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Abstract: A challenging problem in the brain imaging research is a principled incorpo-
ration of information from different imaging modalities in regression models. Frequently,
data from each modality is analyzed separately using, for instance, dimensionality reduc-
tion techniques, which result in a loss of information. We propose a novel regularization
method, griPEER (generalized ridgified Partially Empirical Eigenvectors for Regression) to
estimate the association between the brain structure features and a scalar outcome wi-
thin the generalized linear regression framework. griPEER provides a principled approach
to use external information from the structural brain connectivity to improve the regres-
sion coefficient estimation. Our proposal incorporates a penalty term, derived from the
structural connectivity Laplacian matrix, in the penalized generalized linear regression. We
address both theoretical and computational issues and show that our method is robust to
the incomplete structural brain connectivity information. griPEER is evaluated via extensive
simulation studies and it is applied in classification of the HIV+ and HIV- individuals.
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