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COURSE DESCRIPTION

Course objectives

The objective of the course is to introduce students to the basic concepts and
methods of machine learning with applications in bioinformatics and medicine.

Course enrolment
requirements and
entry competences
required for the
course

Course enrolment requirements: None.
Entry competence required for the course: The basics of programming and
statistics.

Learning outcomes
expected at the
level of the course
(4 to 10 learning
outcomes)

Upon completion of the course, students will be able to:

¢ Define basic machine learning concepts.

e Explain the theoretical assumptions, advantages and disadvantages of basic
machine learning algorithms.

e Assess the suitability of a machine learning algorithm for a given task.

e Recognize the possibilities of using machine learning in bioinformatics and
medicine.

Course content
broken down in
detail by weekly
class schedule

1. Introduction to machine learning. Machine learning theory.

2. Model evaluation. Structure of machine learning methods.

3. Support vector machine algorithm. K-nearest neighbors algorithm. Example:
Breast cancer detection.

4. Linear regression. Logistic regression. Example: Genome-wide association
study: Identification of the genetic variants associated with thyroid hormone
levels.

5. Ensemble methods. Random Forest algorithm. Example: Classification of
diabetic retinopathy.

6. Feature selection and dimensionality reduction. Principal component analysis.

(syllabus) Example: Dietary patterns.
7. Deep learning. Example: Gene expression analysis.
8. Neural Networks. Multilayer perceptron. Convolutional neural networks.
Recurrent neural networks. Recursive neural networks. Example: Heart disease
prediction, Autism screening.
9. Opportunities and obstacles for machine learning in bioinformatics and
medicine.
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Required literature
(available in the
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media)
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Quality assurance
methods that
ensure the
acquisition of exit
competences

Student evaluation through an anonymous survey and exam success.

Other (as the
proposer wishes to
add)




