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Course Description

This module provides a broad introduction to the theory and empirical analysis of econometric
models to financial applications. Statistics/Econometrics is concerned with the systematic study of
empirical financial problems using observed data. The aim of the course is to develop the relevant
econometric tools for analyzing empirical problems in finance such as optimal portfolio
construction, performance evaluation, and risk management among several others. It presents and
introduces the multifactor model, the basic theory of stationary processes, the Autoregressive
Moving Average (ARMA) models and develops analytically the Box-Jenkins methodology for the
empirical analysis of financial time series models. The course introduces the class of conditional
heteroscedastic models (ARCH/GARCH/EGARCH) and presents estimation and forecasting
techniques for practical implementation. It introduces the multivariate factor models, as well as the
multivariate heteroscedasticity models for the analysis of time-varying volatilities and
covariances/correlations. It describes analytically several empirical financial problems such as
portfolio construction, performance evaluation and risk management. Illustrative examples
applying econometric models and techniques to actual financial and economic data are also
presented using the R package. The empirical analysis consists of (i) unit root testing to exchange
rate series and financial series, e.g. stocks and indices, (ii) modeling and forecasting financial return
series, (iii) performance evaluation of fund investments, e.g. mutual and hedge fund investment
returns, (iv) optimal portfolio construction, and (v) estimating and forecasting risk measures.

Prerequisites

The students should have a basic statistical background. Specifically, basic knowledge in the fields
of probabilities and distributions will be necessary for this course.

Target Learning Outcomes

The aim of this module is to provide students with advanced statistical and econometric skills

required to analyze empirical financial problems. On completion of this module, students will be

able to:

e Implement statistical and econometric models and techniques for the analysis of financial time series

e use advanced econometric estimation techniques and tools to analyze models used in financial
applications

e model the expected returns of financial assets



model the variances and covariances/correlations of financial returns
interpret the concepts of return and risk in financial markets
forecast financial returns

assess the performance of portfolio managers

understand modern portfolio theory

solve mean-variance optimization problems

estimate the risk of financial assets
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Teaching and Learning Activities

One three-hour lecture per week, study of the model theory, empirical applications in R package,
programming exercises as homework (some to be submitted) and assignments.



Assessment and Grading Methods

The final grade is the weighted average of the final examination grade (weight 80%) and the grade of
two homework assignments that will be submitted (weight 20%). Please note that one needs to pass
the final exam, i.e. the final examination grade is at least 5/10 (independently of the grades in the
homework assignments) in order not to fail the course.



