RECOMVENDATI ON SYSTEM W TH MULTI PLE | NTEGRATED

RECOVMENDERS BACKGROUND Descri ption of the Rel ated
waewboadoogy [ 0001] Web sites and ot her types OPCT/US2008/067404
interactive systens commonly include recomendati on
systens for providing personalized recomendati ons of
itens stored or represented in a data repository. The
recommendations are typically generated based on
noni tored user activities or behaviors, such as item
purchases, itemview ng events, itemrentals, and/or
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S once Users A and B have been

€ e

mat i Y S | ed - r t.

TR ) SRR O B L BHL O

recommtenddion gseienor pasating pesommtinehrécomneyngditems of dest Qored or
identifX iéens havi ng _cont ent (e.g., text) that is

TERSTSHTPArT Potdh EPORNEnt 5 Ter PRREN e RPRs e dYRgalbheengiisd, based on

mdnflOQ8lus&t REWitle8 TP HERMAE | Qian SY $efBurbiSRed, txt%fH Qi ents, item
simlarity mappi ngs to generate the personali 23

rentals; endrendiiti opes. of iteen $elaetipt ectionemimeqmpd sySmMyBthe becommendations

r at.ed riodi cally based.on computer-detected
are g igpalf o5 AECBRE (st h et Vb B RAIES Of 1168 vi ewi ng
eveyosz] or TRidiednal Y REFabRfative € MeRlRGIdh @ hsaCHb@RSsOf oRrate by

popul ation of users. Once generated, a dataset of
att¢rpémgtte matdnysergpiothys usaay hdbenauigedat behpderstarfiyiergaid.  For example,

' iml th I dy L
oo SERPT EETR 3o LAGoE ABSEBhAE S 18 e A 8 o e

sarhigled rBye Nibat i BNGay Yt edtoimsnddier [toseskrf Br  SK e6itidg content-based
itens to recommend tq users. The system conprises a
recPREBAAEIRE SV HERS 8 tAdd@GRDHEES Aying ponien|(f-gy texf) that is similar to
tne BEQATBIHR SelcEF Dy fiegogmender corresponds to a
di'tterent type of Treason for recommending itens, and
I s [963Jat i Vehdraecanahéeridatien sysemypuef wnens ded adfimilarity mappings to
refI%%tive of actions perforned by a user; generate

eNEIANG T REE P RS B IRR TIRLS e DG STV -1 apBigL Magbe generated

peﬁ(hﬁ‘ca.l]? &f¥ked on computer-detected correlations between the item purchases, item

D

viewing events, or other types of item selection actions of a population of users. Once
generated, a dataset of item-to-item mappings may be used to identify and recommend items
similar to those already “known” to be of interest to the user.
SUMMARY

[0004] A recommendations system is disclosed for selecting items to recommend
to users. The system comprises a recommendation engine comprising a plurality of
recommenders. Each recommender corresponds to a different type of reason for
recommending items, and is operative to: retrieve item preference data reflective of actions
performed by a user; generate candidate recommendations responsive to a subset of the item

preference data, identify one or more reasons for recommending the candidate
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preference data, identify one or nore reasons for
recomrendi ng t he candi dat erecommendati ons, and score
wa bh@pedelt dat e reconmendati ons to provi de rel aPCTES2008/067404
i ndi cations of the strength of the candi date
recommendati ons. The recomendati ons system al so
conprises a normalization engine operative to
normal i ze the scores of the candi date reconmendati ons
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[0007] Also disclosed is a computer-implemented method of normalizing item
recommendation scores.  The method comprises receiving scores for candidate
recommendations from first and second recommenders configured to provide
recommendations to a target user, the first recommender operative to assign the scores to the

candidate recommendations using a different scoring scale from the second recommender.



recommendations to a target user, the first
recomrender operative to assign the scores to the
we2amdioaiaee recommendati ons using a di fferent SPOF/USZP08/067404
scale fromthe second recommender. The nethod al so
conprises, for each recommender, nornalizing the
scores assigned by the recomender by: cal culating a
range of scores, the range conprising a difference
K I .
ThE SR S BEALR 8RRl LRI 60 B s usimned by the
recoangeder THye caredliirgd £ tangdef scorapthe s@ge ksmpsihd e difference between a
.normal i zed scores to sel ect ?t | east a portion of the
MIRFR SR AN ABRHEHBACP I ad G lquistip e ized sageestagpdetction of the
ranige €The %%g]fuﬂe?_‘eo&hﬁi&!s QSRE thSndr ARG oI R] SMRPLAst 2 portion
met hod of normalizihg itenTreconmendati on scores
of thesprdiddittgrommerdaliongtoge@nmesentido tredagetdate

rec datjons.fromfirst and second yec nders ..
confI0BBE ed A% Bisslorcie it SEURHERERT Bt Gieddypg@prmalizing item

recdfmBlenddtioB debres teomPRIABEREGVInE QB WrenliRaR S8 Biméd¥8tions from
scores to the candi date reconmendati ons using a

firgiiand sgcend resommenders cenfegufaddmprindds eomaendationntmaltrget user, the

e SRR SRR L MR A P B BT8R BB i

diffepdns tscaiigescale fkdie tEandbitbte@omBeANETE i &attd Rofmthender, normalizing
generate a conbi ned score, and cal cul ating normalized

thesyepiee esdgned byiihe recommsndertey: cembiniedthe sepres &rcht deqet some of the

carﬁi‘?&?eel%cérg&er?&atitﬁsatgt nGAE aocforr{l])nl%d%e&g' eﬁ’lﬂtc lculatin%noqnalized scores
recomendati ons; ard using the nornmalized scores to

as sefuectionadf Heasimiangbrdoronandfthd kereafudi dalkesst some of the candidate

reconmendati ons. tqQ reco nd to the target user. .
recpBAEOIAOPaE: AT REMeJOEER GEBIEBHPITIET A [VpH aBRHCBT the candidate

recBRiRAGhtRhs ROEERhh &I thd @l @epMMENdat i on scores
conprises: receiving scores for candi date
r ec 99%In d atYied apothar gmcfoseds ¢ongmiters mplenented auetiehaofarogmalizing item
config#ﬁgqFto provi.de recommen ns t

.d dati t { .
rectQiien I SepiFS OPBE Shire A Fopeat iop 6 R SFgHangations from

user

firss 60d & oh® rdcb@nfeatdts daifRufRae PBIgtatcONmebEtidss B a target user, the
different scoring scale fromthe second recommender; )

first gpcommandoreQns AN R de Assigndhenasdres ieghe kendidasy eesomsishdptiens using a

difft¥ent Q&)rfngcsgmgﬂ)%fhe%%(ﬁi%sﬁe&ﬂﬁrﬂg{d%ﬁr ?oqrgakl& ?ec&%ﬂl%h@e%snér%alizing
the scor&s and usi ng € percentil’e rahki ngs as

thersoomB bisi@dd g ahe sscomneEndesibyastiBRing @ervamtilZ eghkiperte she fores and
.sel. ect at . a portion of the candi date

usm%%ma@{e Feane ot p ¥ofes; Hesingrthe poripgliped scores to select
at IE:&@&QJ)I'U& %pth@ ic%i@ﬁ@@c&rﬁm@n&}ﬁéﬂse@ rg&rfmﬂé?lrd%ltﬂeztbxﬁgt ljsEI'? m

recomendati on scores. The system conprises a
pl ul0Qlok y dflsor disdoseenislersgstap doanorvelitiog assi goommmendasion scores.

to candi dat.e recomendati ons usi ng different scorin )
T SF G COTRHS P, SaePOREHET PG o, grores 6 candidate
recB@dRddtbRs BSAL LRfASH HOAAg RYaldNandlaUfdhaliYatRh engine operative to

recommenders. The normalization engine is o o
normalize scores assigned by the plurality of recommenders. The normalization engine is

operative to: calculate a range of scores, the range comprising a difference between a

minimum score and a maximum score, and calculate normalized scores as a function of the



operative to: calculate a range of scores, the range
conprising a difference between a m ni num score and a
woreoopmumescor e, and cal cul ate normal i zed scor eBCHESH08/067404
function of therange. The system al so conprises a
candi date sel ector operative to use the normalized
scores to select at |east a portion of the candi date
recommendations to recomend to a target user. [0011]
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FIGURE 3B 1| lustrates another e ment a pro ess

f or [0§&Fler aFIGIGRE 2 illustrates an embodiment of a process for generating item

recommendations for a user;

[0016] FIGURE 3A illustrates an embodiment of a process for generating tag-
based item recommendations for a user;

[0017] FIGURE 3B illustrates another embodiment of a process for generating

tag-based item recommendations for a user;



t ag- based item recomendati ons for a user;[0018]

FIGURE 4 illustrates an enbodi nent of a process for
woreabdozd ng i tem recommendati on scores; [ 00199CHUSIRE067404

5 illustrates another enbodi nrent of a process for

normal i zing itemrecomendati on scores; [0020] FI GURE

6 illustrates yet another enbodi nent of a process for

normal i zing itemrecomendati on scores; [0021] FI GURE
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recommend ot her tyses of itenms, such as but not
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context of a system ‘that recommends catalog items to users of an e-commerce web site that
provides functionality for users to browse and make purchases from an electronic catalog of
items. As will be apparent, however, the disclosed processes can also be used in other types
of systems, and can be used to recommend other types of items, such as but not limited to
web sites, news articles, blogs, podcasts, travel destinations, service providers, other users,
events, discussion boards, photos and other images, videos, tagged items, and user-generated
lists of items. In addition, the disclosed processes need not be implemented as part of, or in
conjunction with, a web site.

[0026] A significant deficiency in existing recommendation systems, including

but not limited to recommendation systems of the types described above, is that they typically

use a single, monolithic algorithm for generating recommendations. These algorithms are



use a single, nonolithic algorithmfor generating
recomrendati ons. These al gorithns areoften inflexible
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Sonme torns of item pr erence data and thelr uses
thewistr. Dleesel @stoonis beightnincledé, bt yxadamllgwurchasing items, rating items, adding
items to the user’s wish list, providing data on the user’s friends, tagging items, searching for
items, and the like. The item preference data 102 may include browse history data, purchase
history data, friends data, tags data, and many other types of data. Some forms of item
preference data 102 and their uses will be described more fully below.

[0031] The item preference data 102 is provided to a recommendation engine 110.

The recommendation engine 110 includes multiple recommenders 112. In an embodiment,



[0031] The item preference data 102 is provided to a

recomendati on engi ne 110. The recomendati on engi ne
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recommendati ons and provide a reason such as, "
and| figipaue e ERIEY by @cayRidan olf thrupteh a%wrmaé%feﬂ%ﬂ@n all the

lten% iR LS tht qg@o%%n@exc@ﬁplrrﬁ%lﬁ %%U{ R Ghin e% ftems as candidate

Advant ageously, this reason c e nore conp
recorhmandativea swh pswyele fasea“sdn'esmlnsa, y‘duls ptemc:lhas@ahmetrdms bécause you

PurdBSeeEla] ActhiBdny vt F e DL SR D Bt e el this

reaioﬁ%@ﬂ'ﬁ'@ﬂﬂ)@é SordpeRling tRfBfHeadth AR YecAXS R Surclfhsed items A and B,
recommender 112 m ght obtain data about a user's

andfthisdigsis siilas.”f Ppasm gy deerefore hytmore nedlinebta trifso theaedsers provided

bi rt hdays, their wish lists, and their
byﬁwr&%ﬁ?%% %ggg%les Using this data, a reconnender 112

m glod34guggas anghértexainbrt a @@dhﬂ]dﬂ&f:rblqggﬁh@htf ébtaif data about a user’s
riend s upcom ng blrthdayE%Q grovide a_ reason such

frlea%s ' Rissfrippdsndata might Jashedrd a1 98 e fiengy’i ipthdays, their wish
hstﬁi%gﬁlw énﬁblfrkllih‘g@%xs't(ﬁlegné)%ﬂngth@J%ta andedulthéhdkt £f7 ﬁzghggue%gest gifts

Pr ov W th such a reason,
thatndog it bebimughr fer a ﬂuﬁndi’seqbcd)mmlgl]uyrt}tdag and priovidp @@%@n Mehws “this item

is rg%prr]l%%@%xg %Eéa%?e )S)Jurl }1eenr<ri] f())lim sebrlr%? a(}el 19 3}1 ?uly 52}1 nd tﬁ)l(se 1tlérsne1(g on his
wish list.” Provided with such a reason, the user might be more inclined to buy the item.
[0035] Many other examples of item preference data 102 may be used by the
recommenders 112 to generate candidate recommendations and corresponding reasons. For
instance, browse history data (e.g., data on user searches, clicks, and the like) may be used to

provide a recommendation with the reason, “because this item is similar to an item you



recommenders 112 to generate candi date recomendati ons
and correspondi ng reasons. For instance, browse
whe@bosep2dat a (e.g., data on user searches, clPCRES20881057404
the like) may be used to provide a recommendation with
t he reason, "because this itemis simlar to an item
yousearched for." Purchase history data and/or w sh
list data m ght be used to provide a recomendati on
e . C i .0 i . be .
senfhbd LT, RERARE.LoBRTRUE Snl Bk Subf B I igtPbe wped o provide o
rechrhsitndayion atith tha rasdr, Chaausrabie iem mighebe gitertwing e anisely adopter
a_category browsed by the user) m ght be used

e.g., ., )
such @5 pPovi Bevae PEtBImTRAAE YRV poflct HeniPrealsBrihe uise Eatis category
bropBéBby HRMskiS nfghtdR 364 trol e MM mtAUfion AR Helason, “because
i nter'est areas.”" Various other forns of Item
thispitesh ér & mpesellat ia dho 21 yayr foeoriis éxderest goeasyi Werious other forms of item
€eco n ions with reasgns such as. "because you «
prel EEBRATY 000 e o0 o BUREOn VT ST gy because

yoJﬁ%@@xth%\%@J”n‘gecau's'ebﬁﬁl%ghtrﬁﬁfenp@ﬁpﬂnﬁy HRAr8s8cihd®Because most
DVD player after tmn‘%gars," or the |1ke. [0036
peopisl upgpside theard3¥ Roplavgyatins tywe pearsfeer thy like.si ngl e
rec nde 1 or nmultiple rec nder.s ;112 may eac
o OV ol Beal alabobS ek SIRERRL het GriTPERF D 12, or
mulipld Bcemneh@as Am iy dbRtprdvedeoimeesas@t daddidatE @ecommendation along
_instance, several recommenders 112 may be used to
with @ HRRsRUreasalor ithal resommpandarisg; eFpidpgince, sveral rrgemmenders 112
may %f% Q0dd % eddftleREY ﬁ&"ﬁ‘il:ul%aﬁ&\éh%%eceﬁ)se 491k $isdr % ‘gelﬂﬁ% RS several
selling novie In the war novie category, and 3y this
wamnmyyies, Ba thinis mhesssteset fng mdwwinAbadenyiovinaategory, dad Agthis movie was

mul tiple reasons may, prqvide further notivation to the
norgigged ¢ rvﬁwﬁﬁagﬁm Aot DS PBOTHUNOBYER oY brovide® urther
moffdtloRitd iR VR &-bul @¥eEm! €asons are shown to the

user even when nultiple reasons are available, to

r edi9837]pos Slobieeerj nf oertmit Pwhodmentsofesher Irgnsortsearatshoren wathe user

novi e ex le, the user mght therefore.aqnly see the
vl QBB RRaGesent RresRloh do sl e BrR g Rty o, i the
aboWid vadBiivee SAhRIYNHe Used Hight HRASOR drdy ERAHS BdseNthebdu@O tis is the
targeted to the user's interest of buying war novies

b

) : est /i ng .
beshrdligagpoe intheavaimede sajgonha isisaseriis foshed pad bighly targeted to

e 0 S O TR A5 TR 2R PRt resons
proeiiadrpbeve. t he user may see one reconnendatibn that is

based on an itemthe user purchased, another based on
onel%838lnor dhe ¥si crAYgRled Peseredigndiveelyy Bythe Heaspsethat gp @rovided.

Fora&&mé tH@Su%& 91'3?/ ae ich€ %&dnﬁﬂ&ﬁg@&h Bhat 1id %gg;dsor}’viaﬁ Btem the user
|ist. The diversity of recommendations and reasons

purpirased, ciedtheobaskd on e onmmpreheahtqariessabmitteddryethe usan, arideanother
basgx? 819 mer:]nq ?itstleg r(])% ‘a friend’s wish list. The diversity of recommendations and reasons
provided to the user may heighten user interest in the recommendations.

[0039] Advantageously, in one implementation, at least some of the
recommenders 112 are modular. Recommenders 112 can therefore be selectively added to or
removed from the recommendation engine 110. As more diverse items or services are added

to an online catalog, for instance, new recommenders 112 can be added that target different



[ 0039] Advant ageously, in one inplenentation, at |east

sonme of the recommenders 112 are nodul ar. Recommenders
wdaimooaa24 her ef ore be sel ectively added to or PENDSY®OS/067404

fromthe recomendati on engi ne 110. As nore diverse

items or services are added to an online catal og, for

I nstance, new recommenders 112 can be added t hat

target differentuser interests. Conversely, sone

e der Y. r 0 h

Gt s T oo SERYRRAGS L oy i mape from he
recopEHatbareagint 11 0 thedetomass sseful2 may use particul ar

types of behavi orbased associ ations to sel ect )

cantliil e iScawsol tersemmiers A2 8198 Wk agpicalar dypes of behavior-
badef C ATDEREFE {08 ¥R Ecdhdlda a%@r’npaﬁegecb Foh8S S A %Pé QR Fm le, one

as generated by mning the purchase histories o Iargg
recoumizade mdy wss nshasedaseel iot assariatiodsitae gereeatad Isy minli@y the purchase

t hose &yrchased %g owned by the target user.

. ] y As
histse 9L MarES AWBPRES O UisED 1P SeiehrcaPUEHfmiSHa St Ay (lese purchased or
owhbE& B 1BV Get NASE dh L&A %xhﬂ?ﬁ:’ aGArERNE B R dNeMAY e item-
‘the itemview ng histories of [arge nunbers of users,
vieming dhsedt aseenirfiodat s generateds byrinhiaingt tbe titeos @iemang histoyies of large
viewed b he target, user. Another reco nder .nmay, use
AT bt L Sl R e ol R FEE Do B ket user
AnQthef te€Smbflier R Bisd Beha GlbLBised a0tiddime betw@a® pArfiadlardeSch queries
related to the search history of the target user

anAEF 1@ BRleAeRMbENS ity that lpecielagenial thasearéht bistoryt plathe darget user.
r .
OB B0 ORRA My e OSRMAPRL 5908 poricut
geapnphis rgenofWoageen®t, or alid hesersuadlyipoailar frheéngs@s® whose email
omai n nane (e.g., nasa.gov) as the target user
ad%ﬁ%%ﬁspf%a%fther S TRIA DR (gt RStReeovh at Tssarachuss Examples of

recOPfeRaf B Smaheddase kb aitksé r:lp?r%@ch_feg)laﬁj%ﬁﬂbé& r t}f%afoﬂﬂ&ing U.S.
docunents, the disclosures of which are hereby

patemicdropments ethebdisalestires exfoehicin atehbérebye mcpipetajed by Sference in their

P BBy RS FRSSe8 0 R0 B Ml . e

Ochpeause 10ua. r emORNENEE Sechlise ke rBRMh@iderst M€2 are modular, the
recomenders 112 can be added to an existing

reCP@mﬁ%ﬁdd?-mﬁ @y%‘i@%t?dmi epstagerce¢iBmeniglipn pyg¢m to improve the
quii B¢ BFRESAALIANS,ALOVHAPR, BY T, system [ 0041] The

I econme I'n certaininplenentations score the

canflioda} e Mhe astdndaidesnsl2 THheergho iplemamtafdm@VicOR the candidate
i ndi catjons of the relative strengxh of the candi date
recPREBRARINASE | SRS St i9aR duoYide dediraligae of dhe relativg seength of the

carld@GtOFRoh R AEHBHAL @a&h?ec&‘ﬁ efider 355 O ﬁ@@fa@tio(r)sato generate the

recommender 112 that provides recomendati ons
scarnpAeee seam@s, ofecomermadawri@dhityprovidesusesmmieghitiotsamecomplete

scor.es on th t?}al nunper of itens in a series,. . .
series of items owned by the user might base scores on the total number of items in a series,
the number of those items owned by the user, and the sales rank of the items not owned by
the user.

[0042] One or more of the recommenders 112 may further take into account

negative feedback provided by a user when generating and scoring candidate

recommendations, as described in related U.S. Patent Application No. 11/752,251, filed May



the nunber of those itenms owned by the user, and the
sales rank of the itenms not owned by the user. [0042]
w@e@oooeoenr e of the recommenders 112 may f urt hRECT/U82068/067404
into account negative feedback provided by a user when
generating and scoring candi date reconmendati ons, as
described in related U. S. Patent Application No.
11/752,251, filed May22, 2007, and titled
22, fdo‘?b 1!tl§(§ "‘91»0'%%&858591%9&%8{]1(%%{%& gpgt?mt ht%e %IISCF Qr% ofe which is
I'S here I ncorporate eference 1n

heretnt mC(&pMateﬂle)gaéﬂel\eﬁcef 1ﬁ&’dl@ﬁﬁﬂétyﬁﬁ‘yegb&vd.l&6dbaﬂomay be tﬁ?ed tfbleitems the
,. such as

h explicitly rated paoorly
useﬁ gﬁr @ff@‘?i“ﬁfg{a@g pOﬂré%/ SPeft 8y %xti%gnaavg ny“rroaﬂrilt?r@ste%orsltwgng two
stan@ Forl 1BSSorPR BalS G185 gfaaslgséiﬁ E]E( ‘geeOﬁllefr?g{BF% IQ nes2i0€ Feedback,

types of negative f i ng
inchidggtimpéicit eeghtiae igedbak, iney bs @sed © soerandidate iretatmaendations. In

ndat i on enbodi nent egati ve feedback
an EERORAERD eeriye otk Bh dtm BahGHAE et bR gtal o receive a
negBB@AIdOE & G BdatéreeSAMcAdiBn e UNTBRIAL) 8lrARYcoRd $9¢ is the sum

have an overall score that is the sum of both positive
of bptlopesstivgrsdomegput negativesopres. [ 0043] The scores provi ded

by regcpomender 2 e _based on ctors .t ha

o oD aPY TR et B ¥adCrnERe R 137 B Rl on factor
tha@ngigherve botineMStANGE, receOMNRAdaId s AR adoderSelHoer Sstance,

in a browse node of interest to the user m ght score

recom@RRIRATE (r 4pP ST InrFcbrahst Bodap bistareshid thg . Ustonghepcore items
basb&b et Ge §1‘?ve s ?:ﬂilﬂr&g I—fgvsg:%r Ha%tr)g %algseﬁa ]Ylﬁgl;n %lﬁ tnotbbe relevant to
a m uy

recomren a I ons tems an’early adopter
recehmendatibey for iays be edriyt ddoptes aligls bdptiacd eretnig e littlesaes data for

0044] Since the candi date recommendati ons from each
theyedielimender 112 may be based on different criteria,

thepopegul t Kpge 8feQufdddit RDARCRIAROIIRRIS! reé&%n&ﬂfér 112 may be
have different scoring scales. One recommender

based g)lnt dlcﬁﬁﬁtqnmcrltdrmr thex saspltieg ssoEF fHOND reach rrawgmenﬂer 112 can have
reco nde

th
TG OB0R B COPAE PR GT0F o B P o oL ST SEafes e ranee

of qio 000 €11 6,0000 WHERRALRHRE %Sﬁnfeﬁ&liﬁltlﬂﬁﬁgm@hfpﬁx?ic%% i$& PdnBe of 90
Mbreover, even if the score ranges of

to le’ﬁOf fglé cahbe ddBerterroaparelscores feom eh@se dlﬁ@regasp@resmg@s Moreover,
evef! ll'it t?lgtsl:oqg gg%esdbif JI SR reép%xﬁm&dlelb %mgl sf:cf)rg rog{éutted by

e un SCOI'I n

dlffBRyt ba:o@hrflérﬁlélentnay Ratve dilﬁé&ﬂceneaﬁm%@dfeEaLQE the" urfdéﬂy'[hg scoring
reconne der that has a scoring scale of O to 100
me 501?%1%@ fiflereaht Fordastangg & 35855 of “ScBpm ope recomnepdgpthat has

a sérifgCRITEHEB (0! MR mBRSafe SCAFLRE FRBNiRe Hanla tsCore:of “27 from a

recommender that has a scoring scale of 1 to 5.

[0045] Accordingly, in certain embodiments a normalization engine 120
normalizes the scores from the various recommenders 112 to produce normalized scores.
The normalized scores enable the candidate recommendations generated by each
recommender 112 to be more easily compared. Many different algorithms may be used to
normalize the scores. A few example embodiments of these algorithms are described below,

with respect to FIGURES 4 through 6.
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[ 0045] Accordingly, in certain enbodi nents a
normal i zati on engi ne 120 nornali zes the scores from

W0 b@owaroeous recommenders 112 to produce nor maPCRES2008/067404
scores. The nornmalized scores enable the candi date
recommendat i ons generated by each recomender 112 to
be nore easily conpared. Many different al gorithns nay
be used to normalize the scores. A few exanple

CTORED. by AFR 2 PP 50851 B B0RRY s o

renASRtha@aaUsdomméndersna L idthe Zedoh@ren@aein gk A 10. The normalization
facilitates adding or renoving nodul ar reconmenders

enging 13 facH datee Bunhe neandligmzessgicn drom any meemmender 112 added to the
j.zat i engy n iljtat hi s,,b
recl IR R RO TEL " Tobtut ) Mot 2 ey s that wse
diffelent sewrtignezalda tfioan thenghdieredohiimerfdernss EIQuU et dddition, the normalization
recommenders 112 nmay be added that use different . )
R P hPEHBPRETROGR FeeMBICASTS & ATk Mifefesonmendafign engine 110
beAdLl stcbt(ég frohl e Q%gﬁhg%@goh‘%]en@&g'lqg a?e%r&@ﬁi 'a‘hatcg*? therefore still
renmovi ng recommenders 112 fromthe recomendati on
be emgpaned. 110 because scores fromthe remining
rec nder s 2 are normalized and can therefore
ot MOVEE CompddiBer q opm g G troe BB AR e 120 can
alsh NPpBLC Wehhis tNehIQLIPRL IRl 18th 8aPhcentdl 1¢an ﬁlleggve%rhts in one
ap.Py weights to the output fromeach recommender I112.
emippimgeti agh meiltiphietsribateffogtictyeinerease er dedredsp canglidaite leggmmendations’
effectively ingrease or decrease candidate .
nor}neazlzlcz)?ﬁ{resﬁ at' o%clgﬁ%r HEY'i ggdapgﬁgcfetg . ewﬁ'@?ﬁes g Pufpyt of certain
recapplehéds 102 &Vphaseze BoauRUiop re@dmmefidedd M2 may produce stronger
recommenders 112 over others. Because sone )
recpBEGRYAIRAS thaniotberpeapphiingd weightstanygizes, the sHaraseH sgcommendations
3 . . m . . h
o N o el R Bl o PIRBIEES, b o' A ens, the
wergbanmme helatjustad forlMack avertp refiecs dreeuserib pekiferemdtes., Fohnstance, if a

wei ght s be adjusted for. each user to reflect the
parfjGulf W P AR &1 aHEHY i (SREIoclef by dpRas AT Tsgomasgider, that

recORMRAS sadeRtians b ib@i\tléﬁ?flt&! nidr€ Meaif! BF 1Rd PANichlar user. These
particul ar recommender, that recommender's sel ections

welghis rppy akwsi igradatedover tineitoi teffect the usér’ schpaging ttdrests. user .

The ights may al so _be. adj usted qver_ tjne. to

ror PAH7 R ol sReh ot ritourissfet | Gode) fenettsmthe same
cardaR&Srecdthtndation.r @60 BPRMAR IS s dckdar¥ Islto &NBEERed € the candidate

sane candi date recommendati on. One option in this

proyideddri eachsrecomagader h 2s c dyddingt e schres cansts gmcandidate to appear
i 112. ] h
solfp X B SRE T SRRRTRARI L7 "SRR, e e

candafatts daA gdtantiolvprdBldmbyithnthis iapp@ache GohmEwiar svdreecoleenders 112
genega(t)ed a poor candidate, the addition of the scores makes the candidate look stronger than it
should. The normalization engine 120 in one embodiment therefore applies exponential
decay to the scores, such that scores for the same item are given exponentially less weight as

more recommenders 112 recommend the same item. Other decay functions may also be

used, such as linear decay.
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candi dates. A potential problemwth this approach is
that when two recommenders 112 generate a poor

w@anvdioalee, the addition of the scores makes tPEI/US2008/067404
candi date | ook stronger than it should. The
normal i zati on engi ne 120 in one enbodi nent therefore
appl i es exponential decay to the scores, such that
scores for the sane itemare given exponentially |ess
V\E'[G@@&as R Forhfa@ mr@%fn% bh arsf‘egq Mi&agaereéaﬂﬁendations to
item her decay functions may al so be used, such as

the |camdidate delectyr | 804 The Tardidae relectzat B nelengiarnmbd? ®f the candidate

asses .t he candi date reco ndatigons to the candi date
rec R PP eC OO IR RSt UL 8 e e pERRD e Sedres. For
exapRS @he @indidi SABHbIRI(E na§CRIBE AN QDS Highl) 8cHeIRARk dates to
to the user based on the candi dates' nornalized
recapmends . Aemabyayphe candidate s¢leitetat ¥ wey ecledra ddframypubset. For
exar%eleegnt o he N npst hibghlﬁy. §for ed candi dgttes tlgt termined
PRI Mgty Cas e PR AF DY a! FHd oM RGBS 254y ape npsgetermine
to baahe el i0@kded talprblide eRth SubBRtadalions ©XAMREE ambhy 5@ BEreasons.
cases it can be beneficial to show recommendati ons

t hdP03¥ e nBetherethen rclssting @ wsat e theswandidate rrgeammendations, the
rovi i her. .
can R e R MR B el B i B e Bl B et
typicalhdilatgé e(ergec oeneril ddioLiang, itérhe), canderdaiterfael edoro Iddéplay the
ma gvide the entire set of candidates to the user.
reccg@%g%goqsh{ngy alpwithe 555 te B of égrgg t{l@_uéh ’th1.§ &sropypendations set
froth MURAN 1bMETRAnkirf. US&LudeNlsBis R dtREd hot Qkémeat}fnef P)escroll or
recommendati ons may all ow the user t’o page or scro
page throughtthe hitge seod mvendenilginss,gbe pilactonl fifghsghe same as selecting a
| owest , rankin Because .users .co |y do not take the
suby g1 5% R i1 TR Al o Qe RRIRS D% U Bfthe 1
reqooa@ndaty ofitichhethr aghdigat edéqst 139 1S S&ButdSwith the
sel ecting a subset, e.g., the user is only presented
recqpmpndatioe apsoeipied freaspish pr meeamnpdndingope demsheAd deseribed above, a

- I It e_candi dat e lector 130 na
singlgiatn il B bbb AR EnBRLE bl B ey ve
pro¥ided.r ecommendi ng the itens. As described above, a

singl e reason nmay be provided for each recomendati on,

or [ARAi pI BIGEBEGndlustegesiie epybadingatiof 1 mosss 2¢ ouggnepating item
recdrﬁﬁléﬁ%{iaﬁseﬁ)_raanuﬁgboﬁ!ﬁ]@ﬂ%esgt’m@ i??%?@ﬁént@@ er fo%ﬁ eembodiment by a

generating Itemreco ations a user.
recqmiioereiat o HBteins suals eineet @uimemiatoesysteho IO MIGUR Eal .

re ndati on syst such as the recomendati on
sy Iz 1001t pﬁt‘é@égé. biei5 8 2?Eeb>brrs%ls§1§g 20" pigferrgce data
aSS(V%MFatt&p@itle ub@! ThRtdAgndyt t%‘rye%ﬁﬁeawﬁca@h%@géﬁ EhARE Quch as the

h a user. This step be perforne
recqrgponrdbor angion 1&gl MéGUBECh a9 20He the process 200 generates candidate

recommendations using multiple recommenders. In an embodiment, this step is performed
by analyzing item preference data to identify one or more reasons for recommending
candidate recommendations to a user.

[0054] At 206, the process 200 scores the candidate recommendations. This step
may also be performed by the recommenders. The scores can provide indications of the

relative strength of the candidate recommendations. The process 200 in one embodiment
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recommendati on engi ne 110 of FIGURE 1. At 204, the

process 200 generates candi date reconmendati ons usi ng
woredoviopdoed r econmrenders. I n an enbodi ment, thi SPCL/ER2008067404

performed by analyzing item preference data to

identify one or nore reasons for recomrendi ng

candi date recommendations to a user. [0054] At 206,

t he process 200 scores the candi dat e reconmendati ons.
SCOIégICSclI’lélhgtg BB AR ffgfgﬂ P:Xor}u?@ %CQH@E‘C%%Q scales that

he scores can provi e |n Icatrons o

nmﬁbebmgdmndﬁabmemnmmﬁndahemmemnmn&ndmtnmnmoﬂﬁhelmﬁmemsahmem,

200 i ne enbodi nent scqr andi dat e recomrendati ons
thePF%ﬁs&@@gPé’ﬁ Vi eéé’SWﬁg"@‘ﬁé %é?‘ﬁﬁs scoring scal es that
may 0@§S]bas ad 299 tﬁé‘ﬁﬁo@és% 2@@ %Bﬁn%’i‘%&s §c9re9 Tford 48 'I‘E@)Hgﬁénder _This

but  not another’. In an enbodi ment, the process
stepahngp bprrevodes! megavimeadiziteadingok, sEbraeshe nﬁcﬁﬂﬁﬁiam@\n eﬁ@Be 120 of

FIC{,L@%% mgzﬁ)rﬁ% %e@ gé{r”%' 258 t}%ggabgé?tg :re?ﬁgh)enwg%‘tlons to be more easily
conflkdR TnZaat dnBddBRGi, NRis s&!ficftirtl?e? ihd18deR AR @faetsblgmng RE@IAGs to the
120 of FIGURE 1. The nornalized scores enabl e t

scoges i déadebyt e aeapmeradeane thay smee HEPoBmmMERgers ;maddamarpéelslzed over
oth%rg. %‘bdﬁl&’%& gr{@ Weligrb%etsp b?O g} ﬁ alsg no}‘meﬁlze Iscr:]oc%!asuxgsgnsgoetlnheexl}?gnen%al decay

assi gni cores ‘provid

funt®@Q MEERERIcs the Eﬂ'ﬁi s0ke rﬁﬁl@l’fﬁt&lﬂdébéﬁgﬁ&)éoﬂﬂﬁlended by multiple
enphasi zed over others. Additionally, the process 200
mcﬂﬁve%#§% normal i ze scores using an exponential decay

fun
U 051 128 L A BRI s
Thib he:ppnﬁbcbcsgerﬂﬁﬁled ealy@cczmddamhetmtoe,ssubhmedleocmntiikiete selector 130 of
d score Thi s e be erfor
T Be SEPGRT 3P0 MAYSFFIGEL &, HBbelilainGs o) Sae candgates to

rec&%m%ﬁ%@lérna?b&y,pﬁx%@ﬁ@Sa AR P Yuti8! §Cthelentitds&torQhndidates as
nmost hi ghly scored candi dates to reconmend, or

receghmendsaivis el At, 2k gbe deocgssd29d entonts abmmendstionhevith reasons for

entire set of i dat.es as reco ndat.i

reeqpeifl e ST GR0frph s e MAERRADT ALrRIT by P et slector
f or[0osgOMEIdURE 3A6lGaads dat@bbdigidht of hpiSc&t 8DOAEN: generating
al so be perfornmed by a candi date selector. [0057]

tag{hpigdRen Acgammendatenssionm wsebodlire Atocess %Q%r scerpdensaeel in one
emﬁc%ﬁm&ﬁipg LAk d At i glgc&%g ohé Sfﬂhé ?&8@@99&& W PNSFEIBURE 1.
user. 3 I's I nplemented i n one

€ process
enbjodssient Itbyis ard expgedrimdetain Subodiagntndir@ight h@ser interface that
reconnen%ﬁ % 112 of FIGJURE 1. [Q058] Itens are tagged
allows ysgrsttaTiexDhbarpbstst-delingd JagsHo dndjyidpal; ifpmsr ip gaelec a&uc catalog.

Thef‘tla OMay %‘%én@% bé grhb k&nﬁﬁﬁé%ué!%ﬁﬁotﬁ%k gfi‘ﬁbéléﬂét 48 typed in by

| vi dua s In an electronic cat
users, although other forms of content are possible. The tags and tag-item assignments

created by each user are stored persistently in association with the user, and may be kept
private to the user or exposed to others. By tagging multiple items with the same tag, a user
can flexibly define personal item categories or groupings. For example, a user might create
the tag “work” for tagging items relevant to the user’s profession, or might create the tag
“Tom” for tagging potential items to purchase for a friend or family member named Tom.

The users may also have the option to make their tags “public,” meaning that these tags are
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The tags may, for exanple, be in the formof textua

annotations or |labels that are typed in by users,
w@bkdoboougmbko ot her fornms of content are possi bl e. PATTES1088/667404

and tag-item assignnments created by each user are

stored persistently in association with the user, and

may be kept private to the user or exposed to others.

By tagging nultiple items with the sane tag, a user
expo%%du{o (%?felrbulsgrg(rj%g&tger q%?all‘g’ %Q arllg | %gﬁm%rg]?;eggg %Ifegéﬁsgribep 6{1& U.S. Patent
Appmmlbn Noon 1080886)diléd MBBenitRl @V.20T05! hdt thRedURREorBmendations Based

profession, or mght create the tag "Toni' for tagging
on Jsedpgeine peBiiiey 6 blserehabe dissosurefof whigh d¥ hershy iRgorporated by

Tom The users may al so have the option
mﬁﬁ@&%ﬁﬁﬁ@?ﬁﬁgp tags "public,” neaning that these tags

ar ef0p9)s ed The pedcher 3008ebayinsFatrionesy idettHying aomgdrdvitehra@sociated

are created are described in U S, Patent Appljcatjon
witk alth%ﬂgg@t gigecssr|ly deperd\anBielarest usepokhis gt 15 Rariggmed in one

emb&ﬁﬁl@m%hﬁg%eﬁ e Véﬁ t-lqé%g é’t]gsé@ N0 H{Jﬂ & @Jms that the

User s the d cIo ure o er eby |nco or at ed
uselpay pirerasil; edded to b svignlist Deﬂy)pp{n@ @519,] rattfheseprheidos o80@Ake. The

begi ns, at .30 identifyin t ed |t associ at
e arerngi g G eshd ABus b e ot SR GplrT By T pgiealhough they
mablh&Ve bebRirSsotteSRsthrieed ElnfoRt BRGodim AN En1§ FROIEH ¢ e Bd.
searching item preference data of the target user to

fi nB0pGlggedti3énthe prasesst W@ Austctshas op urash ab thd, tagaddegiated with

the tgg%%ﬁvw Sh [Alsslile?r]rpr 2 SQg Isglgt Clart atpﬁg@ﬁs (?(%ggrgag se{)%tn%le most

pomﬂwolta@owmblamyb&em taQ ﬁaaﬁte@ledayntwatdés@r to ktiRaughlkhadvely, the
may have been in sonme instances. In one enbodi nent,
Proﬁ?ﬂsﬁ’o% My seleglpshes fagssyeiyas thepohrepmosieppulaht2gpr ocess

300 | ec h 0,

i heﬁ,t g ge dﬁ"ﬁet@@@eroﬁie IEP‘{C%%SO{OQ% ﬁg@g%@ﬁ?ﬁé {TC Eeatc%ggm t(ﬂlg or more

of mecsekestsd BSA T pesel estltst dre refmsd topthp uuhfal‘mzttﬁ)g cowfaineth in the tags.
a, tag nost fre uentl ached othe item

Singg &ﬁﬁ%&qw 2 H“H%“%F‘ eeialed &%A}%vr leagt soperfd the sggich results

ma?_lx‘&lﬂjd@%eﬁng €hak @Hé dsBRSuIARAY i RQPYNE! AL 368 the[ H9&L 300A uses at least
hereafter, the process 300A at 306 perforns a search

Somﬁsph@e da@s ot thepeaclofesalh éstsaelcemxh@de teagsmefrcla@ossa aTlmrprocess 300A
sul Ls are 1 | at e X ) by th
i %rk G, JupRnden b tF ob CrRRE R B P68 S g by e
sea\fh!hteliigﬁqbeIrUﬁﬂitlonaihdpQ@‘éis FOREMSS al§Bovidareabbrs EsUtdommM@Ming the
include itens that the user would find interesting. At

iter398, t he process 300A uses at |east sone of the itens

sear, i .
recg@néndaﬁg%ﬁfgaﬁh%’ F%%esgmggagpq&hﬁﬁdgﬁg?gef?ﬁhepamSunnng
theiftcein®al charactérmiainanBend Da sk pmstessemombah 86luttithik &l wafiGR the item
g&ores returned by the search engine. In addition, the
pre

tce Setazefothe sy aa}ds%et%frmﬁ Y;fBatrté&%, oinandk 3re FeRUHpRMdhrige item.
Sorhl Possible tags might be “James Bond” and “adventure.” The process 300A may then

perform a keyword search of an electronic database or catalog using these tags as keywords.
The scope of this search may optionally be limited to a particular type of item or collection of
items, such as “all products” or “all movies.” The search results might include more James

Bond™ movies, James Bond™ books, other action or adventure movies, and so forth. Since
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itens. [0062] As an exanple, a user mght have

purchased a novie in the past starring the fictiona
webapaetey Janes Bond(tn). The process 300A caPCHEF®08/067404

this novie fromthe item preference data of the user

and determ ne what tags, if any, are associated with

the item Sone possible tags m ght be "Janes Bond" and

"adventure." The process 300A may then performa

; :

o L o QR G MBIl B0 P B8 36 Bhoef B A, pome o
all nhishespiteranalayybeb@ed iagrirdcethnieddatiopar tAdditcanlly, pe pkeds t3O0A may

or coIIec%#on of items, such as "all products” or "al
Projidg ageason fa; gecommending s tienas thigReludss @ rgigeenapioghs gsearched on,
sucﬁ‘ag‘%&dﬂmwﬂ %§cau§%§>uﬁqﬁ9%ta®0\h@9§§i’n Q%rﬂ&r Bl on or

adventure novies, and'so forth. Slnceag east sone of

t hel9863]t enFIGUREpBBbdbisyrateelaadther embodimennwi e process 300B for

unchaseg by the user, sonme or_all of these itens &g{.

geng‘@“ﬁ% B8 ReH o LYANEBHOAMEBILIONN SRS (3 351 |y her RPCPS0d is also
impQRtdiBN oRE eMbE@mant BaSRBorhAEndet GRAMRME R tHe REohintMBers 112 of

that includes a reference to the tag searched on, such
FIRRE fecomended because you purchased a novie starring

Ja ond.. [0063 RE 3B il ustrates another .
oD fTont TB PRS0 IS PRG0S By R TGP o Tatsgpd ems
assbdi28d (vah anirRdadet @NS2(L OAs desdEBdd abbhE thE AGAS MaP B BsdoSiated with
al so i nplemented in one enbodi nent by a recommender,
the gsrerhipygly the user's pechases itvmp @ddes! to rowish lisy @gRppping cart, items the
I Coce begins. by i dentifyi
usef RO b3 P8 SRl e PP, T SR R gL 3008
idei3#rs aAf desicanisoasbcinaleith & lugeri tAdemariagly tke ansesi3Q0R tentifies a
mﬁtg ﬁhe,user t hr ough tpe user's purchases,. iéen%
subsgi pd d "’(Sf) IemR; 4¢3 demstha jugpimeye ESEFRLlY ?Sts%‘ﬁ%t? Math fggpser. By
2 5UREBof M€ iMRRI asSRBMENESN FRE use?lintdBRaih g?%%err]rleeﬂtaﬁens, the

ideﬂtﬁ%ﬁg_ _ ;
enbodi ment, the process 300B identifties al
pro¢ase BB sangeilune éhk pubdessing brgrden onddh systemaimplerhenting He process 300B.

pr 30 i.dentifies hset..of these iteps, such. .

D 0T A 20ms Aroree POBHERYES 8 easteed PG N fems.
Sinéts€dch i mdeRbid MiRigledtasd) Bsed ma§ bk A8algt ANRbASSOEEPAEshe the N
. Wth the user in certain inplenmentations, the process
itengp OBrosh iy sye of fags, the deesssy HRPPospletemtaphatad 2y thatespiisty specified

-1 Apl ' 1100 t
erit 10 RIIBE HEioPP 028 nSeiet GORRbnGh ifger g1 rost poputar
tagd, kedhBas the fhemea pbpulieEdTe@r tha\peoost 3008 ighagsect b @€ that were
may be a | arge nunber of tags anong the N itens. From
app{lf# © Fritsipe Breshalgaumbpeoffingsewsh apPHEMse| ect s tags at

o0 S SN 599 SO e, S8 o
scoredstemp@pB2@r The process 300B does this in one embodiment by sending the tags to a
search engine, which performs a search for each tag separately. The search engine returns a
ranked list of scored items for each tag searched on. The scores may be based on, for
example, the search result scores for each item. In an alternative embodiment, the process
300B performs a search for all of the tags at once, using a logical OR operation.

[0067] The process 300B at 328 merges the lists of scored items while adding

scores of alike items. Merging the lists of scored items includes re-ranking the scored items
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tags, such as the ten nost popular tags. O the

process 300B m ght select all tags that were applied
W@ 200a00402em a t hreshol d nunber of times, such BGI/BS2008/067404

times. [0066] For each tag, the process 300B then

perforns a search to obtain a list of scored itens at

326. The process 300B does this in one enbodi nent by

sending the tags to a search engine, which perforns a

[ engi
sc DD F BRI I RRET0 BhEhite n e SRET TR REAG The scores of
ahlaaemmmetémmppafahmgsiaoﬁelsiprm;sts&)ardomd tonncréasE tiexXaseand hence
search result scores for each item In an

rm’F@%FﬁﬁF?%%@%ﬁbodinent the process 300B perforns a

sea for I [ '

SR 0" A0 RES38% BeaEe: ooy 08 i e
listltp ptayidefassewdidae recemmendrtions. ablds stgp saoineladgfforahsthee, selecting a

i tens. rgi.ng the Lists_ of score itens includes
ey TG A s opto TR AlsBC0r SHoAGE G eTHAT TSeh pegpe above a
thréBsMlstsescores to produce a single ranked Iist of

items. The scores of alike itens (itens appearing in
nulHWﬁ?b IWEGEHUh#eHadméﬁzmdmﬂmdnea$®fMMaogssﬂé@fbmmunmﬁﬁng

] R ubCSEA Serd. IS PRt I iyl Foge i Bpgiment by o

noﬁrﬁﬁzz[fﬁ)h@tﬁglml: istith §s&h@h&’ﬁ1a@@atﬂ>‘ﬁ eﬁgﬂgﬂﬂﬁbﬁ?IGURE 1.
recommendations. This step can include, for instance,

sel W879Ing dhe trecserof @ hesirent 412 by esesivingyesmdidgtegcommendation

SCOI{%‘I rq{eﬁgfh O?J&Oglgloer%gélj %djggﬁ%n;&? W&nt% g(f(? ol'%(,eel‘?e q”}/ogx}] 81’16 recommender

mag idifed iinrsoate Hdm ac@E@&eﬁSedﬂfﬂ&nfoﬂ{er Rl dndérf g Ait 4eMthe process 400

r ndati on scores. process 400 is inpl enented
cal?lﬁ ng%e%g)edp SOBKPS abyn Hracpt]ngatpp an [$gore stRf]h thes maximum

scord€TIRRY fﬂ?le‘xéﬂf)l'eoﬁ} tl?enﬁirﬂﬁuﬂazsgongasf %l@d% akan JQ%‘? PdeoRndation is

process 400 begins at 402 by recefving can
10 meédmmm@mvmosnoxsosﬂ%st}fendmIangeesd)l‘ﬁmm@,mr 114s descrl bed

b t h cores receive reconmender
ai rRB71 n° JBEREER B st a0d POle) Ry GGt o soore value from
each %QQE‘WSW thé re#Ofmeh i@ i Bﬂﬁleﬁy%eﬂggte%aée?b‘ﬁ tPdnSiRiteli RBores. This

range of the scores by subtracting the m ninmum score
stepp caupes He peiviakized scomseo behlgss, thimor eqeatpb el afidr sigpe408. In some
Q d andi da rLec
emp%(ﬁx?g;{ijtgj atﬁg %eﬁ) 19%@!1(9{%5 mAé g%&? él"?ei %roi%%g 1V100 ntraélﬁfa%g scores by

theldfge- tol Prodate hddhali&D $ddresThahe aéduing deh %f ﬂfoﬁﬁﬁﬁz&d ‘k@&es in one
at 406 subtracts the ni ni rum score val ue from each

embeimentsanges e bl It he recomender in order to generate

or a7y e TEEBIELE P00 ERY RELAIR 1S SRR T 0B gores fom
difsteapre¢@@mehders atight be as follows a first set of 1, 3, 5, 2 and a second set of 60,
40, 20, and 10. The range of scores in the first set is S — 1 = 4, and the range of scores in the
second set is 60 — 10 = 50. Each score in the sets can be translated by the minimum score to
generate translated scores: 1 —-1=0,3-1=2,5-1=4,and 2 — 1 =1 (the new set including
0,2, 4, and 1); 60 — 10 = 50, 40 — 10 = 30, 20 — 10 = 10, and 10 — 10 = 0 (the new set
including 50, 30, 10, and 0). The score sets are then divided by the ranges 4 and 50,

respectively, to generate normalized scores 0, 0.5, 1, and 0.25 for the first set and 1, 0.6, 0.2,
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enbodi nents, this step is optional. At 408, the
process 400 divides the translated scores by the range
wa eooproogece normal i zed scores. The resul ting SBCT/U$2008/067404
normal i zed scores in one enbodi nent ranges fromO to
1. [0072] The process 400 can be illustrated by an
exanple. Two sets of scores fromdifferent
recommenders mght be as follows: a first set of 1, 3,
and® ? férctgg gesc%ln% § rﬂ%c%% QJoregq"ronq' gachzs% l]gﬁldth%gadm% Eﬁlgg em%’emay be
comparsd: ofT@ss,ifor txunmecoomdiiate defectd that thosseHhe opahree items from
score in the sets can _be trans]ated by the m nimum

these g0 8553 YoRr doese: thg dematieye g”ks%ﬁé%ham% seerepl and thejitems in the
sec%nd éet hal/mg f&ore@qdar%lg 61assuﬂ1 r%,t ﬂﬂ_ﬁt f%gvgc%% fIIOH‘P L:é&‘ﬂ' srelg alg ' weighted
emEMy and 10 - =0 (the neM/set |nclud|ng 50 30 10

and Th s are then divide t ran
e ?‘ésﬂ% (it @b PEean AT RO AT LBy Gamenders
Tthrers§ 408 carPdIsh I%r%ghf&hesrenl% ?ftivE storsLt HaREVeL, leanQ)oth positive and
,and 0 for the second % Since the scores from
ne@alth sserles lakee nprmallzed eagﬁtahqr amgerdlrlghewythmyrob@s cHl¥p dhe drormalized
[ se ector that,chposes .
nea 148 pesi Rt meR T B ool D1 s N GRUFE Bt R TRBER Efg positve
noriti@izéd SdbrdsNelihimafin %ﬂrﬁe &ﬁ&ﬁthﬁ\/ddﬂﬂlg%g{tﬁ/ekc@ﬁﬂ td PéxitivicedFbres. In
in the second set avi ng scores 1 and O. 6, assunlng
Sorﬁ?laf“bf’@\‘é“%@oﬁf@spﬂoﬁ% 4O covercemes rthis\Ephipmely apleging negative and
7 C
pos e SRl RS nB Beq AERRYL KE0rBGh Gl uBfacied from he
poditivemabiez.e these negatlve scores. However, when both

positive and negatjve scores are nornallzed t oget her .
accf¥dthg {bsameeppestiaens.dopprogsse %P?fmaﬂléeoﬁcwégayrr%w“y In

onc&ifeh %pﬁﬁﬁéntlaﬁoﬂ W HidHembPBIBsAfwHen iR LoreNaRAIINEIRA9H RS time or
may t herefore Rave positive normalized scores,

neag [réatitineet thng>r¢d¢es H¥refinelizss theckdoms unwatwmi@“s awhroesnztyobe a list or

e BBL B SRSl B0 TR % B DGR i on

emP&Sinkhty eheSHRNRS cTERAEALE e wilIBwNRERReE 286! RERBLMYEA number of
scores can then be subtracted fromthe positive

scog@mreéeacf[edmyl a$ H0,9Qfhesoeash émpwélﬁmgaxxmm ngmpereafscergpare reached,
thenxg[nl l, i er%e? ge? é % %ﬁ@ﬂ‘ng Edgé ¥1d re% Gnd l{ﬁ@ window be%lurqse again to

enment en the scores

recBi®E el isgaeek. i 1A ah&@hdr einlbdBintont, ﬁ]ﬁe&’ thé @&Jxrrﬁurﬁﬁumbhﬁ)f BE@ELIS Seached,
400 normml.i zes the scores usin a w ndow, which nmay be
each nepseorgaddqqddo theaqgindey éa%%%ib%% MR heremars: £ or

exambﬁb allll §11he céfmb]ongteQshScHé) Lifdow Thd g”ﬁot%ﬂt’l%ﬂé qﬁn&f’ the scores
t he er scores In the w ndow i nCreases unti|
gengeatediyna pamtléar refommender. The minimum and maximum scores prov1ded by the
recommender may therefore not be in the window. Accordingly, in certain embodiments, the
minimum and maximum scores are generated dynamically as the scores are received into the
window.

[0076] In one embodiment, the minimum and maximum scores are generated

dynamically by determining if a new score inserted into the window is less than a previous

minimum score or greater than a previous maximum score. If either of these conditions hold,
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scores are reached, such as 10,000 scores. Once the
maxi mum nunber of scores are reached, the window is
WO e®enoqoe2 g., by renoving the old scores), andP€TES2008/067404
wi ndow begi ns again to receive new scores. |In another
enmbodi nent, once the naxi mum nunber of scores is
reached, each new score added to the w ndow causes an
old score to be renoved. [0075] In some enbodi nents,
theﬁlﬁl’?e H@v&p 9&% [gac%nggérea R)Ci)e %S H%LV_IIHI?] m&rﬁ eor‘ch%:?(rrg%n %e{nq ?guess of
particul ar reconme
thesmmrmﬁn ano wiasenlurh gedrbema e bo provitde rwienythd wédetos @irsﬂ Q;Etnerated or
be_in the wi ndow. Accordingly, in certain _enbodi nents,
resgtpd: Orﬁomeﬁmﬁra??asmsmfmﬁsswné§m§P@m§éhtéﬁ gHggum and maximum are
not@&ﬁlﬂgfb@ ?dr eXc}ﬁ?evJ R6reSEXRA bgrﬂﬁeeﬁrg%é Y&A 1hatQ tR&cores are sampled
W ndow. I n one enb nt he m ni mim a J
peripeliciabiyion jstobabelsstlaalef tgemanat 6ot achewanindabrh pr byximum score. Thus, for
de ernini? if a new core in erted into.the wi ndow is
xS P Tt sede 008 B AL L EpR g A B & s makimum or
mifd@M. OAS tRBEXIABEN SCRERs récfelv%ﬂ tiRGke QindoWeRBregRNEVet RS in some
hol d, t hen the new score is considered to be the new
embadimenten be mmmmand\nnammvmalsccg@fess@bdfzetmcml\n:rgwmln certain
SGor es .M t he mn dow is
e PR TR SERET i e B RURER, (R 0E, B g scores
resth@sources, in one enbodi nent the m ni rum and maxi num
are not eval uated for each new score received by the
pr ol08%F 40Becqmygendgion seaess gsyeke apenaligeghlower multiple computers,
[ y b [ Ye | u »
ser\%g{iv é)rng%elcér?rdﬁ‘g %x%EesgiB n%?#]sé gg?tféé: %fh Lf 6l%fcﬁ\\/e"i‘y X‘gcttr%gﬁpﬁgﬁ%%ewces ) to
bal4r@tpnosonge lowdy. bweval watedvihdovdeg eschhigeesi 4re iused, slifferences in

naxi mum or m ni num t he number of scores
norpgfetoB ¢ ﬁ%tﬁ@%ﬂﬁaWIﬁf?S@Pba%pwgrdeﬂ% Forixagpis. if the same

recGARCAIRRL SfitRE: BRI &Of&ﬁﬁ?&'ﬂ&é@dﬁ?&&ﬁ Scek@y bingfnalization

or converge. In certain enbodinents, If the wndowis
engings ¢he ntimiguees end atakmmnef omth¢Sﬁmmamdngmixvmmmgmrh@scalculated
art Recommendat i on.

R | Do QUL TR D OpTBrG b QB Paient scross the different

umgm@ﬁga&@&g, processing cores, or the like
(coll ectlvely, "conputi ng deV|ces") to bal ance

pr o8& ngThisaeronsisleneyen undgsisablcarse iffigent exsominpndagions to be
d1s@%§dg§$€eesa%ef S%F Qtn(? fféreh{‘%x%{ nﬁLfrgs ' on ﬁg?%ogco r%co?rhnrger%atlons

rent I Ces.

for Smstance ecmntRBgd @ rdlffﬂelﬁil cfoﬁ@nang deoiop lttt Igéhg:redé\ﬂhs: 28ommendations in
rOV|des dlfferent scores to a normalization engine,
son{) bad

HPeRiFrs TR ORme] I7AlIoR seRfet #e SifTaeipntepelycaaritiag device, the
refrB3HQHt k@o&ﬁk&dﬁh@ﬁ@ d nq%ﬁtf eE@ntdlﬁfererEhefrF)l%su Hel ngreVﬁusly displayed

normal | zed scores m gnt be inconsistent acros
recatnmemfagings. These different recommendations may create user confusion and cause

user mistrust in the recommendations.

[0079] To reduce the effects of this problem, fewer digits of precision may be
used to generate the scores, or alternatively, the process 400 may reduce the number of digits
of precision in each score. In effect, the process 400 selects a subset of digits used in the
scores. Thus, a score of 0.529 might be modified to become simply 0.5. Advantageously,

with fewer digits of precision in the scores, the faster the minimums and maximums can
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conmputing devices. [0078] This inconsistency can
undesirably cause different recommendati ons to be
waelc@ploaspedt t o the sane user at different ti mesPCT/US2008/067404
Ref reshing a web page of recomrendations, for
i nstance, can cause a different conputing device to
generate the recomendati ons in sone enbodi nents. |f
the normalization scores are different on each
sta%?gep Hf( erglgr ev:cl(rﬁoé ft cﬂ varleb(:)l’}{l3 zzrrg(?rggr angmﬁg gzg sQ0res oh (‘:t’he different
corhpapgnantas I1Q|ﬂé~3:1uc&_hﬁécﬁuﬂsl tdemh M trarg@ € QPITRIAA h OB SqUIEKYy on each
create user confusion and cause user mstrust in the
S“Y%bonnendatlons [0079] To reduce the effects of this
ro [ f.pre e ed; 10, . .. .
Genl0Sl, | RUREuRLE ' iPlaCRH B of Tkt ayion of
nonmayiz¢dedoee Ondierintiede ebredilgk e nﬁlfch Bfrallérsir euch larg@&ahan most of
score. In effect, the process 400 selects a subset of
the fithr Seoress ipricnample. BAorkS! SoPHSe; 22 S0 80 b hapsespgl-00T might be

an BBt R@ 1&?%}4 dked tﬁsﬁn&ﬁ%ﬁf@% éﬁétfﬂm%n QyAffecting the range. tIP] éhe above

Advant ageou fewer digits of “preciSion |
exagqoe, dls ratlgﬂelSﬂ@Q() eDitithieg mhenvanions scared biyeis mumber (after translation by

theg RUTHR i oS of SRMEETET schibs I (R @D o B ik | e SUeP in whis
exalé GRIWhSIMIRIHERHnRESAY SheF AN JARGRS are found

nore qui ckly on each server. [0080] Sometines outliers
in WO8Ht oPulicor mey mwaww sthangdieemméndefions aofl therefore may be

desr}%ln% ke%f% o%v%(/grs whﬁn utlleerrgl%vérﬂ%\ﬁergg S?t%% rr%?cﬁltérpx%{dﬁﬁ?ns (such as in

the&b@ﬁ@&amﬁtﬁ) 1@&&%&1@5&2@1@0&1@%2{@ the 60tlies. IOnedwaybof dh this is to
1001, the score 1,001 mght be an outlier. Qutliers
have a7cl Kesmmrdai Famave 78 iliers | Bo eonms: afscepmangert erald set a

thr%ﬂ@[g nd Ir&n%\réescglgg Xﬁov@%l@é@ke@h%lh I&? Het 9 fhe! t}?regh?%(g in, ’fhe case of low-

Ing the various scores hi's nunber
valtedamsglias). omndsyertwey tmrernommomlﬁrm @hety ipladsc natmabikatioads used is to
ores, O, he outlier in this

001, 04 d 1.
“Seetﬁ%mﬂd@ ofe@m’r\sﬂ% F@aﬁ%ﬁ‘ PesiodCalpresestipihe tRdRY | Bargxample,

ins@&P O Bsing QOEF] scEMt dy @vreﬁ Bl df eRLp sy@‘ré Yo ﬁ&&g mlmmums and
recomendati ons and therefore may be desira

makigas, Heweinemumetaash m;mmmm sowld de pesse aftetrrvecaytahenumber of scores
bove, exa

oy RETRERPAST B e SR BHBPRAS! by o fposenca

bechiehd fesét@aliay 8ldeamimiRs anTRBLa unis@i DY egriok&! Kl kalculations.
For exanple, a recomender could set a threshold and

Yet aqige wax: of tdueipsihe ibpectof p@@ﬁr@ﬂﬁtabmg thyeNthvjatghg (or Nth smallest)
sco}éus(%ﬁ@ﬁlaglmdrrp(&%fl‘ﬂ%? s\?\{gl €. ﬁnlstldﬁc% ﬁllétsgé dstg aréé;lp §c|3?e may be
lrer en

to renove out nam c’ norma I zat
cho&@ea:k th&mbximum score instead of the largest score.

[0082] FIGURE 5 illustrates another embodiment of a process 500 for
normalizing item recommendation scores. The process 500 is implemented in one
embodiment by a normalization engine, such as the normalization engine 120 of FIGURE 1.

[0083] Like the process 400, the process 500 begins at 502 by receiving candidate
recommendation scores from a recommender. At 504, the process 500 determines an original

range of the scores. This original range may be determined, for example, by subtracting a
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use the w ndow techni que descri bed above, periodically

resetting the wi ndow. For exanple, instead of using
wWe@®Ppo®eDre or even a sanple of every score tRPCT/US2008/067404

generate mni munms and mexi nmuns, the mni muns and

maxi muns could be reset after a certain nunber of

scores (e.g., after 1000 scores) have been nornmalized.

That way, the inpact of outliers is | essened because

I

miti nﬁlg{ egpeffg?ﬁ%l‘jh?%rrgﬁ]ga c:r %Wano te‘d% Qa%nc?lly using the
wnk&dueﬂm@pkhéamnmﬂemooi outllers is taking the Nth

Iar t (or Nth snallesté score as the maxi num (or )

ﬁﬁ%ﬂ) sE6rPE0: thoProreis PEM delermines SrVOHIRELS: ol Mis pejuginge includes
e

° “?@2“%5'?%%3?%2%?2& RSB[R THE TSP EErhE EPdfion, the new
rangerirodlitergntArgfthea eparople sangs0fighiobe fidr wallli zOthgr fangen may be chosen

.recomendati on scores. The process 500 is inplenented
W”FW“EW@“@ﬂ%odlnent by a nornalization engine, such as

t hejopgsjmal iazahs aRe lﬁﬂgésg 8003 8pLthe Edoddont the[oQ §r%] ralaéé‘é% the new

the process 400, rocess 500 begins at
rang@@énngumglaﬁanmwétt@ma eumtmnd’élnq Umsﬁnrma@@l ﬁrr om ambodlment is a
roces
nonh%%ar%%ﬁ%pgaﬁu e &? {rﬁ%sf%rgié 8%111 cFﬁtfugl eg}boginhegfn St eﬁ él%e
be detern1ned for exanple, by subtractlng an1n|num
score froma maxi mum score. This range na

Nogmalired: Searedy Higr 2eore y Ol Mig* ey WW@W@@M i@ Min, (1)

descri bed above. [0084] At 506, the process 500

deternmi nes a new range. This new range includes a new
wherenhatem Vadrae a@rdndidne vecomxiendutiov atares, whareoDie I@ngm@l(ﬁd Max —

d the new r e S to_ 1. Amother exanp
o Sfigendoisie BEw FE524 6 NEY Mex nevew Mie Sy gl & b tht for
eac! Iielﬂ'pgéor!: | Mhdvatdphis éeggx%ﬁ:h abla ARGiontdIehP R %%&e?qge Old Range,

maps the scores fromthe original range to the new
andrthndlew¥ingg a nat hemat i cal transfornatlon The

{1 alRbeN ot Gt RO raRAG) REN Mo SRy Rahee is from 010 1,

expedsoRdi(MERtSmEakes the forn1hbrnallzed Score = (ltem
Score - Add Mn)*(New Range/ O d Range) + New Mn, (1)
where the Item Scores are candi date recomendati on

New Range oA Sedfe e, ot il Rufly, 219 here

illustrates that for each Iten1Score a new score is
generated as a function of the Item Scores, the Ad

%9{5@ 12ghRGORR & RFSRAR GO, 21§ eRIBBYIed In O $AMeE aibp e manger as the
noWABRNW MR FIS. £ admhew.ReNgs llrlsexEIreQS%rp(Zt) % sbtracted from each

item score to produce translated scores, which are divided by the range.

[0087] Like the process 400, the process 500 can also use the techniques of the
process 400 to calculate negative scores, to increase consistency among normalized scores
across multiple computing devices, and to minimize the impact of outliers.

[0088] FIGURE 6 illustrates another embodiment of a process 600 for
normalizing item recommendation scores. The process 600 is implemented in one

embodiment by a normalization engine, such as the normalization engine 120 of FIGURE 1.
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expression (1) beconmes Nornalized Score = (Item Score
- 0d Mn)/Add Range. (2) The normalized scores in
wezpeee®eon (2) are conmputed in the same or a BCTHUKBNS/ 067404
manner as the normalized scores of FIG 4. The m ni num
value in expression (2) is subtracted fromeach item
score to produce translated scores, which are divided
by the range. [0087] Like the process 400, the process
500[06 al PRe Fo%es‘s%ot k?eg eﬁ retcggin rc%ﬁc%ﬁ%te %Qc%&n?endation
cal cul'ate negative scor 0 i nCrease €onsi stency
scomsnﬁm@ a ogcominichdet. Sxi(ﬂoastha@lrms 600l detgpinénes oniptliet Mehinimum score
deyi ces, .and .to minimze the inpact of outliers.
from 0%8 P e Gepeyss Falnlglﬁg]fer FECRRSTOURB  SCBigh ai itfFenofrom 2 desired
norRE PR SR inR¢N fsO8re NAHERLLi %k %rdﬁl%@i Frﬁﬁ?rﬂﬁfﬂe 8L {0he embodiment is
scores. The process 600 is I nplenented 1 n one
the sptho thahwilt bashogenrs tirahinzram sore igihn eprnsalictd @agd diescores.
nor zat |ne 120. of FI GURE 1.[0089] .. The .
or dBh * 0k B G5, 68 i oot gRiy A Hddrom the desired
mmﬁra@@mmnﬂaiédogbois@ QhE DrédeTbA0 LEGOFTBAGs Ath 8Q4e it NBe set of
process 600 det ermi nes whet her a ni ni num score from
candidate s gacopmendativny sepresarili datdferangonbréwerat iton mivones p@dldate
ree R R e R oL BT Bl o s a ReRmE  set of
candlidgte vedotr@ndnligdonviicbies BegHt R@sea N masmuiiecéiie bif HOIBh 8 eI€of 9D to 100.
the normalized range of scores. [0090] If the m ni num
If theglsefrfanosmplized et poFe is Qothe mininfus score Midh thidesired normalized
desh’ or
i e oY Doty ol ol M Sandidife ROSRERGERY Bre will be
transleed iferen siﬂitnaaﬁd)shydmesesidyngum fdvesee nEeotre raug@ry fidea minimum of

i d nda nd the d d
0 tqzn?)%%ur{‘n%'ﬁa ! a’sn.-%fﬁrlgtco ggff Qfﬁg r%;gl%pgatlog sggrtes gé\llarn'?ageously

enab18skit€l 8t & of QURIFRITHAE Q&oﬁﬁ&rn@érs HaGiRL dh?éf@it Q‘mmnﬂlnﬂnémres to be
score of 90 on a scale of 90 to 100. t he desired

morﬁ@ﬁw dopwdredi i fren frasstading thessccres,tthepmeas fnpesesds tastdp 608. If,
the esired nor m score diffe 9
W0 IS SalRia & RS TP SFRE Rl riheddy o8 T spme as the
desip@l formakeat Bir @ Geore UEIL, Bt 260esDFOPFocdeas Hirédtl?@o ktBp 808. In
new set of scores ranging froma mninmmof 0 to
addition; Huthewld hpnoted Ahat| igt4liemativie cmhedimgais.esteps 604 and 606 may be
omift€gonmendat i on scores advantageously enables sets of
scores fromdifferent recommenders having different
m f0eRdIn scAr 63, ttiee recd¥e6e0,6askltyin campdinedts, Abrhigihes the scores of
allélranslatln the cores, the process 600 proceeds to

£ étﬁmé(%cre rscorteh dn R EHPOH ISR peRkiRING the scores is done

by §u%ﬁﬁ’1'ﬂ§&ﬁéj§édr&n ﬁlcﬁlroﬁqek SmiBdigtHl, BestktddshE s & H@rn’?@n@/ Sinputing a
the désired normalized m ni num'score at th

movindawesage ©00 spirsocafabissadias @nd pltiplyisg o 260 8ge b)rthe number of scores

in the moving average. The moving average may be implemented, for example, by using one

or more of the window techniques described above. A moving average can reduce the

processing burden on a computing system by reducing the number of calculations to be

performed, since the average of all the scores is not computed each time a new score is

received. In an embodiment, the moving average is an exponential moving average.

21-



addition, it should be noted that in alternative

enbodi nents, steps 604 and 606 nay be omtted. [0091]
WG@R0080&024 he process 600, in certain enbodi menP&T/US2008/067404

conbi nes the scores of all the itens to create a

conbi ned score. In one enbodi nent, conbining the

scores is done by sunm ng the scores. |In another

enbodinent bl ock 608 is performed by conputing a

o R o ERatl, BSHIOE) R HGHECHETBR) s e
cornwbmgc@vemagﬂe cARNEd4T® \teddghnBhE ARG SOTBS. behxisrﬁaé;ﬁmepﬁrﬁﬁmed for

for exanple, by using one or nore of the w ndow

ex%l’@iéﬁn'i’)qdé@dlal%%‘fh B daffo tRsOmmenglicn roarpeagie eumpbined score. I
emw@%%ﬁtstv&h%ﬁef’thé’ﬁér‘rs%g IRM r?d} Az SS&QPSU% u'i‘egnosr %Lfe@ @é(res might

ucli ng the nu fratTons € per
rangt fiom @ toel. aver age of aII the scores i s not conputed
each time a new score i s receive In an enbodi nent,

t he 4983} ng ;&9@(%@@ 6Q0 may X8 ER qvbpech%lgpqusuch as described above
witBV s - loOPRZ] 4T|'I](? F @RIl »thd f}ﬁnﬁﬁ%e&ﬁdﬁ% Fe%blﬁmgﬁ(ﬁaﬁi%n score.

nornal 1 zed scores by using the conbined score an
Adzanadedatly thepm o6 toif oertasic embsdimEits sars blep ussthe techmques of the
each candi

prq%gs%gﬁ{?etﬂocg cu ! exa{tlg Wre{s’%E)d{él\éllﬁgﬁencgﬁmgtg%cryeamqr}g normallzed scores

acx@gmmt ?l%%?np\()’ﬁ Bevit8, ARSb MEHinLOHRURbAROIBLIZRD ARRiRally, in
he normalized scores might range fromO to 1

Omf %b@]lmWéhfpp@é@g $06 al30 nedycessthe ampachefowthicss th@fueilcai y resetting
a v%H?&v ar tsc%??s Cv(lheki)le\%nagv(\)/\{gch\ﬁ\q gs %rg Qee(f: t Rés%ttlag%e window rgmoves the

impty @mtpa@m%wl,lert he:qma@as} Sth@Qﬁmﬂfer OEIst@ked ire Iﬂ’&Od/irfdiBWt Sould be
can al so use the techni ques of the process 400 to
allowedotor inereass dgrge itheevidgverould §e irgset dderece dHevaleh ﬁeryiadmg out the

aﬁ@ﬁgﬁgmﬂgg%ﬁdkgﬁgnaggagaxggross nmul ti ple conputing

devi ces to mninze the inpact of outliers.
Add{aPéihal FEGURE dndltlendttesjlyﬂteamotheheerpb(mh:ra&ﬁ 608 @mbsss 700 for
educes.the | outlier eri o% cal |

act of .
8, HarsSPRAGI crs. wHEnPRERIoN G deHielissted in one

em%&méﬁfa&y RES8liladig ehdlfe, WhdhdR W RIRYBS1ibih €ndi APBBLorFIGURE 1.
previous outliers. Conversely, the nunber of scores in

t he [A0PAK owT(hQ Lnr@cebse 760 besiedlat 603 hy resgieny eanghdatet teeommendation
rva

seoft oSt 3 e Pl B ol B4 esn QLB B o e

scdré094h 4l Gdbbdieht, | 1SEdretk eserdetilean@kingr (oo rdyaeliardgily, fcandidate
a process 700 for normalizing itemrecomendation

recgg]@}eggatloqxfﬁepe‘gee@g@srgnlqg@ r,egeqtsﬂﬁ]pém]@gf g pagigalar candidate’s score.
Th&gﬂ}&df | za% %ycaﬂdﬂg{e%édféﬂ%r#d%g?@gﬁg?ﬁﬁ lﬂ&'@etﬁﬁe thgg a score that is

nor 'on engl ne
higher than 95% of the other candidates’ scores. It will be understood, however, that in other

implementations the percentile rankings may be used to determine the weakness of a
candidate’s score. For example, a candidate recommendation in the 95th percentile in this
implementation might have a score that is lower than 95% of the other candidates’ scores.
[0096] The percentile rankings may be assigned in a variety of ways. One way is
to calculate the mean and variance values of the set of candidate recommendation scores and

use these values to derive the percentile rankings from a normal distribution having the
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[ 0095] The process 700 begins at 702 by receiving

candi dat e reconmendati on scores froma recomender.
wabh@peedoeer, the process 700 assigns percenti | BCT/US2008/067404

rankings to the scores. In an enbodi ment, a score's

percentile ranking (or equivalently, a candidate

recomrendation's percentile ranking) reflects the

strength of a particular candidate's score. Thus, for
e LETRED e VELEEL ERIBRTE LA LRy moma
dlstﬂbllitﬁfn fandedaitgined H60 £900kub tablel orbiBie UAeEr ShOBfbeess 700 in one

however, that in other inplenentations the percentile
emhogiRend gsayw'a§/a pandpseigehninugesush g Aescribrd aheuk el sespect #p FIG. 4, to
calo g Aefn §nc§9&9{aﬁce YaRlesexanpl e, a .Cand! dat e

recommendation In the 95t h percentile in this

I ndDe9m nt aAitamnatidetyhtthbiapeeceatilks ongy theataltidatbdweingt thanfollowing

95% of the other candi dates' scores. [0096] The
forpdacentil e rankings may be assigned in a variety of

ways. One way is to calculate the nmean and vari ance

val ues of the set of candi date recomendati on scores

and use t hes&eva@hilles Ramkddumbee of fvergser cent(®) e ranki ngs

froma normal distribution having thecal cul ated nean

and vari ance. The percentile rankings generated from
TheltBign rRArKRin QXp?&srsioh l@{) BRI YhdRunRRical RRRIoh P AtahdiRRKBre in the

table or the lik he process 700 i'n one enbodi nent
set piggAngislate gcoiien defOf exdmnileulere gigci9Opendidate richathendrsipe scores and

a péMIEJ]aJ SIRE&nd gOt'l:l[l‘gabe% scf&(r)et, cft%er%u(Jen 1lfe 15 gﬁ/ﬁgﬁpe? geq%xipreéglon 2)

ariance valu
generaes lpercele lﬂhlﬂ(ﬁ@,@ rhh?guﬁ@ frbmeo tol] ewithe péx@éﬂtﬂlés&nay alternatively be
Percentile = nber of scores. (2) The term

eXpmﬁﬁﬁﬁ“p@ﬁmg%ﬁﬁé%&i6W9Y2¥“?@$@P@eméeﬂhe numeri ca
POS0b9SIN, Ofn off ARIAAL ShSRRL STl SR o AL BARGRARE Ly using

Scores. or exanple ere are
a wmelowmffsmiast, using simi)lnaeedaﬁqhea tpthiobd dastritred sboveewitisreseet to F1G. 4.
50t h _hi ghest sc ts. percentile is 50/100_ = 0.5.
In 0B Speb POy Go Nunapes BRRREREH oo Soriat lisg8f searegi Wepre an old
scofeiOFBbvE® fidm ¥ tisttcl& MAE G eBNist&S idM¥erh ifb 'Eh%tllsy edi¥cdiBe scores
expressed as percentages (e.g., "50% or "

re pastedenppicentyle ré[n@ms:]an A danveeinfn@dleﬁémcoret’ hpospemdermmh i the list

ol O Y P ORI B B b

1st, alk0seeotl pd3itioaspight betranket Gnd Aandlsd o@Nén shehb&IRest KB Mk is sorted
the, window is inplenented as a sorted |ist of scores,

autqpprsical s REVISCPERSaEe mseried ripipdbe Hislorhhe Mesitionsin the kbt whewsthe new
scord 8 T¥ert&GPLn Besdétégﬁl%{ehqg/ §egltc9m th":r‘e 1§tst5 ﬁn§'tﬁ]é: g%rIelg{sgosmon dfor the
scores are sort rcent| ranking can d

new gcoraL daajmesembbém&npol&l VO SCod repkmés anrbltl Reéort irsthe same position in
the list. Alternatively, the oldest score in the list, regardless of position, is removed from the
list when the new score is inserted.

[0099] The process 700 at 706 uses the percentile rankings as normalized scores.
Advantageously, using percentile rankings as normalized scores reduces the sensitivity of the

normalized scores to outliers. As a result, the process 700 may not need to account for

unusually low or high scores. Percentile rankings are generally insensitive to outliers because
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usi ng, for exanple, expression (2). For exanple, the
first position in the list mght be ranked 1st, the
WG ewonaboposi ti on m ght be ranked 2nd, and so OPCT/US20881067404
enbodi nent, the list is sorted automatically as new
scores are inserted into the list. The position in the
|ist where the new score is inserted can be determ ned
by searching the list to find the correct position for
et B BT REo BuJP AR oo B REER e umnn
differ@ice blivieei miadst sedrys. Fbeeintista 6606& dfMscbiRe 1| RShnd 3 would be
regardl ess of position, is renoved fromthe |ist when
ran#ﬁgthﬁéwwsy as ¢ secpirkest pleygorep 0oHIPd 9 process 700 at

706 gﬁﬁ&]s t bﬁ]fz @ﬁfcgs%%b lo? cér?a%%rﬂﬁﬁiirﬁgntg Qa{nr'é%(; € %e%‘éé?{n?q%es of the
Advant ageously, using percentile rankings as

praeessil0i wethceaer asisiseduc esotdaosehiged satirésyaddsstheltiple computing
normal i zed scores to outliers. aresult, the .

deyfssc s SOggn R SRS VPR TBRrAFHLERRIROSitvE drores, as

desRFib&d BbVEC HoP SremEGh A Gl bﬁyrﬁghld@%oég,e{hgg&%&?hé ¥ankings can be
insensitive to outliers becauSethe rankings o

reversed endi thed ap-ireamivithl a serymegative nebre wilbkeaviendepeindaetcentle ranking.

t he nt i ' i fference between those scores. For
exawgﬁg], aﬁ{;ﬁ& g‘e{lfuétlratgscar%oémi“, 02 gﬁé @g&éﬁ?‘amsea“ example
recbmflefghtione ifRfBcdVaY Ffe @ cRARNOT réRmdndsGMs€Sade 800 displays

and 100. [0100] The process 700 of certain enbodi nents
recemmegdlaions & a bser. t Blechisreumsndationsheagp 80¢ éxpbud¢g@aniays details about

o SRR3R PP TIOR8 800 o

an slecrdsc syping catlbe wisatidt Feparabmble, the @BaopNGdntatitn page 800 also
. scores, as described above, For itens that have only
inchidgh f iseleoks esials, 8l2nfor paiige Hidicpidng awrsrMbR ob gqdpadicating a lack of

. T ahk i i . \[ i . .
B RS R0 T idin ARG, R 47 on and
~ oth@r infdrmstianad ésp@vete récomnehdaioned npiee 1s hoembagliaent, this process is
exanpl eco ndation i nterface. The exanpl e .
stalEls D IS ONE BaISE 08 NEpIEyShHE CathERUmD g g ghich users
neclls USE lretaihB&E ' AC QSRR A&HioANS1 0 3UEwS 0D UséiCkdides MALpPMHII list of
details about the |isted products 810 (four products

recgmpighdationg tvhichaayde sipdaied whes thousenaiiistgheeirols Bdduct

to | ectyoni c shoppin art..orr. Ww,sh list. |In this.
exalaPd, "t KBe SOt tar 4 ciea Pt Toh e giclhgegien fem. For
exdd@le, Gte EANtTHRl Srcd Brcidert” frdtidBdthe irddddrC8I4R TH e OMIINIEd Because you
and indicating@g | ack of interest in, each |listed

of, . . <L :
saigh yep Qwpedg iy Eterdty ode fviseraia Fowh PBosk Sp.cand il itargavitl ispmplete your
info ' t Lof ' ' .
oL AR S0 SLRE A DR THAL, Ly BRSO commeniin
iterps. oAese th& osinatoat esmpredivoks inhit ArtemisrHooul B&ies,offor mbande, might be
mhicthtens have .been recommended to whi ch users needs

Intgestqldp QBRI Komalting BePks Bt 1BiFTIST8 al | ows a user to see
an Hﬁgﬂt ed FIGERIOD illustrates a set of components that may be included in an

electronic catalog website 986 to implement the recommendation functions described above.
The system may also include functionality for users to perform various types of item-related
actions such as purchasing items, tagging items, adding items to personal wish lists and

shopping carts, rating items, reviewing items, etc. The arrows in FIGURE 9 show the general
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recommendati ons, which may be updated when the user
adj usts the controls 812. [0102] One or nobre reasons
w@1ehomea2di spl ayed for recommendi ng each it em PEDDS2008/067404
exanple, the item"The Arctic Incident" includes the
reason 814a "Recommended because you said you owned
The Eternity Code (Artemis Fow, Book 3), and this
itemw |l conplete your series."” As described above,
ﬂo&vhﬁ iﬁﬁ)ﬁﬁ%ﬂ)‘ﬁ t%gvéeelq rcg%kgl?en%o nRﬁ lust?geJ g}a%%leiQ)r the system may be
reconmendi ng Itens user OWAs one” or nmore BoGKs
accessed he usdr t:emplﬂerEG&K oeethelierifenr Aithalgashewn B3 gidonblecomputers for

i nt t ed i ng the renmi ning books in the
purgiies BETTEtioR (i SRR PR TP (kg vagguscihir ypes of computing

deveREPRRAINS Pé?ﬁ)tnal”@égngﬁ Asﬁgtlarlﬁg QﬁDA@ afirdilss m%&a@et—to television

cauﬂogvmb&te to 1 npl mmntt e reco
boxegretd: i o e agéwdimiepeshoabav EIGURIE 9t sysrIT8P cainposds meb weteers 990

functio ers t erformvario pes
whieler S Mt epPiooh i etler aBo R Ty ea o U s o the
uset cB8MPButerd IBZNGatl e bt E}oﬂﬁr%@ﬂ@hrew 18 NredpbRdeStoaREE requests, the web

shopping carts, rating items, reviewing items, etc.

servie 989 yvRmica YFgmeRE gorgm\ﬂemderge\m@x pdges @ogonding to user-specific

mf%&lgag‘hg (LeQ %rWPT 2%(]? %canp 2 Qierg ; oi’sg% aveé ?)’j’l%er t%%%%};ﬁéa% g]ag specify

the 38 Buoand rfotnliw of plb&llidﬂ détail ﬁh@ﬁ&ﬂ@hrﬁ&ﬁﬁﬁbn@%aﬁ@ F:o ) R/ahous other types
conmput ers for purpases of illustration e
of Wehagee r hegend spryers iORR Perpdats Biesedaplgten é\flthﬂpﬁ@@@atm that is typically

dep%QJfQﬂyhb&chg ?d’én%?sbf thé]gelrﬁgllﬁgjsgxe 5?‘91@9'% @étgﬂlﬁxﬁ%d for examgle using

Assi stants ess phones,” set-top télevisi
bropesxrampkies.c. I n t he enbodi ment shomn in FIGURE 9, the

9 . 990 whij h
TSy pensdiiior ure imFItOREIS trece stdt J5E roeve cotaloe
con%hg forlt Pt &Lﬂﬁreﬁr{i@ﬁctsf KB 4 0Bt 8erC RBTIL 04, ficR AR IR or M ddBesses a

browser software. In response to user requests,
rept)ﬂi@rw\%% efdtoppeant@90Thiy temicortkntynaye freeaaraple, include photos, reviews,

oGP SRS o555 SE QMR SRR EPIGH it

prodlﬁctsl\&lbt $ageailaBRNS plikBasdIHent, BAknISRAE Gdvidtv, tdsr thAyR etcatid the web
format of product detail pages, recommendat i ons pages,
sitel§8- vari ous ot her types of web pages. The web servers

990‘ Q@ﬁu' alrfe LA Ssgrvtex%WOa% goz clma {11{:{1@%?:1&% é@mghs%l’wée 998 that

typic epen ent upon
maipeaifs a:dﬂtzﬁiasel,l%E)rqf uaa- Wﬁb&gdi@taeﬂmem@diatef Qore€ Xareatieuser may, for
usanq Qr wser cookies. [0104] As further illustrated
examplaz| gset Pﬁ ggian §Rmeiss. orygrallydpgqiay avithayatjogg other types of

dat% gﬂ&h%\l\%elfn%m&?&&d S RLreRIAMTsBindp” qmeQag%ﬂ{éaéemcesﬁj'Svﬂq&ﬁrecewe

, ich includes or accesses rep03|t ry 996
both treadh wgnesenfromThhe webesereonteent whey a User reguastspd @age that displays

L L T M S RN L —
eacP@dd isC4#br8d in association with the corresponding user, meaning that if two or more
users create identical tags, these tags are treated as separate and distinct from each other. The
tags may also be stored in association with one or more items in the electronic catalog.

[0106] The web servers 990 also communicate with a search engine 904 that

allows users to search for information stored in the item content and tag data repositories 996
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products that are available to purchase, rent,

downl oad, review, post for sale, etc. via the web site
wW@3®9/0pd19D5] The web servers 990 al so conmuni CBCEUSZ00$1067404

a tagging service 998 that nmintains a database 900 of

user-specific tag data. The tag data stored for each

user may, for exanple, include a set of tag-itemlID

pairs, optionally together with various other types of

n t

ancg_%éeﬂa ﬁyﬁﬁlgrﬁ%%éeg %\[3500 éﬁx&ggargl?gr?% %Clglagbg éee% tl‘) %Qnetcrjét?gecél%g{%ndatlons
by feaauimirtghsingahpsSEVERS ites gs keymﬁlk a user requests a

page that displays personal tag data), and update

reqlfddfls (dhg webypisrsadiisalpo pegss amecom@gndatias geraice 901 which
en%Fg?&dlltém @%zonﬁﬁe(ﬁt]aﬁo%g '"lshestjé nﬂﬂeddﬁt@?%}gk@@o? Qnég' 1§1E‘IUBQ ﬁlu]tlple

correspondi hg user, neaning t or noreé users
reccmﬁatzdfm agehd hcmlaliv@gs,enginese sH@gﬁmElﬂG[REhbﬁﬂd@Sribed above. To

arate and, dI%IInCt fron1eac ot h t ags may

reql<L GEHEMAPERIATS 1 SBLHEH 51 ¥6h (U £ AVeBriEreF 3%% S fdrguest to the
recbrﬂn*ﬁeh@ati%h@%%@é@@l %‘éﬂlr%omﬁm%l listhe ré@%ﬁ’mﬁ:ﬁaé@[e?nsga%@ordmg to
al so communicate with a search engine 904 that allows
theusraategns @néeambsseso rdescmfogqi nattoive nwish orespkci ntot IHéGURESn 1-8.  The
rec gt and %Ogat q3|tor|es 996and .900 ;
%‘Eﬂ’tel‘ el S%%’\? {'He &8 ?SEheéﬁ‘gﬁ‘?fBe‘}?&@O%é“ 6%%8“‘?6“ responsetoa
pmgan@ﬁ@aemhsgonnendations by searchi ng using tags of
various itens as keywords. [0107] The web servers 990
al si9188lc es §onexapplarredngnbeAkness whicn @ vagclighs @ia link that invokes
T
thegﬁgs\%ﬁf%ggxg (S)itpr%#‘};(/){xzﬁ %g(?ﬂl]@ %%%ﬁn?{ﬁg n%, {lllgcgﬁglg:%gQQQg g@ returns item
recoramenddtinad irorakige ae fakbwshamiaily) aFvéBUREvel 9a0idends a request to the
descri bed above. Tg request recomrendations for a
recoRPENdagion sery &g 901 + e gecommendatioa serying tageroads byipugking some
or 519 of h? ré'c%ﬁlm&g a4 H OABe SEIMINES IS0 12 WUV C But §31 %ijsbe invoked in
(st of recommended Itens accorglng to
parslMI é?nlsh anoked ccessesdaldd? rrestpenidsetboncmmrtghtaneswé&rtnw alata 902,

F| GQURES reconmendat i ervice
Whigh B TR TR CUT TG PORE: (1] EEPPYTeRen H oy bepegates a lst
of teBnddR@ itdntUlfas theS QberaGddetar Wi OBloch@dd 8XABPlafd refbons. The
one enbodi ment, when a user clicks on a |ink that
normeligitieos Qr}g@qep,l&@mr@quzgm thef sqegssamndeicpibel above, and tbe candidate
selé’c‘teo%owq t Iugggs the H& 1%%06 L Ge % aﬁtefe%@gtqllc{lﬁﬁ ”c%f?(?ldétg C®8ms to
commen IONS 1IN rea ne as 0 0 . nitrally, a

recmbleﬁdg ramd‘/br 29@nis e dandidategtasior zplahe TherosmmBaRkibe Bervice 901
servi ce 901. The recomrendati on service then responds

thepyretuFRoIRE Fgnisdnst i 1Eams #1d [hesaspeeialerhesiarnsstonthy Weppgerver 990.
Finh B ngﬁi LVer b8 ug@sythngonﬂgtﬁﬂ, g%bherb\‘z?ilth RURkE r'egleved from the

paral . Each invoked recomren 112 responds
catzleg r $eev1cen P4t dandorbablgnothed ateavi&B2 906), to generate and return a

recommendations page of the type shown in FIGURE 8.

[0109] Reasons are generated in one implementation by providing several
predefined reason types that identify different kinds of reason text. A lookup table or the like
may be provided, for example, that maps reason types to reason text. For instance, a reason
type “A” might map to the reason text “because you purchased item X,” and a reason type

“B” might map to the reason text “because item X is on your friend’s wish list.” In one
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whi ch may be distributed over several servers. Each
recomrender 112 then generates a |ist of candidate
WO c@amodoey t he user, together with associ at ed BCDUSR08/067404
and reasons. The normalization engine 120 nornalizes
the scores as descri bed above, and the candi date
sel ector 130 then uses the normalized scores to sel ect
particul ar candidate itens to recomend, and/or to
e candi | te or_dis I . .
e e T eSS S Pl TP B gyl candidare
recbin&ienddtion$ entbe abandiizer BXS daitahabe h@asling 120 pakes Welreason types

server 990. Finally, the web server 990 uses this ]
anq pppdifale i lSFOMMERsBHARY i thh Gapdidfigatcleciast 1 3Gy waichy Basses certain

rechig eﬁ@éti%h? Glon Wﬂ.hctﬁeig %Aasér@ esofﬁsac‘h@r Ynt &:@ feo BP{én‘P ot hown).
£
06), to generate and return a recommendati ons page o
Th¢ heer intpréacs homponent hEEREeSon [tdike 9ithRemso et acoerding to the lookup
enerated in one inplenmentation by .providing severa
tabffy i R ORTEYAENT Wb (hIRPT G epBRah o kPsRadSce: o8-
FI®fg)reason text. A |ookup table or the like may be
provi ded, for exanple, that maps reason types to
r ealdi0k exin sy casess & partieylarecaanonlet Y gemaotretghit anygpndidate
itertggr ggﬁg 8{??1: § Ik cta%e).(\tvh%rb, & %%gq;%eg H}eﬁxgerzrr hgixgtﬁenlgt % ig( a pax%@glar type
of URLGAHEE dri GMIcK thé redBmytRHderfi§ beRE & Wh&® thd Eemmbider otherwise
oneenbodi nent, the recommenders 112 pass reason types
religs omepid type efaisan dnéa thatris aefryaitibda fop His pediculagusesr nal i zer
120 tu t L ze Oqa .
ty 21T 2l PSP Mo o B0 EBF Sl SAT Ry the taseing
sergiet @ciepthinledtbodininetophabeagging tah Dsafiddonprodetiig e@nmendations,
along with their reason types to a _user interface i
acceBlifrolenit PrATeT 3OA SRy bed HEh dewpetita Ky 1aghe Ve okpb HigAmmendations
serVi E@h?%lsﬁ%ﬁgﬁ‘alfgyﬁﬁﬁnwiéﬁsr@ﬂ? BRe bE¥orlGHEY gér{/‘igest %)62 REch as a
| ookup tabl'e an i splays the recomendations wth the
frieads srrviad dt alloas dire sexto st Erthdagrand seeest datg.aboElfiBndg) .
[01 In nMe cases, articular reco nder. 112 nm
ot T8 r n TR e it AR50 565 OFf P R MWL g ROAGTE of use
datm%gij@all)f RpreShAPh SFIGURE YS8TitehAfreRfinc€ R8I, i Becuse a group of
_ particular type of user activity on which the
indpadugiimeandbare jag agepyiatl a givenwivserd mayeingludcomuitiptieindividuals (e.g., two
Q i se.relies on s e _of us that .is naqt
faméb{ﬁ%rﬁa\%ﬁsr’se th]atoérha{ehaecogé)rufelrrr)g uz%u% ﬁluatgaéerd%yf%ii?%&ﬁee dath Stofldor each
usef @29 et adnk @R $nose6Vthe GoiRMIngdly & TaMBtNtOA Y @BonM dtler tiliggs) that
tagging service in certain enbodinents to obtain ,
can gy §padglodeeneratisiesammensiations o P agance (G inBR dBYSnERAR, (8) the user’s
P o R O ot R R Eb BF L G FIRERY bl e user
(c) dpt usensaitdny raiopnpoficatf@sy, \wnd (d)dtems taggedbyethotukser Various other types

servi ces 906, such.as.a, . . "
of user information, sucl? as wish list/registry contents, email addresses, shipping addresses,

shopping cart contents, and browse (e.g., clickstream) histories, may additionally be stored.
[0113] The various components of the web site system 986 may run, for example,

on one or more servers (not shown). In one embodiment, various components in or

communicating with the recommendations service 901 are replicated across multiple

machines to accommodate heavy loads.
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friends service that allows the user to save birthday
and interest data about friends. [0112] The web
W@ 200980®2990 al so access one or nore additi onaPCT/US2008/067404
repositories of user data, logically represented in
FIGURE 9 as item preference data 902. Because a group
of individuals can share an account, a given "user"
may include multiple individuals (e.g., two famly
me th . [ -
L LY, Eha® GEE iR ERER kot etk BhE e embodied
in, eneé fidty amoreated by,lved¢ olodoles mgectiteddy ak dr miave wamhpaars or computer

anon ther things) that can be used to generate .
prop ST R Ao T Bat B sieFrogirne! SO eHable gyedium or

corhPlRerSiRhgeSdeR E.C MRS robds8dsQhY algdbMHMAGh&Y0al dPleSimhp®imented partially or
purchase, (b) a history of itenms recently viewed by

whelhe injgpplicat{opyspedific gigatitrs Themsnlg phips divclised procésbesaany, process
and (d) .itens t ed by the user. Various other types

st s ork SRR R o SR s MR e PRy ges
confoans]s, ERRI VaridddreReRs, arkhiphieflds agtdérdzde8bove may be used

. Shopping cart contents, and browse (e.g., clickstream

indppegtlentives! apgyansthsrt Poria pebeonstivrdedn Yageds[warhe All possible

con;(lﬂﬁét%%§ aﬁ(? QPDQ&%ﬁat%ES ggemyéﬁg)edsﬂot i) Wﬁxﬁ eﬁ?egs§9 n'(')af%rnrsucﬂsdosure.

or exanpl e, on one or nore servers (ho shod%ﬁ. n

In adid@ioandeedinmeethod stgprb@ESstEB MY RIngttedinGbme dRplemiesatidig

with the recomrendations service 901 are replicated

acr 9326l AiltgpughnisrdisrdesuieohashegiipyaiPed ietginys of certain example
o o SRRk e e SRS Al A hparent 0 those
of erdineryeskdtiniyg art Guidudingl eihbsdimxas abdapphigatame thar dorooteprovide all of

0 ters .or conputer pracessors. The code nodul es nm
the N1 Aessribt SRR Ap alsB it Core A THSEREI G i Sfope of the
invERBRANLISIdeSh&@l 3EE B YhC lainld) BwRitR GBS S88n A tioah I b RES without

may al so be inplenmented partially or wholly in
refeagiisei teaanyodelneass fthat wpy dai axplicitlyhes impdigithysinoluidechén any of the
incp3Gl QAT REQEERIRT AN Process steps may be stor ed,

persistently or otherw se, in any type of conputer

storage. [0115] The various features and processes

descri bed above nmay be used i ndependently of one

anot her, or may be conbined in various ways. Al

possi bl e conbi nati ons and sub-conbi nati ons are

intended to fall within the scope of this disclosure.

In addition, certain nmethod or process steps may be

omtted in sone inplenentations. [0116] Although this

di scl osure has been described in ternms of certain

exanpl e enbodi nents and applications, other

enbodi nents and applications that are apparent to

those of ordinary skill in the art, including

enbodi ments and applications that do not provide al

of the benefits described herein, are also within the

scope of this disclosure. The scope of the
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inventions is defined only by the clainms, which are

intended to be construed w thout reference to any
wa@ledovnddoeons that may be explicitly or inplici2dHUS2008/067404

i ncluded in any of the incorporated-by-reference

materials. WHAT IS CLAIMED 1S: 1. A recommendati ons

system for selecting itenms to recommend to a user, the

system conpri sing: a reconmendati on engi ne conpri sing
wiA RS Rk AEPfs. r ecommender s, each recomender
—correspondrng to a different type of reason for

r ecbmrendi magpnirh@niatiorsaybtemefon serenulgriteapan atéonendnd: to a user, the

retrieve.itempreference data reflective of actions
SYSi§8t U8y a user; generate candi date

recommengdatd AiSendSHR0 @%h\{@ cBﬁpﬂsiﬁ%Dba? gturﬁfty tdperel (})rrﬁﬂbnders, each

preference data, i1dentity one or reasons
r ecenvremdidey cotresporadiog dat aliffereonyen dhtdasms{or aemnewamding items,

t he cgndi dat e recongendati ons to provide relative
i ndfACA ORI IREalYs Ongt h of the candi date

recommendat i aBgiev@itdi® brdrerd dh@Re RRAVOST RBEE ek BnddDby a user;
normal i ze the scores of the candi date reconmendati ons

provi ded by esgotraicsgvtitrintiepmmandptian eeselingive éo & edbsettadithe item
con‘ponenlrg]%%%%gaétve to: select at |east a portion of

t he can e rec%rmendati ons based on the nornmalized

scores to prauénligy asher ®€OfBRNARLOMNTort Qedohtndndhiy, ttRN@andidate
out put the recommendations with associ ated reasons for

r ecomen@FHgmenBtipised 2. The systemof daim 1,
wh ' | 3 .
erein at |eagk tﬁ@%d@gtetr&%n{n%&gmg(g{gg@?ﬁ)vﬂ{e%lg@%gh@i%%tlons of

such that the recommenders can ctively
or renpowbe sthangth dfhiee candidaeadatmandatéomgj ne. 3. The

method of Claim1l, wherein the different type of .
reason foPOTELEHRIENETY PREESIQ ‘?‘Hﬁ‘?ﬁzf’ ﬁ‘@c%ﬁﬁ’ﬁrﬂfa‘{‘? GRpdidate

COWedoriABRBLAS SroviBEd Bedlh rdchRfen@WNgh by the user.

a candidate selector component operative to:
select at least a portion of the candidate recommendations based on the
normalized scores to provide as recommendations to the user, and
output the recommendations with associated reasons for
recommending the items.
2. The system of Claim 1, wherein at least some of the recommenders are
modular, such that the recommenders can be selectively added to or removed from the
recommendation engine.
3. The method of Claim 1, wherein the different type of reason for
recommending items is that a recommendation could complete a series of items owned by the
user.
4. The method of Claim 1, wherein the different type of reason for
recommending items is that a recommendation could be used as a gift for a friend’s

upcoming birthday.
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4. The nmethod of Caim1l, wherein the different type
of reason for recommending itens is that a
w0 emonom@edat i on coul d be used as a gift for a PCT/ESN0E067404
~ upcomi ng birthday.5. A conputer-inplenmented nethod of
selecting itens to recommend, the nethod conpri sing:
retrieving itempreference data reflective of actions
performed by a user; providing the item preference
data to lurality.of reco ders,, each.recaomender
cor Pesponat HEPHE IATFPUTe MIETEgpal SHertolsiy gp recommend, the
ln&mﬁDﬁMﬁﬂﬁh@g itens, each recommender operative to
generate candi date recommendations responsive to a
subset ofetidyeng iteanprgfeainee dxe ecflgative of apipnis perennfod bydeuser;
or nore s fo e ndi n h . d
¥ ecommental s feg iph dfiPRIREL <l ke ® S, B Fespmpjspders. cach
c an@icdmbendeconeodding ans diffefehiombel@f @ison for recommending items,
recomendations to the user; and outputting the
r ec SHRERPHTENE" WetaivaiSoci at ed reasons for
r ecormend' ng %&J?n@raietcﬁﬂg'dat@ :rec-g %éﬁﬁétfb%g rd ong\%'tgna§ubset of the item
wherei n each Tecommender is further con igured to
gener at epstoenes ditayantthe candi date recomendati ons. 7.
{he scores {rBFBHCHY dBOHERdERONS. (OTHE HEOHBE G fhe candidate
A ai m 5, raaherRhdhtidhs;| east some of the reconmenders are
nodul ar, such that the recommenders can be sel ectively
added t osalgctingableast & porion of dlewo panditiet icopmmaggdatiens ®, provide as
The nethoddgﬁmghﬂkg15 %Qerein the different type of

recommen sel; a . .
reason or recom“renal n’g I'tens is that a recommendati on

coul d cosppetifg ahesRbBMmendatiohe WthOWEREht&Y rdabidhs UBE Fecommending
10. The nmethod of Caim5, wherein the different type
of FEd¥8W for reconmmending items is that a

recgmengpt in%ﬁloﬁ %lf*lc(iai%eS ,u@ﬁé#eiﬂséaéh %icgﬁmfen%er s E"Jr{hgp gorﬁi gured to

generate scores for the candidate recommendations.

7. The method of Claim 6, further comprising normalizing the scores from each
recommender.
8. The method of Claim 5, wherein at least some of the recommenders are

modular, such that the recommenders can be selectively added to or removed from a
recommendation engine.

9. The method of Claim 5, wherein the different type of reason for
recommending items is that a recommendation could complete a series of items owned by the
user.

10.  The method of Claim 5, wherein the different type of reason for
recommending items is that a recommendation could be used as a gift for a friend’s
upcoming birthday.

11.  The method of Claim 5, wherein the different type of reason for

recommending items is that a recommendation is similar to an item searched for by the user.
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upcom ng birthday. 11. The nethod of Caimb5, wherein

the different type of reason for recomending itens is
wa bav/ossoeeconmendation is simlar to an item SPEr/Tk®AS/067404

for by the user.12. The nethod of Claimb5, wherein the

different type of reason for recommending itens is

that a recommendation is an itemthat m ght be

purchased by an early adopter, and the user is an

ear adgpt .eThe .netho . C.al my. '

di f#%r eg’?lpet %eeth%f Orfelatg%ﬁef%r q/rh g%gmﬁg%ggil 1§fge}ﬁ‘f§tk§é Posft Wison. for
recbinatending @empithatat re@inrandatiéroR as élemahatinnight Herpoveaassddgen early

of int e{lest to the user. 14. The nethod of Claimb5,
adopyay g wReT ISR RSy ¥oBIENCe dat a conpri ses dat a

sel et edrfd GRLAE & Q;‘i'a‘élmC%gSMHeHQ R BEHONRE PAStAY Yeason for

data, series data, search data, purchase history data,

recbmirendisg dama jis throavscogmendatioe $¢ & tapaseligr ih agsowset rmde af thterest to
thto sellers data. 15. The nethod of Claimb5, wherein
“é4%h recommender is further configured to provide one

or pre TRARRMoHYITeSlal &l WIRRIiA ®hd R\ GRefeRNte dd@-cofprises data
conput er - r eadabl e nedi um havi ng i nstructions stored

seleatrsk Bemn thihBrokp colsésting oébaved histery sletaasetionpait.ercarsly setenpurchase
sk DA BT R BB S0 AP B .

ope(jrsa orm al m
An ghparaiidisethod of €llemt 3, Nohekdi@ @Bcht RedrRf ona¥e idfutBerdconfigured to
user, the apparatus conprising: nmeans for retrieving

Providepnp PemErcd itsen dpeathaeNAROUFAREN Xtact i ons per f or med
by f6.US eA;cofﬂg?fa%F-IreIangb(l)?ﬁlgé{ihm 9in hﬁstf‘utcﬁgﬂs%cﬁg(ﬂh%&%ﬁ hich, when

data to a p recomenders, each recomender
execoted aapsdiongputed systah fof ferfent theypehad off Gamof. f or

rec nding itens, each reco nder conf | ed to:
Genbhat oA CHBHEDaieF RS BT GH (B PBHbT Lot oo

subsgt OAn tdBarkiu P sEE&IRNEENHR ecoliferad®Nh i fs¥r, QRE apparatus
or nore reasons for recomendi ng the candi date

comprgsdrgrendat i ons; and means for selecting at |east a
portion aneants I}gr r%?rpag{n%&}{e% ;grgf%(r)er;rlrcree e(ljtéatrfi:ff%:gtslvet S actions performed by a
user;
means for providing the item preference data to a plurality of recommenders,
each recommender corresponding to a different type of reason for recommending
items, each recommender configured to:
generate candidate recommendations responsive to a subset of the item
preference data, and
identify one or more reasons for recommending the candidate
recommendations; and
means for selecting at least a portion of the candidate recommendations to
provide as recommendations to the user.
19.  The apparatus of Claim 18, further comprising means for outputting the

recommendations with associated reasons for recommending the items.
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provi de as recommendations to the user. 19. The
apparatus of Claim 18, further conprising nmeans for
W apedoeng t he reconmendati ons with associ at eRCT/E8R081667404
for recommendi ng the itens.20. A conputer-inplenented
met hod of normalizing itemrecomendati on scores, the
nmet hod conprising: receiving scores for candi date
recommendations fromfirst and second reconmenders
confjgured to provide rec dati-ons to .a target .
oot hE bReReP e GETREREE ot PO mefioBe SRR “legmmendaton
scar€n ARSndtitod doenpeidindi dat e recommendati ons using a
di fferent scoring scale fromthe second recommender;
for eachreFR¥BEMENRESr fornendidate; irergmmeadatians efoms Srgynang second

by I‘&Smfn%ﬁ@mgﬁjﬁ uerV to glﬂi\?&él ?etcblﬂg%ﬁ‘dartlﬂﬂg %o C?af ta?%%%%ér’, the first

t he range conprising a erence between a m
S c oreeomnmednder wpiativeNto aevgrethe acudestta lleudaad iid ag revommendazéhs using a

scores as a function of the range; and using the
nor ﬂ’gfefeilé600§‘86|§'@ie§ 14ha gendgecomIBden portion of the

candi dat g, %ﬁ%ﬁ@@ﬂ&%de&%r&%iii%&m&‘és bQi gtn@@ by #Ifekommender
user. 21. The nethod of Caim 20, further conpfising

trahgl ating the scores prior to calculating the scores

as a function of ,the range. 2. The. nmethod of C.aim ..
50, whor oi 1 CSIRE, 90 RS LEdPRE gamgrsig 8 difference

functi onbéhvednEmmANGR sEQTRAA & BRxGhumh SloRg ahdie scores by
the range. 23. The nethod of C aim 20, wherein

normal i zi ng t%dculating eermpizedsreres By a funstipreeldhereandeand

further is i nin r e _ .
o a1 750t BEREEE! RS, BT "B Do I pe candidate
cal egb@atiendntions wakionatergiao tesagst e uncti on of the

range conprises mapping the scores fromthe range to .
t heZhew F2mgethsy Oérfg’fﬁg/l? e gmﬂi?raﬁglﬂmsﬁgt tryislatipg tlfescores prior to

calS@RifSthe &dres WG flﬂ'ﬁiigﬁ)gfﬂgr gi m 20, wherein .
calculating a range o scorés conprises using a w ndow

t o 2al culls methodh eChilmi2fuwheremreelcufating scoradizedesores@d a function
roma reco iiS | ess than the m ni num score and

; . rrmand@l; . ! .
O &I SPTRYSS “he SHRIRT BcBF B8F- a score recei ved
froma resomeeRdest CRirg@abdkereid abmidheingBkE RHERS 6 ed by the

recommender further comprises determining a new range for the normalized scores.

24.  The method of Claim 23, wherein calculating normalized scores as a function
of the range comprises mapping the scores from the range to the new range by applying a
transformation to the scores.

25.  The method of Claim 20, wherein calculating a range of scores comprises
using a window to calculate a new minimum score if a score received from a recommender is
less than the minimum score and calculating a new maximum score if a score received from a
recommender is greater than the maximum score.

26.  The method of Claim 25, further comprising resetting the window.

27.  The method of Claim 20, wherein normalizing the scores assigned by the
recommender further comprises:

normalizing the scores using a plurality of computing devices; and
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26. The nethod of C aim 25, further conprising

resetting the window 27. The nethod of C aim 20,
wok@eedd2nor mal i zi ng the scores assi gned by t hBCT/US2008/067404

recommender further conprises: normalizing the scores

using a plurality of conputing devices; andreducing a

nunmber of digits of precision in the scores, such that

variability in the normal i zed scores anong the

Con’p]lc.lhlr ?%dl%?n r Ser r(l)%g l'!tge?melcgmnﬁn eﬂsgc%rggd Ol§th v%rlaglllty in

setthehorpesizéd s\é@res EMbESthe @mpstmgrtﬂ:wms fs@eduosd.ti ve
candi dat e reconmendati ons and a set of negative scores

cor+fes polimghadritdgia & &urthehermeriis®g ecommendat i ons;
and nor ;B%Ltitﬁ)'n thg @co‘?%glln{d_r% §etsocf?)ﬁ§gvé g&gs%oweéoggﬁﬂgto positive

t he negative scores.
f urdahéidate opg@Emiséndgti@srdndrd seg ofi o gaivie zedtep osirdspveling to negative
scores. wth normal | zed negative scores to obtain

ov erAfiats SrMenddionsds f or the candi date
reconme %%b]%?g thSBositheeschRt %Qra%fly fhaioR @atn@%%%n%? r

conprising applying exponential decay to scores
equ%NaIéﬂmInﬁbmtObEbmnd@dﬁbﬂﬁbomhpm$ngémmbnmgmmnsdcmmaoﬁﬁve

scores ﬁ%ﬁ;:m qrwalrlza §1 Sqeé?ﬂvﬁ éC?/{ﬁ t&,]c?)gaue 8v%rglzf: Ber &gﬁ? geJ scores %or the candidate

recérB@mendrngnskat i ons received fromthe first and second

recommenders. 32. The nethod of Caim31, further
cordfki si'hg meted of Ripimn), dithgntcompeisiagl applyime respenegtial decay to

sco%eg g e%lﬁ{\/a]feﬁte gslﬂ’%%ox;l qh fE 4 Lhe felé&%{ recgr?fme@iers

nput'er-rea aV|ng i nstructions stored
t he?leon Tdai rﬁétho&\lhﬁ@lmaﬁutﬁﬁdler canipisifg aPpiHgeReigs i€ bandidate
to p formthe nethod of C aim20. 34.
HPDS TeER e s Hhe disstiRagl S??P“%E?Fﬁ'ﬁmeﬁﬁieﬁ@ i tem
r ecﬁrme NARLH QR P EOE RSN 31 N IiRE p&gc&%ﬁdé IH% the welghts based on

recei ving scores for candidate e
dwdﬁ@SmdandﬁséwmhdwﬁeabﬁWBHUEwsrconf|gured to prOV|de

rec nnendat|o 0 tar et user.,.

r econmerdSPMR ﬁ“rreb‘l?s!aed“‘f umg hayigg '?Sffactéoeawgedt%ermwhwh when
exeC@bdlicdate cbﬁiﬁ;ﬁﬂéﬁ!%@féﬁi to PRFo$ iHRGncthddl Srfcasignto. scori ng

scale fromthe second reconmender; for each

r ectmende compigemigiplomanged methndo ok shomslizyege dtepy re¢pmmendation
SCOFC@ Ctgm{l]lgs comprlsmg

receiving scores for candidate recommendations from first and second
recommenders configured to provide recommendations to a target user, the first
recommender configured to assign the scores to the candidate recommendations using
a different scoring scale from the second recommender;
for each recommender, normalizing the scores assigned by the recommender
by:
combining the scores for at least some of the candidate
recommendations to generate a combined score, and
calculating normalized scores as a function of the combined score and

the scores for at least some of the candidate recommendations; and
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by: conbining the scores for at |east sone of the

candi date recommendati ons to generate a conbi ned
wa@ewpmepeoand cal cul ati ng nornmal i zed scores as aP€¢T/NB1008/067404

of the conbined score and the scores for at |east sone

of the candi date recommendati ons; andusing the

normal i zed scores to select at |east a portion of the

candi dat e reconmendati ons to recommend to the target

user. 35..Th f [ fun I i Si .

transt anb Prarrnarel wohd' e BHIGREh ERIRY oF ¥ cancidae

m Niecammsciatiensan decamilest tethe Rogarakérzed m ni mum scor e

in response to deterpmining that the mni num score

di f¥ers HeometRd HeSlarme i dHieari QARPrising entasiog e seges by a
' difflRRcdRINOG Lhinth&hBt34 and HH&J&%B nG&E}gPirzééfnﬂgmﬁm J4Sk!if Ebsponse to

the nunber of scores conbined In the conbined score to
deteraxiniog thaheée impiacim sforeodiffkis drosn tha dedved mommaized mdhimum score.

scoyes. 37. The od of .G aim 34, wherein combinin

t heXEoor e mOPoAET PEE % SiHrR Fort s Hair e e Rurber &f scores
coni BRQINTARRMOARI A sEATRY Ied8R tRUMPaBG LdNRicBLAH B8 norddizdd Rores.

nmet hod of Claim 34, further conprising assigning

wei Pht s Tthe metheld dafimSdowhenatdngnging élecesopred o1 @ricasheome of

the fcziingi? atearégorgr%gr?&goxgsec%o mr%gsds%r Miin Sg{e spbrgsp mput er - r eadabl e
S ne |un1%aV|ng N OC SRS " b d “ChEF on whi ch, when

exexgut edrheCastied af CRATALI4E furBis bempitidngd edsiominy Wwéights to candidate
nmet hod of Claim 34. 40, A conputer-inplenented nethod
recipmppsalans e ed ffanihededmie serand meowespdss. t he net hod

comy s i/{‘%mg&‘éﬁ#e};{éd%% rﬁ&ﬂﬁrﬁ%a(/ﬁg imgﬂi&@ts%red thereon which, when

recommendations fromfirst and Second reconmenders
execated, icguse adtotnpuer psietietorpecfommeiedhadtha@ingf Glaima34. ar get

use the first rec nnenﬁer perajive to assign the .

scotes t/d FHEPHHHEPERCEH o BSHIEn L IGHE 1414 Hifiy recommendation

scoflisftheRMod 26 fFg scal e from the second recommender ;
for each recomrender, nornalizing the scores assigned

by the rreesoving rdetes bipr acasiligafie ntpcpameadrtions freamkfirsgsind osecond
the scores, and ing the rcentile nki pgs .as
nor ST DE S bR oty Vot G TEramREI RS Ko7 Jirbusepthe frst
sel leedmmtndef agdrative PO hdsig@nh@icotdd €o tarehdi@i€recommendations using a
reconmendations to recomend to the target user.
different scoring scale from the second recommender;
for each recommender, normalizing the scores assigned by the recommender
by assigning percentile rankings to the scores and using the percentile rankings as
normalized scores; and
using the normalized scores to select at least a portion of the candidate
recommendations to recommend to the target user.
41.  The method of Claim 40, wherein assigning percentile rankings to the scores

comprises dynamically assigning percentile rankings to the scores as the scores are received

from the recommenders.
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41. The nethod of O aim 40, wherein assigning
percentile rankings to the scores conprises

walyvaniead | y assi gni ng percentil e rankings to PEEUS2008/067404

scores as the scores are received fromthe

recommenders. 42. The nethod of C aim 40, further
conprising: partitioning the scores into a set of

positive scores corresponding to positive candi date

rec n ' te. Of N .J.ye scores
cor?ggﬁoﬁ@%%gﬂﬁ%gﬂggg??@éhggﬁ §%§%%n$econnendations;

and nor npdriizéniig theac@es irid ¥eeSEOFRRIVE 8paEAt@tepdddiB to positive
the negative scores. 43. The nmethod of Caim42, )

f ur FAEFaorFRR MBS s g QfeeeriAkIcRERS Ccofretprading to negative
negatid¥Bie eMnfifenddfonst ko mput er - r eadabl e medi um havi ng

i nstructions stored thereon which, when execut ed,

cause a cwnplitieg theystiame tcorgaefanately fioen thehégadveoicotdsai m

: : f li zi [ [
cootbe, DTl b e e s o e
nedaBCORRder s operative to assign scores to candidate

recommendations using different scoring scales; a
nor il i zAtcompuientriadablopediam hayingonsioictiens st@ed terees which, when

assi,gned by the plurality.of reco nder s he
exeﬁgféﬁ’a M7 (l%(r)an ugeﬁ@"q'ﬁeén Oppee?f%?m%e ql%t%%%ﬁd@a‘n% ' a range
of sgores, sydénr &IYnOENNRINSIikeh areBbrhhefRA6e BRkWECMea system
m ni.mum score and a nmaxi num score, and cal cul ate

COMPITRE-i zed scores as a function of the range; and a

candi dat g jﬁgllaﬁ{é{ %erlt %@gé&tehae% LheHgGe LRAC s%r{mgcé%gg%oe candidate

scores to sele a portion of the“can
r eceooremdadationsudirg diffeenigendng walas;t ar get user. 46. A
system for nor.malizing itemreconmendati on scores, the .
syst em cHRYFIRSFRIGN CBBIBE QPARY tC BPTREEH ATREFASFigned by the plurality
OpesALEHEmERIcAS ke AP Bhfch nQine PGl @
recommendations using different scoring scales; a
nor mal i zat i orralsnlgiaerappe phsdoves, the range wainprgng e difésence between
assi gned b;ftne Iurali%%'of reconnegders, t he
nor mal i ZaPiBRURRGPRENG B EFPATRYR Sgoge, an
calculate normalized scores as a function of the range; and
a candidate selector operative to use the normalized scores to select at least a
portion of the candidate recommendations to recommend to a target user.

46. A system for normalizing item recommendation scores, the system

comprising:

a plurality of recommenders operative to assign scores to candidate
recommendations using different scoring scales;
a normalization engine operative to normalize scores assigned by the plurality
of recommenders, the normalization engine operative to:
combine the scores for at least some of the candidate recommendations
to generate a combined score, and
calculate normalized scores as a function of the combined score and of

the scores for at least some of the candidate recommendations; and
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conbi ne the scores for at |east sone of the candi date
recomendati ons to generate a conbi ned score, and

w@ 20000062 nornual i zed scores as a function of PECEUS2008/067404

conbi ned score and of the scores for at |east sone of
t he candi date recommendati ons; anda candi date sel ector
operative to use the nornmalized scores to sel ect at
| east a portion of the candi date reconmendations to
r econm.ang cgln%jc%tet s%ie%?otr r(l),ﬁ%gtri\?e t%7dset & o%gi eﬁosrcores o select at least a
normalizing itemreco ndat i on: scores: e sys% em
conpasritish Bfjthe @arli ditedetdrymeddati efonER R chd QP L tadddt iser! O
assign scores to candi date recommendati ons, usi ng
di f ferenf S¥BPMndCTsdRIMBalizing nigmarcommepdptiongppses, the system
cofl Sri@%:i ve to normalize scores assigned by the

plurality of recommenders, the normalization engine
conf i gur dpltaligs sif grecpemeedidrs | @eraivki togsastign t dveres car eandidate
and use th;aa.percent ranki.ngs as normalized scores;

i.le
and ™SO ANRT YRRV YH ‘ég?’@?t %B‘é‘i‘%%cfi@é; to use the

nor mal i Z@Qo%ﬂ%zﬁ%nt&%ﬁ@ be&htiAl o8RRI A2 sBRES 49n&f byt A8 plurality
candi dat e reconmendations to recommend to a target

usepf recommenders, the normalization engine configured to assign percentile rankings
to the scores and use the percentile rankings as normalized scores; and
a candidate selector operative to use the normalized scores to select at least a

portion of the candidate recommendations to recommend to a target user.
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