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1. Course details

Semester: 2 

Credit rating: 1 ECTS 

Teaching units 15 TU 

Pre-requisite(s): 

Lecturer(s): Dr.Holcblat 

Administrator: Roswitha Glorieux 

Tutor(s): 

Seminar times and 
rooms: 

May-June 

Tutorial times and 
rooms: 

Communications It is important that students should regularly read their University e-
mails, as important information will normally be communicated this 
way. 

Mode of 
assessment: 

Written exam (3H) 

Examination 
Periods: 

Course WebPage: Moodle.uni.lu 

Dr Lin Gao



2. Aims and objectives

Aims 

This is an advanced econometric course for PhD students, who are interested in research in structural 
inference or econometric theory. Although most applications and examples will be taken from asset pricing, 
the course should be of broad interest as the methods are very general. Indeed, structural inference has 
been used in lot of areas such as empirical industrial organization (e.g, Berry, Levinsohn and Pakes, 1995), 
marketing (e.g., Sudhir, 2001, nominated INFORMS Long Term Impact Award) and macroeconomics (e.g., 
Gali and Gertler, 1999). Moreover, the econometric theory used in structural inference encompasses most 
of the nonstructural econometric methods.  In this course, we say that an inference is structural when the 
economic model of interest implies the assumptions required by the inference method. 

Learning Objectives 

i) introduce students to the econometric theory needed for structural inference, 

ii) make students able to start a research project that relies on structural inference 

iii) make students able to read and assess critically research papers that rely on structural

inference  and understand the main potential advantages and drawbacks of structural approach

to inference versus a nonstructural (e.g., reduced-form,  descriptive, quasi-experimental a la

Angrist and Pischke) approach iv) make the students able to apply and implement the methods

presented in class.

3. Plan of semester

May 30/31 June 1/4/6/8/11/13/15/18 from 10.00 till 12.30h at LSF Bloc F 2.13 



 
4. Course details (by topics) 
 

 

Course outline  

1) A warm up: Why and when can econometrics work?* 

 Econometrics vs Probability  

 LLN and CLT 

 Incorporating time dependence 

 Other asymptotic results: Slutsky theorems and Delta method**  

 

2) A general framework: theory of extremum estimators 
 Consistency theorem 

 Asymptotic normality 

 

3) A bird’s eye view on some particular cases of the theory of extremum estimators 

 GMM 

 OLS, IV, standard linear panel models 

 MLE 

 Standard linear time series models (e.g., AR and VAR models) 
 

 

4) Some variations and extensions**  
 Identification, Weak identification and weak instruments 

 Generalized Empirical Likelihood estimators (GEL) 

 

5) Elements of Hilbert space theory and the projection theorem** 

 Inner product spaces and Hilbert spaces 

 Projection theorem 

 Applications: conditional expectation, OLS, fundamental theorem of asset pricing 

 

6) Hypothesis testing 

 Parameter restriction tests vs specification tests  

 The trinity: LM, LR, and Wald 

 

7) Simulation-based estimation and inference methods 

 Calibration 

 Indirect inference and simulated method of moments 

 

8) Elements of Bayesian econometrics**  

 Basics of Bayesian inference 

 Large sample properties: Bernstein-von Mises theorem 

 MCMC methods 

 

* indicates a topic that is more regarded as a review of prerequisites than as an introduction of new material 
** indicates topics that are less likely to be covered. 
 

 R or Matlab or any other software with similar capabilities to implement the methods presented 

in class. Piece of codes will be made available in order to help the students.  
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During the course there will be hand-outs and other material on additional topics relevant for the course and 
the examination. In particular, from time to time, students will be asked to read and discuss important papers 
that illustrate the theory and methods presented in class.  
 

 
 
 
6. Further information about assessment 
 

Examination(s) 
 

1 

Weighting: 
 

  

Date: 
 

Exam 
June 

 

Length: 
 

3 hours  

Structure: Essay 

Exercise set 
 
 
Pass/Fail 

 

 


