
McMaster University

Department of Economics

ECON 766 Computational methods Fall 2020

Instructor: Gajendran Raveendranathan

Room 422, +1 905-525 9140/24129

raveeg1@mcmaster.ca

https://sites.google.com/site/gajendranraveendranathan/

Office hours: Thu 2:00-3:00 pm or by appointment

Class times: Wed 2:00 - 3:30 pm

Lecture: Virtual class room (synchronous)

Background and Course Description

Most models used in economics today do not have analytical solutions. Hence, computational methods and

algorithms to solve economic models are important tools. This course has three goals. Provide an introduction to

computational methods for solving economic models with representative (or heterogeneous) consumers (or firms);

learn how to map model to data by assigning parameter values; compare the economic behavior implied by the model

with data, and run counter factual exercises for policy and welfare. Major sub-topics: Dynamic programming and

Value Function Interation, Function Interpolation, Numerical Integration, Discretization of Continuous Processes,

Optimization, Simulation, Calibration

Textbooks and other reading materials

The course does not follow a specific textbook, hence there is no book to purchase. The required readings will be

a mix of lecture notes prepared by the instructors, journal articles, research papers, and chapters from books. You

will find links to these items on Avenue to Learn.

Course web site and communication

In this course we will be using Avenue to Learn. Students should be aware that, when they access the electronic

components of this course, private information such as first and last names, user names for the McMaster e-mail

accounts, and program affiliation may become apparent to all other students in the same course. The available infor-

mation is dependent on the technology used. Continuation in this course will be deemed consent to this disclosure.

If you have any questions or concerns about such disclosure please discuss this with the course instructor.
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Assessment and Grading Scheme

We will solve the Aiyagari model and Hopenhayn model. As we work on methods to solve these models, there will

be 7 assignments (1 - 7). Towards the end of the semester, we will discuss how these models have been extended for

research in various directions (8 - 9).

1. Discretization of earnings/productivity processes (20 points)

• Tauchen, Tauchen and Hussey, Rouwenhorst

• Reference: Finite state Markov-chain approximations to highly persistent processes by Kopecky and Suen

(2010)

2. Consumer problem (Aiyagari model), Firm’s problem (Hopenhayn model) (15 points)

• Value function iteration

• Parallel processing

• Bisection

3. Simulation and general equilibrium (Aiyagari model, Hopenhayn model) (15 points)

4. Backward indudction for transitions (Aiyagari model, Hopenhayn model) (15 points)

5. Simulation and general equilibrium for transitions (Aiyagari model, Hopenhayn model) (15 points)

6. Calibration (10 points)

7. Welfare analysis (Aiyagari model, Hopenhayn model) (10 points)

8. Extensions of Aiyagari model

• Earnings/income/wealth inequality: The evolution of wealth inequality over half a century: The role of

taxes, transfers and technology by Kaymak and Poschke (2016)

• Consumer credit (credit cards, student loans): Accounting for the rise in consumer bankruptcies by

Livshits, MacGee, and Tertilt (2010)

• Estimating earnings processes from micro data: What Do Data on Millions of U.S. Workers Say About

Life Cycle Labor Income Risk? by Guvenen, Karahan, Ozkan, and Song (2019)

• Housing: Mortgage Debt, Consumption, and Illiquid Housing Markets in the Great Recession by Hedlund

and Garriga (2020)

• Entrepreneurship/tax policy: Higher Taxes at the Top: The Role of Entrepreneurs by Bruggemann (2020)

• Directed labor market search: Efficient Search on the Job and the Business Cycle by Menzio and Shi

(2011)

• Shocks to higher order moments: The Nature of Countercyclical Income Risk by Guvenen, Ozkan, and

Song (2014)

• Macro healthcare/Social Security with overlapping generations: Implications of Increasing College Attain-

ment for Aging in General Equilibrium by Conesa, Kehoe, Nygard, and Raveendranathan (2020)

• Constrained efficiency: Constrained Efficiency in the Neoclassical Growth Model with Uninsurable Id-

iosyncratic Shocks by Davila, Hong, Krusell, and Rios-Rull (2012)

• Monetary policy: Monetary Policy According to HANK by Kaplan, Moll, and Violante (2018)

9. Extensions of Hopenhayn model
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• Market power/concentration: How Costly Are Markups? by Edmond, Midrigan, and Xu (2019)

• Estimation of productivity processes: The Nature of Firm Growth by Pugsley, Sedlacek, and Sterk (2020)

• Financial frictions: Credit Shocks and Aggregate Fluctuations in an Economy with Production Hetero-

geneity by Khan and Thomas (2013)

• Shocks to higher order moments: Really Uncertain Business Cycles by Floetotto, Jaimovich, Saporta and

Terry (2018)

• Monetary policy: Financial Heterogeneity and the Investment Channel of Monetary Policy by Ottonello

and Winberry (2020)

Academic Dishonesty

You are expected to exhibit honesty and use ethical behavior in all aspects of the learning process. Academic

credentials you earn are rooted in principles of honesty and academic integrity.

Academic dishonesty is to knowingly act or fail to act in a way that results or could result in unearned academic

credit or advantage. This behavior can result in serious consequences, e.g. the grade of zero on an assignment, loss

of credit with a notation on the transcript (notation reads: “Grade of F assigned for academic dishonesty”), and/or

suspension or expulsion from the university.

It is your responsibility to understand what constitutes academic dishonesty. For information on the various types of

academic dishonesty please refer to the Academic Integrity Policy, located at http://www.mcmaster.ca/academicintegrity

The following illustrates only three forms of academic dishonesty:

1. Plagiarism, e.g. the submission of work that is not one’s own or for which other credit has been obtained.

2. Improper collaboration in group work.

3. Copying or using unauthorized aids in tests and examinations.

At certain points in the course it may make good sense to modify the course content described on

page 1. The instructor reserves the right to modify elements of the course and will notify students

accordingly (in class and post any changes to Avenue to Learn).

August 12, 2020
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