COVPATI BI LI TY SCORI NG OF USERS I N A SOCI AL NETWORK BACKGROUND OF THE

| NVENTI ON Field of the Invention [0001] The present invention generally
rel ates twopnecassisng of social network data, and nore pamTttiscetcaiisys to a
met hod for scoring conpatibility between nmenbers of an online social
network. Description of the Related Art [0002] Several online dating and
fri end- maki ngCOMPATIBILINSCORING O USERAINI ASOCIAL NETWORIEr vi ces are
generally simlar in function. They allow users to post profiles and
photos, as well as search through the profiles and photos of other users.

Conmmuni ' | vi ded anonynously, since users are
I dent %@Kﬁom;ﬁlﬁ'ﬁﬁ/o%ﬁgﬁﬁm tially, these sites inplenented
rudi mrentary techniques to nmatch users. These techni ques anbunted to no nore
t han usield f Bk lheesteRay ches based on criteria such as age, gender, |ocation,

and physical characteristics. Mre recently, these sites have inpl enented
nore sophisticated processes in an effort to find better gﬁtches fﬁé their
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conpat i bl e per'sona I NVENTI [ 0004] The present
i nvent owlindbsssdal redwpel.i bility of two individuals who are nmenbers of a

social network on the conpatibility of interests expressed by these
i ndi vi dual s,,. an rqyide r methods for quantifying conpatibility of
i nt ere§?§?r'@mgfﬁ§e%ﬁt§§iﬁl ity of the two individuals in accordance with
conpat i hili I Ot . r ] [aTa (V] I ng
compat 131 BvEiel RN BRlifo BHEARRGTNEMG S5SF oLy BBt AhARENRRL
met hodThése sanicdsyarecparmraliyt similar firy funfctiont effestallownoserdde pdst psafdes aod

10 photos, as well as search through the profiles and photos of other users.

Communication between users is provided anonymously, since users are identified by

pseudonyms.

[0003] Initially, these sites implemented rudimentary techniques to match users.
These techniques 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
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cal cul ating an estimted probability associated wth each interest
(referred to hereinas "interest probability") and each pair of interests
(referredwbaodveriedsn as "joint probability”), and assi gniPag/isroocni®oest
conpatibility score between each pair of interests based on the estinmated
probabilities. The estimated interest probability for a particular interest

repr esgntinidrBst prewadiitl)t ¥nd hadctn paniotrintdreise (ebered toehersik a | Joiripr ess
that interest as one of 'his or her interests. The esEi mat edﬁj@o' nt .

pr obalprobalilitydr andassigninganpinterest ¢ompatdaiity pegreecdehveen Cbr BBULPT ity
that a nmenber _of th OCl: TR hed pair
ns i EFETIE Pafrg aRdnE Eet e B pHdbiMes; TPEETRARY RidrBLEREBRBIL O, ©

pr esergariidianintérest tdrebantertas tprobapitityi thiat iat mesthereofitbeviesial ewdWwopaimill of
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thd paxpressninat frderast aganaiof ear der Intesesas ine eximated ifpt BF&E%?'EXéOPs/econd
i nter he_:paicr; 7 r C RiEARdrbbf 1 béial
accor ?;hgg&fwairhﬁ%@ﬁﬂge{me[tg%?tr%pﬁﬁpﬁgﬁ?trgtf)?tﬁnfg(?uﬂélgg at he stéergd;11 ‘gfce\"s)r eSari ng

i nt er asstworkwilltéxpréss pothdntersstbas e pair agghieos ber interestsst s of the menbers
of the social network, and computing a conpatibility score between a first

menber of the soci,al network and.,a second t. i n

based [B9P6LXPr BEUHANGE NI A€ EM éﬁmPPQtOfﬁg‘gE&?S%b&dB‘Z%@g’g" ﬁh? efr?'tégsﬁéékof
the s HBARD Yoord HethEEn isBCRI St of MTBRISIYIS icoinpined s ddumetion bhene
expressed I nterests of the first nmenber and the expressed interests of the

sd@ondestiomdied joimherobatilite or thenpair.i and the estimated kitergs PEahabditiss SOt &e

interests _represe t .of conpatibility between the two expressed
i nter gﬁlﬁéanfgﬁwdﬁlﬁ%re%(ﬁgﬂé%%"pr esenting conpatibility results that
i nclude the conpatibility scores, e.g., to an individual in the social

net worfseo7] Mheldestiidte oft epsrimg ¢urepatibility imt accesdanamwith biampatitilityr of
based on expressed interests of the jndividuals in @5{3 soci al Eetv\@rk

sel ectinifgesissiclusies dog vﬁt_ﬂ%l‘_%f RPN WeH co'pra ity irHed Hegr EbY;
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bet weeri 't he T1rst 1 ndividual and each of the individuals in the set. I|f the

prigdet esmpatiblitfescare bétvemparmafirst nmiesmst ok he repcial hnetweslarand iBasesdny t he

conpatibilit ores
P memberyofS e socf%‘

nter’gv\e/o;ki [)gged on expressed interests of the first member,
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.

[0008] The method of presenting compatibility results that include the compatibility
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



individual's direct friends will be presented. The conpatibility results
that include the conpatibility scores are presented as a web page and
before t hwowels/ppesye is transmtted to be displayed, thePcorgsatoecloiiong y
results are sorted in the order of the conpatibility scores. By providing
conpatibility scores and linking it to interestprofiles, the invention

eNCoUTAGAEs PARAhGertorP BhG5rabE TROP BPehie? inforasts a0 horteotdre finpatirte who
share 'the sane or conpatible”interests. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0009]pedplet Who shhee thensameios oampatibleniateresite recited features of the
present invention can be understood in detail, a nore particular

descrﬁ%'ﬁ%%&iﬂﬁﬂgwgﬂ% dﬁAWvl\}Hpc unmari zed above, may be had by

ref er nts, sone of are illustrated in the appended
drawings. It is to be noted, however, that the appended drawings illustrate
only tywora&So thabdick mesmireer dif whichsthienalmoue recited deattices oithefpresemignveriiase
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FIG 2 1s a diagramillustrating conponents of a systemfor nanaging
an onlillustrated iimitheyappended [dvawirigsF| IGis o beheoted baweyer.|thaktheapprendrd

process for conputing,interest NN INAE . fr se
Cont & dreias usiae iy Dt raponnsf it nltfioli 4l & FGErE RoFRI Fr e
pr ocesse ToRBRIetEd Iiﬁﬂﬂ?ﬁ’%’tdfnms igtopeesér tmaaiiion maydatimif terothemeghally

dat abase containing interest data; [0014] FIG 5 is a flow diagram

i MOusteffaativg enteoddmnedtss steps for conputing a conpatibility score between
two menbers of a social network according to an enbodi nent of the present

| nventjoony #0017 isPhGriafrdr ﬂhaftlrgggﬂitcgﬂ%gg@g%éé#ﬁé [ABI AGatidH3hR BBRFeSH ePS

for g ing a menber “searc containing conpatibility
scor esmeh{@té]n &lsGeial netwarksanpl e GUI used to specify nmenber search
criteria;

[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;

[0014] 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;
[0016] FIG. 7 is a sample GUI used to specify member search criteria;

25 [0017] FIG. 8 is a sample member search results page containing compatibility scores;

and



[0017] FIG 8 is a sanple nenber search results page containing
conpatibility scores; and[0018] FIG 9 is a flow diagramillustrating the
process swepsodiass4aonputi ng a conpatibility score betweenTiuseoosenyes s of a
soci al network according to anot her enbodi ment of the present invention.
DETAI LED DESCRI PTION [0019] FIG 1 is a graph representation of a social

netvvorﬂgof@np;@_eg RN A Tl &ilagraeh VilldstedtingVBe lobess netapsr forotombutingoai al
network include A - U whose position, relative to ME's, is referred to by
the deeprapaiiilitycgroratichnese twoementoals PleaSRC NStWaRknBerordiag 1aR0er v,
whi ch | o Aar eparated from ME by one degree of

separ a%rﬁ@h&iﬁr‘?%nt@fgl)ﬁe'p & !anﬁ%ng%)ﬁ'a friend of ME is separated from ME by 2
d/s. As showmn, D, E, F, G and H are each separated from M by 2 d/s. A

fri endDEMALEDIBBICRIPAIONI end of ME is separated fromMe by 3 d/s. FIG 1
depicts all nodes separated from ME by nore than 3 degrees of separation as

bel ' t h t ALL. 020 ' ' LAl

nethor ROMe 1 a0y GPeD GEmesedaion v Acuel pePtaRLayiErd fria"dhedy; o
net Wor idivid I GMES. aDmhes ehahBbafobhie sééial nefsreasclude & S ($otiosk pusitior, k, H
and G are separated by only 1 d/s. Accordingly, each individual wll have

their wkptiveeto ME'S] i%fe,fe@r@éd@dbmﬁhetdﬁgrae b ganaraligmbebresn ME qsheerhas

th il in the t . WAL ™Y ' | b

ext encitiet SR mbPu e it S WAl oy Bba Ay o E, oo SERUPYTRRINE R oF

degr eesné @l@g%ieﬁséwam (hdﬁsg., A‘rﬁb}eﬁd&j‘f ,ba mbadmiﬁmj'ﬂ!is séparatsrogpiiEaby 90022]
rows at an expl osive rate and quic egins to m r .set .
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an ol i 8F bakieRE!SIOUE iSSP OhPME by BUdls! aFRS. & dysitRmiFyRdesal

I ncl udes an application serve 1 and one or nore graph servers 252. The

syst ens@pdrated drmm edEe byt mose nitlano Bk d@gi@eseof) . separationniaer helongingd to the

accessi bl e ov the network by a plurality of conputers, collectively
designﬁ?@@oakﬁgbﬂ. The application server 250

[0020] Degrees of separation in a social network are defined relative to an individual.
15  For example, in ME’s social network, H and ME are separated by 2 d/s, 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 network. 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



manages a nenber dat abase 254, a rel ationship database 255, and a search
dat abase 256. The nenber database 254 contains profile information for each
of the newbens/iies48he online social network managed by rhe/msgesenddb0. The
profile informati on may include, anong other things: a unique nenber

I dentifier, nanme, age, gender, |ocation, honetown, references to inage

files,ahd $hé Maeof ThetrekEshshipaddtablse e55astdréd infbinkationTdefiniaato thves firsh
dat abase 255 stores_ information defining to the first de%(rje(f %el at ia%nshi ps
bet weedegreapeiationshingdetwesn merabesnt dRraddiion, e epePTyQf B8 BEORET 4 o

| ndexe tgpgag Ph i é’@d]g\fg%&?ﬁeéﬁ& hoptﬁﬂﬁeﬁt RIredednt NS afrel MALRE asEaréR6.

The ne atabase 2 e rel ationshi p database 255, and the search
dat abagataBase @56. utietradntber detdlpase Poputre oflatiewhie deéabasef 2bomandthand

576, [ SRSp cHIabaush PoE AP GPY dp RgchInei s oh Agas MR F PRt b ©
eXChaf‘Q&te.g g@ggﬁerlﬁgvgﬁ%bértinfbﬂﬁﬁfiaﬁ%étra‘?g‘nﬁéﬂb IROTGIP tHRPEBMpbETeFs 270. The graph

servers 2 a query fromthe application server 251 , process the
query and return the query results to the application server 252. The graph
ser ver 0za 2T harapplicatiore geaes A58 plse wrnages doeiirfiormation Axchanga reqyeys

menbers i n, the.ne t ) erver 2 ed) e
rermor yiby Eerenes oy, i, R, el E Bl Srepian o, 2R o

adj aceqgeryl fréh thbaipplisgticrréeserRb1f praess ee eeryehnd iretusiitips queryt Fesuteci al
network is stored. The graph servers 252 re nd to requests gé.om

Arif | ch ihenamlioation SSIVET 35 cThe GART FRIVPEHERT FRANARP 8 HEPBSERIALOBrOf the

T st paREL REWRR Bor BB frcblod 2Ry MEmBRF MaorRRLIVING oitkP SROEIZRA the
i nt er endivelat deditateddmeheregidevice 253,ssuahoay er tapdomaocessetenddy EFAM), in

i i nt t t hen, t trix 320 of,.i t WINN
ccor esWhRREATE BHIRGRERL 1 e nHisARS P B RO R R G SORFY BPRr
conpat Isbi_:c?kéd’. ggn%réfé h ScPRirk 957t sPYna tB're§8Ssts Fbri Ripbligdtidreempbg abi on
server 2 | EI)'he I nterest nornalization process isS in essence an

i nt%er eslentifiasalationskipoandrtbeedegrept of separafion rasiween trhambere of 4he anliner est

expressed jn different ways will be
soclal network.

[0024] FIG. 3 illustrates the member database 254 in additional detail and shows that
the interest data stored therein is first converted 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.

[0025] 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 normalized 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.



classified under that sane interest. For exanple, an interest expressed as
reading may be classified under the sanme normalized interest as an interest
expressedwexomonks3 I n the set 310 of normalized intere®C3s/ushanniions Fl G 3,
the normalized interests are shown as a list. In an alternative enbodi nent,
the normalized interests may be arranged as a hierarchical tree. Further,
the pr Eb@%]tTh@\m@ﬁnkcmzmaf/nh@re’sm@bnmtlbmt}syemresspmﬂee manbdced scopad that

i nterests by sel ecting one or nore |nter t hat .have been flned by
the syMRERSYIPLIN 6PMPatibla each paiL Narma ﬁ%ﬁ? iRierests, a‘aﬁer@%fép Intg er?gf

perfor nﬁ&r g i Eh%a%‘?\tciiggbago‘ﬁ?ﬂéé"n@elﬂe'rﬂéﬁ"&eﬁ@hﬁ atifferdcal fslasressﬁtrfﬂrpatof

nornallze I'nterests trix 320 of interest conpatib y scores
provi dinslicates the aonspatitdlity téfather tpo dstenesth assooigbed ivitte tlwchelbawﬂwofand

I d . | nt t t,2 t t
or 14 ai Some. " Eech dinoend S thexmsthasZ] e g stere oy BauES
| ndi CahR@shiRE of BRIty of th)é |ﬁferé§1§ éé&@cld%&"vﬁﬁi fha el Rvedndl ddlumhat A
cell's row and colum. Each diagonal cell in the matrix 320 has a numeri cal

scor e earerptergsithassa highesearee Aofommeoniupreyrrig inteeesthasra v se@ieodndhed

cormonfOresBnrt <5 it B Mentord Hse b eniBbihe thPet iy
pr esengcoreyedtbi mpilddiatitoniatitale based dnihel & J&é§§éd rematd bf thd pherdlosres ar e
co iled automatically based_on the expressed interests of the rrenbers t hat

bihat Neyenkeer agrmakieed. ntTéuee@ierséhﬁfampstlblﬂltyysg%sé@ncalﬁoatp%mﬁua y
manual Wea]‘féc?aéreﬂ": dhe¥%el Fbaﬁ&d Ctﬁﬁﬁgﬁ ?h%lﬁr aﬁoﬁogp'anu%Tagc d;%gﬁﬁél' c

and manual ~ processes. Furt rest co scores
t hat apeooessps.! ecﬂmlrtem,rrmnycaf Itpnermyedeet mnmpdxtibmmdmmeedtha[t 0@%7]coﬁ1;ﬂed4 is
a flow dlgggramthat | | ustr tes tsg process steps involved in generating
t he maHiomatieglly mas gpnanis yé]duu QPressed interests stored in the member

dat abase 254 are nornmlized into the set 310 of nornmalized interests,

| nt er egdobry, FIO! £5L8 50w diagram that RIS tHy E%@@%%ﬁ@h@ol%@'lrﬁlgeﬁﬁﬁdm@m ogy
knovvn as clustering can bé used in Step 410. For each normalized interest,

, 19 he the oisdiix B0y, InFBlep, 416, alhexpriessed intsregis stareyl inphe ymempee databasehe
pr Obab5%ht§?etn%6}ﬂ1aﬂzgg riﬁ)tgrthg'i éelt 3q>6p6fer§§rn%?izgatiﬁ{e?§§ts} ﬁ%resﬂ, Interest2, . . .,
| InterestN. A standard data mining methodology known as clustering can be used in
Step 410. For each normalized interest, |, the probability, P(l), is calculated (Step
411). P(l) represents the probability that a member will express an interest that
20 corresponds to the normalized interest, |, and is calculated using the expressed
interests stored in the member database 254 according to the formula: P(I) = (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 12, the probability, P(I1, 12), is
25 calculated (Step 412). P(I1, 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(l1, 12) = (number of members who expressed interests corresponding to both of the
normalized interests, |1 and 12, in the member database 254) / (total humber of
30 expressed interests in the member database 254). In cases where 11=12, P(I1, 12) is
set to P(I11) or P(12). In Step 413, an interest compatibility score, S(li, Ij), is calculated
between each pair of normalized interests using the formula: S(li, 1j) = log[P(li,
HY(PiY*P(Ij))]. Because of the division by [P(li)*P(Ij)], using this formula, the
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corresponds to the normalized interest, I, and is cal cul ated using the
expressed interests stored in the nenber database 254 according to the
formul a: WOI2posa16saanber of times an interest correspondiPQl/usSe0sloes0s
normal i zed interest, |, is expressed in the nenber database 254) / (total
nunber of expressed interests in the nmenber database 254). For each pair of

nor mal iobﬁdnbmw esit Bwre likterBslis! dre réedphighapithan Yoonhthihality2h, micse qedpslamt ed
(Step 412). P(H, 12) represents the probability that a menber will express
i nt er ed®i6Te34&xt correspond to the normalized interests, Hand 12, and is

cal cul ated using the expressed interests stored in the nenber database 254

accor digsf ¢ 16N fsog%\ﬁ:digg}% th%@ ilﬁls(rafé@b e ?Fod@%t’@tre s"@%c‘%éﬁ i
| nterests correspondl ng to ot (6] the normalized 1 nter St s, an |2, In
t he nerpbecessat ahdbe applivation] isetwdr 2aintre computing rae seapatibilibyr esore betvitden

dat ab 254). | wh 11=12, P(H , 2%, i t,to P(M
oDy 1R e BRGIE 5 0-na s DRE ST BOH RS TE membes, 17 Stg 516, e expl8ided”
cal cul ahieeedistorediz ARt mRABerohrd YofhliZ&Rd intBt 8T fst Satsfing|d he  f onmyl g

S(li, 1j) =Tog[P(li, Ij%/(P(Ii)*P(Ij)Hﬁ.@ Because of the division by
[ P( Nf P(OriyTRlizess intgrests, svhelienin egpresenisinemumigr of npemalizect interests br ther at ed

di a0 al et ITEIEB Al e cBPlRRARMe b Or3hg Shane kel bt poutdiAgt ' The
appl i catoos seeon@rse2§31, 92 compuiningf AornaiRed iptdrekis, Sedre hedpeeantsvhe

menbers, e.g.,_a first nmenber and a second nenber. In Step 510, the
expPesduinbel; of srmaliged hinterests inetise segpRrd nepthal inz &depnpd2.a the rigterest {11
, 12, . : ' ' ; : t of
ot it 1Smpatiol) s&reB36 R bafSlof Hbh AR InkRESE T ERF SR sBobNE SR

I nt er estederoiinéd érose trenchatr0B20. &oe exampid, iizihe first setds {edenedt_sletnieddst, 202
Jn} of lized jntere

ts, th nber. of l'i zed
't or e {1 4PN Echia QUEreStl cregresta, Mo talvbig COMHBIY BPPIoR, it or os

for allepRvES fidhm Y Malizgsoi nterests in the first and second sets are
determned fromthe matrix 320. For exanple, if the first set is

{Interest_1 , Interest_2} and the second set is {Interest_2, Interest_3},
t hddf ol GuMPaiEpiliydpteresi i inferestiZds are retrieved fromthe matrix 320:

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
processor of the application 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 graphical user interface (GUI) for specifying the set of criteria is
llustrated 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
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Compatibility(lnterest_1 , Interest_2); Conpatibility(lnterest_1 ,

| nterest _3); Conpatibility(Interest 2, Interest_2); and

Conpat i biwotggdmnssasest 2, Interest _3). In Step 513, thePcorgsatoecloiiong y
scores determned in Step 512 are sunmed, and the sumrepresents the
compatibility score between the first nmenber and the second nenber. [0029]

FIG 6dbgrea i supaats airs): haémbetaighbairesvittiie 1pd/ec rrsnisérepshe xes whtkéh By t he
processor of the aggl i cation server 251 in presentl corrpn%l bl e c&ges of
t hose disniveersbarsowhedire witdn Jel/se Ortadl mgmbsse. 9&%053/'% grcriger

soci aI p nBP I t the
speci fi e%@%gﬁ%%nﬁ@ Seﬁﬂ]rect e@g A dﬁ}éﬁg gori%ﬁﬁoz\gﬁ'cﬁstglgeéqp%? lgﬁ;ge( 1)

for spsi fgrfoems tiee searchfofthé nesrmbersswho imesdtitie epecifiedFicteria. The GUI 700
shows the criteri a that can be specified by the nenber. They include: age,

gender n & wo ,_locatjon 0S of t he _search

Jolbt | RE I el 81 aRcarapAIL son's Bebitan e P H s SRRk rieriBun,
conpanigig, exNRRISberdbf iHe %élﬁf‘ﬁet\wd}ke\hﬁétrﬁeetfsafﬁ@% &ifidy isearch anteriat ie
books, favorite nusic, and favorite TV shows. The | 700 al so provides a

set ti ngorfn@ut&br de Sdiép &ﬁatm memberssyf theesaialsnaineriawhoymest the sgesified

N ror" Solitn, Gndiand ' <oriee S uorTRae! delileorib el Hedrek, Uit i e b A 30

in respeps@age WBh&ihihg cinfdgyd, CAfinifrofiRiy eaind? ifler mesbbiatetbavieh ok t he
menber s V\:h(?)) r?eet t he sgemfled CI’I?‘?;I’I a. OOSgiyqéﬁl Step 6 11

cothat mamberp of dbe sosial webmorknshespgrirthg ﬁ@@pnﬂ@d el cetqrtaeareat?%\mﬁm@t&éh
nmb
compur it s B AR To8eHEER, balReiieE h SERIIY (icFElEl fch®
speci f thest E@armggesl hﬁnn—;aroar@bsmd ety peeiirksd asgodiatetihiith troema EIrtclueikstare .
scores, and in Ste a we e cont ai i mages, mng- iles, an
hyper | ﬂfﬁ?&a%@sﬁ‘é‘i’o@.{gﬁ’@ eﬂrhc@'ﬁ‘@aﬁ&ﬁﬁ’e?%o@ﬁ é%lfgrél'%%(t,? gpwﬁﬁtt)\/\o"_‘ggv\}ﬁ(ﬁr}?é!\éﬁ 8t he
Spec”‘sﬁﬁ@&éé&ﬂ&h%éﬁl?sr %@gg transmtted to the nenber for display. The
rans

web page mitted In 13isformatted such

15 [0031] The compatibility score between 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. 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 10032] 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 flow 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



that the images, mni-profiles, and hyperlinks associated with the nmenbers
are di splayed according their conpatibility scores (highest to | owest).
FIG 8 shwoxoe/ge3pl e search results page 800. [0031] TireTasopatoiisng ity
score between two nmenbers can be adjusted based on relationship information
stored for the two nenbers. In one enbodi nent, the conpatibility score.

bet weeaxplesbwantepasteinsthicstiish eicrabeds Rasrl netwdikeand the 'copimenam® Noff ihest
through Nt h degree friends that the nmenbers have. Nis tYpI cally set to 2

or 3, Baeonchpepebensexyersed bigreskifdhe speend sngmbebs speial Belwasknay be

i ncreased in proportion to the nunber of common first through Nth degree

friend \ : :
{11 endBd, i S35 S, i oReSotrtbraet® of B A TuofBgF i nbrhahiemia's
fri endfirstaed {tthd2j ncr.ebek obasadaliveds mtenests) egrare mriiepnelserie iting nuenlugrt afd

oS, ol HEERE I RSt B i 1T yhe kSl e e
menber s@éond'enSRBER lard HoMiakizaMthid 8LRBAINEIDEH, b, the sasiaH noghiril i s

adj usted based on the comonality of the first menber's expressed interest
i n t heirterests, vmrem epsesenis theenumbler ahdotralizeshintarestistin tive sebend sebnli

nber' Nt t 0.0 d nber' Lal .. FIL. G
1St Sl oo MRt B pelBib Sogs f el L ot g Red BISTRSS e
procesfirst apld sdvvnargdts edé deterafistbfrorbthe MatHBR0.i Fer axamipratii tiel firkysstcor e
bet ween two menbers e.g).{} a first nenber and a second nmenber, with the

ad] @st ietintesegted. e (ﬁﬁﬁ)mﬁ $@EONSK sethis {fﬂtﬁEﬁSt_r%rfﬂEfe§fe§brtb§sf@HOWiﬁ\ger est
in thep&Hg%&ib@%ﬁfr;(ﬁ a@%tﬂgy‘%ﬁrﬁﬁ{{ﬁe%ggﬁgnﬂtgz%ommnal ity of the second

menber s expr nter es secon er's social network. [0033]
In Step 910, the expressed interests of the first nenber are normalized
i nt o aCoimatibidldy(Iftetest 1 2Anterest 2); In} of nornalized interests, where m

represents the. nunber of normalized interests in the first set. In Step 9
11, thg‘])é&‘fﬁt@%@nqeﬁ?%islpgerg&—b e second nenmber are nornalized into a
Secondﬁ)‘?ﬁpe{t%bhity(lﬁt%re_st 2, Interé8tt 2§>,fad1prrral i zed interests, where n represents

the nunber of normalized interésts in the second set. In
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 912 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_j 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;



Step 912, the interest conpatibility scores for all pairs of normalized
interests in the first and second sets are determned fromthe matrix 320.
For exanpWe,20ed116338¢ first set is {InteresM, |nterest_ 2pcarub2da@i®econd set
is {Interest_2, Interest_3}, the followi ng conpatibility scores are
retrieved fromthe matrix 320: Conpatibility(lnterest_1 , Interest_2);
Conpat iZgiklji=t|y"l§I nterest_1 , | nt erest _3); Corrpatl b| lity(l nterest_2,

| ntere and Canpat i bi ntere nt ep 913,
each ofs‘3t éhﬁr(?%%l'ﬂlmp??m?@ e ed@i@é?ﬁﬂ%ﬂ'q S fst%regi)irgthe Gil’ruﬁ’gei‘%ed
on t he exprasapal ar Yntefest fa%rrfelsPéﬁduﬁgﬁB%fe?eﬁxprmﬁ% bmo%?%ff mr@eé%@ bbirgt
menber's soci al network he commonal ity of the second

expr es y&ightgddrigher fon claser degieedrisndsiand soci al netvvork For exanple, the

adj st r toth ati,bili Qr.es
20! oL TRt et 0 R BV b TR e
| nt er esixpPssel 1+ @am icormeispufiding &6 effardst J,'Vﬁtrﬁf@ba@mt of increase being
k22*Conpati bility(lnterest 2, Interest _2); and
k23*m%@htﬁﬂlh'gmﬂfﬁfémﬁa?grelerff'@ﬂ@%t _3). The adjustnment, kij, is a
function of the nunber of first through Nth degree friends of the first

menber O: -t n ] he
number o TP e (e GCARTRY RRTBIRY ol RRARReRT Siey b E 810 ey e
expressed the Blmmerem'esemisrfdaepmrdpa@)lhty daure rlsstivieenNhiesfilsy pherabky apet tHeo 3
or16 but df%e? any positive integer. The properties of the adjustnent,
Kij, agcgg Meds: " 1. kij > 1;2 . kij kji; 3. kij increases in proportion
to the number of friends of the first member who have expressed an interest

cor r espevas Wghiled pbﬁto@'laﬂsémbodwérl’@s Tab@o@rﬁttﬂi 1 ilvantisATRveShdkh WekEhided

hi gher for closer degree friends; . increases in proportion to the
nunber 39f dascehad S@DVﬁhﬂTW@%@rﬁb@@MBdwawd that the invention can take a

variety of forms and embodiments within the scope of the appended claims.
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expressed an interest corresponding to InterestJ, with the amount of

I ncrease bei ng wei ghted higher for closer degree friends. In Step 914, the
adj ust ed worzpatiibi4Bi ty scores determned in Step 913 ar ecsursewd/o1ng t he
sum represents the conpatibility score between the first nmenber and the
second nmenber. [0035] While particular enbodi nents according to the

i nvent i \Whakis elabmed isf| ust rat ed and described above, those skilled in the
art understand that the invention can take a variety of forms and

enbodi ments within the scope of the appended clains. Wiat is clainmed is: 1.

A meth of \ TP b X socl gl network, said
nmet hodog'o np r[i;% ??éntg 8t8 he st e@? %c#rh E’%"#@gﬁ%ﬁg‘*?ﬁﬁ%& Psfi: 8ﬁﬁa§qcﬂﬁﬂl We?vo\@g&%%
based onethodreessprisingties steps aff t he nenbers of the social network; and

conputing a conpatihility score between a first nenber of the social
net Wor k and P({eggrdfg,g]dn{?éﬂ%tepor@paplkﬁ)lﬁtysggqrgfs brsstbok B¥RIEgSed iBtesesisselthe

interests of the rhefberdBfIR sodtMcBRSRdahqt erests of the second nenber,
and the interest conpatibility scores bétween the expressed interests of

the first nE@FRUtngda aeenpatibiléy sedre hetvasst a8 fist reentsarcointtiensodis met®orkThe

met hod accordi ng i wher.ei n h interest c atibility score

represents the de%n(raeg %P%ﬁﬂp%eﬂb?qri Pﬁ%ﬁ‘épm Pﬁb"%‘%?géﬁ%. s gseaf

interests. 3. Thenteesdte df 46 fFsdinfinber, ekpidSsdd iN@RsRE Qf%é&cﬁ{oer%g\ber,
on

conpatibility score between a first expressed interest and a sec
ex gBessed i nt er edtnd edatergsiicerapalibiliiy seofes betveasn thet exprpssdrhbitbicsis bhat

he fi Ty L1 , d i f
menber of the soq Al RararPer e i BRERsET WBB R O ey oRberh .

second expressed interest will appear as an expressed interest of a nenber

of the Zoci dlhenatatibod  acandding tthi cldinest, i winéreth piaehaiitdreby chhpatibiigy bt
| appear 't oget her

P A 220 B 3% oo xaced rt.

3. The method according to claim 2, wherein an interest compatibility score

15 between a first expressed interest and a second expressed interest is derived based
on a first estimated probability that the first expressed interest will appear as an
expressed interest of a member of the social network, a second estimated probability
that the second expressed interest will appear as an expressed interest of a member
of the social network, and a third estimated probability that the first expressed interest

20 and the second expressed interest will appear together as expressed interests of a
member of the social network.

4, The method according to claim 3, 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
25  and the second estimated probability.

5. 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 it and each of the expressed interests of the second
30 member; and

11



4. The nmethod according to claim 3, wherein the interest conpatibility
score between the first expressed interest and the second expressed

i nt erest we 200dfuezBi on of the third estimated probabil i gTdiseeod@dsoby t he
product of the first estinmated probability and the second estinated
probability. 5. The nethod according to claim1l, wherein the step of

conputing i agdiHgap tHeeintdreBscompalibilityestiies xatriessd dor aieh eftheobxplessédr st
nmenber, retrievi g&] i nterest conpatibility scores between it and each of the

expressed i nt er elgterests ohhe dissh marabereand J1Rg dPASUWR ahdhe AasmRalibility
conpatibility scgéoera retrieved for each of the expressed interests of the
first menber and™USrhg the sumas the conpatibility score. 6. The nethod
according to claim1l1, further conprising the step of adjusting the

conpat 6bi | i Thie methedsedding to retainurtp éurtheT coengrisisg dfie tshep sbadpistingtther k

eterrﬁn%%j de reerﬁ%f se arat%gglfromlbo he, first
r i

who are within a pre h
rrer?oerc%mHaFWEtys ﬁg’eﬁéﬁﬂé’?. & nu tABAPEES OF Hih GO DFRYRRIWNe @ e her
conpr i g hretfctinfhe@didirbt Nk 58500 atdMI bbthytHEC AFR RRSSEroAn@XAEEessed
i nter es%ﬂgg‘o% ﬁ%e%ers o? ﬁ?egﬁsoci al JS“f}h\aetwork who are within a predeterm ned
degr eesedorsbmendiaron from the first nmenber, and on expressed interests of
menbers of the social network who are within a predeterm ned degree of

separ ati on om sec . 8. t . r.af i Ll it
dat a pbrt ai HPAMEBoCHEAN PP g du i Aiafing Re s 0P ERBREG Ry 'Y
net wor ompetiBilityusdsre Ifiseet bRrexprdssaddinterestsnof heeralbeisadf th vocikl netwark

met hod conprising the steps, of: preparing inferest conPatl bility scores
bakbd WhOoeKEr WRIBR iPhedaterninedrdegiee; of fepasiansirom thee '%@%ﬂbﬁét@/ﬁﬂ RN

sel ect ] : Mqfs FRYA | i LA he
irer RaeasahintelesdOl et ARERR AFRICER vid B AR Pled Remite

set t i ndegree of separation from the second member.

8. 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

15  network, said method comprising the steps of:
preparing interest compatibility scores based on expressed interests of the

individuals in the social network;
selecting a set of individuals based on search criteria specified by the first
individual, the search criteria including a degree of separation setting;

20 and

computing a compatibility score between the first individual and each of the

individuals in the set.

9. The method according to claim 8, wherein the degree of separation setting is
three.

25 10. The method according to claim 8, further comprising the step of transmitting a
web page to be displayed, the web page containing hyperlinks to the individuals in the
set that have been sorted in the order of the compatibility scores of the individuals.

11.  The method according to claim 10, wherein the compatibility score between the
first individual and an individual in the set is based on expressed interests of the first

30 individual, expressed interests of the individual in the set, and the interest compatibility

12



and conputing a conpatibility score between the first individual and each
of the individuals in the set. 9. The nethod according to claim8, wherein
t he degr ewoahossapmsati on setting is three. 10. The net hedraseasoiivgs t o
claim8, further conprising the step of transmtting a web page to be

di spl ayed, the web page containing hyperlinks to the individuals in the set

that hasredariweent @ bRpreBse@rif@rests ohehe dinpainiddiidiudlyasd ahesexfretied
i ndi viduals. 11. The net hod accordl ng to claim 10, wherein the

corrpat'ﬂ’tﬁr%’[@)Pféh%iréj"ﬁ@U%le@ﬁ eBel-first individual and an individual in the
set is based on expressed interests of the first individual, expressed

| nter g I"I‘hé Retnidd! ¥ (El#éﬂng EBfmSE! wh%P&nté?cH mtéfe%tcompatlblhty scare

conpat | yscores be ween~t he expressed i nterests of the Tirst | vi dual
and thepeeqcamsﬂwldegneercdsmmpa‘tlbilihyebemben mmdlfferentraa(pmsedjmtere'm rret hod
accordi ng to claima@8, wherein each interest conpatibility score represents

methoa SRRdRaNey epcupiioo ST, dee et A rEEBSERRRA R ok or

bet V\’eecﬁetﬁ/efehréﬂ‘lrét@(rp?é% infdreseand ansbcdreieeitdsSed irterRd id AV babsed
derived based on a rst estimated probability that the first expressed

i nt er @ anifirst epliieatedaprababiity et e ififsteeressed dnteresti willdaapean ashan

0t 2l RELIGLK b BEC 9paeSEUIRLEE Y HEDLLGLY (Ehabed e, SeamRd ffRsacd

|nteres I as an expressed ere an 1 ndi Vi

soci al pr@bbbﬂxty(thamde detond éxpﬁisseatlm@rextommvdplefay ashat expveséed dtergtofssed
I nterest and, the second expressed |nterest wi | ear to

exi®r esaikdngividuial of dher segiali Rgiwerguand o thig %36'5" r@rp@apﬁtyi ’f%@ef"ﬁét hod
accordéix}ﬁeéé’ed: AtdRedB .anyhene c;orﬁ% 'e&hﬁa‘ fel &t tt'\;i)lllI 'a??eéf;q{)ge?@rwé§” the
co t Is n

first resse I nterest and t e se expressed inter ction of
t he thexpjessed miresdtpofodratmdividyal dif ¥helsdciblynetverior oduct of the first
estimated probability and the second estimated probability. 15. The mnet hod

accor dM]_g t‘?hglr%iemod’ a]::clzjcgrtcilm%r to’ Y bn %vﬁer}gmsE heP |anereas Jc%sn%pé]cﬁ)lhty score

between the first expressed interest and the second expressed interest is a function of

15 the third estimated probability divided by the product of the first estimated probability
and the second estimated probability.

15.  The method according to claim 8, 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
20 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.

16. A method of quantifying compatibilities between interests using multiple sets of
interest data stored in a database, comprising the steps of:
25 for each interest, calculating an estimated probability pertaining to said interest;
for each pair of interests, calculating an estimated probability pertaining to said
pair of interests; and
assigning an interest compatibility score between each pair of interests,
wherein the interest compatibility score between each pair of interests is
30 a function of the estimated probability calculated for said pair of interests

divided by the product of the estimated probability calculated for a first
13



conpatibility score between the first individual and an individual in the
set based on expressed interests of nenbers of the social network who are
wi t hin a woedaetasssmsned degree of separation fromthe fi pPst/usaaicwizdosal , and
on expressed interests of nenbers of the social network who are within a
predet ermi ned degree of separation fromthe individual in the set. 16. A
met hod of quanti frysregt ePBRRL hdlf bf nteestchne ehe icstigagsd protsibily maldulgtbe set s
of interest data stored in a database, conprising the steps of: for each
interest, cal cul farisngecanddstarasti&$ajst BHEBF INteXeStertai ning to said interest;
for each pair of interests, calculating an estimted probability pertaining
to sai g-pai f..l r i [Pexal! ihat T : re
bet weeh oachad e TR 5PEindRs oRAR L vRrAR ) Eliitorel pBBNRY et o
bet weeto aadftepsstris efjuahtoea gsbisabikity ahbusaid iinterest willappsar mstadinterestbi ai ty
cal cul ated for sajd pair of .interests divided by the product of the

est na?%tooqd‘?,ﬁ%%gidqq@ﬁ?@'ﬁﬂdm%‘é%ia 8f€a firstinterest of said pair of
interests and the estimated probability calculated for a second interest of
sai d pagr Ofl'hé%éﬂh;@@teﬁzcokﬂngT@%Idimtm(i’fvlﬁfréwmer&tﬁﬁbtéﬂ%rﬁbé@lity\/ﬁé&faﬂhiﬁ?_t he
estimated probability pertaining to an interest is equal to a probability
that sto @ pair of deterests| is sggwh to & peababilityrtbat spid pais«f ioferesis evidsappeara

stored, i e d e ' im 17, wherein the
esti ma{()@%t é}o%saﬁ%??% 'Beq'l ?%%F'ﬁsp‘%’g%gp%gﬁfg%ﬂ ﬁ%t%é}ggj?gél s equal to a
probability that said pair of interests will appear together as interests
in a s¢p. of Thetmetwdd datarddigptedidim 16ewheateihaibe. ddtdbaséenaiatdinsl iatecestdi ng
to claim 16, wherein the database nmmintains_ interest dat or . aplurality
of 1Qiseflsta & SoRualiys OfrUSere.oABYt CRelt St P titleTas SAEer é{%s éqqdﬁ e¥§ by
one of S hod according to claim19, further conprising
t he st8%&%159%§Pmrl%g?fntgaﬁh§eg%fnterests expressed by the users prior to the
steps of cal cul ati ng and assi gni ng.

20. The method according to claim 19, further comprising the step of normalizing

the interests expressed by the users prior to the steps of calculating and assigning.
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