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Maximizing spread of influence in complex networks

through fast evaluation

WANG Xiaojie' , ZHAO Chengli' , ZHANG Xue', YI Dongyun'~
(1. College of Liberal Arts and Sciences, National University of Defense Technology, Changsha 410073, China;

2. State Key Laboratory of High Performance Computing, National University of Defense Technology, Changsha 410073, China)

Abstract: In order to study the influence maximization problem in complex networks, a heuristic framework was developed. Based on the in-

depth analysis of information transmit process between node pairs, the probability of a node being in the informed state was obtained, and then an

approximation of spreading influence of seed nodes was conducted through expectation calculation. A fast evaluation algorithm was proposed based

on sequential seeding strategy. Specifically, simulation results on six real networks from various fields all show that the proposed algorithm is able

to distinguish a small set of influential seed nodes. Moreover, the influence scope of the seed nodes selected by the method is significantly better

than three benchmark influence maximization algorithms under three common measurements.
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Alg. 1 Influence maximization via fast evaluation
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Tab.2  Abundant coverage of seed nodes
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4

&g

RSO T AT 59 R A Sl KA R
B . AR 6 DL ERSE E ikt

TECE

SIHT IR T PR P Bk A R i LR
PG HAT AR BT 4 R o 40, % T 45
TERERE 1 5 A B, AT LUK 38.(3) Hh Y A 46 48
K p Bl R AR TR p, s M T IR M4l
IR R 2 s 2 nl LIt (3) HR AR SR 4R T

B g AR r RSB £ T, (1) o
FET RS AR, i RIS

5 A
FUFDA G BT 1 PRk

AR TR B R AR R R Bk AT
— AL, L Ll LR S50 ARG

A A B I AR, 3 A B i e

(LI

2 % 3wk ( References)

(1]

Deb S, Medard M, Choute C, et al. Algebraic gossip: a network
coding approach to optimal multiple rumor mongering[J]. TEEE
Transactions on Information Theory, 2006, 52 (6) : 2486 —
2507.

Goh K I, Cusick M E, Valle D, et al.
network [ J ]. Proceedings of the National Academy of Sciences
of the United States of America, 2007, 104 (21) . 8685 —
8690.

Albert R, Albert I, Nakarado G L,
vulnerability of the north American power grid[ J].
Review E, 2004, 69(2) : 025103.

Richardson M, Domingos P M. Mining knowledge-sharing
sites for viral marketing[ C]//Proceedings of the Eighth ACM
SIGKDD International Conference on Knowledge Discovery
and Data Mining, 2002; 61 —70.

Domingos P, Richardson M. Mining the network value of
customers [ C |//Proceedings of seventh ACM SIGKDD
International Conference on Knowledge Discovery and Data
Mining, 2001 57 - 66.

Kempe D, Kleinberg ] M, Tardos E, et al. Maximizing the
network [ C ]//

The human disease

Structural

Physical

et al.

spread of influence through a social

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Proceedings of ACM SIGKDD International Conference on
137 - 146.

Cost-effective

Knowledge Discovery and Data Mining, 2003 .
Leskovec J, Krause A, Guestrin C,
1//Proceedings of ACM
SIGKDD International Conference on Knowledge Discovery
and Data Mining, 2007 ; 420 —429.

Goyal A, Lu W, Lakshmanan L V S. CELF + +:
the greedy algorithm for influence maximization in social
networks [ C ]//Proceedings of the 20th International
Conference on World Wide Web, 2011 47 —48.

Narayanam R, Narahari Y. A shapley value-based approach
IEEE
Transactions on Automation Science and Engineering, 2011,
8(1): 130 —147.
Zhao X Y, Huang B,
multiple spreaders by coloring complex networks [ J ].
Europhysics Letters, 2014, 108(6) ; 68005.

Zhang J X, Chen D B, Dong Q, et al. Identifying a set of
influential spreaders in complex networks [ J .
Reports, 2016, 6(1) ; 27823.

Chen W, Wang Y J, Yang S Y, et al.
maximization in social networks[ C]//Proceedings of the 15th
ACM SIGKDD International Conference on
Discovery and Data Mining, 2009 199 —-208.
Li L Y, Zhou T, Zhang Q M, The H-index of a
network node and its relation to degree and coreness|[ J].
Nature Communications, 2016, 7; 10168.

Morone F, Makse H A.
networks through optimal percolation [ J ].
524(7563) . 65 - 68.
Newman M. Networks:
University Press, 2010.
Hethcote H W. The mathematics of infectious diseases|[ J].
Siam Review, 2000, 42(4) : 599 - 653.

Yang R, Wang B H, Ren J,

et al.

outbreak detection in networks [ C

optimizing

to discover influential nodes in social networks [ J].

Tang M, et al. Identifying effective
Scientific
Efficient influence
Knowledge
et al.
Influence maximization in complex
Nature, 2015,
UK. Oxford

an introduction [ M ].

et al. Epidemic spreading on

heterogeneous networks with identical infectivity[ J]. Physics
Letters A, 2007, 364(3/4): 189 —193.
Leskovec J, Lang K J, Dasgupta A, et al. Community

natural cluster sizes and the
absence of large well-defined clusters [ J ].
Mathematics, 2009, 6(1): 29 —123.

Yang J,

structure in large networks:
Internet
Leskovec J. Defining and evaluating network
communities based on ground-truth [ J ]. Knowledge and
, 2015, 42(1) . 181 -213.

Ripeanu M, Foster I T. Mapping the Gnutella network:

Information Systems

macroscopic  properties  of  large-scale  peer-to-peer
systems| C ]//Proceedings of International Workshop on Peer-
to-Peer Systems, 2002 85 —93.

Richardson M, Agrawal R, Domingos P M, Trust
management for the semantic web [ C ]//Proceedings of

International Semantic Web Conference, 2003 351 —368.

Leskovec J, McAuley J. Learning to discover social circles in

et al.

ego networks [ C ]//Proceedings of Neural Information
Processing Systems, 2012 539 —547.

Holme P, Saramiki J. Temporal networks [ J ].
Reports, 2011, 519(3) . 97 - 125.
Li A, Cornelius S P, Liu Y Y,
advantages of temporal networks [ J .

358(6366) : 1042 —1046.

Physics

The fundamental
Science, 2017,

et al.



