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Dynamic Programming: Theory and Empirical Applications in Macroeconomics I. Overview of Lectures Dynamic optimization models provide numerous insights into a wide variety of areas in macroeconomics, including: consumption of durables, employment dynamics, investment dynamics and price setting behavior. For these applications, the focus is on the optimal behavior of an agent (consumer, firm) in a dynamic, uncertain environment. These lectures will review this ongoing research. We start with a brief introduction to dynamic programming, a central tool for the analysis. This will include a discussion of computer programming techniques, using MATLAB, to solve these types of problems. As the macroeconomic applications we study will have an empirical component, we also review some results on the econometrics of these models. The remainder of the course will cover applications in the areas described above. An overview of the readings is provided below. More details will be provided during the first class.
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Dynamic Programming: Theory and Empirical Applications in Macroeconomics Readings This reading list covers many of the key papers in this literature. More will be mentioned in the course of the lectures. Reading denoted by a “*” are required for the course.



I. Dynamic Programming A. Basic Theory Bertsekas, D. Dynamic Programming and Stochastic Control, New York: Academic Press, 1976. Judd, K ” Review of Recursive Methods in Economic Dynamics,” Journal of Economic Literature, 29 (1991), 69-77. *Sargent, T. Dynamic Macroeconomic Theory, Cambridge, Mass.:Harvard University Press: 1987, chapter 1. Stokey, N. and R. Lucas, Recursive Methods in Economic Dynamics, Cambridge, Mass.: Harvard University Press, 1989.



B. Numerical Analysis through Matlab Programs *Cooper, R. Grow.m matlab code C. Empirical Implementation *Eckstein, Z. and K. Wolpin, “The Specification and Estimation of Dynamic Stochastic Discrete Choice Models,” Journal of Human Resources, 24 (1989), 562-98. Gourieroux, C. and A. Monfort, Simulation Based Econometric Methods, Core Lecture Series, Core Foundation, Universite Catholique de Louvain, 1995. *Lee, B.S. and B. Ingram, "Simulation Estimation of Time-Series Models," Journal of Econometrics, 47 (1991), 197-205. Pakes, A. and Pollard,” Simulation and the Asymptotics of Optimization Estimators,” Econometrica, 57 (1989), 1027-57. Rust, J. "Optimal Replacement of GMC Bus Engines: An Empirical Model of Harold Zurcher," Econometrica, 55 (1987), 999-1034.



Smith, A. “Estimating Nonlinear Time-Series Models using Simulated Vector Autoregressions,” Journal of Applied Econometrics, 8 (1993), S63-84.



II. Macroeconomic Applications A. Stochastic Growth Model *R. King, C. Plosser and S. Rebello, "Production, Growth and Business Cycles I. The Basic Neoclassical Model," Journal of Monetary Economics, 21, 1988, 195-232. F. Kydland and E. Prescott, "Time to Build and Aggregate Fluctuations,"Econometrica, 50, 1982, 1345-70. J. Long and C. Plosser, "Real Business Cycles," Journal of Political Economy, 91 (1983), 39-69. C. Plosser, "Understanding Real Business Cycles," Journal of Economic Perspectives, 3, 1989, 51-77. E. Prescott, "Theory Ahead of Business Cycle Measurement,"Minneapolis Quarterly Review, Fall 1986,9-22.



B. Investment Abel, A. and J. Eberly, "A Unified Model of Investment Under Uncertainty," American Economic Review, 94 (1994), 1369-84. Caballero,R., E. Engel and J. Haltiwanger, "Plant Level Adjustment and Aggregate Investment Dynamics,” Brookings Papers on Economic Activity, 2 (1995b), 1-39. *Cooper, R., J. Haltiwanger and L. Power, "Machine Replacement and the Business Cycle: Lumps and Bumps", American Economic Review, 89 (1999), 921-946. *Cooper, R. and J. Haltiwanger, “On the Nature of Capital Adjustment Costs,” mimeo, 2000.



C. Labor Demand * Caballero, R., E. Engel and J. Haltiwanger, "Aggregate Employment Dynamics: Building from Microeconomic Evidence", American Economic Review, 87 (1997), 115-137. Hamermesh, D. "Labor Demand and the Structure of Adjustment Costs," American Economic Review, 79 (1989), 674-89.



D. Consumption Carroll, C. “Death to the Log-Linearized Consumption Euler Equation,” NBER Working Paper #6298, 1997. Deaton, A. “Savings and Liquidity Constraints,” Econometrica, 59 (1991), 1121-42. Gourinchas, P. and J. Parker, “Consumption over the Life Cycle”, mimeo, 1999. *Hall, R. “Stochastic Implications of the Life Cycle-Permanent Income Hypothesis: Theory and Evidence,” Journal of Political Economy, 86 (1978), 971-87. Hansen, L. and K. Singleton, “Generalized Instrumental Variables Estimation of Nonlinear Rational Expectations Models,” Econometrica, 50 (1982), 1269-86. Zeldes, S. “Consumption and Liquidity Constraints: An Empirical Investigation,” Journal of Political Economy, 97 (1989), 305-46.



E. Durable Goods * Adda, J. and R. Cooper, “Balladurette and Juppette: A Discrete Approach,” NBER Working Paper # 6048, 1997. Caballero, R. “Durable Goods: An Explanation for Their Slow Adjustment,” Journal of Political Economy, 101 (1993), 351-84. Eberly, J. “Adjustment of Consumers’Durables Stocks: Evidence from Automobile Purchases” Journal of Political Economy, 102 (1994), 403-36. * Mankiw, N.G. “Hall’s Consumption Hypothesis and Durable Goods,” Journal of Monetary Economics, 10 (1982), 417-25. F. Price Setting *Aguirregabiria, V. “The Dynamics of Markups and Inventories in Retailing Firms,” Review of Economic Studies, 66 (1999), 275-308. *Dotsey, M., King, R. and A. Wolman, “State-Dependent Pricing and the General Equilibrium Dynamics of Money and Output,” Quarterly Journal of Economics , 114 (1999), 655-90. *Willis, J. “Estimation of Adjustment Costs in a Model of State-Dependent Pricing,” mimeo, 1999.
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Constraint programming: Theory and applications - Philippe Morignot 

Example (1/3). â€¢ Sudoku: P. Morignot - Softshake'14. 4 ... Example: for the sudoku game, a coarse evaluation of the number of ..... http://afpc.greyc.fr/web/.










 








International Macroeconomics and Finance: Theory and Empirical 

Dec 12, 2000 - is not central to international macroeconomics and finance, I was con0 ..... deposit at a London bank is a Eurodollar deposit and a yen deposit ..... put is gross domestic product Y . When the goods and services are ...... YFrankel and










 








International Macroeconomics and Finance: Theory and Empirical 

Dec 12, 2000 - A strategy that shorts the dollar requires you to first sell a ...... the luxury of watching their reserves smoothly decline to zero. Instead,.










 








Dynamic Programming 

way of writing a large set of dynamic problems in economic analysis as most of ...... The Markov chain is described in terms of transition probabilities Ï€ij. This.










 








semiring, probability and dynamic programming 

The current members of the Max-Plus working group are M. Akian, G. Cohen, S. Gaubert,. J.P. Quadrat ... 2. Cost Measures and Decision Variables. 2.1. Decision Variables. 2.2. ... associative, admits a unit element denoted e, and distributes over âŠ•;










 








Concave Programming in Control Theory 

As it plays a central role in robust control theory, many researchers in .... algorithm descriptions the notation X k is used to designate the -th iterate of the variable.
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Dec 12, 2000 - This chapter keeps the book reasonably self0contained and provides ..... dollar, pound, South African rand, Swiss franc, Russian ruble and the yen. .... Although (1.21) is an accounting identity and not a theory, it can ...... mating p










 








Divergent Inequalitiesâ€“Theory and Empirical Results 

Widely used summary measures of inequality or the "disappearing middle class" are ... accompanied by a somewhat undisciplined expansion in statistical methods. ... Since the early 1980s, analysis of income distribution trends have ..... The two conce










 








14 - Dynamic programming 

N loop. â–«. If I â‰¤ P then C(I,I) := 1; end if; -- diagonal term. â–«. For J in 1 .. inf (P, I-1) loop ... General definition valid only ... sequentially by following the total order a b.










 








Dynamic Galois Theory 

More generally if H is a group acting on the ring R, a Galois ... The Boolean algebra generated by Sn.g is made of the idempotents gI = âˆ‘iâˆˆI gi for all subsets I of.










 








Bandit Optimization: Theory and Applications - Richard Combes 

Introduction and examples of application. Tools and ... How to assess an algorithm applied to a set of problems ? ..... 1.2. KLâˆ’UCB Ã®1(n) n = 102 t(n) = (2, 5, 96) Ã®2(n) n = 102 t(n) = (2, 5, 96) Ã®3(n) n = 102 ... Combinatorial multi-armed bandi
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ations. We present results on i) linear algebra, ii) system theory, iii) duality between .... may be called dynamic programming with independent instantaneous costs (c de- ..... Feller, W.: An Introduction to Probability Theory and its Applications.
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oscillator with an active peak current limit circuit, driver, .... charging slope and peak amplitude of CT each time the output ...... Linear and Interface Integrated Circuits Data Manual, ... Hayden Book Company Inc. ... 2021 W. Valley View Lane.










 








Concept Programming in XL - Theory of Incomplete Measurements 

Figure 4-2: Long-term evolution of source code size for different projects . ..... did not work well for reasons that are beyond the scope of this introduction, but which can ... experience with other programming languages, it often uses them as a po










 








A Dynamic Programming Approach to Viability Problems 

equation. Third, we define the approximate viability kernel associated to the function V âˆ†t by the under-level set KÏµ := {x âˆˆ K, V âˆ†t(x) â‰¤ Ïµ} with Ïµ > 0 a given ...










 








MULTIDIMENSIONAL DYNAMIC PROGRAMMING FOR ... - Xun ZHANG 

We have already proposed a computational method for three-dimensional alignment using reconfigura- tion and co-processing by FPGA and software[14]. In this.
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The third section is dedicated to agents' behaviors under such biased competition. ..... will be limited to only one cohort behavior, we will remove time superscript.










 








Theory of the dynamic Biot-Allard equations and their ... - Andro.Mikelic 

Ef pore fluid bulk modulus. Pa. TABLE I. Effective coefficients for the Biot-Allard equations. The equations (1)-(2) represent the solid displacement - pressure real ...










 








Digital and Dynamic Certification in the Framework 

after the sale of the device via software download, such as the addition of a new radio .... Digital and dynamic DoC and CE marking will allow to ensure that the ...










 








Programming Spiders, Bots, and Aggregators in Java 

multiple sites and consolidate it on one page, such as credit card, bank account, and investment .... Working with Sybex on this project was a pleasure. Everyone ...










 








Game Theory: Applications to Banking and Finance Case studies 

Game Theory: Applications to Banking and Finance. Case studies Chapter 4: Nash equilibrium - Part II. JÃ©rÃ´me MATHIS. Exercise: Currency speculative attack.










 








Programming in C++, Rules and Recommendations 

Oct 31, 1991 - The purpose of this document is to define one style of programming in C++. .... Optimize code only if you know that you have a performance ..... The use of prefixes can sometimes be avoided by using a class to limit the scope of the na










 








Programming in C++, Rules and Recommendations 

Oct 31, 1991 - A new function may be created from a function template by providing .... An include file for a class should have a file name of the form + extension. ... stipulated in the agreement/contract under which ...... amount for each iteratio










 








towards a dynamic theory of intentions - CiteSeerX 

behavior for the latter to qualify as an (intentional) action. Belief/desire versions ..... a piece of music on the piano and must respect the tempo and rhythm of the piece. It is also the ..... But once I have made up my mind, I immediately start ac
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