOCESAATS NG s as

SY Ay Be In CommURICATIon With. media, Tor example complier-feadaple
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

electrdtics ot addrrlayimetidor bindrd&oraneplocicanderiseidfdaviescrver device
capable of providing a processor, such as the processor in communication

Y aﬁ%lﬁ‘&ﬁ‘-’%@‘n’s‘]ﬁvg’?ﬁﬁﬁft‘”&é‘%w, ShAthPCBrhplGEhs duerpte et eictmbrdiments,
Oth I f suitabl dia incl but t limited to, a fl
aﬁﬁsﬁ?gé%(gan(ﬂg I\S}e[lsé'hoas :%J {?%aae%n%%% ae IQS%&.J ore%&%eﬁ?%% malcgorﬁqua& t(ég gycsent

, magnetic emory chip, , an

GROFHGELPEGERSAN Gl APLGAbINE dif- A MAGRRIS 18PE PLRUN Lach 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 processofs 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 bf 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, merﬁory

chip, ROM, RAM, an ASIC, a configured processor, all optical media, all magnetic tape or other
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4 magnetic media, or any other medium from which a computer processor
can read instructions. Also, various other forms of computer-readable
media may transmit or carry instructions to a computer, including a router,
private or public network, or other transmission device or channel, both
wired and wireless. The instructions may comprise code from any
computer-programming 5 language, including, for example, C, C++, C#,
vigiesicBasie, daare, cdired DediaS difipe \Olidht eIV DPRRSIT PRI egd drstructions.
include a number of external or internal devices such as a mouse, a

A0, REORNS ATRE, BB AT OB EEYERT HHEP TR P PHETR disiructions to &

Examples of client devices 102a-n.are personal computers, .di 'tS@I. hammel
CR T BRI T S SrRAPS Es pican sl itice orchamnc,

%%%&Q(F NeS i LRgers, ARl IRRIETS |anioR: COMRUIBES 2Ry RIRRERS0hd Bamming

ased device and similar types of systems and devices. In general, a

iclisntdemiagat2 ann maylehe, ary-fype atpiasassOrhasell plastelmn
connected to a network 106 and that interacts with one or more

application programs. The client devices 102a-n shown include personal
compras dexiseafitRa BIOVISSr AR Pl aRBrR o EiBHdH BELIRYEpes suchasa
ExplorerTM, version 6.0 from, Microsoft Corporation, Netsca .
R G S T e
cgquc:t‘:gs'alf@'r I%}Ma‘ré/ Sr2190 1O FAmARRIG CRMPNE e LBRoHAR: EhG ClieRts, cetiular

evices 102a-n, users 112a-n can communicate over the network 106

with-eachuAthehandwith Qifes sustems and devigeseauiagutertheprocessor-

network 106. As shown in FIG. 1, a server device 104 is also coupled to
HasaetwoskdDSmintheawbodimentéhovites aluseetl 2alregals gendiie may
a search query 114 at a client device 102a-n to transmit to the server 20

HewicaybofnerthesardamstRIAGBIFORESeEH He, tetest 10andypridniptastioyh one
search query into a query field of a web page of a search%g)gine
|

BG4 8P BTF iR RRET e e £ ViREA dea RO A RS H R SRR A e e

Via
netwark 106 1o the server device. 104, 1n fhe.Smbadiment SHOWR6 3 H3RMMicrosoft

Corporation, Netscape Navigator™, version 7.1 from Netscape Communications Corporation,

and Safari™, version 1.0 from Appie Computer.

Through the client devices 102a-n, users 112a-n can communicate over the network 146
with each other and with other systems and devices coupled to the network 106. As shown in
FIG. 1, a server device 104 is also coupled to the network 106. In the embodiment shown, a
user 112a-n can generate a search query 114 at a client device 102a-n to transmit to the server
device 104 via the networi& 106. For example, a user 112a types a textual search query mto a
query field of a web page of a search engine displayed on the client device 162a, which is then
transmitted via the network 106 to the server device 104. In the embodiment shown, a user
112a-n inputs a search query 114 at a client device 102a-n which transmits an associated search

query signal 126 reflecting the search query 114 to the server device 104.
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112a-n inputs a search query 114 at a client device 102a-n which

transmits an associated search query signal 126 reflecting the search

query 114 to the server device 104. 5 The server device 104 shown

includes a server executing a search engine application program such as

the GoogleTM search engine. Similar to the client devices 102a-n, the

server device 104 shown includes a processor 116 coupled to a computer
readabl&memerydig. I8¢ sierrdedictes D rde sitadinseaeih kngopipatisation
system, may be implemented as a network of 5 computer processors.
EREMHPTRSUSh a5dhpenoglelibrardpangine s SFpER nihsiishh e uisen ptary, the server
networked computers, a processor-based. device and similar types of

o Fd BTy B AT PO oA e T T 0 A PR SBAVar Bl oy 118. Server
LI can pe Ay Rlia MmBRT oLl %gagm OTRLEHI ORI 0LSBWGH 85
processors from Intel Corporation of Santa Clara, California and Motorola
CosprationetSeihavmbiies dlingisc1@-Mamnry a4 &seniaiishimseangiiters,
engine application program, also known as a search engine 124. The
sanrchreatinaizddocatesssetevant defdrenaticmieregpensevteasedrdtyices. Client
query 114 from a user 112a-n. The server device 104, or related device,
hasqsressitsudR) 306 s rredr 276esreh 190t Metivore 10867 19icHed Bpfivpeomputer
such as web pages, stored at other eevices, or SF?temécongg%ted to é |
th B PRSERAST Y2 S O APk B E B H i RIRY TR GBI 118 or- AR STRE Fard °™
storage device, Articles include, documents, for example, web pages of

va%{% Osr%%(é?ss,cgﬁuc %glg’HllTIR?I%‘XML, XHTML, Portable Document

Format (PDF) files, and word processor, database, and application
programMdacunertfilesnatidieanitdeqior apliatheminiosmationkobanys a scarch
type whatsoever made available on a network (such as the Internet), a
pevsgnal tbnipasrrdy wiies Cornseitn s stbrgenatieans eFprsep a search query
embodiments described herein are described generally in relation to
dob\mAente, Jser 1 122-2.

The server device 104, or related device, has previousty performed a search of the
network 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 refation 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
10Za-n from which the search query 114 originated.

6
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embodiments may operate on any type of article. The search engine 124
responds to the associated search query signal 126 reflecting the search
query 114 by returning a set of relevant information or search results 132
to client device 102a-n from which the search query 114 originated. 6 The
search engine 124 shown includes a document locator 134, a ranking
processor 136, and a related query processor 138. In the embodiment

shown, 8ACR.COMREISES LOMPHLSIGRAE : sidingtindhermamonidiSpbbasor 136,
document locator 134 identifies a set of documents that are responsive to

theseaiehduery fbdciom 3 usehd tRhotlintte smbodnientghtestothjsie code
5 accomplished by accessing an index of documents, indexed in
aveotdanctwittnpotcrifial Bealedimynicifiesiosd dé e fispri set PR doramian that are

processor 136 ranks or scores the search result 132 including the located

SETBRE BAME B HBETHEAE BRE S LR relR SRR 1S R el sPeR Y (S

114 ang [ or any other criter&a. Trhg related query processor 138. .
th potential search
dETEFTRA %atg?%g%cé?%?} aﬁngagﬁ?esoguﬁﬁ%tﬁﬂ/ sigha %ﬁ%%h 'as arelated

ayery.signahL28.that reflects Ar pthenvsesequasrendsdanadaienande:at

one or more web pages or documents in the located set of the search

ragulisidldde Noledbatonther funcionscanenehpradtepisticsofifadosumentery 114
locator 134, ranking processor 136, and related query processor 138 are

furtkié pdesoribed beliw TBerslerd avicentotsind P dvidasrae cestovathmeasures 2
storage elements, such as a related query data storage element, in the

exupplsisPR T ere ARBR Y sy eigpabRib s ae TRt o STIEHETCAEESPoPs® ©0
storage element, in the example shown a selection data base 122.
RN R TSR JATRRS AT BT St Bor gy 22
_S%\'z%%“ﬁ%@; data sIrAgS SI8MENtMAYRe HEE A LA SRS A IR NS fMRYsor 136,

include any one or combination of methods for storing data, including

Wﬁg@%ﬁdi%ib%@%&%m@%mmgﬁ lisisiRadpeairs. Other similar types
of data

Server device 104 also provides access to other storage elements, such as a related query
data storage element, in the example shown a related guery database 120, and a selection data
storage eiement, 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, has.h‘{ables, 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 -assoc-iatad with relationships between a search query 114 and other search queries. A
relationship between one or more search queries may be based upon a predetermined set of rules.
The search engine 124 determines relationships or otherwise executes a set of instructions to
determine relationships between search queries, and stores relationship-type data in the related

query database 120, Altemnatively, the related query processor 138 determines relationships or
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storage devices can be accessed by the server device 104. The related
query database 120 stores 20 data associated with relationships between

a search query 114 and other search queries. A relationship between one
or more search queries may be based upon a predetermined set of rules.
The search engine 124 determines relationships or otherwise executes a
set of instructions to determine relationships between search queries, and
ogttereiserelationship: tfjjestations théetetatndreinionsldet hbaseniseerch queries, and
Alternatively, the related query processor 138 determines relationships or

spothsaipsehaxbraddsbe silrtAeToiRI Y mine relationships

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

q“eryuds%%%Pcﬁéeen%%g-tﬂ%?!ag wid.be noted thatihe prese i« BYS Aiand Bk en:

comprise systems having different architecture than that which is shown

RFIG L FO RXAMRISis BhsRTR SIS acaanding i edthe syppreseiding to the
invention, the related query database 120 and processor 138 may not be

masnofikerReatehrangihgd @4z mheiai 2y drpycoerson ddifivationt Of seledtibhsearch
data (such as click counts) or other operations offline. Also, in other
wgivodiferteanears| asaglifiptiroresistiandan Spare e BHp Gt sper

the document locator 134 or gther system. The s(i/stem 100 shl%\gln in F g%c.t the
oPSE BT R Bk e Stalry AP T BLB A SXpTRHth & EX SR methods

shown.in FJGS. 2 - 4. 10 In the ime | 1,
e e T B T e
Q{%@p&?hﬁ{&fﬁ and sterpdiRkRrlQ Saky RgAVEIR@xamMules method of the

present invention as shown in FIGs. 2-4. Still referring to FIG. 1, the
related query processor 138 shown determines a relationship between
two séafthegempiesy vy hedimeiinshoandraliialy bitks, Torekarapldaaiespiokintiy
of one search quer)?;to another search query. Fgr 15 example, when

A A S SB RIS OGBS ATY SEROAAE Berres'
1P & second search Queny Sych BRI pmRARIEY AR Ak e
query processor 138 shown determines a relationship between two search queries by recording
and analyzing, for example, the proximity of one search query fo 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 proximity between search queries would be defined as “back-to-
back” or consecutive. Thus, for the query “infinity auto,” relationships to queries “infinit,”
“luxury car,” “quality luxury car,” and “Japanese quality luxury car” may be defined if a user
1122 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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may define a relationship between the first search query and the second
search query. In this example, the relationship or proximity between
search queries would be defined as "back-to- back" or consecutive. Thus,
for the query "infinity auto," relationships to queries "infiniti," 20 "luxury
car,” "quality luxury car," and "Japanese quality luxury car" may be
defined if a user 112a inputs these queries immediately following the

initial YLEYSHRIEP (B TeR1TE AP e LB FE AR P ISFBRARBE n
be defined according to the jnvention and stored by the related guery .. ~ ...
ralgFgB%%gf%eg t%\% ra;]to s[ arcﬁ %wrrﬁpigfla tgau 0, a4 ﬁlﬂ sec m? sgarc (&lﬁ% infiniti

er exa related query database can

sﬁﬁﬁﬁ_é@f&fégg&%? tﬁ‘?%g Jelationshinbapne s 1e: frstiSeRIERAUR Hrst search

Inity auto™ and the second search query "infiniti" should be stronger or
phenvisenneighted heaviandthas.the relationshin: betaesn dhe ditsh seatate ©
qguery and a third search query "luxury car." In this example, a
deternhinatitnmship bewoadtddist weight thecrelatisashi gusetveeiet tefitst
search and second search query heavier than the relationship between
etifinghigdarerramy fhrcessdyenidiisty s BTN S arpeaihspast fes s for

subsequent search queries can be obtained from related queries. Types.

BTGP LR THENRIR D MR B R RSs RV A S e AVRRS S Rl re Shiping ude
%%%%'gf,%;%?&#;és . the proximity in time that t.vtvoqbggaﬂc@&%%w@%a%ms- fhat

er types of weighting of similar, relationship-type data can

ﬂ%f@%@}ﬁ’c}ﬁéh% inveien@ne steredrtitheisiorashRiatelalachRUSHY data can be

database 120. The related query database 120 shown includes a list of
Fefatadgueries fosnapasicu by gueryr-Eoy examplepfoy theissaid.query
“infinity auto,"” four related queries may be stored and associated with the
search query "infinity auto.” These related queries ¢an be "infrniti,” "luxur

car," " GREIHG R AIRP CHaCAR 29 ShavR B ifsity LA ACed - 9Te fppggreuter

Ot]:erel.aé%ge yf%g\esfggt g %gx%grg}%%gezx‘%mgle Eu%r,l Dt%%si'e gtgcy‘églgries may be stored and
mpodiments, thie number of related queries can be greater

associated with the search query “infinity auto.” These related queries can be “infinit,” “luxury

car,” “quality luxury car,” and “Japanese quality lmxury 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 result 132 from a search engine 124, such as from a list of documents located in response
to a search query 114. For example, a user 1122 enters an input at 2 client device 102a-n, such
as manipulating a mouse or another input device to click on one or more URLs associated with
web pages or documents of a search result 132. A user “click” is generated by the user’s
selection of a document located in the search result 132, This “click” on a document is stored in

the clickthrough database 122 as a selection associated with the document’s presence in a search
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or fewer. The clickthrough database 122 shown stores data associated
with users' selection of a search result 132 from a search engine 124,
such as from a list of documents located in response to a search query
114. For example, a user 112a enters an input at a client device 102a-n,
such 20 as manipulating a mouse or another input device to click on one
or r{;)lﬁre URLS associat?d with, web pages or docurkpepts fa s&

arch . )
! d with
rBE1E EII7R (R PEHERPIS GENeIEa By theIReMs” Seiebivgy™ sosoctored ™

dgﬁg%ﬁmég%gg@t@g ﬁﬁggp&gﬁylt 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 9 result returned for a particular search

query. Manmyiothenrspoterdiatet rdonatistdichtsohiadtwith totkebgdimdasshown,

may be stored there as well. User clicks are generally referred to as

" dlie kepruFra did. meanece AP SiTerdht shdWaovahelda ascre b Ayt dase related to

measures and stores the clickthrough data as well as other data related to
el

5 BAR AT IR YBEL S SR IR FHCthE Bddrtti result 132. Clickthrough

data is generally an indicator of quality in a search result. Quality signals

or clickifrpugheatacan Rakwls, Mutishet imjtedion whatbetfauparticallar signals
URL or document is clicked by a particular user; how often a URL,

deectimiehtpahwieb gadecisdelibked By bngedroneteihuse prtanthhoRLoft@ncament is
particular user clicks on specific documents or web pages. Other types of

10ligkediby sippiadylainitar o entre i bldh Satanstah ¥ebuser ifpligsegy one or more
observational type data, can be stored by a clickthrough database 122 or
il ﬁ&taogfaf%aé BV "SRt thiR refstey et %?éeﬁ%b@%%%fed%meéws of

search resukt 132.that ca Qe Stor: %ina clickthrouah d ta{pa el
ol Gan be Stored Inay Jgn. dag Saa?%)ﬁgdt,abe
ot%%§H§€§“§ orage device cé%“%c‘f% & bt is not limrted to. how oftena

papticylay HiRkiAQGHMENGL.QF 18R NAARISSHOWRLIR FeSRANSE 10 a search
query 114; how

Other data related to documents located in a search result 132 that can be stored ina
clickthrough database 122 or other data storage device can include, but is not limited to, how
often a particular URL, docurent, or web page is shown in response 1o a scarch 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 126, 122 are used to improve the search results provided in

response to & 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,
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15 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

Sgenad CAUTIeS gﬁ‘ér?rgfé%&e&a%}@/se%%ﬁ"’ Nen he. ﬂ%r';g Iérﬁ‘ AR gssociated with the

databases 120, 122 are used to improve the 'search restilts provi In

resRONgE:LP AnsRRiGhAURNY A4 EQnare setclkide VAHPMSMEINOHS A data
accordance with the present invention may be carried out. One

exsmpladywitethodiaedardigg Tocthdapregeny inve btienae@mpticesfacQiving any
a search query, 10 determining a related query related to the search

qiiery arfedetrmminpd) ta hedrlrirs Bsabciace diximise oSelateh qpadey imheic having been
determining a ranking score for the article based at least in part on data

aSESE M RRTRRI YR ECPHIA GOSN PR TIRSd (UBF I sharrher rapdtialy fismgie queries
search query in an 1d determined to be related.in way.. )
S A A e A B oo

seareR VRIS RY:HSAL RESVIRUS Y WNRIRST.QRGE Al MMItRIE S eSdynonym,

queries input by a user within a defined time range (e.g., 30 minutes), d
misspeting selatiansipoahbusieieahielatienshifca iahemadicaled association,
relationship, a translation relationship, a synonym, antonym, or acronym
raktionshipporothetdotiraridomveidodigronsina hut ésigrvatedras sociation, to any
and any computer- or algorithm-determined relationship, but the invention
iPHOCHRTITEGteReHE T pirfet Bers Idtio FEHipOTPIST SRAGHTRRIR Af BHtE RIS data
comprise, one or more of a variety of data associated with a related query |
Ay ey G BESTOTrefated Ghery HAHA RENTIE 2 SHBE Bl EEB o cctr

inany way.

a0 AR NNRR AA0F RSN AT S RIH SURLY, (SHEN. 850 8{%@%&%&% of

number of times the articie has been "clicked” when réturned ih searc

reskdisHe FE5RARS B4 A EERENRIN returned in search results in response to a search for
the related query), a second selection score for a second article associated with the related query,
and a total selection score for a plurality of articles associated with the first 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
guery have been shown to users, the number of times search results for the related query have
inciuded the first article, and the number of times search results for the related query shown have

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

query data, and these are merely examples.

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

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

11
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the related query), a second selection score for a second article
associated with the related query, 15 and a total selection score for a
plurality of articles associated 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

sEﬁﬁ‘@‘é’t VY sArkhanrecHbABR G PTiATES sehrERfasuRSFSP PR SEargHSF the article

% have been %hown to éjsers the nu ber ofélmes search results

tHE PTG Y RV B SR A B S &mﬁ%i SN SREHERRERF Bpne scor
tl%?ﬁqg iy aﬁ‘mﬁg %2 f%{n hn%erﬁé%{?%ﬂ glﬁ)(e r%rpc%vg fc!n é’l 9 1d’l tq)eagnri a& least in

article. Any data associated with the r ate y may be inclu

relatesd sedaiacanrd I@@%eﬁ%ﬂ@éﬁ&sﬁé@%ﬁﬁmﬂ@mgamcle is associated with
embodiments, determining an article associated with the search query

niayh dermpriseydeterndinitigibhdtthe larticlecs agsetiatadnyith iboith thech resuilt for
search query and the related 25 query (for example, the article may be

rehgriree hrisenr 8y resal s et rrenssareh ey laria ddetemirisin e a search
uerx@ In such an embodiment or other embodiments, a selection score

foF e Bridfe s Rific A aRstmRtEas it tHe &tatel q{?es&msw BERHHihatcl

and determining the ranking scare. for { e?f'rsﬁ 35%0'6 may comprise
de?er%wlnlng %ﬁe ranking score for eértlc ase EFleas In part on the
selection score. In one embodiment, it is determined that the article is

associategwitinsheikthedassehqueniandivithibe: ficstd ebated siesy dprises
determining an initial search result for the search query, the initial search
relsidtoornp sy the Brtckethaadide terssiniatydvdiea mesewid festatchorethiss for the
related query comprises the article as well. In some embodiments, the
afﬁa@de&ﬁ%ré@é f&%?ﬁé%@ﬁt&%ﬁ%%@/ frstigpiclae SRk B REsFRnIng 2

reso rce r.IN SO mbodlmerats determini gfth?X ranklrég
num :‘cilég S o1 the athic eow {\ epresente Il search resultsror ¢ ﬁelat query.
score h comprises etermining a number o Yirfles

article was selected when presented in search results for the

In some embodiments, a ranking score for an article is determined. This may be
accomplished in any fashion. In one embodiment, a mathematical function or algorithm may be
used. One or more variabies may be used in the function, including those associated with related
gueries and other variables. One example of determining a ranking score for an articie 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
function cqmprises 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 jeast one normalization factor. Again, these are only

examples, and a variety of functions may be used.
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related query. This may be accomplished in any fashion. One example is

by determining a number of clickthroughs for the article when presented

in search results for the related query. In some embodiments, a ranking

score for an article is determined. This may be accomplished in any

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

15 used. One or more variables may be used in the function, including

those agsesiateshwithselatet guerembadiothRrvaradies afes exshgleof in part
determining a ranking score for an article comprises determining an initial
rankéhges coeey farth & artichenich ervassetistedswithdthtide aseivigueé ryitaig scarch
calculating a mathematical function comprising the initial ranking score )
afitThis dersetiond sodreranking ??Fﬁﬁféfﬁ%?iéeéif‘ﬂg?dﬂ@ﬁ imdayeraingfpateq at least in part
variety of functions or algorithms, One s#(‘:ehfgot gun?tion com rs

> S .
PR Fgoa SR PanRIRgLHEP S ¢ clo a1 the second prifcle are then

e sefec I0n score, welg

at, leastane weighting factar, QIbersuen MRcHians COmISHIEANPINING. sarch

the initial ranking score and the selection score, normalized with at least

ope.napNalization fagiotAgain thrsriakaAnite exaniiak]AREeMABE YR at least

functions may be used. 12 In some embodiments, articles are ranked in
retationdahether arlitlesdased akleastdnpaitgonorelatgdhquérpdaided-or
example, in one method a second article associated with the search
query is determined, and a ranking score for th? S d article is

determilict B ERRCSTEAS: W SAH I A AP SEdBRIERd Wi HRa APep diasminet
agery, The, st arile 0t . sasond asicle A 106N 8 430eH BABEA. Bt

least in part on rst ranking score an € second ranking score.

seanch reshil:fri e searchaxenchaving ithe first adiclRiarg 4ha:5669P8e used to
article ranked according at least in part to the first ranking score and the

secaadrankingserenmhay e schetprevide dhinsomepemboeginesftsmaodiments of
second related query related to the search query is determined, and the

firsk rapkingnseotienforitie fiustatadiofatefattivarpzaeddtiessulis-part on

data associated

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 camry 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. 1 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 s provided. This may be

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

13
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10 with the second related query. Data associated with one or more

related queries may be used to score and rank articles and provide search
results. These exemplary aspects of embodiments of the present

invention may be repeated or iterated to improve search results. FIGS. 2 -

4 illustrate an exemplary method 200 in accordance with the present
invention in detail. This exemplary method is provided by way of examgle,
atherd ahesa VATREFAIHATE 'S TICARY Gut it ITIHS LB ARIEP RS e Stores
present jnvention. The method 200 sh in.FIG. 2 can be executed or
ARG HOMRB Ry A BT SR Bt s TR 500 i
described below as carried out by the system 100 shown in FIG. 1 by way
of exanyiek angvasioneelgmemsef, fhesystesdd@omta refenasedd dis case a
explaining the example method of FIGS. 2-4. The method 200 shown
prividesuah dayrovemsntidéd bmrohybnkingrumiskydhickipr ot atanaerting
related queries. 20 Each block shown in FIGs. 2-4 represents one_or more

stups cdrbcoutmRNEERA BT RSt HI06h REFERIT (DoERETRefvith

block 202, the example method 200 begins. Block 202 is. followed by, ..
SIS e T B L) Mok RS TS PRvIASH Ty
gg{g’%ﬁ‘g‘sﬁ%?%%?¥esfa£ W@Mgﬁ}é@gwg ag%%qﬂ?@mea% of documents, such

Ing communication with 13 such a d ase. As described with

referepead hlGidedhesglatadauentaaiahasedl26hsiares 112a.

relationship-type data between a search query 114 and other search
queries. Block 204 is followed by block 206, in which a selection data

databadélon ¥ iestoacEivikinrkdh Tatdiisess Grovidedt TRiLML) pirerch

accomplished by, for example, constructing |5 such a database, Qr
SRS Eor LT BAABH e SR SIS e H b BImRfpertes ¢ each

referengs 19 Lz Ladhe.dipiniouah.dalanes o 28 RIS AR AR Clal Al guery

with Users”cficks or inputs to a search result 132 provided by the search

enging 14 AUch 2R AlSLREACUMAR S SHr 88 WE NRAYESHARYICRR IMhe
response to a search query 114 from a user 112a.
search engine 124 receives the search query signal 126 and processes the search query 114. For
example, if the user 112a types a search query “infinity auto” into the search or query field of a
search page on a browser application program, the client 102a fransmits a search query signal
126 that inciudes the fext “infinity auto™ or some other representation or indication of “infinity

auto.” The search engine 124 receives the signal 126 and detezmines that “infinity auto” 1s the

desired search query 114,

Block 208 is followed by block 216, 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 previousty 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 aiso referred to as

i4



10

15

20

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

a search 10 query signal, is received by the server. In the embodiment

shown, a user 112a generates a search query 114 at a client device

102a. The client device 102 transmits an associated search query signal

126 reflecting the search query 114 to the server device 104 via a network
106. The search engine 124 receives the search query signal 126 and
proeestesyrelsrartfontersedrititqizay 1é%aplamifthiztuser ihiRdetypes pot limited
search query "infinity auto" into the search or query field of a 15 search

pate BRI ETBHORASEFE ARSI S &RV RS 2Tk o Sachaprinite Bagedcls 2
qqgg?}/ﬁail &L 1 .6hth§t inclgrgtes tré texet ;Lnf{')nit agto" or s}?me other dbv the u
re et bl B AR G R TE" STSS TR SE T GRERY i cEsted by the user

recpiveshesional 3¢6,and determings shat s infinityautor.is.the aggflf&qm»

search query 114. Block 208 is followed by block 210, in which article

datgeihthe Eas o RpaossmentARhdatal S He RBHRA At F eSE RS or
In this block 210 in the embodiment shown, the search engine 124

conthureissacseiacckidomelcdanidoguments: isreagearch daisliasedioting a search
shown) or memory 118 that have previously been indexed from the
netywbrk1#06. The search engine 124 receives document data from the
search database or memory 118 in response to the search query signal

126 r_e ﬂ%;’ig)gd qe?%%%@%r%&\%ﬁ Iﬁ@%g}% E‘r?%‘?ﬁelﬂz%ashm% »gc?uci gc‘a?e@rtnine a list of

data is also referred to as 14 the initial search result for the search query.

1lhchReHmaptAaia s an: RelHEgudtisnal lniedrta, Ruriy&isatnts would

resource locator (URL) that provides a link to a document, web page, orto

a deeptieniftdmewdiicld acdooernéni. ofavebpagettaibalretieyedudriist for “infinity
otherwise accessed by the user 112 via the network 106, Note that

doetment deprpsisonietion &2 fedensed (d b acnfosimranthGvihibisghitel the

text of the specification. Alternatively, the document locator 134 obtains or

otHERVRSE TaR S B AREn T afabs T REPOASE R UC RN Grb sraighatery and
126 r(?fle%irq]g a search

results re

Block 210 is foliowed 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 refiects 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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query 114. For example, in block 210 shown, the search engine 124

shown would determine a list of documents responsive to the search

query "infinity auto." This list of documents would 10 comprise the
determined document data. For example, this initial search result list for
"infinity auto” could comprise a list of 15 documents. In the embodiment
shown, this initial determination of document data may be by means of a
GRANERHONASERHEH ERINE IR0 BB tEEeBHYly Blokda 210Swise selected
followed by block 212, in which related query data is determined. In the
lheambiodimpnt shoawnpielafechgtery:lafer itidetprmiined fod eabh search query. A
document in the initial search result for the search query by calculating a
réfeteebejuisigiachd n gesfro nuEher eAERWGRUMIRYR 2 [brexietWpighed Rivg
search result, the search engine 124 generates a related query signal 12

NG [BARACRCHRISE SFIEIRE At SOPERt O LIRS Hﬁ‘ér&?ﬂ‘hﬂéﬁbﬂg’ﬁ&”g can be

example, in the embodiment ghowq}, th((i:: relatq guery. processor. 13
enerated %r e.agtf cumenr{]'or we Paﬁe 32 &pono eriy uf gbo%servauona ﬁata that
r8CEVES the mitial search result. A relate query sigha unction reflects

acéﬁfarﬁefasr@d%wm&hﬁw@m%eci@@aa@@@@i@@gmﬁ@u%ﬁ leashanen. or

query related to the search query. The related query signal function, in
thisgase.a setpf ikstsdctions 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

previoully CREREESF Sitertiies sbletatiare pirttl far SIS rAB Rt JErlparted by
of the initial search result, and upon the number of times.othe [S
h*ér%o%sr% %031 wm‘ﬁ ]fStbCF 1NVenRiion. llilgam }[es In da ﬁ%?csqg {Yl‘}ﬁ’i{r bd: mcﬁu"é%g ifi a related

|ousrly Clicked or otherwise seilecte e partic ocument as

Paitofeearehiesuiiz ik afhenausticrise ated o4l %?a{éfbﬁ&%%

A
document that is selected a greater number of times may have a heavier
weighted value generated than a document selected a fewer number of -
times. Notethdtaithnercsigfials E30danchies’ (e.g.., the total number of clicks on all

documents shown in Tesponse to the related query q'y), denoted NU(q’;)

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 ¢’; and document d were shown together, denoted 5(d,

a selection score for document d for a related query ¢'; in the context of query g, denoted
#(d, 9i. )

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

a number of times related query g’; was shown in the context of query g, denoted S(g;, q)
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5 generated for each document or web page based upon other inputs or
observational data that could be stored in the related query database 120
and/or the clickthrough database 122, or another data storage device.
Any one or more of a variety of related query signal functions may be
implemented by various embodiments of the invention. Examples of
variables that may be included in a related 10 query signal function

includeswitheut linttatinrdone-pte momaiibe: blewingwa tatak selestionquery q
score for a related query q';, (e.g.., the total number of clicks on all
(Gotignrentst sfiouery inmespo fisetartble, retatetiaqesrnghdicdeooted UGS, Jvas

an instance score for related query q'; was shown (e.g., the number of

loptérg leratenouey & LPRETYRBN B TrChiNd<ErE HRMYGRERAndhTDSATGR query, of

times search results for related query % were shown 15 over defineJdd h
HHFE (IS PB4 S STEEHN A B RAT B g penod - e
number of cli Ie< on da nenk r S ; oted #(d, g;) a
%sﬁ ero Stin%es0 re?étgtqu%%g;Jgéfdd%%:%tﬁgegij%%ggessﬁgﬁrﬁ?ogether,

Senated Shndie) 12003 SelecienSeor e RN GHINeNtat fona ralPtapoRERIYf the

g'; in the context of query q, denoted #(d, qi, q) a total selection score for
related.guesydenofeig andimber of clicks on all documents returned for

related query q';) in the context of query q, denoted #(q';, ) a number of
times polaied! gelesyon sopsSs oM the Eoifie xeBbeEgligkderdtengty; made
gﬁ)@lG a number of times related quer%?%and document d were shown in

R SR BTG e IS EOhtERT S YRR GHAR) e gt
\év?e‘?er]ctte ec[re c‘ii c%tiagdv!f%%tki: thg%tti%r}leshlijg gert\\!vvéae% the search query q and related query @',
denoted W,

a normalization factor that reflects, for example, how often a particular related query Q'm
1s asked, denoted and Norm_q'n, and

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

There are a variety of other variables that may be inciuded, and these are only examples.
Moreover, these and other variables may be limited or defined by & designated time period, a
designated number of users, the number of users who refined their query from q to q’; (e.g., the
number who input a related query q’; after inputting a query q), by all those who input the query
q’;, or by other limitations or refinements. Variables, limitations, definitions, or other data

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

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

"infinity," the term ${infiniti) could be set to 1000 or 20 in the related query function, as desired.
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looking for query q, e.g., a user first input query q and then input query q ;
as a search query, or when the user input query g or a query containing
the input query q a defined time period - such 5 as 30 minutes - before or
after inputting related query q';), denoted S(d, g';, q) one or more blending
factors that reflects, for example, trust in relevance and importance of the
related queries, denoted A and k; an initial selection score for document i
(e.g., thExammibesiotietickson doel fertidnn ddegwirdasthis €Gumedisdsssed briefly
returned in search results for the search query), denoted # Initial 10 a
sefde¥ed or calculated weight of relationship between the search query q
and related query g'm, denoted W. a normalization factor that reflects, for
example, how, offen 4 RAISUALIlAIeTglary #I dngsked. denoted and
Norm ¢', and one or more other ranking factors or scores, based on
related queries, the article under 15 consideration, and/or other factors.

There are a variety of other variables that may ke included, nd these are
ofily examples? Mifeavrese! Shyarable ¢ limited or
defined by a designates tnespen Sigtated niumber-of users, the
number of users who refined their query from q to q'; (e.g., the number

wHBHiBULY v &R AL A fdr R LGTaR HY By ahegRadimsnt shown, it
input the query,20 g':, ar by. other limitatjons aor refinements. Variable
i e B R R R

referred to generally as related query data. An example of sucha

limitation# T @stfoliawesi 400 peopl dinditthensaareh it enbodifigitisHaua, it is the
search engine over a defined time period (such as one day), but only 20
paoplarmiyr paver ifskinpulotinfienty't aafebthernimgulicksfimtize Sodfiwarmeat 1" when
given the original query 25 "infinity," the term S(infiniti) could be setto
1Gb®“8rlﬁéeﬁﬁ°fh@%%f@dfﬁi}ﬁﬁ‘fﬁ’ﬁﬁfﬁﬁ, 28 Hesfreeh, nd weighed and normalized as

desired),

“A” 1s a blending factor that reflects trust in relevance and importance of the related

queries (@1 + §'2+...q m);

TRt
1

“# Initialy” is an initial selection score for document (in the embodiment shown, it is
the number of ¢licks on document “v" made when the document is returned in search results for

the search query (not counting clicks on related queries (q°; + @ 's+...¢"m)));

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

q mn;
“# 9’ is the number of clicks on a related query “q’,,"; and

“Norm_q’n" is a normalization factor that refiects how often a particular related query

oY 1

q'm” is asked.
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17 Examples of related query signal functions, designated as (1) - (6), are
discussed briefly below. A first example (1) of a related query function is
as follows: 4 W,xq (1) #Total i Ax#Initial ,r A)x ni 1'Norm q', 5 wherein "M"
is the total number of related queries for examination (in the embodiment
shown, it is the number returned in the initial determined document data

for the search query); "# Total;" is the score calculated for docu "i,"
(in the%ﬁ%ﬂtﬁﬁﬁi‘éﬁ?ﬁ% alfqlé‘tﬁ‘?éluﬁfa@ﬂﬁtﬁ%gr "SFUSRIRIERS o GFe? setection daia

%% ument i’ .2 %ef ¢ Unt'n &%ku%a?r%g E%{{%%%%a}?ms@ wns@mmgmmwsa

u
iR SearEn e lUneTor fels querles ]+ q'2+...g'm), and Weighed and

5&%‘8@1‘5%&%&9 ﬂ?ﬂ&%" cris v blanding @@?P“‘W@U@)ﬂ’eﬁﬁrﬂﬂﬁﬂ%f clicks on

elevance and importance of the related queries (q'i + q72+...9q'~,); "#
Inidiatchigeeniniia! selpetion scaradondarutiveint fb(ndheembbtinenty,
shown, it is the number of clicks on document "i" made when the
deaimerit isuretdraedew sektnhiresn s ior h&m@ﬂé@&fﬁih query (not
counting clicks on related queries (q'i + g'2+...q'm))); "Wm" is the weight of
relationship het

thf} number o s

mallzatlon;u; act Ethat(gfle 2 elatecEquery 20

"q'," is asked.” '
“4q” is the number of clicks on search query “q;”

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

13 1

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

“#(q’ m,d)” 1s the number of clicks on a particular document “d” for related query “Qms s

and

LI

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

shown fo users.

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

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

selection data with a weighting factor “Wy". Itis as follows:

l

(3) l# Totﬂzr =# (q,d) Z LWm X #(q m, '
m=1 . [

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

examples (1} and (2).
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18 A second example (2) of a related query function illustrates the use of
other selection data including the number of times a particular query is
shown to users, "S(q);" the number of times a particular document for a
related query was shown to users, "S(g'm,d); the number of clicks on a
search query, "#q;" the number of clicks on a particular document for a
related query, 5 "#(q'm d) " squared; and a weighting factor "Wm". It is as

follows, (t2?1 To}#?ﬂ.@% &4} %1%& %‘u Bindtidn ﬁ%&&%\!&%‘m?&fe%ffﬁ HEKSBIY of

search query q number of times a search query "g" was
ShRWN I selsh F(Bhe DiniBhs AMRAIOhAlcks MR A RaTick lPEaRBUMENt (g,
"d" for search query "qg;" 10 "#(q'm,d)" is the number of clicks on a

Rerticklas daenmemcidr for relatechguding Totnds “andit' B o]@vs the

number of times a particular document for related query "g'm" was shown

to users._.Other variables are thp same as {‘IF\QPFIth in relation to the first
exampile (1). 15Atmrd mple{3-of aireky uery function illustrates

the usesof vatious typ t'awveighting factor "Wm®. It
i$%s folldish== 1 The variables in the
related quér upc,u ibed in relation to

examples Q).wnﬂ (2);

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

querios (q'1+ @'x+.-0"m).

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

te examples (1) and {2).

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

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

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

examples discussed above.

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

previousty generated by the search engine for a particular document “d” in all related queries,
20
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A fourth example (4) of a related query function illustrates the use of other
types of selection data, such as the number of clicks on a particular
document for a search query, "#(q, d;)" with a weighting factor "Wm" and

a blending factor "k." It is as follows: 1A #(q,d)t E ~W~~x #(q'~,,d)) i (4)

Total; - mi ?+~ #'(q,d)+ X Wmx #(g'm,d)) #, 5 'T'is a blending factor that
reflects trust in relevance and importance of the related queries
(q'Seorz-fa.-6iin ) Wither otbier typaiatb edein dh date uekch g the mu fupre thd tin4) aperticular
the same as described in relation to examples (1) and (2). 10 A fifth

e RUFADRSBY e el te GRERy RACHDA dISE Sdertht ws sedrmhndirec st digfunction

selection data with a we hting factor "Wm" a Iendlng factor "?." It is
aZPSIBIE Y E@’Eﬂ‘%é‘%ﬁ%‘ %}‘ A SRR QST OBARGR. b5 2 ssoip generaied by

Ma S-I;:Q g[l 1 re?% mlrc]e% 15 %ﬁ%@ﬁ@@{&u %‘i’%&?aﬁ@@%é@%@éﬂmﬁm selection

describe ation to ‘examples discussed above. 15 A sixth example of

a jglates aueHnBgtion ilustates thawseal e anliRGRE egMaviRUSIMed query.
generated by the search engine for all queries, "Score (g, d);" and a
rankingfsitore: previously generated by the search engine for a particular
document "d" in all related queries,

1L

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

“Score {q, d)" 1s 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 Tanking score previously generated by the search engine fora
particular document “d” in all related queries (q’y+ q'2+...q ), Or can be a score that represents

how well a document “d” is behieved to match related query “q’\,” 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 algorithras (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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20 "Score (g'm,d);" with various types of selection data such as the

number of times a particular query is shown to users, "S(q);" and a

weighting factor "W.." An embodiment of this function may, in addition to

using selection (such as clickthrough) information, use the score

generated by a search engine on articles for related queries. For

example, the function may use selection 5 information combined with

informatjpn Qr well [ - | t [

s Tolo B T T g shov

XWETE (Q)in i tBRiHIERRE QLHE$13 SBRIGILQGUBRY S0 ¥an &R USEerS signal
"Score (g, d)" is a ranking score previously generated by the search
enggrferfarcad querdese iRdrican ibtia semierthalt I8preseatsitonoiiirautine 212 1s
document "d" is believed to match query "q" based on one or more
fastbréowstich as textual factors; "Score (g'm,d)" is a ranking score

previously generated by the search engine for a particular document "d"

in al relajed queties {5 02 dli)s i SRR ABFAUSIALIBIESRNS i e

how well & document "d" i& befieved fo mat ated query "q"," based on

ORe, RF M. fadors. ko MR OMer Mariables Intheiretated leryfynedieiior 138 can

(6) are the same as described in relation to the examples discussed
akevevdrabipurpeses.ebiisstraien: thesalgatithioh fraeexamplEhelJdsater or variable
embodied in the example embodiment shown in FIGS. 2-4. Other

algbtims thesiddsthidexampietha hovproneCER 6) thaaybioatine@dZrend the current
accordance with the present invention, and algorithms (1)-(6) are provided

to'RiuE RhtE 20 e mBrE S oSN OB Lfh SHIRRE TR TBR SO BEM &S Bpder

none of the variables shown in (1)- (6).
operation.

Block 300 is followed by block 362, in which the number of gueries related to the search
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
to a particular query. This type of data includes any relationship data as described in block 204
or other relationship-type data stored in the related query database 120 or other data storage

device.

By way of example, the number of related queries can be characterized by the variable
“M.” If the related query processor 138 determines that there are four related queries for a
particular query 114, the variable “M" may be set at a value of “4,” and the related queries may
be designated as follows: q’1, q"2, "3, and q's. Thus, for the query “infimty auto,” if

A Y

_relationships to queries “infinitl,” “luxury car,” “quality luxury car,” and “Japanese quality
luxury car” have been previously defined and stored for the query “infinity auto,” the related
query processor 138 obtains the number of related queries from the related query database 120,

22



10

15

20

21 FIG. 3 illustrates an example of a subroutine 212 for carrying out the
method 200 shown in FIG. 2 in accordance with example (1). The
subroutine 212 provides a related query signal 128 for each document
received in an initial search result 132. An example of subroutine 212 is
as follows. 5 The subroutine 212 begins at block 300. At block 300, a

coupter. associgted with the search.engjne 124 is set tq a value such as "
Mt AN G e AT g v A e

apassociaied memory 118 to aninjtialyalusofidc The coyntar %mteﬁequeﬁes fo be

variable "i" counts the number of documents that are processed by t

subigutine R, Anddheenisnl nalve of tkedgflect senhich.dacumeMtRple, a query
the list of documents in the document data is under 10 operation. Block

300y éalommethditdleek B30 2¢lned/bichidhdnwnipérabgRerisabiatedst@dhe

search query is determined. The search engine 124 calls to the related

quesraatdsasE a0 Folot e plh Bt wiahierisdritathin bstaqsatiemtaticular query
For example, the related query processor 138 retrieves data from

que
thgé“%filgtrg GUAN UaPAYE PO TSI J18Y Bhiltithe number of queries

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

data as gRseribed BikloskR Mo BN FeRANRRIR:MRe RatRHOIEd Bmined. 1n

the related query database 120 or other data storage device. By way of
exaripia dthie sumebedot telate doquietie sinansbe-ahdrantetizechfy thery 114. Among
variable "M." If the related query processor 138 determines that there are

folie felassaueri s fotha B] parewi af dnsament i thdivapfalorutintmepdoeive to the
set at a value of "4," and the related queries may be designated as
folfB%98: YR q'2, o3, and q'4. Thus, for the query "infinity auto,” if

relationships to queries "infiniti," "luxury car," "quality luxury car," and

"Japanesg AliY: 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 184 would set “N” to 2 value of “15.”

Note that in alternative ernbodiments, any total number of documenis 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 cach
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 2 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
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luxury car" have been previously defined and stored for the query "infinity

auto," the related query processor 138 obtains the number of related

gueries from the related query database 120, 22 in this instance "4."

Moreover, ¢'i = "infiniti," q'z = "luxury car,” q'3 = "quality luxury car,” and

g'4 = "Japanese quality luxury car." In other embodiments, the set of M

related queries to be analyzed may be a subset of the total number of

retiigh PP retre agensiree! Yohaladepimentpseryiatehyibodsterines tHor example,
haye 100 related queries, but only the top 20 related queries (as5

dZPS i‘ﬁe‘é{cﬂ%\%&é’m?ﬁ@“tb}?é ARSTSR BB WRighEErr S aemnenty Benqlids ona

th rticular query and the related query, .or ny qther means) may
e e B TG 5 BIOER SO R . o i ca e
dogumeRisisrlelenningdnin Rlock 2l Y iena
docu?nbznt ds;'[tgeeagssﬁg%:{%%gg Wi:%h the Iseg%%%ﬁég%lﬁﬁﬁggé&% eéi data signal

deftesminedwvas dhesteialnurabeinef doswments in the list of documents
responsive to the 10 search query. This number of documents is
characterized by (and is set as) the variable "N." For example, as
mentionB ehietraes an eAmaint sebrarescierhaweiy FidtinityThurbeotig 306

have documents, and the server 104 would set "N" to a value of"15."
NS B B S VB S 3 RTBEH B HELTRS R ) e

bte that In alternAatve embodi S, ahy
SeRizRQuery 15 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 relatethijyerseprocssgontte8ie hithbegiotetthiatitFomumberiof00, a counter
documents for each search result for a particular search query can
dépeRBEpBHTME rettioiemp iR witialiBrevsotisNelateied in Kaeckeraisda variable
query database 120 gs well as clickﬁhrough data stored in the clickthrough
20’ At ABANE12S P 8 BHLY AP BEE BF data ' UofaUNIF StrarERltal” counts the

SIpAQs gﬂé’fﬁ?&%‘ queries that have been processed by the subroutine 306.

Block 400 is followed by block 462, in which a normalization factor is determined. The
nommalization factor is a reflection of how often a particular related query is asked or otherwise
nput 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 ail of the clickthrough data to define a normalization factor for each
related query. Note that normalization factors are parameters that can be set either manuatly or
1 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'z, ... @', can be defined as

Norm_g’), Norm_q’s, ... Norm_g’n, respectively, as shown in the related query signal function
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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 clicks on documents associated with all documents
Assodiatecwith retateduguariesiidaan éxgmiplexathais dlated gueryidiocessor” the
138 determines a sum which reflects some or all user clicks on a
dtadraeny whesssxetlih et it faspansealz pivoriadendhus far thierelatediorm_q's,
Iguerieg,. The sum can then be applied by the search engine 124 or .
eratefamt?é}?ﬁfﬁf@b@ﬁ%&ﬁﬂ&%@%%%@%ﬂalﬁweﬁ}%?aﬁa%%ﬁ&mﬁ oriEHEEFan
0of computer-executahle instructions. FIG. 4 illustrates an example, of
SRR e R e e SR AR T s g hen
weighiaddslated ayenplick daadananariculat degmentomer all related
queries. This embodiment of subroutine 306 begins at block 400. At block
400, a counter 10 associated with the search engine 124 is initialized to
the valllecofitl 15 Fgloerampiech 48k abidhic]t dmymbenofpldSaanibauinitisdlgiicks,
set to the value of "I." The counter or variable "j" counts the number of

Felateiige e s atiral A puem i RS (R sUbk Stire spb s dretated

400 is.followed by block .in which a normalization factqr is
R R R

RRHEMIRE S aeh QUG IS APKER QFQUNRNYIES A5 INHLRY HSRISd qud processor

the embodiment shown, the search engine 124 determines a

sy malization factosthatdescibesbouafien a pastictlar fueshis @skedrage

by users. For example, the related query processor 138 retrieves
chidkthrongindatatisdimding tlicktivktugipddtabaseERR2d Phehrelatddr glmngs 2
processor 138 then applies a predetermined equation or set of

edrRpeRiERden thbfiocument was displayed to users in responss to the query (i.e., realization

when

of clickthrough as a percentage based on the number of displays to the user). The related query
processor 138 applies a predetenmined 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 guery “infinity auto,” it was determined that as described above that
related query g’y is “infiniti.” In block 404, the search engine determines the number of chicks
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 “infinit.”

Block 404 is followed by block 406, in which a weight of a relatibnship between the
search guery and a reiated query is determined. The search engine 124 determines the weight of
& relationship between a present query and a related query. For example, the related query
processor 138 accesses the related query database 120 or other cﬂat‘a~ storage device to retrieve
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instructions to some or all of the clickthrough data to define a
normalization factor for each 20 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

"’\/kt'a':cién qrrgégz%}is?nn faCt%{etfeor{n?a%ré r\?&!gg%dogé'&&’cg&#u I%l-e'}iécq;t bié: %@tﬁr%tions the
défined ak orm_ EE P orm_q?2, “Norm q', respectively, as sﬁown in ’
tt@a{@d QIGLs Siopal dunchons 44 @%H?o@a%‘l%@%}ﬁ&?b%%el@%@s@a& query and
applied to the prior example for the query "infinity auto,” the related query
reqessendg8 can define a normalization factor, Norm_q' i, Norm_q'z,
Norm_q'3, Norm_q'4, respectively, for each previously identified related
queries "infiniti ," "luxury car," "quality luxury car," and "Jg%anese qualit

b . ity
luxury CEIeiFHEge HeFhRATs b PFAEHSTS BSTER tHh P Hera St 5 eran the related

relate ery sjgnal fupction shown above jn subroutine 212. Block 402 is
RO AA Iy HIOEK T4 RAURIEH B Aoy 1 Sale e e Rl e o

isdetgrmined for the current gaqmea&caaimsggﬁm%qm@%'ﬁ:)aa‘%%latsomhip

related query (related "query "|"). The search engine 124 determines the
nyuRRker ekclickrforigocunment IndivhesHeRIUMeniiiiisHRiNRd t:Bealeh the
results for query "j." For example, the related query processor 10 138
actaetses chektheotghidatesionatiabiith quetig Kimayghr fatafasexd2@ior

other data storage devices. In some embodiments, this clickthrough data )
isloieigivesigbsanie massie MRl el dunsend Bt TOF O HEaRieiery heavier
was displayed to users in restponse to, the quer ﬁ%e” realization of ) b
R TR H R E AT B 4B BRI BTRSayeTes fhas conbe
uggtgm ;:I' gornql%lig% cﬂ%(i%% sprocessor 1?_,8 applies a predetermined equation

or set of computer-executable instructions to 15 some or all of the
clickthrough data to determine the number of clicks for a particular
documentthfosmsboalated fyaeny the weight of a relationship between a present guery and &

related query is represented by Wy, Wa, ... 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 “inﬁﬁity 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, W, Wi Wy,
respectively. Thus, when j = “1,” the search engine determines the weight of the relationship,
Wi, 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 tuxury car;” and when j = *4,” the search engine determines

W, between “infinity auto” and “Japanese quality luxury car.”
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For example, for the query "infinity auto,"” it was determined that as

described above that related query q' i 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 20
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
relatidnshizbetirectxihelscastivitngard andlatrekipd gueryiedetermined.

The search engine 124 determines the weight of a relationship between a _
bsFeeeing spaehy ety anfolinid GUREISH, e MBRAR BiciTise el areadieguerynput “back-to-
processor 138 accesses the related query database 120 or other data

fdra g HRRTUET Y StV B5 Yl SHEHEHI chitd: G e ighenearinineis b

i t of -executable.instructions, th d
cga‘rﬂé‘%cé“e ah ggeget%‘%netfggr&ﬁls%%%g {%%%%‘ée%%é%ﬁﬁ 460V Wi SLPIARE raaed quer

{ of a relations Ip’between a pre
fAusy.ang a related query. 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 refdecl Hidcriétioref exhleqhdOhi rdiafed Yeiieg tittsd agery 20atralpiermined.
indicate that the relationship between a first query "infinity auto" and a

Bucsaw e it oHBt g He sl Shger SHANTRE OFEIR S ASHIE frotiuRg factors.
I1;he first query apg third guery "luxur .1car."hln this ?xatmglteba th ber of
CPI exam% rela e§ llrf_:nl'}é & C850T hlZES? .HOI'H‘H:]. 1Za11 actor Eflllrusl'{l er o

etermmation can 0 weight the relationship ?Je(iween the

ARL36copsAYENEREAWE 1,1 Q thaRLaG-relatienshiRbetueen e first ANt o

third query so that improved search results can be o6btained from related

steefiesudy the erabedimentshavwnitbeweight-abadelrtionship between a
present query and a related query is represented by W1, W2, ... W, in the

related query signal function of subroutine 212. Thus, as applied to the

prior eXSHARIESEY TP ERISHAMPRY BRAgethE feiktedtudyrelated query processor

138 processes a respective normalization factor (Norm_g’;) for a first related query “infinifi,” a
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 related query “infiniti.” Other values for
weighting the related query data for the other related queries “luxury car,” “quality huxury car,”
and “Japanese quality luxury car” can be similarly processed with each related queries’

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

In the embodiment shown, the weight (W} of the relationship between “infinity auto”
and “infimiti” 1s 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’1) to determine 2

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

Block 408 is followed by decision block 414, 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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15 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 W1, W2, W3, W4, respectively. Thus, when j ="1," the search engine
deigrninesthawaightsf.te relatianship « 20Mub HetwesBiciyitagitoVariable
and "infiniti;" when j = "2," the search engine determines W2 between
"Ity et bd s lax oy g "andoeding<0'8¢' thelseafchlandimertde(dfmihesthe
W3 between "infinity auto” and "quality luxury car;" and when j = "4," the
sewmhlermyiereddetenaihdd alVae e sHenafifrEe Bato Parsassghpemeie YES”
quality luxury car." 26 In this and other examples, weighting of the ,

r EHOHSHRD CEFF IR ot b hIBRIMAH) BRAT/EE IS SBATRIT ctfersjifg 2ssigned a
renlla;[ggu%l%rie% e number of times two queries are input "back-to- back,"

of the prokli%'ity in time that two queries are input. Other weighting factors
can be defined in a predetermined set of rules as described above with
respectimibe: ralated guesyibedatabaise 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

predetetriiABE Factb eI PR sek fiblenthl i e or trd g prist Bryopega grocessed or a
utilizes the normalization factar, the. ber of. clicks for a. particular

o S e R G R S
present query and a related query to determine weighted related query

data. Asappliedity theyatioisexampledotthe queralinfinttycaulo fufiBer of related
related query processor 138 processes a respective normalization factor
(Nwoeresdhi) Seveabiespretatend qbergxiinfilgitite gomienberafablicks fotially set ata value

particular document for the related queTr{ "infiniti" (#q' ]), and a weight of
of “1" is incremented to a next value of *“2." The subroutine 308 then retums to block 404 to

process in relation to the next refated query (q’2). Subsequent related queries are processed by
blocks 404-408, and the counter at block 414 is incremented, and the process 404-408 repeated,
unti! all of the related queries are processed. Thus, in the example provided previousiy for the
search query “infinity auto,” blocks 404-408 would process the remaining related queries

"o«

“tuxury car,” “quality luxury car,” and “Japanese quality luxury car.”

When all of the documents have bsen 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 biock 308, in which a blending factor
is determined. The search engine 124 determines a blending factor that reflects the reliability or
perceived trust in the quality of related queries for a particular query, For example, the related
query processor 138 utilizes a predetermined equation or set of computer-executable instructions

to determine the blending factor that accounts for the reliability or perceived trust in the quality
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relationship between the query "infinity auto” and "infiniti" (WI) to

determine a value for 15 weighting the related query data for the particular
related 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 blocks

4Q2 o4 1kdt he:sralpad menthsieuvy thsweighitdy V) iof chetkefatipnbliipuseful if a
between "infinity auto” 20 and "infiniti" is multiplied by the number of
clickiss(#iyclkydmaorsméntd @ pertitibretatedkineuirg Sihfmitie' naitedmanie be
result is divided by the normalization factor (Norm_(g'i) to determine a

varietle srodisnvitg merirsiintd thelsres HigdhWing if5fon o dgred dopitect or
Block 408 is_followed by, decision block 410, in which a decision is made

R BITOHE TR S8 B AR e LEQTERU s I most

been 5930%,%859115&%&%&%@ Qing 124..af ; g%ﬁm@tﬁ%&sra% of computer-

variable " Initially sét at a value of "I" in bloc he variable "M,"

which At heansehioakalternaaording quthe Runher okralaiehaugiiesg factors

(M =4 in the example under discussion). If all the related queries have
beenparocassah;itherbthet tiks mbratighi sfolowadotoanld Cie a2 ftmsbendata. In
embodiments, this variable "M" may be assigned a 5 maximum, e.g.

1000 cmbbidiokng 1z birednbfetitine BoGehdSmPuRbWavet v geelisiorrblbekrrignal
410, not all of the related queries have been processed or a set maximum

hal'Bseh rRSERBT S HeActAERIEFBranch is followed to block 414. In block
414, a counter is incremented to the next value to track the number of

related 10, guariesdRathavebepn posessed, FonexampleHhRIERURIRMrocessor

variable "J" initially set at a value of"l" is incremented to a next value of "2"

Thesuhteuiiae30&thentietims de blaad 404#s “infinitl,” “luxury car,” “quality luxury
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 te “infinity auto.”

Block 308 is followed by block 310, in which a subject query click weight 1s determined.
The search engine 124 determines 2 subject query click weight using the number of actual clicks
on the particular document of interest (document *“1””) in a search result 132 for the search query
114. For example, the related query processor 138 retrieves clickthrough data from the
chckthrough 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 decument 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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process in relation to the next related query (q'2). Subsequent related
queries are processed by blocks 404-408, and the counter at block 414 is
incremented, and the process 404-408 repeated, until all of the related
gueries are processed. Thus, in the example provided previously for the

15 search query "infinity auto,” blocks 404-408 would process the

remaining related queries "luxury car,” "quality luxury car," and "Japanese
uepraitgatolxanyre a1 Whed widofetiand o submshesragich ewnghrobebssabyfement
"YES" branch is followed from decision block 410, and the subrouting 308
shrits HELHEEk e R e iR hivie 488> B pTRltiARPaezie RRIBWHEE By

block 308, in which a blending factor 20 is determined, The search engine
124 determiogs, b 'g&mé%;%tc{@é@@mmﬁv "RHABILY 1Fa REEGEHY B cessor
trust in the quality of related queries for a particular query. For example,
1hedeelated s quenspreeesslad utilaesapretdetetmined cenatipmer sat

of computer-executable instructions to determine the blending factor that
regeeunts ot #Heitelidility ofl pedopivedituasfinciive guatitin 28rofithe212. The
related queries for a particular query. The blending factor can be

sybiase arery lise i Eha c b feR e FEIA oG GRS 1 S TRSth A R iR &dilfce
known or otherwise percgived not tg be reliable or ofherwise trustworthy, .,
P S B RO Lo o A e ot by TP ed o
dflsenseiie el yalle ot daRasagtipiad with the related

queries. In most 5 Instances, the blending factor is applied to a related
query signal function or to a set of computer- executable instructions
processed byothdutiatedyteck ptecessbic 38:1Nstquhatden ding daotomm! is
are parameters that can be set either manually or in some automated
daishiorefromharughrazine bifedeitiborinieni BicIbie iRy faStEr mereaear
the amount of trust in user clicks on the original queryi%qé; over clicks on

JeraRA AT AL Lifpiled RS RGN BIETOF IR AR ifidifmoer of

. %g‘}oor’s stur(]: gse L éengnr%g% %ﬁgt%gsq%%{ies; the number of documents for the related queries;

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

particular docurnent iz 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 *1.”
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138 determines a blending factor for the related queries "infinit,” "luxury

car," "quality luxury 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.” 15 Block 308 is -
followed by block 310, in which a subject query click weight is determined.
The se&iepkengindolioncddredasinies Blatinlbbiiaadishaidecivanisrrdnyiber L
number of actual clicks on the particular %o ment of interest (document

"BYGHTEUS SREFF RIS FBYARE R R EIT e PTA CH BlEBtatnb RETIRE ™S Te coumter
related ﬂlé'er’y&%;tﬁ) essor. 138 retrieves Glickihyaugh, data oMt oich has been set

cﬁfzﬁ%ﬁ?ougﬁ Athbase or other data storage device. The related query
PIPSESRANA3%:AQ I aESReRR A Pastianatqs sl phibaelickioughitaiay. Ifall the
with a predetermined equation or set of computer-executable instructions
tasleipsminevhraubiast gueneclickoasightivhichlis & funictipal Hf theizble “N” and
clickthrough data associated with a particular document for.the subject
steréipiényndh inidbrinbtahbes, dickihrbeghtaasmhod angiiy e Hocue pmbder of
"N" located in a search result 132 for the 29 user's search query 114 i

&

S .
uderrsie farATIHES S BEBECEHUERT) ABIReight R BRECIBHIBAR number thatis
shown, thjs click number is then weighted far example, applying a
AR S s A -

e € prior example for the query "infinity auto,"

'~ the related query processor 138 determines a subject query click weight

10

13

20

for partiguiascgsarcheuaryutinfinity aid0," as 5 represented by "# Initial ;" in
the related query signal function above in subroutine 212, The subject
query click weight can be expressed a total number of user clicks on a

particul&f beSevFEECisifrRE Ay oS AT PA AR R GRS AR BEfy s&ed and the

"A" can then be applied to "# . Initjal;" to abtain,the subject.query.cli
WETYREFSF 22 HBREme KT -" IR R %“Eé( b5 gﬁo@%&%ﬁ é%cﬁ@cl‘%a%%ﬁéﬁog edto
retl)iagggﬁgery signal for a document is

In block 318, 2 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 uniil 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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1.0 determined, The search engine 124 determines a related query signal

128 for a particular document in a search result 132. For example, the

related query processor 138 uses a humber of factors such as the

number of related queries; the number of documents for the related

queries; the sum of weighted related query click data for a document over

all related queries, the blending factor, if needed, and the subject query

click weaighisrier determinks o retatedtiquery sidslahiddfana@k2IpHartidutarte related

document in a search result. In the embodiment shown, this related query

sigmal sszodl éulatekl dosimepthis pratidadatciin imaking previeds Moekanple, in the

discussed, As applied to the prior example for the query "infinity auto,”

ETHOIRERT QBN R SS-L ST I GE & 410D CRBRFSha PRy o
particylar, nt in a.search.result 132. As re ted # Tot

inlg?le regla’fe queiartf%s JRal %%unctlgﬁeaastegfl v?l%?su rou Ocu %15

aﬁ%ﬁé&hﬁ%ﬁ HAUS ISR SRRNAG U1 %?@@éﬁqmggu@mm{ amﬁgmmpef search
document "I" after counting clicks on related queries is determined by the

related QUSHRIOEESSEY ska38h flusds qaliRakau RYPETOIBEREGIIRS » ranking or

mathematical functions as indicated by the algorithm described above to

catorilag uthe S oF otaly! fonplootamenttile BeBiooks312 iscfollomiedthyrelated query

decision block 314, in which a decision is made whether all documents

forgedhiad a@écﬁé%hwa%pﬁbféwpﬁ*&dé?é@dqweww &iftyiher ppample, a weighted

compares the counter or varjiable "i |n|t|aI%/tPo at g value of "l r}gbltﬁ%wh stilizes a

36@1%8&%6%&%?@ RN %vm&ﬁlﬁaé%ﬂ&élﬁlg e PtESRERe TG
number of docu”Lef}t§sh & PioseR ﬁ% L e searchauaryJhal slageém search

docume t een processe e counter or variable "i" will

equaltheyvay @E{%fé'\ﬁ@éﬁe;ﬂ@dl%geﬁ }b&@aﬁﬁehﬁ followead o RInGke 336 ofnother

alternative embodiments, a maximum number of documents for analysis
maxtbe sehdiadexamplés Nismayde setitaidnmaediagm Mémbenthatisre

less than the number of documents determined in block 304.
subseguent 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 to a search query 114, Using the related query signal 128 from block 214, such as 2
weighted value, the ranking processor 136 affects the ranking or scoring of one or more
documents located in a search resuit 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
rank or otherwise score documents of a search result 132. In some instances, the ranking
processor 136 can further decide whether to utilize a particular related query signal 128 and/or

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

Block 216 is followed by block 218, in which the method 200 ends.
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In block 316, the subroutine 212 ends. 10 If however in decision block

314, not all of the documents have been processed and the counter or
variable "i" is not equal to the variable "N," then the "NO" branch is

followed to block 318. In block 318, a counter is incremented to track the
number of documents that have been processed. For example, the

counter or variahle "i" initiaél%1 set at a value o{};'lé éncre eghezd{j 15 f0.a ve
next valt 8T AL RL 88 BYGTRE PEItHEN feturhe 1o block 306 to
C%Qé%‘é?ag%%siﬁ%gnmﬁops AAUMENL SURSEAHERLAQCHDE S Alferes o dara in

processe cks 306-314, and the counter or variable "i" at block 318
issubseauenthainarametediuatilialliobthie desumentsoateproesaethe devices is
and the value of the counter or variable "i* equals "N.." Thus, in the
examplepremdede pseviedisy for Limfinity udtect aflatds! dooymgmis ofchenined, the
search result for the search query "infinity 20 auto"” would be processed
bsidpcks BEGES 14nswiisd GIhsfrankrRioRseGIRG e chEras précesesdhefanking or
"YES" branch is followed from decision block 314, and the subroutine 212
effaEaiBIn s 6258% Réferring again to FIG. 2, subroutine 212 is followed

by block 214, in which the related query signal for each document is
provided|;ipthe. raking LIPS Sk AN IARAIR, tRes-aplariyaRAld not be
shown, the calculated variable "# Total ;" for each document "I - N" would
beoineludediinitNonelated supepsignalseithe, telatetbyusrxsighidic-128ifor the
each document is 5 transmitted to the ranking processor 136 for _
deétermsimingsubsetschirsrkifed b thscoted biseapsinsusoitsriporsbiorisations that
to other search queries. The ranking processor 136 includes a ranking or
SEBMERONRISARS IS AP Ea HButer-executable instructions that

incorporates the related query signal 128 and/or other output from the

related query processor 138. For example, a weighted
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value generated from subroutine 212 is transmitted to the ranking
processor 136, which utilizes a 10 related query signal 128 such as a
weighted value to rank or otherwise score subsequent search results.
Other signals 130 generated for each document by the search engine 124
or another system or method can also be transmitted to the ranking
ChrdddSsor 136 to rank or score subsequent search results. Block 214 is
followed by block 216, in which search results are provided. The ranking
15 processor 136 generates a ranking or scoring of each document
Thabwhdehifs §180%5¢h result 132 in response to a search query 114. Using
the related query signal 128 from block 214, such as a weighted value,
Lthe r%ﬁﬂaﬁ%’é‘%’&ﬂ“ﬁ% affects the ranking or scoring of one or more

docur%(;nts located in a seﬁrch result 132. Note that the ranking processor
136 é uséeS‘fﬁ‘ngs?ggﬁgﬁ% Heh'as those shown in FIG. 1 as 130 in

conjunction with the related query signal 128 tg 20 rank or otherwise score .
docu onts SY 2 BU A0 A S FELRUUE, B faRng oo s
racessor 136 can. further decide whether to utilize a particular related .., .
By S el i A e R £ g

adafing oL A seAsh e LT Black et s allowad Y Rlagk R4 cRionshi.

e me 00 en 32 In other e Imen € Invention,

a EHBSIRG 200:53RE, WHiZRGHoA ISR HYE  MAARRL IO SIREIVACR D% ym

or updated related query signal whenever new or changes to data in the
relgiRiggiguery database 120 and/or clickthrough database 122 or other
data storage devices is received or otherwise obtained. When a new or

updateq related aughy signakisideianings rnRiapateandien be

transmitted to the ranking processor 136 to change or to update the

ranking or gearesiialaSeRIGRMasUItdee (Ve the adpyetdesCrplion: in part
contains many specifics, these specifics should not be

on data associated with the first related query.

2. The method of claim. I wherein the data associated with the first related guery

comprises a total selection score for the first related query.

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

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

4. The method of claim | wherein the data associated with the first related query

comprises an instance score for the first related query.

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

instances the first article was shown in a search result for the first related query,
34



construed as limitations on the scope of the invention, but merely as
exemplifications of the disclosed embodiments. Those skilled in the art
will envision many other possible variations that 10 are within the scope
of the invention. 33 CLAIMS That which is claimed.: 1. 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

6. definedl imalange. f e Aases @0 8 '3sRRlnA GIRHARS R elated query

numerical relationship, a mathematical relationship, a translation

cJRIHQBSNIA BN T ARIORMTLRIACTONYM  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. 2. The method of claim 1

7 whereig: thRitlatedssanintedwdtbithe firsl selried e B r cam prs e Pt @mprises
selection score for the first related query. 3. The method of claim 2

sclebesaimihé: totat seleationsseerdcompupesiatetalinunheexobigRrsethat query.
selected a result returned for a search for the first related query. 4. The
method of claim | wherein the data associated with the first related query
comprises an instance score for the first related query. 5. The method of
8 claimMnwndigrévptherisiatance score comprises a number of
(a) recetving 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 [east in part on data
associated with the first related guery,
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 guery.

9. 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;
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instances the first article was shown in a search result for the first related
query. 34 6. The method of claim | wherein the data associated with the
first related query comprises a selection score for the first article. 7. The
method of claim 5 wherein the selection score for the first article
comprises selections made in search results for the first related query in a

con te‘%{l 8.]( Cm ?h?g%%@gs%g Q(teg \Qtﬁnﬁ'kt@ E(I-’:Selc X(%%Bé Eril é}%{é}aeggqt%ﬁ? !SVBISn gnain tance score

search query; etermining a first re e searc

foJUREY 7ik&) 1@%%3@9, aaﬂﬁsh?erqﬁg%aﬂéé%%@I@%Wimeﬂfrﬁeperﬁ%g "b%@@a&qnprises

(d) determining a first'ranking score for the first article based at least in

sHAEAR AR ASIeRiRteduith e E‘f?&tﬁ%‘ﬁ%@&‘_&&é‘?&%n"éﬂ&%ﬁ%&t@ﬁﬁ@é@amh query.

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

1 GueryriRe ameoiext ofthes sarieh GheRindoAdNBINOELCOMPRSINGH@) was shown in
receiving a search query; (b) determining a first related query related to

a tharshakshio derthe(Gradeterminiogeay fissipriicle associatedowthithe seateh of the
query; (d) determining a first ranking score for the first article based at
sdmabtgmepart on data associated with the first related query; 35

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

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

query.

12 The method of claim 1, wherein determining the first article associated with the
search query comprises determining the first article associated with the search query and

with the first related query.

13, The method of claim 12 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.

14.  The method of claim 12, wherein determining the first article associated with the
search query and with the first related query comprises:
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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. 10. The method of claim 6
wherein the number of instances the first article was shown in a search
result, for the.first relat uery comprises.instances shown,in a contex
the. SSRGS SRS R R S S0 el

co%ﬁ&?gﬂgfﬁgq é}{&éimeth first related query comprises a second selection

score for a second article associated with the first related query. 12. The

methgd, o ST NEGRR ASIRTPRGI e BSKATEIR ASSASRIRAVIN NG e

search query comprises determining the first article associated with the
search query and with the first related query. 13. The method of claim 12
further comprising determining a first selection score for the first article

13vhenassaciatrdovithine firsheebated S aesy s WoRISIRdeiaupiningdhen of the
first ranking score for the first article based at least in part on data

figssaaated 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. 14. The method of claim 12, wherein determining the first
article associated with the search query and with the first related query
1&€ompfisesieBtodettrmining anliritial searchreesulitiarn tielseirchagquseycdherises a
initial search result comprising the first article; and determining that a
uiséerohaesuefocthe first related query comprises the first article.

17.  The method of claim 1, wherein determining the first ranking score for the first
articie 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.

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

for the first related query.

19.  The method of claim 13, wherein determining the first ranking score for the first
article comprises:
determining a first initial ranking score for the first article when associated with the

search query; and
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15. The method of claim 1, wherein the first article comprises a
representation of the first article. 16. The method of claim 15, wherein the
representation of the first article comprises a uniform resource locator.
17. The method of claim 11, 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
preseoi e e R e S B R SN L e acgre and e

ﬁg@gmeyoxv&%;gin determining the number of times the first article was
selected when presented in search results for the first related query
comprises determining a number of clickthroughs for the first article when
presented in search results for the first related query. 19. The method of

2@laimag, whergindatermiging e first; 5@&%9@ &%%iftgn]igﬁcgl’%;%'iﬂﬁlecompri sing

comprises: determining a first initial ranking score for the first article when

tRsEegiatachwithithe wygnqu@{e/:fﬁ&dsé%&ﬁiﬁ%@&%gc@ﬂﬁ@%ming the first

function comprising the first initial ranking score and the first selectior_1
ins6areaingd heorethadiaf dlaimsdideivneseinccaleydating dhe matbamalicakeighting

function comprising the first initial ranking score and the first selection
fagemre comprises combining the first initial ranking score and the first
selecti_or_1 score, weighted with at least one weighting factor. 21. A method
comprising:
21. A method comprising:

{a) receiving a search query;

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

(¢) determining a first article associated with the search query, wherein determining
the ﬁrét 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

(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 article 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
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(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

005%#;{9%% 859 %JIOV ftg HEst aricle. (3@%1 2 aﬁd@x@%@&@é@oﬁé&ws&m lized

I’St re e query, and é’[ermlnlng a fII’St selection score for

W%@ a{lfg&s%t&gﬁ %glnzgg.éﬁ)%@{&d with the first related query; wherein

etermining t rst 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 ranking score for

2he fistartigleydiemiassogiated withthe,search query; and 3) calculating

a mathematical function comprising the flrst initial ranking score and the

(efirst spleatianSeoLARkWRe ellealtd atingdheacmathpmatisad function
comprising the first initial ranking score and the first selection score 38

(fEOMpfisemaanbiniagberfirghiaitiabramkingescaremangkitie fisstdaleetianin part on
score, normalized with at least one normalization factor. 22. The method

d«od ehimiateduriiethedmprisingi(g)atetermining a second article associated
with the search query; and (f) determining a second ranking score for the
second article based at least in part on data associated with the first
related query. 23. The method of claim 22, further comprising ranking the

2First afticlerethddhné sletorid, 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.

24.  The method of claim 22, 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.

25. A method comprising:

{a) receiving a search query;

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

(¢} 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; 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.
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article based at least in part on the first ranking score and the second
ranking score. 24. The method of claim 22, 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. 25. 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)

rdletermining a ggﬁ;ﬂﬁgg 1g score for the first article based at least in part
on data associated with the first related query; and (e) determining a

secop felates ayeny-related to the search query, and wherein
determining the first ranking score for the first article is further based at

least i) Baid AsAa Aesagialad iy eeeernd eiaiadayery. 39 26. A
method comprising: (a) receiving a search query; (b) determining a first

related) gueinmiglatediathe searshauenyvifeideianiniog @ fingt article
associated with the search query; and (d) determining a first ranking score

for theificstanivln pated: atdeast iogparbothddiat askoeipied with ke firsit on data

related query; wherein determining the first related query further
assoripetsesthl eie fininatpadery ; previously made consecutively with the

search query. 27. A computer-readable medium containing program code,

comprisingin determining the first related query further comprises determining a query

previously made consecutively with the search query.

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

program code for receiving a search query;

program code for determining a first related query related to the search query
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;

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.

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

first related query comprises a total selection score for the first related query.
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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
‘numerical relationship, a mathematical relationship, a translation
24 elatonshiR, & RSOV NIOMNT, O AGTONY A eIONONSNIR PIOBAIERLS: score
for determlnlng a first article associated with the search query; and -
co%'iaBQEgénaCt%gﬁ B%&%EBBWQH}Q A IrshiRIng, 3¢ Eer%ﬂ(rm,q SLAES: for the first
based at least In part on data associated with the first related query. 2%.
reli& GREIputer-readable medium of claim 27, wherein the data associated
with the Tirst related query comprises a total selection score for the first
related query. 40 29. The computer-readable medium of claim 28, wherein
the total selection score comprises a total number of users that selected a
sgesultrigtemeshior raparehierithe firstarelated WveR: 38 TG associated with the
computer-readable medium of claim 27, wherein the data associated with
fithecfiist ielatedanaiy-camMpEsasaRdnsiangr: seorefaetha:ifirst related
query. 31. The computer-readable medium of claim 30, wherein the
instance score comprises a number of instances the first article was
shown in a search result for the first related query. 32. The
3 compliercegdabiecmbtiomalicaini A7inbereincthis datarassoeiatett withprises a
the first related query comprises a selection score for the first article. 33.
nifhieecommpeitecee tddble medaweoficlaimiB84 seahar eisuhéosdhediivnrsiaore query.
for the first article comprises selections made in search results for the first
related query in a context of

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

first related query comprises a selection score for the first article.

33, The computer-readable medium of claim 31, wherein the selection score for the first
articie comprises selections made in search results for the first related query in a context of

the search query.

34, 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 a fotal selection score for the first related query and the total
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the search query. 34. 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

sefUliElg _&%%@%@Eﬁgqﬁ%{Q&&@dodh%t@oﬂﬁﬁ%@@s%%m&é%ﬁE%@éataﬁrgéiﬁ{iyfox the

wherein the data associated withthe first related query comprises a tota

ﬁé?}@%@:&ﬂqﬁ@ﬂ?%‘cgrc&ﬁeﬁf%ﬂﬁ@%@&%&ﬁ”d the total 41 selection score

for the first rélated query comprises selections made in search results for
the first related query in a context of the search query. 35. A
computer-readable medium containing program code, comprising:

3PrograrhERHe-faeiesay INBdRECASERHHR YrdbRek AN E Qg sietermining
a first related query related to the search query; program code for
detersriniag adistarticle asgaciaied willhthe search query; and program
code for determining a first ranking score for the first article based at least
in pagtendatadssaciatechviicthédrstiatatedquesiated heleindheldadary;
associated with the first related query comprises an instance score for the
first redageduety fandatherinstancérscore forthe fist reldtelsbgomop query; and
comprises selections made in search results for the first related query in a
contgxbpiathesdafch dguanyin 38, aThwsiconiputercreadables hiodiunchf tlagdhat least
31, wherein the number of instances the first article was shown in a
inguiroh desuisforiated firsthrdlafedt gelesdaemrises instances shown in a

context of the search 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.

36.  The computer-readable medium of claim 31, 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.

37.  The computer-readable medium of c¢laim 27, 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.

38.  The computer-readable medium of claim 27, 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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37. The computer-readable medium of claim 27, 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. 38. The
computer-readable medium of claim 27, 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.
42 39. The computer-readable medium of claim 38, further comprising

sefetermining, 3, fitst SRl R SrARe oL G HESLAIRE WhemasseRRIsd Wil first

the first related query, and wherein determining the first ranking score for

setBgifirstaricls: basegaligastinparinidatavasseeiaied mith heufirst and wherein

related query comprises determining the first ranking score for the first

deadtiglaiRased akteashinnRaccon the: firet splechionscrited@t ThR: in part on data
computer-readable medium of claim 38, wherein determining the first

asebticiedasspeiRtedwitathe geaschogieneansaitmthe fiistrielatedigdetsre for the
comprises: determining an initial search result for the search query, the

filsritial Se drekdreSivlistaapgptisinthé@ dirsi atielescard determining that a

search result for the first related query comprises the first article. 41. The

computer-readable medium of claim 27, wherein the first article comprises

a representation of the first article. 42. The computer-readable medium of
4CclaimThg. covhwreinrthdatdpresdntatioh Shithe3fsivimtitledetenpiises the first article

uniform resource locator. 43. The computer-readable medium of claim 27,
aspifeéeihvdéterminiehthectirstndinkin thesBote dbiah g st anmiciasadmen

associated with the first related query comprises determining

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.

41.  The computer-readable medium of claim 27, wherein the first article comprises a

representation of the first article.

42.  The computer-readable medium of claim 41, wherein the representation of the first

article comprises a uniform resource locator.

43.  The computer-readable medium of claim 27, 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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a number of times the first article was selected when presented in search
results for the first related query. 43 44. The computer-readable medium
of claim 27, wherein determining the number of times the first article was
selected when presented in search results for the first related query

comprises determining a number of clickthroughs for the first article when

44 reseﬂltgqgﬂlpﬁﬁﬁ?&(ﬁ%”ﬁlé@ﬁ?(@ %&a@%{aﬁg_%ﬂg{%n%ﬁa—%nm%i the number of

computer-readable medium of claim 39, wherein determining the first

iR SErEfO R}Jg’sesgfﬁt@t{t{gﬁﬁ:ﬁf@@ﬁ%ngm ining afirshinfiag related query

ranking score for the first article when associated with the search query;

cnsisalculating.eathematical ungtinneannrdsing thadirstintialankietnted in

score and the first selection score. 46. The computer-readable medium of

sealimAnnmbetrimealculatinguie 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. 47. A computer-readable medium containing
4frograne cotleuremptising mpiagract chde i, rebeivinglasednbizqiienyst ranking

program code for determining a first related query related to the search
soguefy:; thrdgsamictdefopriketermining a first article associated with the

search query and with the first related query; program code for

deterdeiamygrantirstiresn kimigas corkifigrstvecfifst dtiSletratel atheagssociated with the
search query; and

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

first selection score.

46.  The computer-readable medium of claim 45, wherein calculating the mathematical
function comprising the first initial ranking score and the first selection score comprises
combining the first initial ranking score and the first selection score, weighted with at least

one weighting factor.

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

_prograrﬁ code for receiving a search guery;

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
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
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in part on data associated with the first related query, the step of
determining a first ranking 44 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

scB?Q'FH?&e?'%% g?ﬂgl &z gﬁﬁﬁfﬁlﬁcy &Qﬂfﬁ‘al"‘fﬁfﬁmg%’&@@ IgRSERPGticle when

weighting fact normalized with at least one normalization factor;

as%@a@@%ﬁﬂqtﬁﬁ)(i@a@ﬁ Qﬁ niping Adlighseleclion searefor e frst arieleng the

when associated with st related query, and wherein determining the

il Shignkingseosecterathairstrarticlec-hasedt IpshRA0MAR: initial ranking
associated with the first related query comprises determining the first

sctReking seereifar tbrditsh asticle baspd:ad leaAst iatprisorvtefitsthting factor and
selection . 48. The computer-readable medium of claim 27, further

namIprsingiH e) regrarmoads toridetxminiagia second article associated
with the search query; and (f) program code for determining a second
rankipgh seofedeidhfersdernaiaitigle baseddtcléaststoparboridatirst article when
associated with the first related query. 49. The computer-readable
asqoeditech wittldienf48, felnted rqpenypasing icompuksecode fothadnkingaheg score for
first article and the second article based at least in part on the first ranking
thsdore agtivdethesseebledstankint scdag 580Thetompiiefireaghind mretinemprises
of claim 48, further comprising computer code for providing a search
deesuinfog the dusichngiensaraviner the it aniitle hasethatseasni agrelen the first

ranked according at least in part to the first ranking score and the second
selaefiig score. 45

48.  The computer-readable medium of claim 27, further comprising:
(e) program code for determining a second article associated with the search query; and
() program code for determining a second ranking score for the second article based at

feast in part on data associated with the first related query.

49.  The computer-readable medium of claim 48, further comprising computer code for
ranking the first article and the second article based at least in part on the first ranking score

and the second ranking score.

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

ranked according at least in part to the first ranking score and the second ranking score.
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51. 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

spart ondata assreiaied withihelirshisiates auensABA-pragtscode for

determining a second related query related to the search query, and

whergipgatermining theilirst kg geare for the first article is further
based at least in part on data associated with the second related query.

52. Thegamputerfreddablamediymckalaiingddwhereindatessivingutie;
first related query further comprises determining a query previously made
conseesitivel cwithdhaesearcin gudnyt dficle 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.

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

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

query.
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