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This course deals with advanced esƟmaƟon techniques in modern econometrics. In the first 
part we review some elements of classical and Bayesian staƟsƟcal theory, concentraƟng on 
special problems relevant to the study of econometrics: post-selecƟon inference, mulƟple 
tesƟng, and uniform asymptoƟcs. Then we study extremum esƟmaƟon problems (especially,
GMM) with special aƩenƟon to asymptoƟc theory and the weak instruments problem. The 
second part covers non- and semi-parametric topics including the bootstrap, density 
esƟmaƟon, and non- and semi-parametric regression. The fundamental aim in this part is to 
understand the curse of dimensionality and the bias-variance trade-off in flexible model 
classes. The third part covers the concept of econometric idenƟficaƟon, and a framework to 
write down causal esƟmands (treatment effects). We also discuss a number of techniques 
for esƟmaƟon of treatment effects.  A deep knowledge of the techniques conveyed in this 
course is extremely useful since these techniques form the basis of specific applicaƟons of 
econometrics to macroeconomics, industrial organizaƟon, development economics, as well 
as financial economics. At the end of the course we will be able to criƟcally evaluate the 
methods used in contemporary applied econometric research projects.

Requirements: ParƟcipaƟon in the course “Econometric Methods” or a course with similar 
learning outcomes.

Moodle: hƩps://moodle.hu-berlin.de/course/view.php?id=111391
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Course Outline

0. Review of Linear Regression and OLS

0.1. StochasƟc Regressors and the CondiƟonal ExpectaƟon FuncƟon
0.2. Best Linear ProjecƟons
0.3. Instrumental Variables, 2SLS

1. StaƟsƟcal Theory and AsymptoƟcs

1.1. Decision Theory
1.2. Hypothesis TesƟng and Set EsƟmaƟon

1.2.1. OpƟmality Criteria, Neyman-Pearson Theory
1.2.2. P-values and Confidence Intervals
1.2.3. TesƟng MulƟple Hypothesis, Post-SelecƟon Inference

1.3. Classical AsymptoƟc Theory (Revision)
1.3.1. Convergence Concepts
1.3.2. StochasƟc Processes
1.3.3. Useful LLNs and CLTs

1.4. Uniform AsymptoƟcs and Empirical Processes
1.4.1. Uniform LLN
1.4.2. FuncƟonal CLT
1.4.3. Concepts in Empirical Processes
1.4.4. Basic Tail and ConcentraƟon Bounds

2. Extremum EsƟmaƟon (GMM)

2.1. Moment EsƟmaƟon
2.1.1. MoƟvaƟon
2.1.2. Moment FuncƟons
2.1.3. The Method of Moments EsƟmator
2.1.4. Special Cases
2.1.5. The Principle of GMM

2.2. AsymptoƟc ProperƟes 
2.2.1. Extremum EsƟmators
2.2.2. Consistency of Extremum EsƟmators
2.2.3. AsymptoƟc Normality of Extremum EsƟmators

2.3. GMM EsƟmaƟon
2.3.1. OpƟmal Choice of the WeighƟng Matrix
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2.3.2. OpƟmal CondiƟonal Moment EsƟmaƟon
2.3.3. Hypothesis TesƟng
2.3.4. ApplicaƟons

2.4. Weak Instruments

3. The Bootstrap

3.1. The Bootstrap
3.1.1. MoƟvaƟon, the Bootstrap as an Algorithm
3.1.2. Bootstrap Consistency
3.1.3. VariaƟons on the Bootstrap

3.2. Bootstrap for Time Series

4. Non- and Semi-parametrics

4.1. Density EsƟmaƟon
4.1.1. Histogram
4.1.2. Kernel Density EsƟmator
4.1.3. Kernel and Bandwidth Choice
4.1.4. Boundary Effects and Curse of Dimensionality

4.2. Regression EsƟmaƟon
4.2.1. Kernel-Based CondiƟonal Mean EsƟmaƟon
4.2.2. Other Methods: Splines, Series EsƟmators

 
4.3. Semi-Parametric EsƟmaƟon

4.3.1. ParƟally Linear Model
4.3.2. Single Index Model

5. IdenƟficaƟon
5.1. Meanings of IdenƟficaƟon in Econometrics

5.1.1. Point IdenƟficaƟon
5.1.2. Set IdenƟficaƟon
5.1.3. Examples 

5.2. Structural vs Causal Modelling
5.2.1. The PotenƟal Outcomes Framework
5.2.2. Structural Models
5.2.3. Structural vs Causal Modelling?

5.3. Causal EsƟmands (Treatment Effects) 
5.3.1. A Compendium of Causal EsƟmands
5.3.2. Overview: IV, Diff-in-Diff, RDD, Matching
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Literature
The following readings will help you contextualize the material, with addiƟonal explanaƟons, etc. The
course draws on these sources but deviates from them, most notably in notaƟon. It is helpful if you 
familiarize yourself with these background readings before the corresponding lecture. However, only 
those readings marked with (**) are required. That is, I expect you to have read these in advance to 
facilitate discussion.

Background Readings

 Chapter 0: Angrist, J., Pischke, J.S. (2009):  Mostly Harmless Econometrics, Princeton 
University Press, SecƟon 3.1. / Florens, J., Marimoutou, V., Peguin-Feissolle, A. (2007): 
Econometric Modeling and Inference, Cambridge University Press, Chapter 7.

 Chapter 1: TBD.
 Chapter 2: 

◦ General reference: Hayashi, F. (2000): Econometrics, Princeton University Press, 
Chapters 3 and 7.

◦ Topic 2.4: (**) Andrews, I., Stock, J.H., Sun, L. (2019): Weak Instruments in Instrumental 
Variables Regression: Theory and PracƟce, Annual Review of Economics 11(1), 727–753. 
hƩps://doi.org/  10.1146/annurev-economics-080218-025643   

 Chapter 3: (**) Horowitz, J. (2019): Bootstrap Methods in Econometrics, Annual Review of 
Economics 11(1), 193–224.  hƩps://doi.org/10.1146/annurev-economics-080218-025651

 Chapter 4: Härdle, W.K., Müller, M., Sperlich, S., and Werwatz, A.  (2004): Nonparametric 
and Semiparametric Models, Springer, Chapters 3, 4, 6.

 Chapter 5: (**) Lewbel, A. (2019): The IdenƟficaƟon Zoo: Meanings of IdenƟficaƟon in 
Econometrics, Journal of Economic Literature 57(4), 835–903, SecƟons 3, 5, 8 
hƩps://doi.org/10.1257/jel.20181361

AddiƟonal Readings

We will discuss various journal arƟcles (applicaƟons and for further context) during the course. I will 
give you precise references beforehand.

A collecƟon of books on econometrics can be found here: hƩps://www.econometricsbooks.com/

You may find the following resources especially helpful:
1. Bruce Hansen’s lecture notes on econometrics: 

hƩps://www.ssc.wisc.edu/~bhansen/econometrics/
2. Wooldridge, J.M. (2010): Econometric Analysis of Cross SecƟon and Panel Data, 2nd ed, 

Princeton University Press.
3. Van der Vaart, A. (2006): AsymptoƟc StaƟsƟcs, Cambridge University Press.

If you are thinking about doing research in econometrics please reach out and I’ll be happy to discuss
further reading recommendaƟons.


