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:

1
maxieN‘n {|ITLtC(’L, n, G)|}

Robc(n,G) =

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

1
maXiEN‘n, {IntC(Zv n, G)}

PosRobe(n, G) =

where
Intc(i,n,G) >0

To consider only the negative interference we define negative robustness as

1

N =
egRobc(n, Q) maXieN‘n{untC(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 {Intc(i,n,G)}

|n
where
Intc(i,n,G) >0

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

Compc (n, G) = max {|Intc(i,n, G)[}
1€ In

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:

C(n,G)
Yien Inte(i, G)

relC(n,G) =



The relative robustness is

relC(n,G)
maXieN‘n{Untc(i, n,G)|}

relRobc(n, G) =

Similarly for dependence value:

Depc(n, G)
D =
relDepo(n, G) relC(n,G)
and competition value:
Compc(n, Q)
l — Zompoin, 1)
relCompc(n, Q) elC (1. 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:

1
ZieN‘n Intc(i,n, G)

TotRobc(n, G) =

Similarly are defined the total dependence value:

TotDepc(n,G) = Z Intc(i,n,G)

iE€N|,

where
Intc(i,n,G) >0

and the total competition value:

TotCompc(n,G) = Z [Intc(i,n, G)]

€N,

where
Intc(i,n,G) <0



