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During resting state, ongoing interactions among brain regions give rise to
complex activity patterns across space and time. Novel magnetic resonance
imaging (MRI) techniques reveal not only these functional brain dynamics,
but also the underlying structural organization over which the dynamics take
place. This allows us to investigate the relationship between brain structure
and dynamics, a question of central neuroscientific interest.

We approach this relationship from the point of view of complex systems
science, which has proposed fundamental connections between complexity,
prediction, and scaling. Complexity relates to the amount of shared informa-
tion (i.e. predictability) between different spatial or temporal components
of a system, and how this information changes as regions are considered on
different spatial scales. In a neural context, predictability reflects the integra-
tion of information across distributed neural regions, and permits to assess
whether structure constrains the way information is integrated.

For this, we characterize the information shared between each region and its
neighborhoods, at multiple resolutions and defined over three different struc-
tural networks, representing 1) the number of fibers, 2) average fiber length
and 3) Euclidean distance between regions. We also contrast this to random
(lower bound reference) and optimal (upper bound reference) connectivity
patterns. Our approach allows us to obtain a global map of resting state
information scaling at the cortical surface. Furthermore, graph-theoretical
measures of network nodes (such as centrality descriptors) are compared with
their predictability descriptors. This theoretical treatment is applied to two
different MRI datasets collected at different institutions in order to evaluate
the reproducibility of the results.



