ASB 591 / CSE 591 / MAT 598: Agent-Based Modeling
Fall 2007
Professor: Marco Janssen 

TTH 1:40 - 2:55
Computing Commons 237
Course content
Agent-based modeling is a method to study the macro-level consequences of micro-level interactions of agents in social phenomena like cooperation, diffusion, foraging and complex societies. In this course students will learn the basics of agent-based modeling and how this method is used to study social systems in ancient and modern times. Further attention is given how to test agent-based models and combine them with other (empirical) methods. 

Students will perform individual assignments and a project during the second half of the semester.
There is no pre-requisite for this course, although it is helpful if you have some programming experience. If you have not much programming experience you will learn some basic programming in Netlogo (http://ccl.northwestern.edu/netlogo/). 

This is an interdisciplinary course where you will get exposed to theories and tools from various social and computational sciences. Students who are not willing to learn to work with students from other disciplines should not sign up for this course.
 
Course format
Lectures, discussions, research project, individual programming assignments

Office hours: 
Wednesday 10-12 (Matthews Hall 108A) and by appointment
Memos:

Every other week students will turn in a brief memo, maximum one page, before noon at the day of the class, on their queries on the readings of that week. The purpose of the brief memo’s is to collect some starting points for discussion.
Programming assignments: 
During the first half of the semester you get weekly programming assignment to practice with Netlogo. The assignment need to be made in a satisfying way, and students are expected to revise the assignments within a week if it was not satisfying in the first attempt.

You are expected to use the blackboard discussion list to put questions and possible solutions to solve the assignments. You can derive up to 10 points of extra points in being active and constructive in the discussion board.
Research project: During the semester you will chose a research project to apply agent-based modeling. This research project can be a project on your own, or together with another student. In this project you develop a model in Net Logo. Ideally you will build your project on top of the model you replicated in assignment 10. You will perform an analysis, present your work to the class, write a report and present your project at an open house to the broader ASU community. 
Grade

	Class Participation (discussion, attendance)
	10 %

	Bi-weekly memos
	10%

	Class presentations
	10%

	Assignments 
	40%

	Project
	30%


Computer software

We will make use of the Netlogo agent-based modeling software which you can download from http://ccl.northwestern.edu/netlogo/. 
Required book:

John H. Miller and Scott E. Page (2007) Complex Adaptive Systems: An introduction to Computational Models of Social Life, Princeton University Press

Recommended books:

Axelrod, R. (1984) Evolution of Cooperation, New York: Basic Books

Epstein, J.M. and R. Axtell (1996) Growing Artificial Societies
Gilbert, N. and K. Troitzsch (2005) Simulation for the Social Scientist, Open University
Kohler, T. and G. Gummerman (eds.) (2000) Dynamics in Human and Primate Societies, Oxford University Press.

Schelling, T. (1978) Micromotives and macrobehavior. New York: W. W. Norton

Week 1 (August 20): Introduction to Modeling
Overview of the course

van der Leeuw, S. (2004) Why Model? Cybernetics and Systems 35: 117-128

Axelrod, R. (2006) Agent-Based Modeling as a Bridge Between Disciplines, in Leigh Tesfatsion and Kenneth Judd (eds.), Handbook of Computational Economics, Vol. 2: Agent-Based Computational Economics (New York: North-Holland), 2006, pp. 1565-84.

Epstein J.M. (1999) Agent Based Models and Generative Social Science. Complexity 4 (5) 41-60
Chapter 1 and 2 of Miller and Page (2007)
Week 2 (August 27): Introduction to Netlogo
Tutorial of Netlogo
Chapter 3 and 4 of Miller and Page (2007)

Week 3 (September 3): Epistemology
Lecture Notes

Ball, P. (2006) Econophysics: Culture Crash, Nature 441; 686-688
Janssen, M.A. and E. Ostrom (2006), Empirically based agent-based modelling, Ecology and Society 11(2): 37. [online] URL: http://www.ecologyandsociety.org/vol11/iss2/art37/ 
Bankes, S. Lempert, R. Popper, S. (2002), Making Computational Social Science Effective: Epistemology, Methodology, and Technology, Social Science Computer Review 20(4): 377-388.
Moss, S. and B. Edmonds (2005) Towards Good Social Science, Journal of Artificial Societies and Social Simulation 8(4) <http://jasss.soc.surrey.ac.uk/8/4/13.html> 
September 6: Experiment in COOR 5519

Week 4 (September 10): Complex Systems
Janssen guest speaker at the conference of the European Social Science Association: http://w3.univ-tlse1.fr/ceriss/soc/ESSA2007/index.html

Guest lectures by Dr. Marty Anderies
May, R. (1986) When two and two do not make four: nonlinear phenomena in ecology, Proceedings of the Royal Society, 228: 241-266.
Ruelle, D. (1990) Deterministic Chaos: The Science and the Fiction, Proceedings of the Royal Society of London. Series A, Mathematical and Physical Sciences 427: 241-248.
Ruelle, D. (2001) Here be no dragons. Nature 411: 27

Week 5 (September 17): Cellular Automata
Lecture Notes
Hegselmann, R. and A. Flache (1998) Understanding Complex Social Dynamics: A Plea For Cellular Automata Based Modelling, Journal of Artificial Societies and Social Simulation vol. 1, no. 3, <http://www.soc.surrey.ac.uk/JASSS/1/3/1.html> 

Week 6 (September 24): Introduction to Agent-based models
Axtell, R. (2000) Why agents? On the varied motivations for agent computing in the social sciences, Center on Social and Economic Dynamics Working Paper No. 17, in Agent Simulation: Applications, Models, and Tools.

Axelrod, R. and L. Tesfatsion (2006) Guide for Newcomers to Agent-Based Modeling in the Social Sciences, in L. Tesfatsion and K. Judd (eds.), Handbook of Computational Economics, Vol. 2: Agent-Based Computational Economics (New York: North-Holland) pp. 1647-59.

Goldstone, R.L. and M.A. Janssen (2005) Computational models of collective behaviour, Trends in Cognitive Science 9(9): 424-430
Chapter 5 and 6 of Miller and Page (2007)
Week 7 (October 1): Models of complex adaptive social dynamics 
Chapter 7-12 of Miller and Page (2007)
Week 8 (October 8): Agent-based modeling in Anthropology (together with ASB 500: Methods course)
Tuesday:
Goldstone, R.L. and M.A. Janssen (2005) Computational models of collective behaviour, Trends in Cognitive Science 9(9): 424-430
Helmreich, S. (1999) ‘Digitizing “Development”: Balinese Water Temples, Complexity and the Politics of Simulation’, Critique of Anthropology 19(3): 249–65.
Lansing, J.S. (2000) “Foucault and the Water Temples: A Reply to Helmreich”, Critique of Anthropology 20:3 (Sept 2000):313.
Lansing, J.S. (2002), "Artificial societies" and the social sciences, Artificial Life 8(3) 279-292 
Thursday:
Gurung, T. R., F. Bousquet, and G. Trébuil. 2006. Companion modeling, conflict resolution, and institution building: sharing irrigation water in the Lingmuteychu Watershed, Bhutan. Ecology and Society 11(2): 36. [online] URL: http://www.ecologyandsociety.org/vol11/iss2/art36/
Huigen, M., K. Overmars, W. de Groot (2006) Multiactor Modeling of Settling Decisions and Behavior in the San Mariano Watershed, the Philippines: a First Application with the MameLuke Framework, Ecology and Society 11(2): 33. [online] URL: http://www.ecologyandsociety.org/vol11/iss2/art33/
Week 9 (October 15): Analysis of Agent-based models
Lecture Notes
Edmonds, B. and D. Hales (2003) Replication, Replication and Replication: Some Hard Lessons from Model Alignment, Journal of Artificial Societies and Social Simulation 6(4) <http://jasss.soc.surrey.ac.uk/6/4/11.html> 

Axtell R., R. Axelrod, J. Epstein, and M.D. Cohen (1996) Aligning Simulation Models: A Case Study and Results, Computational and Mathematical Organization Theory, 1: 123-141
Grimm V, Berger U, Bastiansen F, Eliassen S, Ginot V, Giske J, Goss-Custard J, Grand T, Heinz S K, Huse G, Huth A, Jepsen J U, Jørgensen C, Mooij W M, Müller B, Pe’er G, Piou C, Railsback S F, Robbins A M, Robbins M M, Rossmanith E, Rüger N, Strand E, Souissi S, Stillman R A, Vabø R, Visser U and DeAngelis D L (2006). A standard protocol for describing individual-based and agent-based models. Ecological Modelling 198 (1-2), 115-126. 

Janssen, M.A. (2007) Coordination in irrigation systems: An analysis of the Lansing-Kremer model of Bali, Agricultural Systems 93: 170-190
Brown, D. G., S. E. Page, R. Riolo, M. Zellner and W. Rand (2005) Path dependence and the validation of agent-based spatial models of land use. International Journal of Geographical Information Science, 19(2): 153-174.
Pitt, M. A., I. J. Myung and S. Zhang. 2002. Toward a method of selecting among computational models of cognition. Psychological Review 109 (3): 472–491.
Week 10 (October 22): Evolution of Cooperation
Lecture Notes
Axelrod, R. (1987) The Evolution of Strategies in the Iterated Prisoner's Dilemma, in Lawrence Davis (ed.), Genetic Algorithms and Simulated Annealing, (London: Pitman, and Los Altos, CA: Morgan Kaufman 32-41.
Nowak, M.A. and K. Sigmund (1998) Evolution of indirect reciprocity by image scoring, Nature 393: 573 – 577
Axelrod, R. (1986) An Evolutionary Approach to Norms, American Political Science Review, 80: 1095-1111.
Brandt, H., Hauert, Ch. and Sigmund, K. (2003) Cooperation, punishment and reputation in spatial games, Proc. R. Soc. Lond. B 270, 1099-1104
Janssen, M.A., Evolution of cooperation in a one-shot prisoner’s dilemma based on recognition of trustworthy and untrustworthy agents, Journal of Economic Behavior and Organization
Nettle, D. and Dunbar, R. I. M. (1997) Social Markers and the Evolution of Reciprocal Exchange, Current Anthropology, 38, pp. 93-99.
Week 11 (October 29): Presentations on model replications
Week 12 (November 5): Experiments and Role Games
Castillo, D. and A.K. Saysel (2005) Simulation of common pool resource field experiments : a behavioral model of collective action, Ecological economics 55 (3): 420-436
Janssen, M.A and T.K. Ahn (2006) Learning, Signaling and Social Preferences in Public Good Games, Ecology and Society, 11(2): 21. [online] URL: http://www.ecologyandsociety.org/vol11/iss2/art21/
Castella, J. C., Tran Ngoc Trung, and S. Boissau (2005) Participatory simulation of land-use changes in the northern mountains of Vietnam: the combined use of an agent-based model, a role-playing game, and a geographic information system. Ecology and Society 10(1): 27. [online] URL: http://www.ecologyandsociety.org/vol10/iss1/art27/

Bousquet, F., O. Barretau, P. D’Aquino, M. Etienne, S. Boissau, S. Aubert, C. Le Page, D. Babin and J.-P. Castella (2002), Multi-agent systems and role games: collective learning processes for ecosystem management, in: M.A. Janssen, ed., Complexity and Ecosystem Management: The Theory and Practice of Multi-Agent Systems (Edward Elgar, Cheltenham U.K./ Northampton, MA, USA) 248–285.

Week 13 (November 12): Network Science and Diffusion processes
Watts, D.J. (2004) The "new" science of networks, Annual Review of Sociology 30: 243-270

Börner, K., S. Sanyal and A. Vespignani (2006) Network Science: A Theoretical and Practical Framework. (in press) In Blaise Cronin (Ed.), Annual Review of Information Science & Technology, Volume 37, Medford, NJ: Information Today, Inc./American Society for Information Science and Technology.
Janssen, M.A. and W. Jager (2003) Simulating market dynamics: the interactions of consumer psychology and structure of social networks, Artificial Life 9: 343-356

Valente, TW (1996) Social network thresholds in the diffusion of innovations, Social Networks 18(1): 69-89
Week 14 (November 19): Models of Learning and Adaptation
Panait, L. and S. Luke. 2004. Learning Ant Foraging Behaviors. In Proceedings of the Ninth International Conference on the Simulation and Synthesis of Living Systems (ALIFE-IX).

Menczer, F. and R.K. Belew (1996) From complex environments to complex behaviors. Adaptive Behavior 4: (3-4) 317-363
Burtsev, M. and P. Turchin (2006) Evolution of cooperative strategies from first principles Nature 440, 1041-1044
 (thanksgiving)

Week 15 (November 26): working sessions on projects
Week 16 (December 4): Presentations of projects
Begin of december: Open house where group projects are presented to broader ASU community.
Deadline Research project report December 10, noon. 
