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ROB313 Introduction to learning from data

Syllabus and course information, Spring 2021

Objectives

This course provides an introduction machine learning, which is key to the design of intelligent systems
and gaining actionable insights from datasets that arise in computational science and engineering. The
course will cover the theoretical foundations of this topic as well as computational aspects of algorithms
for unsupervised and supervised learning.

The major learning objectives are to gain insights into the process of learning from data, to develop an
understanding of the fundamental ideas underpinning a variety of learning algorithms, to gain experience
in applying learning algorithms to data, and to gain an understanding of how to evaluate the performance
of learning algorithms.

Teaching team

Trefor Evans (Instructor) ......... ..., trefor.evans@mail.utoronto.ca
Aaron Klein (Teaching assistant) ..............c.coooiiiiiiiiin... aaron.klein@mail.utoronto.ca
Aravind Shaj (Teaching assistant) ...............coiiiiiiiiiiain.. aravind.shaj@mail.utoronto.ca

Schedule & Delivery

Tuesday, 15:00 — 18:00 EST
Thursday, 15:00 — 17:00 EST

All course meetings will take place on zoom at the following link:
https://utoronto.zoom.us/j/87687679136

Meeting ID: 876 8767 9136

Passcode: rob313

Information on zoom licenses for students can be found here. Although not required, you are strongly
recommended to turn on your video during lectures.

If you require additional academic accommodations, please contact UofT Accessibility Services as soon as
possible, https://studentlife.utoronto.ca/as

Pre-requisites
e Multivariable calculus, Linear algebra, Statistics

e Python will be used for programming assignments


https://utoronto.zoom.us/j/87687679136
https://act.utoronto.ca/zoom-information/
https://studentlife.utoronto.ca/as
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Grading
o Grades will be based on 4 — 5 assignments (50%), a midterm exam (15%) and a final exam (35%)
e Important dates

— Approximately 2 weeks to work on each assignment
— Midterm exam: February 25

— Final exam: to be announced
o Late policy: 10% of assignment grade per day

e Collaboration Policy: see CollaborationPolicy.pdf on the course webpage.

Reference materials
o Course webpage: https://q.utoronto.ca
e Recommended readings will be provided for each topic. Please take notes in class and ask questions!

e Recommended texts

Christopher Bishop, Pattern Recognition and Machine Learning, Springer, 2006. Available
online.

— Trevor Hastie, Robert Tibshirani and Jerome Friedman, The Elements of Statistical Learning,
Springer, 2008. Available online.

David MacKay, Information Theory, Inference, and Learning Algorithms, Cambridge University
Press, 2003. Available online.

— Kevin P. Murphy, Machine learning: a probabilistic perspective, MIT Press, 2012.
e There are also lots of freely available, high-quality resources on this topic that will be posted on the
course webpage throughout the semester.
Topics

e Fundamentals and Frequentist methods

Nearest neighbour methods for regression and classification

Linear regression and generalized linear models

— Statistical perspectives on learning

Numerical optimization algorithms

Neural networks for regression and classification
e Probabilistic modelling and Bayesian methods

— Introduction to Bayesian inference
— Approximate Bayesian inference

— Gaussian process regression
e Unsupervised learning: clustering, dimensionality reduction and density estimation

e Practical aspects of learning from data


https://q.utoronto.ca
https://www.microsoft.com/en-us/research/uploads/prod/2006/01/Bishop-Pattern-Recognition-and-Machine-Learning-2006.pdf
https://www.microsoft.com/en-us/research/uploads/prod/2006/01/Bishop-Pattern-Recognition-and-Machine-Learning-2006.pdf
https://web.stanford.edu/~hastie/Papers/ESLII.pdf
http://www.inference.org.uk/itprnn/book.html
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Notice of video recording and sharing (Download permissible; re-use prohibited)

This course, including your participation, will be recorded on video and will be available to students in the
course for viewing remotely and after each session.

Course videos and materials belong to your instructor, the University, and/or other source depending on
the specific facts of each situation, and are protected by copyright. In this course, you are permitted to
download session videos and materials for your own academic use, but you should not copy, share, or use
them for any other purpose without the explicit permission of the instructor.

For questions about recording and use of videos in which you appear please contact your instructor.

Information and Security Risks

If you are a citizen of another country, and/or accessing your courses at the University of Toronto from a
jurisdiction outside of Canada, please note that you may be subject to the laws of the country in which you
are residing, or any country of which you have citizenship. The University of Toronto has a long-established
commitment to freedom of expression, with this right enabled by an environment valuing respect, diversity,
and inclusion. In your classes, you may be assigned readings, or discuss topics that are against the law
in other jurisdictions. I encourage you to become familiar with any local laws that may apply to you and
any potential impact on you if course content and information could be considered illegal, controversial, or
politically sensitive. If you have any concerns about these issues, please contact your instructor directly to
discuss with them.



