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Abstract:

Nowadays, online social networks have an inseparable connection with the daily life of many people in the world. The
applications of social networks are increasing in businesses for advertising, marketing, and recommender systems, as well
as in resource and energy consumption management systems. One of the most important problems in the information
diffusion process of social networks is the influence maximization. In recent years, some research has been conducted to
improve the prediction quality of information diffusion models in this problem. In a review of existing models, the
influence probabilities among users are estimated unrealistically. In this research, a new method has been proposed to
determine the influence probabilities among social network users. This method is a combination of two main approaches
in the calculation of influence probabilities, including the use of an action log table and the uniform method with a
predetermined value. The performance of the proposed method was evaluated and compared with competitive methods
on different real-world social network data sets. The results of the experiments show that the proposed method can
increase the efficiency of the predictions in solving the influence maximization problems.

Keywords: Social networks, influence maximization, information diffusion modeling, influence Probabilities
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Algorithm 1: The proposed method to estimate the influence probabilities

Input: G (V, E) (a social network directed graph G where V represents a set of users and E represents a set of edges among them); L (users'
action log); Network Type (TSN, SSN); 6, , 6, and 6, (the acceptable minimum thresholds for the influence probabilities); a* , @~ and
(the predetermined minimum values for the influence probabilities)

Output: G (V, E, P) (the graph G where the influence probabilities P among all users are determined)

1. Begin

2. Generate a time sequence table TST from users' action log L

3. If Network Type = "TSN" then

4. For each edge (w, u) inE

5. Calculate action patterns A,, and A,, ,, for each user pair that is in TST
6. Calculate the influence probability P, ,, by using Eq. (3)

7. Ifp,, < 6,then

8. Pyo=a

9. End if

10. End for

11. Else

12. For each edge (w, u) inE

13. Calculate action patterns 4,,, 4,,,, and Aj,,, for each user pair that is in TST
14. If there exists trust relationship between the users w and u then
15. Calculate the positive influence probability p; ,, by using Eq. (4)
16. Ifp,, < 65 then

17. Puwy=a’

18. End if

19. else

20. Calculate the negative influence probability py, ., by using Eq. (5)
21. Ifpy,, < 6, then

2. py=a

23. End if

24. End if

25. End for

26. End if

27. Return G (V,E, P)

28. End
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