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COURSE DESCRIPTION

This course deals with the following topics in advanced econometrics.
Nonparametric and Semiparametric Regression Models (2 weeks)
Mixture Models and Semiparametric Discrete Choice models (3 weeks)
Testing Identifying assumptions in causal inference models (2 weeks)
Empirical Analysis of Auction Models (3 weeks)

Bayesian Analysis and Markov Chain Monte Carlo (2 weeks)
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MEETI

NGS

We will have one meeting per week.

1. Regular class time and location: Fridays, Jan 6, 13, 20, 27, Feb 3, 10, 17, March 10,
24, and 31 from 2-4pm in WW Room 121.
2. Rescheduled class time and location: Thursdays, March 2 and 16 from 1-3pm in GE
Room 106.
EVALUATION

The evaluation will be based on an original research paper that each student will submit by the end of
the course. The paper should be related to some of the topics covered in the course, and its main
contribution can be either empirical or methodological.

Topic 1

: Nonparametric and Semiparametric Regression Models

Instructor: Adonis Yatchew

QOutline
1.

Overview of nonparametric and semiparametric regression

2. Estimation of nonparametric, partial linear and index models
3. Treatment of endogenous variables
4. Testing procedures, constrained estimation and shape similarity
5. Models where data on derivatives are available
6. Applications and estimation in R
References:

Yatchew, A., 2003, Semiparametric Regression for the Applied Econometrician, Themes in
Modern Econometrics, Cambridge University Press

Newey W., 2013, “Nonparametric Instrumental Variable Estimation, American Economic
Review”, 103:3, 550-556.

Hall, Peter and A. Yatchew 2007: “Nonparametric Estimation When Data on Derivatives are
Available”, Annals of Statistics, 35:1, 300-323.

Hall, Peter, and Joel L. Horowitz. 2005. “Nonparametric Methods for Inference in the Presence
of Instrumental Variables.” Annals of Statistics 33 (6): 2904—29.

Topic 2: Mixture Models and Semiparametric Discrete Choice models
Instructor: Victor Aguirregabiria and Jiaying Gu

Outline
1.

Overview of Mixture models

A. Discrete versus continuous

B. Identification

C. Finite Mixture versus Continuous Mixture



Estimation methods

Characteristic function approach [plug-in estimator]

Maximum Likelihood approach [convex optimization, algorithm]
Moment based approach

Minimum Distance approach

E. Bayesian Approach

Inference

A. Testing for homogeneity

B. Testing for number of components

Applications

A. Multiple Testing/classification

B. Empirical Bayes and compound decision problems

C. Count Data models

Applications: Discrete choice models with nonparametric distribution of the unobservables
A. Methods for static models

B. Methods for dynamic discrete choice structural models
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Topic 3: Testing Identifying assumptions in causal inference models.
Instructor: Ismael Mourifié

Abstract: Estimating the causal effect of an endogenous variable on an outcome has always
been a difficult task for economists and statisticians. Most of the existing results depend
heavily on the so-called “identifying assumptions” such as the existence of (i) an instrumental
variable (ii) an exclusion variable (iii) a discontinuity (RD design) etc....Yet, those
assumptions have long been claimed to be fundamentally non-testable, their validity is mostly
established through economic intuition, creating a great deal of controversy among researchers.
The goal of this lecture is to visit recent works showing that contrary to the general claim,
many of the widely used identifying assumptions impose some restrictions on the data, and
then their validity can be tested using the data.

Outline

1. Linear IV model: On the testability of the IV Zero-Covariance assumption.
Heterogeneous treatment effect: Testing the LATE assumptions.
On the testability of various IV independence assumptions.
Testing the Fuzzy Regression discontinuity assumptions.
(Partial) Identification when identifying assumptions fail to hold.
Discussion on the challenges and problems.
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References:

e Andrews, D. W. K., and X. Shi (2013): “Inference Based on Conditional Moment Inequalities,”
Econometrica, 81, 609-666.
e Andrews, D. W. K., W. Kim, and X. Shi (2016): “Stata Commands for Testing Conditional



Moment Inequalities/Equalities,” forthcoming in Stata Journal.

e Chernozhukov, V., W. Kim, S. Lee, and A. M. Rosen (2015): “Implementing Intersection
Bounds in Stata,” Stata Journal, 15(1), 21-44.
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assumptions in Fuzzy Regression Discontinuity Design, Working Paper.

e Chenozhukov, V., S. Lee, and A. M. Rosen (2013): “Intersection Bounds: Estimation and
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o Mourifiéand Wan (2016): Testing Local Average Treatment effect assumptions, forthcoming
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e Nevo, A., and A. M. Rosen (2012): “Identification with Imperfect Instruments,” The Review of
The Review of Economics and Statistics, 94(3), 659--671.

Topic 4: Empirical Analysis of Auction Models
Instructors: Yuanyuan Wan and Yao Luo

Qutline
1. Introduction: auction types, solution concepts, parameter of interest, revenue equivalence, early
parametric approaches
2. Nonparametric identification and estimation of baseline models
A. PV (independent private value) paradigm with symmetric risk neutral bidders
i. First price auction
ii. Second price auction
B. Extensions
i. Risk averse bidders
ii. Asymmetric bidders
iii. Unobserved auction-level heterogeneity
iv. Auction with endogenous entry
v. Affiliated values
3. Further topics
A. Common value auctions
B. Testing in auction models
i. Testing common value against private value
ii. Testing Affiliation
iii. Testing exogenous participation
iv. Testing Monotone bidding strategy
v. Testing Collusion
vi. Testing entry model
C. Partial identification in auction models
D. Multi-unit and multi-object auctions
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Topic 5: Bayesian Analysis and Markov Chain Monte Carlo

Instructor: Martin Burda

QOutline
1.
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Fundamentals of Probability and Bayesian Analysis
Hierarchical Modeling

Nonparametric Infinite Mixture Models

Posterior Asymptotics and Bernstein von Mises Theorem
Model Diagnostics

Markov Chain Monte Carlo

Hamiltonian Monte Carlo

Sequential Monte Carlo and Particle Filtering
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SCHEDULE OF LECTURES

WEEK DATE TOPIC

Week 1: Fri. Jan. 6 Topic 1: Nonparametric & Semiparametric Regression

Week 2: Fri. Jan. 13 Topic 1: Nonparametric & Semiparametric Regression

Week 3: Fri. Jan. 20 Topic 2: Mixture and Semiparametric Discrete Choice models
Week 4: Fri. Jan. 27 Topic 2: Mixture and Semiparametric Discrete Choice models
Week 5: Fri. Feb. 3 Topic 2: Mixture and Semiparametric Discrete Choice models
Week 6: Fri. Feb. 10 Topic 3: Testing in Casual Inference Models

Week 7: Fri. Feb. 17  Topic 3: Testing in Casual Inference Models

Week 8: Fri. Feb. 24 Reading Week

Week 9: Thur. Mar. 2 Topic 4: Empirical Analysis of Auction Models

Week 10: Fri. Mar. 10  Topic 4: Empirical Analysis of Auction Models

Week 11: Thur. Mar. 16 Topic 4: Empirical Analysis of Auction Models

Week 12: Fri. Mar. 24 Topic 5: Bayesian Analysis and MCMC

Week 13: Fri. Mar. 31  Topic 5: Bayesian Analysis and MCMC




