Regionally Influential Users in Location-Aware Social Networks
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Locations L Check-ins C

» Motivated by word-of-mouth and viral marketing » Based on closeness centrality

» Most influential users within a spatial region O » Set of edges weights W/

» Best people to spread the word and raise largest possible attention €f ba: w1, Ug R » For edge (ux, uy) of social graph G, wy, — —lupy,
¢ P Cp: w1, us » Social distance d(ux, uy), sum of weights on shortest path from uy to
2. Problem Definition o l, g Le: 1, Us, Ue ty on G . |
¢ ly: us3, Ug » Propagation probability of an mip
Location-Aware Social Network . —d(uy,
ot, 4l wmunus plry) = &6
» Set of users U, set of locations L, set of check-ins C, social graph O éf: us  Regional influence
G(U, E) —d(ux,u;)
Propagation IR(ux) = Z e TN yp(uj)

Propagation model MIAwoT probabilities Social graph G(U, E) VuieUg

» Propagation probability P12 = 1/2 P48 — ??; 4. The DRIC algorithm
» pxy for edge (ux, uy) of social graph G degree of influence gzi ; 2/3 g:: ; 1/2 Input: social graph G(U, E); set of weights W set of locations L; set of
» p(7xy) for path mxy(ux, . . . uy) on social graph check-ins C; spatial region R: value k

p3a = 3/4  per = 3/5
p3s = 2/3  pgg = 3/4

> User uy influences uy, only via maximum influence path (mip) 73, Output: top-k list T

Variables: set of regional users Up, social distance matrix D
Ur < GetRegionalUsers(U, L, C, R);

foreach u; € Ur do

D < Dijkstra(u;, G, W, Ug),

Ir(u;) < ComputeRegionallnfluence(u;, Ur, D);

p(myy) = maxyr, cc{p(mxy)}

Q

Regional users Up

» Set of users checked-in at a location inside spatial region R

push u; to T
_ » Regional users, Up = {uy, ug, us, ug} return T
Locality yg » Propagation model
> mips f
» Probability of checking-in inside region R et ul* ) . . 5. Experiments
- mi1(u1), mialug,up,u3,ug), wic(uy,uo,us), Ty, U, U5, U
() — C(uy) inside R) | 11 _1) 14 (U1, up,us,us), Tys(Un,up,us), TgUt,uo,us,Up) Dataset | [U] | ] 1Ll | |C]
|C(ux)] - Distence matre D Gowalla | 197K 950K 1.3M | 6.4M
Uy us Us Ug Brightkite | 58K | 214K | 773K |4 5M
Regional influence I vyl 0 1 0411 Foursquarel | 18K | 116K 43K | 2M
ug) 10 07 14 Foursquare? | 11K | 47K | 187/K | 1.4M
» Likelihood of influencing regional users us 0.4 07 0 07 - me (sec) | ectivity k —
» esponse time (sec) varying query selectivity, kK =
R(u) = Y p(rs) - vr(ui) ug|1.1 1.4 0.7 0 :
vl ol e (et () 1 N Url/I1U] (%)
» Reglonal mnrivence (Tor simplcity, YR — 01 02 0.3 04 05
Problem k-RIL Ip(u1) =1+43/8+2/34+1/3=2.375 Gowalla |140.6/262.1432.5/590.6 1148.6

lp(us) =3/8+1+1/241/4 =2.125 Brightkite | 9.6 | 17.9 | 26.8 | 421 | 715
Find subset of k regional users T C Up: Yu; € T and Ip(us) =2/3+1/2+1+1/2 = 2.666 Foursquarel| 09 | 23 | 3.2 | 58 112
(u)

Vui € Up N T, Ig(u;) = Ig(uj) Ip(ug) =1/3+1/4+1/2+1=12.083 Foursquare2| 0.2 | 04 | 06 | 09 | 19




