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POSC 330 

The Complexity of Politics
Monday, Wednesday 2:35 to 4:20

Willis 205
Professor Greg Marfleet 
Willis 404 
(507) 646-4116
Office Hours: 
Tuesday 9:30 to 12:30

Monday & Wednesday 11:15 to 12:45






(Screenshot of a model of the El Farol Bar problem)
   Theories of complexity and emergence relate to how large-scale collective properties and characteristics of a system can arise from the behavior and attributes of component parts.  This course explores the relevance of these concepts, studied mainly in physics and biology, for the social sciences.
   Readings and seminar discussion topics may include conflict and cooperation in international and sub-national environments, electoral competition, cross-cultural contact and the transmission of cultural traits, models of group interactions and decision making and social networks.  In keeping with the themes of the course, as we explore key concepts such as emergence, self-organized criticality, complex adaptive behavior and perpetual novelty, the substantive course content may adapt to reflect the interests of enrolled students (where possible).

    Over the term we will experientially explore agent-based modeling to discover emergent properties of social systems through computer simulations created using NetLogo software.  A series of Wednesday Workshops will build the requisite skills to complete this programming project which constitutes the main graded assignment for the class.  
    This course is organized in a combination seminar/workshop format.  Monday’s meeting will revolve around the discussion of the listed readings. Students will be assigned roles as discussants and will be asked to generate 3-4 discussion questions per reading.  For Wednesday’s class we will conclude any  carry-over discussion remaining from Monday before shifting our focus to NetLogo programming.  If possible I will arrange to hold a few session in a multi-user Computer Lab to facilitate group brainstorming and “on the fly” code revisions.
Texts
Axelrod, Robert. 1997. The Complexity of Cooperation. Princeton University Press: Princeton NJ.

Schelling, Thomas C. 1978. Micromotives and Macrobehavtior. Norton: New York. 

Cederman, Lars-Eric. 1997. Emergent Actors in World Politics. Princeton University Press: Princeton NJ.

Articles
Articles listed below are (mostly) available in adobe .pdf format and have been placed in the Collab Course Materials folder for this course. The few that are not in electronic form already will be made available at the library reserve desk (hopefully in electronic form).
Articles preceded by an asterisk are challenging readings. Students should not feel inadequate or frustrated if they don’t fully understand the more technical aspects of the paper.

One very useful resource for research on agent based modeling in the social sciences is JASSS: Journal of Artificial Societies and Social Simulation at http://jasss.soc.surrey.ac.uk/JASSS.html.  Although some of the studies are quite technical, you may find the journal helpful as you search for modeling ideas.
Grade Scheme

Component







Pts

Participation in Seminar (includes discussion question


Preparation when required)



400

Workshop Assignments (1, 2, 3) 30 pts each 


90
Workshop Assignments (4, 5)  50 points each 


100

Model Proposal Paper (due Wednesday of Week 6) 

100
Workshop Assignments (6, 7, 8) 30 pts each)


90
Final Project (including Presentation)                                       220
Participation in Seminar
Participation in and preparation for seminar discussion is the single largest component of your grade.  Each week I will ask for volunteers to act as reading discussion leaders.  Each leader should prepare 3-4 discussion questions that relate to his/her assigned readings. These questions must be submitted to the instructor either in physical or electronic form on Monday. Other students should read the material and come prepared to engage in a discussion centered around the questions generated by their peers.  I will be monitoring each student’s involvement and apparent preparation for seminar over the term and these observations and the submitted question sheets will be considered in assigning your participation grade.
Late Assignments 
Unless arrangements are made with the instructor prior to the due date.  Assignments, papers and projects that are not handed in on time will be penalized 5 points per day to a maximum of 50% of possible points.
Week 1 Introduction to Complex Systems and the Social Sciences
· Axelrod, The Complexity of Cooperation. Introduction.

· Jervis, Robert. 1998. “Complexity and the Analysis of Political and Social Life.” Political Science Quarterly 122, 4 : 569-93.

· Schelling,  Micromotives and Macrobehavior.  Chapter 1
· Cederman, Lars-Erik.  2001. “Agent Based Modeling in Political Science” The Political Methodologist v 10, 1, pp: 16- 22.  AND  Charles Taber. 2001 “Of Spells, Potions and Computational Social Science” The Political Methodologist v 10, 1, pp: 23-25.
· Page, Scott. 1999. “Computational models from A to Z.” Complexity 5 (1): 35-41. 

Modeling Assignment 1 (Wed):  
Download and install NetLogo 2.0.2 from 

http://ccl.northwestern.edu/netlogo/
Complete tutorial #1 in the NetLogo manual  and  replicate the steps in Balzano, Gerald. 2002. Turtle Epidemic A NetLogo Simulation Activity (in the collab folder for week 1).
IMPORTANT NOTE: Store the code you create in your Collab student work space FOR THIS CLASS (call it myname_t1 where ‘myname’ is your last name). Please don’t store your assignment code on your personal Collab home folder since that folder won’t be available in class unless we continuously log off and on the classroom PC (and reinstall NetLogo each time). 
Week 2 Agent-Based Models and Complex Adaptive Systems.

· Rauch, Jonathan. 2002. “Seeing Around Corners.” The Atlantic Monthly, April 2002. 

· Axtell, Robert (2000). “Why Agents? On the Varied Motivations For Agent Computing in the Social Sciences.” Brookings Institute CSED Working Paper #17 

· Lansing, Stephen J. 2002. “’Artificial societies’ and the social sciences”, Artificial Life, v.8 n.3, p.279-292, 2002

· Schelling,  Micromotives and Macrobehavior.  Chapter 2 - 4.

· *Bonabeau, Eric. 2002. Agent-based Modeling: methods and techniques for simulating human systems. Proceedings of the National Academy of Sciences (PNAS) 99, 3. p 7280-7287.

· *Parunak, H. Van Dyke, Savit, Robert and Riolo, Rick. (1998) “Agent-Based Modeling vs. Equation-Based Modeling: A Case Study and Users’ Guide.” In Proc. Of Workshop on Multi-agent systems and Agent-based Simulation (MABS ‘98), Springer. 
Modeling Assignment 2 (Wed):  

Complete tutorial #2 from the Netlogo Manual. Store the code you create in your Collab student work space FOR THIS CLASS (call it myname_t2 where ‘myname’ is your last name)
Week 3 Evolutionary Games and Genetic Algorithms 
· Holland, John. 1992. “Complex Adaptive Systems.” Daedalus 121: 17-30.

· Holland, John. 1992. “Genetic Algorithms.” Scientific American. July. pp. 66-72.

· Axelrod, Robert. 1997. The Complexity of Cooperation. Chapter 1.
· Joshua Epstein 2001 “Zones of Cooperation in Demographic Prisoner's Dilemma” Brookings Institute Working Paper.
· Miller, John H.. 1996. “The Coevolution of Automata in the Repeated Prisoner’s Dilemma.” Journal of Economic Behavior and Organization 29:1.

Modeling Assignment 3 (Wed):  

Complete tutorial #3 from the Netlogo Manual.  Store the code you create in your Collab student work space FOR THIS CLASS  (call it myname_t3 where ‘myname’ is your last name)
Week 4  Early Computer-based Models of World Politics 
· Bremmer, Stiart A. and Micheal Mihalka. 1977. “Machiavelli in Machina: Or politics among Hexagons” in Karl Deutsch, Bruno Fritsch, Helio Jaguaribe and Andrei S. Markovits Problems of World Modeling: Political and Social Implications. Ballinger: Cambridge, MA. (reserve)
· Taber, Charles and Richard J. Timpone (1996) “Beyond Simplicity: Focused Realism and Computational Modeling in International Politics” Mershon International Studies Review. 40: 41-79.

· Stoll, Richard. 1987.  “System and State in International Politics: A Computer Simulation of Balancing in an anarchic world”. International Studies Quarterly  31:4 (December 1987), pp. 387 402.
· Cederman, Lars-Erik. 1997. Emergent Actors in World Politics. Princeton: Princeton University Press (ch 1 - 3) 
Modeling Assignment 4 (Wed):  

Adapt an existing model. Select one of the models from the NetLogo Models library and alter it in some significant (but not necessarily profound) way.  Save this model in your Collab student work space FOR THIS CLASS along with a brief note (.doc or txt file) describing what you did to change the model. We’ll run both the original and your adapted versions during class time for a little edu-tainment!
Week 5 Contemporary Models of International Relations and Comparative Politics
· Axelrod, Robert. 1997. The Complexity of Cooperation.New York:  Chapters 4, 6.

· Cederman, Lars-Erik. 1997. Emergent Actors in World Politics. Princeton: Princeton University Press. Chapters 4 – 9. 
· Cederman, Lars-Eric. 2003. “Modeling the Size of Wars: From Billiard Balls to Sandpiles” American Political Science Review. 97, 1:135-150.
· Simon, Marc and Harvey Starr. 1996. “Extraction, Allocation and the Rise and Decline of States: A simulation analysis of two-level security management” Journal of Conflict Resolution 40, 2: 272-297.
· Lustick, Ian S., Dan Miodownick and Roy Eidelson. 2004. “Secessionism in Multicultural States: Does Sharing Power Prevent or Encourage It? American Political Science Review , 98, 2 pp: 209-229.  

· Epstein, Joshua M., John D. Steinbruner, Miles T. Parker 2001 “Modeling Civil Violence: An Agent-Based Computational Approach” CSED Working Paper No. 20 http://www.brookings.edu/es/dynamics/papers/cviolence/cviolence.pdf
Modeling Assignment 5 (Wed):  

Now that you’ve seen some examples, its time to propose some model concepts. In one or two pages (maximum) compose brief (one or two paragraph) outlines of at least 3 ideas you have for an agent based model. Each outline should consider what/who the agents are, what attributes they might have, how they might interact, etc.  Come prepared to share these ideas with the class. We’ll spend time discussing and refining everyone’s ideas. 
Week 6 Models of Cultures, Norms and their Transmission
· Axelrod, Robert. 1997. The Complexity of Cooperation. Basic Books.

· Introduction, Chapters. 3, 7

· Axelrod, Robert,  1997 “Disseminating Culture” Journal of Conflict Resolution, Vol. 41, No. 2. pp. 203-226 (J-Stor)
· * Bednar, Jenna and Scott Page, “Games Theory and Culture.” see Jenna Bednar’s web site http://www-personal.umich.edu/~jbednar
Modeling Assignment  (Wed):  

Class Modeling project Proposal Due Wednesday (Notice the lighter reading list for this week). In a paper of not more that 4 pages (typed double spaced 12 pt point font) describe the model you want to build.  Your paper should begin with a brief introduction to the problem or substantive question you. 
Week 7 Modeling Diverse Agents and Group Decisions
· *Johnson, Norman. 1999. “Diversity and Robustness: Collective Problem Solving: Functionality beyond the individual.” 
· Arthur, W. Brian. (1994). Inductive reasoning and bounded rationality. American Economic Review 84:406-411. 

· Hong, L, and S. Page. 2001. “Problem Solving by Heterogeneous Agents.” Journal of Economic Theory 97(1): 123-163. (PDF in Collab)
· * Klüver, Jürgen and Christina Stoica. 2004. “Simulations of Group Dynamics with Different Models” Journal of Artificial Societies and Social Simulation 6, 4.

Modeling Assignment  6 (Wed):  

Brainstorm Session! Show us the goods…so far.  You should be prepared to take the reigns of the class PC and run what you’ve got for the class on the big screen! I’ll supply the popcorn… Submit a VERY brief (one to two paragraph summary of coding progress (like a LOG entry). Tell me what’s new in this week’s code, describe any updated features, let me know about any problems!
Week 8 Simulated Societies, Social Structures and Institutions
· Epstein, Joshua M. and Axtell, Robert L. (1996) Growing Artificial Societies: Social Science from the Bottom-Up. The MIT Press. Chapters: I, II, IV (reserve)
· Bhavani, R. 2003. “Adaptive Agents, Political Institutions and Civic Traditions in Modern Italy.” Journal of Artificial Societies and Social Simulation vol. 6, no. 4.
· Raczynski, S.  2004.  “Simulation of The Dynamic Interactions Between Terror and Anti-Terror Organizational Structures.” Journal of Artificial Societies and Social Simulations 7,2.
· Page, S. 1999. “On the Emergence of Cities.” Journal of Urban Economics 45: 184-208 (reserve)
Modeling Assignment  7 (Wed):  

Brainstorm Session #2 Show us the goods (so far) Submit a VERY brief (one to two paragraph summary of coding progress (like a LOG entry). Tell me what’s new in this week’s code, describe any updated features, let me know about any problems!
Week 9 Co-Adaptation, Self-Organized Criticality and Perpetual Novelty

· Per Bak. 1997. How Nature Works, Chapter 1 to 3
· Edmonds, Bruce (1999) “Gossip, Sexual Recombination and the El Farol Bar: Modeling the Emergence of Heterogeneity.” J. Artificial Societies and Social Simulation (JASSS) 2 (3). http://www.soc.surrey.ac.uk/JASSS/2/3/2.html
· Challet, D. and Y. C. Zhang (1997) “Emergence of Cooperation and Organization in an Evolutionary Game.” Physica A 246: 407. Online at: http://xxx.sissa.it/abs/adap-org/9708006
· Ishii, Page and Wang. 1999. “A Day at the Beach: Human Agents Self-Organizing on the Sand Pile.” Advances in Complex Systems 2(1): 37-63.
Modeling Assignment  8 (Wed):  

Brainstorm Session #3 Show us the goods (so far) Submit a VERY brief (one to two paragraph summary of coding progress (like a LOG entry). Tell me what’s new in this week’s code, describe any updated features, let me know about any problems!
Week 10  Model Validation and Testing 


· Miller, J.H. 1998. “Active Nonlinear Tests (ANTs) of Complex Simulations Models.” Management Science 44(6). 

· Sergeant, Richard  G. 1996 “Verification and Validation of Simulation Models” Proceedings of the 1996 Winter Simulation Conference.

· Shalizi, Cosma R. 2003.  Methods and Techniques of Complex Systems Science: An Overview. Working Papers (?) Center for the Study of Complex Systems, University of Michigan, Ann Arbor, MI 48109 USA

Modeling Assignment:  

In-Class Presentation of Final Working Models!  Each student will be allotted 10-15 minutes to setup, run and briefly explain what their model is doing.  The model code MUST be placed in the Collab folder and MUST include appropriate documentation in the ‘Information’ section of the model (What is it? How it works, How to Use it, Things to Notice, Things to Try, etc.)  Much of this will be a revision of the initial proposal but some will be new writing. Check out an existing model in the models library for an example of documentation. No paper submission beyond this is documentation is required.
Additional/ Optional Topics (we could agree to substitute/append one of these sets of reading for/to some other week) 

I. Electoral Dynamics and Spatial Voting Models
· Kollman, Ken, John Miller, and Scott Page. 1992. “Adaptive Parties and Spatial Elections.” American Political Science Review 86: 929-937.

· Kollman, Ken, John Miller, and Scott Page. 1998. “Political Parties and Electoral Landscapes.” British Journal of Political Science 28: 139-58.

· Kollman, Ken, John Miller, and Scott Page. 1997. “Political Institutions and Sorting in a Tiebout Model.” American Economic Review 87: 977-92.

II. Effects of Interaction Rules: Avoiding Stone Soup

· Epstein, Joshua M. (1998). “Zones of Cooperation in Demographic Prisoner’s Dilemma.” Santa Fe Institute Working Paper SFI-97-12-094. Complexity 4(2): 36-48. 
· Riolo, Rick, Axelrod, Robert and Cohen, Michael D. (2001) “Evolution of Cooperation without Reciprocity.” Nature 414 (Nov 2001): 441-443.

· Nowak and Sigmund, K. “Evolution: Tides of Tolerance.” Nature 414 (Nov 2001): 401-403. (commentary on the Riolo etal paper in the same issue.)
· Andreas Flache and Rainer Hegselmann (2001) “Do Irregular Grids make a Difference? Relaxing the Spatial Regularity Assumption in Cellular Models of Social Dynamics.” J. Artificial Societies and Social Simulation 4 (4).

III. Policy Relevant Models


· Epstein, Joshua M, Derek A.T. Cummings, Shubha Chakravarty, Ramesh M. Singa, Donald S. Burke. 2002 “Toward a Containment Strategy for Smallpox Bioterror: An Individual-Based Computational Approach” CSED Working Paper No. 31 

