
1 Suppl. File S2: centralities robustness, de-

pendence and competition value

Given a network G = (N,E) a centrality measure C and a node n ∈ N , we
define the centrality robustness of node n as follow:

RobC(n,G) =
1

maxi∈N|n
{|IntC(i, n,G)|}

Notice that we consider absolute value of interference. To consider only the
positive interference we define positive robustness value as:

PosRobC(n,G) =
1

maxi∈N|n
{IntC(i, n,G)}

where
IntC(i, n,G) ≥ 0

To consider only the negative interference we define negative robustness as

NegRobC(n,G) =
1

maxi∈N|n
{|IntC(i, n,G)|}

where
IntC(i, n,G) ≤ 0

In some cases it is more intuitive to use the reciprocal of negative and positive
robustness. We define the reciprocal of positive robustness as the dependence

value:
DepC(n,G) = max

i∈N|n

{IntC(i, n,G)}

where
IntC(i, n,G) ≥ 0

We define the competition value as the reciprocal of negative robustness:

CompC(n,G) = max
i∈N|n

{|IntC(i, n,G)|}

where
IntC(i, n,G) ≤ 0

relative robustness, relative dependence and relative competition are de-
fined as the fraction of the variation of the centrality value with respect to
the starting centrality value. Given the centrality C and a node n the relative
centrality value in the network G is defined as:

relC(n,G) =
C(n,G)∑

i∈N
IntC(i, G)
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The relative robustness is

relRobC(n,G) =
relC(n,G)

maxi∈N|n
{|IntC(i, n,G)|}

Similarly for dependence value:

relDepC(n,G) =
DepC(n,G)

relC(n,G)

and competition value:

relCompC(n,G) =
CompC(n,G)

relC(n,G)

Total robustness dependence and competition value can be used in order to
characterize the entire network. Total robustness of a node n with respect to
the centrality C in the network G is:

TotRobC(n,G) =
1∑

i∈N|n
IntC(i, n,G)

Similarly are defined the total dependence value:

TotDepC(n,G) =
∑

i∈N|n

IntC(i, n,G)

where
IntC(i, n,G) ≥ 0

and the total competition value:

TotCompC(n,G) =
∑

i∈N|n

|IntC(i, n,G)|

where
IntC(i, n,G) ≤ 0
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