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Finding the K most influential users in the 
social network with a simulation of an 
influence diffusion model.

SOCIAL NETWORK INFLUENCE
MAXIMIZATION PROBLEM

Disease analysis: Finding the epicenter to
eradicate the disease

Viral marketing: Maximizing the number
of impacts achieved during an advertising
campaign.

Commonly used for :

Social Network Influence
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Influence Evaluation



Evaluation function, returns the number
of influenced nodes.

MONTE CARLO ALGORITHM

Random values: Random values are
generated in step 9 for each influenced
element. If value is higher or equal to p
the element will be influenced.

Repetitions: The Monte Carlo algorithm
is a probabilistic algorithm. N iterations
are performed and the average result is
kept.

Key steps of the algorithm :

Influence Evaluation



STATE OF THE ART PROBLEMS

Multiple Monte Carlo evaluations.

Slowness.

KEY POINTS OF THE WORK

Reduction of Monte Carlo evaluations with greedy algorithms.

Surrogate local search limiting searches.

Comparison with different algorithms of the state of the art.

Objectives of the work



Greedy Randomize Adaptative 
Search Procedure



It generates an initial solution and is
generally guided by a greedy selected
function.

CONSTRUCTIVE PHASE

Closeness coefficient: Measures the
average distance to all other nodes.

Clustering coefficient: The measure of
the degree to which nodes in a graph
tend to cluster.

Greedy heuristic algorithm: Based on the
first and second degree of neighbors of a
user.

Heuristic functions used:

Constructive Phase



Improves the solution generated by the
construction phase in order to reach a
local optima.

LOCAL SEARCH PHASE

Exchanges with N number of neighbors
to explore (MNV): Selection of the exact
number of neighbors where the
exchange is performed.

Exchanges with N percentage of nodes
to explore (PCV): Exploration of a given
percentage of neighbors.

Local search used:

Local Search Phase



Results and Conclusions



Instances

Nodes Edges Diameter

p2p-Gnutella31 62586 147892 11

ca-AstroPh 18772 198110 14

ca-CondMat 23133 93497 14

cit-HepPh 34546 421578 12

email-Enron 36692 183831 11

email-EuAll 265214 420045 14

We have used 6 different networks from SNAP
https://snap.stanford.edu/data/

https://snap.stanford.edu/data/ego-Facebook.html


Heuristic selection experimentation

OF Time(s) Dev(%) Best

ALG - HEUR 490,80 14,69 0,00 10/10

ALG - CLUS 356,10 81,14 34,33 0/10

ALG – CLOSS* 459,57 5,68 43,88 0/10

* The algorithm did not finish due to memory limits.

OF: the average objective function value

Time (s): the average computing time required by the algorithm in seconds

Dev(%): the average deviation with respect to the best value found in the experiment

Best: the number of times that the algorithm matches the best solution
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Depth in algorithm to reduce 
overall time.

TIME OPTIMIZATION

Improve performance both in 
quality and time.

NEW ALGORITHMS

Compare the performance of 
the algorithm against more 
algorithms from SoA.

STATE OF THE ART

Use more instances to compare our 
algorithm with state of the art.

MORE INSTANCES

Future Work
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