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Overview: This is a course for advanced undergraduate (Bachelor) students. It deals with

important empirical questions in finance. Issues covered are the empirical properties of

high-frequency financial market data, the predictability of returns, announcement effects

and event studies, estimation of the Capital Asset Pricing Model (CAPM), the modeling

of time-varying volatility (ARCH and GARCH models) and the concept of Value-at-Risk.

All topics are taught in an applied way that involves the implementation of the discussed

methods in R. At the end of the course, students are able to discuss properties (“stylized

facts”) of high-frequency financial market data and can apply modern approaches to

return and volatility modeling to financial time series. They know how to implement and

evaluate econometric models for financial data using R. They will also be able to replicate

and validate findings from state-of-the-art empirical finance research.

Grading: Grading is based on a writtem exam (90 minutes) at the end of the course. Stu-

dents are allowed to bring a non-programmable calculator and a one-page handwritten

cheat sheet (front/back).

Course language: The course language is English.

Prerequisites: You should have successfully attended the course “Empirische Wirt-

schaftsforschung”. The courses “Investition und Finanzierung” and “Corporate Finance”

are considered complementary to this course.

alexander.glas@fau.de


Course requirements: Course participants are strongly advised to. . .

• Attend. You can only fully benefit from this course if you attend the lectures and

tutorials regularly because the course content is highly cumulative, meaning that

later topics rely heavily on the material covered in previous weeks.

• Prepare. Ideally, read the suggested literature before class and be prepared to

discuss them and to ask any open questions that you may have.

• Follow the website. The course material will be provided through the course

website on StudOn. Important announcements will also be made using this platform.

• Code. Your learning gains will be much higher if you work regularly on the R

exercises, which ask to implement the material that is covered in the lectures.

R Software: R is a free software environment. You can download R using any of the

links on the following website: https://cran.r-project.org/mirrors.html.

It is recommended that you use RStudio as an editor to organize your codes. You can

download a free copy of RStudio Desktop here (use the download button on the far left

side).

We will use the first exercise session to explain how to install R/RStudio and to make

sure that it works on everyone’s laptop. The first exercise sessions are designed such that

they cover the basics of programming in R.

There are also many excellent online courses for learning R, which you may want to consult

if you do not have any prior experience with R. The following courses are recommended:

• A free course on Coursera offered by John Hopkins University;

• The book “R Programming for Data Science” by one of the Coursera authors;

• Many tutorials on various aspects of R offered via the swirl project;

• The course “Topics in R Statistical Language” offered by PennState University.

The most important thing to enhance your programming skills and to master the imple-

mentation of econometric methods is to try coding a lot.

Course outline

1. Introduction

1.1 Lecture overview

1.2 Examples of financial market time series

1.3 Returns and their distributions

1.4 Statistical concepts

https://cran.r-project.org/mirrors.html
https://www.rstudio.com/products/rstudio/download/
https://www.coursera.org/learn/r-programming/home/welcome
https://swirlstats.com/
https://newonlinecourses.science.psu.edu/stat484/node/1/


2. Return predictability

2.1 Market efficiency

2.2 Tests for market efficiency

2.3 Present-Value models and predictability

3. Announcement effects and event studies

3.1 Repetition linear regression model

3.2 Measurement of announcement effects

3.3 Event studies

4. Capital Asset Pricing Model

4.1 Risk-averse investors

4.2 Portfolio theory

4.3 Capital Market Line

4.4 Security Market Line

4.5 Empirical tests

5. Volatility models

5.1 Conditional heteroskedasticity

5.2 Tests for ARCH effects

5.3 (G)ARCH models

5.4 Evaluation of volatility predictions I

5.5 Realized Volatility

5.6 Evaluation of volatility predictions II

5.7 Application: Portfolio selection

6. Value-at-Risk

6.1 Definition of Value-at-Risk

6.2 Historical Simulation and RiskMetrics

6.3 GARCH

6.4 Backtesting



Literature

The main textbooks for this course are highlighted in red below.

[1] Bodie, Z., A. Kane, M. Alex and A. J. Marcus (2009). Investments. McGraw-Hill.

[2] Campbell, J. Y., A. W. Lo and A. C. MacKinlay (1997). The Econometrics of Fi-

nancial Markets. Princeton University Press.

[3] Christoffersen, P. F. (2012). Elements of Financial Risk Management. Academic

Press.

[4] Copeland, T. E., J. F. Weston and K. Shastri (2005). Financial Theory and Corporate

Policy. Pearson International Edition.

[5] Diebold, F. X. (2007). Elements of Forecasting. Thomson South-Western.

[6] Enders, W. (2010). Applied Econometric Time Series. Wiley.

[7] Gourieroux, C. and J. Jasiak (2001). Financial Econometrics. Princeton University

Press.

[8] Hamilton, J. D. (1994). Time Series Analysis. Princeton University Press.
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