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Abstract. In this communication a recent method to classify the users of an
SNS into Competitivity groups is recalled. This method is based on the PageRank
algorithm. Competitivity groups are sets of nodes that compete among each other
to gain PageRank via the personalization vector. Specific features of the SNSs
(such as number of friends or activity of the users) can be considered as Social

Competences. By means of these Social Competences a node can modify its
ranking inside a Competitivity group.
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1. Introduction

Social Network Sites are here to stay since human beings are social beings.
We need relationships, and accessing online relationships is our natural way
to connect in the era of Web 2.0. SNSs have humanized the Internet.

Computational Social Science [1], [2] has emerged from the new founda-
tions of the theory of Complex Networks [3], [4], [5].

In the area of Social Networks, links (ties) between people have been
studied extensively by the sociologists [6], but using small, local and static
samples. Now the definition of a link is under analysis: what is a link? what
are the links that matter?

In this paper we are interested in classify users of SNSs. Using some new
definitions [7] based on PageRank [8]. We propose to use the personalization
vector as a measure of the social skills of the users of an SNS.
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Figure 1: Network ScaleFree-4-2-10

2. Definitions

Given a directed graph, let N be the set of n nodes, and 0 < ǫ < 1. Let π be
the Perron vector of the Google matrix associated to the graph. We call basic
PR to the Perron vector obtained when using the usual personalization vector,
i.e., v = e/n, with e the vector of all ones. Some new definitions introduced
in [7] are the following.

Definition 1 Let vi = [vij ] ∈ R
n×1 : vii = 1− ǫ, vij = ǫ/(n− 1) if i 6= j. For

each i ∈ N , let PRi = π(vi) and we denote as (PRi)j the j-th entry of PRi.

Definition 2 A Competitivity group is a subset of N . Nodes i ∈ N and

j ∈ N belong to the same Competitivity group if
[ min
k∈N

(PRk)i, max
k∈N

(PRk)i] ∩ [ min
k∈N

(PRk)j , max
k∈N

(PRk)j ] 6= ∅.

Definition 3 The Leadership group is a subset of N . Node j ∈ N be-

longs to the Leadership group if, for some i ∈ N it holds that (PRi)j ≥
(PRi)k for all k 6= j. i.e. for some personalization vector vi node j has the

greatest PageRank.

3. Modelling Social Competences

To fix ideas, let us consider the network shown in Figure 1. We assume that
this network1 represents a small SNS.

1Available at http://www.infovis-wiki.net/index.php/Social Network Generation
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basic
PR 12 13 6 4 7 8 11 10 5 14 3 9 1 2

ranking
from (1) 4 12 6 13 8 7 11 10 1 2 9 3 5 14
ǫ = 0.3

ranking
from (2) 6 12 13 7 11 4 8 10 2 5 14 1 9 3
ǫ = 0.8

Table 1: Node ranking, in descending order, for the network of Figure 1 ob-
tained when computing the indicated PageRank, using ηi from (1) and (2).

Our idea consists in defining a personalization vector that is a linear com-
bination of some prescribed social skills or social competences. In this model,
a social competence is any feature of the user related to social skills that can
enhance its PageRank as a node of an SNS.

Let ηi ∈ [1,∞[ a quantity that measures the social competence of node
i. The final goal of the present model is to give an explicit expression of the
personalization vector in the form v = [η1, η2, . . . , ηn], such that

ηi = f(social skills of node i)

where f is a linear function, which must be specified. In the computations we
use the normalized version v/||v||1.

In this network, taking ǫ = 0.3 a computation shows that we have one
Competitivity group, and one Leadership group. This means that by using
the personalization vector we can enhance the PageRank of a user such that
any user may be the leader. We can say we have a very democratic network:
any node can win!

For this network, when ǫ = 0.3 if we take

ηi = 6.3, if i = 4, and ηi = 1, else (1)

we obtain that node 4 is the winner; i.e. it has the biggest PageRank. See
Table 1.

When ǫ = 0.8 the network shows four Competitivity groups and the Lead-
ership group is {6, 12, 13}. Let us image that node 6 has very high social skills
and we want to enhance its ranking. We can use

ηi = 3.1, if i = 6, and ηi = 1, else (2)

and then we obtain that node 6 is the winner, see Table 1.
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