WO 2009/070287PCT/US2008/013118 5USING REPUTATION MEASURES TO IMPROVE SEARCH
RELEVANCE RELATED APPLICATIONS This application claims the benefit of United States
Patent ApplWatizm@®8tial No. 11/948, 788 filed November 30, 2007 ("USPNE REPYTATIKON
MEASURES TO IMPROVE SEARCH RELEVANCE"), which application is incorporated herein by

reference inyits entiretyyJinfel RIEPAUTAFION MBR SIERER FYIVIPR GVCS kR fatayretrieval. In

particular, but not by way of limitation, the presgpiipxengPpdiscloses techniques for scoring the
relevancy of items located in a computer search. BACKGROUND 20Computers are.now used to store
massive amounts of information. In order to locate particular information of interest, powerful and
intuitive search RECAGESMARRLE EEIONSated. For example, the World Wide Web portion of the

Internet has grown ex 1Srzlitialf}/ Sf'%nc he I%?fllg CI]} the t[Fd |de eblvggts fhrst 25
introduced. Early in the |sto?§/) orthe g irect r|e AFSeb S RPEE IR to guide

users to web sitSsrbﬁ iNieréstoha &8 medmmmmeaeweusmmmwem Jerry's Guide to
the World Wide Wtﬁg W "' the ra id re I tme rowth of the
Internet quickly made @@ € II’GCEOI’IGS unmanag%ﬁi&a dwpré%e R elng o%t of date. 30
Internet search ergipesasetthexsih oo féitacdisidtsaerdifdgogle became the new method finding web
sites on the Internet. Internet search engines allow a user to enter a few keywords related to the topic
of interest and return with a large set of search results that contain the keywords entered by the user.

Internet search gpgingsCRg el crawling” the World Wide Web to 35learn about new web pages

and then create a searchable index of all the web
15 The present invention relates to data retrieval. In particular, but not by

way of limitation, the present invention discloses techniques for scoring the

relevancy of items located in a computer search.

BACKGROUND
20 Computers are now used to store massive amounts of information. In
order to locate particular information of interest, powerful and intuitive search
mechanisms have been created.
For example, the World Wide Web portion of the Internet has grown
exponentially since the late 1980°s when the World Wide Web was first
25  introduced. Early in the history of the World Wide Web, directories of web sites
were used to guide users to web sites of interest. One of the most famous early
web site directories was "Jerry's Guide to the World Wide Web" which was later
renamed "Yahoo!". However, the rapid real-time growth of the Internet quickly
made World Wide Web directories unmanageable and prone to being out of date.
30  Internet search engines such as Lycos, Alta Vista, and Google became the new
method finding web sites on the Internet. Internet search engines allow a user to
enter a few keywords related to the topic of interest and return with a large set of
search results that contain the keywords entered by the user.
Internet search engines operate by “crawling” the World Wide Web to
35  learn about new web pages and then create a searchable index of all the web
pages that were visited. When a user enters a set of keywords, the search engine
returns a set of web pages that contain the keywords entered by the user.

However, most queries entered by search engine users will map to thousands or



pages that were visited. When a user enters a set of keywords, the search engine returns a set of web
pages that contain the keywords entered by the user. However, most queries entered by search
engine usery@iiMas@8Tthousands or WO 2009/070287PCT/US2008/0132€8/58%08/Arid¥eds of
thousands of results that contain the matching keywords. This information overload is not desired by

the user. Thus, theKeREYIOHIEIRGRIYEBrERAd fRANENDINE indRRaY KegwesulsTysome type of
relevancy measure. In this manner, the user of an interne search engine may qwcéiy find desired

content. 10 BRIEHRaoR e ertordareldesyraby il aser. Thugdharesalidsy Wibieding Aot

necessarily drawBriperigedleh RHBIREASIHRSH AR RUARAHY alme MiaIteaIpRRY I iaerghout the
several views. Like numerals having different letter suffixes represent different instances of

15substantially ShRiseanssbiBRKser 0E YraNRBLtiNcRTARNGRISIRAK AV % fiBE desisdie, but not by
way of limitation, ygegus embodiments discussed in the present document. Figure 1 illustrates a
diagrammatic representation of machine in the example form of a computer system within which a set
of instructibhs, for 20 causing the machine to perform any one or more of the methodologies discussed

herein, may be exgeuiesESCRTIEHIEN dEstiaiepr Aigimeyel flow chart describing how one

embodiment can modi%a relevancy adjustment factor in response to user selections. 25Figure 3

illustrates some databd8dhaHR¥iRgs MAY Bl Rt MCoaHaUL IR SFtkol s HUSHISN. Figure 4
illustrates a highiégvabEQubshait ARFEHMINRG KMp iR ARl eNRRSH At usenifaciersscreated in the

system of Figure 2 mai/ﬁbe used to adjust relevancy scores for items in a search result set. 30Figure 5

illustrates the réh{RgTaY dajiegifferapidpitsrstutfirhscrpseteny different instances of

15  substantially similar components. The drawings illustrate generally, by way of
example, but not by way of limitation, various embodiments discussed in the
present document.

Figure 1 illustrates a diagrammatic representation of machine in the
example form of a computer system within which a set of instructions, for

20  causing the machine to perform any one or more of the methodologies discussed
herein, may be executed.

Figure 2 illustrates a high level flow chart describing how one
embodiment can modify a relevancy adjustment factor in response to user
selections.

25 Figure 3 illustrates some database tables that may be used in various
embodiments of the invention.

Figure 4 illustrates a high level flow chart describing how the relevancy
adjustment factors created in the system of Figure 2 may be used to adjust
relevancy scores for items in a search result set.

30 Figure 5 illustrates the relevancy adjustment factor system disclosed in
Figure 2 with an added step to prevent abuse by aggressive users that click on
their own items.

Figure 6 illustrates a relevancy score adjustment system of Figure 5
wherein a reputation score associated with each user is used to make adjustments

35 that are correlated to the reputation score.



Figure 2 with an added step to prevent abuse by aggressive users that click on their own items.

Figure 6 illustrates a relevancy score adjustment system of Figure 5 wherein a reputation score
associated With288%R7028r is used to make adjustments 35that are correlatdtiBUBPLAton score. 5
DETAILED DESCRIPTION The following detailed description includes references to the

accompanysng gsawingSgymeserRPa Rk of the detailed description. The drawings show illustrations
in accordance with example embodiments. These embodiments, which are also referred to herein as

"examples,” are describ®8 fallornstpaiisthias eptonirrbdeskefernsaniedheo practice the
invention. It will %@f@ﬁ%ég&@ﬁ%?]l%j&tm@m speafdfifcgsialladschisRantple embodiments
t

are not required in order to practice the present invention. Although the example embodiments are

mainly disclosed'#tingsehencl s iidoReinRsRaton vk rAaRlseRbedin&isan BeStised with other

types of 15 systemsotialdRSOwRIaiare SRI'AITERANS hERNEXIREmBRI2! HeMRUHBBdVRD Sites or
media presentation web sites may incorporate the teachings of the present invention. The example

embodimeifts P Behdsta e snahie hastorkallad indha A5t e Rragssa the veatien:, IogiEAl and

electrical changgs 4payrbs MR wieyiserasingdiepeilineRene W atdekaiprd. The following
20detailed description is, therefore, not to be taken in a limiting sense, and the scope is defined by the

appended claimddmsnteatrabrrauired 17 pdcHIDTACHC (he RERSFELIPVENUAR are used, as is
common in patextASEHIMAR S dRmFIE HIB RRMAT TR BRI ANS 1554 aGureRRicds term "or” is used

to refer to a nonexclusive or, such that "A or B" includes "A but not B," "B 25but not A," and "A and B,"

unless otherwisBiFdeLRAIKERlatsPsiams the MrchirgcPabsitschndth afbst BRSIAENts referred to in

this document aypieRrpRtaiRA P rateiRReRRRIRIME PRiteniiab ssitaeshdndhddvally
incorporated by reference. In the event of inconsistent usages between this document and those

documents so iAtEHPEEEHARIFEsaIalieR WRR HiesdRaNK IROMTAKIIcAER R8RREMS (s) should be
considered supplesegnfaviiadhatioltbia APt erebbdinicnte soncialienineansisiaesies, the usage in this

document controls. Comnuter Systems. _ )
embodiments may be utilized, or structural, logical and electrical changes may
be made without departing from the scope what is claimed. The following
20  detailed description is, therefore, not to be taken in a limiting sense, and the
scope is defined by the appended claims and their equivalents.
In this document, the terms “a” or “an” are used, as is common in patent
documents, to include one or more than one. In this document, the term “or” is
used to refer to a nonexclusive or, such that “A or B” includes “A but not B,” “B
25 butnot A,” and “A and B,” unless otherwise indicated. Furthermore, all
publications, patents, and patent documents referred to in this document are
incorporated by reference herein in their entirety, as though individually
incorporated by reference. In the event of inconsistent usages between this
document and those documents so incorporated by reference, the usage in the
30  incorporated reference(s) should be considered supplementary to that of this

document; for irreconcilable inconsistencies, the usage in this document

controls.

Computer Systems

35 Figure 1 illustrates a diagrammatic representation of a machine in the
example form of a computer system 100 within which a set of instructions 124,
for causing the machine to perform any one or more of the methodologies

discussed herein, may be executed. In alternative embodiments, the machine

3



35Figure 1 illustrates a diagrammatic representation of a machine in the example form of a computer
system 100 within which a set of instructions 124, for causing the machine to perform any one or more
of the methd0WE870R8Eussed herein, may be executed. In alternative emBo8ikiaps/oftie1hachine
WO 2009/070287PCT/US2008/013118 5may operate as a standalone device or may be connected

(e.g., networkedh g efeaachiagsdabad @dweskachelspienaéctbe @ ashiseviR¥kdnerate in the
capacity of a server or a client machine in server-client network environment, or as a peer machine in

a peer-to-peer (BHEHARNESS BRI WRTkShisRItY MRBhE FIAERSYRY AR5ERS A mputer (PC), a
tablet PC, a setdgp, by 481 BinalQPessenahaigitat Aosislapi{RRMer el elavitelanbaner a web

appliance, a network server, a network router, a network switch, a network bridge, or any machine

capable of exectit§ELBIAGhIASHRARSTE ISdRFSE Atf SHERHIS RN YREE SPUERIEERLNENS be taken by

that machine. Fytamevils 88l seaibai Baphing (Pdlatiatest digvee hpthextesTBNachine” shall
also be taken to_15 include any collection of machines that individually or jointly execute a set (or

multiple séi®) offiFsenatiDigi R persrtRPoNe brsHBIY thlerbaneAstichR A ’ssed herein.

The example copppiber SystemakRPWiRtFaiest A higwmRidswatlemeRiatessasd ¥ (ag., a central
processing unit (CPU), a graphics processing unit 20 (GPU) or both), a main memory 104, a static

memory 106, wHIARHRS\FaRRRIA GhiRsteuling aaehobinsiryrtians (seaBantisl Ot eMBIEEARAm 100 may

further include %E/é@%} sisRiaY BdRAKCA Y hat Alivema. Videmeisriai syt stdfisuch as a Liquid
Crystal Display (LCD) or a_ Cathode Ray Tube (CRT). The example computer %itaem 100 also

includes an alpiB#fiinsrie iHpsiraedite Bigyrest othe tsrreymeshinea Tl alorrBkarvRe 114 (e.g., a

mouse or {rackhaliudedigl S5ive 4ot IR ashsidRdhasRARRAIE VIR hY (éufk sReaksr), and a
network interface device 120. Note that various embodiments of a computer Sﬁ]stem will not always

include all of th&BBIRI L s ERetans LR IRRANiORE 6T MRRIa S ReTaEhAd/a8fShle medium

122 on 30 whichiiisgtesath&reor more sets of computer instructions and data structures (e.qg.,
instructions 124 also known as 'software") embodyig&or_ utilized py any one ar mOée of the

methodologies or functidiS<RLRH e sHSYRMAAA ilstrated Andgurie d 1BEfigetBmpletely or at

least partially, witgbedbsr moaindnReneshkafRoekas i Mathit hEPRIPGEsEThiE plbE iR ex@eittion thereof
by the 20 (GPU) or both), a main memory 104, a static memory 106, which may
communicate with each other via a bus 108. The computer system 100 may
further include a video display adapter 110 that drives a video display system
115 such as a Liquid Crystal Display (LCD) or a Cathode Ray Tube (CRT). The
example computer system 100 also includes an alphanumeric input device 112
25 (e.g., akeyboard), a cursor control device 114 (e.g., a mouse or trackball), a disk
drive unit 116, a signal generation device 118 (e.g., a speaker), and a network
interface device 120. Note that various embodiments of a computer system will
not always include all of these peripheral devices.
The disk drive unit 116 includes a machine-readable medium 122 on
30  which is stored one or more sets of computer instructions and data structures
(e.g., instructions 124 also known as ‘software’) embodying or utilized by any
one or more of the methodologies or functions described herein. The
instructions 124 may also reside, completely or at least partially, within the main
memory 104 and/or within the processor 102 during execution thereof by the
35  computer system 100, the main memory 104 and the processor 102 also
constituting machine-readable media.
The instructions 124 for operating computer system 100 may be

transmitted or received over a network 126 via the network interface device 120



35 computer system 100, the main memory 104 and the processor 102 also constituting
machine-readable media. The instructions 124 for operating computer system 100 may be transmitted
or received PR2MWIENIBTK 126 via the network interface device 120 WO PCT/US2008/013118
20091070287PCT/US2008/013118 5utilizing any one of a number of well-known transfer protocols

such as thesFile Highaes R eireof shlimb % B LIEkRAChINaHTeraRIR MaRUEh ke 2Hs Biiewn in an

example embodiment to bé a single medium, the term "machine-readable medium" should be taken to
include a single Tresifsmispiortligf Media (e.g., a centralized or 10 distributed database, and/or

associated caches andygRIAS) Ha SR hRNRSRAMOIeBols SnatiHGiPatApR term

"machine-readable medium” shall also be taken to include any medium that is capable of storing,

encoding or carfifgdisenbiahsasinsts medinacthfolssy Hethanisadahls Madtinsehtwhachine to
perform any ongofmay eahHedneirgRiouan AesFHRad e REN £ (dhat ixdreapatiepf storing,

encoding or carrying data structures utilized by or associated with such a set of instructions. The term

"machine-tada@Rirthutsd drtabase AndRTiagdriad keshgs AdUeE et et BOTRMe 416 %%olid-state

memories, optiGalRedid JfaskmaIBRsY . THedaskio MikHife 388IGBIE SR HANR SIHARIfIE Yethe purposes
of this specification, the term "module” includes an 20identifiable portion of computer code,

computational dAkSREiiasIRGR 3Ry Eaetisny that i§ceBARiR i RPN SIBEPHNPHEHE ¥ Aicular function,

operation, procegsiineiriREREHEE eAeBudH!6ERAMRhRR MNBIaRECRE the Hfid¥aiRe fomodule may
be implemented in software, hardware/circuitry, or a combination of software and hardware. 25
perform any one or more of the methodologies described herein, or that 1s

15 capable of storing, encoding or carrying data structures utilized by or associated
with such a set of instructions. The term "machine-readable medium" shall
accordingly be taken to include, but not be limited to, solid-state memories,
optical media, flash memory, magnetic media, and carrier wave signals.

For the purposes of this specification, the term “module” includes an

20  identifiable portion of computer code, computational or executable instructions,
data, or computational object to achieve a particular function, operation,
processing, or procedure. A module need not be implemented in software; a
module may be implemented in software, hardware/circuitry, or a combination
of software and hardware.

25

Search Engines

Search engines are computer programs that are designed to allow a
computer user to search a particular domain of information. A search engine
typically allows a computer user to enter a set of search keywords and then the

30  search engine generates a set of search results from the search domain that
contain the user-specified keywords.

Very popular forms of search engine are the World Wide Web search
engines that are available on the global Internet. A World Wide Web search
engine allows a web user to enter a set of search keywords and then the World

35 Wide Web search engine returns a search result set World Wide Web pages that
contain the user-specified search keywords.

World Wide Web search engines typically operate by having an

automated program that learns about new web pages (commonly known as a

5



Search Engines Search engines are computer programs that are designed to allow a computer user to
search a particular domain of information. A search engine typically allows a computer user to enter a
set of searcWRAMMBIWARd then the 30 search engine generates a set of sBERHI298103 Xttin the
search domain that contain the user-specified keywords. Very popular forms of search engine are

the World Wide Wgep seavclr §nsioy that Wﬁl@%ﬂﬁ*ﬂ&‘g@@tﬂ‘é‘oﬁlﬂﬁiﬂlwtﬁfd}ﬁta%wg{éd Wide Web
search engine allows a web user to enter a set of search kc‘a%/;vords and then the World 35 Wide Web

search engine réXMRB Ahabis apyailablie sBitigoNNdiNEide M ghagileinfrEpation ehtrinsd pecified
search keywordg\adeh¥iid v ébelt SRRIChsHaMas ixpirallyeperaiR ivavdad agtamated program

that learns about new web pa(ls%gs (commonly known as a 5 "web crawler”) visit World Wide Web

pages to contintiy RupAgss ke vigisdhythe dvtampledon b eraVdRERAAgR M ebPathe information

obtained by the RuteRABIE tHWSDISHAMER PIRY IRMRHRHSAHIR SigRiEte sersrdliablararlesefall the web
pages that were visited by the automated web crawler program. That searchable index is used by the
Internet séfrch EAGRAER GRS E SRS IS 8 0for search requests from Internet users.
Determining Relevancy for Search Engines When a user enters a set of keywords into a search
engine, the search engine returns a set of results that contain the keywords entered by the user. For
15most queries dHEREM REGHARQEIE RACHERINIESt search engine, the keywords entered will

often match thousandsypr&ygnderedieds Qbikrusndrf v starcoanitie aReinsdhat simply return
such a massive set of results with hundreds_of thousands of web sites simply are not very useful. A

massive inform&N8MeEMELISehf irsuitsthebieatn hedseinrords eatrREP YHAE U5y Mishes to
locate a go9d WabstitRidl dMRrewpbeMAGakt tRerkexvidmibalidavaeensamnienes into the search

engine. Instead, the Internet user would prefer to obtain good search results that are highly relevant to

what Internet um%jélSﬂmféﬁe‘gfg&ﬁ?wmé?l{ﬁgwméﬁ&mlBH@?%BE@%‘&%W@r‘?&ine is to

score the searcly¢siis. PRt AR tHRIQUAPEY rAtaAS isAN tha e sarftRauRs Wistleemed to be
most relevant at the top of the search results list. Thus, a goal of relevancy systems is to infer the

actual intent of HEqreds R theusands REWS sitertinply SEaRoh YSHIRGIH identify results that best fulfil

the intent of the user. A massive information overload is not the result desired by an internet

20  user that simply wishes to locate a good web site with information about the
keywords that have been entered into the search engine. Instead, the Internet
user would prefer to obtain good search results that are highly relevant to what
Internet user is really interested in. Thus, the real key to building a good search
engine is to score the search results by some type of relevancy measure and

25  present the results deemed to be most relevant at the top of the search results list.
Thus, a goal of relevancy systems is to infer the actual intent of the Internet user
requesting an Internet search in order to identify results that best fulfill the intent
of the user.

Many Internet search engines have implemented various versions of such

30 relevancy scoring systems in order to improve the quality of the search results
provided by those Internet search engines. In one well-known relevancy
determination system for World Wide Web sites, each web site is assigned a
relevancy score that is dependent upon the number of external hyperlinks that
point to that web site. Thus, the more other web sites point to a particular web

35  site, the more relevant that particular web site is deemed to be. In effect, each
hyperlink to a web site acts as a popularity “vote” for that web site within the
relevancy scoring system. The matching web sites that receive the most such

votes will be placed at or near the top of the search results.

6



Many Internet search engines have implemented various versions of such 30 relevancy scoring
systems in order to improve the quality of the search results provided by those Internet search
engines. In BE20@UORIRIAN relevancy determination system for World WidePORBEiRe$0 Bdah web site
is assigned a relevancy score that is dependent upon the number of external hyperlinks that point to

that web site. Thus, theomoaesaahWES SHER Pedime PariicH il Jaciithdbpstepragalevant that
particular web site is deemed to be. In effect, each hyperlink to a web site acts as a popularity "vote"

for that web site'OAHFRIAE BRIRARNSYSHALF SFSRIRFS TrHEASHRRNE- W Slevaney FEtiENe the most
such votes will b RJarad@ieEMeabing IRPKRbHIE WRNIGE t6WiACiNP raise the profile of
20091070287PCT/US2008/013118 50ne disadvantage of such relevancy systems is that once the
system used to BEIEUNER SHesreforsHanelend poaBiRBRERIPRIR A Th A RSB {Psystem becomes
subject to abusgyeRRORIGVGTHAEOBHITCRY salseraetRapileiibelayeRgitanabipr example, if a
particular commercial web site wishes to generate a lot of traffic for its web site, then that web site may

create mah{) 10&XtemH Wrsure haidimn ot HR LR RORIRRI MRS s ite thistmansein s, the
relevancy scoring|systesebiiif Kiaes bIeRtaneRRNeAray heilickry MéarisRkinadhat commercial

site highly despite the fact that the same ent,}iéygl created all those multiple links to the main web site. 15

Relevancy for DRkingtbsoseneraial siterBigh v deep Brdbin fros it dhe st aridibierfatafhod for
determining theJi@anex3fi JRMBIS BodRSEhIVES b8 some known indicator as to the relative
popularity of the items within that data set. Within the context of searching Internet web sites, the
relative popularity of a particular web site may 20 be inferred from how many other web sites link to

that particybar web shte:cV1ds BhsanvebaEo§diks to a particular web site may be used as part of a
relevancy score within an Internet search engine. . However, in a ve%éjénamic data domain

wherein the items in th@SRFhEaRRR eRigiAgus FetHAR MRePeStAlFameRel OLAE FHERELRS NS of

25popularity arqHeeusAneseSE ten drtaraataing relevarR@oke MR dataemdnRemarketplace that
continually presents new items available for sale, the set of items in_ the search domain (the items

currently availabRHbreBP AU RIHRaINCaRNYNG hatdatr ssfe YIS EMR IR ¥ are offered for
sale. Thus the imsranaitalimienaaienr arerl AT Hardgaaionl Anydinksettay

20  be inferred from how many other web sites link to that particular web site. Thus,

the number of links to a particular web site may be used as part of a relevancy
score within an Internet search engine.
However, in a very dynamic data domain wherein the items in the
domain are changing all of the time, such relatively static indications of
25  popularity are not very useful for determining relevancy. For example, in an
online marketplace that continually presents new items available for sale, the set
of items in the search domain (the items currently available for sale) is
continually changing as items are sold and new items are offered for sale. Thus
the items available for sale represent a “dynamic data domain”. Any links to
30  web pages associated with the items for sale are relatively useless since the items
will often be sold before many links are ever made to the web pages associated
with items for sale. Thus, other methods are needed to create relevancy scores
for a dynamic data domain.
Since the items in a dynamic data domain are continually changing, any
35 information connected directly to a specific item in the dynamic domain (such as
a link to a web page for an item currently in the data domain) is not useful for

generally determining relevancy since that specific item may soon be gone.



30web pages associated with the items for sale are relatively useless since the items will often be sold
before many links are ever made to the web pages associated with items for sale. Thus, other
methods ardviedlgd1@&treate relevancy scores for a dynamic data domainPGIée2808/018ii8 in a
dynamic data domain are continually changing, any 35 information connected directly to a specific item

in the dynasnic daonain, (@ueea REdaLR WebrRaae-fasRNdtarer i amlydn Merdai semain) is not
useful for generally determining relevancy since that specific item may soon be gone. WO

2009/070287P iy e¥balsras e s dedctibs Athsistmila dsartess parfRLIsF FABYARFYem in the data
domain (and thus can giggaHeenused IR ECaR IR PIDES abnilanHemsimkmuseider figlerancy.

Furthermore, since the goal is to determine the intent of a user that is searching a dynamic data

domain, any meXaIFRIBE APaRYs dria Ao 2BY RsAUERed to'eNanssiawdafeal ¥ dGest made by
that user. To meghiflaa 4o ais. RhA1RéaieMrbgscbepadéayysadithiaigeneraéestHRiayasay, rankings

based upon user item selections that are made after a set of search result items has been presented

to the usel th reSYSeRRs brenderised haheraiginies relevanan Lpld gL Res ey MRS A IBmain

relevancy systegg|dbgonysiRiare shamsisfiora Jses seareh reauestwina setpbiievasdhab fulfil the
requirements 150f the user's search request, The items are normally then displayed in list form with

limited additiondPfn¥SFBHSAPARRE EREIeHSSF thesrEhdeadT item presented in the search results in
order to obtain more infeimAERBIESEH @ salaectastitaomdiNifcRaIgstpByatemn, iRetiattae search results

by the user acts as a popularity vote for that particular item, within the_cantext of the user's original 20

search. Note thE¥RPBESUSAISHSRATHE IRABGE K e fsh Al LTS haHE HEE T PHE TG of the
selected itgn myisiaigsiracien estfeem e usaisiselantionlin hedalitplusedhatidessiptive factor for

future relevancy determinations.. In this manner, when a relevancy determination must be performed

for the same seXfth Tayjirdstdstitiana! LnfernatinRmiis HSTHBIAHEE. SSEGhAmY &8s may be identified
in the dynamic gadgedidainiwiteadligbsults in order to obtain more information on that

selected item. This selection of an item in the search results by the user acts as a
popularity vote for that particular item within the context of the user’s original

20  search. Note that to be useful for future relevancy determinations; some
descriptive factor of the selected item must be abstracted out from the user’s
selection in order to use that descriptive factor for future relevancy
determinations. In this manner, when a relevancy determination must be
performed for the same search request but that selected item no longer exists,

25  similar items may be identified in the dynamic data domain with a high
relevancy using the descriptive factor that was abstracted out of the selected
item.

In one embodiment, the descriptive factors that may be used to identify
similar relevant items in the future are additional words in a descriptive field for

30  anitem that were not part of the user’s original search query keywords. Thus, if
a user enters a particular search query and then selects a set of items that all
contain a description field with a particular word that was not in the original
search query, then having that particular word may raise the relevancy of items
for that particular search query. Similarly, if a set of items in the query results

35  all share a particular word but none of those items was selected by the user then
having that particular word may lower the relevancy score for items for that
search query. Note that other factors may be used and this is just one example of

a descriptive factor that may be used to identify similar items in the future.



relevancy using the descriptive factor that was abstracted out of the selected item. In one
embodiment, the descriptive factors that may be used to identify similar relevant items in the future are
additional waid2Gspa@M@s8Triptive field for 30an item that were not part of thePG3Evs200Rjmali8earch
guery keywords. Thus, if a user enters a particular search query and then selects a set of items that all

contain a description figlg E&%E@Hiﬁwﬁm’ﬂpﬁéﬂg WaRehiR theorrgiealisrarehuarery, then having
that particular word may raise the relevancy of items for that particular search query. Similarly, if a set

of items in the cRIBKFT BRSNS erEch PusticiBPdRAROLIR RosaTShPREBS HEh aRIY 188 ected by the

user then having,thet PRIGCUIR AMIshERaY lﬂwefpﬁk@rfﬁl%V%@EbéﬁQﬁI&}tQh{Eﬁfﬁé darihat search query.
Note that other factors may be used and this is just one example of a descriptive factor that may be

used to identify BiANEPIRSHIRS BEFRURSY DIesSRb bR By S siptem sk BEHs example, a

user that wishes;ig-purciia3erpdeniiahleTdigitahBHEtpIRYEs MY AR HH61RaREEAsRGHY tiBod nano” in
a search engine for an online marketplace. In response to the "ipod nano" search query into the online

marketplad€, thaesgsrtinmdigihrbics semeyingibsprignalasarignenyid thad reneidMithe left column.

The center colugymeataiap therdaiaus viotdsiiontherd §description field after removing the original
search query ("ipod nano") and common stop words (and, or, in, the, for, etc.). Table 1: Possible

search query results for "ipod nano" search query Reults to Query: "ipod nano" Extra terms ltem

selected:? Table 1: Possible search query results for “ipod nano” search query

Reults to Query: “ipod nano” Extra terms Item selected:?

Sealed 4Gb Ipod Nano Sealed, 4Gb Yes

1Pod Nano black black No

1Pod Nano leather skin Leather, skin No

1iPod nano FM transmitter FM, transmitter No

iPod Nano sealed sealed Yes

scratched white iPod Nano Scratched, white No

1Pod Nano transmitter for car Transmitter, car No

New ipod Nano 8GB black 8GB, black Yes

new 4GB white ipod nano New, 4GB, white Yes

New leather ipod nano case New, leather, case No
15 A user that is interested in purchasing a new iPod Nano device may click

on the entries for “sealed 4Gb Ipod Nano”, “iPod Nano sealed”, and “New ipod
Nano 8GB black”, and “new 4GB white ipod nano”. Thus, in future searches for
“ipod nano”, the items that include the extra terms that were selected by the user
should receive an increased relevancy score. One method of performing this is

20  to assign a relevancy adjustment factor to each possible extra word. That
relevancy adjustment factor associated with an extra word will adjust the
relevancy score for items that have a description with that extra word. When a
user selects an item, the relevancy adjustment factors for the extra words
associated with that selected item will be increased. Thus, the extra terms

25  associated with the four items selected (sealed, 4Gb, sealed, new, 8 GB, black,

new, 4GB) should have their relevancy adjustment factors increased. Note that



Sealed 4Gb Ipod Nano Sealed, 4Gb Yes iPod Nano black black No iPod Nano leather skin Leather,
skin No iPod nano FM transmitter FM, transmitter No iPod Nano sealed sealed Yes scratched white
iPod Nano S¢@a260e709&7ite No PCT/US2008/013118

5  the extra words may be listed more than once since those terms existed in more
than one item selected by the user.

As a corollary, extra words from item descriptions that were not selected
may have their relevancy adjustment scores decreased. In one embodiment, such
terms must not be in any selected item and must appear in more than one non-

10  selected item. In such an embodiment, the terms “transmitter” and “leather”

may have their adjustment relevancy scores decreased.

Determining Relevancy Adjustment Factors

Figure 2 illustrates a high level flow chart describing how one possible

15 embodiment could operate to modify the relevancy adjustment factors of extra
words in the description. The initial relevancy adjustment factor for extra words
can be set to a neutral value such as one (“1”). Figure 3 illustrates some
database tables that may be used in various embodiments of the invention.

Referring to the top of Figure 2, the system first receives a search query

20  atstage 210. Next, at stage 220, the system creates a set of search results fulfil
the requirements of the user’s search query from stage 210. Note that this set of
search results may be sorted by relevancy as will be described later.

At stage 230, the system displays a portion of results to the user. In an
internet marketplace embodiment, the results may comprise a set of items

25  available for sale. At stage 240, view another portion of the search results, the
user may select items to view in greater detail, or leave this set of results. If the
user decides to view another portion of the search results then the system selects
another portion of the search results to display and returns to stage 230 to display
those results.

30 If the user decides to view an item from the search results in greater
detail, the system proceeds to stage 250. Since the user selected the item, this
item is deemed to be relevant to people who entered the particular search query
that was entered back at stage 210. Thus, the system will increase the relevancy
adjustment factor of descriptive factors related to this selected item for this

35  particular search query.

As set forth earlier, one embodiment uses the additional words in a
descriptive field for the item that were not part of the search query as a

descriptive factor that can be used to identify similar items in the future. Thus,

10



IPod Nano transmitter for car Transmitter, car No New ipod Nano 8GB black 8GB, black Yes new 4GB
white ipod nano New, 4GB, white Yes New leather ipod nano case New, leather, case No 15A user
that is interé¥@@aoii?/pu#asing a new iPod Nano device may click on the e¢€i€8/538p086 &8 4Gb Ipod
Nano", "iPod Nano sealed”, and "New ipod Nano 8GB black”, and "new 4GB white ipod nano”. Thus,

in future searchgs dRERgd, Mgy stéa itRmefibakisrlvdpine sxitiftionsidiatinereaelasted by the user
should receive an increased relevancy score. One method of performing this is 28 to assign a

relevancy adjusPRERIBRABNBUSELK bER¥IARAGrS thera 2tAiiorRal IS IPHYRAAREN S tor associated
with an extra woigkywisagiust 320 riicned sate iRaignasdhabheyentadasi plisspwida that extra word.

When a user selects an item, the relevancg adjustment factors for the extra words.associated with that

selected item witeBEHEEERY] $Hbeasadditional words ase gotaligadinniheatdtiond selected
(sealed, 4Gb, sepiediptw wial diasksoal<$28) should have their relevancy adjustment factors

increased. Note that . .
10 Next, at stage 255, the system increases the relevancy adjustment factor
for the additional descriptive words that were identified in the previous stage.
The relevancy adjustment factor may be kept in the same database table 320 as
the additional descriptive words. Not that relevancy adjustment factor for each
word is done on per search query basis since relevancy of a descriptive word will

15  vary heavily depending on the item. For example, the word “Persian” may be
very relevant for rugs but completely irrelevant for iPods.

After modifying the relevancy adjustment factor of the additional words
for the selected item, the system displays the selected item to the user in greater
detail at stage 260. Additional processing will depend on user input at stage 270.

20  Ifthe user requests to see the next or previous item then the system will obtain
the information associated with that item and return to step 250 to handle the
appropriate relevancy adjustment factor modifications and display of that item.
If the user decides to return to the list view of the search results then the system
returns to stage 230 to display the search results in the list view.

25 If the user decides to leave this particular search query at stage 270 (or
leaves this search query at earlier stage 240) then the system may determine if
any relevancy adjustment factor decreases should be made. At stage 280, the
system first determines if at least one item was viewed. If no item was viewed
then no relevancy adjustment factor changes may be made since there 1s

30 insufficient information on whether the user was really interested or disinterested
in the displayed items. If at least one item was viewed then the system may
proceed to step 290 to possibly reduce one or more relevancy adjustment factors
associated with items that were not selected. The system will identify common
additional descriptive words that exist in the non selected items. In one

35 embodiment, the system requires that a descriptive word not be in any of the
selected items and be in at least two items that were presented to the user but not
selected by the user before reducing the relevancy adjustment factor of that

descriptive word. Descriptive words that pass this test may have their relevancy

11



WO 20091070287PCT/US2008/013118 5the extra words may be listed more than once since those
terms existed in more than one item selected by the user. As a corollary, extra words from item
descriptionsWRe200EPE0R selected may have their relevancy adjustment scedgligeer/8kdds In one
embodiment, such terms must not be in any selected item and must appear in more than one non-

10selected item, dfshisEnaraepRadimes, thedelmenyiansreitemansy seatherbommbaye their

adjustment relevancy scores decreased. Determining Relevancy Adjustment Factors Figure 2

illustrates a highMBLENRIsIeERtRGderdicy Mivsenenp stmiecdactiomsvitrariisolated peite to modify
the relevancy adiistangpidagiois e86dfa weds in the description. The initial relevancy adjustment
factor for extra words can be set to a neutral value such as one ("1"). Figure 3 illustrates some
database tables that may be used in various embodiments of the invention. Referring to the top of

Figure 2, the sysignbiitel JeaRIVESFuSBREH PMaLYs20at stage 210. Next, at stage 220, the system
creates a set of search results fulfil the requirements of the user's search query from stage 210. Note

that this sdQof search rEgNre illnsatesabigh level Saw charesrribing hewPRgAosSbIK; stage 230,

the system displaysBestiotoaid esk iR PciBeansgladfudmbierneb Fosrkailaaaibadiment, the results
may comprise a set of items 25available for sale. At stage 240, view another portion of the search

results, the usel iS4y R-AHN Sl \ABGYiscQrenfar Hems e ReavehirreWbedss Retthat the user
decides to viewgeRiAanRSEia o iy sraacbolas Wi iiRi sXeiga20le¢thaspihen Rertion of the

search results to _displzz% and returns to stage 230 to display those results. 30If the user decides to
view an item fr arch results in greater detail, the system proceeds to stage 250. Since the

user selected the item it izslenmesHiaPRIGIRNRA iR ParDleHen eniriad4re, Briticular search
guery that was entered back at stage 210. Thus, the system will increase the_ relevancy adjustment

factor of descrigdvtTaERsFssRaretass tharteradlaiahags g iaripig an initial set of results that
fulfil the requirements of the search query entered at stage 410.

After obtaining the initial search result, the search results must be sorted by
relevancy. To achieve this goal, the system retrieves the relevancy adjustment

20  factors for the additional descriptive words in the items in the initial result at
stage 430.

Next, at stage 440, the relevancy adjustment factors are applied to
relevancy adjustment scores given to each item in the initial search result. In one
embodiment, the relevancy adjustment factor may be multiplied against an initial

25 relevancy score given to an item in a set of search query results to adjust the
relevancy score of the item. Table 2 lists one possible set of relevancy
adjustment factors for such an embodiment wherein some extra words associated
with an “ipod nano” search query are listed. The relevancy adjustment factors
for the extra words may be normalized to stay within a defined range. For

30  example, the set of relevancy adjustment factors have been normalized to stay

within the range of zero to two.

12



35particular search query. As set forth earlier, one embodiment uses the additional word
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10  item if that item has the associated extra word in its description. Thus, referring
to Table 2, items in a result set for an “ipod nano” search query with highly
relevant additional descriptive words such as “sealed”, “8GB”, and “new” will
increase the relevancy score for those items. Similarly, items in a result set for
an “ipod nano” search query with largely irrelevant additional descriptive words

3% &6

15  such as “leather”, “transmitter”, or “case” will reduce the relevancy score for
those items. Many other method of using the relevancy adjustment factor to
modify an initial relevancy score may be used.

In an alternate embodiment, the relevancy adjustment factor may be
added to an initial relevancy score for an item to adjust the item’s relevancy

20 score. Table 3 lists one possible set of relevancy adjustment factors for such an

embodiment wherein some extra words associated with an “ipod nano” search

query are listed. The relevancy adjustment factors for the extra words may be

normalized to stay within a defined range such as -100 to 100.

13



WO 2009/070287PCT/US2008/013118 5adjustment factors reduced. Note that not all relevancy
system embodiments will implement the relevancy adjustment factor reduction system disclosed with
reference tovetayw8/68283nd 690. Using Relevancy Adjustment Factors 10PGURS2008(HEF a8 S a high
level flow chart describing how one possible embodiment could use the relevancy adjustment factors
created in the system of Figure 2 to adjust relevancy scores for items in a search result set. Note that
the system illustrated in Figure 4 could be used within stage 220 of the system in Figure 2. 15Initially,
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case -80
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20

25

Note that in Table 3, the highly desirable terms (“sealed”, “8GB”, and
“new”) have large positive relevancy adjustment factors. Similarly, the
undesirable terms (“transmitter”, “leather”, and “case’) have large negative
scores. The remaining neutral terms will have relatively little effect on the
relevancy score.

After adjusting an initial set of relevancy scores, the items are then
ordered according to the adjusted relevancy score at stage 450. The relevancy
sorted set of items may then be presented to the user. Since the result set has
been sorted with items similar to previously selected items from earlier searches
with the same query placed at the top, the user should quickly be able to find a

desired item quickly.

Preventing abuse of a Relevancy systems for Dynamic Data Sets

As set forth in the discussion on Internet search engines that rely upon
hyperlinks to a web site as a measure of that web site’s popularity, such Internet
search engines can be abused by people that create thousands of unrelated web
sites that link to a specific web site. This multitude of links to a specific web site

will create a false appearance of popularity of that specific web site. Similar

14
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Table 2: "ipod nano" search query relevancy adjustment factor Extra Description Words Relevancy
adjustment factor Sealed 1.5 black 0.8 leather 0.4 transmitter 0.32 white 0.74 4GB 0.9 case 0.37 2GB
WO 2009/070287 PCT/US2008/013118

5  methods of abuse may be attempted on the dynamic data set relevancy system
disclosed in the previous sections.

For example, very aggressive sellers on an internet marketplace may
attempt to create automated programs that repeatedly select the items that such
aggressive sellers have posted for sale on the internet marketplace. In this

10  manner, such aggressive sellers may be attempting to make the items that such
aggressive sellers post onto the internet marketplace look popular such that those
items will receive an increased relevancy score.

To prevent such abuse, a set of various different restraints may be
imposed on the relevancy scoring system to stop users from abusing the

15 relevancy scoring system. A first restraint that may be implemented for
preventing such abuse may be directed to prevent the exact scenario described in
the previous paragraph. Figure 5 illustrates the relevancy adjustment factor
system disclosed in Figure 2 but with an added step to prevent abuse by
aggressive sellers that click on their own items posted for sale.

20 Referring to Figure 5, stage 545 has been added after a user selects an
item for viewing in greater detail. At stage 545, the system determines if the
selected item is an item that was posted by this particular user or if this user has
already viewed this particular item. If either case is true, then the system skips
the relevancy adjustment factor modification stages 550 and 555 and instead

25  goes directly to stage 560 where the system displays the item to the user. In this
manner, the system prevents a user from repeatedly selecting his own item.
Furthermore, stage 545 prevents a user from creating a second account and then

repeatedly selecting his own item from that second account.

30  Preventing abuse of a Relevancy systems with User Reputation Scores

In internet marketplace systems, it is common to have a reputation score
for buyers and sellers that participate in the internet marketplace such that people
have some sort of measure as to whether the other party in a potential transaction
should be trusted or not. These reputation scores are generally created by having

35 users provide feedback on the other party in a transaction on the internet
marketplace after that transaction is completed (or is otherwise ended). In one
embodiment of the disclosed system, such a user reputation score has been

incorporated into the relevancy system. Incorporating user reputation scores into

15



0.68GB 1.2new 1.3 To apply the relevancy adjustment factors given in Table 2 the relevancy
adjustment factors are multiplied against an initial relevancy score given to an 10item if that item has
the associal@® expAW$d in its description. Thus, referring to Table 2, itemB8¢H/As2¥§OEH1For an "ipod
nano" search query with highly relevant additional descriptive words such as "sealed”, "8 GB', and

"new"” will increasgl&@mARieYRIeM SERTR (R IheSesasf PiEkacbantsoystera 168 aRlelthan "ipod

nano" search query with largely irrelevant additional descriptive words 15 such as "leather”,
"transmitter”, or PRSHBUIRYIP & AN IElRYRBG B HEW those items. Many other method of using the

relevancy adjustment fassQi-isMAstdare HvtiRhig] @asae%?aﬁsu@m besiesedorl A pinaiiernate
embodiment, the relevancy adjustment factor may be added to an initial relevancy score for an item to

adjust the item'SAsFEhEhoGR 8 A PREAIANSSHSES BHOBSdBTARspeh HSRABATRESRjustment factors for
such an embOdifﬁ@ﬂb%%@i‘ﬁt%Qﬁ@r@P@&%ﬁ’?%t@ﬁﬁon%%wm SNFiPRFk ARAhSsardhaguery are

listed. The relevancy adjustment factors for the extra words may _be normalized to stay within a defined

range suchs -T0s¥stea00 §igs 3o %g50Y thahihe UssF HERIMAT ABIAY keR Hy RS R or Extra

Description Wokggen making changes to the relevancy adjustment factors. Specifically, stage
655 has been changed to indicate that the system increases the relevancy
adjustment factor by an amount correlated to the user’s reputation score.
Similarly, stage 690 has been changed to indicate that the system reduces the

15  relevancy adjustment factor by an amount correlated to the user’s reputation
score.

Incorporating user reputation scores into the relevancy system provides a
number of significant advantages to the relevancy system. One advantage is that
changes made to the relevancy adjustment factors may be made manner that is

20  correlated to the user’s skill. An experience user will have a higher reputation
score such that selections by that experienced user will change the relevancy
system more than a novice user.

Another advantage is that incorporating user reputation scores into the
relevancy system can be used to prevent abuse of the relevancy system.

25  Specifically, an aggressive seller may attempt to thwart the restriction set forth in
stage 645 that only allows one selection of an item by a particular user to adjust
that item by creating a large number of new accounts and selecting the user’s
item from each of those new accounts. By setting the reputation score of new
accounts to be zero or another low value, the selections made by such new

30  accounts will have no or very little effect on the relevancy system. Thus, the
creation of a large number of new accounts cannot be used to abuse the
relevancy system.

In one embodiment, the users may have different reputation scores for
different categories of products available at an internet marketplace. Thus, a

35 person may have a high reputation for buying and selling electronics but only a
very novice reputation for buying and selling housewares. In such an
embodiment the system would identify the category of product searched and use

the user’s reputation in that category when making changes to relevancy
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Relevancy adjustment factor Sealed 73 black -4 leather -70 transmitter -83 white 2 4GB -3 case -80

2GB -3 8GB
WO 2009/070287 PCT/US2008/013118

5  adjustment factors. In this manner, the system factors in a person’s specific skill
set such that their selections in their categories of high reputation will have
significant effects on the relevancy system but their selections in other areas will
not have significant effects on the relevancy system. Note that this will require a
user to participate in a number of successful transactions before that user’s

10  selections have a significant effect on the relevancy. This helps prevent a person
from attempting to create many accounts that participate in one transaction each

and then using those many accounts to abuse the relevancy system.

Integration with other Relevancy Systems

15 The relevancy system for dynamic data sets that has been disclosed may
be integrated with other relevancy systems that are based on other factors. For
example, an alternate system may use the reputation of sellers when determining
relevancy such that sellers with higher reputations receive higher relevancy
scores than sellers with low reputations. In such a system, buyers will be

20  presented with more reliable sellers at the top of the search results. The
presented relevancy system for dynamic data sets could be combined with such a
system (or multiple other relevancy systems) such that a combined relevance
score is used to present search results.

Although the relevancy system has largely been disclosed with reference

25 to an internet marketplace embodiment, it must be stressed that the relevancy
system can be used in many other embodiments. In other embodiments, the user
reputation score may be replace with another similar measure of a user’s
experience with a system. For example, in an embodiment for a message posting
board the user reputation score may be replaced with a number of postings made

30 by thatuser. Furthermore, the invention has been described with a descriptive
factor of other words in description field item but any other descriptive factor
than can be used to identify similar items in the future can be used.

The preceding description is intended to be illustrative, and not
restrictive. For example, the above-described embodiments (or one or more

35  aspects thereof) may be used in combination with each other. Other
embodiments will be apparent to those of skill in the art upon reviewing the
above description. The scope of the claims should, therefore, be determined

with reference to the appended claims, along with the full scope of equivalents to
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25 new 82 Note that in Table 3, the highly desirable terms ("sealed", "8GB", and "new") have large
positive relevancy adjustment factors. Similarly, the 10 undesirable terms (“transmitter”, "leather", and
"case") havavVarfeyigg2give scores. The remaining neutral terms will have rezKiUSRpORia3atRct on the
relevancy score. After adjusting an initial set of relevancy scores, the items are then ordered

according tg the,adigsigen elgvAn o KRl SRER 4pPeddta GiRYRNMK tasRsledaalif{gtems may then

be presented to the user. Since the result set has been sorted with items similar to previously selected

items from earliéfdeHrcrasvigranseshandhgudpipinglish eavivalpnigef the Femsaity g iERy be able to

find a desired itegy GGkl 2Ardrex@BLing. 2ARS ohaReKarmE steR)sHeidAyRamic Data Sets
As set forth in the discussion on Internet search engines that rely upon hyperlinks to a web site as a

measure of that WEHISHES BBGIRMRPIISIBE |Ate PRANseder drtfifed BXHHR JBYisEd B Yeople that

create thousands; gidHaglecingrisietetiahiéh i FoR eithyeRNiSikR: Aftus shetiuePidinks to a

specific web site 25will create a false appearance of popularity of that specific web site. Similar 5

methods dabusBimaArveidkdsemeshte faha dhHnhrsaors eEh#slaiRty MASRATERdRIBed in the

previous sectiong)lowing U AKATINS 1RLY AugiessiveontlierPrRRdMerp el aska higesymay attempt
to create automated progf;gams that repeatedly select the items that such aggressive sellers have

posted for sale §P¢He MbATe NATAAERIRAE MRS IO FeUER YR e s QRiEs thay be

attempting to make theﬂﬁ%@%éﬁ%&ﬁi&%‘k@ﬂ%ﬁ%%ﬁ%&?@iﬂpﬂ enforhg interpE Madetplace look
popular such that those items will receive an increase relevancyéscore. fstytie)[;revent such abuse, a

set of various diffgreras Bt diatlomdhereadssdecuisklnassertan iy Reiimg &@bp users from
abusing thg; 15rgieya5ex STPINGEYHRIM wAtdle GRIG AR SHRY: Pewis MR fes

interpret or limit the scope or meaning of the claims. Also, in the above Detailed
Description, various features may be grouped together to streamline the
disclosure. This should not be interpreted as intending that an unclaimed
disclosed feature is essential to any claim. Rather, inventive subject matter may
20  liein less than all features of a particular disclosed embodiment. Thus, the
following claims are hereby incorporated into the Detailed Description, with

each claim standing on its own as a separate embodiment.
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preventing such abuse may be directed to prevent the exact scenario described in the previous
paragraph. Figure 5 illustrates the relevancy adjustment factor system disclosed in Figure 2 but with an
added step to prevent abuse by aggressive sellers th&t click on their own items posted for sale.
20Referring to Figure 5, stage 545 has been added after a user selects an item for viewing in greater
detail. At stage. AfiShe system determines if the selected item is an item that was posted by this
particular user or if this user has already viewed this particular item. If either case is true, then the system
skips the relwﬁlﬁcg 8giy§g&%nt factor modification stages 550 and 555 and instead 25goes directly to
stage 560 where the system displays the item to the user. In this manner, the system prevents a user
from repeatedly selecting his own item. Furthermore, stage 545 prevents a user from creating a second
account andithen répagtdflciéndetimogiie onncitdraryseantingsenorautiscernidtr®thPdeventing abuse of a
Relevancy systgpesiwith User Reputation Scores In internet marketplace systems, it is common to
have a reputation score for buyers and sellers that participate in the intemet marketplace such that people
have some sort of measure as to whether the other party in a potential transaction should be trusted or
not. These reputatigﬁcg%%sag%ré\éw f&fé‘ﬁé‘&“fﬁ%@?ﬁ&%&%&}% provide feedback on the other party
in a transaction on the intemet marketplace after that transaction is completed (or is otherwise ended). In
one embodiment ofgtirerisuihseet systenchsushltbteser irepmstation score bew deeueiycorporated into the
relevancy system. Incorporating user reputation scores into WO 2009/070287PCT/US2008/013118 5a
relevancy system 'q&@@ﬁﬁﬁg%{@éwﬁwm [RISANSYiRStem Ao Gelvcas thepessikilily of abuse of the
relevancy system. igure 6 illustrates a relevancy score adjustment system for dynamic data sets
wherein a re‘ﬁfﬁéﬁi@ﬁgcore associated with each user has been incorporated into the relevancy system.
The system of Figure 6 is the same as 10the system of Figure 5 except that the user's reputation is taken
in consideration wheandifgitipg cflengeys taljirmelevfanty fodjudinnedefadpoiee Apeciflgadly, stage 655 has
been chanacgin A RA e SyRigRINCLASS e (elpvanpa AdiysimeRLiBelRnRYy an amount

correlated to the user's reputation score. Similarly, stage 690 has been changed to indicate that the
system redutkdspgted out from said first item such that said descriptive factor identifies said first

item and a second item;

accepting an additional search query from one of said user and an additional user
of said search engine, said additional search query being identical to said search query;

and

generating an additional set of search result items in response to said additional
query, said generating including ranking said second item based on said relevancy

adjustment factor for said descriptive factor.

2. The method of inferring relevancy from search query results as set forth in claim
1 wherein said reputation score of said user is based on a rating given by a party that

entered into a transaction with said user.

3. The method of inferring relevancy from search query results as set forth in claim
1 wherein said descriptive factor comprises a word from a description field of said second

item.



15relevancy adjustment factor by an amount correlated to the user's reputation score. Incorporating
user reputation scores into the relevancy system provides a number of significant advantages to the
relevancy system. One advantage is that changes made to the relevancy adjustment factors may be
made manner that is 20correlated to the user's skill. An experience user will have a higher reputation
score such that selqﬁwétbydbatrﬁweﬁ@meahﬂaﬁfwﬂi shaog qubs ieletancyssysiamimeemnthan a novice
user. Anot r advan%fl that n%csglr&)or%t\l]g% ef.re nliléal on scores é|11 %éggrreg%\é%n%system can be
used to preven US&%f the re ncy system p o] ca AN aggressive selter may a ]fempt to thwart
the restrlctloW@eWbﬁﬁ‘fﬂrma@éVB%Smdtl@ﬂwaﬁtﬂ%&)ﬁél@élééﬁbn of an item by a particular user to adjust
that item by creating a large number of new accounts and selecting the user's item from each of those
new accounts. By Sﬁﬁﬁfiﬁeﬂﬂ%d%@&ﬁ?éi@ﬁlé@@l@rﬁid&%ﬁ‘%&'ﬂiﬁtﬁgﬁréﬁms% appthen Rvwyalue, the
selections madgﬁgéé?uch n w 30acc unts will ave o or Ilttle effct on.the ele % system. Thus,

the creation o' SR 8‘(3&“?{ ' EA %’i%‘ e“‘&rEB §‘8tﬂliésr%‘i‘ stem. In one

embodimentsaidesearstsquery have dlfferent reputatlon scores for different categories of products available
at an internet marketplace. Thus, a 35 person may have a high reputation for buying and selling

electronics byt 0“'%&%&9&6[&9@15%% iRy YiBth 3RS ae e RUSRYALRS: 1BraivEh @gmbodiment
the system woulg |de ategory product searched and use the user's reputation in that category

when making ¥Hamyd R PRI B809/070287PCT/US2008/013118 5adjustment factors. In this
manner, the system factors in a person's specific skill set such that their selections in their categories of
high reputation will deteetisigtifat anidaifectdidndhecltetevahioy gysiesniluhilkitese iactiates! im other areas will

not have sigpifigant &fg%ﬁf-'élpfééﬁﬁ {@Il%\éancy system. Note that this will require a user to participate in a
number of successful transactions before that user's 10 selections have a significant effect on the

relevancy. This helps prevent a %erson from attempting to create many accounts that part|C|pate in one
transaction each arftPtHaR S AY A HIMPLLeSTIL o A8 05 & ot b R s i

additional descriptive factor identifying said third item and a fourth item;

modifying a relevancy adjustment factor for said additional descriptive factor by

said amount correlated to said reputation score of said user;

wherein said additional set of search result items ranks said fourth item based on

said relevancy adjustment factor for said additional descriptive factor.

7. The method of inferring relevancy from search query results as set forth in claim

1 wherein said search result items comprise items for sale in an online marketplace.

8. A non-transitory computer-readable medium, said non-transitory computer
readable medium comprising a set of instructions, said set of instructions implementing

a method for inferring relevancy from search query results, said method comprising :
accepting a search query from a user of a search engine;

generating a set of search result items in response to said search query;



Integration with other Relevancy Systems 15The relevancy system for dynamic data sets that has been
disclosed may be integrated with other relevancy systems that are based on other factors. For example,
an alternate system may use the reputation of sellerdwhen determining relevancy such that sellers with
higher reputations receive higher relevancy scores than sellers with low reputations. In such a system,

buyers will be 20presespesqvitel s Iofisdileselierns afitheian abiesaakthfesiith. réhatpresented
relevancy syﬁttranrrsyfor{djynamic data sets could be combined with such a system (or multiple other
relevancy sys‘fem’sjl such that a combined relevance score is used to present search results. Although the
relevancy system has largely been disclosed with reference 25 to an internet marketplace embodiment, it
must be stressed tharotié/reged egievasysiedinehanebe faced farrdasconieredastod rrientsmeuather

em bodiment&,ﬁ&g&pfor SE&&S@@%%%Q;F@%@&MJ?%%%‘W? ﬁﬁéﬁhﬁfi%@{)flﬂﬁﬂ%lb ﬁﬁs%ifal%ﬁtléaef's
experience with a system. For example, in an odiment for a. message ting board the user
reputation seAle WAL A [USIALA TR LRI S SR S adEe R by e B b more, the
invention hascoemtitiascribed with a descriptive factor of other words in description field item but any
other descriptive factor than can be used to identify similar items in the future can be used. The preceding

descrip_tion is i”te”%&fﬁiﬁ’gdﬁ“ﬁ@%ﬁ&ﬁal%QﬂhﬁV@Bﬁ?oﬁ@Bm@q &Bﬁ_ Q@QH@TE&%&F lned
embodiments \(ﬁ%[ ne or more 35 g pe%sf,the eof) %‘{%be g)Eed in com matmg)wﬂ%&ach other. Other
embodiment¥ WSS UEPARER o tHO 4 BHERA fFHHE MUY ST REILINEIAR SOV ESEPPRGN. The scope

of the claimsastould, therefore, be determined with reference to the appended claims, along with the full
scope of equivalents to WO 2009/070287PCT/US2008/013118 5which such claims are entitled. In the

appended claims, tg&%ﬁg'm{?ﬁ&ﬁﬁﬁihm set of search result items in response to said additional
query, said generating including ranking said second item based on said relevancy

adjustment factor for said descriptive factor.

0. The non-transitory computer-readable medium as set forth in claim 8 wherein
said reputation score of said user is based on a rating given by a party that entered into

a transaction with said user.

10. The non-transitory computer-readable medium as set forth in claim 8 wherein

said descriptive factor comprises a word from a description field of said second item.

11. The computer-readable medium as set forth in claim 8 wherein said relevancy

adjustment factor is only valid for said search query.

12. The non-transitory computer-readable medium as set forth in claim 8, the

method further comprising;:

detecting that said user did not select a third item, said third item included in

said set of search result items;

abstracting out an additional descriptive factor from said third item, said

additional descriptive factor identifying said third item and a fourth item; and

modifying a relevancy adjustment factor for said second descriptive factor by said

amount correlated to said reputation score of said user,



and "in which" are used as the plain-English equivalents of the respective terms "comprising" and
"wherein." Also, in the following claims, the terms ' |nclud|ng and "comprising" are open-ended, that is, a
system, device, article, or process that includes elerfgnts in addition to those listed after such a term in a
10claim are still deemed to fall within the scope of that claim. Moreover, in the following claims, the terms
“first,”" "second," angh#hiia, "aﬁa:a@dﬂluﬁ@phaﬂaf@%%laé@alm@m asalachidtengaditenibassedsumerical

requirements on hielr obgli 2CIS: egpﬁ ract1 (i%ﬁl%%d \t rr]ﬂlfgly?e |tq 37 C.F.R. 1.72(b), which

evanc OI' S e
requires that'it al6w eader to qwc y "adtéftainthe hature o &fifical 15disclosure. It is

submitted with the understanding that it will not be used to interpret or limit the scope or meaning of the
claims. Alsolfh the HiovenBieeaidarDeseriptionreadiblsmediure analfbalyiogleéa oybtheinto streamline
the disclosurgid figreRLidInALRR iaRisiekas ioicading AhanindhEaBIsHdisclosed feature is

essential to any claim. Rather, inventive subject matter may 20lie in less than all features of a particular

disclosed embodi nt Thus éh ||OWI claims are he cor orate into the D talle Description,
Wit each cia StagHT LG LA BB F ST Cerd econd e 1y e et of
search result items is based on a determination that said first item no longer exists in a

dynamic data domain.

15. The method of claim 1, wherein said search query includes a keyword and said

descriptive factor does not include said keyword.
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