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Many human behaviors and characteristics result from
interactions between biological elements (biological
networks). Cells engage in intricate communication
networks, exchanging signals that control gene
expression patterns. Dysregulation can lead to
pathophysiological conditions (e.g., cancer). The brain
has 86 billion neurons that form a complex network.
Disruptions in these brain networks are associated with
psychiatric disorders (e.g., ADHD). At a more
macroscopic level, social interactions influence
cognition and behavior.

We focus on understanding how human behavior and
traits emerge from these biological networks. Biological
networks, however, are stochastic. Moreover, they are
not numbers but objects composed of nodes and edges.
Thus, standard computational/statistical approaches
are of limited use. To overcome these problems, our
group extends classical statistical methods (e.g.,
t-test/ANOVA, Pearson correlation, PCA, and others) to
network data analysis. While conventional graph
theory and network science focus on matching,
coloring, motifs, and centrality measures, our research
leads to a novel paradigm: developing and applying
formal statistical methods on networks.
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