Macroeconomics 111

Professors: Emircan Yurdagul and Felix Wellschmied

UC3M

August 30, 2016

Dates. Tuesday and Thursday 16:15 to 17:45, and Friday 18:30-20:00. Final Exam: TBA.

Objective. The objective of the course is to introduce the modeling of heterogeneous agents
economies, learn about economies with incomplete markets and uninsurable risk. The typical
agent in our analysis will be a household or a worker, though we will devote some attention also

to studying the behavior of firms and governments in similar settings.

In the first part of the course, the student will familiarize with a few highly influential models
of incomplete markets. Workers face idiosyncratic risk and, crucially, have no access to a full set
of Arrow-Debreu securities to insure against the risk. Students will learn how to characterize
the stationary equilibrium in these economies and review some of the numerical methods used
to solve heterogeneous agents economies with incomplete markets. Computational efficiency is
key in solving this class of models. The second part of the course presents various alternatives
to solve this class of model. It also discusses how the model can be brought to the data. Finally

the course studies the behavior of these models in the presence of aggregate risk.

Requirements. The course requires some basic knowledge of: (1) dynamic programming, (2)
measure theory, (3) Markov chains, and (4) the use of Matlab. There are several references to
refresh the basics of dynamic programming: a simple one is Chapter 3 in Ljungqvist and Sargent
(2004) but the most complete source is Stokey and Lucas (1996). Its first chapter is a very easy
help. For measure theory you can check Stokey and Lucas (1996, chapter 7) For Markov chains,
a good reference is Ljungqvist and Sargent (2004, chapter 2). A very comprehensive treatment
can be found in Stokey and Lucas (1996, chapter 8). A good reference for numerical methods is
Heer and Maussner (2009).

Homework. Some of the homeworks will be computer based. It is recommended that you do

the computer-based problem sets in pairs.

Grading. The final grade on the course will be based on:
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1. Midterm (40%).

2. A final exam (60%).

Part I. The neoclassical growth model with heterogeneous agents.

1. Introduction

2. Theoretical Framework

e The neoclassical stochastic growth model: recursive formulation.

Brock and Mirman (1972) and Stokey and Lucas (1996, chapter 1).

e The heterogeneous agents model in steady state.

Huggett (1993) and Aiyagari (1994). For a textbook exposition see Ljungqvist and
Sargent (2004, chapters 16 and 17).

3. Data

e Stylized facts on inequality.
Budria Rodriguez, Diaz-Gimenez, Quadrini, and Rios-Rull (2002), Krueger, Perri,
Pistaferri, and Violante (2010) and Heathcote, Perri, and Violante (2010).

e The importance of uninsurable idiosyncratic shocks and precautionary savings.
Carroll and Samwick (1998), Storesletten, Telmer, and Yaron (2004) and Kaplan and
Violante (2010) .

Part II. Numerical methods applied to heterogeneous agents economies.

1. Introduction: basic concepts on numerical solutions.

2. Solving the household problem

e Value and policy function iteration.

e Finding the stationary distribution: simulation vs. distribution function iteration.

3. Finding the steady state equilibrium. Aiyagari (1994) and Rios-Rull (1997)

Part III. Firm Dynamics.

1. Basic theory of entry and exit. Hopenhayn (1992)
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2. Financial frictions and misallocation. Midrigan and Xu (2014), Buera and Shin (2013), ?

3. Entrepreneurship and wealth distribution. Quadrini (2000), Cagetti and De Nardi (2006)

Part IV. Models with Default.

1. Theoretical framework

(a) Household default. Athreya (2002), Chatterjee, Corbae, Nakajima, and Rios-Rull
(2007)

(b) Sovereign default. Arellano (2008), Aguiar and Gopinath (2006), Hatchondo and
Martinez (2009), ?

2. Numerical analysis

e Approximating AR(1) processes. Tauchen and Hussey (1991), Kopecky and Suen
(2010)

e Discrete search

e Solving Arellano (2008).

Part V. Being smart in Matlab.

1. Understanding the Matlab structure.

2. Basic numerical techniques.

Part VI. Revisiting the household problem.

1. Golden section search (Heer and Maussner 2009) Chapter 11.
2. Multigrid (Tsao and Tsitsiklis 1991).

3. Different versions of endogenous grid points (Barillas and Fernandez-Villaverde 2007),

(Hintermaier and Koeniger 2010).
4. Projection (Judd 2001).

5. Parallelizing your code.

Part VII. Job search models and law of one price.

1. Wage risk and employment risk: (Low, Meghir, and Pistaferri 2010).
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2. Frictional wage dispersion: (Tjaden and Wellschmied 2014).

Part VIII. Life-cycle structure.

1. Aiyagari economy with finite life (Kaplan and Violante 2010).

2. Search model with finite life: (Low, Meghir, and Pistaferri 2010).

Part IX. Parameterization.

1. Calibration and solvers.
2. GMM estimation (Matyas 1999), (Hryshko 2012).

3. Simulated method of moments.

Part X. Heterogeneity and aggregate risk.

1. Aiyagari with aggregate uncertainty: (Smith and Krusell 1998).

2. Investment decisions with aggregate uncertainty: (Khan and Thomas 2003).
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