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ENGDATA202 Machine Learning
Classroom: E9
Class times: Tue 11:00-13:00, Fri 8:45-10:45
Instructor: Dr. Alexei Karas

Email: a.karas@ucr.nl
Tel: +31 118 655 547
Office: Eleanor 1.11

To make a Zoom appointment email me your availability and I will invite you using MS Outlook.

1 Track Information
Prerequisites : ENGDATA101 Introduction to Data Science OR by instructor’s permission. To get permis-

sion you need to show evidence of having sufficient exposure to programming and/or quantitative
methods.

This course is a prerequisite for: to be determined.

For further information about the track, please see the track document available on the UCR Intranet.

2 Course Description
The course provides an overview of the field of statistical learning. It presents some of the most important
modeling and prediction techniques, along with relevant applications. Topics include linear regression,
classification, resampling methods, shrinkage approaches, tree-based methods, support vector machines,
clustering, and more. Real-world examples are used to illustrate the methods presented.

3 Study Load
This course earns you 4 credits (7.5 EC). We meet twice a week for 2 hours. Preparation is 10 hours a week.

4 Course Materials
Textbook (JWHT): James, G., Witten, D., Hastie, T., and Tibshirani, R. (2017). An Introduction to Statistical

Learning. Springer, 8 edition. Link to text. Link to exercise solutions. Link to alternative solutions.

Recommended: Williams, J. M. (1990). Style: toward clarity and grace. University of Chicago Press. Link

Recommended: Torfs, P. and Brauer, C. (2017). A (very) short introduction to R. Technical report, Wa-
geningen University. Link

5 Course Organization and Requirements
The course follows the schedule on page 4. The schedule, for the most part, follows the textbook(s): each
session we cover (a part of) a new chapter. Before class you need to read the assigned chapter and to
complete scheduled activities on Moodle. The two regular Moodle activities include homework & feedback.
I make them available at least 5 days before the deadline. The deadline is always 4 a.m. before class.
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I use completed Moodle activities to identify issues and concepts you find hard. I then use class time to
review those concepts, practice applying them, and respond to your questions. Importantly, I don’t lecture
in a sense of presenting large chunks of textbook material. Coverage is determined by your reading, not by
in-class lecturing. I do, however, address/explain issues you have difficulty with. Make sure to communicate
those via Moodle. Watch this video (click) if you’d like to know more about my teaching approach.

Rules of engagement:

• We come on time. • We greet each other. • We speak English.

• By default, we switch off phones, laptops and other mobile devices before the class starts.

• We do not display or consume food during class or during the exams.

• You participate by asking/answering questions, solving problems and explaining concepts to peers.

This course is subject to UCR academic rules and procedures. Both students and instructors are required
to know and follow these rules and procedures. In particular, class attendance is mandatory. You should
inform the instructor before class if you can’t attend because of illness or some other urgent reason. A
student fails the course if he/she misses more than 6 classes.

6 Assessment
The final grade is composed of:

30% Exam 1 30% Exam 2 30% Paper 10% Homework

Exams Exams are open-book. The questions are similar to those covered in class and in homework
assignments. All questions involve working with R. Sample exam questions will be discussed in class.

Paper Guidelines are in appendix A on page 6. The final submission deadline is in section 7 on page 4. If
you miss this deadline, I deduct 5% from your final paper grade per day of delay. Submit all materials both
on Moodle and in hard copy to my pigeonhole in Eleanor.

Homework Homework assignments may include multiple choice & open questions. To get points for a
multiple choice question you need to submit the right answer; you have unlimited attempts to try. To get
points for an open question you need to submit a serious attempt at answering it. Explain the reasoning
behind your answer. If you got stuck, explain where and why. If you need to produce a graph don’t upload
it to Moodle; describe it instead.

Participation You participate by attending class and adhering to the rules of engagement above. Partic-
ipation is not graded but is taken into account in borderline cases. For example, an actively participating
student with a final 73.4% may get a B+.
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7 Course Schedule

Week Date Topic (chapters refer to our main textbook) Assessment and Assignment

1-1 1-Sep JWHT Ch.1 Introduction
1-2 4-Sep JWHT Ch.2 Statistical Learning Moodle HW: ch02a
2-1 8-Sep JWHT Ch.2 Statistical Learning Moodle HW: ch02b
2-2 11-Sep JWHT Ch.3 Linear Regression Moodle HW: ch03a
3-1 15-Sep JWHT Ch.3 Linear Regression Moodle HW: ch03b
3-2 18-Sep JWHT Ch.3 Linear Regression Moodle HW: ch03c
4-1 22-Sep JWHT Ch.4 Classification Moodle HW: ch04a
4-2 25-Sep No class
5-1 29-Sep JWHT Ch.4 Classification Moodle HW: ch04b
5-2 2-Oct JWHT Ch.4 Classification Moodle HW: ch04c
6-1 6-Oct JWHT Ch.5 Resampling Methods Moodle HW: ch05a
6-2 9-Oct JWHT Ch.5 Resampling Methods Moodle HW: ch05b
7-1 13-Oct JWHT Ch.5 Resampling Methods Moodle HW: ch05c
7-2 16-Oct JWHT Ch.2-5 Exam 1
8-1 27-Oct JWHT Ch.6 Linear Model Selection and Regularization Moodle HW: ch06a
8-2 30-Oct JWHT Ch.6 Linear Model Selection and Regularization Moodle HW: ch06b
9-1 3-Nov JWHT Ch.6 Linear Model Selection and Regularization Moodle HW: ch06c
9-2 6-Nov No class
10-1 10-Nov JWHT Ch.7 Moving Beyond Linearity Moodle HW: ch07a
10-2 13-Nov JWHT Ch.7 Moving Beyond Linearity Moodle HW: ch07b
11-1 17-Nov JWHT Ch.8 Tree-Based Methods Moodle HW: ch08a
11-2 20-Nov JWHT Ch.8 Tree-Based Methods Moodle HW: ch08b
12-1 24-Nov JWHT Ch.8 Tree-Based Methods Moodle HW: ch08c
12-2 27-Nov JWHT Ch.9 Support Vector Machines Moodle HW: ch09a
13-1 1-Dec JWHT Ch.9 Support Vector Machines Moodle HW: ch09b
13-2 4-Dec JWHT Ch.9 Support Vector Machines Moodle HW: ch09c
14-1 8-Dec JWHT Ch.10 Unsupervised Learning Moodle HW: ch10a
14-2 11-Dec JWHT Ch.10 Unsupervised Learning Moodle HW: ch10b
15-1 15-Dec Revision Submit final paper by 23:55
15-2 18-Dec JWHT Ch.2-10 Exam 2
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8 Student Learning Outcomes (SLOs)
A student is able to:

1. identify a practical or scientific prediction problem that can be solved using machine learning methods;

2. select ML methods appropriate for a prediction problem at hand;

3. using R apply ML methods on data;

4. evaluate model’s performance;

5. write up the results in the form of a research paper.

To reach the learning outcomes the whole semester we read the textbook, do exercises, and work on a
research project.
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Appendices
A Paper Guidelines
Throughout the course you work on a research project of your choice. In this project you use a variety
of machine learning tools we cover in the course to build a model that predicts some outcome of interest.
You write up the results of this project in a form of a paper (max 2000 words).

In your project you can use existing data or collect new data. You can work on a prediction problem
that has been addressed by others or on a new problem. An example of an existing dataset that has been
extensively studied by others is the Titanic dataset. The first published paper using the Titanic dataset
applied logistic regression. Much follow up research, e.g. here and here, applied a variety of alternative
techniques to improve the model’s prediction accuracy. Please use those papers for inspiration on how to
find a good prediction problem, organize your work, and write it up. Include your R code as an appendix to
the paper.

Grading Rubric You get a C if you show evidence that you reach all learning outcomes. You get a B if, in
addition, you use diverse and technically sophisticated machine learning tools. You get an A if, in addition:

• your project convincingly adds value in addressing an important practical or scientific prediction
problem, and

• you follow the principles of clear, cohesive and coherent writing.

On clear writing, I recommend Chapters 1-6 of Williams (1990) (with a useful summary of those chapters
on p. 109).

6

https://www.kaggle.com/c/titanic
https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.25.1.209
https://www.researchgate.net/profile/Yogesh_Kakde2/publication/325228831_Predicting_Survival_on_Titanic_by_Applying_Exploratory_Data_Analytics_and_Machine_Learning_Techniques/links/5c068f63a6fdcc315f9c0bb9/Predicting-Survival-on-Titanic-by-Applying-Exploratory-Data-Analytics-and-Machine-Learning-Techniques.pdf
https://www.researchgate.net/profile/Neytullah_Acun/publication/324909545_A_Comparative_Study_on_Machine_Learning_Techniques_Using_Titanic_Dataset/links/5b199ad40f7e9b68b428acf4/A-Comparative-Study-on-Machine-Learning-Techniques-Using-Titanic-Dataset.pdf
https://sites.duke.edu/niou/files/2014/07/WilliamsJosephM1990StyleTowardClarityandGrace.pdf

	Track Information
	Course Description
	Study Load
	Course Materials
	Course Organization and Requirements
	Assessment
	Course Schedule
	Student Learning Outcomes (SLOs)
	Paper Guidelines

