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Statistical learning studies methods for modelling relationships and uncovering structure in data,
with the twin aims of understanding complex phenomena and making accurate predictions.
It combines ideas from classical statistics and modern machine learning to develop practical
methods for analysing data, including techniques for regression, classification, and related tasks.

This course consists of 12 lectures and 12 practical classes. We will study some of the most
successful and widely used statistical learning methodologies in modern applications, with an
emphasis on practical implementation and real-world problems. The practical classes will pro-
vide an introduction to the programming language R, exploratory data analysis, and the im-
plementation of the statistical methods discussed in the lectures.

We aim to cover a selection of the following topics:

• Generalised linear models for regression and classification

• Model selection and regularisation

• Mixed effects models

• Nearest neighbours classifiers

• Support vector machines

• Random forests

• Introduction to deep learning

Prerequisites

Elementary probability theory, maximum likelihood estimation, hypothesis tests and confidence
intervals, linear models. Previous experience with R is not essential and can be obtained during
the course (only a good working knowledge of R will be necessary, as provided, for instance, in
the lab sessions of the first reference below).
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Additional support

This course includes practical classes, in which statistical methods are introduced in a practical
context and students carry out analysis of data sets using R. In these classes, the students have
the opportunity to discuss statistical questions with the lecturers. Four example sheets will be
provided and there will be four associated example classes (the last one probably to be held in
Easter term). There will be a revision class in the Easter Term.

2


	Statistical Learning in Practice (L24)

