WD 2006/ 116543 PCT1US2006/ 015908 COVPATI Bl LI TY SCORI NG OF USERS I N A SCCI AL
NETWORK BACKGROUND OF THE | NVENTION Field of the Invention [0001] The
present invention generally relates to processing of social network data, 5
and nore particularly, to a nmethod for scoring conpatibility between nenbers
of an online social network. Description of the Related Art [0002] Several
online dating and friend-nmaking sites currently operate on the Internet.
These services are generally simlar In function. They allow users to post

profiles and %@ Bhaies, as well as search through the,gfabikEsgnd photos
of other users. Conmunication between users is provided anonynously, since

users are identified by pseudonyns. [0003] Initially, these sites

i mpl ement ed r udi NECRMPATIBHIRY SGORING ORUSERS (A SOCIATNEIWARIC hni ques
anounted to no nore than user profile searches based on criteria 15 such as
age, gender, location, and physical characteristics, Mre recently, these
sites have iBACTKEROUND QfoTHE BHENTE®Ncat ed processes in an effort to find
better matches for their users. These processes attenpt to assess an

i ndi vi dual ' sripelos®Bdviehtionbased on specially designed tests or
guestionnaires and find users who have conpatible personalities. f' - 20

SUWARY OF THE.| LY r ' ' PRatd bility of
Doo i ot et MieHESGR infanfen] odifen rEEE0 to bREEIINGU BBSERANGRREE D) 1| ty
of i nt er &t sansixippreseaetigulayy. o @ Jeethotiioy sepiing sompativiitysreiveancgenbrrs fe@thods f or
quant i fyi ng &MRPasdidPhéiwbyk Of i nterests, scoring conpatibility of the two
individuals In accordance with conpatibility of interests 25 expressed by

t hese i ndivi . enting conpatibility results that include the
conpati bil i t@&s%hét}og%?%%@%dﬂ'%e met hod of quantifying conpatibility of

i‘nt-erests i nododd SevdriintiiecRingbind fidhd-lakihg Bigesavnrrenstly opetaéopine atbméd. t y

associ ated wit h ch interest, (referred . to ei,n. 1 006/ 11654

BT Ba006/ 01 SN et PeTERgan S i fctof. 1RGFBy hatTh FotBohsd

(referretlt ophindasei as asll' poisearch through the profiles and photos of other users.
Communication between users is provided anonymously, since users are identified by
pseudonyms,

fooo3] Initially, these sites implemented rudimentary techniques to match users.
These techniqués amounted to no more than user profile searches based on criteria

15 such as age, gender, location, and physical characteristics. More recently, these sites
have implemented more sophisticated processes in an effort to find better matches for
their users. These processes attempt to assess an individual's personality based on
specially designed tests or questionnaires and find users who have compatible
personalities.

20 SUMMARY OF THE INVENTION

[0004] The present invention bases compatibility of two individuals who are members
of a social network on the compatibility of interests expressed by these individuals,
and provides for methods for quantifying compatibility of interests, scoring
compatibility of the two individuals in accordance with compatibility of interests

25 expressed by these individuals, and presenting compatibility results that include the
compatibility scores.

[0005] The method of quantifying compatibility of interests includes the steps of
calculating an estimated probability associated with each interest (referred to herein

1



probability"), and assigning an interest conpatibility score between each
pair of interests based on the estimated probabilities. The esti mated
interest probability for a particular interest represents the probability
that a nmenber of the social network will 5 express that interest as one of
his or her interests. The estimated joint probability for a particular pair
of interests represents the probability that a nenber of the social network
will express both interests in the pair as his or her interests. [00061 In
accordance with one enbodi nent of the present invention, the interest .
conpatibility s¥8PWUH&M¥ieen each pair of interests is CRSFHITROENISNS a function
of the 10 estimted jOInt probablllty for the pair, and the estinated

i nterest pro abJ finst . d he. pai r

[oo007] The ng?hgéﬂé# §%%rﬁﬁ8 c%%ﬁ%rﬁh?ﬁgf'ﬁgﬁggc &Q@Q{%§%§E$Lag ﬁpatlblllty
of i nter est grobehilityldieand hesigningpan dfterpsteprmmiatiblity raceree betweermeach Ipairiafy -scor es

based on  expf&Sse S’aéeﬁ toﬁ rtl?éés?im%fed Z)Ft@aﬁﬁ@é‘e frhe @&hn‘ié?@d in n&s@bm?éﬁﬂﬁ@fe‘ﬁ g and

conmputing a 15 conpatib scor tween a first he socia

net wor k and aa@@%ﬂ@ereﬁhm@ﬁem thersobaliity dhat pe b Rr qfé%aoq'ﬁ'\ netyere¥ded

i nt erest s 5of eida@ssfthétsﬁte@medne of B oF E&Sﬁtﬂre&;@t &'he Setim&tbd }ohﬂe pfdbﬁmnyl fagrenber,
and the interest,. c

score e ex nterests of
the 1irst neABHCHRLPARer e EDFsrz sroRrEany Hond BRBRTcrl A 5ais" The
I nt er est comnmpetivotki Wik éxpressdoth ifterestaimythé peir axips eslisardhteraster est s .20 represents
the degree of conpatibility between the two expressed interests. [oooe] The

met hod of pr@ﬁ@ej\tm %c&agﬁa@tw.m bhé ¥rmb6ditbhtSofl that prosink lﬁ%nﬁdﬁe tﬁé)"'ﬂ?&bétb' lity
scores, e.g. i ndi vidual in the social network, inclu eaqt.@{lg‘gste ps of

preparing i ﬁ?@?%@“'tyc’iﬁ’ﬂf?a?‘?“ﬁ??’ﬁ ﬁ‘fhé’@ﬁroé@t‘ﬂs%ds 6‘?{“% gyadupgt ts of the
i idi vi duados  iestintidted joBmproﬂbblmfdﬁm&palﬁ ahdthiel edtimates @itereét protdibliticbfet hewho ar e

within a pre r separation fromthe first individual,
and conputi ng%gg'{(’:or(;gr?ggdd &ﬁﬁe 2 between the first individual and each

of the individuals in the set Jf t he predeterm ned deqree of separatlon S
set as one, 1978 TH8aMStOHA0f SFATPO tGpEPRBRIGLT LRICPIIGNGS: BHIB scaptPatibiiily f ¢fr st
i ndi vi dual ' s ifléregt§tindludegniete stégsl ofbprepémgemtee&t cBhfpaﬁtmmo&bd;rbs |babdd roasul t's

t hat include the o atl b| I [ re pres S web e_and
before the Wgﬁ)ﬁ%% ‘hé P ) B o é{'ﬁﬁ%‘%‘?%%ﬁ}?ﬁ i Bility
results atde sompamblhtynsadn@ betvsdaen a)flrst hembeowpdhe bodialtnetwarbrand. a Bgcqndovi di ng

(I;(é[rr}:’i[] '526:)'6; &e@@%g?ﬁ i Godidl Ntk blseliCn Biprssd intérei £ Ud §fst Hamdber,

expressed interests of the second member, and the interest compatibility scores

between the expressed interests of the first member and the expressed interests of

the second member. The interest compatibility score for any two expressed interests
20 represents the degree of compatibility between the two expressed interests.

) [ooos] The method of presenting compatibility resuits that include the compatibility
IS scores, e.g., to an individual in the social network, includes the steps of preparing
interest compatibility scores based on expressed interests of the individuals in the

social network, selecting a set of individuals who are within a predetermined degree of

25 separation from the first individual, and computing a compatibility score between the

- first individual and each of the individuals in the set. If the predetermined degree of

separation is set as one, this means that only the compatibility scores of the first

individual’s direct friends will be presented. The compatibility results that include the

compatibility scores are presented as a web page and before the web page is

30 transmitted to be displayed, the compatibility results are sorted in the order of the
compatibility scores. By providing compatibility scores and linking it to interest



profiles, the invention encourages people to enter interests so the site can
find other people who share the sane or conpatible interests. BRI EF
DESCRI PTI ON OF THE DRAW NGS [coos] So that the manner in which the above

recited features of the present invention 5 can be understood in detail, a
nore-particul ar description of the invention, briefly sunmmarized above, may
be had by reference to enbodi nents, sone of which are illustrated in the

appended drawings. It is to be noted, however, that the appended draw ngs
illustrate onlywoMsisEkszenbodi nent s of this i nventl on ag,gwggzg‘m;"ng ef or e ‘not
to be considered limting of its scope, for the invention my a to
other equally 10 effective enbodinents. [0010] FIG 1 is a di agramthat

gr aphi cal I y pegiiles st tirs/ehtivd ¢reb@bg@nsdopledo katerenestsreorther siteican éind otheal

net vor k; n;r,&p@vﬁosharéﬁqe%apn U Kofibdte bl ust rati ng conponents of a

systemfor nagrng an ~online 'socia 15 100121 FIG 3
schematically illustrates rocess for corrputl ng interest conpatibility

data from a rsBePE ﬁﬁ?%&@é%o Fapﬁﬁwwqaﬁterest data; [0013] FIG 4 is a

flow diagramillustrating the process steps for conputing interest
conpati bi | i t yieodeit 3p thetdhe avaneertiewhidh thelzhow moitaddeatiureg of thegqresent ioention [ 0014]

FIG 5isg fc'anwedar@grsm' h'dé%atur ath n@grs Rl QESHBcH spﬁ,e AfenfiG R kg a 20

conpatlblllty score et ween SOC net wor accordl ng to an
enbodi nent ofSUPHErzERdeaRONE, mﬁwéﬁthaérby pleeense tqrﬁmbomegtsaswm%\ﬂf whishagm

i1 Tustrating ilsgatbd Wlﬂ&%pﬁérﬁiﬂ& dﬁawm@enersab 'b@gloﬁadn'ﬁmer tﬁﬁ&ﬁ&?pﬂeﬂ&éﬂ ts page
conta|n|ng Cég?&tlb or €S,

us
speC| fy menmbdlaEus,! rﬁ%@f‘ rtypicel fg‘%["éﬁ‘f“ti ogh@ '"‘Se"it'g“ 3“ rﬁﬁh"é 4%%’503 sear ch
sul t s page bwoctnaidered dindimypat itdistdpey fos dbe ers/entianthad adMIt2B06thdrl quély

ST/ Us20044 0%@@%@6[99‘%&%6%(% 9is aflowdiagramillustrating the process
steps for conpu conpatibility score between tw nenbers of a soci al

net wor k accordi ng_to apother enbodi ment of the present jnvention. DETAILED
DESCRI PTI ON [0010) " FIG. 1 is a diagram that graphically represents the relationships between

members in a social network;

[0011] FIG. 2 is a block diagram illustrating components of a system for managing an
online social network;

15 [0012] FIG. 3 schematically illustrates the process for computing interest compatibility
data from a member database containing interest data;

[0013] FIG. 4 is a flow diagram illustrating the process steps for computing interest
compatibility data from a member database containing interest data;

C [0o141 FIG. 5 is a flow diagram illustrating the process steps for computing a
- 20 compatibility score between two members of a social network according to an
embodiment of the present invention;

[0015] FIG. 6 is a flow diagram illustrating the process steps for generating a member
search results page containing compatibility scores;

[o016] FIG. 7 is a sample GUI used to specify member search criteria;

25 [oo17) FIG. 8 is a sample member search resuits page containing compatibility scores;
and



5 [Dols] FIG 1 is a graph representation of a social network centered on a
given individual (ME). O her nenbers of this social network include A - U
whose position, relative to ME's, is referred to by the degree of
separation between ME and each other nenber. Friends of Mg, which includes
A, B, and C, are separated from ME by one degree of separation (1 d/s). A,
friend of a friend of ME is separated fromMe by 2 10 d/s. As shown, D, E,
F, G and H are each separated fromMe by 2 d/s. Afriend of a friend of a

friend of ME isy§shanaed fromME by 3 d/s. FIG 1 depi des
separated from MeE by 1rmre than 3 degrees of separation ’gctgﬁjgﬁ)wcl)oﬁ%%ng to the

category ALL. [0020] Degrees of separation in a social network are defined
rel ative to ot FIGYIOdigakb . flowl diagrim eiaimating, the rprbdéss sqei &r cveipstigka H and MVE

are separated b eas, in %!mf ,

separ ated by c%rﬁe!%;%i'g'd?cgrem%%g ndﬁwr?gme'ﬁoers(?ﬁ FC‘F ua l%lccyfj'ﬁag%\%&b ?e{ei r own
set of firstembedimaot ditie présentndmtjorse rel at i onshl ps. [0021] As those skilled
in the art understand, an individual's social network may be extended to

I ncl ude nodegerpil@ED DESCRIPYIRE of separation. As the nunber of degrees 20
i ncreases beyond three, however, the nunber of nodes typically grows at an

expl osi ve s, 1 gofy e quig%gasgnergb@er&@.omafraogoameﬁbdrk BhterekiORPAI GG 2 IS a

bl ock dlagra l'ustra creatin managl ng an onl i ne

soci al net woindividys! thhqrm@mbsrs @fltbigtse%\@lélgm@rlsv@tlwzs@wﬁ%ﬁ pasiiehudes an

application $&8&KE8 oA, aé"iiefeﬂéh %] bym{eed@?éto& SEphraBoP beRéen ﬂteaﬁy gh@m 250 is
25 connected to a networ the Internet, and acce gﬁ over the

network by a°tsf GeaPet: f r@f‘ sc?fr%t"‘g'\‘cé‘ incusies AcBi 39S at‘Te%‘?Fﬁ‘F?é? EDY0. The
gpl i cati on oaédegre@biGseparaticro@si/<). ﬂxﬁﬁdaﬁrofdmeabasraEMpa&tédeﬂm Mensta p

dat abase 255y, and 40508 h e B3LADESF 208 <o dlGaTRIRSHE b ARasEyBRA GoNt ai ns

profllelnformatlon '‘each ™0 I'ne socrlal net
managed by t rfn@ndylitaefme%m MEhie separbieddro®0 MEnBYOB e i 6163. riagiepicie IabdledeSarmng

ot her thi ngs searkhal Fhfn W‘mebr@eﬁ\%h fd @é reS2BE sefiftion £€BEBRgind &F Al ON,
honet own, references to I mage fil %lng of Interests, G%trlbutes 4 WO

20061116543 PEPIBAbB61015908 and the Ilke The rel ati onshi p database 255
stores information defining to the first degree relationships between
menbers. | n gwedltPepneestdisepayationrit @ sotial fetwarke ateedefinethteigias to @bindigideall ndexed

and opti Mszegqf LansRérif e L8liaf hawerk, Hard e SRAESHArated by 2 dis, whereas in
G's social network, H and G are separated by only 1 d/s. Accordingly, each individual
will have their own set of first, second and third degree relationships.

[0021] As those skilled in the art understand, an individual's social network may be
extended to include nodes to an Nth degree of separation. As the number of degrees
20 increases beyond three, however, the number of nodes typically grows at an explosive
( rate and quickly begins to mirror the ALL set.

[0022) FIG. 2 is a block diagram illustrating a system for creating and managing an
online social networl;. As shown, FIG. 2 illustrates a system 250 that includes an
application server 251 and one or more graph servers 252. The system 250 is
25 connected to a network 260, e.g., the Internet, and accessible over the network by a
plurality of computers, collectively designated as 270. The application server 250
manages a member database 254, a relationship database 255, and a search
database 256. The member database 254 contains profile information for each of the
members in the online social network managed by the system 250. The profile
30 information may include, among other things: a unique member identifier, name, age,

gender, location, hometown, references to image files, listing of interests, attributes,
4



dat abase 256. The nmenber dat abase 254, the rel ationship database 255, and
the 5 search database 256 are updated to reflect inputs of new nenber
informati on and edits of existing nenber information that are made through
the conputers 270. [00231 The application server 250 al so manages the

I nformati on exchange requests that it receives fromthe renote conputers
270. The graph servers 252 receive a query fromthe application server 251,
process the query and return the query results 10 to the application server
252. The graph servers 252 nanage a representation of the social network
for all the mend¥r®vspseshe menber dat abase. The graph secwvenes@B6®s have a
dedi cated nenory device 253, such as a random access nenory (RAM, in which

an adjacency lis | ndi cat es e rel.ati,onshi s i he
soCi aJI net\/\gr?{'d 5"@ 'g‘f -0 88 relgtpasiyp gﬁkbgsé"rf/%’rg '% ?@?b%rhﬂe Y cﬂ]%rél'fsi from
application sesgves reTé}IbnirﬁpslﬁetWMnmefnyerB.el Iataddmenhutpe cantgntshe tte gnengbeof -
separation befygen o mgéxeﬁh%go%tlnn ﬁ;?%eéc M‘%‘ia}?ed [lrqu%Jsegrjcﬁi 3

e rrenber 4 S

illustrates t i ona e all and ows that the

i nt er est dat adajelsmse @56/ héﬁhélr'iiﬁﬂi“@f ﬂﬁ?@@sec%&etfébt@fﬁﬂﬁ datahase 299 ad her nal i zed

interests sangbardieintiasé ZB@taFé ¥pdatdd ©frefidet ﬁl’b@t%tof GewnRAdrhkr! mfwm.e%a& The
conver si on Iﬂtﬁ@ZO norna i zed |nterests and then to |nter g@npatlblllty

scores is per fUEREEKIHINY H‘B"EPB'E@EE‘T’"W@ thah pre "Bﬁdet"i’feugibtﬁ? P‘?:’B’Pli' rver 251
10025] The interest normalization process is in essence an | nt er est

cl assi fi cat i ol9023pToe @pplicatian sesvep @66 alspeor@ges thatinfoimation ekchiange resestexpr essed
in different yaysrecthbl bk th&'ré?rﬁétbfcb gutﬁ%dﬁ'o i %réaﬁr%eﬂv&’sei‘%@?%cen}: 05

exanple an i nterest expresse as rea | assi f under
sane nor mal i z@¢PTY Femtesapplcatign serﬁ%re%és@r%%@ﬁ i”@s%@a’ a3y refygbibg queny regylts set 310

of¢"nor mal i1gedtd thé @ﬁ;ﬂﬁét%n%@ﬁémﬁzn Tlﬁb@rapa,setvag zmrrﬁmiagéadeprewnwtne@bﬁthare shown
asa list. In apn alte nterests £my be

£d

A ranged as aSqPavER oLl e BERCRR s mephe R 1 WBRD BN b

applied to sphatecarsedidatademensoryalegice AP tsucndea esrtdombacces memorydRAKIE ior nor e
e e e kP oRBMERERR: e AEhLO R RYBE SUEH MRS ARl ncklorf T 3
interests is @seéQJetasThm@raneﬁeme 252 reSﬁMIf$%&S|ffﬁﬂb$F@§Q%'0n sew 2 ta6/ 116543

PCTNS2006/1§ 15&:@&.@ AR AshiRCariBhe | degrRe (of RbpdrBidl RRWechORBRAbERI df ey orfiRer €S

provi des nunerical scores that
social network.

[0024) FIG. 3 illustrates the member database 254 in additional detail and shows that
the interest data stored therein is first converied into a set 310 of normalized interests
and then to a matrix 320 of interest compatibility scores. The conversion into

20 normalized interests and then to interest compatibility scores is performed by a
processing unit of the application server 251.

( [o025) The interest normalization -process is in essence an interest classification
process. It is performed so that the same interest expressed in different ways will be
classified under that same interest. For example, an interest expressed as reading

25 may be classified under the same normalized interest as an interest expressed as
books. In the set 310 of nommalized interests shown in FIG. 3, the normalized
interests are shown as a list. In an alternative embodiment, the normalized interests
may be arranged as a hierarchical tree. Further, the present invention may be applied
to systems where members input interests by selecting one or more interests that

30 have been pre-defined by the system operator. In such a case, the normalization step
is not performed and the set of pre-defined interests is used as the set 310 of
normalized interests.



represent how conpati bl e each pair of normalized interests, Interest,
Interest2, ..., InterestN, is. Each off-diagonal cell in the matrix 320 has
a nunerical score entry that indicates the conpatibility of the two

i nterests associated with that cell's row and 5 colum. Each di agonal cell
in the matrix 320 has a nunerical score entry that is a neasure of the
rarity of the interests associated with that cell's row and colum. A rare-
i nterest has a high score. A conmonly occurring interest has a | ow score. In
the enbodi ment of the present invention illustrated herein, the interest
conpatibility oswewmesnase conpiled automatically based amriisswanpiessed

i nterests of the menbers 10 that have been normalized. The interest
conmpatibility scores can also be nmanual | created or the n be created
ol bG8 conby ARES give et B4k hierarh Rty Soipb oy Bes MUpHIEharore TRt of t he
I Nt er est conpadprésiehi how sampaaibletdaah pair of robmplizee thterasts, dntetastialrigresty. .be-

manual | y adju 0 E 4 is a fl that .il,l

process steps%T“(’ﬁargs'[‘\lill(g %Zéh 8%%8?%’1’"? (r:leél n qqg%';e& %{Hﬁa@f @%.”E%lﬁg%h GW% al |
expressed i nt éndisstes the Gﬁ@daﬁhﬂit)t httheeiwb dntetbstsansoeiated ithathat mﬂrSrrl@NVl ansd i nt o
the set 31G Ofcol[]ﬁ’iﬁ”@abﬁ%ﬁagb é%ﬁﬁﬂtﬁe njld?ﬁ)?ﬁﬁsﬁéls hi¥h&fiaPscore eniry thaﬂ BlFrest N

A standard data m ni ng netho ¥ known as usterl nﬁl can used in Step
410. For each MeapyaIof Megrarityrof tiaes ftergsts ?%@C'ﬁtfeé%‘ﬂlthqttcﬁ SIU{VI’)‘»‘“d el Ayl at ed

(Step 411). Rirk)ntéregtmas aigh dcbe. psrambddly éd{:urtrlhél'int@es’mabéﬂovw\sdol'e aKfeess an

i nterest that 2 Or 1 es ds to the nor | nt.er
cal cul at ed usi H@O‘?ﬂ‘gn Eéeaeml WY?—W'@%F@' t?ZtS etl?r‘?"?'l &' hmﬁépmaatﬁ’ﬂ'ﬂ'ase 254
accordi ng to tshaes amrmhm;le@édﬂ):matnc(aﬂwhd}sed ondlie expresediinteregte pietbe neeombeess pondi ng

to the no I esd 54) |/
(tp taI nﬁ? 'tﬁa?ﬂg\)/(é;?%gse fairllzteglrzrsr't? )s?mlgﬁttsﬁn%daﬂ%tg%cﬂg %%gglsg%%gﬁ?@g or )each
pal t of nor malcreated Phtheyeeans be 1oreated) using a iwempinglinabpl putpmatiy and manual j s 25
cal cul ated ( StppRedstd) - FRkdek, ail.;)of rtﬁ@rﬁs,ﬁe@i éoﬁ]bﬁ.bmfyomé ey drbadonpigenber

will express interests that corres to the normalized interests, 11 and
12, and is calaé'f?F‘E‘f“é?éfyﬂ?b’ﬁﬁ"‘%“H%“ye%@ ?gsed interests stored in the menber
dat abase 254 according to the fornmula: P(11, 12) (nunber of nmenbers who
expressed i nt dwedtYICchisratqyotiajran thad illsratesthe Pmessmﬂmmwgﬁinigﬂ\enaém s, 11
and 12, imn4g hqhéfﬁ.atﬁfersz@laﬁ@§%§94165éﬁ e%présséﬁ AlerdTOBledGh thetnEHbE B EREse

interests in the menber daiabase é In cases where 11=12, P(1l1l, 12) is
set to P(11) c?t54 Ia(el'?)’ma\‘zr?dS'ﬂt@[Sh%ieé 318 /f pofalized intergats alrtersst t“ife@ﬁtgre v S(1i,
lj), is cal culmb@eN. betswaamdeiafmnma:grmamodm@mhmmeds tlnéterirgSdam Hesusag id he

L;r Fgl( ?I )*S |(3|( Il JS)tTd )ILOSI hg{g%%% nqﬂgﬁ%%l érgte %ﬁt , tﬁé lpjrc}b}a%ility,Blg&)aLllssgalgjflatécp ?Stdl vision

411). P(i) represents the probability that a member will express an interest that

20 corresponds to the normalized interest, 1, and is calculated using the expressed
interests stored in the member database 254 according to the formula: P(l) = (number
of times an interest corresponding to the normalized interest, |, is expressed in the

{ ‘ member database 254) / (total number of expressed interests in the member database
254). For each pair of normalized interests, 11 and I2, the probability, P(i1, 12), is

25 calculated (Step 412). P(M, 12) represents the probability that a member will express
interests that correspond to the normalized interests, 11 and 12, and is calculated using
the expressed interests stored in the member database 254 according to the formula:
P(11, 12) = (number of members who expressed interests corresponding to both of the
normalized interests, 11 and 12, in the member database 254) / (total number of

30 expressed interests in the member database 254). In cases where 11=12, P(}1, 12) is
set to P(11) or P(12). In Step 413, an interest compatibility score, S(li, 1j), is calculated
between each pair of normalized interests using the formula: S(li, 1j) = log[P(li,
H/(PYP()). Because of the division by [P(liy*P(lj)], using this formula, the

6



. 6 WD 2006/ 1365413 PCT/ U82006/ 915908 commnal ity of rare interests are
rated higher than commonality in nore popular interests. [0028] FIG 5 is a
flow diagramthat illustrates the process steps executed by the processor
of the application server 251 in conputing a conpatibility score between 5
two menbers, e.g., a first nenber and a second nenber. In Step 510, the
expressed interests of the first nenber are normalized into a first set {l1,
12, ..., Imt of nornalized interests, where in represents the nunber of
normal i zed interests in the first set. In Step 511, the expressed interests
of the second m¥ae¥61¥58 normalized into a second set POWUS2gp01sas = Jn} of
normal i zed interests, where n represents the 10 nunber of normalized
interests in the second set. In Ste 12, . the interest .conpatibility scores
for “al i pai rs COTTRGTRAPT Pt MFEER Lt oUFh Mok P PR LE S0 s SPRUAY o
determ ned frdntereste matri x 320. For exanple, iii the first set is
(Interest-1, Interest-2) and the second set is {Interest_2, Interest_ 3},

the fol | owi ng iesrasi Biik iat fows aRERM Bailustids! 1BY @fbdeso Blchh @xBaitdd By §80: 15
Compatibility(lnteres

1, Inpterest 2):_ . .Conpatibility(lpterest 1, |Interest -
Sy P Conpat | DITRESIET A1 B aspaton Benueias i omaiies ahmiat Pl Soreiear o
| nt erest-3)5 Itwo BempersS18g., b it mempatandial setondscamies. bidStey 10 de axpreStedp 512
are sumed, a J sent pat & hi |t ore b n the
rst monber - derepE or e S RS AR Byhdited BIPA St L B80T S, DRANGET, U
i | lustrates tHemilisetinieretsphesacgpieserts thenembgr eicrasmalizedfintersetsapiei cat i on
server 251 in fRh@SENA ISR SANPRLBIEscAGMERIs F tHeKa86hd MBMBSE dte WBihIRAL a set
of criteria specified béa {nsnber of the social network. In 25 Step 610, the
menbers of t hd™@&cTeEPhejtidlk2nho - Bkt Rarmalized Iteregly. Where &Y fegregends thee| ect ed.
A gs“arr}): e g’rcapmgmbr (433 ebrrhmrzec{] fisterests Goll t}nel;] wcompﬁei.f Yin nGtep hfemh ahe oﬁtemgti teria
is--illustrated in.ElG 7. .T QJ 700 0 t .Cliteria,that ,can _be
specified by tREPRIMRseresfor Y paf.of fammanieediRtolosts i e i ahd sgtond S5 ™ o
women) , | ocat idstermiped fiosdhe wétrik B20.slearesdmple.d the firshsehisplinterastut Ietergstk @y wor ds
in selected calgqQl L&sng gg;is%mé&t@mre }, HRITRRW; co@&mmms are

affiliations, Interests orite Tovies, tTavorite Doo
retrieved from the matrix 320:

15 Compatibility(interest_1, Interest_2);
Compatibility(Interest 1, Interest_3);
Compatibility(interest_2, Interest_2); and
Compatibility(Interest_2, Interest_3).

in Step 513, the compatibility scores determined in'Step 512 are summed, and the
20 sum represents the compatibility score between the first member and the second
member.

[0029] FIG. 6 is a flow diagram that illustrates the process steps executed by the
pracessor of the applicatioh server 251 in presenting compatible scores of those
members who meet a set of criteria specified by a member of the social network. In
25 Step 610, the members of the social network who meet the specified criteria are
selected. A sample Qraphical user interface (GUI) for specifying the set of criteria is
illustrated in FIG. 7. The GUI 700 shows the criteria that can be specified by the
member. They include: age, gender (men, women, men & women), location, purpose
of the search, relationship status and keywords in selected categories such as
30 hometown, companies, schools, affiliations, interests, favorite movies, favorite books,
favorite music, and favorite TV shows. The GUI 700 also provides a setting for

7



favorite nmusic, and favorite TV shows. The GUI 700 al so provides a setting
for 7 WD 2006/116543 PCT/ US2006H35108 degree of separation (d/s): nenbers
who are within | d/s, nmenbers who are within 2 d/s, menbers who are within
3 d/s, or all nenbers. After specifying the criteria, the nenber clicks on
t he search button 710, in response to which the application server 251
performs the search of the menmbers who neet the specified criteria. 5 100301
In Step 611, a conpatibility score between the nenber specrfyrng t he
criteria and c er of the social network who neets the specified
sear ch crrterrga?§m£§g2puted In Step 612, the nenbers’B?"?ﬁ@msﬁ net wor k
who neet the specified search criteria are sorted according to their

conpat i bil'it Meg?&@B@s%par%ﬁSl'r {d7s)FhERb&d Fho 3re Wiih rpaeenemateal vrrrcnae Imrfﬁraes
m ni -profiles h perlrnks associated with the 10 e soci al

net wor k who eF‘eF‘H%’Ss’ﬁ\ch"F RIS APy allmenehers, el spedt g’ﬁﬁ‘? gr(rj.errq. % he
rrﬁnber hf or dhmpibayclicRdien M?er&ﬁ@uﬁdér&nﬂmlrt Tee}ﬁbrisé tdSivhigh Gﬁa%ap;mcéﬁ?ﬁ rﬁﬁltveer ms) uch
that the im rofiles, an rlin with the nmenbers
are displ ayg%?%ccor ﬁje?rﬁ *S“’E "‘em&?% |'P‘§/e sco?’égrﬁ%ﬂér‘? hest to | owest) .

FIG 8 shows a Ie search results p %g 800. 15 [0031] The conpatrbrlrty
score bet @reeli?"‘i%“ g&r&ﬂsa@aﬁm@ﬂ%f% eefwperstbe nesmber spegifviadhs FBHR or nat i on

Etored foL t BRd b¥éh ABMBE & thé rsoaaene@mrad\rh@saﬁd bots rrréespeérﬁwebadah |ckiteyia ac?re
etween the two r rea on .t u n |rst
Do ooen it Gme BRI TR Sien B2 16E SERE SRS sSihy patverk PBS st e POCRR | b
or 3, but nayedreh aitgripparei ortee acu:dr@wtu théih eoropatipiityi debteist gnd indBtep BdY, doe

i ncr eased i 20 pLOPOLLLAR, table ANTERCL! RO RRE SleolieUgHh M dear ee

frr ends t hat ers ave e 1'ncr ea base rst degree
firi ends B ngemberstaf e mcgheﬁmwomm mers thermeeﬁscesqm@e@ﬂt@w aje drenemitiesyr ee

friends, andy{pg m&m&%e.&a&se%@%ﬁ%ga%ngaﬁé@ﬁ Sibp 878l % f@ﬁﬁeﬂﬁd‘éﬁékﬁ ht ed
hi gher than the jncrease hased ends, and so forth. 25

100321 I n andt3hdhe dmpsssi MithProfiase REnPRETIBE Pespostes, \é‘"‘bé‘f“’v\é‘e‘?ﬁ‘r‘b&“’r efst  menber

of the soci alsplapdd\acdsrdinydihair sempatibiliesdoess (ighbdtao Jowdst) RIS \BosHowssa adj ust ed
based on the of t first menber's expressed interest in the

first rrerrber'Sam@(%(??aarahresmrs\/&?rgﬁgg%d the conmmonal ity of the second nenbers

expressed interest in the second nenber's social network. FIG 9 is a flow
di agr am t'Rat [9031 Jher eampatibilify sspgcleiween two members can be adjusted based on

relationship information stored for the two members. In one embodiment, the
compatibility score between the two members is increased based on the number of
common first through Nth degree friends that the members have. N is typically set to
2 or 3, but may be any positive integer.A The compatibility score may be increased in
20 proportion to the number of common first through Nth degree friends that the
members have, with the increase based on first degree friends being weighted higher
( than the increase based on second degree friends, and the increase based on second
degree friends being weighted higher than the increase based on third degree friends,
and so forth.

25 [0032] In another embodiment, the compatibility score between a first member of the
social network and a second 'member of the social network is adjusted based on the
commonality of the first member's expressed interest in the first member's social
network and the commonality of the second member's expressed interest in the
second member's social network. FIG. 9 is a fiow diagram that illustrates the process

30 steps executed by the processor of the application server 251 in computing a
compatibility score between two members, e.g., a first member and a second

member, with the adjustment based on the commonality of the first member's
8



30 steps executed by the processor of the application server 251 in
conputing a conpatibility score between two nenbers, e.g., a first nenber
and a second nenber, with the adjustnment based on the comopnality of the
first nmenber's 8 WD 2006/ 116543 PCT/ 1JS20061015908 expressed interest in
the first nmenber's social network and the commonality of the second nenbers
expressed interest in the second nenber's social network. 10033] In Step
910, the expressed interests of the first nmenber are nornalized into a

first set {11, ﬁa It of normalized interests, mher esents-the
number of 5 not HAINYES i nterests in the first set. In Pé:[%ﬁ%ﬂ%

expressed interests of the second nenber are normalized into a second set

{J1, J2, ---,exéfehséa‘ infEPEITB treofist mé}ﬁ&rrg%baan N@Wrﬁ and HRPESARBI dangsiunber  of
n. the second se the i nterest

normal i zed int er ,

Comati bi 1 i £ yPoCUB BEmbES SIS Meregi M rRerosmartens so peMOICt he 1115t and
second sets are determ ned fromthe matrix 320. For exanple, if the first
set (10 is {Ira3tleineStep 910,1the expsessed intesesls ohibe §tst metberare ingrialinedintesa - 2,

Interest-3), fiheset 9h ! |<2W' n lmfemlﬁhbl%b lirtdre St AiRTe A1 RpFdabits SYERuhBP B he
matri x 320: Conpatib er est nterest ;

Conpat i bi |$tmrfﬁ@'geé§@ferfst8| iftthe dst 58‘5 n SisRptt Hie PXReIsRY diterepts Of theyt or est
2); and 15 Cmaaaid Riekribbl blenicemarzed nto lanéazbis bet31, 320Q34] JijofSiorRalRdd, each

f th tibiljt t b d th
commonal i1y RO VP EER BRI g R SRR AT 1 R SHoPeest enbers
soci al net wor¥#tepQd2.t the irderastoeaipaiibiiito$cordsdos @t pai afmpimaaiizseccinmretsivdhe | nt er est

0 e e Ol Gbodha SRR/ b oBRH IR ror o AL ot Bl WihTRBk gy 12, 20

k13, k22, k23, are na e co atl scores determ'ne p 912

ad fol l owd® i {'R@Wsd:dn‘bé%TPﬁL??}lW(t‘F%%@P@%ﬁetls {interest &intepgst_3}, the following

kl 3* Conpat i bi dgn} éﬁéﬁﬂ)l 8684 ard rethéVe8 FréMlthedhatrix 22~ Conpat i bi l i ty(I nterest_2,
I nterest-2); 23*Conpatibility(lnterest 2, Interest-3). 25 The

adIUStnent"k%&hghﬁmﬁohﬂﬁﬁiHO@EQ¥%%®6 nunber of first through Nt h degree

friends of e expressed an interest corresponding to
I nterest i andompatibilify(lntseast_df InterestB)t hr ough Nth degree friends of the second

menber who ha@gmpatibility(Interest_2, Interest_2); and
15  Compatibility(Interest_2, Interest_3).

[0034) In Step 913, each of the compatibility scores determined in Step 912 is
adjusted based on the commonality of the first member’s expressed interest in the first
member's social network and the commonality of the second member’s expressed
interest in the second member’s social network. For example, the adjustments, k12,
20 k13, k22, k23, are made to the compatibility scores determined in Step 3912 as follows:

k12*Compatibility(Interest_1, Interest_2);
k13*Compatibility(Interest_1, Interest_3);
k22*Compatibility(Interest_2, Interest_2); and
k23*Compatibility(Interest_2, Interest_3).

25 The adjustment, kij, is a function of the number of first through Nth degree friends of
the first member who have expressed an interest corresponding to Interest_i and the
number of first through Nth degree friends of the second member who have
expressed an interest corresponding to Interest j. N is typically set to 3 or 4, but may
be any positive integer. The properties of the adjustment, kij, are as follows:

30 1. kij=1;



expressed an interest corresponding to Interestd. Nis typically set to 3 or
4, but may be any positive integer. The properties of the adjustnent, Kkij,

are as follows: 30 _ i : 9 WD 2006/116543 PCT/ 13520 0 6/111 5 9 0 8 2. Kkij
= kji; 3. kij increases in proportion to the nunber of friends of the first
menber who have expressed an interest corresponding to Interest_i, with the

anount of increase being weighted higher for closer degree friends; and 5
4. kij increases in proportion to the nunber of friends of the second nmenber
who have expressed an interest corresponding to InterestJ, with the anount
of increase bevagusmessght ed hi gher for cl oser degree frorawsdsweidoss St ep 914,
the adjusted conpatibility scores determned in Step 913 are sumed, and
the sum represen s the conpatibility score between the first nmenber and the
F, 10 secondziﬂle [ 00351 Whil e particul ar enbodi ments according to the

i nventi on hasrecubmenséé irupropétierito the durdies of ifedds abth\éﬁtrsttdmrs\kiol Heeel i n the
art understa vention ca e f

enbodi ment s %{eﬁsc%t rf_lm?er%sq 68rr%s1po?ch g lntglle t ?w.tﬁ%é gttn&irg o& n%FerEEe %%gg met hod
of scoring ceeighed bglhertfq;dweew@ereerfmnﬂer‘asdof a soci al network sai d et hod
compr i i ng. thqy HofRSesth prfdbRBRI] 1O nirie? LPHEn®ATRRY dd2bld IbmB&AHRhIEt Ween

expressed intérests o he social network that include a
first nenberexP§S§%?b€iht!’terﬂ%ﬁB@?SP°@ﬁ\‘éﬂ 19 Ipetesthd, vt toe apwrtof insrases Seipe t he

soci al net W&ght%ﬁ?l@érﬂoﬁﬁﬁl@rdd@}@rﬁ&ﬂs conpatibility score represents a
degree of conpatibility between two expressed interests; and conputing a

conpatibilit e and the
second marrbel?lI %%Péﬁléq@éoé\@gﬁeag géﬂﬁﬁ% g?g%te@m%d;&%gﬁ g%eiwé%' t he
first nmenbeand Bg AUaSEPIRSERS éh%f;@fgpatlb"lfvrﬁo@ewﬁwnrr@ﬁb’ﬁt m@nﬁalelrter‘nel et er est
conmpat i bishi t YecthPmBMbedet Ween the expressed interests of the first member
and the expressed interests of the second menber, wherein an interest

compat | b |1 o 06 BERAGETfdhicle SABLABRS e BLAEEhaf B NRRERRS

expressed in errved iTs proba
the first espldescingdiaboes, dwiseakilad rapp@turdsrssamdélmmlswtlommem aof a

rember of t hguiQc Ahms 8RS YAbdoimdnS GRANG S83 B itbpBbRRAEY that the

second expresse interest w appear as
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an expressed interest of a nenber of the social network, and a third
estimated probability that the first expressed interest and the second
expressed interest will appear together as expressed interests ofa nenber
of the social network. 2. The nethod according to claim1, wherein the
interest conpatibility score between the first expressed interest and the
second expressed interest is a function of the third estimated probability
di vided by the product of the first estinmated probability and the second
estimated probability. 3. The nethod according to claim1l, wherein the step
of Conput (pgincl udes the steps of: for each expressed interest of the
first nmenber, retrieving i nt er est corrpati bili ty scores betvveen t he

?ﬁgr :\Sied Iﬂt%%losdtof%cg 1hne mrg)a{lbl%r?gwee meng etrsooani)ﬁjé?gtg’\[x%{l?%asl 8 éhg)%sre'?ﬂ ng];i
for each &fTPYHE %%&?E%%?SBWP '8 St Cfm HEy & ARG ing the sum

as the coffSgEiHelt & thegocipetygiliny gy ﬁlrﬁbm?@ & 455F009 furt her
conpr i si n§icfver sbdppyralpuplisheigen s eldrparg Binpioyk srsran sacdidlersEt t he nunber
of menber soBpatibEy seree eprasentd dkerahel eomwatijliphbetweengredapessednetdregfegr ee of
separ at i oand eamudog b comeatibilitytscorebevcentiy firlleneebwnd therrentbereiwsrk aidle net hod
accor di ngtitecealndinmniher blithe hecialowmpork daseg ohkepstep iatrestdptigkeifng t he

conpat i bi hicinpes eopressbdsecteanofkipresse thembtiehebsths gt resmshpatgbitity dcbessoci al

net wor k wherwead ge\ok pdisad antpregslef @ Mt edntRgneehotxseRad aitdreds bfitaen t he fir st
nenber, apgoRMnR¥BEESIRin ANIRIES tSmBhibNRIRRIESb@hedNEfiSP6 RbssOEIMREsK Who are
within a Bﬁ@??éc@:ﬁd‘é RAsAeALE RlderiS&PRLAT PR fifk Mt N& SB6MIGyIRITRRr . 6. A
met hod of f B th&%%ﬁb e'a}llsyan%% s&‘a ﬂt@x‘e@ﬂ&%ﬁ&n P es@b Lj ty between
a first 1! Eond@stﬂ ag&: nﬂl iduals in

eas% &'ﬂ ?ed i, REREI
t he soma 10! n’g 3 %, ? d h elﬁéh%'mer%t
conpat i b| &er%s %lmSH’ 68% Oscéa " é? &8¢ 8 "k ‘?S g'a A h s in the
soci al nethih Fﬁe?f‘pref*ﬁé u‘H‘é*eftﬁ‘E 155601 ﬁéPW?%ﬂ’ﬂé“tereétn”&' PRt 9% ot her
i ndi vi duaF¥PIFsied HEerebehial meabsioy kie SRRgT B5tWO%ach i nterest || conpatibility
score represents a degree of conpatibility between two expressed interests;
sel ect i ng2allsenetypd pasdidimgivadldmbla sddreonthe ederest comiprighility sspsdietwasd they t he
first indifvitduakssed hgeres ead thie sevantl @k prassed olterditnga fundegr eighefhislepar at i on
setting: astdnaahpababiijgryaidoaiat thbptaduyt of sleofiet deinardprdtaeility aigtthe ndi vi dual
and each efcohfestinm@édvprdbdilstyl N the set, wherein an interest conpatibility
score between a first expressed interest and a second expressed

3. The method according to claim 1, wherein the step of computing includes the steps of:

for each expressed interest of the first member, retrieving interest compatibility scores

between the expressed interest of the first member and each of the expressed interests of

the second member; and adding up the interest compatibility scores retrieved for each of

the expressed interests of the first member and using the sum as the compatibility score.

4. The method according to claim 1, further comprising the step of adjusting the
compatibility score based on the number of members of the social network who are
within a predetermined degree of separation from both the first member and the second
member.

5. The method according to claim 1, further comprising the step of adjusting the
compatibility score based on expressed interests of members of the social network who
are within a predetermined degree of separation from the first member, and on expressed
interests of members of the social network who are within a predetermined degree of
separation from the second member.

6. A method of generating compatibility data pertaining to compatibility between a first
individual in a social network and a number of other individuals in the social network,
said method comprising the steps of: preparing interest compatibility scores based on
expressed interests of the individuals in the social network that include the first individual
and a plurality of other individuals in the social network, wherein each interest
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interest is derived based on a first estinmated probability that the first

expressed interest w | appear as an expressed interest of an individual in
the social network, a second estinmated probability that the second
expressed interest will appear as an expressed interest of an individual of
the social network, and a third estimated probability that the first
expressed interest and the second expressed interest will appear together as

expressed interests of an individual of the social network. 7. The nethod
according to claim6, wherein the degree of separation setting is three. 8.
The net hodomapaihility Bgpre eepedsantot Gegrbel bt feipacibitipy bawag twdexptedgeddhtetes@nsm tting
a web paggedtmghaedifspdiapads bhRe oweburfageeGOspeaifinl BY thymer ikl eet he

i ndi vi duakgriierltbiea ﬁﬁ@mdﬁq alde Q@‘é?sé&@?aﬂo§@é’tﬁﬁ‘%k hdcbRutRIde o nRh i bing

conpat i bi kid.ypSGREES. rst r}i}ﬁvﬂdﬁlﬂ' EH AUal 3 theJndit B REE %3616‘ Ofe a[?lg to claims,

:"ﬂglrs: gu;{}ﬁer‘é&’lﬁ%h% lidy! o pehee %Wﬁ%ﬂ?g}e?sgj g;{tﬁéi ﬁan% quogr:glé ?s@ an

| i i dual™ ey gy SeREY b SRR SR Pr(ﬁ % Sk ?Q%Fttt he
interest COlP AR Preéiﬁérla@res ‘i\%é?P‘Y waldy é@%lébrwrér%%%cgn f the first
i ndi vi dualeStdpaied prabehiliy daal die SepenekaptesseddpicrepeVillidpeArda AN SXMCetHe set. 10.
The met hodntglee o an Hylitiduad phihgmseciahisbrakpndridhird eeinased probgpalityphatihey score
bet ween e ekpressed engredggetheisatadespresnad interestyedanpeae iquetssad i nterest is a
function ekpressed trivgreds ofest indmtded! qFrtobsbial n¢tywodi. vi ded by t he product of the
first estimated probability and the second estimted probability. I 1 . The
net hod acqoTkl mgthb® acdoading b, cldik 6, RehercGOMRIde SO Of $cReratibefet@iy st i ng t he
conpatibility score between the first individual and an individual in the

set based gofy,e 1%5@6@%?0%%1!1 Eoe(ﬂﬁ%t§ fﬁ}fthe% istn tfhetsﬁ o?gﬁhs%lllttnl%taVWka who are

‘é“nt QLBrZS h ?Ebt%:éj &? d, t coﬁtg glglél & nthnw%nf {j(ﬁiazitjm tﬂéj%e‘{\kmt%ﬁ: A Z”d
predeternlﬁgaxﬁnso fggpg}a1|%ﬁ9?Pa thfcom$O ﬂg dﬂgwum the set. 12

9. The method according to claim §, wherein the compatibility score between the first
individual and an individual in the set is based on expressed interests of the first
individual, expressed interests of the individual in the set, and the interest compatibility
scores between the expressed interests of the first individual and the expressed interests
of the individual in the set.

10. The method according to claim 6, wherein the interest compatibility score between
the first expressed interest and the second expressed interest is a function of the third
estimated probability divided by the product of the first estimated probability and the
second estimated probability.

I'1. The method according to claim 6, further comprising the step of adjusting the
compatibility score between the first individual and an individual in the set based on
expressed interests of members of the social network who are within a predetermined
degree of separation from the first individual, and on expressed interests of members of
the social network who are within a predetermined degree of separation from the
individual in the set.



