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RANKI NG FUNCTI ONS USI NG A BI ASED CLI CK DI STANCE OF A
DOCUMENT ON A NETWORK BACKGROUND Ranki ng functions

wo baw/oe2sk docunents according to their rel evaPCEUSHO&031965

gi ven search query are known. Efforts continue in the
art to devel op ranking functigns that provide better
search results for a given search query conpared to

sealr( ch %@amwmw UBNSEX BIASED CEE K DISDAKIBOF A
ranki ng functions are, anong
ot her things, vari ou%ﬁi&%gﬁgimm ning a
document rel evance score for a given docunent on a

net &?(eo ument rel evance score is generated via
a ran |ng nctiron that conprises one or nore

quer y- i ndependdtmkingnfomctions , thahetank ndequmentsstacoprding to their
quer Xrel'e{;zgﬁgecﬁdz??} Veﬁ aﬂ:ﬂe v Bfd KEGen.2 ]@Ffﬁﬁegorﬁ r}gg Kn the art to

di st ance paranete €s I nto account bi ase
cl i cdeyelep Jppkdng éﬂft?é@n? hat previds, beited seerg Fesiilts for gegiven search

net Wofikry Eb@parai kb NgafdANfkh1e SeriMed &yUSQECID ¥n@insL akieh known
engi ne t.o %‘Hﬁh mul tiple docunents in order (typically,

in ddakl B%%er) based on the docunment relevance

scores of the multiple docunents. This Sunmary is

provisqﬁ}j[ neral ly introduce the reader to one or

nore se le\%?Rggncepts descri be below in the "Detail ed

Descri ption" sdeescobed kereingiampimions ether drings, Yatieus technologies for

Su m"'&ererfn%mﬂ?E dbE\Irﬁ‘élﬂ ‘?ae\‘}aﬁ’mé 9&9@ fdcﬂé éﬁ‘éﬁ &RAMRAt on a network The
requ ed features of the clai ct rratter BRI E

OBHINER] vaige spp@yngglqﬂllt Vg@ q, Hg, %tloalnthat compnses one
e xe n'pjr anyrel qugtyeinkibgd ehta@bipdh&ie) \/Wlli@elﬁm msﬁﬁlye giegpP$ndependent

FespatiefgnaingRIBCH T ARK Sl FEY §ifeneRE b ks ntp scoount
i s a Wassdkclidk digtaans mlu@oﬁwenmﬂtmlh dopmigniy gn themeomakt The ranking
of arfuﬁ&fdﬂ@'rﬁz{r?y bc? B?&Ldaﬁy Q%e H'eﬁ g‘?@tm{koﬁulu le doguments in order

i npl enentati o grocesses I SC

her ei ¢yPigally, mdepsprdipg om@r)e&aéﬁ% loartye deprmerdghlevance scores of the
|dentmﬁmp[hgddé9ﬁ1@m@nts in a network space, |inks

bet ween the do aut horitative n s havi ng an
assi gned bi asegﬂ?:‘F SBW%%S%B‘Q Tou%@ne‘é‘ﬂéf mtroduce the reader to one
non- artrhaeistlatt comceppsl dsschiby belgwan ¢lad ‘dﬁétaﬁeabbbﬁcﬁpﬂﬁh” section in a

?: IoC ks&ﬂgﬁﬁé’c{”f Ve S@nﬁﬁa 4&1& {eﬁﬁ&f ﬁoe ﬂ{eﬁ,ﬁfyhg% gnd/or required

gram showi n
assi dfentEes o thedeime tslllwgctbnﬁ%d cI i ck di st ance val ues
for

BRIEF DESCRIPTION OF THE FIGURES
‘ FIG. 1 represents an exemplary logic flow diagram showing
exemplary steps in a method of producing ranked search results in response to a
search query inputted by a user;
FIG. 2 is a block diagram of some of the primary components of

an exemplary operating environment for implementation of the methods and
processes disclosed herein;

FIG. 3 depicts an exemplary web graph identifying documents in a
network space, links between the documents, authoritative nodes having an

assigned biased click distance value, and non-authoritative nodes having a
calculated biased click distance value;
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nodes on a web graph; FIGS. 5A-5B represent a logic
fl ow di agram showi ng exenplary steps in a nethod of

w@enenz2sng bi ased click distance val ues for PCT/US2006/031965

non-aut horitative nodes on a web graph; and FIG 6
represents a logic flow diagr,am showi ng exenpl ary

steps in a nethod of ranking search results generating

usi ng a ranki ngIGSIMA-dBrepreatmianiogy ﬂo\bidmain(shbwlﬁg exemplary

di st ance. val u r I T .
= BB BB TR T AL ST T vtes
met hoodesand wetogreslses di scl osed her ei n descri ptions

of specific e i |
Is used to deg?g? Ie@ jtmsg igHS&W aafb‘éwgig@\?%%%%a&aéﬁg%%eexemp ary

nev epepelesBIehod of gend plifedd IPWQtC(flﬁ]é distamce etvgh %fn%ﬁ@thomatwe
scopgod@s dnhewel sepespd et hods and processes is

i ntended by th se of s teration
further nDdIfI?£¢1 gﬁ%presf as cghch tqﬁ%ﬁmé‘p W@}ﬁ%ﬁ'%wy steps
of the apmeﬂmdp bésramiﬁng tseardh stebudtse denepttingdysiagce ranking function
proc értaﬁ:@ e@s would nornally
occur@ Sﬁm%e or %gfgﬁ%t&% I(]?e I'n the art to which

t he di scl osed mat hods and processes pertains. Mthods

of demErAMIEDDERCHIsHIEQt rel evance score for
docunents on a etvvork are discl ose(t{hEac

rel evance scor e % REoRgtean g}dg@ta@g} ¢ BHRSIRIGS Pgﬁ)@tmﬁh"ds and
t hat pmmh rdsobssed Gieréin) aesq:uptwnﬂ efepetdfit esbydiments Jollow and

(e.g S]ipercaﬁc Li?'ggéi g@ %o{}&%n?ontdeg% gl%o %@Q&ﬁ@ ﬁ@o%lments It will

Specl CsS O en search

t er mpeverthelgss [beasndendoest ﬂmbr@ dp@@taywn mfeﬁv@nmm: of the disclosed
COMPONgYE 4 HocestbsiisMALARA B5AADAREBE spdeatc fah@tagd0&8terations,

not depend on _a given search ery Qr searc
t er mturthes emggifig Al e et FRiicaRo HF 4h% Pﬁ%cwfé of the
r ankidixg1dsed edeittads mmd ﬂ@@:es&e dhsfcﬁssé@rake clatemplated asiwdiild normally

acoorhig: oo e aidisd 2 BRE FhCioe PREREL TSR methods and

exenmplrereyses partaihs.pr ocess i n V\,hl ch the discl osed
met hods may be M%tﬁgdé Soﬁh&%?lﬁflgxﬁmlo@ﬁﬁi rqgﬁ§§ncxlzo Score for

in FIG 1. FIG epi cts exenplary searc process
whi cilosuments o ehngwedeste diselosgb, Fishr é@qﬁm@nagékevance score is

| NputcaicllafRPhdify dUehiling Fitos (BR &Qitau@(&‘f@blah%ré} qaé@fﬂependent

b Bh 57 b Shoa it e he o i o« sven

for oaachrquenyr er scarchsqudry tidren)s eamwell agueteyor fbMpEdrgndependent
200, r d t :

ol e%ﬁ&%ﬂ%@% i( % gaaf {?5&%81%@ 1@&%’[ Feﬁa‘ﬁ%ﬁ& éoe% %o? d%@en%?gn a given
t he deeghwuey o &ehich queey iwEhoThe éa@@n@asddv@ne seages determined
rel evange 288 & afctiER ahhydRCHB RS rardkNGoctREHBRhin a network space

rel evance
e.g., a corporate intranet space) according to each document relevance score. An

exemplary search process in which the disclosed methods may be used is shown
as exemplary process 10 in FIG. 1.

FIG. 1 depicts exemplary search process 10, which starts with
process step 80, wherein a user inputs a search query. From step 80, exemplary
search process 10 proceeds to step 200, wherein a search engine searches all
documents within a network space for one or more terms of the search query.
From step 200, exemplary search process 10 proceeds to step 300, wherein a
ranking function of the search engine sorts the documents within the network
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score being based on one or nore query-dependent
conponents and one or nobre query-independent

w@owporest s. From step 300, exenplary search prODES®0AB1965

proceeds to step 400, wherein sorted search results

are presented to the user, typically in decreasing

order of relevance, identifyi'ng docunents within the

net V\éﬂake fbﬁé?ddeoﬁ &t refsvandsiore ef eachndocument)ehs dacumhent relevance

ex e oge’?éel%i S ed negoé?ngér qﬁgrh/adege%%ég pr’%n{)&eif’snﬁxd One or more
scor quermndepan;denb memqumnys i Hdep QmemO cxempirey tseath @rocess 10
r ankbx%geécﬁnt%t 3t gewhéﬁmdﬁh%ﬁrge%hareglﬂfsué%rHresented to the user,

rel evance scor es In to account hi ased click
di st tipésatly gip é%?msmgc avdenof ielenaneea Idrafifang doguments Tyighin the

bi asgetwekit spacelitfl aRGRod Bllet@t fodhe SW.S, referred

L0 heren & RBRLALAL UG SOTRRG. bl iy ot o
t k

BS \gg;tbm%redlggum idoctment céleciucei sbemcat dedstiegne muerydisdependent

to i 9 4e¥1t top ﬁsfsnlgf?% lﬁ%ﬁ&? {33&’&%}{3}11‘?‘5 £fd851ﬁﬂént Jelevance score

degrees her,
possidkey lratqqaogn@mt adinsed chiek ﬁwff@m ‘a9fcaach épamn% Vt’léhl{i Rectwork

rest sofcel MenSBLUERBESk QfdtdnBE FOCEMK dodiBifert€ r[%fdih*eﬂgo herein as
documen{‘l r.ef rred to heﬁel n_as "non- au%hor

ocunBHPStaliis ApHsenic: WA Poahon FHBPRELYS PaYss” on a web
nodegraphnnﬁy%tasglrgﬁ@i‘lan havs ddick Id&ﬁﬁﬂe ohaluekirdorieatcientify these

I h |
;/ ﬁ e u ?P‘té‘%@éé’tté 1ﬁ$J tdﬁ%el%\%et l%%%ﬁ es of r}lﬁ'ﬁ*aﬁmé 96019&‘}601% Jagh other, and
spacgogsihlyal hisb@n degrrenelr intpattenes tebatiae o te Webowlem)cuments on

resuldd fgwhbik, Crhé& E‘en‘%ﬁfhg HoEualiy! eréfeﬁ'eé 5[@ ‘ﬂelteﬁi"@sr Gl fhoritative

aut horltatlve nodes. In-one exen‘E@ ry, enb o ILment, a
bi as@ACEPFER” WiBNAMBLWOHY Qfc TR PUROTIAVEdIRdes 1@ #riveb graph, have

aut hl(ﬁrlblhéﬁdl Mﬁ:kd@@taﬁwtzslue fha 8 efaWldted eﬂs@al &l ttgnﬂ\llocanon to the
tota rein er, t han

1 L85 T R ST B 3 i D Pl G o
syst eodadm niwstl @raph) naswuaig yn shtlecligamre ‘a@mm biasddotowards the

code Wl Ritdiv@ 5§y ch system automatically identifi es m
authorirtative docunents wthin a given network spac
that have sone la&gesEcplarhpBbodimeat witissed dligk dﬁ&% WRlue may

(Sjpac%e {i'_s@f gn8& &Ep}neautﬁélﬁa@‘f'e Hbﬁlrﬁﬁrﬁéﬂghoﬁ |ﬂeﬁi'd>rl€econ§znsmg N total
ocunents na websjte or

oo TP eE VRGO FbeHe o giabio 2 dbbet din . In this
anot fegempleeyehiboyingsi odi smﬁ ,admir_uktm mhmllyf seldes or application
bi as ecddCl I1 lfn %l S%rcﬂcﬁz tgl% Lﬂs maatsc?ahg qgenn%%s 74 ? tﬁ]orlta iye documents
aut horl Y at VA TY

Ive OCUI’TE m one ano
t hi s vetindi given netydrk epeset thahavei e degree of mapommlce within the

assi GReForkGspa¥® For BRARDIE] Qﬁkt Bk Al é&ﬁorﬁ@&&é’@&&ﬁn&n& may be a

order, to further antl? he 1 np ance of
aut hOIPIRRES, 8F AW EpRRt ot @omtmg? (feis?% Jireetiy f &he homepage of a

docunegtsite For exanpl e, the

In another exemplary embodiment, at least two of the biased click
distance values assigned to the m authoritative documents differ from one
another. In this embodiment, different numerical values may be assigned to two
or more m authoritative documents in order to further quantify the importance of
one authoritative document to another authoritative document. For example, the
importance of a given authoritative document may be indicated by a low biased
click distance value. In this example, authoritative documents having a biased
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i nportance of a given authoritative docunent may be
i ndicated by a | ow biased click distance val ue, hi

wWa hiog/oz2eanpl e, aut horitative documents havi ng BCT/US2006/031965

bi asedcl i ck di stance value equal to O wll be

consi dered nore inportant thgn authoritative docunents

havi ng a biased click distance value greater than O.

The elickcldsatemeilbedsqmaf tdedewill rbengonsideredinmnte important than
rel evance score may, further. ut il i. ' '

et “BeR CeaSf s i sl A BT KO iR D

that includes Zhedisghsubmadopne rgvining atdopetaert relevece score

acc OH{rA& Rr igli4€Sa %ﬁlglﬁg eRintre R SA8GIRY dthRast one query-

net wor K, erel n each edge c nnectg one docunent thg alces 1
anot HePeisienneompich iﬂ?ﬁttlﬁ%lu‘i%ﬁpaé} PR ¥ofue PrIARFTethat takes mto
the Eﬁ:ﬁ@f Bdéeofalme%sﬁi(gdai Eze:&lhoédge ronnihe enedmori, ;imbrein each edge
gr aph). sign ng edge valueg to one .ot HOre edaes: .. ..o oo
conné eﬁ% od“%c‘i?ﬁglﬁl@tgtlooa% T g?\%%e Wéfriu% o e}&k)or %Tt SHUG

pr ovilttesetavoflu(¢erhere medehtnd andftherf icglet omg wéhe grhpbhinehssigning edge
rel e S d r

exarr%?@?se Fongﬁgr 121&56 n%%g?g&“ﬁc%g % AtV¥8I dfre ArBther on a network

escr ove wherein a

| oneprdyiidesed &irthek @ethodned affsriirg itheli dosment pelevance score of
i ”'Pordbgtﬁf&@fon?tlﬁ:i 3&%@!@0 UP&N bxanipl§," ﬁﬂm&@x?ﬁ%led&ﬁcrﬂt)ed above
val ue etween . do nr.s, SsucC as .a | I .gocumen .
od SheE aJOHEh Bt S i ander Aysapftalss B, ¢ of a given
f ur t decumedy desedshe ampedgd anine wiwednetvee domuneds,usnehtas a first
(i.e. I jnke r [ LSt
oS P ENE b B2 LY B Bl BBOLER, e roduces
to t e imenpetabes oftba se¢rmdfdocementids emthetlinkad deewaen) relative to the

docungiitdoctiient. MRAVEABLEL Bssi%%lgﬁfm cAQCHIBMo the edge between
becones .greater relative to the Tirst docune

t. In
exenphafist dpgBraiiend seqond derumetdhe fyeytance of Hy second document
d0|CU%Mrﬁeé@rﬁﬁtﬁke@ati?’@&%ekir&mﬁnaﬁy be ars]si gned eldge
val ues that differ fromqgne anether. .In [ nm L1
enbodi nment, di fIPeraléaneﬁ’[‘r‘ﬁ%r [ fg}%o\glg?el%’s R y0 e%)égesieé%é% linking
to twhcanensvathen gastwark sparermapbé assigned edgamalues/thanhdiffer from
i mpor : 3 efi; e L i -nat
spaocTe o, B0 GORRMREy G ARAL Tttt kil DAMRICS may be
edgessHind gWeormetstasst Tarrderdo duthe quaniyfythe gpportance of one
az si Qc{b@lcdlnteﬁ@tosaﬂﬂal e Saiy a'tnﬁ@vorm&_(o?! Hntdﬂ%rrrbébiéﬂng{a@ﬁ em;bodiments,
edge | or .so 0 er pasitive u er. n.ye
anot b o'ee SRETRIHICING fRPUBgE WAHD @dichT e keacH Srp G Sipied the same
anot helge anbheawberetputhk asogend glgeatle i¢ han sote otliegipesitive number.
bi as i ' | 0kt ' 0
o e ik SEBEGE M daBh Vol Yr 34 16 s PrfBifer and ane
ex enpiaeltoeomeraatpitien thehighest biasedalickedinteaes walue initially assigned

det ergigabRYnidrdAaHEBALvE El@uRARE Score utilizes a
ranking function that_ conprises at | east on

quer y- i ndependelt Y& GriyBRENtx rgﬁm[bg& stﬁﬁéitiquﬁ%meth"ds of
aboveddasatfinbed bBboamssdht Cldlakndl St@Bcatifassagetakigndunction that
the acpo%\l/peﬁs%se of liei:agte gnee ((jlge(:“ryyifril eup%n(?e%li %gl%%grrlént, which includes both the
above-described biased click distance parameter and the above-described edge

value parameter.
The document relevance score may be used to rank documents
within a network space. For example, a method of ranking documents on a
network may comprise the steps of determining a document relevance score for

each document on the network using the above-described method; and ranking
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The docunent rel evance score nmay be used to rank
docunents within a network space. For exanple, a

woredonozk2ef ranki ng docunents on a network nay PONP$108€031965

the steps of determ ning a docunent rel evance score

for each docunment on the netvg)rk using the

above- descri bed net hod; and ranki ngthe docunents in a

desi 'E}ﬁ:dd&ihﬁﬁlts( y® :desafddyordem(tﬁﬁsal@nm ldgsr;:elédiﬁg Jordbas balsﬁd on the

on t e nt rel eva eac ocunent. The

docu 9%%8%05%%(?%&(‘1%%%8{)e used to rank

search r esul t s The docmanictelayarseyscofomayxaismpbe used to rank search

rret h%jsuﬁg E@%ér@ﬂ qﬁ@ly dﬂfb hfes achfletﬁoc’i3 6?fa%l&1r@%5ﬁéh'f€éﬁlts of a
teps o term

I se t S docune relev nce
scor éeamh qedY ﬁn%%q;miﬁe the, StFPFe"% ?rgﬁm%@ 0@%‘“8‘? Igievance score

sear ghy gudr Yodtmdnd ih NBe abavpdeadisi dfed semich Qﬂ;erﬁﬁhdmg the above-

b e eg B RoREtBE TR A<HR) B0l ypicaly. in

scor elgscehdingohdadpbase® oh thetktmhmemtmbmarmecgmmmf eeshdgcument.
the met hods di 4 aép‘i% @otpﬁlro ngbﬁle r?&ﬂ@djs @Xosed herein may be

executed on a v er- systens conprising a

var i évadedfandzaxgouied oucmwrﬁéyw% computax 8RB GOIBBHYIDg @rvariety of
syst e Rfe SXEPDAGY ARRLEhPIRG &ﬁiﬁuﬁ&@?ﬁ@ﬂh dndlexemplary operating
practicjng the nethods %ﬁ ose%bsﬁﬁ)é ‘iﬁ I S dgscr (?gl

bel oWAVERERFI AP Prepiiting the gathpss fi¢ heEpig 15 gescribed be
illustrates an exanple of a suitable conmputing system

envi ronnent 0 _qn |ch t he, nmet hods di scl osed herein

may i ti ng system environnent

100 is only oneFléx azrpllutlafesaars ekaraple eofc o rgpiteblagecomputing system
envi r QNIERheAoo 31% At ﬁfeelﬂ?tﬁgdst S’isaHQé&el%relﬁ%ay be 1mplemented

limtation as to € Sscope O use aQr unctlonaltg/%
the. i 6UEDMiRE SySen HERERRenNIDY e onln e eI of a suitable

C ONMP Udolnijatiap \enﬁzﬁaﬁﬁait alﬁois bt intteleariotsagdgas ah@ tiniigitianyas to the

dependenc rel atj one

R
exenpioatputinge m&hmmmahvlﬂﬂmbaemterpﬁ@:d Bhehamtghoaly dependency or
di scl l‘%ﬁl? gerHS{t %lﬁtlﬁ‘é %o & Bﬁé blo Qﬁhbﬁ%ﬁ(gl W{B‘?ﬁr&ﬁ%n@tlﬁff{trated in the.
general purpose or-sp 0se conpu g syst

envi rexsmpary Ooﬁra@nmﬁngmnmqnb ). Exanpl es of wel | -known

conputing syst effe nfRf6ds @ﬁ@ﬁ@édsherélﬂ@f@épe@ﬁﬁfn‘a%ftﬁhhﬁi&ﬁ)us other
that may be suitable for, use with the nethod

di scl HFIEHR! h@HPCRC | 9,‘rc| S@g@a REPSEe cH@puﬁn?g.n §yé’@rrf oer1v1ronments or

per soguifigaeipus.er Bxarﬁ;ﬁés/ et Wélhfknl(ﬁvem &on’[pandg hektdnBe) environments,
| apt o

i or o%l‘dg regocsngfg‘uﬁa ogat :{}21%@1%3 € su1 :%ﬁef‘ %se w1th the methods disclosed
pr ogrhwmmbirmlud@nbuhare mwhmtoﬁlt@spermtampmpu’@s server computers,

M Ni COIRULES Sor r@éﬁce‘go%ﬂﬁ]ﬁ%&ss&‘ %%té&lk‘t %{crogrocessor—based

corrputlng enviro ms ts that 1nclude any
syst eftesns, gl OBsbokead Progsammpile  qonsumst r?é%fé,roawa, network PCs,

pr Oceﬁﬁlﬁﬁoﬂpﬁt@fsoiaﬁﬁnfﬁﬁﬁ@ compR¥rshaisetiedd ffimitihg environments that
include any of the above systems or devices, and the like.

ow.

The methods and processes disclosed herein may be described in
the general context of computer-executable instructions, such as program
modules, being executed by a computer. Generally, program modules include
routines, programs, objects, components, data structures, etc. that perform
particular tasks or implement particular abstract data types. The methods and
processes disclosed herein may also be practiced in distributed computing
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t he general context of conputer-executable
i nstructions, such as program nodul es, bei ng executed

whyooa/oznaput er. General |y, program nodul es i ncPCmMES2006/031965

routi nes, prograns, objects, conponents, data

structures, etc. that perforr@ particul ar tasks or

i npl ement particular abstract data types. The net hods

and @fvﬁh@ﬁﬁl‘éﬁﬁ whee |tatsk§drehpd€rﬁjrnmﬂ‘c’b)y @hite pocpysant deebs that are

per f *?1&9 %én%t P%‘gg%énﬁgﬁ%g& Ce\;\ktﬁhgt td% té’}f cogaputmg
t hr oergfiroameomprogtzat Imﬂ@lﬂieth)’r lbe logatgd djnstbpthbl]mc@b and remote
Co”pwrﬁﬂﬁocaﬁ\(ﬂagQ%%ﬁﬁnleﬁlﬁ hitM P delfe depede | ocat ed

i n bot renote c nEuter storage nmedi a
i ncl udi ng menmoMitsiebirarrs Qe és an WIAPIRRT WeieRt rigplementing

FI G thé m@Ro@eddprédeyses Misc R d Rereinipdladesnat geﬁgral bﬁpose computing
met h ds andﬁﬁ%gcessﬁgs di scl os i he einin

gene %‘1 it Ry L 1L Olglﬁgnq;n r?? c]omguter 110 may
conpinchrde 40 ar@ntﬂmmmdtte, aqﬁroc@mpgtuart 12000 spsien memerel30, and a

but  ar & NGy i%%&g ple§ %ﬁ?%@bt@& H&h%r?]ri'c%% irfd1 dmg, but not

syst m nmenor ste

us 12 ou
var i bmsteéy@,tsevﬁﬁe@bma@ﬁ@hm orRIPeRsping unE20n o?ysmgwebﬂ may be
to, to?r@eﬂﬁﬁp yped XF bk @frﬁ&&%§'1ﬁﬁu&hﬁgta B2&morPyBise bt memory
bus 1 g be an {J evem@ ﬁeg of .bus st r#ct ur e§ £ b
i ncl %‘? #rateppherpl ugra ﬁo‘Pg It PYPe ey of a variely of bus
per i plvattedtufess Byanay of éxaagle, ud noslimitatiery soth archidedhety include

of DYfnRlg hs,'t%nﬁd%ﬁdj I\ iteE¥nd % A3 o0 X TR (Fh%ﬁg{ Anitecture (MCA)

ure I 'nc
St ands, d Eahastsed etSiAur @3 A Aush Nide Bleeirattien r%@ndards Association

Ar chiyRSRY IR al W)mcpl’ A?sﬂém m%nle&ﬁ}nfeﬁo%ﬁéct QP@D bris 48 known
El ectroni Cs St an dar ds sociation (VESA) |ocal bus,
and PeMeBRENEE PWorponent | nterconnect (PCl) bus al so

known as Mezza lﬂdﬁﬁ)dﬁétsl 1 mﬁwaﬂﬁ linclddestay pmﬁ‘e’i& lof computer readable
i ncl udes a varie Ler . J.eadabl e

(0] a. .

CompiHare | SAAABRE FEATF AR Bt g® 20N PR eC gy hat can be
t hat acamsddebpocospstzd HY awhpwiwies bth ankiticmehdiciesvdlatile media,
| - M - . .
xgna?%&lngvg’gﬁd Eél?k&ﬁég«la%\lleg@g%l? I)E()gr%%&a&{ ancﬁ% and not limitation,
|i mi campaisr W@ermf‘rdg%dﬁ'@b/e CRERTIEE na&gm@éﬁﬁmtg@ge media and

COfTDlébﬁﬁmﬁﬁ@haﬁeniBaCH a arshHasMiteaad | fh@dﬁedh@udes volatile and
Comput er .stora I‘f@gl a.i ncl udes lol a

nonv &OBY‘?IF%Ie 12gd 2R e pvable e |11g1prérbqn5ed in any method or
i pl eedhnblegy i for atoyageedhddomtative cdudin|as gypnfpater seadabie imfructions,

i nf orgmmt i &.F ﬁ}éghpﬁo%&g"&ldﬁﬁlgs o%‘gﬁ?} %[ 'Fns t%&ﬁéﬁt@%torage media

dat a ures’ ram nodul es
Conpunféud6§t bufa@enq’fém@du foc Ridds RQM; EEBRQM, flashi memiory or other

to, MOMWDIKW dig{zp rvlérs%leo&gl&’ (Iﬁ‘Vﬁ%roY other optical

t echngl o CD di gi t af versatll di sks
ot herd1%<pigtP@§P HRBICSt GPIEHES, TRIESHE itPce afsa%@teceglsk storage or other

nagnaﬁagmetlape)ragmmﬁtes %Icu:@kotﬁéme@amo fvhidthedn mgmttb Gtore the

Etsg:jac%gu%cf goelist’li;‘a 3h &M Hl%fl rredl ‘Ho a\lglgés%ed %y computer 110.

Communication media typically embodies computer readable instructions, data
structures, program modules or other data in a modulated data signal such as a
carrier wave or other transport mechanism and includes any information delivery

media. The term “modulated data signal” means a signal that has one or more of
its characteristics set or changed in such a manner as to encode information in the
signal. By way of example, and not limitation, communication media includes

H
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desired informati on and which can be accessed by
conputer 110. Conmuni cation nedia typically enbodi es

w@ewplres2 readabl e i nstructions, data struct urB&ST/US2006/031965

program modul es or other data in a nodul ated data

signal such as a carrier wave, or ot her transport

mechani sm and i ncl udes any information delivery nedia.

The Ggfed mods shert ed adﬂf&éﬂ actgoal or diractswineds coymabtisaind wireless
has on or re of char L&

in s ﬁﬁé"FOlgECT o1 ﬁ'g%é gl{re'rrm%ﬁege%g F?erd%% h@@rgﬁﬁixanons of
SI gnélte aIBy ofialie aboex ahpilé, al@pnl',ie nmludqdmvgthm the, scope of computer

m&rﬁ%@yn?%lor Cf@dhg[%hydeswl red nedi a such as a

ect-Wi red connection  and wireless o
rredl a such as Aweigsrmemonrl3l ineludeseprapersyorage media i the form

W'hf e:og$§llaﬂrédd1ﬂ/or%ﬁ%1@@% |n@éﬂ§or9fsuéﬁ1® xamd/omfyfmmo@mth) 131 and
shou so be inclu SCO G

ot aeess FemadRAMLME & Bt Al il R 33 ros)
i ncl ld:dﬁl&uﬁﬂgTﬂletlﬂsttboﬁmethatelthl}ato trandfier ihformatién between elements
vol at | an gV t

menory h("i'?&%% %%iqqnij%cg‘n% cessu?ﬁsﬁn?@ﬁ 123% rélininyROM 131.
basi RAMplAZ tpiqally ngfgtrlérdal%@d(@ mgragbmpgp B ttappemmedlately
basi %cé&gﬁ%l@t%sanm%r&@ﬁtﬁl b&ng BﬁéﬁtfeG bn'b‘?fp%é&ﬁlhg Qnit 120. By way

t t h
ot ar 1 BraRle; JLcBAY YU F RO RS RAR e f/stef; 134
t das, nagihuden 136dan t
A e &édm%@sgméﬁﬁa RHES g&&dﬁiﬁg}? cemovable,
COBRERSH Y, Pk 5 s

operated on by
and natatile/monadatie coFlp@:er Btordgdeuscdiat &3y HioE rcrftm@ple only, FIG. 2

Sys t elﬂhgtg‘ageg 28! ‘El?sic' Qv W'ﬂ‘?ﬂsfea]d%ﬁfroﬁt S ridsO AM-removable,
pr ogram data 13 Conputer 110

aI so nqmaplaale @ﬂﬁ@tlcrﬂé‘??é%a’?'bmégl}%‘ﬁ d#SéirﬁW&b!% that reads fom or writes
vol atﬂolaelleﬁmmh qidrﬂvelaﬁmugﬁhc Fispridgeantesi a?(w%ydmamnoé 155 that

exanpl e FI G | lustr t es
t ha{‘r‘p Tregdasdg %rcgrhvg s atrggloy ﬁ&WW%ﬁﬁ{?a‘Eﬁq]é’ dldllé %6 s1&%as a D
nonvoR&M | eoxfmgml&hrl coptibcdi a, medinngnet@thedi skimgvible/nastemovable,

that r9ag noé\%}g@% &)tu%? s&&?gecfrﬁ%aﬁ Eﬂ ganl POV A E'Jeeexemplary

magneti C an o ve 155
r eadsol‘fqra;tmgofiﬁm&monmégt inslugler buforg 108, Hw&ﬁ@lvf@b mﬁgn@tlc tape cassettes,

Opgl Cﬁjashdﬁl&lﬁoﬂy's@arééj Cd“gl@a‘i v@rsgﬁemsomgﬁ’tﬁh@lﬁe@ RdpeC 8dlid state RAM,
nmedi a. er renovab

vol at Falig) %fﬁv%ﬁ%%u qnd @6 oHiang; %Flégé“’ﬁééﬂ &S ttHipallys ponnected to
be US?@tdnﬂbﬁéﬁEZIGthﬁmgh&r ryancrambaibl@ theafovy irperfeBpisuch as interface 140,
inclu but .arg . not t .
cnssottbuato R B 15T & oliy RAR Gl 8P Rpjcatly comnected to
di skssystingbual2lbdeemeyable mahony isterfaes, Rigl asgoterface 150.

state ROM and the g}l'vgseand"{ﬁéﬁj agéo%{&tédlré \‘lﬁ)ujcé't]stér%ge media discussed

typically connecte to_system bus rou
non- r avayeand dllvisindyinflte? P’élyédesiﬁ%flarg%g PHRRF %grar@%da]_)}mmstructlons

and nﬁﬂtﬁ%&h@tuf@s Siro8ifainy S10dBlds antlotaprt da@zﬂfor@bﬁiput& 1ye LDBIG. 2, for

o o BBie e o B il SRR , SR ebrmine sygrom 144,

dri veapplivdtidi @rcrgraﬁs ddsabdther prgran enoddesr bige ané iragram data 147.

di sc u%\f‘o%jthat these components can either be the same as or different from operating
system 134, application programs 135, other program modules 136, and program
data 137. Operating system 144, application programs 145, other program
modules 146, and program data 147 are given different numbers here to illustrate
that, at a minimum, they are different copies.
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above and illustrated in FIG 2 provide storage of
conputer readable instructions, data structures,

w@emgozrsnodul es and ot her data for conputer 1BOI/US2006/031965

FIG 2, for exanple, hard disk drive 141 is

i1l ust rat ed as storing operatd ng system 144,

application prograns 145, other program rmdul es 146,

and pr ogr am dapauskd fayNatter donaharidsesid iaforpatien o camputer 110

eith the.s s.0 ff r

syst gﬁ?‘iggﬁ o p?e%gce uﬁ%prg%‘)gr ang%ﬂéé ﬁ{oEt %@5 éo%ﬂg% device 161,
nmodubesmbsy, re&mbdpﬂooag;r amousg, dratiyall @p@mah ipady Htbereimput devices
144 (rﬁﬁ’ déﬂo% '19 ﬁ&gﬁé‘%‘;nﬁ&%phcﬁ{eh% gg L U'sﬁt%lhte dish,

ata are ﬁ?ven fe ent nber s
her o sqagnet (oG hy dtk@ th“élaeseaap PtReminRTdeTiResy atg oft giten connected to

di f f gfcRBdsinpoRieB20/ thiGRh dTraser @ﬂiﬁu@ finteFH0ENGISthanid coupled to system

tch PHe 1AL B 6 TRk By et il et ARE by THARRRs, such as o
c onmpatailelr e iprmed ptort as: wivarse eeridlibas KO&B). dr mpoiahl91 or other
pad. 4 aé)}?rb@dﬁﬂ%“&evg@e (5 GRS bRt Cﬁﬁhtgvgggtism{le' l?r‘ilx}i!g?m hterface, such

mcr one yst i cK

scanf@®®, vigeo trﬁ@rfaqekl&O Thb@dsp toppeattor Adkitcogwitedd0 may also
are ‘A{cﬂ&ﬁa &ﬁ&nﬁéﬁlﬁﬁrd’l% 1@ GRSRES Gudhnhd sﬂe%ﬁeﬂs hrogugt Brinter 196,

user terface that i.s cou us
1T i hay B Eorgried D erE ot e e s A o
structur es suﬂonmtea Hr alayedpepaie tin ganwvqried enviranment using

uni V?cgﬁ@% c81%Fécﬁl)1(1]§)t’d Sk L&S@dé feime 05 ltll%% Fl?(ﬁl a%tat'}%ﬁ‘ioge computer

t ype SO conne
121 J86 qusnncﬁc @pmau@r 180 anayabe a perspasl cmmrtexa@esem a router, a

I n agdidRPd @ pRBMURE of Sther EQIRISH Gtwiok? n@ﬁé’ aﬁh%ﬁucaﬂy includes
i ncl ude otgg %fg r:ﬁﬁmheral out ut .devi ces such

speak¥y oF GURREY deserl e%hoafﬁ IRV b %mg@rtu& although

t hr owgly amendrputorpgs dphey 881 had Bédhaitiastifed lCPTEUL eIThe logical
nnent  usi.n

oor S BBREagRe T 3R BRaE R S AR R A 171 and o
such vade argaengwerlc (W AN el 73,81t Reyreise moldataher ifdwomrkyg. Such
be a ngﬁﬁo?ﬁﬁg |l enGRORUERS o %eaco?ﬁﬁ%ﬁ{)aceQn o?H&{:sr entglgﬁgé W@&é‘computer

eer device or other co n net

typ| élﬁgﬁ’fifk%ﬁ%tr%@@ﬁébﬁ/méﬁm%ﬂ | of the el ements
descri bed aboveynhel atdavia 4 Q,A‘I‘DHBMo@Ihn%Jeer@ﬂuh&ﬁu%hlputer 110 is

I de 181 h
'n eennestal I8 8 05 et PerSTies o edpoidh 1D When used in
i ncl wd® AN hetvairkiag eavinetment keofripiitdr 118 typinalainsiudes anealem 172
net V‘Qﬁ‘% ﬁé@g‘ﬂgﬁ&7€6 Qﬁ%hgﬁi{?{ %Lﬁlﬂlﬂn%%h?lqse o%rhWAN 173 such as the
NEL WOF & npr a

net wor ks I'ng
i n oflntesaes, Merear p72.sehigh aeeychsnivtaresl qreetmmzadsmay be connected to

i ntrapabs BRA21R8a bk @ﬁﬂiﬁﬁnteﬂb%rlwsﬁdothé‘r %)ﬁhcg.‘lg‘xate mechamsm In

netmorkln% envi roonnent mput er IS C

LAN BAFLY %ﬁﬂ“@%ﬁwﬁlﬁtn&?q \%%Séiearct%@oré ltixg tqqqmputer 110, or

Vhen pmsimhsithleraofy\éld‘dyl’metw@éd(iﬂ’lﬁe EdIbte sto? Rfe B way of
o Qﬂi‘ﬁﬁﬁz STy y way

110 t es d or_ot her

est ab %hax%oﬂ‘n‘hﬁl% é?rf ' g\r/{g}ls%ﬁ Ipipgte gﬁa%(gl Pti,?grams 185
as re51d1ng on memory device 181. It will be appreciated that the network
connections shown are exemplary and other means of establishing a

communications link between the computers may be used.

Methods and processes disclosed herein may be implemented
using one or more application programs including, but not limited to, a search
ranking application, which could be one of numerous application programs
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Internet. Modem 172, which may be internal or
external, nmay be connected to system bus 121 via user

w0 nan2226z er f ace 160, or ot her appropri ate mech@mniusiune/031965

In a networked environnent, program nodul es depicted
relative to conputer 110, or é)orti ons thereof, may be
stored in the renote nenory storage device. By way of

ex a”ﬁleﬁga@&ﬁ a @bplidatibh dtd@ains ABS applichtiars progtamss (43mahé remote

applicatian progra 85 as residin menory devi ce

T80 apgtigpn Bisgtespp e R e D RE IO vork © OV °¢

connect i ons shawnmantéoned elvpyearthoserdiltadniar thereginwilb pppreciate that

est abyd ﬁﬂbf&gecﬁg%m %P?}%{eﬁﬁg |4 QEceinvasRvARR score for a given
e used. t ho %

conputers my ¢ and processes di scl osfed .
her eidacuragntb&aynpF eriieaented | g OBlTe GIMRHIFTe System  configurations,
appl ih&qadiﬁgmh@%@nae\imj wiiifGocdastr $i8tenls| MitRPrdcessodbased or
search ranki ? applicati on% whi, ch coetL{I d bg one_of omputers
nume PEUE S alCPBRIST o g PAREUHGS: o T WOked aBEFHaL: i Gopputers,
pr ogmaikodipatergpphihframe eompotegy, and thel fkanheetisdlesed methods of

application pr L0..e I e
ot ienae o SO RRL QS HRRT AR K S Hchint Ay also be
appr geicticed im distrithiéediceapuingenvp R erss.ovhere fesks arh gerformed by

docu q@rﬁ%te@ﬁ‘b@ééﬁﬁg Qevict Bafl £E LAk Hhedh gl ACoRBRiNiBAGND Betwork. In
inplemented Iin o

Nt | her conputer system confjguratjons, .
i ncl FodisgibHied CommUing SovEgne rpgﬁpbgg@g%? I’%%P’s{’%pf’tf?ted in both
M Cr dpé) ans sdiioth agedtbro ktoprgediericenbl e consumner
el ectroni cs, networked personal conputers,
m ni conput ers, nmai nfrane conputers, and the |like. The
f Hxfenypdare Eatbodgnentsiocunent r el evance

score for a given FAGHEBIaERY, FhsRode d¥ Aethfiflnd M document

di stri buted conmputing environments ere tasks

wh ar )
per f delpuanasy sGoseiPl apdessasst 9§ HAGHUK 1R proxided, iﬁlk%ahsclosed
thr oqtabthadmlmml@aa'?@ﬁﬁem @hwdfwgﬂt_: utﬂiz@ﬁgs(i{) B wn@@gl t fuélction that
coO u n envi ron nt, A am no es e oca
- borkesBRacoai aruens BN o YA b P et on e network,
| npl et} ntrafking funktiéx draptaies/infndvodintent sr Awreledgeusbesd assigned to
above er ni.ni . ..
oor AR SLILALR of EATEI of EHARGH o
di scl osed net holike digglosedrkethodiorfisietsmmingng a daedmest kelevance score

uti i g BGiobhthe® JrPNKdtREr{ MBE bbBPridePhurhBdF stepb.Om one exemplary
account_. a_bi ase I k_di stance val ue, of each d
r

. c |% | ocunent .
on t hemhdimsric, the psthgd rof detrgninig | dpgumrgy relgyange score for a
i nto asueient cane twotk eomgfsesytleUsispnofi ot tdocwdgesand link
(or links).between doc ts on the ,
bot h ﬁ?«ﬂmﬁxﬁl n (flg? )cﬂ)cxf,ﬁlgﬁjtg‘ieo;hc %o%eé\goﬁr(é tgﬂé@%}éﬁéﬁ a %prééehfaglon (.)f the
det er nétworlg frandiheutoenmentednalinkcimfarowtion,f whergindibe ueprasentation of

on a fh%%%%gg?ﬁﬁg%{%rd%iﬁaﬁrepﬁg%ﬁg?éj{ljoc%hfeﬂ% an'drbdg&ethat represent

exenplary e e ne etermnin

docuntirthive] i s bissel Pk dstersurairn (G fbisas o nodes on
Conpr ieafetw ok, SheRs Bt ndie thithrél asinRAt bidrdd kiiekdistance value are

authoritative nodes; computing a biased click distance for each of the non-

authoritative nodes in the representation of the network, wherein a biased click
distance for a given non-authoritative node is measured from the given non-
authoritative node to an authoritative node closest to the given non-authoritative
node, wherein the computing step results in a computed biased click distance
value (CD¢) for each non-authoritative document; and using the biased click
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informati on for docunents on a network; generating a
representation of the network fromthe docunent and

wo 2ovk/o2n26Dr mat i on, wherein the representati on PET/UR®06/031965

networ k i ncludes nodes that represent the docunents
and edges that represent the,hinks; assigning a biased
click distance value (CDA) to at | east two nodes on

t he dartanos K'alubMQﬁd‘ elaDt dsxeCD@)dms ehdiﬁdoa:;frﬁn’amdegaﬁd%dathe document
bi as e[q ance Eth%q}e 5 tative nodes
con‘pﬂ ?Vﬁﬂc%scl?lr%\gé glé’lﬁl1 ugleélfl%nce ach of the
nonaut hori t at i We steges stmrlgtrbcnmpnfe@@rhldq information er documents
et YR e St RS Sy e
nona @R IfemPRERE §¥stenet el Reoindexing appiication ¢ads &?&@réte&adg@@ﬁemaﬁon
to tRe @eVveBtwiiR- &k othet gbduneondoglal Hﬂ]@rlﬁfdhnhﬁ@n wherein the
o ot B e bBlER of G pbevrt iR BRI b FeF Rt 1 doouments and
doc ueegds; th&ndpresdnn thet livdes b iSasted représekidtion afithe netdark is commonly
(" e UL T b B GROMEEALOb JSLELAEL e gt
t he SEMRHER. usihg datapgashered diy g PEEs mevheradk jap anchor text
i nf ?ﬁmh%&%bnf i8 rgad@fédr@lataalngatea 16 S MBI Kt aFBRY d@cﬁnnents ofthe anchor.
per me Xi n ppl.i ion co
on cOMPRIPREGS gef%’ cepth &t w@e&?eﬁblspfgwr}%&gg ’é‘ S. Patent

generAgipiisation Sgafab denibat 10059862 berithdt"SWISKEM GNID METHOD FOR

- opr AL TRRATG RCHTE g3y MFQORANGIR spagcn ResuLTs"

r epr dBethon tugusiotly 2604, she sebjed gestet loftwhickhpis dweaby inesporated by

|1 NKSeferdded rﬁté&ﬁfr entation of the netvvork i's
conm)nﬁy re erred to as a "web exenp

aph. "

met hod of generdt: Agepictian e@?laaﬁrsew% sra@béd@élfﬂgg éaetgnents ina
galtc h&fe@?orh)épﬂ:eﬁh@?ﬁﬁ@ b¥RRER tHel dakumelsts arz\t@fsﬁéwh @ﬁ(FIG 3, exemplary
I NT Or 1 0 ere ut e 0,S

t ar gttt AR P e R REAGNE, i eSS sRat R imsh{wiin a given
conceptwak spach(a.g.t extorpcsatd estrariet)e dndredgesf 38, [whithn répr&ent links
P ST AR B8 PR P OB AR ARBOR bifhooa
RANKISNGBRARCHIRESINTS0 S| dre@verty Ataplsfied3oepromyoiption haf a given
subj agtwémt ke Of T bﬂﬁ/ | gﬁ\%eﬁé’cwbﬂ@@ R ﬁia?dcd?ﬂpnse hundreds

refer nce n |t en cts an exe
| iSndS G dRstines fud ﬁwﬁ%f%wdéﬂéﬁ gy of linkes
: I in ks:obﬁetonmg rlotinecs thclil’&anStheASFbﬁﬁleﬂhﬁugﬂ éienﬁalary web graph 30

O d .
Fepr Sl U 1 AR DindR SHRI R B2 FR o (R et gode 39) i
( e. g.shouldchy wadeatteod that smen )iqtudrmbt‘ed@e@ttﬁgp avgivegrhnode may have
repr efﬁl%ﬁfedls'dfkﬁnlgeédiﬁ@&r%b rﬁfggf’(g‘@ tfdinfenB € dreds of other

netvvork space {/0od t hat “exenp
b dfosprents Withia fhegirbyons (€8s amsipage 9 @ ork megy bsrlinked to

a gl vgeryngigeavithis prRaRtwdi¥pi cal |y, a given network

B T oDt A AR o oy s e
a first node linking to a second node, which may link to additional nodes,
wherein the second node or one of the additional nodes links back to the first
node). One such cycle is represented by nodes 41 and 42 in FIG. 3. Other cycles
could be represented if any of end nodes 40 linked back to any other node shown
in FIG. 3, such as central node 33. Regardless of the simplicity or complexity of
a given web graph, the disclosed methods of generating a document relevance
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connecting docunents to one another. Further, although
exenpl ary web graph 30 depicts up to eight |inks

weovnezer to a given node (e.g., central nodePrGBYUS2004/031965

shoul d be understood that in an actual network
setting, a given node may hax? hundreds of |inks
connecting the node (e.g., docunent) to hundreds of

ot hegcdo TonTe N SenMibdlinert hﬁa}n Bé wesk ofi eang. welh lpeagho iecluding those
page of a. net\/\frk may be |inked to every page within

the RETRBMECYCI addition, exenplary web graph 30

shows very fewQmngelaeweh egrgqh, has béensgenmstiesl, long kirngoreoteghniques

Seco% dl?s’edvl‘.@ ?1%0 g rbi e fngpcﬁﬂqéet bPOR o RIBES documents within
Mherel e secon noae or on

t he addlt‘)ona n% eq 4
i nk ieheoa@woﬂ@ spase, Fapresentad i) the yodess QE Mecyeb rarh.  As discusse
re plr %ﬁ&gﬂat £ oW Ot‘tﬂ.@@ 1@hridiés 41?011!1&& Ellt@ée 30‘(4 I(i)lnlitecﬂ t; YD designating
cou e represente of .end..nodes
back V8 CaMPrH AL %&al@ogﬁag% nofess 1@1 sglgngﬁcei?cfé §¥ G authoritative
cent matlesoblasaiXlicReljsuteaakiedCOhdiipioptibnally, gssigning two or more
conp Ib@XI ] %h&g d?st cX %lu\@?t{ )aaﬁt difie s Cdn‘ésﬁlgtﬂ'é?‘t Q@d%mgmng

of ge ratln evancescore for a
docurdge valag tcb eaqls@dgecnf thweh@ga@w éﬁhopuoﬁellmﬁSﬁgnma Fs@inimum

cont %ld?é QRUE XS leESh edFCEr Re WRD SheR vilasin iRe fhlmmum edge value is

P RN X N

dog u r(emﬁaxw %) Iopubllnmyn edsiing Syaeanoreedpe selte thabyiffendom one
n J

heca st S AR Ve SHE AR IR SIS B non
desi guthtoritafivevodst and r(eulr) cpsionally, slowmerading WeOﬁébFebIased click

E): Iazc, e(géaél L\L‘]‘% ;@rlce va ‘ﬁt&%(:égsg‘,tygotg?? %ﬁezllel@)‘/l’smg the biased

assi ghick glistagceoralpes geq;qr%tg é&e@w@kseawc tgPelEs- v drpiesof the above-

( CDA) dekBtded xlchlard rtéUh!nQﬁl@s mﬁﬁéﬁng thevdiagsise 1N digtance value of
edge val ue to each ed

opt | e Fyotg SBP PTG YeHRE Y A aa i Lheempjery web graph

edge 3ffart kbowwem BiCGah, wherein the m ni mum edge val ue
is greater thang; [
a?){u%? %r ocﬁ %l%%gi e shape are

click distance Vv t|o

assi giefdo ideptibr aum@a@mg@oclﬁa th@atetw f‘éfbﬂf: SsoHehaving a

anot hﬁfoulz{rvéﬂai)e CaeCHdeAt td1Gdentidy Qﬁﬁdauﬂidrﬁﬂftl\fél ﬁb@é&ce It should be
value (CDc) for ch nonathorltalve

ode
opt i omders\yooddé%gwym% ghyPLoRodeR eV Bsaoeilpy a&gﬁ ‘gdph may be
di st adsendmidue aui(lﬁﬁ&tm gmmepmmg oes asmbenof fhétotsdndluding, but
qgueri usi n t asge cli I St ance, .
gen er%&st ehrplrt?cp" ttok élu}né)ﬁr Pf'é é% % %%ég?hﬁﬁ#xéj ?gtwork space, and the
abov enlggleri béd‘lmgmmt’érqt)cum@trtm thate gref cvltlamm@tmqﬁwyomlmepace In

bi ase Vv gl r nt
i thi %{e?x#l&ﬁg?%%%@ﬁ%o 9 dﬁh@flO/Q REdd} arénaéﬁgﬁ’&gd‘gg Suthoritative

repfesented by exenplary wep ph

30 ar BOdSH dink, Tepresentd Q31t of ho‘}si%‘ﬁ]‘eﬁ\"s)ﬁs \bg)@g@,s géﬁlcg%r mportance).

nodes 31 havi ngFarthéyaltBouhams s@b@nt@ﬁexér@p a@e%b fotaph 30, each

ﬁgbrgaét a&i be%wegﬁ:i gg’chvgatlrhép notdlgse 3P1€q a3 ‘o edge welgﬁt assoc1ate<§ therewrch
Typically, each edge 32 has a default edge weight of 1; however, as discussed
above, an edge weight other than 1 can be assigned to each edge 32. Further, in
some embodiments, two or more different edge weights may be assigned to edges
within the same web graph. In FIG. 3, letters p, g, r, s and # shown on exemplary
web graph 30 are used to indicate edge values of some of edges 32. As discussed
above, edge values p, g, r, s and ¢ may have a value of 1, a value other than 1,
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circul ar shape are used to identify non-authoritative
nodes. It should be understood that any nunber of

wooee®22251 hin a gi ven web graph may be desi gnaP@dusm06/031965

authoritative nodes dependi ng on a nunber of factors

i ncluding, but not limted tqy the total nunber of
docunents within the network Space, and the nunber of

"I npefd/antaluekothatgiffcs ﬁfohﬁbneimﬁ)th\irtihiomddrhe fmehewffea b1ased click

I .aph f
o st TP BRP o8 ol P o2t e M fo o ASBRapy, edee
9 ouwalufs @4, dor unandt s aawebes Hp cztherrmlges mu¢xamplary web graph 30,
' ”p%}eaﬁﬁe.«?age’:ﬂﬁﬁl & n@lagé“?%g{;b \Ag/géqu%h %?ea%&efﬁﬁh I y In some

web gra eac n eac pal l' of no
31 h&gby rr@@&e efes gﬁlueaégrom 4t &0 PR edt treLl w&%aqhmy edges in
each epdflas2wbin graphBd atd the ealgie numibeh tan@fareleqlm)wvﬁ gl;eater than

acs GRanERS! wen oy BB Rl piinel 1 B phiBrtad e

enbodi nent s, t Vithe@nemomeorditécheinesd ueddge malifha sebmyaphein order
aSS' %‘%@fe&f’ b‘&‘!&?%h\ékt Jﬂhtﬁn&dah %alﬁgif%f"\fot&u HeARNoy I nE k may be

exemplary we
gr apmaggaliy enmlg@d fﬂ‘(lﬁ inseforaed bydaesypieny adminissgae ofhe system

edge%dﬁ%ustﬁﬁoﬂé&%@@@g@&@%b g?é%%e aN@ b8 thePweb %Taph asYesired to

and t 2/ 3 val u val ue of her tha
1, an 611?06? S¢ 41 ‘X(@’é TR efrF]é‘T’W? F‘@)ﬁ’ﬁr@ﬁ‘ée H’éimc?rﬁ dggypagnts within
t o f urdebesrkadphecss ddasasied ablovek A@phtmnecoda,l suels a@ﬁpphcatlon code

nodeg, §JCS¥M§,§1‘EH~1§ gs?fgnrir%laﬁe{bsfe Y gong{l?l? Qear%%/ 81!16?91 4%57 automatically

edge "val
ot herpr@:hrgesa ibbase e apivab yerepih ugingpdne30r mete o ¢hes aheve-described

nun‘o%chnﬁﬁ@s gég tcmﬁgg%é ‘52#9' clffcg &gta&ree@aﬁ@é (éiggnfo} each non-

In so mént s ues for p, q, r
t, as¥ Fla%(§n9ﬂ@ ot her edges in exenplary web graph

32, are the sarmGsuainesB r@ﬁ@beﬁt@l@@@bwt &la@trangﬁlﬁﬁ\hﬁg exemplary
t han

o aftheERaR e arp e Retet ofsishaaRa ash gt e Ryt Bk distance
used vanestati rfodesome bvalr gipdh followed by ah @ptbhiad clownigamdag procedure

| f
ﬁahﬁgy:(dgq S{s%lﬂfifdgﬂlg Hg%aoAsq dF% AA, %xéP él‘ﬁﬂ”ﬁeﬂﬂ@éf 4B starts at

adni legkr42qmd progeeds,tot Sé% ‘éﬁi‘m Iﬂlsﬁfﬂ’r@ﬁoﬁ nwahew@nt@ntatwe nodes
give r(oif\ﬁklgf ﬁl@'%eleét@@ ofEbLN hﬂﬁ ﬂQﬁE’s @ UHL JidheSh ﬁ@&lzo}l@space In

tiv ortanc
Io 2 g " as - Aﬁ}rlg %?\*?utﬂ?,ﬂq%a gv%ﬁg)ldlﬁi)fqg lﬁ%@@r%g ?ected wherein m
descris gmltea Idmn&xr efpgilto 2a0noe tiecmichoratdie nddes(p IURIAY) aeselected,

code Ceh(gmglagg %Mod%lﬁ%&tegﬁg t%%f%@llg of bgctckcmd uctin g a

sear Uce a bias in a
web graph usi ngAbldéCI@)Ipn ndpek 61041 h&ﬁ@uveathS$r itadel by a system

tech rﬁdﬁﬁﬁﬁtrﬁt@r thethﬁﬁfocééh%h 'af‘ Ra& Rbafeelf ‘th%é‘ed%h Adnce values

val uechggc for each ?onaut oritative node

4A- 4BCEp I S8R Or e @it dhs poghtbrrigivmmades WPhREse il adgeision is

st epsmade tal’asﬁgﬁi apleast iworlifkaentHiaRa %lhﬂﬂ di@ﬁm@@dalues C’DA) to two or

gener at | ng | as ues rn

b draSPHBY PRy g5 R SottrapeL meptiod 401 piSoceds to

pr oc estiepr 4305 wherem at least two different biased click distance values (CD,) are
assigned to two or more of the m authoritative nodes (or URLs). For example,
referring to exemplary web graph 30 shown in FIG. 3, authoritative nodes 33 and
34 may be assigned a biased click distance value of 0, authoritative nodes 35 and
36 may be assigned a biased click distance value of +3, and authoritative node 48
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by a system adm nistrator. As shown in FIG 4A
exenpl ary nethod 401 starts at block 402 and proceeds

W 200302325203, I n step 403, a number of aut horiPE/UYM06/031965

nodes (or URLs) are selected out of N total nodes (or
URLs) within a network spaceml n exenpl ary nmethod 401,
m aut horitative nodes (or URLS) are sel ected, wherein

m i t81 By asRt @Eigﬁéﬁig bﬁfs?df glicd diktancd veﬂ)ib‘:lef +ﬁhe§rom step 4iOS, exemplary

aut hori tat|ve nodes r. UR a sel ected, exenplary

met hB(EFﬂlfgl‘lﬂﬂrp(Sﬁ%e@g%tot‘gecﬁéoéiil-bi%%(n‘{@l‘ ock 404. At deci sion

bl ock 404, a d&®etmrningatoi devidien fkatl A, df oy decdsien i made not to

admi Q_Lds%%r[ &tlgéjst M?Hﬁfé}er}t%'a@é& bi&k @%tah@éa\?atluésvﬂ@lﬁqb td 8v et more of
Ick dis A) to t

bi ase di st ance val ues (CD WO O, re of
the theam pBhonitative 8odrsd@s [Rks)URxayplanys mathad 40, FRcreds to step
gﬁdte 4086, @ﬁ&ieﬂlnthétséaigéaﬁ%se& whcldafstaee ﬂhlubi(téhmﬂ iThdsiped to each of
i stance val ues, 0 or .nore Q m
aut hdhs Pyt tﬁ%‘é?e’%‘@(eﬁ r(orLfFE}%gf),' E?(remﬁ? I‘F,éflﬁrgdtodﬁcfmplary web
proceesith 3® o$tRIG. 405gaimhackiof the alithestativemodes frauyeet assigned a
bi ased click, di n al assi tApet
o S5 A0SR oL 620, B 657 b L Beempiy

m aut horr tat | ve hodes (of
exanph@hod 49leprorengs todesisepblack/40kb graph 30 shown in

FIG 3, authorigahid@oRslek 287,2RMieddnimatioReisagailgigda system
a biased click distance valu aut hor i [

i e of O, ative
node<dBBNisHoORe! ARAICHION,cedegKagiher thiasugn ap efgg weight other than 1
di st aﬁme\bﬁlhﬂ@recﬁggéfof sﬁgbbagl’alblor If adesisiondgemad8rimpsdign an edge
assi gned a bi ase e i St a . 2 [
ot op e R IEFEH & bES wEROIORER YR UG Haph iy method 4ot
bl ockord@eds Redasisiomblotk 408.ciAgidecision ddeckMNB, aidetegmination is made
deci §j [ : ' : 14 '
oi asal ryaul giReittabniSagdh e okt Aif VERER te cdges
t he mfaut¥edr grepl. vhersipaths mirmum gjse walupnt Fspisidhppdhe largest
4|0_1 E(fsgigﬁ;&ﬂﬁiaééa &I&Mi(ﬁg&Ae ey @my,L.he éﬁ?ﬁ&ciﬁbﬁiﬁglatd% to assign a
clic I.stance val ue i s assigned to eac .he
ot RGTGT s TR B g o' ey St RifGER 66 rififrum cage
r ef ervalingist grestee thahathy lavebst gssiphed3biasdd ¢lio®. diStanggavalpe (CDmax),
each idoat | i aned.:
by asc a0 T i fRelO U S Gutigh ADfhiBum cdge value
Fr om geeipr #98 theleegrst essignadbivsel dirk fptarccetrdug (CDuna:) is assigned
gem S{oQficR !e@ﬁé‘oﬂ@%e%@?ag@.e Q0% leRinpPlle Oftheril to &xemplary web graph 30
aS:)Fir n%E)]lﬂpoE%%,&E;%@%t%@%ﬁ@%&f%&%@%&%? gzﬂ‘ggst biased click
gt her distaace ﬂalﬁég(@,ﬁnagfanET@DA,@ﬂ@ﬁ@d 1563, a miabm gﬁ&[dge gh]ﬁle af greater
eci sjon ,L,s_made assi gn edge. welght other than 1
to ong‘a‘tﬁﬁrJr '3%?351%18égosea8?1 egg%\ggs%@p]ﬁl\,ﬁggghpl ary met hod _
401 proceeds t olmecmsicorbodimaits, 4pplying adebiisiuon edgeorilue that is
408, gregf‘e} 64N ARt faggésﬂ §ss¥%1@§ Yool 'Xﬁtcﬁ%&@r@aﬁﬁéééﬁﬁ,%r) to each
r m e to the edges o

whet h to assign m ni ge val ue : y
a webedcapha Wehegreph mavehaye momsmdvaniesssal lethis egpediment, such a
t han tdaBnigaé ?@ﬁhnteéssmgnmé_abgigﬁcbi@eawcﬁ sta06 9aMal(u®,) of each

(o) b g 00 R B A s i

m ni mdistaadgealue (CDc) of every non-authoritative node (or document or URL) in a
web graph. When importance of a document is based on a lower biased click
distance value, such a technique enables all of the authoritative nodes (or
documents or URLS) to be considered more important than the non-authoritative
nodes (or documents or URLs) within a web graph.
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value is greater than the | argest assigned biased
click distance value (CD Amax), exenplary nethod 401

Woe@cezais2 to step 409, wherein a mni mum edge REI/U82006/031965

greater than the | argest assigned biased click

di stance value (CD Amax) is 3 signed to each edge of a

web graph. For exanple, referring to exenplary web

graph 30 shownFidin kie408, eXeinpebmylmmthdcmowpronenm@ t&dedision block

as Skﬂg@ %o%m(%ﬁggtagg Lﬁi%? e%g(g{)eléwm%ﬁ%\#u% r%geta dgmglgp béock f408 ifa
gr eatlesisibhanmege het @saskign edningmeacidge tgkie3o esﬁnvdgel wherein the

FIG 3, ,ﬁmﬂn SapE v@ﬁ@qg'gt'i’%%sth Hféa%é!ééekg% asag@;fégnege g‘i%k glistance

val ue t S greater an t i,ase
cl i ckalyr $CEhae). vaPRlanCHeioRhA01 Rrogesd depisjgsp block 410

gr aﬁlah@?n( ihBKE cﬂpﬁi@d Mﬂﬁé@g?§w i! tﬁ@leﬁlbﬁﬂﬁﬂéjit gﬂbtposmble for a
SucC atlte r ees S ne as

o'f CuOarElante B e 4 Dled sk oMt e oy dhan an
(or dothorianive apddRle), besohedeed hmne triygortat thah dbeahthoritative node
bi as G v . . .

ron- e gl ks, LSk Riueld o Eltyr gt g o
gr apialughenFompeaplac sofl gmna m@mmrx svebag@nhow #f FIG. 3, if

| one raufhloﬁﬁﬁi% abi& x4 i 35idRea M@iéd%hcﬁ kli’slfhr@e L8@®BRE M authoritative
enabl e of .the apt hori t ve nod éior docu

or uﬂeéﬁ 3@ ds BesigsAsy Biasese! ?‘i‘ﬁ?o\‘%‘éﬁh P ¢ Yafue s i +,
non axuhhothohadtivvamﬂeﬂ 88 Haod¢ adﬂmﬂt Biaged tlRlksdistanédvilue of +1

hFrom ep.409 | ar. hod 4
pr oot T <KL 06 B B iaied a5 i [ TR VAle oy the closest
descrautbedtdﬁle'bmde%touamﬂe@etvahmecﬂzl on block 408, if a
decision is aneA{’laE01£1911 FISKIP R sﬁ'&v% 'IH'PI@}dgl% V@hét‘é‘rrﬁﬁatlon is

each edge, wherein t m ni nrum ed val uels reater

t han ™ bbaagsa§&ema§<§n@h%@t%u WtbeTCip] 25RIER SRR AW ol ferent cdge
( CDAIVR%3 ,to BXE P ndry ed@ds It WeHL chibRC e dHebisiondk |m(adte Qo assign at

deci si 0 0 .sho |n FIG d descri
ot ol g Atterd Rt R & o e iEraSE & el Eaph, exemplary
non- andthat 40hpro¢:ee&sad e;tdpozllliaMemnbata]sm thIdIffeIﬁnfsé@B omlues are

val ug a!’.lgﬁezi H‘%oacﬂ' ﬂlﬂféqg?éetsaéf Xew&o%?atp%ﬂo t elggmple aeferrmg to

consi mor e or than the at ive
wher @mh@or‘@b@@ dodsdoFgat 3, @W@eﬂtﬁ edge aallu@warq, r,s and ¢

bi asefaye bb Ciés@héii an ‘Pe%stV ﬁ?lfé' Q) ferEia" mEFp) eFrofnegt%{) r4199 exemplary
FI.G if authoritative

:1 gd :XIE%B?@@]SE‘?O@?F%G t(QStSP gy@é%&nb%bedwt ance val ue of

53, aut hori t at IHﬁuﬂmﬁ@todr&e%l&oﬂSﬂdl)@mﬁﬂO ,aifba alseidioal isckade not to
I st va a alye, s is _+1

non- At e A 14F Blo snRRN sEERSHNEL Kows b ubls ctgents web ot
cl i ckexdingiam ceethed 481 proceeds (d step 412hwherein dfe sdmee edge value is
assi %ﬁgnéa 58eh %hg&gf éﬂwas ghE. ¥ YR HE e % ¢ bdife £ PR other than 1.

aut haori tative naod ge va
deci sﬁ%ﬁxwal@krei@mng %Wfpmmarym gmh 30 almén m {4t Bpeach of edge

: S maggudlyp d g, BYShRI @‘éfﬁlsﬁgﬁ:édftﬂé QEmWhaHIBEF adda @ﬁﬁl’b@lnotﬁér than 1.
et et e Yol b L%, S TS S0 v,

Returning to decision block 407 shown in FIG. 4A, if a decision is

made not to assign an edge weight to one or more edges of a web graph,

exemplary method 401 proceeds to step 413, wherein a default edge value (e.g.,

+1) is used for each edge of a web graph so that the edges of the web graph have

a minimal effect on calculated biased click distance values. In this embodiment,

factors such as the number and location of authoritative nodes have a greater
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| east two different edge values to two or nore edges
of a web graph, exenplary nethod 401 proceeds to step

waimy/oeher ein at | east two different edge val uBGI/ESE®06/031965

assigned to two or nore edges of a web graph. For

exanpl e, referring to exenpl Zgy web graph 30 shown in

FIG 3, any two of edge valu g, r, s and t may

be aggid rtﬁﬁcéi&ulht@é‘ﬂﬁasfe&@hdk fdﬁﬁmetvalueﬁtthm the-defauls tedge values.

411

descFIBRAeDAheralny Hengt B GETal s Uspud ipyn iy i 48
decision is rradite step 4131 ab®bgh cénckl distance worldgst f(é?’.l)ehtfor non-
edge \Yt% H}%ﬁv% ﬁo%e\égaroﬁocﬂﬁ{eﬁts‘gs s szfareacaﬂﬁliht&f aﬂg‘descnbed in more

exenpla rocee efg , Wherein IZ
same det@gé)em Uile jbiasgd §ilglﬁ distange yahig ’d@él‘cfﬁn targgt pode (i.e., non-

grap 'ﬁuth@ﬁ%tﬁf@ 0860 R’,'Eé},,, 48 lirﬁceé‘l ML 1@ tah edutlidistive. ndder may be
exanpl e, ref errlgg gqxerrp ary vveb graph 30 shown in
FI G calchlatedspe t ues p, g, r, s andt are

assi gned the sane nunber and a nunber other than 1.

From step 412, exe — 401, to step
414 descri bed bel o%ﬁcff{’“éf‘u:ri[ﬁitn ‘f”@sesdec:ldgl on ock 407

shown in FIG 4A if a deC|S|on is made not to assign

an e@?ﬂferé’iﬁ" @b%f,os Q séfs TR %s%‘ﬁg&%la%@d &10R Qilﬁtﬁl@dbhvalue for the
exenpl a d 4

proceeds to

def a@p{hoggaélé(e\pgdg é:l({sgstgto thg Brg?’ran@eanq é{%fg@% h, &93%) fferred to
a V\Ebleﬂaﬁ@]@? EeigeViNak) iebfésadgﬁﬁe &fgetme/\elbi@eawhlgh'aM1@ed to the
m ni ect .on te ase t e

val udds Hlkgr}ﬁ gh eﬁ% r%lﬂ} Eft]avgt c% suc € ta(}é%t ﬁ‘&fe The min(x)
and Ifoncatoman uedd tavintiivaiotthati a/mmmdle@lmréwted biased chck dlstance value
gr eat.er, 0 e | e

Sal ueg u?%cg E&{ 2 eé’i d&?'nS{i‘é aitozéexgjn ﬁ%ugfsﬁle fﬁ&gir%dissffélg&%lglrecﬂy to two
exenpushoyitatisernodes 0 The bissed elick djstancsy alupos A giren;target node (ie.,

)F|]9 Ifo%aultﬁbtrﬁat%t 41t1>ée) kcasg et)C |olt1€elﬁ fhafit Gidee mﬂﬁgﬁa;ré@ to an
or aut horitative wment s or S

are caé‘lntt‘ﬂ‘i’r taffvggod %naé'é’ﬁ F“‘Bg%edi‘f‘?l%tﬁg YEF1 bel ow, the

bi ased click distance value for a given target node

(i.e., nonauthoritatiye anlqﬂl éﬁtDc J.@-rd g,wlg@nked

di rect ly to an aut hor14°&fi ve ul at ed
using the formula: von(CD Adosest + Edgev\el ght),

wher e, e, iAdgs est re'b?e@51ﬁ§ QHE SaldiBuds %ia@é’@ d:h@k agigenéd Walke of an

di stance val ue'"f"or the aut hori tat i v 0
the t¥bersnt mode haying @eglévV@ﬁ Fle %ﬂeg d?l?%ﬁe?hﬂi‘dgﬁ?me value; and
her ei p@s7d efé@kemeﬂts riapredgeniatuct be ceggaveightusssiphe@dgethe edge

wei ght _.ass to the.edge lin h

At hoPFRE [FeinseR MogeRENE SheBt Maale T GLORFER ik distance value
f unct amshthe sargetexhde.oFroma step déd, telempharyvingthed |40 @lrcwbésttedtep 415.
bi ased click di gfapee s ltH@rf%sﬁltt%ecqagearclﬁkg:hé’t%{ben@ﬂ@es assigned

for exanple, if the'nodé is di rect

aut hotGRatandealilnied (G, 33 rstsd 11 3 BYELEm §@%‘H&%m%ﬂ Jeypically, the
for aggisng "édfrﬂﬁﬁt@;&oﬂ"té@@ thé sPstem MRV b bl ¥Dr&QElRdh queries
(et us?in thc) resu t1ng blase cthlglgs(’i?stalmlcg K/% uegl(gs%f:gtnlex (E’&f and calculated
(CDy)). If the system administrator notices obviously irrelevant content coming
back, the system administrator can use the above-described biasing
tools/techniques to downgrade one or more sites, for example, archive folders or
web sites, generating the irrelevant content. The above-described test enables a
system administrator to evaluate the biased click distance values for possible

inconsistencies between (i) the actual importance of a given document within a
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authoritative node may be cal cul ated using the
formula: m (CD cm n+ EdgeWei ght), wherein CDc mn

wo epresest s the cal cul ated biased click di stanP€r/vsio06€031965

of an adjacent node having the | owest cal cul ated

bi ased click di stance val ue; @nd EdgeWei ght represents

t he edge val ue or edge meigh% assigned to the edge

|'i nkhéigrotihspael] Jaﬁ@ (élm)t the didportemeé b thehdoclimerisds iadicatad by ¢ biased

bi k d I d t . E ..
ot epSoek e g i et HombulBEAE 4Bf Bl Whaecision
hi sblepk416, the resul ting biased click distance

val ues, assignedy (&R dfgn ﬁfb@kC‘ﬂkCléJ @ét@iﬂnﬁﬁ%n) i %&@by a system

tested by a sysfem adm ni'strat of,

syst admudatr v hailes o dewngrade any psa@ Ik @ﬁ@@%ﬁ V%@S’dﬁ@rder to

or NMioge %Es@él‘}‘/hreﬁtb@éﬂtetﬁe liﬁlpaﬁaﬂcb Q)ffaﬁgbliehl dwuﬁlleﬂisﬁlﬁihm a network
cI [ ck di St]?at val ues (d

A
ISyt ToRPdR T APEoRATD PR oF et iR gk gtistance
| rr elvaiuesntm cadeent mawi clgsdipakpresdng thy singrortance of one or more

adm g?ctﬁ}qﬁ%tﬁsl"%tﬁ&”% Hécgrohl‘gaa@? LY Ein gﬁ@ﬁieﬁ%‘& Afﬂlaﬁ'b&%fls to step 417,

t ool ues de on

exanpihereimiherhiased chtlgdistanes valeds ofione st meendqaanichly (phURLS) are

irr eh&*\ﬁ@t@a ARG ﬁégauveT? Or phaueelfde sesh ke 415 ‘éx&ﬁﬁl@hﬁ‘ﬁeﬁmd 401
syst em a ni st rﬁg o eval uate the biased click

di st HFP&Se 4P S8 %8r possi bl e i nconsi stenci es between
(i) the actual Retpaimpatocéecidiorn bipickedll 6]dE€ unmdetision tifiintde not to

anet ‘ré]‘fg %%gg%gl a})r}dmgllb B1a§e§ cl Cﬂp(ﬁgtél? C&al&és fn I‘dglo ?q:%% closely

as i | ase
st epf%@eﬂ%ﬂ@pﬁ@ﬂf&ﬂnn@pﬁ @@emmpreod@camemmw@m gimswork space,

bl oc [ §
e lé}é;ﬁ%ag}égxtegﬁ@ g@%nﬁﬁblcg{:dr%gitfrg?t3§to de h;g?ifgﬂbﬂ%gﬁ'lﬁ Nhi Biased click

raae
any Hisk9es ¥plpek assighethde %ﬁhelégatlm Bedser 2ad Wgc‘rvéated for non-

cl oaahmoﬁmwe&mtes tafbeutmvdr fnad @ﬁﬂ@tﬁg Au@tive o dxeetiBRd an overall
w thi,n a

tovniPafatl BREhoRBRGE o dasfl aBF it Shetid n Bk Suewe; From step
or ded18 cexempiary nwdlsld4 M gpo@sdnto anldlockpd®t ance of one
or more docunerys gf%dsgé&‘ a@ov@e§i?9é%1§&a&§tmﬁ% 9@9@@{%&) for non-

met hod 401 proceeds to st

ol i cRudostaie 8oge (GEURSE) ohe veh hareieaumeisd Hagedron the shortest
URL s Mdistdife @@tw@eh@g@eﬁ h&{-aﬁtﬁg@tatw@hadeoqor RIS, M8 Yeferred to as a

oo RS iy B8 B Lol et R 8 Bl P exomplary
made pnatess ofodowig.rlawfg dhe Wasedockclbi distenbec vialiks (CD.) for non-
i St AAARYANKURT L h U e o 8ect A88LLa L RIGS AN sphe

i nportance o a networ
space, exenpl ar§IG¥eShe8B 40ustate 8 degisaldflew cdifgramoof e gxemplary

418. Jrbcesd 40 féllgalcﬁlaﬁn§3 ﬂéslﬁgseﬁl difk cﬁléti{c% 3&“&?&1 -authoritative

aSS|gned {O aut horjtative ngdes and cal CU

nonatofeT (T {RLY Wikas sstwortk $HRPS o BXPRDIATY Bli‘i’l%?ﬁ’»ig‘m starts at block
f unct4140 aho pedeeddriongepm 41y &hatd a web graph comprising (i) authoritative

nodes with their assigned biased click distance values (CD,), (ii) non-
authoritative nodes, (iii) links between nodes, and (iv) edge values for each link is
loaded from a database into memory. (See, for example, exemplary web graph
30 in FIG. 3). The web graph may have been previously generated using an
indexing procedure as described above. From step 4141, exemplary process 40
proceeds to step 4142,
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docunent rel evance score for each docunent within a
networ k space. From step 418, exenplary nethod 401

w@e@meozts2 t o end bl ock 419. As di scussed abovePChUs®ee031965

click distance values (CD ) for nonauthoritative nodes

(or URLs) on a web graph arelgal cul ated based on the
shortest distance between a ¢given non-authoritative

node (or URLS) In adt&p 41aberbieddt clicks distdricar galtiendd®c) for non-

d the ¢ t . aut hori tat i d . ,

oxenprarg e cedd SO Rk, 1 RS FrEbis B dipx Pifaoe vatue, such

di st animginitgl Uessighidp@ midmunobiasedrbick distange vaREssugh ahindinity, to

a ne@(\p{iﬁi—ﬁﬁ‘ﬂgﬁtaﬁ@e %%@éscfcﬁgtflﬁi& Hde®- forviedh afisdRd click distance
| ustrate a

5A-5 [ 'ogl ca ow di agr.am, of gn ) . .
exenprleyCPbuess tobe Fepulaac nge FHERlZAHon P bRy bjased click
di st anemce Chlabs fsQonipRite, axtbhplahy rotese 40 peRBedto stdplaIi3.

wi thin a network spa@% &gerrpl ré %ro%\%as 40 .st r(tls tat o
bl ock 4140 and BrEPHE3: "étal%@‘o taiye %sr%reén%@ﬁ 1nto-a queue.
gr apiTheofnp4uitisdritgive hodust inssrietaimios €henquims aurtdspdrdeia the m most
assi gned .bi.ased cli IS es. (D

nona%{‘ﬁ"é}P?ﬁ“&’F i V&R oggst , ¢ (ée?\%&l %ﬁ%?g gsetpm?g'eazﬁteﬁgg%g, b_}éne_(tj systemn
(i v) adugmstvaibuerssofnsrothersiystemrietarminagasd &¥ce il puthoritative nodes

dat a ' : 40 BR) B edses IR RA bl MR 144,
oL PSR QU B Lt ey

web gqraph may have been .
previ ousl y gene‘?"aﬁeékfl%gﬁﬁﬁ( ‘Qﬁ‘%i ﬁ@@iﬂﬁéaﬁfﬁéw‘?y&@e application
descrdobe d? ﬂbﬁf?@bheﬁt:l[lgzrqu‘éﬁéﬁ éﬂiﬁ%l Ag%ﬁigjpﬂyajuyuq&) Fi{gﬁfﬂ'ﬁs tl4 all nodes

roce o, ste .ln step. | ased. .
8 i st éﬁ (dgie N @E@?’(}@ﬁs )e1t*a%rr 1 n@ﬁ%ﬁ?‘ﬁ%} ﬁsﬁn]%@ gna%%% éﬁCkaglcsetance value
i ni t i@,y ed(if)had theix bizsed dickskdarckiveliediabnbtesie(GRd)udf the queue
such . LRf i Qi Wola) ' ' [
@%ﬂp@%l é&fee{r%%a& b&Hss ﬁ?.;ﬁ’o&%&fé %thlcﬁ'gﬁ)%ﬁ%lqg Where exemplary

di st ance ) as Infinrty, t
non- aueeess 40aendse However Hethe i quews inBelesmplys chpmplgryprocess 40

bi asegnthidsko dicplyange val ue (CDc) needs to be

cal cul ated. Once initialization, of. i mum. bi ased, .. .
click distance Eft%glf?é tﬁ%ﬂ?ﬁ&‘e?@‘,’mgﬁwﬁlﬁ 3}388%&01{ distance
40 Ermd&a.,t ODg oe [CAD48 rethovest famdthd Juetdie This node is referred to
aut hor i t.ati vg no [4€ »l i nt-o0_a.

ut naroiery BeiBaER gy, PR B ol BelichatGen SRnfly process
t o t 0, theoaithamitativer nedet harang) deke smaliest [assigreadnbiakeds phide distance

as pr@a‘lﬁj@(i.eé'., ; @e,gi,,)b% e DURERMMGRT DLShE aliNeqR¥ént SRIRions through
ot her system ef‘er m nat or. gnc,e the m aut hOfI%(iaf_l VS.
nodesCXErE e daerss 4Pniedinds daviag dhp prpliesh prised slidp distance value

pr ocegds dﬁeoaﬂemitlﬁdrﬂﬂi%| fede 4d4dnorAbuttlediadi®molit.ocBuring the last
4144, . a det

. rmnatjion.is nmade b he a i.cat l,on_cqade .
as t oA O?éhs eﬁ%g}'i grog?%t%)., & nn%(%‘gi?vl% eesma(ﬂfjest assigned
si gni biassl ¢livktdisthicemadeswill typimellywbb agnaminthernitetied néder Once the
(i) optai ' dy.hi | i e, Valrjle .
(B 5211855 S BLCERE il SRR YR for ) i
cal cufesgd foptihe queuy, sseryplaeprpeess AP plocerdedmyraisipn block 4147.
process 28 pr SC@SEECiEiGn%IBé_k?hWE‘% Feldminiioh & @488y BieYapplication
g;gﬁggéq%,aspli%gwﬁgtgem S Current nodteq%s %%? utgrglets noncfc)ats. AP %g/e’d herein, the

term “target node” or “target nodes” refers to one or more nodes linked to the

current node. If the current node does not have any target nodes, exemplary
process 40 returns to decision block 4144 to again determine whether the queue is
empty, and then proceeds as discussed above. However, if the current node has
one or m({)re target nodes, exemplary process 40 proceeds to step 4148,
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continues to step 4146. In step 4146, the node having
the smal | est biased click distance value (i.e., CDA or

w@bwy/ 02252 enoved fromthe queue. This node i s PEF/E82006031965

to herein as "the current node."” During the first

iteration through exenpl ary Rgocess 40, the

aut horitative node having thé small est assigned bi ased
click distancehyataped 148, a. targeDAdtle hssosiatddewitlirthe Rurrent node is

node, [ bsequent. iteration hr h, ex | ar,

r oot e SRS S Ebn b AILARE ol R K AERRR T premplary
di st aebegrapdl Ieofiilys. Beifanthautative noda 48/ thocerant nade (i.c., the node
non- ﬁb‘ﬁﬂg thd dhdaMEst AR dAdk i did claevalllgez,t aﬁa}; Sh&lrHdn-authoritative
t hr oug xenp h

ary process 40, the naq ving the
smal Padss 3scqulhbsythisitargetdnode (e amedediked {apyiborpiiye node 48 and
th ypi ﬁa&izia‘h %iﬁﬁmﬁieﬂttﬁihﬁ rd'(&jsltaallrc;e wglug @ét?o iﬁmﬁey).lt [@hcB @dirrent node
aving.the smal ] es i as cli istance value (i.e..
Con B kB Bodeit sels P E rePrnfaty, bl "B ageads g8 eision bock
procd$49.40 proceeds to decision block 4147. At
deci si on bl ock ot ' ' Y ot
application coéé]d;égmtog b\?ﬁc‘é(ﬁ]lg? ,ﬁéé&@m&aﬁgﬁgﬁggébgg}ge :app llcatl.on ,
any tafgathethsadbe chigk Widenceetsaqaiated ath henfarged npde biased click
node diseince van@es gRatk® $han @BE Biaed EliEis@hcd P4l BPERcurrent node
linked to the current n deli If the current node dé)es
not RAPS et"é?é%‘t”ﬁi’c?d@%? % PERSPURE Hreoureppnode to the target
r et umnde.t If déatermmiontidl io ekadé 1at thotadganbdebiassddlivk distance value
whet h e I: 1 hen pr.oceeds .as
i scuosh S SREHE HiseS TROY ajoBlie VER 8116 BGaGige g an odse
or moveishtayaes foodes edex saphestipg phe cwstsn @oge do etbdstatgst node,
St ep eddiflaty pRiceis 40 pfdcedis! B 9§ 41RF BHBFHROG! WC’SBQ’! Wherein the
the current ngde%{as fetrieved fromt @Eweb graph _and .
eval (EBEnod, plassd ke distanceryalugyis gpdatedbe sapalthg biased click
gr apliisdééhcof vahhdSof 3he idur@tt Aedd balsi the apdewdiEht Safudeof the edge
current rggdeﬂ_%,i €. th(@ n det havi ng the small est
bi asEFURICTER H STERbY eﬁ)ﬂ‘ée) LN Bhe of
non- aut hor i t at iDwingoilie firgdtecaiondhiragh Reemplage proceset, all target
(i.e. j : it:atiiVv e
havi ﬁd%n@?ﬂ oy i Btid1 a2} Rl iRl KRR At AR ot o infiney,
i nf i frony§quenthsecxernlany eprocefs ) Y nEotese (et stp i 58y wherein the

sel edifdd cH¥ENddtadce RIS 85 $het rfdt Qe ds l%ﬁat@.&%jsséléé&ibed above.
bl ocI¥B4149. ad rm nati

At %eci Si 012 bl.ock_4 Aéﬁ e 8” i S
made TRV TRE Bobremeniieratiens thirteherxepmlary | pragess 40, the selected
SI st dmget Mmal et fodl ewatiplet heve at %ﬁ'ﬁag_rtafgea hbiﬁébi%séﬂ tledk distance
i st i.ased cli.c
di ot AR 8 TRl EehErd ARGt B3RS S Sspetis or may
val udievora thieseddglick alistendtei wglue hpreviouslyntcomfagized bt fke system
t ar gekniid@ator (.8, HRE GFLH: RREE Mok SultBABVB3Lat htefe“rrom step 4150,

target node biased click distance value is grea

t han SCREPRFRBOGesS|40g%ocseds ot 442 ue of the current
node plus an edgateped1gh theahttentfrdde bhe R4S AR BE updated

0 FABEE RO Gl Rl 0SB SRR BT o s
t he 4150, exemplary process 40 returns to decision block 4146 (shown in FIG. 5A)
and continues as described above.

Returning to decision block 4149 (shown in FIG. 5A), if a
determination is made that the target node biased click distance value is not
greater than the biased click distance value of the current node plus an edge
weight value for the edge connecting the current node to the target node, (i) the
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target node biased click distance value is updated to
equal the biased click distance value of the current

woowe/op26s t he edge wei ght val ue of the edge cPCES10061¢31965

the current node to the target node. During the first
iteration through exenplary pgpocess 40, all target

nodes wll have an initial target node biased click

di st &mg&t nodk ll@epd%its bﬂcﬂﬂm‘e'd ringyt nddenisiespderiick ydistance value, (ii) the

exe?@}f ty‘}?@r %&i@@a k Setﬁgﬁ%lgl @% éﬁeﬂggﬁsﬁ%%ess 40 returns to

node desisiop dickdl143 (sim&mrmb‘é& adbveier¢p detganination is made whether

subs %E]“&ﬂlteni hédehds 5tﬂérocb!1%'3t ﬁ&‘cﬁagp 125 eREM! ~n‘§§§n 4Omade that the
the sel ected target for exanpl e, have

an
i ni t icErentaogedopmpet 1@1"5%&%@1 tepget geds QH%IEPI\%M Process 40 xgturns to
i nfi Akéivioh IS UBLY afd Q68 SEIed Qs ekdriedosred tIf asti&@prmination is

4150 b I d t I

or cvisie) AL Faruahel P “afbre Fadniics iy process 40
(e. gprocebds thatepet] 48 edé corginaps anddsenbbedzbove node). From
step 4150, exeRrplaf ¥y éﬁﬁe@&ﬁﬁaé&s Qg%ﬁ&% o Se t4? 4&1%i!her target

In step 4151, the curr e an

ta .
wi t h nafle apwpatated withgle wowat BPde isdsdlegted am? wdﬁé@d as described
val U%lb%ee frahb sé‘l@é’c@% te{rgettﬂ'b%g CHtég lﬂgte lé%:dél?s{)é}]&fe@poe‘féréothe target node
exenpl.ar rocess
(hoHi BevBIae el BARFaCOIRR HHIB ot S8 1% B iliopal cxemplary
Ret urpndoess 4(Dwﬂbpltoﬁeeﬂ’tob;tep04456hé@es(cﬂhed/\ﬁbdvﬁ FIG 5A),
I T a determ nat”f‘h%naﬁosve%gcq—{bteﬁaéxe%@?ar&%91%%)%goc}gﬁro@icgﬁf % biased

click distance val e .
cl i cleligk distance velak de al anﬂWeorc amrebraraphopreveity s binsed gligk distance

We' 9 malu‘é%f %ﬂ?&f tafé%?n th BN %bﬂ@dtlf‘ﬁle%s%@ Blick'@Sfance value

toth e tar nod e, t het ar get nod keep Its
cal cuf Aﬂ% suﬁba%a bragedgli ‘iilé‘i%n%ﬁ lyg pba pyirget node plus an

(i) ddeevilae @ﬁthe%@@@ liflEaR kstapet ndfe th El% dm%neno@nd

4147 (shown | n R SERSASt G BVER Susbophrn Bl et Migpined and
whet hptiohdley dwngademmimmanalanypgmd@) tfaogiesiredydbs biased click
If a4 ﬁaﬁ{em’aﬁﬁée R dagh '&g&‘ggﬁl %I'B% &Stéﬁraesn& Q&%ﬁ OfaSa ranking

not have another targ npl ary ess
r et urfigction tpeproyidsna tﬂ%&memlmevah@ BEHE i %é@chaéocmnent Such a

descrdd@ﬁﬁheﬁtbl‘él/&anéé sc@réﬂﬁlta hHelRed td)fbnk%eﬂﬁﬂ eeshh@foftafsearch query.
current node has a

0 I exe
ot oces AgmHE udloq (orpfind st tsul eehuaie gsing o ranking
des crfubetitbnaduaanin¥Vrechi asedestiok atigtanue cabigspAfinetet i fivwinoin FIG. 6.
step 4148, anot 0G| d,wi t .
current node i sﬁgelée@% g@%%ggod%% gﬁ%’a@é%&glss}l\g{é‘é% %}%gﬂdj lary steps in
abov eexepiplaryienethpé @0e twherpig exempldey methado?0 isewprises a method of

sel eclgginp esfeﬁ?r%ﬁ redif denbQBhe MRHE é"&érﬂlﬂﬂkaﬁﬁcﬁtgh b@ﬁtﬁfnﬁ{g a biased
bi asedl&ﬁyi1 |st ance value set to 1nfinity,

exenpf slieARrneter. phyehave g1 épe@ma%nethod 20 starts
descr athﬂ@ckahm/aad fﬁb@eéﬂb QY etefeQ! iTAetpe202 R REY redBESROS search by

of pr gl\ﬁlllt%ng% search query Prior to step 202, biased click distance values for each
of the documents on the network have previously been calculated. From step

202, exemplary method 20 proceeds to step 203.

In step 203, the biased click distance value for each document on a
network is merged with any other document statistics (e.g., query-independent
statistics) for each document stored in the index. Merging the biased click

distance values with other document statistics allows for a faster query response
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click distance value to all nodes on a web graph
prevents a biased click distance value of a given

wao 200g@e2226mde from bei ng changed if the biased BPCT/UK2006/031965

di stance value is |lower than the sumof a biased click

di stance value of a current pgde plus an edge val ue of

the edge linking the target node to the current node.

dOnCthﬂllel sthoeleall othea ug’o?tfiai’tmme helgtedplo hﬂnklngeesn clustered together.
etenmn tional

upgr ‘3‘8%0 fhng&, eg(gﬁ) algg 3118?&%1 gt:hggg&j x g§38%1%{edyb1ased click

val udistahos value hitdothe rmwge meyce ehqmeltge ds campbm egeraplaiynmethod

ar agg#)f&eéééqﬁtsf g@oao provide a docurrent rel evance

score for eac § cunent. Such a docu rel evance

score may be ugfeétepoz%rﬂ@e’é)’eﬁlﬂéﬂ’?nfi@%tn& cympnt gtafigigs fpr a given

quer ﬁoctﬁ’ﬂi’en@ ﬁﬁamﬂmrgya blasddodickfdistaitisivathes eRr rovides db bcomponent

b nsh echrct oo Wit larusaftarous o sRonbltidty for e given

6. Fﬂ®unﬁfﬁr¥b,rtppucailejsa&3a bapgiate édlmvndmagfrthmemﬂ{mg fagetion. The query-
t 2Y9}

Cronp SRR e) GBI R bR ol o copens o

sear eﬂualese@ncmerg?ér@eﬁ 4 Gogtans phige 31Wear<i]l@P‘H“geIﬁunct i on

cont ai ni ng a biasad ealbodimdht %@ﬁﬁlﬁ(lﬂ@%ﬂ@ﬁ%@ﬂﬁ’l@és a A8m of at
sho nmet hod

oo Sssde S L AT Bl P bl i (DS Hdependent

r equéQilB) @ngmwarnthsiwh asnputting a search query. Prior
to step 202, biased click distance values for each of

t he docunents on the petwor v been

cal cul ated. From st ep&ﬂ)ﬁ @@aﬁﬁlqg%ﬁﬁe{?@gg@

proceeds to step 203. In step 203, the biased click

di st apnce._val ue for ea h docunent on a network is

mer 9331 e\LP FOmRoneL ﬁ%’? ﬁwmeé% ggqring; fumction. Jn one embodiment,
quer Yhd QDeqanstepht Qirabp@ids 66 ) flell weighted doectinefinctéodedribed in

0 e e BT e vty St sl s el
quer YWEXk e Ml SEAB@I'HNG ¥ fitedi anf Mercht 1802004 Itz sdbject matter
to rap Iﬂhﬁ‘&h fsshegéb?%h&j; gﬁﬁ %ﬁtlr GBS dAg?beldgd in U.S.

docunent |iIste as aSSOCIate

cl i cRalns Vpbieatiosy %@wécher O sy gee cayrdiont that mey g used as a

IS CosmtRhiitiof e MR Ay webhidhcsinPhiReeaHE ak Polsdve? 204.
I'n step 204, query-independent docunent statistics for

a given docunent i ncl udi n bhase .pjlck gy st ance
val ue, are provi €k ‘&%Qﬁe’t’gﬂ& i ) *laglkihg

function. Query- dependent dat a |§1 .y é’g pr ow%led for

the given docunent, typically as a separate conponent

of t W&hergnki ng functlon The querydependent data or

cont ent - 1 g}atgte RAS 4 QRighed {éﬁnrf?éallﬁé&gl St bPRerm freqfuencws of

depends on the actual search t.he content
t he §VFENCHBE innikesearch dyRg BHBGP hiweighis agrgpiplhgelds (e.g., the
f uncttitenthedsly] sesofiheWscohe®) dndasirmalged according to the length of

I
g 3 : { zeaghe ﬁe gga%g‘i]?]e{ c(g%espon 19gnaevre¥ag% rlléjn t east one

B.

N represents a number of documents on the network,

n represents a number of documents containing a query term, and

k; is a tunable constant.
The above terms and equation are further described in detail in U.S. Patent
Application Serial No. 10/804,326, the subject matter of which is hereby
incorporated in its entirety by reference.
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(Q D) component, such as Score = Q)(doc, query)
+Q D(doc) The QD conponent can be any docunent scoring

wo eoc22s2 | n one enbodi nent, the QD conponent PCT/US2006/031965

corresponds to a field weighted scoring function
described in U S. Patent App ?cation Serial No.
10/ 804, 326 entitled "FlI ELD GHTI NG | N TEXT DOCUMENT

SEARCHI NG, " fi ITad QID danpdneiBean?bddny trissfonmitiontof a biased click

matter of which i.s _hereby inc 1 N j Y. o
oy 1 S YAl e R, b (1, B ' v
Ser i dbcuxiaent.1 0ingont; 8RBedimeat, dhe Q1D pompenenirggmprisegse dunction as
as aghigpyesentation of the field weighted scoring

function 1s as follows: Q)doc, query) wherein: wf
represents a weighted termfrequepgy or sumof term

frequenci es of Wofh?mfn—rmﬁwh—query
mul tiplied by weights across ald, dsUle. g., the

title, the body, etc. of th@cddnwﬁeﬁ_and nor nal i zed
according to the length of each fbgl#hand the

correspondi ng average |ength, TV represents a number
of docunments on the network, n represents a nunber of
document s eoAERIPISRIga avaigidr §f & equery-tdapensient eqrapgseat such as a

SorecTE TR | e UL Rl pamere, 0 00
escribed.in detail in . en i,cation Seri

o 107 B04-GIBESEMS % BT Fabesi SRRIFRHET SoIReYee By the URL
i ncordppthated in its entirety by reference. The QD

conmponent bcafégggelgva}e{e%%@éfgﬁﬂ'e of a biased click

di stance v&iu nd” oth ocuirent “statistic (such as a

URL dept h)CB sepreseyis\werompuiadnadick distance ge assignsdibiased click distance
the @D gavpeaent conprises a function as follows:

wher ei n: d represents a weight of a ) ..
query- | ndggeﬁ%lg?ﬁen@oﬁﬁ%@&tc%géw ﬁ@t & dgiepBisAiby optimizing the
cont rédisign af e asgdncliineHord isihitdae ofhef anpigparala€drs (i.c., k., may
represents ﬁ}\l\@l %ht gg{g alei sed,click distance . oht val

r el at TRE TS MFEBTRCIRRE SRS R 2l &fpddue dhesaf; ige visieht value,
a URlordeptiay répresap tlees averageaoranequeded alieclwhen sdgnweight values
or asHHY e Bhasssin ’i ck distance for a docunment, kew

represents _a tuni ngs onstant that is determ ned by

opt i m zi nd/PHerrpyeatsiai/Bh dspthy wed r anki ng functi on,

Csimlar tg,pkhRs bihssd gk BREABEELEBLiEA eSstankeW MY

The weighted terms (Weq, beg, and by,g) assist in defining the
importance of each of their related terms (i.e., the component containing a biased
click distance parameter, the biased click distance value for a given document,
and the URL depth of the given document respectively) and ultimately the
outcome of the scoring functions.

The URL depth (UD) is an optional addition to the above-
referenced query-independent component to smooth the effect that the biased
click distance value may have on the scoring function. For example, in some
cases, a document that is not very important (i.e., has a large URL depth) may
have a short biased click distance value. The URL depth is represented by the
number of slashes in a document's URL. For example,
www.example.com\d1\d2\d3\d4.htm includes four slashes and would therefore
have a URL depth of 4. This document however, may have a link directly from
the main page www.example.com giving it a relatively low biased click distance
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represent the edge weight val ue when all edges have
the sane edge wei ght value, or kew nmay represent the

w@@ragesonr nmean edge val ue when edge wei ght vEETIES2006/031965

differ fromone another), UD represents a URL depth,

and kcd is the biased click ghstance saturation

constant. The weighted terns %vvcd, bCd, and bud)

assi sdlué.n Iefudirignthet U8B dgmh ttame én cthe edobe-edfereheddr function and

rel ated,t.er (b s e Nt ai Nk NG: i:

i ckeignbiffne gt aedf ERDADAN GROMPETAG MASRE value
val ueothpensaies)farenredigivelyeligh biased thek diRklanerepalhe tf mokeaccurately
gi ve Cli | t .

out o M Mool ASRST bt SAhik! he RLEON, | (henending on the
i s anetdiork. glaRL dapthiat &iprmepre ey bs soBTidered adeerlink.

query- i ndependgftons GiFsUIRAENt! hes PRy fhietieh figed tb hddtermine a
i ased, cl,i ck istagﬁe val u

t he d nmay .have .on the .. .
scor AT L ries por B & et el rSEd Rfction es fotlows:
docunent that is not very inportant (i.e., has a large

URL depth) may have a short biased click distance

val ue. The URL depth is. represented by the nunber of

sl ashes isp,;3 %ﬁ%@y (:X_%mngarrpl p,hkcd

waww. exanpl e. cofrf dk,\4eh¥fd3\ d .htn1i%c|ud$sfﬂ§ r, shgshes

and woul d therefore have a URL depth of“4g, Thi

docunment however, nay have a |ink derbet fnomthe

mai n page www. exanple.comgiving it a reldativély |ow

bi as Li gk .di I udi ng the URL depth

ter m%\?lﬁgetl%gneég%@steq%gé?éé{‘?sgﬁgeeda?l bgﬁlﬁ'cti on and wei ghti ng

the URL depth teotheagaibedimante ths HREddepth seydiestesered from the
val Uga i HIPRRR AL Or bRfer RomBbALY flay HaI AHded 't@ﬁlf‘edra%kin%kfunction to

di stance value to nore accurately reflect the i
documBAIovE theracsuracy f the gusryrdepridag: spsmenee srichyinggpendent

t he nreimpohidnt, ar URlthdemtuithefmdareOthdTeibevérayscliBed query-independent
considerqug e In

et R HAECOMUE EIE IEN TL
for athg waaﬂ;in@ﬁmnﬁmts (oairsboWeE® impfmg’alhldng afsecfandhl rongts.

sther enbodi merte FhThe SuRBcLRRY ke dB0ME afprovided to o
t he rapdipdhEoction i gep 404, sxpplasomsbad A0Prorepdhto Hemi2Qp. In step
to t hesr ankinferdtuBvhRR scbrel ITRERYRIHeR FoRE GivehClocBineht) tored in
oIRGB0 BN R M et ey B Sip; 184 exemplary
quer yméthotbP@ prbeaddsao dpasienblock206i ni ng a bi ased click

0 o ance, b2t ATl i Bk, PHAEESYLALE PRI gy appcaon
sear mgqa adgthes 2 dopweerdodlavanee setrabasbéenscatcutated toireeeh document

docungiifin aetwbiRY 182 8etbShiflation is made that a document relevance score has
not been calculated for each document within a network, exemplary method 20

returns to step 204 and continues as described above. If a determination is made
that a document relevance score has been calculated for each document within a
network, exemplary method 20 proceeds to step 207.

In step 207, the search results of the query comprising numerous
documents are ranked according to their associated document relevance scores.
The resulting document relevance scores take into account the biased click
distance value of each of the documents within the network. Once the search
results are ranked, exemplary method 20 proceeds to step 208 where ranked
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ranking function in step 204, exenplary nmethod 20
proceeds to step 205. In step 205, a docunent

WO 2008920262 score is determ ned for a given docROEN$2006/031965

stored in nenory, and associated with the given

docunment. From step 205, exemplary nethod 20 proceeds

to decision block 206. At decision block 206, a

det ergsuhatdeatisplsyedace usst. dHrmhisoapt208n cxamislamhatthed 26 proceeds to
ocunen el.eva

docuteneob SRR AR Fliey PR BE RV Rty B8Rl From
t hat stgp @08 exemplarg neilkndcd) proegseds tratemt0 whens exemplary method 20
cal c%&ast ed for each docunment within a network,

exenpl ary nmethod 20 returns tqQ step 204 and_cqonti nues

as described aB®vadditign fo JBe e‘?’bf?ivﬁgﬁ‘f‘cé\%e‘iismﬁﬁlﬂéstclfaﬁe%efatmg a

dOCUﬂB@hlétﬂr@l‘é%iﬁ:@ s86RIfor HeGin@e withinCal hﬁttmdk f8d usiagRlocument
net.hod

t ' t.wor k | 20

or oceanenth scvdp g Brirch SEEI0 Y'Y nlFULPeR. pawgpteg readibl
of t heedgque dypvingrapered itegeanucempus-ckecutatpatisstarctionsa fir gerforming
accopl Jb%vé aeé&i%g 319 Al £ ﬁ?&&%ﬁ%reﬁr?' evance

SCOr es. resul I ng ocunent evance scores take

into account tKemRUEBREISYsiemskagi gl thisclapad Jrergip. e Adhexemplary

of tB@m@ﬁﬁ%@&t@m\/\ﬂcbﬁhﬁstﬂel‘aﬁﬁt VR lapplRnt fRdERAGSHDle on the

St op 0B iR S i U BBL s o %ngf%p o5 Forly comprises

Fr omappléqptidf 8pdeloadqal i&er;eonexﬂhmeinZﬁ)e gpdicettascdde petfepns a method

\Z/PSV\B\MS %%ﬁer?%@g ?écrn[rﬁ)%h ?ge‘yaﬁﬁé&“ %g %r%o%ﬁh%ﬁfs%ﬂﬁﬁ % nc?t%%rk The
pr oc@EﬂhcaﬂQn sdp may0 bateadsd e)uémﬂllfaﬁ‘ymmltﬁ) Sb’Smn e, any of the

I n adgbid- @é’boﬁ@eé SSnPRGMRA BB RONEAGS Hﬁ%hgotﬂ&eeﬁ com uter-executable

eneratlng ocunent, rel evance s ore
o 1 PGS ECHRS € RO Pl BT R S8 8 deBigas within o

to r aekvakand hlsfr@swctlﬁaeﬁtf refevafd £breg U6 iynk Sardhuiegilts of a search

readabl e a stored t her eon
con‘pagqtugrry exd;eécﬂmegl é istructions for performng the

above- descri bedWieleHbe spevifecatibs diasibean deseribdvemedatail with respect
Corrp%l P&:lﬁé’ ShdBBinnEs ﬁﬁefe%f di $§ l%eéil)gfb%Fa@écf‘thaﬂhose skilled in the

exenpl ary conputing system’contain east

app! i%aPen @i sadirdaning pé theofppesoing 35 teagily conceive of
wher eiltaratibgs &, vbﬁ@eﬁhs @n de%ﬂhﬂvﬁﬁhﬂs‘w 110936 B ogiaiaRts. SRScordingly,

appll ation %f er.eon, where

D B RS oS eee! e St S BRb S g gnd computing
docursgstems shenldrimeassessead that db thenapesdadi ¢lhiins #nd any equivalents
net wop k..,The application code may be | oaded onto the

conpu |ng "system usi ng any of the above-descri bed

conput er readabl e nedi um havi ng thereon

conput er - execut abl e i nstructions for generating a

docunent rel evance score for docunents within a

net wor k and usi ng docunent rel evance scores to rank

search results of a search query as descri bed above.
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Wil e the specification has been described in detail
W th respect to specific enbodi nents thereof, it wll

wheooappneri ated that those skilled in the art,PCpUs2006/031965

attai ning an understandi ng of the foregoing, nay

readi |y conceive of alteratigps to, variations of, and

equi valents to these enbodi nents. Accordingly, the
SCOPWHATIRECIABLEDIBI net hods, conputer readabl e

medi um and conputing systens shoul d be assessed as

that of the appended clains and any equival ents

t her &t o. WAXPIStirapddbls mngdium haxingosiprgd dhereqrnerappuder-executable

medi Y R@ayins gf&t%ﬁiﬂ%_t HESBRAC BAPU hefwdk e eMti 2l Bputer-executable
instructions for .ranking. unments, on a network, said

do
conpiisERCtions i limnge 2 fogcfungHn (et GOMRTECS QENRY Fpre query-
f uncirdeperident cE@PPHcnSS SWIRRENO4t 1Nt CorpU Gtiatly Hiodpendten tcomponent

compan s, wherei.n at .| east an r.y: i ndependent .. .
compOHBRES e cL0s BB Fefieier M i dER DR epiased ok
t hat distees valn¢ for@ectodotunenbomthedietbvarkk di st ance val ue

for each docunent on the network. 2. The conputer

readabl e nedium of Caim1, wherein a biased click . )
di st 3ance VAP LommtersEdadeide mediwmaok Kdaint ds jwherein a biased click

d _0:3 E ARGnSe Qflud i@@tsilgﬁé&ti t&ﬁrﬂﬂﬁﬂoiitéiﬁzle I}sltotnﬁﬁzléﬂrcs 2] l‘%tlﬂw\%r% comprising
W i.n reat e an or egya 0 n S a

N ¢ SNHRE aaGaEEShh ot holns Seataranob pac & end Tp e,

at |l east two of the assigned biased click distance

val ugs di r 0, ) .er

r eadgbl e ];-r[e&l icﬁmpgggrgpa:qagmﬁlﬁlgﬁkgréfl%ﬁpﬁg r anﬁ%lﬁga t least two of the

f unc essignefl (riashé elidodipieneevalegs diffrdionpaee another.
query-i ndependent conponent that includes an edge

val u ar ter that takes into accaqunt edge val ues, of )
each ted gﬁgﬁ CPW@uWéms‘ﬁﬁl,e ¥B10h COHE brvigiia thegaking function
val gé&?&ﬂr ezoglmﬁi)fef leishene tqh;l\ldiqy-iiade;ﬁndélfﬂ &oﬁqjmaﬁtlemat includes an
readahl e iL.um o ajm4. .wherein the edge val ues

o enear TSmOt AL P, i o o SEE, PR & pagg on e
1. 6 neffmekcvinreinemne oe ateb bdgermilies aveof nu@hlzir wilkyr thendr ei n

t he edge val ues are equal to one another and are equal

to or. greater than a highest biased click distance

val ué- i ni thhg|qopnpytesiregdablomedina ofrClabn &, silietedn fheandgg ¢values are
docurgidiSe ore anldiBerGRIRYEA 2 fugAbher thedilum of C aim 4,
wherein the at | east one query-independent conponent

i ncl udes both the biased click distance paraneter and

t he édge Viddeuwenpatameidable BedilimeofCliapm tde whessdl dial @lige values are
medi f ' i Si . . .
compuiifeenft Buther td L eGRTRb & Buer than o highegt bigsed clik
generdastange ppluehiritinly ksigne tmend ermers astohtative daewmendn

the network, said score being used to rank docunents

i n ascending or descending order.9. The conputer

readabl e i RARtercresable megiwnepin Clava @cg’gére% thes g fpast one

query-independent component includes both the biased click distance parameter
and the edge value parameter.

8. The computer readable medium of Claim 1, further comprising computer-
executable instructions for assigning a score generated by the ranking function to
each document on the network, said score being used to rank documents in
ascending or deécending order.
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docunent is generated using a formula: Score ,u ,d
wherein: wf represents a weighted termfrequency, N

WO epresest s a nunber of documents on the net woPKT/US2006/031965

represents a nunber of docunents containing a query
term Wed represents a meigh&sof a query-independent
conponent, bed represents a weight of a click
di st ance, The @oﬁ@nteesmhsleanmmgrnf Ohim 7URhegptthe sdde for each
reprgsents.a co ted. cl ,stance or assi gned

oG ieRL B GRE i il

bi as ocurrent repr esents a

tuni ng const ant re{v 44 edg& wei ght S,
represegtgea URLL dldgte-)ang,
r

10. The conputer da‘bdfe medi &m of ‘a algw Dtpytdq@r

conpri sing conput erexecut abl e |nstru%1| { kor
acceptlng a search inquiry inputted a user+o,
conduct a search of the docunents on the netmork to

gener® ’ée earch results conprising multiple docunents,
ranki ng t e/ rapr¢septs @ wghtedters frquedvy, search results

usi ng the]\f%% E\Hﬂx%é &o@uﬁ%ﬂ%ﬁ‘hﬁr{eﬂ%‘f(‘j sear ch

results ayl ng e ranked search redults to
t he user. ”J?SH?IGWW HL el iANAE AGIUSEY RSt

one appl i %&te?fbs@iﬁ%'v@@lﬁ@bh@u&? -ihdDe AP b hPehehy, St €m
wherein t at | east on 1 aqtil on nodul e conpri ses

appl i cat i Gef TEBGENHHYE %{Pﬁ%lkﬁ% $&HL he conput er

readabl e wpgicpresatts ﬁmigmit&fawm &ptiet hod of

determ ni '@&?epgé)s%g ctng)gl %1s§an%e ?ﬁgss Sgtned %?a%?ggl ck distance

on a net r|3|n
storlfw@r@mmht and |ink |nfor mation for docurrents on

a network;zg ?é]ﬁés%ﬁﬂsrﬂﬁuﬁné %Qﬁs%ﬁﬁ R Abd RNedde ddighiBet wor k
fromthe g{?current and | IRk information, wherein the

r epr esent @6‘?Pr%?en'fsﬁeU%td\ﬁBtlhkal? cl udes nodes t hat

represent ihmddgarsd@akiantend edges that represent the

| i nks; assigning a biased click distance value to at

| east two nodes on the network, wherein the nodes that

are d¥si gride caniputes echdablie gkedilirs tod Atanvh Ifuharcemprising computer- -

aut h%‘k?&ﬁ% 1 %n&%@i% s %m%&%}ﬁﬁﬁa% Clebfth HRbANEHulOd by a user,

each e non-aut nori t
conducting a search of the documents on the network to generate search results

comprising multiple documents, ranking the multiple documents of the search
results using the ranking function to generate ranked search results, and
displaying the ranked search results to the user.

11. A computing system containing at least one application module usable on
the computing system, wherein the at least one application module comprises
application code loaded thereon from the computer readable medium of Claim 1.

12. A method of determining a document relevance score for a document on a
network, said method comprising the steps of:

storing document and link information for documents on a
network;

generating a representation of the network from the document and
link information, wherein the representation of the network includes nodes that
represent the documents and edges that represent the links;
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in the representation of the network, wherein the
click distance for a given nonauthoritative node is

wore@sees from t he gi ven non-authoritati ve nodeCT/USENG/031965

aut horitative node closest to the given

non-authoritative node, said, ﬁon'puti ng step resulting

in a biased click distance value for each docunent;

and using the hishisbnh £biasdd dicktdivtare walusao Bbleasgtawh nodes on the

gogr{}%ﬁ}o% ug?g%?elrtg]ﬁ %{%Héshﬁ;gf {El%gt%cl Sjbﬁé’s%ﬁcﬁlﬁﬁ dﬁst R value are

d ai auth&ritatihenaeden; at | east two aut hori tat i ve nodes

have assigned blasesthed Ltk cﬂbtﬁﬁ%%feé’ df9fe L&@g xLaﬁ{/e nodes

from one anoth arm 1

conp#t Yergptesrataionpidhe neEerigavhigeln sheslick & digigacs §or @rgiven non-
r epr ggBotiRiive hode @otﬁausuﬁtdummv\hﬁr giv ntﬂlﬁt am‘dmnma}euasde to an
ar e e

o or.gr t
3 o Aitarielie Abnp cERT e e bl w AR R4 g computing
hi ghetsp résubisgdn elbiaskd diict distlercenaluecfonsmhgloedment; amd/ of
the authoritat ngde e 0 a.m.1
wherein the dolclz%l?l @grgase%dgr?gglps%%{?%&f gal% fzgﬁ !a%aciurar%crltltmem to
on t Hetereingdhadqcymgatisierereas sqeternd agivesrdpghzient on the network.
Scorewherein: wf represents a weighted term

et wiok TP SR BEL AT CIBim, (3 DEFoFEP AN SUUQHPRT RGeS have

a quessygriedbinsed\elicledistanantabuc thee idiffdr frfim ane another.
query-independent conponent, bed represents a weight
of a click distance, b drepresents a weight of a URL

dept A4. CDThe meélg@}nfs(llam@ bPgfurther compeikingithe sterefor
assi gned bi ased;glohfis & %B@H‘%ﬁé Gh ﬁied%i’éréﬁﬁﬁt’loﬁ” an, edge value,

represents a tuni r%g const ant ated to_edge wel ght
UD r &fheesdn fheedge vplieiargeaual dp ar wedtenthanlq are
const ants 17 A net hod of ranking docunents on a

32: r?t ni 5@1 ng‘(?gn%népa}r% g@ fgglglggsée‘?%ﬁo\éaal% is greater than a

docu ﬂn@lestthlasteﬂ elidedisonke vaunagssigned toedryorf thd aGheritatidnodes.
and ranking the docunents in descendi ng order based on
t he docunent re| evance scores of each docunent. A

met hd@ of Tharrethed eb&laim e lrredn B docymanicis! eqameyscore for each
sai d deelhad otahPhétsiongistddferafed RSinga: formula:

”
Score = Z %2 X log(-AL) + Wy ](i%
1wl ” b, 2 4p UD
k,+ " e
bcd + bud

wherein:

wif' represents a weighted term frequency,

N represents a number of documents on the network,

n represents a number of documents containing a query term,

Weq represents a weight of a query-independent component,

beq represents a weight of a click distance,

b.a represents a weight of a URL depth,

CD represents a computed click distance or assigned biased click distance
for a document,

kew represents a tuning constant related to edge weights;
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determ ning a docunent rel evance score for each
docunent in the search results of a search query using

wo b@7oe2end of Claim 12; and ranki ng t he docuneert/ESt006/031965

descendi ng order based on the docunent rel evance
scores of each docunent. 19. conmput er readabl e
medi um havi ng stored thereon conputer-execut abl e
i nstruct i oimsrebfsemen URINUsgh,tand met hod of cl ai m 12.

20. A conputi syste ntaining at |east one
appl i cat. aﬂ@%ﬁ@écggsg%ﬁ% on the conputing system
wherein the at | east one application nodule conprises

appl hgati an,cada qujénlaﬁéfegﬁﬁﬂl&ﬂs B3n"BANRE10Tsaid method comprising

determ ni ng _a docunent evance score for a docunent
on atl¥eteRSOF, said method conprising the steps of:

assi gni ng a bi gseemiligckdstusicanftevantdigotofoatadhed®iiment on the
t wo nodeskon atrerﬁrtﬁs‘in ﬁ]él ogzpf he network, wherein
the REY@LKPsag theacta P’g P a“bt¥sed click distance
val ue are aut hoarkire the docuon@ss inodespantlinggprderdiasekon the document
di st C itative node in the

?éigxﬁapg? Ecoréy 4? etﬁﬁga af.

repres ron o network, wherein the click
di stance for a given nonauthoritative node is neasured

fromighe o veAn&PfadhBiAE | dedichVRsMAABS ta0s@ich query, said method
aut horit at.i vg{ node cl osest to the given

non- SYREM1E 519 @S P8de, sai d conputing step resul ting
in a biased cl ideterslirdigandecunadnti eclévance amdre darodanke dbgument in the

and ' I 8, cli ' ce V ; .each
docu %ééﬁ?lg {etg&gse%ear Sfﬁg%g Cblﬁléhlcf ggsjt ir}g %eﬁ}oéjl%ef{v@%lgg [ 25’2%? e of
a gi ven docurnemenkang thieelopemenwss ko descending order based on the document

relevance scores of each document.

19. A computer readable medium having stored thereon computer-executable
instructions for performing the method of claim 12.

20. A computing system containing at least one application module usable on
the computing system, wherein the at least one application module comprises
application code for performing a method of determining a document relevance
score for a document on a network, said method comprising the steps of:
assigning a biased click distance value to at least two nodes on a
representation of the network, wherein the nodes that are assigned a biased click
distance value are authoritative nodes;
computing a click distance for each non-authoritative node in the
representation of the network, wherein the click distance for a given non-
authoritative node is measured from the given non-authoritative node to an
authoritative node closest to the given non-authoritative node, said computing
step resulting in a biased click distance value for each document; and
using the biased click distance value for each document to determine the
document relevance score of a given document on the network.



