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Prediction with Machine Learning

Learning goals and competences

• Knowledge of the theory of machine learning techniques
(LGIEEP-3, LGMMF-3)

• Ability to use statistical software packages, e.g. R
(LGIEEP-3, LGIEEP-4, LGMMF-3, LGMMF-4)

• Ability to analyse real-world problems using economic data
(LGIEEP-3, LGIEEP-4, LGMMF-3, LGMMF-4)

• Knowledge of limitations of data and methods
(LGIEEP-1, LGIEEP-3, LGIEEP-4, LGMMF-1, LGMMF-3, LGMMF-4)

• Awareness and understanding of data ethics and good governance
(LGIEEP-1, LGIEEP-2, LGMMF-1, LGMMF-2)

Module description

This course is aimed at postgraduate students in the �nal year of their studies. The
objective is to introduce participants to applied machine learning using economic
data. This course will enable students to write an empirical masters disserta-
tion. As a prerequisite, a sound understanding of basic regression techniques and
statistical theory is necessary.

The course covers both the theory of machine learning techniques and the prac-
tical application with the software package R. Starting with a review of regression
and classi�cation problems, resampling methods are introduced next, followed by
model selection and shrinking methods. Then, tree-based methods are dealt with,
and we will �nally move to unsupervised learning. If time allows, we will also cover
correcting selectivity bias and interpretable machine learning.

Literature

As references, the eighth printing (2017) of An Introduction to Statistical Learning

by Gareth James, Daniela Witten, Trevor Hastie & Robert Tibshirani, and the
twelfth printing (2017) of The Elements of Statistical Learning by Trevor Hastie,
Robert Tibshirani & Jerome Friedman are chosen. Both textbooks have been
published by Springer but are also available on the web.

References on data ethics and good governance are the AI Now Report 2018

by the AI Now Institute, and Cathy O'Neil's 2016/7 bestseller Weapons of Math

Destruction published by Broadway Books � and newspapers(!).

http://faculty.marshall.usc.edu/gareth-james/ISL/
https://web.stanford.edu/~hastie/ElemStatLearn/
https://ainowinstitute.org/AI_Now_2018_Report.pdf
https://www.penguinrandomhouse.com/books/241363/weapons-of-math-destruction-by-cathy-oneil/
https://www.penguinrandomhouse.com/books/241363/weapons-of-math-destruction-by-cathy-oneil/
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Further references on more advanced methods are Maciej Ber¦sewicz, Risto
Lehtonen, Fernando Reis, Loredana Di Consiglio & Martin Karlberg (2018), An
Overview of Methods for Treating Selectivity in Big Data Sources , and Christoph
Molnar (2019), Interpretable Machine Learning .

Syllabus

0. Motivation
1. Introduction

(a) Ethics and governance
(b) Prediction and inference

2. Regression and classi�cation problems

(a) Linear regression
(b) Logistic regression

3. Resampling methods

(a) Cross-validation
(b) Bootstrap

4. Model selection and shrinkage methods

(a) Subset selection methods
(b) Ridge regression and lasso

5. Tree-based methods

(a) Bagging and random forests
(b) Boosting

6. Unsupervised learning

(a) Principal components analysis
(b) Clustering methods

7. Further developments

(a) Correcting selectivity bias
(b) Interpretable machine learning

https://ec.europa.eu/eurostat/documents/3888793/9053568/KS-TC-18-004-EN-N.pdf
https://ec.europa.eu/eurostat/documents/3888793/9053568/KS-TC-18-004-EN-N.pdf
https://christophm.github.io/interpretable-ml-book/

