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Profit Maximization for Viral Marketing in Online Social Networks: Algorithms and Analysis

Abstract:
Information can be disseminated widely and rapidly through Online Social Networks (OSNs) with “word-of-mouth” effects. Viral marketing is such a typical application in which new products or commercial activities are advertised by some seed users in OSNs to other users in a cascading manner. The selection of initial seed users yields a tradeoff between the expense and reward of viral marketing. In this paper, we define a general profit metric that naturally combines the benefit of influence spread with the cost of seed selection in viral marketing. We carry out a comprehensive study on finding a set of seed nodes to maximize the profit of viral marketing. We show that the profit metric is significantly different from the influence metric in that it is no longer monotone. This characteristic differentiates the profit maximization problem from the traditional influence maximization problem. We develop new seed selection algorithms for profit maximization with strong approximation guarantees. We also derive several upper bounds to benchmark the practical performance of an algorithm on any specific problem instance. Experimental evaluations with real OSN datasets demonstrate the effectiveness of our algorithms and techniques.
Existing System:
A large amount of recent work has been focusing on influence maximization in viral marketing, which targets at selecting a set of initial seed nodes in the OSN to spread the influence as widely as possible. The seminal work formulated the influence maximization problem with two basic diffusion models, namely the Independent Cascade (IC) and Linear Threshold (LT) models. Although finding the optimal seed set is NP-hard, a simple greedy algorithm has a approximation guarantee due to the sub modularity and monotone properties of the influence spread under these models. Many follow-up studies have concentrated on efficient implementation of the algorithm for large-scale OSNs.


Proposed System:
We define a general problem of profit maximization for viral marketing in OSNs. We show that the profit metric is submodular but not always monotone.
We construct a greedy hill-climbing algorithm and show that such an intuitive   greedy algorithm does not have any bounded approximation factor for profit maximization.
We present double greedy algorithms to optimize the profit. To expand the applicability of their approximation guarantees, we develop an iterative pruning technique to provide good warm-starts and relax the condition for the guarantees to hold.
To further improve the approximation guarantees and deal with cases where the required condition is not fulfilled, we derive several upper bounds on the optimal solution to the profit maximization problem. These bounds can be used to characterize the quality of the solutions constructed on any specific problem instance. 
We conduct extensive experiments with several real OSN datasets. The results demonstrate the effectiveness of our profit maximization algorithms.
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