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Functional connectivity in resting-state fMRI: Is linear

correlation sufficient?
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4. Discussion

The presented study reveals that the bivariate
dependence structure of the fMRI BOLD regional
time series is captured very well by linear correla-
tion. Indeed, average mutual information was only
several percent higher than the mutual information
in surrogate data that contained only the linear part
of the dependence. This gives explicit and quan-
tifiable argument for the intuitive choice of linear
correlation as a measure of functional connectivity
for fMRI time series.

Nevertheless, we have shown that there is a sta-
tistically significant contribution of non-Gaussian
dependencies in the data, although the effect is
so subtle that testing across many pairs or even
across many sessions was needed to acquire suffi-
cient power for such tests. The detection of non-
Gaussian coupling is not surprising in the light of
the fact that the dynamics of brain activity as well
as the hemodynamic response of the vasculature
contain many nonlinearities.
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