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SUPPLEMENT 4: BETWEENNESS CENTRALITY

Betweenness centrality measures the number of shortest paths between different nodes in a graph that pass through a given
node v. It is important because it offers information on individual ROIs, namely, how strongly connected they are to other
ROIs. Formally,

BC(r) =
∑

p,q∈ROI

spq(r)

spq
(1)

where spq is the number of shortest path between ROIs p and q and spq(r) is the number of shortest paths from p to q passing
through an ROI r. In the case of weighted graphs spq is typically 1, although having two paths with exactly the same weight
is possible.
Betweenness centrality: In fig. 1(a) and fig. 1(b) we color map spatial distribution of betweenness centrality on the right and
left cerebral hemisphere (warmer colors have higher centrality). The centrality of the medial ROIs can be seen in fig. 1(c) and
fig. 1(d). The ROI with highest betweenness centrality is the calcarine (right and left), the left fusiform and the right precuneus.
This is in line with [1], [2], [3] where high centrality is reported for the precuneus, the posterior cingulate cortex, portions of
the medial orbitofrontal cortex, the inferior and superior parietal cortex and the portions of frontal cortex.

(a) Betweenness centrality on right cerebral hemi-
sphere -lateral view

(b) Betweenness centrality on left cerebral hemisphere
-lateral view

(c) Betweenness centrality on right cerebral hemi-
sphere -medial view

(d) Betweenness centrality on left cerebral hemisphere
-medial view

Fig. 1. Color map of betweenness centrality

Betweenness centrality does not change much with matrix modification. This is because statistically unreliable entries wpq are
those that are small, resulting in high distance dpq which do not occur along the shortest paths. See fig. 2.
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Fig. 2. Betweenness centrality


