
Author’s Accepted Manuscript

Scalable Influence Maximization under
Independent Cascade Model

Feng Lu, Weikang Zhang, Liwen Shao, Xunfei
Jiang, Peng Xu, Hai Jin

PII: S1084-8045(16)30258-2
DOI: http://dx.doi.org/10.1016/j.jnca.2016.10.020
Reference: YJNCA1747

To appear in: Journal of Network and Computer Applications

Received date: 1 July 2016
Revised date: 7 October 2016
Accepted date: 31 October 2016

Cite this article as: Feng Lu, Weikang Zhang, Liwen Shao, Xunfei Jiang, Peng
Xu and Hai Jin, Scalable Influence Maximization under Independent Cascade
M o d e l , Journal of Network and Computer Applications,
http://dx.doi.org/10.1016/j.jnca.2016.10.020

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/jnca

http://www.elsevier.com/locate/jnca
http://dx.doi.org/10.1016/j.jnca.2016.10.020
http://dx.doi.org/10.1016/j.jnca.2016.10.020


Scalable Influence Maximization under Independent

Cascade Model

Feng Lua, Weikang Zhanga, Liwen Shaoa, Xunfei Jiangb, Peng Xua, Hai Jina

aServices Computing Technology and System Lab, Cluster and Grid Computing Lab,
School of Computer Science and Technology, Huazhong University of Science and

Technology, Wuhan, China 430074
bDepartment of Computer Science, Earlham College, Richmond, IN, USA 47374

Abstract

Influence maximization is a fundamental problem that aims at finding a small
subset of seed nodes to maximize the spread of influence in social networks.
Influence maximization problem plays an important role in viral marketing,
which is widely adopted in social network advertising. However, finding an
optimal solution is NP hard. A more realistic approach is to find a bal-
anced point between the effectiveness and efficiency. A greedy algorithm and
its improvements (including Cost-Effective Lazy Forward (CELF) algorithm)
were developed to provide an approximation solution with errors bounded at
(1-1/e). But the method still suffers from high computational overhead. In
this paper, we analyse the bottleneck of the greedy algorithm, and propose
a more efficient method to replace the time-consuming part of the greedy
algorithm. Then, we design a CascadeDiscount algorithm to solve the influ-
ence maximization problem. The experimental results on real-world datasets
demonstrate that: 1) our CascadeDiscount algorithm maintains a close in-
fluence spread to CELF, and performs better than two heuristics methods,
DegreeDiscountIC and TwoStage; 2) our CascadeDiscount method runs two
orders of magnitude faster than CELF over real-world datasets.
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