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 to processing of social network data, 5 and nore particularly, to a
met hod for scoring conpatibility between nmenbers of an online social
networ k. Description of the Related Art [0002] Several online dating and
friend-making sites currently operate on the Internet. These services are
generally simlar in function. They allow 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, these sites inplenented

rudi mentary t echni GOMPATBILEY SCQRINEOF USERS AN ASOGIAL INETWRRnt ed to no nore
than user profile searches based on criteria 15 such as age, gender,

| ocation, and physical characteristics. Mdre recently, these sites have

i npl enent ed BACKCROWNDOF FHEMIVINTORsses in an effort to find better matches
for their users. These processes attenpt to assess an individual's

personal ity bRreadteNnvesR&ci al |y designed tests or questionnaires and find
users who have conpati ble personalities. 20 SUVWARY OF THE | NVENTI ON [ 0004]
The present | I b Mole [V e nenbers
of 2 Soci al [tharp ettt fReriBhargl oblosch e b A R, Moce

i ndi vi duaPs, anthAgreppasticupdy. toar meboh fdsceitng cemratihility befyeen eaplsiafiaby of
interests, SgRheRBeialGremati bility of the two individuals in accordance with
conpatibility of interests 25 expressed by these individuals, and presenting

conpatibilit t i ude the conpatibility scores. [0005] The
net hod of quéﬁ(?iyyHgﬂ%%%%ﬁkgﬁﬁlity of interests includes the steps of

cal cul ating oo Sevemt @ting dagleint iftendassdngi siteecurmwhyhopadl oh ticcinestet.(r ef erred
to herein 1These 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 anonymously, since users are identified by

pseudonyms.

[ooos] 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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as "interest probability"”) and each pair of interests (referred to herein as
"joint probability"), and assigning an interest conpatibility score between
each pair of interests based on the estimted probabilities. The esti mated
i nterest probability for a particular interest represents the probability
that a menber 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 probabl lity that a menber of the social network
wi |l express both interests in the pair as his or her interests. [0006] 1n
accordance wth one enbodi nent of the present invention, the interest
conpatibility score between each pair of interests is conputed as a function
of the 10 e;taéb ﬁ?fe@&tjmwﬁbxhﬂ/r])obr@iebéﬂ paif @f iﬁtb%stsa(réferr%dothhﬁe;re%ﬁi Ijﬂi’ited
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member of the social network based 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



30 transmtted to be displayed, the conpatibility results are sorted in the
order of the <conpatibility scores. By providing conpatibility scores and
linking it to interest 2 profiles, the invention encourages people to enter
interests so the site can find other people who share the sane or

conpati ble interests. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0009] So that the
manner in which the above recited features of the present invention 5 can
be understood in detail, a nore particular description of the invention,
briefly summarized above, nay 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 drawings illustrate only typical enbodinents of this

i nventi on andpmfies, ttli@fneérﬁbﬁ enBdurddes peeple anenteleintetbsts su the B@e 04n firidsotherope, for
the invention "?h { ot her e U%Lblg 10 . effective enbodi nents. [0010]
FIG 1is a dP%é’Ya Q[‘nge ﬁ?ﬁ%ﬂ?%‘fﬂ >P pp‘é%%ﬁjﬁ's the rel ati onshi ps between
menbers in a social network: %001 FIG 2 is a block diagramillustrating

conponent s of BRIERREIGRIPHIONR WINGh| i ne soci al network; 15 [0012]

FIG 3 schematically |IIustrates t he process for computing i nt er est
conpati bili tylomatsa thatdme mamemirewhiciathe lbbewe rediet featuragof the ereseit idatton [ 0013]

FIG 4 1s b% @?%r@t‘gg& i ‘d 2 24 e ?@Eﬁlcﬁégﬁg%ﬁptﬁke&sthé C?ﬁveﬁﬁH?ﬁP%é 9

I nt er est corrpatl rom a ne ase contal ni ng I Nt erest
data; [0014] Ryaanzeq ibave, Ay be a9 Mreferenes foaempeplimeris.piaseceiswhishepe f or

conputing a Hﬂst%matth@bb[bénﬁeéG%g@etlt%%‘bé YBteHERIWIVEY, Hat %e'sékgbﬁ'dednet wor k
is a

according to esent ventlon 015

fl ow di agram g["l‘”ﬁ‘é’gti%fftf%e OP'HéVWEE@E%d"E?'E?)Q EH“VGB'}‘%}%{{C% 'lf"’rf%rﬁﬁ@ 0 search
results page (bQI’CbBSIdHretg Imﬂiniperifl itsi sdoby, foE dhee hverptidd libdy RHGIt ta’ dtiseraeguallypl e GUI
used to spgci Ly ABIBEL & h criteria; 25 [0017] FIG 8 is a sanple nenber
search results page cont al n| ‘ng conpatibility scores; and

[ooi0] FIG. 1 is a diagram that graphically represents the reiationships 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;

[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 GU! used to specify member search criteria;

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



3 [0016] FIG 9 is a flowdiagramillustrating the process steps for
conputing a conpatibility score between two nenbers of a social network
according to another enbodi ment of the present invention. DETAILED
DESCRIPTION 5 [0019] 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). Afriend of a friend of ME is separated from M by 2 10 d/s. As shown,
Db ELE F, G and H are each separated fromMeE by 2 d/s. Afriend of a friend
of a friend offodNg FIS. skjmmaafled diagramMiudiati®) thes proFess, stepsidpi computin modes
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category ALL rees of separation in a social netwo are defined
rel ative to arPmbedimangeiahe presentiyenti®Ranpl e, in ME's social network, H and ME
are separated by 2 d/s, whereas in G s social network, Hand G are

separ at ed by @E@AlﬂEmIDESCRuUdmNi ngly, each individual wll have their own
set of first, second and third degree relationships. [0021] As those skilled
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[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 Intemet, 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



menbers in the online social network managed by the system 250. The profile
30 information may include, anong other things: a unique nenber identifier,
nane, age, gender, |ocation, hometown, references to inmage files, listing
of interests, attributes, 4 and the like. The relationship database 255
stores information defining to the first degree relationships between
menbers. In addition, the contents of the nenber database 254 are i ndexed
and optim zed for search, and stored in the search database 256. The nenber
dat abase 254, the relationship database 255, and the 5 search dat abase 256
are updated to reflect inputs of new nenber information and edits of

exi sting nenber information that are nade through the conputers 270. [0023]
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ﬁenef‘ﬂ/ re?atlonshlps 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.

{ foo25] 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,



books. In the set 310 of nornalized interests shown in FIG 3, the
normali zed interests are shown as a list. In an alternative enbodi nent, the
normal i zed interests nay be arranged as a hierarchical tree. Further, the
present invention nay be applied to systens where nenbers input interests
by selecting one or nore interests that 30 have been pre-defined by the
system operator. In such a case, the nornmalization step is not perforned
and the set of pre-defined interests is used as the set 310 of nornalized
interests, 5 [00261 The matrix 320 of interest conpatibility scores provides
nunerical scores that represent how conpati ble each pair of nornmalized
Interests, Interestl, Interest2, ..., InterestN, is. Each off-diagonal cel
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Interestl, Interest2, ..., Interest data m ni ng net ology
known as cl ustPEIRSR§ScafuBaerygey ginthe Sﬂ@ﬁshfmpﬁ@ﬂ'weﬁ?%e%éﬁ%fﬁ z‘é’ﬂ‘ﬂ'?ﬁ erest,

|, the probabidicmsticdi may benarmbbiddplsed. (Step 411). P(1) represents the
probability that a member will express an interest that 20 corresponds to

the normal | e 9658 o fon BBGJal AT EHAS B pHEb0okdGoHRE ESRFdau o7 ot o

stored in the acco unber
16 the matrix 320. In Step 410, all expressed lnterests stored in the member atabase

254 are _normahzed into the set 310 of normalized interests, Interest1, 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, 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 12, the probability, P(I1, 12), is
25 calculated (Step 412). P(l1, 12) represents the probability that a member will express

o~

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(I1, 12) = (number of members who expressed interests corresponding to both of the
normalized interests, 11 and 12, in the member database 254) / (fotal number of
30 expressed interests in the member database 254). In cases where 11=12, P(11, 12) is
set to P(11) or P(12). In Step 413, an interest compatibility score, S(li, j), is calculated
between each pair of normalized interests using the formula: S(li, Ij) = log[P(li,
Y(PUIYP(})). Because of the division by [P(liy*P(lj)], using this formula, the
6



of times an interest corresponding to the normalized interest, I, is
expressed in the nenber database 254) / (total nunber of expressed
interests In the nmenber database 254). For each pair of nornalized
interests, 11 and 12, the probability, P(11, 12), is 25 calculated (Step
412). P(11, 12) represents the probability that a nenber will express
interests that correspond to the normalized interests, 11 and 12, and is
calcul ated using the expressed interests stored in the nenber database 254
according to the formula: P(11, 12) = (nunber of nmenbers who expressed”
interests corresponding to both of the normalized interests, 11 and 12, in
t he nenber database 254) / (total nunber of 30 expressed interests in the
menber dat abasemdbddlity binrata dreeresth aare ratdd- higherPthd ,cohfonality irs etord popildrl) or
P(12). In Stem} 413, an interest conpatibility score, S(li, 1j), is _
calcul ated between each pai r of nor mal i zed i nt erests using the fornula:
S(li, 1)) =1 P( 1)L (P se of the divisjion by
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set is (Interest
| nterest-3), tand herpecons sot ie dinfriestiz: (nterpstsPothedolipwing ?@‘Enait'@{ytwcq*%ﬁfet he

matri x 320: 15efgersadiohixhe mayiklzaberest 1, Interest-2);
Conmpatibility(interest 1, Interest - 3);

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
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 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



Compatibility(Interest_2, Interest - 2); and Conpatibility(Interest_2,
Interest-3). In Step 513, the conpatibility scores determned in Step 512
are sumed, and the 20 sumrepresents the conpatibility score between the
first nmenber and the second nenber. 10029) FIG 6 is a flow diagramthat

Il lustrates the process steps executed by the processor of the application
server 251 in presenting conpatible scores of those nenbers who neet a set
of criteria specified by a nenber of the social network. In 25 Step 610, the
menbers of the social network who neet the specified criteria are selected.
A sanpl e graphical user interface (GJI) for specifying the set of criteria
Is illustrated in FIG 7. The GQUJI 700 shows the criteria that can be

speci fied by t reer@%gﬁératlo-ﬂkt?)é 'rﬁlaq'llidéqsewh@gr% VYIﬂﬁ\W@/E th8fPers \WHEERe gﬁﬁﬁ‘Z&

wonen), |ocatiof, purpose he search ationshi p status and keywords

n sel ect ed cad @gﬁ?rn%egs @’DEI@fea‘é"”B'(D3r%?r§(é(klﬁ‘e"‘é’é'i?paﬁﬂeé§pe°$ft'ﬂ%8'les°”te"a i

affiliations, m&hBéer‘nél&,orftﬂ&@éérbﬁ? bmmnl 29, |nfr§§ﬁbhbé ® Weekhe appRosBsn &verusi C,
and favorite TV. shows. The 700 a

RL OV for 7 degree of
separation (d/%):PeHRMRIPS SGa ?Ir“ée U\‘F?’ﬁ?rﬁ f°879§ Fré%‘%t “\5\'% %are within 2
d/s, menbers who are within 3 d/s, or all nenbers. After specifying the
criteria, the [D9sehieBtep|6itka compatihtityseaiecietwrent the memver ppecifdag Hies@itaris whi ch

the applicati ofhdS&dchGhemise lof RS SQUidTebwtk @ﬁ@rrﬂéétsofhetéb@mméarr& wieriamet the
specified criteria, 5 0030& I n Steg@Gll a conpatib é{ score bwameen t he
menber speci f yFHPUHe 1BrSteRF1Z the,membeisiPf hengnsial Be f’ﬁ‘e"" mesi the sPedied

neets the ;pecséaradcrmraré soitéd &dcoRirigsto tmnwﬁpedbmty Bc&es parilia, Stéghet mnber S
o corai a0t 2l g a0 AR tpddiS, SRR and BRElinES sShded Bt

according to their Sstore
cont ai ni ng19 nagembensiofithepooial nebgork ahd nhgqbénelapﬂw@da@gwmte@a ang transnmgdlo

menbers of thetostﬂﬁ h%knb%gfomrs}s:avh%g% p%@@tré%%ﬁt’té‘d' iR StSGPHTR Girlatted biknar ©

transmtted to age transmtted in Step 613
is formatted stighthe frages. h@'mﬁe@l@g vpﬂwﬁ@%ﬁc‘at&%dﬁﬂﬂyﬁ@r PleRbersadsoci at ed

Wi th the nmenbegisplayed aodbrambau@dc@;ﬁmbmyr@otequghé‘svwwmbt)J | K1, 8GHORS a
(highest to | owes

samp g search restﬁts pagc\aNEOOa

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

P

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 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



sanpl e search results page 800. 15 [0031) The conpatibility score between
two nenbers can be adjusted based on relationship information stored for
the two nenbers. In one enbodi nent, the conpatibility score between the two
menbers is increased based on the nunber of comon first through Nth degree
friends that the nenbers have. Nis typically set to 2 or 3, but may be any
positive integer. The conpatibility score may be increased in 20 proportion
to the nunber of conmon first through Nth degree friends that the nenbers
have, with the increase based on first degree friends bei ng wei ghted hi gher
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 tek;srs&féa,mte@@ﬂm&ﬁefn@.r&mmbaés &&%%éwo& SRPtREonBRERaR) BEHe, the

conpatibility score between a firs n‘g soci al netvvork and a
second menber S8FONH EMOSES ﬁﬂ‘pr?n?ta%‘lteﬂeqt %IP%FSP%H’eBQE'é%SOGH' Refworkcommonal ity of

the first nmenber's expressed interest in the first nenber's social network
and t he commoirasal tly Stdp 9 e thecaxpredsareinterastsoof dheplirstsserdber arenergialized inthe@  second

menber’ s soci glst GGLYOHK-, F ﬁ-‘h ﬁnbﬁna?izéd ﬂYéréEt@Wh@FQ %h@;}reéénltéjﬁérrﬁi%ér 6fhe

process 30 steps execdut'ed b rocessor of t icatlon server 251 in
conputing & @8EsD ntgrests %éiTeef"Bbﬁ%ee'ﬁ 1) %n‘ﬁ‘ér@@'@és?f intesests o thenenber

and a second sawm‘eaﬁemwrtdietnbﬁnmwﬁﬁdmry‘ecms@d mn JQhe G QRN Abintaizedl t he

f t nber d t th k d
the. commonal i (YEIBT-CHEET § RSt mhaRbS” BSrER e IS B3be TroRheloboond
menber' s soci atep@tduthvekinteyd3d 8GhpdtibiliBt sepred idr, alltjags ok poremiized intatestsas e of t he
first member %Fs‘?aﬁ@gé% \Aii]égtg aPﬁ&erﬁrneﬁ'ffoﬁttpﬁ%tr& n%o l1='gr ex‘agmle HF}e ff?;t sat

nornal i zed i nterests, ere mrepresent e nu nor ma

interests 10 th@nierepkt, laterest 2 asﬂ e ggand sehis {Intgipess éreterera*t.é}r &@tfglwﬁnq he

second member cgmBatibiityRbolcs e letfcVedfrdif dRMbtHed20{ J1, J2, ..., Jn} of
normal i zed |nterests where n represents the nunber of normalized interests

in the second d‘mm"%’% ?%r?tere%ﬂg),' nterest compatibility scores for all

pairs of nor ma erests in first and second sets are determ ned
fromthe matr @omﬁblhtv(weres@ahmter,esu):t he first set

Compatibility(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 inferest 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 i and the
number of first through Nth degree friends of the second member who have
expressed an interest corresponding to Interest i. 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;



10 is {Interest-1, Interest-2) and the second set is {Interest 2,
Interest-3), the followng conpatibility scores are retrieved fromthe
matri x 320: Conpatibility(]nterest 1, Interest-2);
Compatibility(Interest_ 1, Interest-3); Conpatibility(lInterest_ 2,
Interest-2); and 15 Conpatibility(lnterest_2, Interest-3). [00341 In Step
913, each of the conpatibility scores determned in Step 912 is adjusted
based on the commonality of the first nenber's expressed interest in the
first nmenber's social network and the commonality of the second nenber’s
expressed interest in the second nenber's social network. For exanple, the
adj ustnents, k12, 20 k13, k22, k23, are nade to the conpatibility scores
det erm ned i noSEiedK i912 as fol | ows: k12* Conpati bility(Interest 1,
Interest-2); kil Cbnpatlblllty(lnterest 1, Interest 3?

k22* Conpat i bi Bj Ifuyl(lq:rﬁg@,ség tprolnortlpmt%p@gpm’g?r offfignds of the first member who have -

k23* Conpat i bi kxgradsba tag nitelestcoreBidRbiAG to Bleres?’, Wittetha Gimebh& M hcredde] beings a
function of the. Jﬁ degree friends of the first

0 u
member who ha‘v“’s'gﬁS?g?b‘@%”fa’%{%serﬂ?gé? f§1f}"%2$b?respond| ng to Interest i and the
nunber of fi r tkitirreasgs inirbpatiégrte tefrumbeit frighds histhe eerond meerisewhahavehave

expressed an 'e‘ZBr&srsﬁétan‘?rﬁ’c[afe@%b%%dﬂgun&fﬁ]inﬂérgsrt Slith b dn?:uh% bdsb 1Rffy tO 3 or

4, but may b erties adj ustment, Kkij,
are as foIIom@mwﬁédDEmRrPquaﬂgeQeeWPNB- kjii; 3. kij increases in proportion
to the nunber of friends of the first menber who have expressed an Interest
correspondi ng it Btep i 4y thstadjustedi cotnpétibitityestotestdetermined ire 8 HSi ang summiedht ed
hi gher for cl d ngds; W5 4 oo S r on to
t he nunber ofgﬁgﬁghggﬁ¢%“%%éﬁ%ggéﬁggg%ﬂ%%?mﬁ%geﬁﬂgﬁ%%E@%Fh%g@ Pgﬁiﬁtterest
corr espondiOng seepntimesbest J, with the anount of increase being weighted
hi gher for closer degree friends.

[00351 While particular embodiments according to the invention have been illustrated

and described above, those skilled in the art understand that the invention can take a
variety of forms and embodiments within the scope of the appended claims.
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In Step 914, the adjusted conpatibility scores determned in Step 913 are
sumed, and the sumrepresents the conpatibility score between the first
menber and the 10 second nenber. [0035] Wiile particul ar enbodi nents
according to the invention have been illustrated and described above, those
skilled in the art understand that the invention can take a variety of
forms and enbodi nents within the scope of the appended clains. 10 WHAT IS
CLAIMED IS: 1. A nmethod of quantifying conpatibilities between interests
using nmultiple sets of interest data stored in a database, conprising the

steps of wHQf |§@‘Eﬁ|l}d@[ﬂ3‘%5t, calculating an estimated probability pertaining
to said Interest; or each pair of interests, calculating an estinmated

probability pertaining to said pair of interests; and assigning an interest
conpatibility score between each pair of interests, wherein the interest
conpat i bl it yA stadbed peayrndityisacampatibilitgs befivecadnteresds asingratliiple sess ot he
esti mat e L Ld | | interests divided by the
pr oduct @}e?{zﬁg:aazés%ﬁo%qgﬁﬁg%%tgggl %%p@%bgb@g%%ag%r a first interest of said
pai r of i nterfeséactaimteresie cakkulatint e gutiolkmdd brdbabdidy peiltaibed tbaaidinssresind
interest of said pair. of interests. 2. The nmethod according to claim]al,
wherei n the dBt PR Bdir BF BYEIBEIS, E9iciefiva AR es ALY BEARY B S BOLa A 1 o a
probability that sgjithfiifepdRstany || appear as an interest in a set of
interest data stored in the database. 3. The nethod according to claim 2,
wherei n the eassigingan prietgsbrompqtipbiytseored befween eacpdiair effinteresis esheseins

equal to a probabig]]j Lg .pair of i est Apre eaqr .t t as
interests in a setth%ﬁrﬁ?h@g%g@sh%ﬁ ng’ger%%‘wite%ht 8%%”2%&@%?63% 'E‘I‘:ﬁg‘%ﬁggﬁod
according to cl ai mfihe vbghgicad propatsiity darstateaifaitsdidpair of tesbtsdfivided bgr a
plurality of users, and each set of interest data relates to interests,

expressed by one the ProriIch 8kt etimatne PrRaRIHY arleviatrchiyr adirel iatemest, of said her
conprising the step;off iRRIEES bRl ES%nated probability calculated for a second

interest of said pair of interests.

2. The method according to claim 1, wherein the estimated 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.

3. The method according to claim 2, wherein the estimated 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.

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.
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interests expressed by the users prior to the steps of cal culating and
assigning. 6. The nethod according to claim5, wherein a clustering
technique is used during the step of normalizing. 11 7. The net hod
according to claim®6, wherein the interest conpatibility score provides a
nunerical score that represents the conpatibility of the pair of interests.
8. The nethod according to claim1, wherein the interest conpatibility score
provi des a numerical score that represents the conpatibility of the pair of
interests. 9, The nethod according to claim8, wherein a commonly occurring

pair of nteregd ﬁmetrg@éaﬁcdﬂwﬁit%ﬁ.ﬁﬁ  vARITRALh &l tb it é&rﬂPStibiﬂr@-scﬁE met hod
according to clalim3&, erelfi a rarel'y occurring pair of Intéerests has a
hi gh i nt prozstesconratritallsicore habrapreddnts thesgahpatiliilty of trenpaif pf ingerests.
conpatibilities between interests, conprising: a database storing multiple

e, o B8 Ak aA o SR i P BP0 L 1S

to: for pruidds Rlisticalerbrdlinat reRBs@fs tHBREaHpMiIRQkIf khd paipef intdresteg to said
interest; for each pair of interests, calculate an estinmated probability

pertaining to_ said ir of interests; and assign an interest conpatibility
score be?meenTlé%m?”ﬁfgf??CQﬁrdﬁnﬁtt@rc@éms@’ Wheneine ?Pr%ﬁ@”fyn?%}“é%@g E%'ﬁﬁggiteﬁﬁ?tﬁt y

score bepueghof @ re@%éw@ﬁtibiii@&‘%?&?s is a function of the estinmated

probabil 1ty cal cul ated r sai pair of interests divided by the product of
the estimated probability calculated for a first interest of said pair of
i nt er est $0andTh¢geteed aesardingde slaimi §.iwhereial ciarely egctisingapaieefonigresis sagst of

said pair tﬁhoiﬂg%%ﬁ?eo;ﬁ%aetibﬁ@ ﬁ%l’(ﬂ%. system according to claim11l, wherein the

esti mat ed gto an interest is equal to a probability
that said interest will appear as an interest in a set of
11. A system for quantifying compatibilities between interests, comprising:

a database storing multiple sets of interest data, wherein each set of interest data
includes interests of members of an online social network; and
an application server configured to:
for each interest, calculate an estimated probability pertaining to said
interest;
for each pair of interests, calculate an estimated probability pertaining to
said pair of interests; and
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 interests divided by the product of the estimated probability
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 estimated 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.



interest data stored in the database. 12 13. The system according to claim
12, wherein the estimated 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 nmaintains interest data for a
plurality of menbers of the online social network, and each set of interest
data relates to interests expressed by one of the nmenbers. 15. The system
according to claim 14, wherein the application server is further configured

Lo nor ki ze e L LATRRLR GRS BRRRYoON nLhS, HRCLA PALATOING SHERRO

cal cul ati hg an em accor

cl ust eri agatred h‘rnewsts useeqwaetb & probmtbrlmyathaz said riai‘leofnm‘eeésismll afpear togethyst em
accor di ng to claim1 é)\;gynere n the interest cogpatl bility score provides a
nunmerica S%‘%ﬁeétst'ﬂétsert rHekest gagar%or@gdﬁgﬂq BR1BPASCof the pair of interests.

18. The system according to claim1l, wherein the interest conpatibility

score pHgvi dege @yé’temeédc%edm@@@&@.rﬁ hat whepli®aRNStabase ARIRAINsbhtetdsy aafa t he
pair of interests. . %stem according to claim 18, wherein a commonly

occur ri ntprgalvragty ofufﬁ@@b@@t@‘t a9onkne sogipimeivess a@drﬁ@@hﬁl@t pf injeresigdata 20. The
system a [ ej occurrin air of interests
A L S T B T R R o P

15, The system according to claim 14, wherein the application server is further
configured to normalize the interests expressed by the users prior to the steps of

calculating and assigning.

16.  The system according to claim 15, wherein a clustering technique is used in

normalizing the interests.

17.  The system according to claim 16, wherein the interest compatibility score

provides a numerical score that represents the compatibility of the pair of interests.

18.  The system according to claim 11, wherein the interest compatibility score

provides a numerical score that represents the compatibility of the pair of interests.

19.  The system according to claim 18, wherein a commonly occurring pair of

interests has a low interest compatibility score.

20.  The system according to claim 18, wherein a rarely occurring pair of interests has

a high interest compatibility score.



