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Xiao Li, Xiang Cheng, Sen Su∗, Chenna Sun
State Key Laboratory of Networking and Switching Technology,

Beijing University of Posts and Telecommunications, Beijing, China

Abstract

In this paper, we study the location aware influence maximization problem, which finds a seed set to maximize
the influence spread on targeted users for a given query. In particular, we consider users who have geograph-
ical preferences on queries as targeted users. One challenge of the problem is how to find the targeted users
and compute their preferences efficiently for given queries. To address this challenge, based on the R-tree,
we devise a PR-tree index structure, in which each tree node stores the location and information of users’
geographical preferences. By traversing the PR-tree from the root in depth-first order, we can efficiently find
the targeted users. Another challenge of the problem is to devise an algorithm for efficient seeds selection. To
solve this challenge, we adopt the maximum influence arborescence (MIA) model to approximate the influ-
ence spread, and propose an efficient community-based seeds selection (CSS) algorithm. The proposed CSS
algorithm finds seeds efficiently by constructing the PR-tree based indexes offline which precompute users’
community based influences, and preferentially computing the marginal influences of those who would be
selected as seeds with high probability online. In particular, we propose a community detection algorithm
which first computes the social influence based similarities by the MIA model and then adopts the spectral
clustering algorithm to find optimal communities of the social network. Experimental results on real-world
datasets collected from DoubanEvent demonstrate our proposed algorithm has superiority as compared to
several state-of-the-art algorithms in terms of efficiency, while keeping large influence spread.
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1. Introduction

In recent years, social networks have become preva-
lent platforms for product promotion (e.g. viral mar-
keting). Previous studies have proven that the vi-
ral marketing strategy is more effective than TV or
newspaper advertising. With the development of new
technology, artificial intelligence (AI) is now playing
key role in social media marketing. Aiming to find
a certain number of users (called seeds) to maximize
the expected number of influenced users (called in-
fluence spread) through the word-of-mouth effect, in-
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fluence maximization is the key problem behind viral
marketing in social networks [1], which has been ex-
tensively studied recently [2, 3, 4, 5]. With the prolif-
eration of geo-social networks (such as Foursquare1,
and Facebook 2), location-based products promotion
is becoming more necessary in real applications. For
instances, a new opened restaurant in Chelsea, New
York, wants to be promoted in a social network plat-
form with viral marketing. The promoting strategy
of this restaurant is to provide free meals for a lim-
it k users, who can maximize the influence spread
over the targeted users through the powerful word-of
mouth effect to attract them dining here. Obvious-

1www.foursquare.com
2www.facebook.com/about/location
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