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Lectures: Monday-Friday 9-10:30, 11-12:30.

Course outline: The aim of this course is to introduce a number of analytical and compu-

tational tools that are useful for macroeconomics, and in particular for the study of models in

which the relevant state variable is a distribution. Rather than presenting an in-depth technical

derivation of the methods my intention is to focus on relevant applications.

At the beginning of the course we will introduce dynamic programming (DP) in continuous

time, as well as some key theoretical results in stochastic calculus. Then we will present the

main numerical techniques to solve continuous-time DP problems, including finite difference

and deep learning. These techniques have proven to very useful in the solution of models

with heterogeneous agents, which constitute the core of the course. We will first analyze the

workhorse of this literature, the Aiyagari-Bewley-Hugett model, which has been successfully

applied to the study of diverse issues such as why income and wealth are so unequally distributed

or which are the main transmission channels of monetary policy. We will move then to discuss

how to introduce aggregate shocks in this environment. Finally, we will review the latest

advances in the computation of optimal policies in models in which the state variable is a

distribution.

Computer codes: I provide computer codes to simulate all the examples presented in the

course. Students are expected to run them as homework.

Readings:

1. Dynamic programming and stochastic calculus.
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3. Heterogeneous agent models in continuous time.
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