33l
Fele =r7t o8 FH2H &3 § Qith F FEsHE TXHE
% F#2=El(overlapping cluster)7} S48 wje] AR Ag} Pl dis)

ISSN 2383-630X(Print) / ISSN 2383-6296(Online)
Journal of KIISE, Vol. 47, No. 4, pp. 422-432, 2020. 4
https://doi.org/10.5626/J0OK.2020.47.4.422

UEYZY $3 FHEEEH 25 18
AR :é:l—x]- t:—ﬂ
(Cascading Behavior and Information Diffusion in
Overlapping Clusters)

= ¥

ol PN I

(Woojung Lee) (Joyce Jiyoung Whang)

2 2% AW A(information diffusion) ATH WEYINA EA =Z(initial adopters)7} MHE-
g Ao 7 J1A3la, aEREH B =g HJAE XJE-J A1} %A (cascading behavior)ol]
&5 Bdyste otk UlRie V& HE M3 AFEL ==t shue] F82F(cluster)
3 7HgEk, o] Al o3 FE2Ert AR HItE Weshs Bo gtk ARk A bE
2 F Utk B dFe UEYIA

23 RS AHE 55
re7t EYAY F3 Fe2HY & AU UEY A 7zt ==d tis] R FEA(compatibility)
383t W SYzEE FE Ao Welasrt obdS Hlth ul o] AHAl UIEHYA dlojE Al

(dataset)ollA] & Aol AAISH Bz o] 2 7F3T)

AUE: AR Aok P, AR A%, FH 22U, FEY, TUS vold

Abstract Information diffusion models formulate and explain cascading behavior in networks

where a small set of initial adopters is assumed to acquire new information and the new information
is propagated to the other nodes in the network. Most existing information diffusion models assume
that a node in a network belongs to only one cluster, and based on this assumption, it has been shown
that clusters are obstacles to cascades. However, in many real-world networks, a node can belong to
multiple clusters, i.e., clusters can overlap. In this paper, we study cascading behavior in a network
when clusters overlap. We show that clusters are not obstacles to cascades if the initial adopters are
placed in the overlapped region between the clusters or if we allow compatibility. We verify our
theorems and models on four real-world datasets.
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Table 1 Summary of our theorems

Clusters can overlap

Clusters can overlap and nodes can have
multiple information (compatibility)

Cascade into
overlapped area

Clusters are obstacles to cascades : True
Clusters are the only obstacles to cascades :

Clusters are obstacles to cascades : False

True

Cascade from
overlapped area

Clusters are obstacles to cascades :

False Clusters are obstacles to cascades : False

s o, TH 49229 HE HIKcascade into over—
lapped area)v= dojuA] geth SANH TH Fdo
2ZRE 9 AR A3 cascade from overlapped area)E
dojdtt HE FEAA/A nHYS B, AT AB
© T4 99029 HE Ayt doju T3 d92
2REH AR Aoz Jojdth

4. 4l

oo

4.1 & HlolE

=3 Z2]2E(overlapping cluster)”t EA3= 2 A)
HELFNA HE Hu FA=E F<lsty] s o

3 WEQ=Z dlo]E Alel KarateClub[12], LiveJournal,
YouTube, 2831 DBLP[13]Z AFE3lIth 2+ ©lo]E]
o] kEe} e A7 At REA, E2a9 I
A, 52 FA9 A BA, 182 =F AR F
& A A co—authorship) #AIE YeldT, Z+ dlogl Ald
3t AH= % 29F ok

F 2 "ol Al
Table 2 Data sets

Dataset No. of nodes | No. of edges |No. of clusters
KarateClub 34 78 2
LiveJournal 4,000,000 34,900,000 311,782

YouTube 1,130,000 2,990,000 8,385

DBLP 420,000 1,340,000 2,547
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Fig. 3 Diffusion into the overlapped area with compatibility in the Karate Club (q=0.37, c=0.1)
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Fig. 4 Diffusion from the overlapped area with compatibility in the Karate Club(q=0.37, ¢=0.1)
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