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Statistical theory of unsupervised learning with a focus on clustering methods
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In this research, | studied unsupervised classification and binary classification
from only positive and unlabeled functional data (PU classification for functional data). Some important
properties of the functional data clustering method proposed bg Chiou and Li (2007) were derived, and a
simple classification algorithm for functional PU learning problem was developed. Moreover, | proved that
the distance vector clustering works well under several important high-dimension low-sample size
settings. In addition, the simple voxelwise statistical inference for the underlying hemodynamic response
function based on the difference-based estimator was developed. Under mild regularity conditions, it was
shown that the proposed test statistics based on the difference-based HRF estimator follow chi-squared
distributions under null hypotheses for several important hypotheses.
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