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Abstract

In the last decade a new mode of hypothesis testing has become popular for predictive
analyses with neuroimaging data. The basic idea is to treat some estimate of prediction error,
typically derived from cross-validation (CV), as a test statistic, which is referred to a
permutation distribution. Tests of this type have recently sparked controversy in the
neuroimaging literature. This talk will discuss the conceptual basis and properties of these CVbased permutation tests, and some proposals for improving them. A case study will be
presented in which wavelet-domain functional regression was applied to fMRI-derived images
from the ADHD-200 Global Competition data set. In that competition, teams were challenged to
develop algorithms for image-based automated diagnosis attention deficit / hyperactivity
disorder; but the best predictive performance was attained by a team that did not use the
image data at all. CV-based permutation tests are shown to provide insight into this surprising
outcome.
This is joint work with Lan Huo, Todd Ogden, Yihong Zhao and Clare Kelly.
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