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Identifying Influential spreaders for 
increasing the efficiency of social 
interventions.

Existing simulation-based evidence 
might bias the results to specific 
network topologies.

To benchmark the spreading efficiency 
of existent centralized and 
decentralized seeding strategies within  
different topologies.

We also propose new decentralized
seeding strategies: community hubs, 
ambassadors, and random hubs.

Social networks in different contexts

Seed nodes strategies

Identifying a seed nodes strategy is more efficient than randomly 

selecting the seed nodes. 

Networks with low density and high clustering coefficient:

Decentralized strategies: Ambassadors and Community Hubs.

K-core is the most inefficient of all the strategies

Networks with higher density and lower clustering coefficient

Centralized strategy: Page-Rank

K-core and Betweenness strategies also perform efficiently as

the initial percentage of seed nodes increases.

The decentralized strategies, ambassadors and community

hubs, are the least efficient.

Introduction:

Centralized strategies for identifying seed nodes

Figure 1: Real social networks collected from different studies for ranking the spreading strategies.

Figure 2: Centralized and decentralized strategies for identifying seed nodes in a directed social network. Nodes color
represents the community detection using the modularity maximization algorithm. The highlighted nodes, and their

corresponding edges, represent the seed nodes selected using each strategy. Node size represents the ranking within

the seed nodes selected with each strategy

Figure 3: Results of the simulation of spreading process over 5 real small 
networks varying the initial percentage of seed nodes and the probability of 
contagion. Each panel represents the results for a real network and the order of 
the panels starts from the network with the lowest density of 0.004 and the 
highest clustering coefficient of 0.69 until the highest density of 0.15 and lowest 
clustering of 0.47. In every panel, each strategy was ranked from zero to nine 
according to the number of strategies to which it outperform in efficiency. The 
strategies were ordered from top to bottom according to the rankings, starting 
from the winning strategy.
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Table 1: Principal measures of the real networks and the Largest networks (COND-MAT, YOUTUBE, Notre Dame and Web-BerkStan). The order of the columns is: Number of nodes,
number of edges, density, average degree, average clustering coefficient, number of communities, modularity value, diameter and radius.

For analyzing the effect of 

topology structure in the 

efficiency of each strategy we 

randomized the real social 

networks using the Random 

Network Generator. 

We conserved the degree 

distribution of each network and 

we varied the average clustering 

coefficient within a range from 

0.01 to 1. 

c) Highest degree centrality (Hubs)a) Highest betweenness centrality b) Highest closeness centrality

d) Highest Page-Rank e) Nodes in the k-core

f) Nodes of a detected community with the 

highest external degree (Ambassadors)
g) Nodes of a detected community with the 

highest internal degree (Community Hubs)

g) Nodes with the highest voting score 

calculated as the sum of the voting ability of 

its neighbors (Vote-Rank)

g) The most connected neighbors of a 

randomly chosen node (Random Hubs)

Decentralized strategies for identifying seed nodes

Seed nodes ranking within the real social networks

Seed nodes ranking within the randomized networks

a) Modularity b) Betweenness c) Clustering d) Assortativity e) Density

In most of the cases the Betweenness strategy is the leading strategy except for 

an average betweenness centrality higher than 0.04 and a network density

higher than 0.15.

Community hubs is the best strategy when the density of the network is higher 

than 0.15, where Page Rank and Vote Rank are also more efficient

Chose the seed nodes at random remains the worst strategy in most of the 

cases except when the average betweenness centrality is higher than 0.04. 


