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A Multi-objective Algorithm for Identifying Influential Nodes in
Social Networks
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Abstract: With the expansion of social networks, relationship between people has taken a new form. One of the important issues in
social networks is social influence. Research on social influences and how information is disseminated in social networks, indicates
that accepting or rejecting a new pattern by a person depends on the acceptance or rejection of the friends of that person. That is,
because the people usually trust their friends more than other sources of advertising. As a result, many companies are focused on this
type of advertisement which is called viral marketing. Given a large number of users in a social network, selecting the most influential
users as target users, through which a company can reach the highest expansion in the network with the lowest cost, is of great
importance. In this paper, a new method for identifying the influential nodes in social networks is proposed which is called MOSI
(Multi-Objective algorithm based on Structured Information). The proposed method has two goals: "maximize profit" and "minimize
similarity among selected users". The evaluation of the proposed method on real datasets indicates that our method has a greater
expansion power in comparison with other similar methods.

Keywords: Social networks, influential nodes, multi-objective optimization, Pareto front, genetic algorithm, SIR model.
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Input G: graph G (V,E)
S: similarity matrix
N: size of population
MaxIt: maximum number of generations
pMutation: percentage of mutation
pCrossover: percentage of crossover
q: probability of activation
k: number of genes in each chromosome
Output P: seed set
I: Begin algorithm
2: Generate a random population of N chromosomes (P;)
3 Calculate value of objectives for each chromosome in
the population using (6) and (8)
4: Rank population by using nondominated sorting
algorithm
5: Determine crowding distance between points on each
front using (10)
6: Sort population according to rank and crowding distance
7: For t =1:MaxIt
8: Apply crossover and mutation to create a new
populationQ,
9: R, =P, UQ,
10: Py =0,i=1
11 F=RankR, by using nondominated sorting algorithm
into several front F
12: While ((|P4| + |Fi]) < N)
13: Determine crowding distance between points
on each front (F;) using (10)
14: Py1 =Py UF
15: i=i+1
16: End while
17: SortF; in descending order using crowding distance
18: Choose the first (N — |P.,,|) elements ofF;
19: (Peyy = Pryy UF; [1:N — Py []).
20: t=t+1;
21: End for
22: Return best solution in P as final seed set
23:

End algorithm
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