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Introduction

Welcome to ECC/ETC 3860, Integrated Economic Modelling (IEM)!

We are extremely excited to offer this unit jointly between the Department of Economics and the
Department of Econometrics and Business Statistics at Monash University, Clayton. To our knowledge,
this is one of the first Complex Adaptive Systems (CAS) undergraduate units to be taught in an
Economics context in Australia, so we will all be part of a ground-breaking work in this unit!

Why now? A quick look at the newspapers and news bulletins reveals a telling set of problems facing
Australia at present: the global financial crisis, the sovereign debt crisis in Europe, the enhanced
greenhouse effect, global and national food security problems, and continuing concerns over the shifting
global trade balance from the US to China. In IEM this semester, we will be arguing that all of these
problems can be, and should be, analysed through the CAS perspective.

What are the commonalities? Take the example of the sovereign debt crisis in Europe, where we have:
many economic actors (sovereign nations); drawn into economic transactions via a complicated network
of transfers, loans and debts; non-rational biases in these actors' behaviours (fear, anxiety,
herd-behaviour); and consequent outcomes which seem abrupt and unpredictable (credit-flights,
stock-market bubbles and crashes, riots and political turmoil) -- in short, we have the elements of a
Complex System.

Complex Systems Science (CSS) aims to understand such systems with a view to producing models of
their behaviour for analysis and ultimately, prediction. The common tool of CSS is Agent-Based
Modelling (ABM), which allows for non-rational, heterogeneous, and asymmetrically interacting agents to
come together in a digital universe. Sound familiar? .. If you've played Civilization, World of Warcraft,
SimCity, or SecondLife, stay tuned -- we'll show you how games are actually more helpful to economists
than just providing entertainment in their spare time!

We hope you enjoy exploring with us the fascinating world of Complex Adaptive Systems and ABMs!

Unit synopsis

The aim of this unit is to enable students to understand some of the complexities of interdisciplinary
policy problems, particularly in the areas of sustainable development, and to enable them to design and
undertake integrated modelling exercises for themselves. A complex systems science perspective will be
adopted, introducing Agent-Based Modelling (ABM) as a flexible and powerful tool for exploring solutions
to complex real-world problems. The ABM approach will be demonstrated and critically assessed
through several interdisciplinary, integrated economy/sustainability models. Additionally, a flexible ABM
modelling platform (NetLogo) will be introduced and demonstrated.

Learning outcomes

The learning goals associated with this unit are for students to:

understand some of the complexities of interdisciplinary policy problems, particularly in the areas
of sustainable development

•   

comprehend and critically assess the complex systems perspective•   
critically evaluate agent-based models and their outputs•   
develop and analyse an agent-based model of an integrated modelling problem•   
undertake verification, validation, evaluation and assessment of integrated modelling outputs•   
apply integrated modelling approaches to real-world interdisciplinary economic problems.•   

ECC3860 Integrated economic modelling - Semester 2, 2010

2



Contact hours

39 contact hours

Unit relationships

Prerequisites

Students must have passed ETC1000 before undertaking this unit

Co-requisites

It is recommended that students study ECC2800 Prosperity, poverty and sustainability in a globalised
world
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Teaching and learning method

Timetable information

For information on your timetable, including tutorial allocation if required, please refer to:
http://allocate.its.monash.edu.au/

Unit Schedule

Topic Lecturer/Speaker Key Dates Activity

Intro to IEM
[1]

Angus/Parris

The CAS
Perspective
[2-3]

Parris

A Tour of
Complex
Policy
Problems
[4-5]

Parris

Intro to ABMs
[6-7]

Angus

The Art of
ABMs [8]

Angus End of week 4 tutorial Complexity Assignment DUE (10
marks)

Simulation &
Gaming [9]

Parris Start of week 5 tutorial Minor Project Topic Announced

Overview of
CAS
Modelling [10]

Parris

CAS
Examples
[11-13]

Angus End of week 6 tutorial Minor Project DUE (15 marks)

Data
Acquisition
[14-15]

Parris

Calibration,
Verification
[16-18]

Angus

Research
Examples
[19-21]

Parris In week 10 tutorial Major Project Presentation (5 marks)

Analysis &
Interpretation
of Outputs
[22-23]

Angus

Review [24] Angus/Parris Last day of semester (week
12)

Major Project Due (25 marks)
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Introduction to ETC/ECC 3860 Integrated Economic Modelling

[Lecture 1: Simon Angus, Brett Parris & Behrooz-Hassani M.]

Don't be alarmed by the number of readings listed on the following pages - we don't expect you to read
them all. Required readings are marked with **. The other readings are ones you may find useful or
interesting. Since there's only one unit covering complex systems approaches to integrated economic
modelling, we thought it best to give you an idea of the breadth of material being produced and the
amazing work being done in this exciting and rapidly expanding field. You won't have to go hunting either
- all readings will be provided as pdfs in a zip folder.

Part 1: Introductions to Integrated Modelling (Motivation)

1.1: Economic Conundrums and the Complex Adaptive Systems Perspective

[Lectures 2 & 3: Brett Parris]

Ackerman, F., (2002) "Still Dead after All These Years: Interpreting the Failure of General Equilibrium
Theory", Journal of Economic Methodology, Vol. 9, No. 2, June, pp. 119-139.

Arthur, W.B., (1990) "Positive Feedbacks in the Economy", Scientific American, Vol. 262, No. 2,
February, pp. 92-95 & 98-99.

** Arthur, W.B., (1999) "Complexity and the Economy", Science, Vol. 284, No. 5411, 2 April, pp. 107-109.

Ayres, R.U., (2007) "On the Practical Limits to Substitution", Ecological Economics, Vol. 61, No. 1, 15
February, pp. 115-128.

Bak, P. and Chen, K., (1991) "Self-Organized Criticality", Scientific American, Vol. 264, No. 1, January,
pp. 46-53.

Clower, R.W., (1995) "Axiomatics in Economics", Southern Economic Journal, Vol. 62, No. 2, October,
pp. 307-319.

Cohen, A.J. and Harcourt, G.C., (2003) "Whatever Happened to the Cambridge Capital Theory
Controversies?" Journal of Economic Perspectives, Vol. 17, No. 1, Winter, pp. 199-214.

Colander, D., Howitt, P., Kirman, A., Leijonhufvud, A. and Mehrling, P., (2008) "Beyond DSGE Models:
Toward an Empirically Based Macroeconomics", American Economic Review, Vol. 98, No. 2, May, pp.
236-240.

Colander, D. and Rothschild, C., (2010) "Sins of the Sons of Samuelson: Vision, Pedagogy, and the
Zig-Zag Windings of Complex Dynamics", Journal of Economic Behavior & Organization, Vol. 74, No. 3,
June, pp. 277-290.

Conlisk, J., (1996) "Why Bounded Rationality?" Journal of Economic Literature, Vol. 34, No. 2, June, pp.
669-700.

Dillard, D., (1988) "The Barter Illusion in Classical and Neoclassical Economics", Eastern Economic
Journal, Vol. 14, No. 4, October-December, pp. 299-318.

Felipe, J. and Fisher, F.M., (2003) "Aggregation in Production Functions: What Applied Economists
Should Know", Metroeconomica, Vol. 54, No. 2-3, May-September, pp. 208-262.
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** Foster, J., (2005) "From Simplistic to Complex Systems in Economics", Cambridge Journal of
Economics, Vol. 29, No. 6, November, pp. 873-892.

Gu, M., Weedbrook, C., Perales, Á. and Nielsen, M.A., (2009) "More Really is Different", Physica D, Vol.
238, No. 9-10, 15 May, pp. 835-839.

Harper, D.A. and Endres, A.M., (2010) "Capital as a Layer Cake: A Systems Approach to Capital and its
Multi-Level Structure", Journal of Economic Behavior & Organization, Vol. 74, No. 1-2, May, pp. 30-41.

Helbing, D., (2009) "Managing Complexity in Socio-Economic Systems", European Review, Vol. 17, No.
2, pp. 423-438.

Kirman, A.P., (1989) "The Intrinsic Limits of Modern Economic Theory: The Emperor Has No Clothes",
Economic Journal, Vol. 99, No. 395, Supplement, pp. 126-139.

** Kirman, A.P., (1992) "Whom or What Does the Representative Individual Represent?" Journal of
Economic Perspectives, Vol. 6, No. 2, Spring, pp. 117-136.

** Kirman, A.P., (2008) "Economy as a Complex System", InThe New Palgrave Dictionary of Economics
Online ed. Durlauf, S.N. and Blume, L.E.; 2nd Edition; Palgrave
Macmillan. http://www.dictionaryofeconomics.com/article?id=pde2008_E000246

Miller & Page, (2007) Complex Adaptive Systems, Chapter 2: Complexity in Social Worlds, pp. 9-31.

Neumayer, E., (1999) "Global Warming: Discounting is not the Issue, but Substitutability is", Energy
Policy, Vol. 27, No. 1, January, pp. 33-43.

North & Macal, (2007) Managing Business Complexity, Chapter 4. The Roots of ABMS, pp. 45-58.

Oxley, L. and George, D.A.R., (2007) "Economics on the Edge of Chaos: Some Pitfalls of Linearizing
Complex Systems", Environmental Modelling & Software, Vol. 22, No. 5, May, pp. 580-589.

Ramalingam, B., Jones, H., Reba, T. and Young, J., (2008) "Exploring the Science of Complexity: Ideas
and Implications for Development and Humanitarian Efforts", London, Overseas Development Institute,
Working Paper 285, October, 75 pp.

Rizvi, S.A.T., (1994) "The Microfoundations Project in General Equilibrium Theory", Cambridge Journal
of Economics, Vol. 18, No. 4, August, pp. 357-377.

Rosser, J.B., Jr., (1999) "On the Complexities of Complex Economic Dynamics", Journal of Economic
Perspectives, Vol. 13, No. 4, Fall, pp. 169-192.

Rosser, J.B., Jr., (2010) "Is a Transdisciplinary Perspective on Economic Complexity Possible?" Journal
of Economic Behavior & Organization, Vol. 75, No. 1, July, pp. 3-11.

Saari, D.G., (1995) "Mathematical Complexity of Simple Economics", Notices of the American
Mathematical Society, Vol. 42, No. 2, February, pp. 222-230.
http://www.ams.org/notices/199502/saari.pdf

Saari, D.G., (1996) "The Ease of Generating Chaotic Behavior in Economics", Chaos, Solitons &
Fractals, Vol. 7, No. 12, December, pp. 2267-2278.

Scheffer, M., Bascompte, J., Brock, W.A., Brovkin, V., Carpenter, S.R., Dakos, V., Held, H., van Nes,
E.H., Rietkerk, M. and Sugihara, G., (2009) "Early-Warning Signals for Critical Transitions", Nature, Vol.
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461, No. 7260, 3 September, pp. 53-59.

Vicsek, T., (2002) "The Bigger Picture", Nature, Vol. 418, No. 6894, 11 July, p. 131.

Velupillai, K.V., (2005) "The Unreasonable Ineffectiveness of Mathematics in Economics", Cambridge
Journal of Economics, Vol. 29, No. 6, November, pp. 849-872.

Velupillai, K.V., (2007) "Variations on the Theme of Conning in Mathematical Economics", Journal of
Economic Surveys, Vol. 21, No. 3, July, pp. 466-505.

1.2: A Tour of Complex Policy Problems: Climate-change, economic development, energy,
sustainability, finance, conflict, innovation

[Lectures 4 & 5: Brett Parris]

Ayres, R.U., (2008) "Sustainability Economics: Where do we Stand?" Ecological Economics, Vol. 67, No.
2, September, pp. 281-310.

** Ackerman, F., DeCanio, S.J., Howarth, R.B. and Kristen, S., (2009) "Limits of Integrated Assessment
Models of Climate Change", Climatic Change, Vol. 95, No. 3-4, August, pp. 297-315.

Aleklett, K., Höök, M., Jakobsson, K., Lardelli, M., Snowden, S. and Söderbergh, B., (2009) "The Peak of
the Oil Age - Analyzing the World Oil Production Reference Scenario in World Energy Outlook 2008",
Energy Policy, Vol. 38, No. 3, March, pp. 1398-1414.

Antonelli, C., (2009) "The Economics of Innovation: From the Classical Legacies to the Economics of
Complexity", Economics of Innovation and New Technology, Vol. 18, No. 7, pp. 611-646.

Battisti, D.S. and Naylor, R.L., (2009) "Historical Warnings of Future Food Insecurity with Unprecedented
Seasonal Heat", Science, Vol. 323, No. 5911, 9 January, pp. 240-244.

Bettencourt, L.M.A., Lobo, J., Helbing, D., Kühnert, C. and West, G.B., (2007) "Growth, Innovation,
Scaling, and the Pace of Life in Cities", Proceedings of the National Academy of Sciences of the United
States of America, Vol. 104, No. 17, 24 April, pp. 7301-7306.

** Bezemer, D.J., (2009) ""No One Saw This Coming": Understanding Financial Crisis Through
Accounting Models", Munich University, Munich Personal RePEc Archive, MPRA Paper No. 15892, 16
June, 50 pp. http://mpra.ub.uni-muenchen.de/15892/

Buldyrev, S.V., Parshani, R., Paul, G., Stanley, H.E. and Havlin, S., (2010) "Catastrophic Cascade of
Failures in Interdependent Networks", Nature, Vol. 464, No. 7291, 15 April, pp. 1025-1028.

Dupont, A., (2008) "The Strategic Implications of Climate Change", Survival, Vol. 50, No. 3, June - July,
pp. 29-54.

Easterling, D.R. and Wehner, M.F., (2009) "Is the Climate Warming or Cooling?" Geophysical Research
Letters, Vol. 36, No. 8, L08706, 25 April, pp. 3.

Hall, D.C. and Behl, R.J., (2006) "Integrating Economic Analysis and the Science of Climate Instability",
Ecological Economics, Vol. 57, No. 3, 25 May, pp. 442-465.

Hall, C., Lindenberger, D., Kümmel, R., Kroeger, T. and Eichhorn, W., (2001) "The Need to Reintegrate
the Natural Sciences with Economics", BioScience, Vol. 51, No. 8, August, pp. 663-673.
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Hansen, J.E., Sato, M., Kharecha, P., Beerling, D., Berner, R., Masson-Delmotte, V., Pagani, M.,
Raymo, M., Royer, D.L. and Zachos, J.C., (2008) "Target Atmospheric CO2: Where Should Humanity
Aim?" Open Atmospheric Science Journal, Vol. 2, pp. 217-231.

Jakobsson, K., Söderbergh, B., Höök, M. and Aleklett, K., (2009) "How Reasonable are Oil Production
Scenarios from Public Agencies?" Energy Policy, Vol. 37, No. 11, November, pp. 4809-4818.

Lean, J.L. and Rind, D.H., (2008) "How Natural and Anthropogenic Influences Alter Global and Regional
Surface Temperatures: 1889 to 2006", Geophysical Research Letters, Vol. 35, L18701, 16 September, 6
pp.

Krugman, P.R., (2009) "How Did Economists Get it So Wrong?" New York Times, New York, 2
September. http://www.nytimes.com/2009/09/06/magazine/06Economic-t.html?ref=paulkrugman

** Lenton, T.M., Held, H., Kriegler, E., Hall, J.W., Lucht, W., Rahmstorf, S. and Schellnhuber, H.J.,
(2008) "Tipping Elements in the Earth's Climate System", Proceedings of the National Academy of
Sciences of the United States of America, Vol. 105, No. 6, 12 February, pp. 1786-1793.

Mann, M.E., Zhang, Z., Hughes, M.K., Bradley, R.S., Miller, S.K., Rutherford, S. and Ni, F., (2008)
"Proxy-based Reconstructions of Hemispheric and Global Surface Temperature Variations over the Past
Two Millennia", Proceedings of the National Academy of Sciences of the United States of America, Vol.
105, No. 36, 9 September, pp. 13252-13257.

Metcalfe, J.S., (2006) "Innovation and the Conditions of Economic Progress", Economic Analysis and
Policy, Vol. 36, No. 1-2, March - September, pp. 1-12.

Michael, J.A., (2007) "Episodic Flooding and the Cost of Sea-level Rise", Ecological Economics, Vol. 63,
No. 1, 15 June, pp. 149-159.

Moss, R.H., Edmonds, J.A., Hibbard, K.A., Manning, M.R., Rose, S.K., van Vuuren, D.P., Carter, T.R.,
Emori, S., Kainuma, M., Kram, T., Meehl, G.A., Mitchell, J.F.B., Nakicenovic, N., Riahi, K., Smith, S.J.,
Stouffer, R.J., Thomson, A.M., Weyant, J.P. and Wilbanks, T.J., (2010) "The Next Generation of
Scenarios for Climate Change Research and Assessment", Nature, Vol. 463, No. 7282, 11 February, pp.
747-756.

Neumayer, E., (2007) "A Missed Opportunity: The Stern Review on Climate Change Fails to Tackle the
Issue of Non-Substitutable Loss of Natural Capital", Global Environmental Change, Vol. 17, No. 3-4,
August - October, pp. 297-301.

** Ormerod, P., (2010) "The Current Crisis and the Culpability of Macroeconomic Theory", Twenty-First
Century Society, Vol. 5, No. 1, February, pp. 5-18.

** Parris, B.W., (2008) "Modelling Innovative Regions: Conceptual, Mathematical and Computational
Challenges", Invited background paper, Dahlem Conference on the Mathematics of Social Entities, Freie
Universität, Berlin, 14-19 December 2008, 27 pp.

Raupach, M.R., Marland, G., Ciais, P., Le Quéré, C., Canadell, J.G., Klepper, G. and Field, C.B., (2007)
"Global and Regional Drivers of Accelerating CO2 Emissions", Proceedings of the National Academy of
Sciences of the United States of America, Vol. 104, No. 24, 12 June, pp. 10288-10293.
http://www.pnas.org/content/104/24/10288.full.pdf

Rockström, J., et al. (2009) "A Safe Operating Space for Humanity", Nature, Vol. 461, No. 7263, 24
September, pp. 472-475.
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Rogelj, J., Nabel, J., Chen, C., Hare, W., Markmann, K., Meinshausen, M., Schaeffer, M., Macey, K. and
Hohne, N., (2010) "Copenhagen Accord Pledges are Paltry", Nature, Vol. 464, No. 7292, 22 April, pp.
1126-1128.

Rosenzweig, C., Karoly, D., Vicarelli, M., Neofotis, P., Wu, Q., Casassa, G., Menzel, A., Root, T.L.,
Estrella, N., Seguin, B., Tryjanowski, P., Liu, C., Rawlins, S. and Imeson, A., (2008) "Attributing Physical
and Biological Impacts to Anthropogenic Climate Change", Nature, Vol. 453, No. 7193, 15 May, pp.
353-357.

Smith, J.B., Schneider, S.H., Oppenheimer, M., Yohe, G.W., Hare, W., Mastrandrea, M.D., Patwardhan,
A., Burton, I., Corfee-Morlot, J., Magadza, C.H.D., Füssel, H.-M., Pittock, A.B., Rahman, A., Suarez, A.
and van Ypersele, J.-P., (2009) "Assessing Dangerous Climate Change through an Update of the
Intergovernmental Panel on Climate Change (IPCC) "Reasons for Concern"", Proceedings of the
National Academy of Sciences of the United States of America, Vol. 106, No. 11, 17 March, pp.
4133–4137. http://www.pnas.org/cgi/doi/10.1073/pnas.0812355106

Solomon, S., Plattner, G.-K., Knutti, R. and Friedlingstein, P., (2009) "Irreversible Climate Change Due to
Carbon Dioxide Emissions", Proceedings of the National Academy of Sciences of the United States of
America, Vol. 106, No. 6, 10 February, pp. 1704-1709.
http://www.pnas.org/content/106/6/1704.abstract?etoc

Stott, P.A., Stone, D.A. and Allen, M.R., (2004) "Human Contribution to the European Heatwave of
2003", Nature, Vol. 432, No. 7017, 2 December, pp. 610-614.

Strahan, D., (2009) "Green Grid", New Scientist, Vol. 201, No. 2699, 14 March, pp. 42-45.

Turner, G.M., (2008) "A Comparison of The Limits to Growth with 30 Years of Reality", Global
Environmental Change, Vol. 18, No. 3, August, pp. 397-411.

** Vespignani, A., (2010) "The Fragility of Interdependency", Nature, Vol. 464, No. 7291, 15 April, pp.
984-985.

Weart, S., (2003) "The Discovery of Rapid Climate Change", Physics Today, Vol. 56, No. 8, August, pp.
30-36.

Part 2: The Agent-Based Modelling Approach (Method)

2.1:  Introduction to Agent-Based Modelling

[Lectures 6 & 7: Simon Angus]

Axtell, R.L., (2000) "Why Agents? On the Varied Motivations for Agent Computing in the Social
Sciences", Center on Social and Economic Dynamics, Working Paper No. 17, Washington DC,
November, 22 pp. http://www.brookings.edu/reports/2000/11technology_axtell.aspx

Badham, J., (2010) "A Compendium of Modelling Techniques", Integration Insights No. 12, ANU College
of Medicine, Biology & Environment, Australian National University, May, 24 pp.
http://i2s.anu.edu.au/sites/default/files/integration-insights/integration-insight_12.pdf

Bonabeau, E., (2002) "Agent-Based Modeling: Methods and Techniques for Simulating Human
Systems", Proceedings of the National Academy of Sciences of the United States of America, Vol. 99,
Supplement 3, 14 May, pp. 7280-7287.

Bonabeau, E., (2002) "Predicting the Unpredictable", Harvard Business Review, Vol. 80, No. 3, March,
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pp. 109-115.

Boulanger, P.-M. and Bréchet, T., (2005) "Models for Policy-Making in Sustainable Development: The
State of the Art and Perspectives for Research", Ecological Economics, Vol. 55, No. 3, 15 November, pp.
337-350.

Buchanan, M., (2009) "Meltdown Modelling", Nature, Vol. 460, No. 7256, 6 August, pp. 680-682.

Diamond, J.M., (2002) "Life with the Artificial Anasazi", Nature, Vol. 419, No. 6907, 10 October, pp.
567-569.

Fagiolo, G. and Roventini, A., (2008) "On the Scientific Status of Economic Policy: A Tale of Alternative
Paradigms", LEM Working Paper Series 2008/03, Laboratory of Economics and Management Sant’Anna
School of Advanced Studies, Pisa, February, 28 pp. http://www.lem.sssup.it/WPLem/files/2008-03.pdf

** Farmer, J.D. and Foley, D., (2009) "The Economy Needs Agent-Based Modelling", Nature, Vol. 460,
No. 7256, 6 August, pp. 685-686.

** Gilbert (2008) Agent-Based Models, Chapter 1. The Idea of Agent-Based Models, pp. 1-20.

Grimm, V., et al., (2005) "Pattern-Oriented Modeling of Agent-Based Complex Systems: Lessons from
Ecology", Science, Vol. 310, No. 5750, 11 November, pp. 987-991.

Heckbert, S., Baynes, T. and Reeson, A., (2010) "Agent-Based Modeling in Ecological Economics",
Annals of the New York Academy of Sciences, Vol. 1185, January, pp. 39-53.

Holland, J.H. and Miller, J.H., (1991) "Artificial Adaptive Agents in Economic Theory", American
Economic Review, Vol. 81, No. 2, May, pp. 365-371.

LeBaron, B. and Tesfatsion, L., (2008) "Modeling Macroeconomies as Open-Ended Dynamic Systems of
Interacting Agents", American Economic Review, Vol. 98, No. 2, May, pp. 246-250.

Miller & Page, (2007) Complex Adaptive Systems, Chapter 6: Why Agent-Based Objects? pp. 78-89.

North & Macal, (2007) Managing Business Complexity, Chapter 2. The ABMS Paradigm, pp. 11-23.

North & Macal, (2007) Managing Business Complexity, Chapter 3. Agents Up Close, pp. 24-44.

North & Macal, (2007) Managing Business Complexity, Chapter 5. The Role of ABMS, pp. 59-96.

** Page, S.E., (2008) "Agent-Based Models", InThe New Palgrave Dictionary of Economics Online ed.
Durlauf, S.N. and Blume, L.E.; 2nd Edition; Palgrave Macmillan, pp.
1-9. http://www.dictionaryofeconomics.com/article?id=pde2008_A000218

** Rauch, J., (2002) "Seeing Around Corners", The Atlantic Monthly, Vol. 289, No. 4, April, pp. 35-48.
http://www.theatlantic.com/issues/2002/04/rauch.htm

** Tesfatsion, L., (2002) "Agent-Based Computational Economics: Growing Economies From the Bottom
Up", Artificial Life, Vol. 8, No. 1, Winter, pp. 55-82.

Tesfatsion, L., (2002) "Economic Agents and Markets as Emergent Phenomena", Proceedings of the
National Academy of Sciences of the United States of America, Vol. 99, Supplement 3, December, pp.
7191-7192.
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Tesfatsion, L., (2003) "Agent-Based Computational Economics: Modeling Economies as Complex
Adaptive Systems", Information Sciences, Vol. 149, No. 4, February, pp. 263-269.

2.2 The art of ABMs – designing 'good' models (interplay)

[Lecture 8: Simon Angus]

** Epstein, J.M., (2008) "Why Model?" Journal of Artificial Societies and Social Simulation, Vol. 11, No. 4,
October, pp. 5. http://jasss.soc.surrey.ac.uk/11/4/12.html

** Gilbert, N. and Terna, P., (2000) "How to Build and Use Agent-Based Models in Social Science", Mind
and Society, Vol. 1, No. 1, March, pp. 57-72.

** Grimm, V., et al., (2006) "A Standard Protocol for Describing Individual-Based and Agent-Based
Models", Ecological Modelling, Vol. 198, No. 1-2, 15 September, pp. 115-126.

Grimm, V., Berger, U., DeAngelis, D.L., Polhill, J.G., Giske, J. and Railsback, S.F., (2010) "The ODD
Protocol: A Review and First Update", Ecological Modelling, Vol. 221, No. 23, November, pp. 2760-2768.

Kornhauser, D., Wilensky, U. and Rand, W., (2009) "Design Guidelines for Agent Based Model
Visualization", Journal of Artificial Societies and Social Simulation, Vol. 12, No. 2, March, pp. 27.
http://jasss.soc.surrey.ac.uk/12/2/1.html

Miller & Page, (2007) Complex Adaptive Systems, Chapter 3: Modeling, pp. 35-43.

Miller & Page, (2007) Complex Adaptive Systems, Appendix A: An Open Agenda for Complex Adaptive
Social Systems, pp. 231-244.

** Miller & Page, (2007) Complex Adaptive Systems, Appendix B: Practices for Computational Modeling,
pp. 245-254.

Ramanath, A.M. and Gilbert, N., (2004) "The Design of Participatory Agent-Based Social Simulations",
Journal of Artificial Societies and Social Simulation, Vol. 7, No. 4, October, pp. 13.
http://jasss.soc.surrey.ac.uk/7/4/1.html

Richiardi, M., Leombruni, R., Saam, N. and Sonnessa, M., (2006) "A Common Protocol for Agent-Based
Social Simulation", Journal of Artificial Societies and Social Simulation, Vol. 9, No. 1, January, pp. 22.
http://jasss.soc.surrey.ac.uk/9/1/15.html

Triebig, C. and Klügl, F., (2009) "Elements of a Documentation Framework for Agent-Based Simulation
Models", Cybernetics and Systems, Vol. 40, No. 5, pp. 441-474.

2.3 What can we learn from the overlap between simulation modelling and gaming?

[Lecture 9: Brett Parris]

** Bainbridge, W.S., (2007) "The Scientific Research Potential of Virtual Worlds", Science, Vol. 317, No.
5837, 27 July, pp. 472-476.

Balicer, R.D., (2007) "Modeling Infectious Diseases Dissemination through Online Role-Playing Games",
Epidemiology, Vol. 18, pp. 260–261.

Barreteau, O., Bousquet, F. and Attonaty, J.-M., (2001) "Role-Playing Games for Opening the Black Box
of Multi-Agent Systems: Method and Lessons of its Application to Senegal River Valley Irrigated
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Systems", Journal of Artificial Societies and Social Simulation, Vol. 4, No. 2, March, pp. 18.
http://jasss.soc.surrey.ac.uk/4/2/5.html

Bohannon, J., (2008) "Scientists Invade Azeroth", Science, Vol. 320, No. 5883, 20 June, pp. 1592.

Castronova, E., (2006) "The Data Game: How Economists Can Learn From Online Video Games", Yale
Economic Review, Summer, pp. 7.
http://www.yaleeconomicreview.com/issues/summer2006/datagame.php

** Crooks, A., Hudson-Smith, A. and Dearden, J., (2009) "Agent Street: An Environment for Exploring
Agent-Based Models in Second Life", Journal of Artificial Societies and Social Simulation, Vol. 12, No. 4,
October, pp. 1-30. http://jasss.soc.surrey.ac.uk/12/4/10.html

D'Aquino, P., Le Page, C., Bousquet, F. and Bah, A., (2003) "Using Self-Designed Role-Playing Games
and a Multi-Agent System to Empower a Local Decision-Making Process for Land Use Management:
The SelfCormas Experiment in Senegal", Journal of Artificial Societies and Social Simulation, Vol. 6, No.
3, June, http://jasss.soc.surrey.ac.uk/6/3/5.html

** Dray, A., Perez, P., Jones, N., Le Page, C., D'Aquino, P. and Auatabu, T., (2006) "The AtollGame
Experience: From Knowledge Engineering to a Computer-Assisted Role Playing Game", Journal of
Artificial Societies and Social Simulation, Vol. 9, No. 1, January, pp. 1-10.
http://jasss.soc.surrey.ac.uk/9/1/6.html

Fortmüller, R., (2009) "Learning Through Business Games: Acquiring Competences Within Virtual
Realities", Simulation & Gaming, Vol. 40, No. 1, February, pp. 68-83.

Geurts, J.L.A., Duke, R.D. and Vermeulen, P.A.M., (2007) "Policy Gaming for Strategy and Change",
Long Range Planning, Vol. 40, No. 6, December, pp. 535-558.

Guyot, P. and Honiden, S., (2006) "Agent-Based Participatory Simulations: Merging Multi-Agent Systems
and Role-Playing Games", Journal of Artificial Societies and Social Simulation, Vol. 9, No. 4, 31 October,
15 pp. http://jasss.soc.surrey.ac.uk/9/4/8.html

Lofgren, E.T. and Fefferman, N.H., (2007) "The Untapped Potential of Virtual Game Worlds to Shed
Light on Real World Epidemics", The Lancet Infectious Diseases, Vol. 7, No. 9, September, pp. 625-629.

Miller, G., (2007) "The Promise of Parallel Universes", Science, Vol. 317, No. 5843, 7 September, pp.
1341-1343.

Nadolski, R.J., Hummel, H.G.K., van den Brink, H.J., Hoefakker, R.E., Slootmaker, A., Kurvers, H.J. and
Storm, J., (2008) "EMERGO: A Methodology and Toolkit for Developing Serious Games in Higher
Education", Simulation & Gaming, Vol. 39, No. 3, September, pp. 338-352.

Robson, D., (2008) "Virtual Similarities", Nature, Vol. 455, No. 7209, 4 September, pp. 32-33.

** Weir, K. and Baranowski, M., (2008) "Simulating History to Understand International Politics",
Simulation & Gaming, October, Early online publication, pp. 1-20.

2.4: Overview of ABM Platforms

[Lecture 10: Brett Parris]

NetLogo software, manual & tutorials http://ccl.northwestern.edu/netlogo/
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** Berryman, M.J. and Angus, S.D., (2010) "Tutorials on Agent-Based Modelling with NetLogo and
Network Analysis with Pajek", InComplex Physical, Biophysical & Econophysical Systems ed. Dewar,
R.L. and Detering, F.; World Scientific Publishing Company, World Scientific Lecture Notes in Complex
Systems, Vol. 9, pp. 351-375.

** Gilbert (2008) Agent-Based Models, Chapter 4. Designing and Developing Agent-Based Models, pp.
46-68.

Nikolai, C. and Madey, G., (2009) "Tools of the Trade: A Survey of Various Agent Based Modeling
Platforms", Journal of Artificial Societies and Social Simulation, Vol. 12, No. 2, March, 37 pp.
http://jasss.soc.surrey.ac.uk/12/2/2.html

North, M.J., Tatara, E., Collier, N.T. and Ozik, J., (2007) "Visual Agent-Based Model Development with
Repast Simphony", In Proceedings of the Agent 2007 Conference on Complex Interaction and Social
Emergence ed. North, M.J., Macal, C.M. and Sallach, D.; ANL/DIS-07-2, Co-hosted by Argonne National
Laboratory and Northwestern University, 15-17 November, pp. 173-192.

** Sklar, E., (2007) "NetLogo, A Multi-agent Simulation Environment", Artificial Life, Vol. 13, No. 3,
Summer, pp. 303-311.

Thiele, J.C. and Grimm, V., (2010) "NetLogo Meets R: Linking Agent-Based Models with a Toolbox for
their Analysis", Environmental Modelling & Software, Vol. 25, No. 8, August, pp. 972-974.

2.5 Examples 1: spatial-interactions, cellular automata, networks, soup-models 

[Lectures 11 & 12: Simon Angus]

** Aschenwald, J., Fink, S. and Tappeiner, G., (2002) "Brave New Modeling: Cellular Automata and
Artificial Neural Networks for Mastering Complexity in Economics", Complexity, Vol. 7, No. 1, pp. 39-47.

** Borgatti, S.P., Mehra, A., Brass, D.J. and Labianca, G., (2009) "Network Analysis in the Social
Sciences", Science, Vol. 323, No. 5916, 13 February, pp. 892-895.

Eubank, S., Guclu, H., Anil Kumar, V.S., Marathe, M.V., Srinivasan, A., Toroczkai, Z. and Wang, N.,
(2004) "Modelling Disease Outbreaks in Realistic Urban Social Networks", Nature, Vol. 429, No. 6988,
13 May, pp. 180-184.

Hidalgo, C.A., Klinger, B., Barabási, A.-L. and Hausmann, R., (2007) "The Product Space Conditions the
Development of Nations", Science, Vol. 317, No. 5837, 27 July, pp. 482-487.

Huang, C.-Y., Sun, C.-T., Hsieh, J.-L. and Lin, H., (2004) "Simulating SARS: Small-World
Epidemiological Modeling and Public Health Policy Assessments", Journal of Artificial Societies and
Social Simulation, Vol. 7, No. 4, October, http://jasss.soc.surrey.ac.uk/7/4/2.html

Kocabas, V. and Dragicevic, S., (2007) "Enhancing a GIS Cellular Automata Model of Land Use Change:
Bayesian Networks, Influence Diagrams and Causality", Transactions in GIS, Vol. 11, No. 5, pp.
681-702.

Mathey, A.-H., Krcmar, E., Dragicevic, S. and Vertinsky, I., (2008) "An Object-Oriented Cellular Automata
Model for Forest Planning Problems", Ecological Modelling, Vol. 212, No. 3-4, 10 April, pp. 359-371.

** Strogatz, S.H., (2001) "Exploring Complex Networks", Nature, Vol. 410, No. 6825, 8 March, pp.
268-276.
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Watts, D.J. and Strogatz, S.H., (1998) "Collective Dynamics of 'Small World' Networks", Nature, Vol. 393,
No. 6684, 4 June, pp. 440-442.

Wolfram, S., (1984) "Cellular Automata as Models of Complexity", Nature, Vol. 311, No. 5985, 4 October,
pp. 419-424.

2.6 Examples 2: Learning, innovation, market design, evolutionary programming, genetic
algorithms, simulated annealing

[Lectures 13 & 14: Simon Angus]

Arthur, W.B., (1991) "Designing Economic Agents that Act Like Human Agents: A Behavioral Approach
to Bounded Rationality", American Economic Review, Vol. 81, No. 2, May, pp. 353-359.

** Arthur, W.B., (1994) "Inductive Reasoning and Bounded Rationality", American Economic Review, Vol.
84, No. 2, May, pp. 406-411.

Dawid, H., (2006) "Agent-Based Models of Innovation and Technological Change", InHandbook of
Computational Economics, Volume 2: Agent-Based Computational Economics ed. Tesfatsion, L. and
Judd, K.L.; North-Holland, Amsterdam, pp. 1235-1272.

** Gilbert (2008) Agent-Based Models, Chapter 5. Advances in Agent-Based Modeling, pp. 68-74.

Hillis, W.D., (1990) "Co-evolving Parasites Improve Simulated Evolution as an Optimization Procedure",
Physica D: Nonlinear Phenomena, Vol. 42, No. 1-3, June, pp. 228-234.

Holland, J.H., (1992) "Genetic Algorithms", Scientific American, Vol. 267, No. 1, July, pp. 44-50.

** Izquierdo, S.S., Izquierdo, L.R. and Gotts, N.M., (2008) "Reinforcement Learning Dynamics in Social
Dilemmas", Journal of Artificial Societies and Social Simulation, Vol. 11, No. 2, March, pp. 22.
http://jasss.soc.surrey.ac.uk/11/2/1.html

Marks, R.E., (2006) "Market Design Using Agent-Based Models", InHandbook of Computational
Economics, Volume 2: Agent-Based Computational Economics ed. Tesfatsion, L. and Judd, K.L.;
North-Holland, Amsterdam, pp. 1339-1380.

Miller, J. H., (1996) “The Coevolution of Automata in the Repeated Prisoner's Dilemma”,
Journal of Economic Behavior & Organization, 29, pp. 87-112.

Miller, J.H., Butts, C.T. and Rode, D., (2002) "Communication and Cooperation", Journal of Economic
Behavior & Organization, Vol. 47, No. 2, February, pp. 179-195.

Part III: ABMS and the Real World (Verification & Interpretation)

3.1 Data acquisition (e.g. Geographic Information System, GIS)

[Lectures 15 & 16: Brett Parris]

** Bohensky, E., Smajgl, A. and Herr, A., (2007) "Calibrating Behavioural Variables in Agent-Based
Models: Insights from a Case Study in East Kalimantan, Indonesia", ed. Oxley, L. and Kulasiri, D.,
MODSIM 2007 International Congress on Modelling and Simulation, Modelling and Simulation Society of
Australia and New Zealand, December, 18-24 pp.
http://www.mssanz.org.au/MODSIM07/papers/1_s5/CalibratingBehs5_Bohensky.pdf
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** Crooks, A., Castle, C. and Batty, M., (2008) "Key Challenges in Agent-Based Modelling for
Geo-Spatial Simulation", Computers, Environment and Urban Systems, Vol. 32, No. 6, November, pp.
417-430.

** Janssen, M.A. and Ostrom, E., (2006) "Empirically Based, Agent-Based Models", Ecology and
Society, Vol. 11, No. 2, 13 pp., http://www.ecologyandsociety.org/vol11/iss2/art37/

** North & Macal, (2007) Managing Business Complexity, Chapter 12. A Visual Approach to Data
Collection and Cleaning, pp. 235-260.

Parker, D.C., Manson, S.M., Janssen, M.A., Hoffmann, M.J. and Deadman, P., (2003) "Multi-Agent
Systems for the Simulation of Land-Use and Land-Cover Change: A Review", Annals of the Association
of American Geographers, Vol. 93, No. 2, pp. 314-337.

Robinson, D.T., Brown, D.G., Parker, D.C., Schreinemachers, P., Janssen, M.A., Huigen, M., Wittmer,
H., Gotts, N., Promburom, P., Irwin, E., Berger, T., Gatzweiler, F. and Barnaud, C., (2007) "Comparison
of Empirical Methods for Building Agent-Based Models in Land Use Science", Journal of Land Use
Science, Vol. 2, No. 1, March, pp. 31 - 55.

3.2 Calibration, scaling, verification, validation

[Lectures 17, 18 & 19: Simon Angus]

An, L., Linderman, M., Qi, J., Shortridge, A. and Liu, J., (2005) "Exploring Complexity in a
Human–Environment System: An Agent-Based Spatial Model for Multidisciplinary and Multiscale
Integration", Annals of the Association of American Geographers, Vol. 95, No. 1, March, pp. 54-79.

Bianchi, C., Cirillo, P., Gallegati, M. and Vagliasindi, P., (2007) "Validating and Calibrating Agent-Based
Models: A Case Study", Computational Economics, Vol. 30, No. 3, October, pp. 245-264.

Downing, T.E., Butterfield, R.E., Bindi, M., Brooks, R.J., Carter, T.R., Delécolle, R., Harnos, Z.S.,
Harrison, P.A., Iglesias, A., New, M., Moss, S., Olesen, J.E., Orr, J.L., Porter, J., Semenov, M.A. and
Wolf, J., (2002) "Scaling Methods in Regional Integrated Assessments: From Points Upward and from
Global Models Downwards", Integrated Assessment, Vol. 3, No. 2 & 3, pp. 167-187.

Evans, T.P., Ostrom, E. and Gibson, C., (2002) "Scaling Issues With Social Data in Integrated
Assessment Modeling", Integrated Assessment, Vol. 3, No. 2 & 3, pp. 135-150.

** Fagiolo, G., Moneta, A. and Windrum, P., (2007) "A Critical Guide to Empirical Validation of
Agent-Based Models in Economics: Methodologies, Procedures, and Open Problems", Computational
Economics, Vol. 30, No. 3, October, pp. 195-226.

** Gilbert (2008) Agent-Based Models, Chapter 2. Agents, Environments, and Timescales, pp. 21-30.

** Gilbert (2008) Agent-Based Models, Chapter 3. Using Agent-Based Models in Social Science
Research, pp. 30-46.

Kleijnen, J.P.C., Sanchez, S.M., Lucas, T.W. and Cioppa, T.M., (2005) "A User's Guide to the Brave New
World of Designing Simulation Experiments", INFORMS Journal on Computing, Vol. 17, No. 3, Summer,
pp. 263-289.

Küppers, G. and Lenhard, J., (2005) "Validation of Simulation: Patterns in the Social and Natural
Sciences", Journal of Artificial Societies and Social Simulation, Vol. 8, No. 4, October, pp. 13.
http://jasss.soc.surrey.ac.uk/8/4/3.html
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** Law, A.M., (2005) "How to Build Valid and Credible Simulation Models", In Proceedings of the 2005
Winter Simulation Conference ed. Kuhl, M.E., Steiger, N.M., Armstrong, F.B. and Joines, J.A.; Orlando
FL,  December, pp. 24-32. http://www.informs-sim.org/wsc05papers/004.pdf

LeBaron, B., (2006) "Agent-Based Financial Markets: Matching Stylized Facts with Style", InPost
Walrasian Macroeconomics: Beyond the Dynamic Stochastic General Equilibrium Model ed. Colander,
D.; Cambridge University Press, Cambridge, pp. 221-235.

Lysenko, M. and D'Souza, R.M., (2008) "A Framework for Megascale Agent Based Model Simulations on
Graphics Processing Units", Journal of Artificial Societies and Social Simulation, Vol. 11, No. 4, October,
pp. 17. http://jasss.soc.surrey.ac.uk/11/4/10.html

Miller, J.H., (1998) "Active Nonlinear Tests (ANTs) of Simulation Models", Management Science, Vol. 44,
No. 6, June, pp. 820-830. http://zia.hss.cmu.edu/miller/papers/ant.pdf

Moss, S., (2008) "Alternative Approaches to the Empirical Validation of Agent-Based Models", Journal of
Artificial Societies and Social Simulation, Vol. 11, No. 1, January, 16
pp. http://jasss.soc.surrey.ac.uk/11/1/5.html

** North & Macal, (2007) Managing Business Complexity, Chapter 11. ABMS Verification and Validation,
pp. 221-234.

Troitzsch, K.G., (2004) "Validating Simulation Models", Proceedings of the 18th European Simulation
Multiconference on Networked Simulation and Simulation Networks, The Society for Modeling and
Simulation International: SCS Publishing House, pp. 265-270.

Wilcox, S.P., (2005) "Agent-Based Models as Quantitative Sociological Methodology: Calibrating
Simulation Models to Data and Finding Confidence Intervals for Model Parameters", InProceedings of
the Agent 2005 Conference on Generative Social Processes, Models, and Mechanisms ed. Macal, C.M.,
North, M.J. and Sallach, D.; ANL/DIS-06-5, October 13-15, pp. 215-234.
http://www.agent2005.anl.gov/2005procpdf/Agent_2005_Wilcox.pdf

** Windrum, P., Fagiolo, G. and Moneta, A., (2007) "Empirical Validation of Agent-Based Models:
Alternatives and Prospects", Journal of Artificial Societies and Social Simulation, Vol. 10, No. 2, March,
19 pp. http://jasss.soc.surrey.ac.uk/10/2/8.html

3.3 Examples: economics, energy, development, drugs, epidemics, conflict

[Lectures 20, 21 & 22: Brett Parris]

Albino, V., Carbonara, N. and Giannoccaro, I., (2006) "Innovation in Industrial Districts: An Agent-Based
Simulation Model", International Journal of Production Economics, Vol. 104, No. 1, November, pp. 30-45.

Angus, S.D., Parris, B.W. and Hassani-M., B., (2009) "Climate Change Impacts and Adaptation in
Bangladesh: An Agent-Based Approach", In18th World IMACS Congress and MODSIM09 International
Congress on Modelling and Simulation ed. Anderssen, R.S., Braddock, R.D. and Newham, L.T.H.;
Modelling and Simulation Society of Australia and New Zealand and International Association for
Mathematics and Computers in Simulation, July, pp.
2720-2726. http://www.mssanz.org.au/modsim09/G4/angus.pdf

Axtell, R.L., Epstein, J.M., Dean, J.S., Gumerman, G.J., Swedlund, A.C., Harburger, J., Chakravarty, S.,
Hammond, R., Parker, J. and Parker, M., (2002) "Population Growth and Collapse in a Multiagent Model
of the Kayenta Anasazi in Long House Valley", Proceedings of the National Academy of Sciences of the
United States of America, Vol. 99, No. 3, 14 May, pp. 7275–7279.
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Balbi, S. and Giupponi, C., (2009) "Reviewing Agent-Based Modelling of Socio-Ecosystems: A
Methodology for the Analysis of Climate Change Adaptation and Sustainability", Working Paper,
Department of Economics, No. 15/WP/2009, Ca’Foscari University of Venice, 30 July, 33 pp.
http://www.dse.unive.it/fileadmin/templates/dse/wp/WP_2009/WP_DSE_Balbi_Giupponi_15_09.pdf

Barreteau, O., Bousquet, F., Millier, C. and Weber, J., (2004) "Suitability of Multi-Agent Simulations to
Study Irrigated System Viability: Application to Case Studies in the Senegal River Valley", Agricultural
Systems, Vol. 80, No. 3, June, pp. 255-275.

Berger, T., Schreinemachers, P. and Woelcke, J., (2006) "Multi-Agent Simulation for the Targeting of
Development Policies in Less-Favored Areas", Agricultural Systems, Vol. 88, No. 1, April, pp. 28-43.

Carley, K.M., Fridsma, D.B., Casman, E., Yahja, A., Altman, N., Chen, L.-C., Kaminsky, B. and Nave, D.,
(2006) "BioWar: Scalable Agent-Based Model of Bioattacks", IEEE Transactions on Systems, Man, and
Cybernetics-Part A: Systems and Humans, Vol. 36, No. 2, March, pp. 252-265.

Dosi, G., Fagiolo, G. and Roventini, A., (2008) "The Microfoundations of Business Cycles: An
Evolutionary, Multi-Agent Model", Journal of Evolutionary Economics, Vol. 18, No. 3, August, pp.
413-432.

** Dosi, G., Fagiolo, G. and Roventini, A., (2010) "Schumpeter Meeting Keynes: A Policy-Friendly Model
of Endogenous Growth and Business Cycles", Journal of Economic Dynamics and Control, Vol. 34, No.
9, September, pp. 1748-1767.

** Deissenberg, C., van der Hoog, S. and Dawid, H., (2008) "EURACE: A Massively Parallel
Agent-Based Model of the European Economy", Applied Mathematics and Computation, Vol. 204, No. 2,
15 October, pp. 541-552.

Epstein, J.M., (2002) "Modeling Civil Violence: An Agent-Based Computational Approach", Proceedings
of the National Academy of Sciences of the United States of America, Vol. 99, Supplement 3, 14 May,
pp. 7243-7250.

Epstein, J.M., (2009) "Modelling to Contain Pandemics", Nature, Vol. 460, No. 7256, 6 August, pp. 687.

Galán, J.M., López-Paredes, A. and del Olmo, R., (2009) "An Agent-Based Model for Domestic Water
Management in Valladolid Metropolitan Area", Water Resources Research, Vol. 45, W05401, 2 May, 17
pp.

Gambardella, L.M., Rizzoli, A.E. and Funk, P., (2002) "Agent-based Planning and Simulation of
Combined Rail/Road Transport", SIMULATION, Vol. 78, No. 5, 1 May, pp. 293-303.

Germann, T.C., Kadau, K., Longini, I.M. and Macken, C.A., (2006) "Mitigation Strategies for Pandemic
Influenza in the United States", Proceedings of the National Academy of Sciences of the United States of
America, Vol. 103, No. 15, 11 April, pp. 5935-5940.

Halloran, M.E., Ferguson, N.M., Eubank, S., Longini, I.M., Jr., Cummings, D.A.T., Lewis, B., Xu, S.,
Fraser, C., Vullikanti, A., Germann, T.C., Wagener, D., Beckman, R., Kadau, K., Barrett, C., Macken,
C.A., Burke, D.S. and Cooley, P., (2008) "Modeling Targeted Layered Containment of an Influenza
Pandemic in the United States", Proceedings of the National Academy of Sciences of the United States
of America, Vol. 105, No. 12, 25 March, pp. 4639-4644.

Hassani-M, B. and Parris, B.W., (2009) "Designing Adaptive Artificial Agents for an Economic Production
and Conflict Model", InArtificial Life: Borrowing from Biology; Lecture Notes in Computer Science, Vol.
5865 ed. Korb, K., Randall, M. and Hendtlass, T.; Springer, Berlin & Heidelberg, pp. 179-190.
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** Heckbert, S., (2011) "Agent-Based Modeling of Emissions Trading for Coastal Landscapes in
Transition", Journal of Land Use Science, In press.

Kirman, A.P. and Vriend, N.J., (2001) "Evolving Market Structure: An ACE Model of Price Dispersion and
Loyalty", Journal of Economic Dynamics and Control, Vol. 25, No. 3-4, March, pp. 459-502.

** Lim, M., Metzler, R. and Bar-Yam, Y., (2007) "Global Pattern Formation and Ethnic/Cultural Violence",
Science, Vol. 317, No. 5844, 14 September, pp. 1540-1544.

Lynam, T., Drewry, J., Higham, W. and Mitchell, C., (2010) "Adaptive Modelling for Adaptive Water
Quality Management in the Great Barrier Reef Region, Australia", Environmental Modelling & Software,
Vol. 25, No. 11, November, pp. 1291-1301.

Manson, S.M. and Evans, T., (2007) "Agent-based Modeling of Deforestation in Southern Yucatan,
Mexico, and Reforestation in the Midwest United States", Proceedings of the National Academy of
Sciences of the United States of America, Vol. 104, No. 52, 26 December, pp. 20678-20683.

Matthews, R., Gilbert, N., Roach, A., Polhill, J. and Gotts, N., (2007) "Agent-Based Land-Use Models: A
Review of Applications", Landscape Ecology, Vol. 22, No. 10, December, pp. 1447-1459.

Perez, P. and Dray, A., (2005) "SIMDRUG: Exploring the Complexity of Heroin Use in Melbourne", Drug
Policy Modelling Project, Monograph 11, Fitzroy, Melbourne, Turning Point Alcohol & Drug Centre,
December, 48 pp.

Raberto, M., Teglio, A. and Cincotti, S., (2010) "Credit Money and Macroeconomic Instability in the
Agent-based Model and Simulator Eurace", Economics Discussion Papers, No. 2010-4, 12 January, 19
pp. http://www.economics-ejournal.org/economics/discussionpapers/2010-4

Rinaldi, S.M., Peerenboom, J.P. and Kelly, T.K., (2001) "Identifying, Understanding, and Analyzing
Critical Infrastructure Interdependencies", IEEE Control Systems Magazine, Vol. 21, No. 6, December,
pp. 11-25.

** Schreinemachers, P., Berger, T. and Aune, J.B., (2007) "Simulating Soil Fertility and Poverty
Dynamics in Uganda: A Bio-Economic Multi-Agent Systems Approach", Ecological Economics, Vol. 64,
No. 2, 15 December, pp. 387-401.

** Smajgl, A., (2010) "Challenging Beliefs through Multi-level Participatory Modelling in Indonesia",
Environmental Modelling & Software, Vol. 25, No. 11, November, pp. 1470-1476.

Smajgl, A., Carlin, G.D., House, A., Pambudhi, F., Butler, J., Bohensky, E. and Hodgen, M., (2009)
"Design Document for Agent-Based Model SimPaSI East Kalimantan", Simulating Pathways to
Sustainability in Indonesia, Townsville, CSIRO Sustainable Ecosystems, 54 pp.
http://www.cse.csiro.au/downloads/DesignDoc_KalTim.pdf

** Stroud, P., Del Valle, S., Sydoriak, S., Riese, J. and Mniszewski, S., (2007) "Spatial Dynamics of
Pandemic Influenza in a Massive Artificial Society", Journal of Artificial Societies and Social Simulation,
Vol. 10, No. 4, 31 October, pp. 1-18.

Sun, J. and Tesfatsion, L., (2007) "Dynamic Testing of Wholesale Power Market Designs: An
Open-Source Agent-Based Framework", Computational Economics, Vol. 30, No. 3, October, pp.
291-327. For more on this project and an extended version of this paper see:
http://www.econ.iastate.edu/tesfatsi/AMESMarketHome.htm

van der Hoog, S., Deissenberg, C. and Dawid, H., (2008) "Production and Finance in EURACE",
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InComplexity and Artificial Markets, Lecture Notes in Economics and Mathematical Systems ed.
Schredelseker, K. and Hauser, F.; Springer, Heidelberg, pp. 147-158.

Weidlich, A. and Veit, D., (2008) "A Critical Survey of Agent-Based Wholesale Electricity Market Models",
Energy Economics, Vol. 30, No. 4, July, pp. 1728-1759.

Wheeler, S., (2005) "It Pays to Be Popular: A Study of Civilian Assistance and Guerilla Warfare", Journal
of Artificial Societies and Social Simulation, Vol. 8, No. 4, October, 13 pp.
http://jasss.soc.surrey.ac.uk/8/4/9.html

3.4 Analysis and interpretation of ABM outputs

[Lectures 23 & 24: Simon Angus]

Brenner, T. and Werker, C., (2007) "A Taxonomy of Inference in Simulation Models", Computational
Economics, Vol. 30, No. 3, October, pp. 227-244.

** Law, A.M., (2004) "Statistical Analysis of Simulation Output Data: The Practical State of the Art", In
Proceedings of the 2004 Winter Simulation Conference ed. Ingalls, R.G., Rossetti, M.D., Smith, J.S. and
Peters, B.A.; Washington DC, 5-8 December, pp.
67-72.http://www.informs-sim.org/wsc04papers/009.pdf

** Harbers, M., Meyer, J.-J. and van den Bosch, K., (2010) "Explaining Simulations through Self
Explaining Agents", Journal of Artificial Societies and Social Simulation, Vol. 13, No. 1, January, pp. 16.
http://jasss.soc.surrey.ac.uk/13/1/4.html

** North & Macal, (2007) Managing Business Complexity, Chapter 13. Understanding and Presenting
ABMS Results, pp. 261-282.
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Economics Series; Zed Books, London & New York, viii +151 pp.

Arthur, W.B., Durlauf, S.N. and Lane, D.A. (Eds.), (1997) The Economy as an Evolving Complex System
II, Santa Fe Institute Studies in the Sciences of Complexity; Westview Press, Boulder, xiii + 583 pp.

Auyang, S.Y., (1998) Foundations of Complex System Theories: In Economics, Evolutionary Biology and
Statistical Physics, Cambridge University Press, Cambridge, New York, Melbourne & Madrid, xii + 404
pp.

Barabási, A.-L., (2003) Linked: How Everything is Connected to Everything Else and What It Means for
Business, Science, and Everyday Life, Plume, New York, 294 pp.

Batten, D.F., (2000) Discovering Artificial Economics: How Agents Learn and Economies Evolve,
Westview Press, Boulder and Oxford, xxi + 314 pp.
http://www.econ.iastate.edu/classes/econ308/tesfatsion/Batten.EntireBook.pdf

Batty, M., (2005) Cities and Complexity: Understanding Cities with Cellular Automata, Agent-Based
Models, and Fractals, MIT Press, Cambridge, MA & London, xxiii + 565 pp.

Boccara, N., (2004) Modeling Complex Systems, Graduate Texts in Contemporary Physics;
Springer-Verlag, New York, Berlin & Heidelberg, xii + 397 pp.
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University Press, Cambridge & New York, xiii + 266 pp.

Colander, D. (Ed.) (2000) The Complexity Vision and the Teaching of Economics, Edward Elgar,
Cheltenham & Northampton, MA, xv + 307 pp.

Colander, D. (Ed.) (2006) Post Walrasian Macroeconomics: Beyond the Dynamic Stochastic General
Equilibrium Model, Cambridge University Press, Cambridge, xxi + 416 pp.

DeCanio, S.J., (2003) Economic Models of Climate Change: A Critique, Palgrave Macmillan, New York &
Houndmills, Basingstoke, UK, xiii + 203 pp.

Delli Gatti, D., Gaffeo, E., Gallegati, M., Giulioni, G. and Palestrini, A., (2008) Emergent
Macroeconomics: An Agent-Based Approach to Business Fluctuations, Series ed. Faggini, M., Gallegati,
M. and Kirman, A.P.; New Economic Windows; Springer, Milan, Berlin, Heidelberg & New York, xi + 114
pp.

Dörner, D., (1996) The Logic of Failure: Recognizing and Avoiding Error in Complex Situations, trans.
Kimber, R. and Kimber, R.; Basic Books, New York, 222 pp.

Epstein, J.M., (2006) Generative Social Science: Studies in Agent-Based Computational Modeling,
Princeton University Press, Princeton, NJ, xx + 356 pp.

Gilbert, N. and Troitzsch, K.G., (2005) Simulation for the Social Scientist, 2nd Edition; Open University
Press, Maidenhead & New York, xi+295 pp.

Gimblett, H.R. (Ed.) (2002) Integrating Geographic Information Systems and Agent-Based Modeling
Techniques for Simulating Social and Ecological Processes, Studies in the Sciences of Complexity;
Oxford University Press for the Santa Fe Institute, Oxford & New York, xiv + 327 pp.

Meadows, D.H., (2008) Thinking in Systems: A Primer, Edited by Diana Wright; Chelsea Green
Publishing, White River Junction, VT, xiii + 218 pp.

Michael, D. and Chen, S., (2006) Serious Games: Games that Educate, Train and Inform, Thomson
Course Technology, Boston MA, xvii + 287 pp.

Mitchell, M., (2009) Complexity: A Guided Tour, Oxford University Press, Oxford, xvi + 349 pp.

Perez, P. and Batten, D.F. (Eds.),(2006) Complex Science for a Complex World: Exploring Human
Ecosystems with Agents, ANU E Press, Canberra, xv + 334  pp.
http://epress.anu.edu.au/cs_citation.html

Teahan, W.J., (2010) "Artificial Intelligence - Agent Behaviour I", Copenhagen, Ventus Publishing ApS,
240 pp. http://bookboon.com/int/student/it/artificial-intelligence-agent-behaviour-i

Teahan, W.J., (2010) "Artificial Intelligence - Agents and Environments", Copenhagen, Ventus Publishing
ApS, 154 pp. http://bookboon.com/int/student/it/artificial-intelligence-agents-and-environments

Teahan, W.J., (2010) "Artificial Intelligence: Exercises I - Agents and Environments", Copenhagen,
Ventus Publishing ApS, 165 pp. http://bookboon.com/int/student/it/artificial-intelligence-exercises-i

Teahan, W.J., (2010) "Artificial Intelligence: Exercises II - Agents and Environments", Copenhagen,
Ventus Publishing ApS, 202 pp. http://bookboon.com/int/student/it/artificial-intelligence-exercises-ii

ECC3860 Integrated economic modelling - Semester 2, 2010

20

http://epress.anu.edu.au/cs_citation.html
http://epress.anu.edu.au/cs_citation.html
http://epress.anu.edu.au/cs_citation.html
http://bookboon.com/int/student/it/artificial-intelligence-agent-behaviour-i
http://bookboon.com/int/student/it/artificial-intelligence-agents-and-environments
http://bookboon.com/int/student/it/artificial-intelligence-exercises-i
http://bookboon.com/int/student/it/artificial-intelligence-exercises-ii


Tesfatsion, L. and Judd, K.L. (Eds.), (2006) Handbook of Computational Economics, Vol. 2: Agent-Based
Computational Economics, North-Holland, Amsterdam, Boston & London, xxx + 829-1660 pp.

Weisfeld, M., (2004) The Object-Oriented Thought Process, 2nd Edition; Sams Publishing Developer's
Library, Indianapolis, xi + 271 pp.
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Unit Resources

Prescribed text(s) and readings

Gilbert, N., (2008) Agent-Based Models, Quantitative Applications in the Social Sciences No. 153; SAGE
Publications, Los Angeles & London, xiii + 98 pp.

Recommended text(s) and readings

Miller, J.H. and Page, S.E., (2007) Complex Adaptive Systems: An Introduction to Computational Models
of Social Life, Princeton University Press, Princeton, NJ & Oxford, xix + 263 pp.

North, M.J. and Macal, C.M., (2007) Managing Business Complexity: Discovering Strategic Solutions
with Agent-Based Modeling and Simulation, Oxford University Press, Oxford & New York, xi + 313 pp.

Library resources

The Monash University Library provides a range of services and resources that enable you to save time
and be more efficient in your learning and research at URL: http://www.lib.monash.edu.au or via the
Library tab in the my.monash portal.

Blackboard (MUSO)

All unit and lecture materials, plus other information of importance to students, are available
through the MUSO (Monash University Studies Online) site. You can access MUSO via the
My.Monash Portal:  http://my.monash.edu.au

•   

Under “Online Systems” click the MUSO hyperlink

In order for your MUSO unit(s) to function correctly, your computer needs to be set up and certain
programs may need to be installed such as a compatible Java version (eg version 1.5.0). This can easily
be done by going to http://www.monash.edu.au/muso/support/students/browserset.html to update the
relevant software.

You can contact MUSO Support by:

Jobdesk: http://jobdesk.monash.edu.au/login/index.cfm?jobdesk_id=14
Email: muso.support@calt.monash.edu.au
Phone: (+61 3) 9903-1268

Operational hours (Monday – Thursday) – local time

Australia: 8 am to 10 pm (8pm Non Teaching period)
Malaysia: 6 am to 8 pm (6 pm Non Teaching period)
South Africa: 11pm to 1pm (11 am Non Teaching period)

Operational hours (Friday) – local time

Australia: Australia: 8 am to 8 pm
Malaysia: 6 am to 6 pm
South Africa: 11pm to 11 am
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Operational hours (Saturday-Sunday) – local time (Teaching and Exam Period Only)

Australia: 1 pm to 5 pm
Malaysia: 11 am to 3 pm
South Africa: 4 am to 8 am

Further information can be obtained from the following site
http://www.monash.edu.au/muso/support/index.html

Required software and/or hardware

Key online resources and websites:

Software

MASON           http://cs.gmu.edu/~eclab/projects/mason/

Netlogo            http://ccl.northwestern.edu/netlogo/

Pajek                http://pajek.imfm.si/doku.php?id=pajek

Repast http://repast.sourceforge.net/

StarLogo TNG      http://education.mit.edu/drupal/starlogo-tng

UCINET              http://www.analytictech.com/ucinet/

Visual Paradigm for UML http://www.visual-paradigm.com/product/vpuml/

People

Simon Angus    http://users.monash.edu.au/~sangus/cgi-bin/moinres.cgi/sangus

Andrew Crooks http://gisagents.blogspot.com/

Behrooz Hassani-M. http://users.monash.edu.au/~behroozh/

Brett Parris        http://users.monash.edu.au/~bparris/BPAgentBasedModelling.html

Leigh Tesfatsion’s ABM portal    http://www.econ.iastate.edu/tesfatsi/ace.htm

Jose M. Vidal    http://jmvidal.cse.sc.edu/

Other

A Course in Individual and Agent-Based Modeling     http://www.railsback-grimm-abm-book.com/

CosNet – The ARC Complex Open Systems Research Network     http://www.complexsystems.net.au/

Java      http://www.java.com/en/

Journal of Artificial Societies and Social Simulation      http://jasss.soc.surrey.ac.uk/JASSS.html

Open Agent-Based Modelling Consortium     http://www.openabm.org/site/
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TurtleZero (Netlogo) http://www.turtlezero.com/index.php

VLab - Virtual Complexity Lab at Monash University     http://vlab.infotech.monash.edu.au/
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Assessment

Assessment Summary

Within semester assessment: 60%
Examination (2 hours): 40%

Faculty assessment policy

For information regarding assessment policy, please refer to the appendix at the end of this Unit Guide.

Second marking

For information regarding second marking practice, please refer to
http://www.buseco.monash.edu.au/asg/agu/policies/written-assign.html#secmark

Return of final marks

The final mark that a student receives for a unit will be determined by the Board of Examiners on the
recommendation of the Chief Examiner taking into account all aspects of assessment. The final mark for
this unit will be released by the Board of Examiners on the date nominated in the Faculty Calendar.  

Applications for extension of time

For information regarding extensions of time, please refer to
http://www.buseco.monash.edu.au/asg/agu/policies/written-assign.html#extoftime

Additional assessment information

Assessment Components

Assessment %
Discussion Log 5
Tutorial Assignments 25
Major Project 30
Examination (2hr) 40

Discussion Log [5%]

Discussion Logs (online) will be formed to discuss the prescribed readings.

Group formation: You must fill out the Online Group Formation Form (accessible via MUSO >
Admin) by the end of week 1 of semester. You will receive notification of your group assignment
by the end of week 2.

•   

Assessment: You will be assessed individually on how active you have been in the discussion
log. As a guide, each student should aim to summarise at least 1 prescribed reading article for
each week, and respond to other group member's posts each week to pass this assessment.
Your activity on the Discussion Log should take no more than 30min each week.

•   
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Tutorial Assignments (2) [25% total]

1. Complexity Assignment (10%, due in week 4 tutorial)

Part A. Find an example from everyday life that operates as a complex system

Identify the elements of the system, and the feedbacks between the elements.•   
Are the feedbacks non-linear in nature? Why?•   
Does the system demonstrate emergence? If so, how?•   

Part B. Sketch (using UML, pseudo-code) how you might model this system using NetLogo.

What agents would you need?•   
What attributes would each agent need to possess?•   
What behaviours would each agent need to be able to exhibit?•   
What context (e.g. spatial landscape, network, abstract) would the agents inhabit?•   

Assessment: Your assignment should be no more than 5 pages (including figures). It should be typed
clearly. Text answers should be as concise, clear and informative as possible. The UML/pseudo-code
component should follow the guidelines given in the tutorials.

Submission: You should submit your assignment (e.g. .doc, .docx, .pdf file) to MUSO by the end of
your week 4 tutorial.

2. 'El Farol' Project (15%, due in week 6 tutorial)

 At the beginning of the week 5 tutorial, you will be given a modelling problem. The same problem will be
given to all students. You have until the end of the week 6 tutorial to send your NetLogo model of the
problem to your Tutor (by email).

Assessment: This is an individual assignment. Of course, we expect some discussion between you and
your tutorial members. However, you must turn in your own assignment work. Evidence of plagiarism
between your assignment and another will incur severe penalties. You will be rewarded to the extent to
which your model and Info tab answer the following questions --

Does your model display realistic dynamics?1. 
Does your model demonstrate a good grasp of NetLogo? (i.e. use of NetLogo procedures)2. 
Does your explanation of your model and its insights show a command of NetLogo and its
applications? (in the Info tab)

3. 

Submission: You should submit your assignment (.nlogo file) to MUSO by the end of your week 6
tutorial.

Major Project [30% total]

Class Presentation [5%, in tutorial of week 10]

To be based on major project

Emphasis will be on your presentation skills, communication, and how you answer
questions etc.;

♦   

Questions and answers will be taken, giving an opportunity to receive feedback on your
approach;

♦   

Demonstration of code is not necessary in this presentation, but may be helpful.♦   

•   
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The Project [25%, due end of semester]

You will be required to design, implement and analyse a model that explores an integrated economic /
complex adaptive systems problem from a list of projects given out later in the unit.

Note: This is an individual assignment. Of course, we expect some discussion between you and your
tutorial members. However, you must turn in your own assignment work. Evidence of plagiarism between
your assignment and another will incur severe penalties.

Project submission:

Your submission must include your .nlogo file (and any input data attachments), and a report
(no more than 5 pages, .doc, .docx, .pdf) file that addresses item 5. in the marking guide below.

•   

Your project must be submitted to MUSO by 11:59pm on the last day of Semester. Late
submissions will attract a 5% (raw) deduction for every day (or part thereof) that it is late.

•   

Your project will be marked as follows:•   

[3%] The assumptions of the model (are these realistic/intuitive?
do they allow for straight-forward analysis?)

1. 

[5%] The behaviour of the model (does it give realistic behaviour?
does it shed light on the research question?)

2. 

[5%] The coding of the model (in the 'Procedures Tab': is the code
easy to follow and commented throughout? does the code make
appropriate use of NetLogo procedures? is the code modular?)

3. 

[4%] The explanation of the model (in the Info Tab: does the
explanation of the model fit with what has been modelled? are there
interesting extensions to the model? )

4. 

[8%] The analysis and interpretation of your model (what does it
show? does it answer the research question? what policy
implications (if any) does this analysis suggest?)

5. 

End of Semester Examination [40%]

Aim: to test overall understanding of integrated modelling problems and tools used to analyse
them.

1. 

Task: 2 hour end-of-semester examination requiring students to answer a number of
short-answer and long-answer questions on material from the unit.

2. 

Assessment: emphasis on comprehension and overall synthesis of ideas and examples
presented in the unit.

3. 

Special consideration

For information regarding special consideration, please refer to the appendix at the end of this Unit
Guide.

ECC3860 Integrated economic modelling - Semester 2, 2010

27



Assessment criteria - grading descriptors table

High
Distinction
(80%+)

Distinction
(70 - 79%)

Credit
(60 - 69%)

Pass
(50 - 59%)

Fail
(Less than 50%)

General
description

Outstanding or
exceptional work
in terms of
understanding,
interpretation
and
presentation

A very high
standard of
work which
demonstrates
originality and
insight

Demonstrates a
high level of
understanding and
presentation and a
degree of
originality and
insight

Satisfies the
minimum
requirements

Fails to satisfy the
minimum
requirements

Reading Strong evidence
of independent
reading beyond
core texts and
materials

Evidence of
reading beyond
core texts and
materials

Thorough
understanding of
core texts and
materials

Evidence of
having read core
texts and
materials

Very little evidence
of having read any
of the core texts
and materials

Knowledge
of topic

Demonstrates
insight,
awareness and
understanding
of deeper and
more subtle
aspects of the
topic. Ability to
consider topic in
the broader
context of the
discipline

Evidence of an
awareness and
understanding
of deeper and
more subtle
aspects of the
topic

Sound knowledge
of principles and
concepts

Knowledge of
principles and
concepts at least
adequate to
communicate
intelligently in
the topic and to
serve as a basis
for further study

Scant knowledge
of principles and
concepts

Articulation
of argument

Demonstrates
imagination or
flair.

Demonstrates
originality and
independent
thought

Evidence of
imagination or
flair.

Evidence of
originality and
independent
thought

Well-reasoned
argument based
on broad evidence

Sound argument
based on
evidence

Very little evidence
of ability to
construct coherent
argument

Analytical
and
evaluative
skills

Highly
developed
analytical and
evaluative skills

Clear evidence
of analytical and
evaluative skills

Evidence of
analytical and
evaluative skills

Some evidence
of analytical and
evaluative skills

Very little evidence
of analytical and
evaluative skills

Problem
solving

Ability to solve
very challenging
problems

Ability to solve
non-routine
problems

Ability to use and
apply fundamental
concepts and skills

Adequate
problem-solving
skills

Very little evidence
of problem-solving
skills

Expression
and
presentation
appropriate
to the
discipline

Highly
developed skills
in expression
and
presentation.

Well developed
skills in
expression and
presentation.

Good skills in
expression and
presentation.
Accurate and
consistent
acknowledgement
of sources.

Adequate skills
in expression
and presentation

Inadequate skills
in expression and
presentation.
Inaccurate and
inconsistent
acknowledgement
of sources.

Source: University of Adelaide 2005
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Appendix

Please visit the following URL: http://www.buseco.monash.edu.au/unit-guide/appendix.html for further
information about:

Continuous improvement•   
Assessment policy•   
Grading Scale policy•   
Special consideration•   
Plagiarism, cheating and collusion•   
Plagiarism register•   
Non-discriminatory language•   
Students with disabilities•   
Using the University’s computer and IT facilities•   
Faculty policies•   
Related links•   
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