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Classification  

Contents of the dissertation A plethora of applications involve data generation in high-dimensional (HD) settings 
due to technological advancement and the nature of the task. Accordingly, the 
massive amount of HD datasets demands advanced supervised learning 
approaches for their explanatory and predictive modeling that helps in extracting 
meaningful and decisive information. Statistical learning from HD data is still a 
challenging problem despite the continuous improvement of computational 
resources and learning techniques. The performance of supervised learning 
approaches, such as regression or classification, often degrades when there exists 
an insufficient number of observations (samples) compared to data dimensionality 
(variables). This dissertation proposes new sparsity- and compressibility-driven 
techniques for regression and classification, which offer improved explanatory and 
predictive powers. The developed methods are successfully applied (i) for the 
detection and estimation of directions-of-arrival using compressed beamforming 
technique, and (ii) for the data-dependent feature (gene) selection in the gene 
expression-based classification problems. It should be emphasized that the 
developed methods are widely applicable also in other applications areas where 
sparse linear regression and compressive classification methods have found to be 
useful. 
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