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Abstract

Optimization plays a crucial role in machine learning methods. The very early and simple
methods in statistical learning minimize the error (loss function) in model prediction such as in
regression problems. Since machine learning algorithms make predictions from an observed data,
most of the machine learning methods minimize loss function with some additional side
constraints depending on the algorithm itself.

In this lecture series, | will first introduce basic concepts of machine learning algorithms
and the basics of optimization theory. The second lecture will continue with the interplay of
optimization and machine learning at a more advanced level where recent optimization models
arise in deep learning and kernel learning will be introduced. The third lecture will dive into the
applications of methods given in the second lecture by real-world problems such as in healthcare,
neuroscience, marketing, and finance. Furthermore, | will point out some applied projects where
| completed already and some ongoing studies too.
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