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Abstract With the development of the Social Networking Services (SNS), SNS has become an important tool for peo-
ple to communicate with each other. The rich user generated contents (UCG) of SNS have contained useful knowledge
about information propagation rules. Thus SNS can be used to study public opinion and information propagation rules in
the social networks. As information propagation happens in the online social networks discretely and sparsely, it is hard
to directly observe and study the propagation process of information in an online social network with over 10 million
nodes. To meet the challenges, the paper (1) provided a model “info-trajectory” to capture the information propagation
pathways in the online social network, (2) proposed several algorithms to extract info-trajectory from some practical
microblog social networks efficiently by employing repost timeline (a kind of public available repost notification data of
microblog) , (3) studied the temporal relations of the repost actions for the users on the obtained info-trajectories, (4)
proposed algorithm K-advocators to discover the advocators from the information propagation trajectories and informa-
tion propagation patterns in the microblog, and (5) in the experiment section, provided the sufficient experiments to
study info-trajectories for several topics on Sinamicroblog(a prevalent microblog application in China), and several po-
pular SNSs. The results show that the proposed methods are efficient to extract the info-trajectories, and useful to disco-
ver advocators for specific topics in the microblogs.
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Data: V,,G,K,r,Lp
Result: information trajectory
begin
Gg = (Vx, Eg)e 0;
foreach Yvi,v; € Vp(v; # w) do
Gr(vi)e-get r-hop subgraph centered at v;;
G (vj)«-get r-hop subgraph centered at v;;
ViV (v (vj);
foreach Vv, € Vy, do
G g (vm) = (V;(Vm), Er(vm))—get §-hop subgraph
centered at v;;
foreach Yvp € Vi (vy) do
calculate shortest path;, path;p in G §(v,..);
if |path; p|+ipath s < K then
'%ﬁl;’(’ead r{gclies, edges of path;p, pathjp into
Gk
end
end

end

end

Gk = (Vk, Ex);

foreach e=(v{, ;) € Ex do

if vy repost p after v then
| delete edge e from Q;

end

end
return Q;

end
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|OUT (w,) |
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34 €00T(,
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IR =0—) p MTIR*+Q—a) (1—p,)A+alS (5
Hop,A={a1,az,a5, } BRI 0 =1 EWH R o BHE
HFEATREER L, RATRABEYLIEE 897 XK (5 %
AR A, W AT ASREUE BAZHEHIE b 45 £ # ADV-Rank
fE.

TopK {5 BAABEFE M A L WE KRB, 15 s Z (8]
SAHEFE WA M 15 BALIRAT R A, R4 e d-
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B E, B P K-Advocator-Discover 3% 1l F JLA 4 B
E Top K 5 BAEHE T FEWIZHE: (DITEHRIE %
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#3% 2 K-Advocator-Discover(KAD)

Data: Q, R (iterate rounds)

Result: top-k list L of users with ADV-Rank in Q

begin

L@

while Q is not 0 and |L| < k do

foreach Vv, € Q do
Calculate s,

10UT (va)
~H{vp
v €OUT(v)

end

1S{s1, 52, 53,...}5

A« caiculate ¢; by judging out-degree for each node;
Iteratively R times to solve

IR = (L= adp, - M- IR + (1~ a)(l - ppA + alS";
Select v with Maximum ADV-Rank into L;

Remove v and its related edges from Q;

re-generate £ by checking reposted relations;

end
return L;

end
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Twitter 11316811 85331846 15. 08 N/A
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Douban 154907 654188 8, 45 N/A
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