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Graphs have been extensively used to model high-dimensional systems with complex
dependence structures such as the brain. For several random graph models, the spectral radius (the
largest eigenvalue of the adjacency matrix) has been proven to be a function of the model
parameters and, therefore, associated with the network's topological and dynamical properties.
Based on this idea, we propose in [1] a novel method that identifies Granger causality between time
series of graphs by fitting a vector autoregressive (VAR) model on the corresponding time series of
spectral radii. Here, we discuss an application to the Autism Brain Imaging Data Exchange I
(ABIDE I) dataset that aims to investigate the Granger causality between the functional brain
networks of the two hemispheres in subjects diagnosed with Autism Spectrum Disorder (ASD). The
analysis is based on demographic factors (age, sex, and site) and resting-state fMRI signals of 90
anatomical regions of interest (45 per hemisphere) from 737 subjects (429 controls and 308
diagnosed with ASD). Our findings suggest that the Granger causality from the right to the left
hemisphere has a different intensity in subjects with ASD, compared to typical development
subjects. In particular, we observe that the difference depends on sex and age. Further, the pars
opercularis and superior parietal gyrus are the brain regions with the greatest influence on the
interaction effect between age and ASD diagnosis. We believe these results provide critical and
relevant insights on brain connectivity disruptions in ASD patients and their relation to
neurodevelopment and sex.
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