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Standard macroeconomic models, such as the stochastic dynamic general equilibrium model and its New Keynesian alternatives are incapable of explaining market dynamics and hence cannot supply a theoretical basis for economic policy aimed at promoting macroeconomic stability. This course is based on the premise that a market economy is a complex dynamical system that cannot be successfully modeled using either contemporary macro models or the standard Walrasian general equilibrium model. Rather, new analytical techniques will have to be developed in coming years, and agent-based modeling of economic systems is likely to provide the key insights for the development of new analytical principles in macroeconomics.
We will study several forms of economic dynamics and bring the student to a professional level of expertise in agent-based modeling of complex dynamical systems. This will be a hands-on course in which students will be assigned weekly homework problems in agent-based modeling and prepare a final project in complex market dynamics.
The computer language used in the course will be Delphi, a professional software development package offered by Embarcadero software (formerly Codegear, formerly Borland). Any edition from Delphi 2007 to Delphi XE will do. The University will have some copies of this software, but you are urged to purchase your own copy. The books for this course will be Barrow et al., Introducing Delphi Programming: Theory Through Practice, Fourth Edition (Oxford University Press, 2009) and Marco Cantu, Essential Pascal (the latter can be purchased online for about $10). I will also take material from Herbert Gintis, Game Theory Evolving, Second Edition (Princeton University Press, 2009), Herbert Gintis, The Bounds of Reason: Game Theory and the Unification of the Behavioral Sciences (Princeton University Press, 2009), and Leigh Tesfatsion and Kenneth L. Judd, Handbook of Computational Economics: Agent-based Computational Economics, Volume 2 (North Holland, 2006). The chapters from Bounds of Reason and Game Theory Evolving that we will use, as well as other assigned material, can be downloaded from my web site: under Class Material.
The course requirement is to write a paper, publishable in a professional economics journal, using agent-based modeling techniques to address a standard economics research area. The paper must exhibit a sophisticated understanding of the research area, including a full recognition of previous work done in this area, as well as an agent-based model that offers new insights into the research area. There will be no incompletes issued in this course. If you have other ideas for this paper, please obtain approval from me beforehand. The paper must be completed by the time grades must be registered for the Spring semester, 2011.
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Introducing Delphi Programming


Chs. 1-4, pp. 1-97.


Essential Pascal



Ch. 2, Coding In Pascal, pp. 15-28.



Ch. 3, Types, Variables, and Constants, pp. 29-46.
Agent-based Modeling I
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Introducing Delphi Programming: Chs. 5-8, pp. 98-228


Essential Pascal



Ch. 4, User-defined Data Types, pp. 47-58.



Ch. 5, Statements, pp. 59-70



Ch. 6, Procedures and Functions, pp. 71-88.


Programs:



Hello, World!



KeyExample


Decimal-Hexidecimal-Binary Calculator


Random Walk

Evolutionary Dynamical Systems
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Bounds of Reason

Ch. 2. Game Theory:  Basic Concepts
Ch. 5. Extensive Form Rationalizability


Section 1: Backward Induction and Subgame Perfection


Section 4: The Surprise Examination


Section 9: How to Play the Repeated Prisoner’s Dilemma



Ch. 6: The Mixing Problem: Purification and Conjectures




Section 1: Why Play Mixed Strategies?




Section 2:  Harsanyi’s Purification Theorem

Game Theory Evolving:


Ch. 11: Dynamical Systems



Ch. 12: Evolutionary Dynamics




Section 1: The Origins of Evolutionary Dynamics




Section 2: Strategies as Replicators




Section 5: Properties of the Replicator System




Section 7: Dominated Strategies and the Replicator Dynamic




Section 8: Equilibrium and Stability with a Replicator Dynamic


Introducing Delphi Programming: Chs. 9-10, pp. 231-280.


Essential Pascal



Ch. 7, Handling Strings, pp. 89-98.



Ch. 8, Memory, pp. 99-104.


Programs:



Evolution in the Repeated Prisoner’s Dilemma



Evolution in the Beauty Contest Game
Agent-based Models of Evolutionary Dynamics
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Game Theory Evolving:



Ch. 4: Dominated Strategies




Section 4:   Agent-based Modeling



Section 22: Modeling the Finitely-Repeated Prisoner’s Dilemma


Ch. 5: Pure Strategy Nash Equilibria




Section 8: No-Draw High-Low Poker



Ch. 6: Mixed Strategy Nash Equilibria




Section19: Twin Sisters Revisited




Section 20: Twin Sisters: An Agent-Based Model




Section 22: An Agent-based Model of Poker with Bluffing

Introducing Delphi Programming: Chs. 11-12, pp. 281-334.


Essential Pascal



Ch. 9, Windows Programming, 105-112



Ch. 11, Programs and Units, pp. 119-126.


Programs:


Schelling Tipping Model



May-Nowak Prisoner’s  Dilemma on a Spatial Grid
Markov Economies and Stochastic Dynamical Systems
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Game Theory Evolving:

Ch. 13: Markov Economies and Stochastic Dynamical Systems
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Herbert Gintis, The May-Nowak Spatial Prisoner’s Dilemma ABM


Handbook of Computational Economics, Vol. 2



Ch. 22, Peyton Young, “Social Dynamics: Theory and Applications,”
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Introducing Delphi Programming: Chs. 13-14, pp. 335-382.


Essential Pascal: Ch. 12, Files, pp. 127-134.
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Models of Financial Fragility
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Mandelbrot
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