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Description

Machine learning techniques are successfully used in important application areas, which include
manufacturing, operations management, finance and healthcare as well as the more well-known areas
such as social networks, recommendation systems, speech recognition and image processing. On the
other hand, optimization methods are vital components of machine learning algorithms. This course
provides an introduction to machine learning, and introduces the basics of continuous optimization.
It covers several examples of supervised learning, various optimization formulations that arise in
training those learning models, and some of the basic optimization concepts and algorithms relevant

to the structural properties of the resulting optimization problems.

Tentative Schedule

W.1. What is machine learning? Case studies.
W.2. From machine learning to optimization. Linear regression and the least squares problem.
W.3. Smooth unconstrained optimization: Basics.
W.4. Maximum likelihood estimation. Generalized linear models.
W.5. Stochastic optimization methods. Variance reduction.
W.6. In class experimentation with selected algorithms. Some popular machine learning libraries.
W.7. Overfitting and regularization. Optimality without smoothness.
W.8. Midterm
W.9. Basics of convex constrained optimization.
W.10. Classification with support vector machines.
W.11. Paper discussion.
W.12. Matrix completion. Nonconvexity and decompositions in optimization.
W.13. The perceptron algorithm. Introduction to deep learning.

W.14. Overview. What is more?



Prerequisites

Knowledge of probability, statistics, and linear algebra (at the undergraduate level). Working knowl-

edge of a programming language.

Grading

Assignments (5%)
Project (30%)
Midterm (30%)
Final (35%)
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