COVPATI BI LI TY SCORI NG OF USERS I N A SOCI AL NETWORK BACKGROUND COF THE
| NVENTI ON Field of the Invention noi | The present invention
generally relates to processing of social network data, 5 and nore
particularly, to a method for scoring conpatibility between nenbers
of an online social network. Description of the Related Art | 002]
Several online dating and friend-making sites currently operate on
the Internet. These services are generally simlar in function. They
al l ow users to post profiles and 10 photos, as well as search through
the profiles and photos of other users. Communi cation between users
is provided anonynously, since users are identified by pseudonyns.
[0003] Initially, tCOMRABBEHY SOARINGEORUSERSUNIAMIORIALWETBIRK ques to
mat ch users. These techniques anbunted to no nore than user profile
searches based on criteria 15 such as age, gender, |ocation, and
physi cal charBAEKGRQUYNER OF THNBIMVENIG@Nt | y, these sites have inpl emented
nore sophi sticated processes in an effort to find better matches for
their users. Hideskthpmoatisses atternpt to assess an individual's
personal ity based on specially designed tests or questionnaires and
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of interests w¥pg eosiebnptyk.t hese i ndi vidual s, and provides for nethods
for quantifying conpatibility of interests, scoring conpatibility of

the two i ndi videhgation bithaBdaiedlaice Wi th conpatibility of interests 25

expressed by thes

i ndi vi dyal s, d present.ing compatibili resuylts
t hat incl ude IP?%] §%Vr%agf’r|"BF H%{rg ag% Eheg(g-l_nal%mg siles g.lrren operate on ‘ﬁ‘lg Inteme"tl?
These services are generally similar in function. They allow users to post profiles and
10 photos, as well as search through the profiles and photos of other users,
Communication between users is provided ananymously, since users are identified by

pseudonyms.

{fooo3) 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 atiempt to assess an individuat'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 interesis

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

fooos] 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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[nom The nethod of quantifying conpatibility of interests includes

the steps of calculating an estinmated probability associated with
each interest (referred to herein as "interest probability") and
each pair of interests (referred to herein as "joint probability"),
and assigning an interest conpatibility score between each pair of
I nterests based on the estimted probabilities. The estinmated

I nterest 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 estimted joint
probability for a particular pair of interests represents the

probability tha aﬁemnb@bamy")t Eﬁa s,&tﬁl .ad.r BE sk Ybiehed XPhESH &01 Bint
interests in the res I.n accor da

W th one enbodMRRANGY 3, ATt b (PTRRBI o, peped Ssch b o
conpati bi lity stemsts bpetdmrehe edivhtep piobatilties. ritherestitaled istemoiyeliabitity s 2a

function of t hﬁarﬁc@la?ﬁ&éré@“@%sbﬂé e prbQHﬁ? lHal Ehef'rf%r &ie Rkl met@sH withe

estimated i gterest R‘?ﬁ ties L second I nterests

of the pair? [¥HFFF 'Eteﬁeé"f T‘Fo‘?i‘eé’f S BU"rﬁrl'ﬂEF %%shpgleleﬁ imgted joftprabablipddnce
W th conpati bi &ipariciddr paintof indsésds repekentethetdnebabilitg pisat af memiep af thegsociat

nterest compatiii itxgEANISH HasRlna HRLRASF Ribesest S of the

menbers of the social networ corrputl ng a 15 corrpatl bility score

between a firs oEiEIEbEJco@ odeus sl gn%o Plof ¢ Sgrggenf?n% it rgﬁ"ﬂﬁt;begtf

t he soci al net on expresse
expressed i nt eeeEwpebily Smb%#@%rﬁﬁchrﬂﬁbefrmfe@ﬁtﬁ it hempuirdeases function of the

conpati bi | ioy sEmaRS jmtpmﬂhﬂ! lfbetr@wrr amaask &dbinefed Sisred fordbBhitibs Fof the
nmenber and the et)% Lesse resfmgags of the second nenber. The interest

conpatibility LaGha ?COP ¥BFessed interests 20 represents the

degree of conpatibjlit tween the two, expressed interests. | 008]
The met hod of ‘B?"E‘sjg?ﬁ "ﬁﬂ‘ ? %a@r*m ICPTEF“PQQU'I“t acopidance; wih (Fampatipility b

conpati bility interests includes the steps of preparing interest compatibility scores based on
expressed interests of the members of the social network, and computing a
15 compatibility score between a first member of the social network and a second
member of the social network based on expressed interests of the first member,
expres:sed interests of the second member, and the interest compafibility scores
between the expressed interests of the first member and the expressed interests of
the second member. The Interest compatibility score for any two eXpriesjsed interests
20  represents the degree of compatibility between the two expressed interests.

[oo08] The method of presenting compatibility resuits that include the compatibility
scores, e.g., o an individual in the social network, includes the stebsiof preparing
interest compatibility scores based on expressed interests of the ini‘.livfidua!s in the
social petwork, selecting a set of individuals who are within a predetermiried degree of
25 separation from the first individual, and compuling a compatibility scdre% between the
first individual and each of the individuals in the set. If the predetentlinfed.- 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 resuits 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



scores, e.g., to an individual in the social network, includes the
steps of preparing interest conpatibility scores based on expressed
interests of the individuals in the social network, selecting a set

of individuals who are within a predeterm ned degree of 25 separation
fromthe first individual, and conputing a conpatibility score,

between the first individual and each of the individuals in the set

I f the predeterm ned degree of separation is set as one, this neans
that only the conpatibility scores of the first individual's direct .
friends will be presented. The conpatibility results that include the
conpatibility scores are presented as a web page and before the web

page is 30 tr aﬁ}§ﬁ@st fh@%v'éﬂiog%n%ﬁe@eé}ﬁﬁﬁie th RRteFAERALS Bithd Elié dafR $ikd bifiedr ©

sorted in the org he cong scores. By providing
conpatibility ¥ ?8’903'?‘?(53 e arqof“p?t@‘*l‘mré?té'st profiles, the
I nventi on encoura tPE_Ie to enter interests so the site can find

ot her peopl e VBRIE ﬁﬁﬁ RIPHION QREHEORAYNGSi bl e i nterests. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0009] So that the manner in which the
above recited Pt 3o st thd memer rddcbrite dhoveeretitedfieatures of the present invention

5 can be understood in detail, a more particular description of the invention, briefly
summarized above, may be had by reference to embodiments, some of which are
iilustrated in the appended drawings. It is to be noted, however, that the appended
drawings illustrate only typical embodiments of this invention and are therefore not to

¢ be considered limiting of its scope, for the invention may admit to other equally
10 effective embodiments.

foo10] FIG. 1 is a diagram that graphically represents the reiationships between
members in a social network;

[0041] FIG. 2 is a block diagram illustrating components of a system for managing an
online social network;

16 [0012] FIG. 3 schematically illustrates the process for computing interest compatibility
data from a member database containing interest data;

[00131 FiG. 4 is a flow diagram illustrating the process steps for computing interest
compatibility data from a member database containing interest data; '

[p014) FiG. 5 is a flow diagram illusirating 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;

[0o18} FIG. 7 is a sample GUI used fo specify member search criteria;

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



5 can be understood in detail, a nore particular description of the
invention, briefly summari zed above, may be had by reference to
enbodi nents, sone of which are illustrated in the appended draw ngs.
It is to be noted, however, that the appended drawings illustrate
only typical enmbodinments of this invention and are therefore not to
be considered limting of its scope, for the invention may admt to
other equally 10 effective enbodiments. [0010] FIG 1 is a di agram
that graphically represents the rel ati onshi ps between nenbers in a
social network; pill FIG 2 is a block diagramillustrating
conponents of a system for managi ng an online social network; 15
[0012] FIG 3 swhemrati oably nbw | digkanitivstdtng thy press &tofs @dNakipitihg a

interest conpat %bl I @W’ Fr‘?’%t %ﬁwegﬁh&} {,CSHP%Q ofj?tsgt?ﬁ%? & c%br%ﬁ',?chanother

i nterest data; ragrami |

process steps fabodinapef thagresert iverdien. corrpatl bility data from a nenber
dat abase containing interest data; (0014) FIG 5 is a flow diagram
illustrating tRETALEDSESORIAPSNT or conputing a 20 conpatibility score
bet ween two nenbers of a social network according to an enbodi nent of
the present 3 n\{@mimua., 1 [[©@1grdphHletreséntdtion af fal waauha@dsmraehde}eusw Algivegy

the process st ?rp u {Mgsns{hg} rln&'gbe?%gﬁ@b CIQ Incﬁléu' ; SIIJ %ﬁ%ﬁl position

cont ai ni ng conp scores I'S a Sanpl e used
to specify rrerrtB@FﬂVQé@lrMﬁﬁ ds fefeedl 4o b@@e[c@gmmof seraratign ibgtweer Mpand each

menber search roﬁ@uhbﬁsb&a%er@@ BE EVHID: IS RIABaA | Eblahd tyars ﬁﬂfaﬁaﬁed f&m\nE by

pol8] FIG 9 is a flow.d l.ust ratl cess
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is referred tochipgeélidegr ee of separation between ME and each ot her.
menber. Friends of Mg, which includes A, B, and C, are separated from

ME by one degr emz2afDsgyejeanbidpanati¢nlin d/sagial nbiviork a2 defibbd eeldtive @b iodividdal. i S

separ at ed ff 50mFMEe)Q%p%, in ME’s social network, H and ME are separated by 2 dfs, 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.

[002{] 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 degreés

20 increases beyond three, however, the number of nodes typically grows at an explosnve g
rate and quackiy begins to mirror the ALL set.

Rt

[0022] FIG. 2 is a block diagram illustrating a system for crealing and managing an
online social network. As shown, FIG. 2 fllustrates a system 250 that includes ;i.m
app]ication 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 sea}bh
database 256. The member database 254 contains profile information for each of ihe
members in the online social network managed by the system 250. The profile
30 infdrmation may include, among other things: a unique member identifier, name, age,

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



10 d/s. As shown, ID, E, F, G and H are each separated from ME by 2
d/s. Afriend of a friend of a friend of ME is separated from ME by 3
d/s. FIG 1 depicts all nodes separated from ME by nore than 3
degrees of separation as belonging to the category ALL. | oom Degrees
of separation in a social network are defined relative to an

I ndi vidual . 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 extendednd gheiiié] bele r&mﬁsﬁ:pt&t@asé\% 69 ﬁm?on%tmﬁ%ﬁrhﬁl{]io%e AP

t he nunber of degrees 20 |ncreases ree, however e nunb
of nodes typi c4r¥5e GFHARRships b&H"e@&ﬁTe R’?e [Paﬂdg't‘%fhaheqﬁ‘?”&q{‘ﬁ/c’ b*@%l"?‘r’é“bf’b
mrror the ALL dstebase[%én:}re Rhdéxed and oahrtnt@icfor cdearg, aamdi $tbrag tin ahe mepren

system for cregbing.af ﬁ%‘ﬂ%ﬂ& b9 Eilehh%qglbﬁ’dnsmﬁﬁ%é‘se 265 HHW

FIG 2 |IIustrates a system 250 t es an application 'server
251 and one Yor S#RSFEd Qj?béﬁﬁzg%?’ﬁépgat%@ mﬂ%'"@\ﬂ‘%t"feﬁ‘?&%”‘?? ipigreadipthand ed

to a network 2efiis o etisting inBmbériiiermatiin thad 5@ neele @sqigh iR comotedsizgo.net wor k
by a plurality of conputers, collectively designated as 270. The

appl i cati on seggggy Taégpﬂsm@g%é‘w@f zmrm%rm @Qﬁé@\f&ééuonaexemngé Pe%ﬂéﬁ!d p
dat abase 255, rrber
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soci al net wor k auen figre thelapplichionsesee?1250cesT the querygfand etum the query results
{ 10 t{o the application server 252. The graph servers 252 manage a representation of the
social network for all the members in the member database. The graph servers 252
have a dedicated memory device 263, such as’a random access memory (RAM), in
which an adjacency list that indicates all first degree relationships in the social network
is stored. The graph servers 252 respond to requests from application server 251 to
15 identify relationships and the degree of separation between members of the online

social 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.

o~

foozs] The interest nommalization -process is in essence an interest classification
process. Itis performed so that the same interest expressed in différent 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 hormalization step
is not performed and the set of pre-defined interests is used as the set 310 of
normalized interests,



30 informati on may include, anong other things: a uni que nenber

I dentifier, nane, age, gender, |ocation, hometown, references to
image files, listing of interests, attributes, and the |like. The
rel ati onshi p dat abase 255 stores information defining to the first
degree rel ati onshi ps between nenbers. In addition, the contents of

t he nenber database 254 are indexed and optim zed for search, and
stored in the search database 256. The nenber dat abase 254, the

rel ati onshi p dat abase 255, and the 5 search dat abase 256 are updated
to reflect inputs of new menber information and edits of existing
menber information that are made through the conputers 270. 10023]
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p027] FIG. 4 is a flow diagram that illustrates the process steps involved in generating
15 the matrix 320. [In Step 410, all expressed interests stored in the member database
254 are _nor_malized into the set 310 of normalized interests, Interest1, Interestz, . . .,
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 comesponds to the normalized interest, |, and is calculated using the expressed
interests stored in the member database 254 according to the formula: P(}) = (number
of times an interest .comesponding 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, [2), 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, 11 and 12, in the member database 254) / (iotal number of
30 - expressed interests in the member database 254). In cases where HM=I2, P(I1, 12} is
setto P(11) or P(12). In Step 413, an interest compatibility score, S{li, If), is calculated
between each pair of normalized interests using the formula: S(li, Ij) = log[P{li,
H/PAYPIDY. Because of the division by [P{liy*P(lj)], using this formula, the
6



[ 00253 The interest nornalization 'process is in essence an interest
classification process. It is perforned so that the sanme interest
expressed in different ways, will be classified under that sane
interest. For exanple, an interest expressed as reading 25 may be
classified under the same nornalized 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 enbodi nent, the normalized interests nay be arranged as a.
hi erarchical tree. Further, the present Invention may be applied to
systens where nenbers input interests by selecting one or nore
interests that c@fﬁ}nm}&? oPORE IMERstslad ned m%/ne} R OHERAAIRP B ﬁ\Bl@rpoprQr
such a case, rmal i zation step is not performed and the set of
pre-defined |nf§?%§%s is used as the set 310 of normalized interests.
Loom The matrix 320 of interest conpatibility scores provides
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aut omat i cal | yI %?%g‘f‘ff&{"é@ L‘X‘Bg[gj ust ed. f"00273 FIG 4 1s a flow

di agram t hat cess steps involved in gener ating 15
the matrix 320. In Step 410, all expressed interests stored in the
menber dat é'ﬁaSQO'?BQf'b%{W@‘tWS?tﬂjallqt?%ﬂ— ¥nto the set 310 of normalized
i nterests, | nt €ompdtibility{imérestel iilgredtrd)er est N A standard data m ning
met hodol ogy kn@mp&gﬂ@m{%aré r}g%g%r%)%dused in Step 410. For each

normal i zed i nterest y, P(l), is calculated (Step
411). P(1) repP@@Bﬂ@@W{’ﬂ@eﬁgﬁ'ﬁ?fFﬁﬁty that a member will express an
interest that 20 corresponds to the normalized. interest, |, and is
cal cul at ed usi HySteh&1% )ty easepatibiity seoresietemgipest BPtemS5tare Sumived, and the
dat abase 254 agefrehrei@nt Qhd BEmpaubiNy |store Betwker tHeMistREmIGh ahit MRS sétBnd
i nt erest correi_%orgdl ng to the normalized interest, |, is expressed in
t he nenber dat abase 254)I (tot al nunber of expressed interests in the
nmenfier dat abase 254 pair of normalized interests, 11 and
12, the probabnf"l‘”r'*’iy Fﬁbf aﬁ d‘aﬂ@mzféatc'ﬂHsHi‘fPsa{"éoP’?CSF%B"EBEL%GCU‘P? Py they o)
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correspond to L JiB o oy ated
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using the e %pr essed interests stor
accordi ng to t FéEP IPniieneners, of ‘f?)soc‘a](W’?Uf?ﬂ%\”h%f“eﬁ'e%é#’?'ﬁﬁﬁd’"te”a are
expressed i nt esdsdtal. cheangse graphice) used intotate @UIL thespacdifyinalihe & of criteria is

interests, 11 4dkg i1 CTREERP 0 AL ARCerferdind: cbh Bb Ape it i
' 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 setling for
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30 expressed interests in the nenber database 254). In cases where
11=12, P(11, 12) is set to P(11) or PO2). In Step 413, an interest
conpatibility score, S(Il, 1j), is calcul ated between each pair of
normal i zed interests using the formula: S(li, Ij) = log[P(11,

1))/ (P(11)*P(1j))]. Because of the division by [P(lirP(ljA, using
this fornula, the comonality of rare interests are rated higher
than commonal ity in nore popular interests. 10028] 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 nenbers, e.g., a first nenber and a second nenber. In

Step 510, the e ress ed i pte f the fir are nor na d
Chto a first sdebpep separalln e erfioretB s Viin R B E whORE AU
represents the dfa,lmmbevgfwmcarmithim ed/si it drmesntlsrs. MAfteh epefcifyingt the etiterid, the
St tep o511, t hg MR SRR bhEESES btﬂlﬁ:n 7he :ﬁlﬁéﬁzﬁge {B&m&i thé%ﬁpl?&é’cfogr%léhﬁred
into a secon nor

represents t hesz% p%ﬁﬂ%@%eé?arﬂb‘?‘wﬁ}m JERF'S “P’ﬂoéP%eéﬁ"g SP‘?F'ﬁFHEr?tE%cond set In
Step 512, the interest .conpatibility scores for all pairs_of

normal i zed isht 61980 tI8 Step &1Aca somratibiin gcase beweensiae sember sReeiling threriteriaom
the matrix 320.anff@actemampéreof tied sdcbenétwar&twr@eﬁeétasth{aIsﬁé@ﬁeesgea&h cnterra is

Interest 2} an%{)&]E&Fé eﬁ_pé‘{ EF& t mérhlptrg Eﬁﬁé agc]iar g%sver&%{[ rﬁgét theﬁsmf’ ed

fol l ow ng conpa 'ty Scores re Fetrreve
15Conpat i bi | i t peermk evitera arg sortask ancerding 29 theicepmretibiBy ls¢args, lend &y Step 613, a

Interest 3); Cwmabadél l:dritan{udgntrﬁa’g%t mihi-plofibe I £t h)%)erllnléﬂgssomated with the

atibili I n
combat i bi 1119 FEE e BhRPh ek meet it Abeheetiedi it sre pemifoc
sum represents te ke Wﬁ?&f@‘ gisplay. y Thecwetepdge trapsmittedtie Steaprédf isviormiatted vob
me second TTE{TWt thé @rqggt%la Hn@proﬁeé Sarl hyjpeMinig fﬁ?aé{ba hath the | HaheR! 8%
e process steps cu essor catl gn server
251 in prosent | b deu a3t Piuied r BRRHD Blek ¥ siodh s
of criteria sp@ambb@dmﬂymamﬁeﬁhdmoof the social network. In 25 Step

610, the nmenbers of the social network who neet the specified
criteria art sedoeqt®e. compattipl ecoys dphiesmlwdl aRmberst@nfmC adj(sid padedron

speci fying the rag‘ﬁon%p Qrﬁf%@ﬁ{ o stloped Jokq ivgot ﬁ'gﬂ'legrs F:TE\‘ offe fﬁt&%m%%t {1 0

shows the criter ncl ude
age, gender ( rréﬁm%wwﬁ*rﬁcorﬁéﬁ“@em?em mqﬂﬂﬂ?&t Ip Bi§reapry tﬁﬁﬁg‘é oaﬁhec gnber of
search, rel ati eosiop fist htough Bciely@y WBhdSthhtthe Ab@bére daa N afpicaly stieh
as 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  [oo32] 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 sociat
network and the commonality of the second members 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 members
8



30honet own, conpani es, schools, affiliations, interests, favorite
novi es, favorite books, favorite nusic, and favorite TV shows. The
GUJ 700 al so provides a setting for degree of separation (d/s):
menbers who are within 1 d/s, nmenbers who are within 2 d/s, nenbers
who are within 3 d/s, or all nenbers. After specifying the criteria,
t he menber clicks on the search button 710, in response to which the
application server 251 perforns the search of the nenbers who neet
the specified criteria. 5 [0030]l In Step 611, a conpatibility score
bet ween the nenber specifying the criteria and each nenber of the
soci al network who neets the specified search criteria is conputed.
0 Step O12 LB dREIPRlfecpn st RSk Bl s LAl 8 TRE oGRS bl o
search criteria’are ed ac Rei - co P ores
and in Step 618econd meanb’agéor@@ﬁ@ aterﬁshlg therpaennd membnf&welfﬁetvw and
hyperlinks associated with the 10 nenbers of the social network who
meet the speci PésedinsSiap 810, thel expressed dnterests afrtberfirst membiep atehremalindskbintofaor
di splay. The wgk 2R, @r ansm}t&fﬁgnﬂa&e&rﬁ&eéﬁvﬂeﬁe 51‘?%{5@9?1@%9’3%& Bt

t he i mages, _m ni es, i nks assoc] ate menber s

e LaaeS: ah AseBlE e ek il Blep Saierpiigdaierosts of he
| owest). FI G &csiibwemaersaiamopnatizslriote a sohd set aig €2,800., JAbof[ daadiedThe

conpat i bility RERLR, Qﬁérwﬁ%brés@@ ;Frermmhér o?ﬁ&mgeenﬁmlés&sq#tmﬁ&qd Q& n

rel ationship information st
enbodi nent, t hetep 8%&?‘? iterest WWB? By perendenak ads chrprmalizad inferests In the
i ncr eased bas efirstcamd tshepnd aib are defenaiaemitom fhie mtrixta20.0 Berlexddhible, dfags frst set

friends thap tﬂ?n@?&@qrﬁnt#%\’%za% 151? %&6& A Sk IntiEl: éﬂnt%eé?r 3),3he Rt

be any p03|t|ve inte ty store ma crease
20 proportion ?QS”F{HH@“ ﬁﬁ?f?@@'%’?tﬂé\tﬁﬁ’ﬁﬁﬁ'“ﬁﬁmﬁtf‘x%@?r ough Nt h degree
friends that the nenbers have, with the increase based on first
degree fri endscmawahigi'iwtg‘hﬁeﬂfﬂ’ﬁrgﬁtéb than the increase based on

second degree tgm@dﬁg%(haggstthwé,ggr se based on second degree
friends being i ncrease based on third degree
friends, and S}gerpg%ﬂ%ﬁty(hggrg%le%gg -r?s &8t her enbodi ment, the

conpat i bi | iby Scopatiblipfimerest 2 It¢regtt3)menber of the social network and

a second nmenber of the social network is adjusted based on the
commonal i ty of pbdapif Stept 918ehear of thex@neatidity sotresr dstgrminedtiheStép 982 is

nenber s s0¢i alyNeLiAck: ANl LRSATBAR flomdoob EoREGONHoBEPRE nSt

expr essed int er SOCl a
f1 ow di agr am t MEMPers| spsiel arteyk @R ther EEwEaliBnofsihe ecopd drambets pxpraspl
processor of th&r@pmlthé:@émﬁtnmﬁlab&f%rsoﬁﬁhetwﬁrmO?ail‘:)uiam‘]bg; thecaipaichie) t12L y

score betwegn |OJINCER mafto t the forldalithy FBHRSE Mt SEF M LIBIRE"

wi th the adjustne onteco nal 1ty the fi

expressed inte dthe fir 5 soci al network and the
commpnal ity of Lﬁhé"@“@@%‘ﬂ&"%ﬁ%ér E?eé?gfzssed interest in the second
menbers soci-al k1¥Eeuondibilitg(DO3est 1, ntedrse3:910, the expressed interests
of the first npaRESmAkiSHItARH LB MbrdsR 2P afd

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 fo Interest_j. N is fypically set to 3 or 4, but may
be any positive integer. The properties of the adjustment, kii, are as follows:

30 1.kij=1;



FRPStSBr= T 2 P ot Rot mar i 7éd interests, where m
represents the nunber of 5 nornalized interests in the first set. In
Step 911, the expressed interests of the second nenber are normalized
Into a second set {J1, J2, . . ..1nl of normalized interests, where n
represents the nunber of nornalized interests in the second set. In
Step 912, the interest conpatibility scores for all pairs of
normal i zed interests in the first and second sets are determ ned from
the matrix 320. For exanple, if the first set 10 is {Interest 1,
Interest 2} and the second set is {Interest 2, Interest 3), the
followi ng conpatibility scores are retrieved fromthe matrix 320:
Conpati bili ty%n gE(.est 1, Interest 2); Conpatibility(Interest 1,

I nterest 3); 'r#gé Fbili ty(lnterest 2, Interest 2); and

15Conpat i bi | i t 3(djincesaesst in proporiipe focthe n@yber pObigads df theSirstpnami®r wha bhveof
the conpati bi | blpksseiOiGfteRS &ELJARGNd B MEBR Dkt hd ARLAMSF HrdB8SKghOn
t he commnallt%_@{%{}&fhrst md=nber'_s expressed interest in the first
menbers soci al "H&t eLRECPIFEIEHEHNAP MY of the second nenber’ s
expressed i At e4.¢f incieases repregmiinndo e moelver sf fgaws af theredonnd kembawho have

exanpl e, the agjp@gmjﬁmg%regpgn&&égmg%%u Jﬁ%"lgthle%%um%cl:egsé Bing

conpatibility scores determ ned i : as tol |l ows:
k12* Conpat i bi | VEiGted-RiEeEtf claser dearafdands.2y . k13* Conpati bi i ty(I nterest
1, Interest 3); k22*Conpatibility(lnterest_ 2, Interest 2); and
k23* Conpat i bi | MtSigA Pide thesadjusted icpampatibilly s@yes gutermined irdPige B are, suinjed, i s
a function of adueneeimaepreéents s ohpetimitg Rcd beflRen @R Akt REASer @hd e
first marrbﬁh who kbfave expressed an interest corresponding to Interest
i dnd the AUmbEFEF"THEt t hrough Nth degree friends of the second
menber who have expressed an interest corresponding to Interestj. N
'S typical Iy sk Whlp garioylar ppodfETaASSAFID0 OGP ITVpRoP Revwysen lppiied
properties of #riueieadipedimeatthodeiskileddn the ag uhddrétambthat3fElinvdotipn &in take a
variety of forms and embodirients within the scope of the appended claims.

-,

10



2. kij =kji; 3. kij increases in proportion to the nunber of

friends of the first nenber who have expressed an interest

corresponding to Interest i, with the ampunt of increase being

wei ghted higher for closer degree friends; and 5 4. kij Increases In

proportion to the nunber of friends of the second member who have

_expressedba_n i nt e_rers]t goLrespondi ng to Interest j, with the amount of

i ncrease elng wei ghte i gher for closer degree friends.

gaﬂrﬁméhe agj ;Jh Sconpatibility scores deter?n' ned in Step 913I gr gt =P
, an e sym,represents the.conpatihil.it re.

first member and t éﬁ@%@%&ﬁlﬁﬂlaﬁgﬁﬁ%&? %g%iiﬁ?%l?eﬁ‘g’% 3 t%g}é\meg:l the

enbodi ment's accoist ¥Eng Bl RleisaiPatinGHrshada siier it p1daabAsk-ed and

_deSCI’I _bed above,conpyssdng ’id dteps ¢fh t he art understand that the

i nvention can takdopeachrinttgst,ofaldulating, asidg enb odeacemputdri n t he

scope of the appendggboeksirsitan esHnedted probability perteinhed tofaiduant i fyi.ng

gg{rpat![bl I Idt! es bet WR&Rst; Nt erests using multiple sets of interest

a stored in a dat ; LSi ;

interest, calcul a? rne%?ﬁﬁ gfgPg%%gébér&%%é}glgzﬁﬁﬁ%@;@{%%?gg? s, an

estimated probabil i f%“Blé‘iefQF‘gﬁeﬁ TP AT Ei t%ci)gfoegﬁ;ht?gr &8th pair of

interests, calcul at ingo saifl prjr PhELRES #%or e conput er processors, an

estimated probabi kisignipgahaitaiestcanopativiilityseene betwesnaschpeis; and ’

assi gni ng an inter egf jgerasa, iwhdrelny tiechitereltetovepatitahh spaer  of

of inferests is afpiELcacE PuxUTIRRIGH, b MR hon oL e el
. : cu

for sai d_ pair of i nF{@%L EOb |{}] Cg?%ﬁdt%g&d?aqgﬁﬁb %i%r%t%reeggsti mit :d

probability cal cul afl® y eerPg’twtioﬁtﬂ%eF‘:esé&ag? geely BE{V C45f interests

and the esti mated pcvdb&ldifb'r@ﬁrﬁfémté[ﬂsmfé:@id}zﬁir%fi§5‘é%ﬂ%iali‘{1@1§r est of

sai d pair of interegsthnated pRobabliléty watdutdedifir arsdionyl interestaifm 1,

wherein the esti mat %d%mme&ég&pertai ning to an interest is equal

to a probability bhee Sakchd MBEERE todlhim APPRAEIABCRBtikbBtedr eSt i N a
set of 1interest (%ﬁf)%lﬁ%é&éx i %B%%quﬁe?é%@%ee ual to3a pidiabimyhod
according to cl \ reln..fhe est|mi ?eg' r: lgaslgﬁ)fﬁly pgrtaining to
a pair of interé ftsajd ?fﬁ%tl withappeat ay b £y ]ﬁhat A pai
interests will asprestere f8ftahass nterests jn a set of jnterest data
stored in the dat dbabemethodjaccpplingia Haw 4c¥ ‘?rﬁilh'ge%m?? m 1
wherein the dat ghabkability pertdiningite e paiof iniaresisiopaeal 0 aPEty of
users, and each apslityahati saicepaisof thidrests wlihepgear togetharag suter-ex pr essed
by one of the USRfsSin a set of interest data stored in the database.
4. The method according to claim 1, wherein the database
maintains interest data for a plurality of users, and each set of
interest data relates to interests expressed by one of the users.
5. The method according to claim 4, further comprising the
step of normalizing the interests expressed by the users prior
to the steps of calculating and assigning.
6. The method according to claim 5, wherein a clustering
technique is used during the step of normalizing,
7. The method according to claim 6, wherein the interest
compatibility score provides a numerical score that repre-
sents the compatibility of the pair of interests.
8. The method according to claim 1, wherein the interest
compatibility score provides a numerical score that repre-
sents the compatibility of the pair of interests.

pai r of
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5. The method according to claim4, further conprising the step of
normal i zing the interests expressed by the users prior to the steps
of cal cul ati ng and assi gni ng. 6. The nethod according to claimb5,
wherein a clustering technique is used during the step of

nor mal i zi ng. 7. The nmethod according to claim®6, wherein the

I nterest conpatibility score provides a nunerical score that
represents the conpatibility of the pair of interests. 8. The

met hod according to claim1l, wherein the interest conpatibility score
provi des a nuneri chlTlecoethol hatordaygytosdaitns8, tisereinrmpatoniohiyt y of t he
pair of interestgcurring Pair bfeint@tdto hasecClondimerettocarhpatibiBty wherein a
commonl y occurri air of interests has a low interest conpatibility

&) ; ; .
score. 10. The ﬁptﬂd gf??gé&g%ﬁs ts!ﬁj?ﬂ g m%iﬁwrgg Sl ely
1 P

i i fan h_ ik S :
V1A System f or SESARE PR CBGGNT b1 Plet npeeskaiEpledlint { >

conprising: a dai®Fase storing nultiple sets. of interest data,

wherei n each set dfl. Arysieasior gaaniifymg coapatibHitias betneeegintenber s of an
online social netstyckmprisihgan appl i cati on server configured to: for
each interest, caladdtabaseamordst nmitipld setsobibinidredtydapgrwiagraiong to sai d
interest; for each pathsebfinéreseBitsinchmaksittatssafnmeaibicedded prob-
ability pertaining @ onding sBéikl n@voridtfidest s; and assign an interest

conpatibility score bet N . §36 C&ﬁ:llolhrég interests, wherein the
o g G scigey .
e e oron bl SR ARl BT GER .0 5

function of the es 1
interests divided byt @B&ZIP SAGIAEESE he estimated probabjlity
cal cul ated for a fifeseadhnpair ok intefestsaralcplate abestiprieR @408 and t he
estimat ed probabil it gbildy pettaiteg tooridpaieebimteresis:anslst of sai d pair
of interests. assign an interest compatibility score between each pair
of interests, wherein the interest compatibility score
between each pair of interests is a function of the
estimated probability calculated for said pair of inter-
ests divided by the product of the estimated probabil-
ity calculated for a first interest of said pair of interests
and the estimated probability calculated for a second
interest of said pair of interests.
12. The system according to claim 11, wherein the esti-
mated probability pertaining to an interest is equal to a prob-
ability that said interest will appear as an interest in a set of
interest data stored in the database.
13. The system according to claim 12, wherein the esti-
mated probability pertaining to a pair of interests is equal to a
probability that said pair of interests will appear together as
interests in a set of interest data stored in the database.
14. The system according to claim 11, wherein the database
maintains interest data for a plurality of members of the
online social network, and each set of interest data relates to
interests expressed by one of the members.
15. The system according to claim 14, wherein the appli-
cation server is further configured to normalize the interests
expressed by the users prior to the steps of calculating and
assigning.

12



12. The system according to claim 11, wherein the estinmated
probability pertaining to an interest is equal to a probability that
said interest will appear as an interest in a set of interest data
stored in the database. 13. The system according to claim 12,
wherein the estimted probability pertaining to a pair of interests
is equal to a probability that said pair of interests wll appear
together as interests in a set of interest data stored in the

dat abase. 14. The system according to claim 11, whereinthe

dat abase mai nt ai ng¢i far | yral jity. of .menhers of the
online soci al nqéi6tﬁﬁ§§§§3&%g€%?%lelﬁ.t%$lagg#§r‘gb?%ﬂlaﬁ dufientges to

i nterests expres BAse P“E“?\‘gfl g tereSis  The system
according to clai ' 140 S¥SEDR ARl slai@dkt, wherpir therinteest ur t her
configured to n&PRRpHItY eoTerprovids s oupessalestoly thateepieer s prior to
the steps of calseuisahe eqmpatibiigsofithepgir of intefeBts. The syst em accor di ng
to claim15, wher8rille gisteni scdopdinges bRl ue, WwhettsethelifteR@t Mal i zi ng

the interests. compatifiity Syoieqmoamie dhitieiCalScBld ke repfaer e n the
Scor a

i nterest conpat ki ; : I G.a

represents the C%ﬁf%’%%i"s ﬁ}glﬁc },fﬁggagﬁro?%%ﬁf& reeslts. i 18. The
syst em accordi ng 19 ¢l ai CSSher ee e thE T Pe dStCR Sn P bi l ity
score provides %J.O FTUEHPS LU 1IPEeSts 3y oxhiderepfecomepibat i bi | ity of
the pair of int t¥Ore.  19. The system according to claim 18,

wherei n a commonl 30-oEkaupystery aseending to nlaémelR, svivasinaa rarelsi nt er est
conpati bility seevering pagOof Mikresty hnemingle ditdicogcdapatislimp 18, wherein
a rarely occurrsauge.pair of interests has a high interest
conpatibility score.
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