
Stochastic Dynamic Programing with complete and incomplete markets 

EIEF, July 2014 

Prof. Facundo Piguillem 

facundo.piguillem@gmail.com 

Tentative Syllabus 
Version: July  30, 2014 

 

Course Description 

This course will review in detail the literature on Stochastic Dynamic Programming. We will start 
studying a canonical recursive problem. We will learn how to show the existence, uniqueness (or 
not) and main properties of bellman equations. The goal in these lectures is to build a toolbox that 
allows students to prove analogous results in less standard models. Then we move to Aiyagari-
Bewley-Hugget economies. We analyze in detail the main characteristic and implications of self-
insurance standard model using the martingale convergence theorem and show the existence and 
uniqueness (or not) of a wealth distribution in general equilibrium.  

Finally, we study models with heterogeneous returns on investment (savings). These models 
sometimes allow for analytic aggregation with aggregate uncertainty and deliver more “reasonable” 
wealth distributions. 

Lectures plan. 

The course will last five 2 weeks with 5  lectures of two hours each. Possible dates:  October 6-17. 

 

Week 1: The benchmark and some preliminary math 

Class 1 Some preliminary math. Contraction Mapping theorem. Theorem of Maximum. Properties 
of value functions. Deterministic environment. 

Class 2: Existence and uniqueness of value functions (and equilibrium) in stochastic environments. 
Example: insurance problem with complete markets. General Equilibrium and aggregation.  

 

Week 2: Models  with incomplete markets.  

Class 1: Partial Equilibrium: The standard Chamberlain and Wilson model.  

Class 2: General Equilibrium 1: Aiyagari-Hugget economy: characterizing the equilibrium wealth 
distribution.  Approximate aggregation.  

Class 3: General Equilibrium 2: Angeletos-Bisin economy. Uninsured idiosyncratic returns.  

 



 

 

References (some not of all them and in random order) 

George-Marios Angeletos, 2007. "Uninsured Idiosyncratic Investment Risk and Aggregate 
Saving," Review of Economic Dynamics, Elsevier for the Society for Economic Dynamics, vol. 
10(1), pages 1-30, January.  

 
Jess Benhabib & Alberto Bisin & Shenghao Zhu, 2011. "The Distribution of Wealth and Fiscal 

Policy in Economies With Finitely Lived Agents," Econometrica, Econometric Society, vol. 79(1), 
pages 123-157, 01. 

 
Marco Cagetti & Mariacristina De Nardi, 2006. "Entrepreneurship, Frictions, and Wealth," 

Journal of Political Economy, University of Chicago Press, vol. 114(5), pages 835-870, October. 
 
Lars Ljungqvist and Thomas Sargent. Recursive Macroeconomics Theory. Second Edition. 

2004. 
 
Stokey, Lucas and Prescott. Recursive Methods in Economic Dynamics. Harvard University 

Press. 1989. 
Aiyagari, S Rao, 1994. "Uninsured Idiosyncratic Risk and Aggregate Saving," The Quarterly 

Journal of Economics, MIT Press, vol. 109(3), pages 659-84, August. 
 
Aiyagari, S Rao, 1995. "Optimal Capital Income Taxation with Incomplete Markets, 

Borrowing Constraints, and Constant Discounting," Journal of Political Economy, University of 
Chicago Press, vol. 103(6), pages 1158-75, December. 

 
Gary Chamberlain & Charles A. Wilson, 2000. "Optimal Intertemporal Consumption Under 

Uncertainty," Review of Economic Dynamics, Elsevier for the Society for Economic Dynamics, 
vol. 3(3), pages 365-395, July. 

 
Huggett, Mark. “The risk free rate in Heterogenous-Agent, Incomplete insurance Economies” 

Journal of Economics Dynamics and Control. Vol 17,  1993 
 
Ana Castaneda, Javier Diaz-Gimenez and Jose Victor-Rios-Rull. “Accounting for earnings and 

wealth inequality". Journal of Political Economy, Vol. 111, no 4, 818-857, (2003). 
 
Per Krusell and Anthony Smith. Income and Wealth Heterogeneity in the Macroeconomy.  

Journal of Political Economy, 1998 
 

http://ideas.repec.org/a/tpr/qjecon/v109y1994i3p659-84.html
http://ideas.repec.org/s/tpr/qjecon.html
http://ideas.repec.org/s/tpr/qjecon.html
http://ideas.repec.org/a/ucp/jpolec/v103y1995i6p1158-75.html
http://ideas.repec.org/a/ucp/jpolec/v103y1995i6p1158-75.html
http://ideas.repec.org/s/ucp/jpolec.html

