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ECC3860 Integrated economic modelling - Semester 2, 2012

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.

Mode of Delivery

Clayton (Day)

Workload

6 points, SCA Band 3, 0.125 EFTSL

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

Chief Examiner

Dr Simon Angus

Campus Lecturer

Clayton

Dr Simon Angus
Contact hours: Tuesday 10am-12pm, 11.E962

Dr Brett Parris
Contact hours: Thursday 1.30-3.30 PM, 11.E660
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Tutors

Clayton

Mr Behrooz Hassani-M
Contact hours: Monday 2:30 - 3:30 PM, Thursday 1 - 2 PM, 11.E755

ECC3860 Integrated economic modelling - Semester 2, 2012
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Academic Overview

Learning Objectives

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

1. 

comprehend and critically assess the complex systems perspective2. 
critically evaluate agent-based models and their outputs3. 
develop and analyse an agent-based model of an integrated modelling problem4. 
undertake verification, validation, evaluation and assessment of integrated modelling outputs5. 
apply integrated modelling approaches to real-world interdisciplinary economic problems.6. 

Graduate Attributes

Monash prepares its graduates to be:

responsible and effective global citizens who:

engage in an internationalised worlda. 
exhibit cross-cultural competenceb. 
demonstrate ethical valuesc. 

1. 

critical and creative scholars who:

produce innovative solutions to problemsa. 
apply research skills to a range of challengesb. 
communicate perceptively and effectivelyc. 

2. 

Assessment Summary

Second marking

Where an assessment task is given a fail grade by an examiner, that piece of work will be marked again
by a second examiner who will independently evaluate the work, and consult with the first marker. No
student will be awarded a fail grade for an assessment task or unit without a second examiner confirming
the result.

Note: Exceptions to this are individual pieces of assessment contributing 10% or less of the final mark,
unless the total of such pieces exceeds 30% of the final mark.

Return of final marks

Faculty policy states that '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. Student results will be accessible through the my.monash portal.
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Assessment criteria

Assessment Criteria Grading Descriptors available at:
http://www.buseco.monash.edu.au/esg/agu/policies/assessment.html.

Assessment Task Value Due Date

Complexity
Assignment

10% (To MUSO) 11:59pm, Sunday 19th August
(Week 4)

NetLogo skills tests Each test will be worth 3% of your
grade, 9% in total.

(To MUSO) End of weeks (i.e. Sundays 11.59
PM) week 2 (5 August), week 4 (19 August),
and week 6 (2 September) of the Semester,
however, you may submit any test early.

Reading Log 8% total made up of 3% + 5%.
NB: the Reading Log will be
marked individually.

The log will be available all semester online,
but will close to submissions at 11:59pm,
Sunday 28th October

Major Project Check-in 3%, Final submission
30%, 33% in total

The Check-in Assessment will be due by the
end of week 8 (11.59 PM, Sunday 16th
September), the final project will be due end
of week 12 (11.59 PM Sunday 21st October).

Examination 1 40% To be advised

Teaching Approach

Lecture and tutorials or problem classes
Lectures are used to develop the content of the course, starting with basic building block material
in different areas such as core complex systems concepts and real world policy challenges. As
the unit progresses, agent-based modelling is introduced and some themes from earlier lectures
are revisited in more detail as the threads are woven together. Meanwhile, the free agent-based
modelling platform NetLogo is taught in the tutorial stream. There is often not a direct connection
between a particular week's lectures and that week's tute. Instead they develop in parallel. But as
you will see, it all comes together in the end.

•   

Peer assisted learning
Online group-based discussion logs are an essential component of the unit. The reading list for
this unit is large. Since this is the only unit covering these topics, there is a whole world to
introduce you to! You are not expected to read them all by any means - they are provided as a
resource for later if particular topics spark your interest. To make these topics more
accessible, we provide all readings as pdfs in a separate folder for download. Core readings are
noted by a double asterisk in the reading guide. You are expected to divide these up among
yourselves within the group and summarise their main points and discuss them.

•   

Problem-based learning
The assignments, and particularly the major project, require you to take what you have learned in
lectures and tutes and apply it to a simpified, but still fairly realistic real-world complex problem.

•   

Feedback

Academic Overview
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Our feedback to You

Types of feedback you can expect to receive in this unit are:

Informal feedback on progress in labs/tutes•   
Graded assignments with comments•   
Test results and feedback•   
Quiz results•   

Your feedback to Us

Monash is committed to excellence in education and regularly seeks feedback from students, employers
and staff. One of the key formal ways students have to provide feedback is through SETU, Student
Evaluation of Teacher and Unit. The University's student evaluation policy requires that every unit is
evaluated each year. Students are strongly encouraged to complete the surveys. The feedback is
anonymous and provides the Faculty with evidence of aspects that students are satisfied and areas for
improvement.

For more information on Monash's educational strategy, and on student evaluations, see:
http://www.monash.edu.au/about/monash-directions/directions.html
http://www.policy.monash.edu/policy-bank/academic/education/quality/student-evaluation-policy.html

Previous Student Evaluations of this unit

If you wish to view how previous students rated this unit, please go to
https://emuapps.monash.edu.au/unitevaluations/index.jsp

Required Resources

Prescribed textbook

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

Recommended books

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.

Railsback, S.F. and Grimm, V., (2012) Agent-Based and Individual-Based Modeling: A Practical
Introduction, Princeton University Press, Princeton NJ, xviii + 329 pp.

Recommended Resources

Key online resources and websites:

Software

Academic Overview
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GraphViz         http://www.graphviz.org/

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

NetLogo R Extension     http://r-ext.sourceforge.net/

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

R                      http://www.r-project.org/

RStudio           http://rstudio.org/

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

People - Monash

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

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

Brett Parris        http://www.brettparris.com

People - Non-Monash

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

David Earnest http://www.odu.edu/~dearnest/research_abm.htm

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

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

Gabriel Wurzer, NetLogo lessons http://www.youtube.com/user/gabrielwurzer/videos

Other

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

Agent-based Models http://www.agent-based-models.com/blog/

Complex Systems & ABMs at Sydney Uni http://sydney.edu.au/business/research/complexity

Complexity Digest http://comdig.unam.mx/index.html

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

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

NetLogo Bag of Tricks http://backspaces.net/wiki/NetLogo_Bag_of_Tricks

NetLogo Modeling  Commons http://modelingcommons.org/

Open Agent-Based Modelling Consortium     http://www.openabm.org/site/

Academic Overview
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Santa Fe Institute http://www.santafe.edu/

TurtleZero (Netlogo) http://www.turtlezero.com/index.php

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

Academic Overview
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Unit Schedule

Week Activities Assessment

0 No formal assessment or activities are
undertaken in week 0

1 Introduction to Integrated Economic Modelling

2 The Complex Adaptive Systems perspective NetLogo Quiz 1 due 11:59pm Sunday
5th August

3 A Tour of Complex Policy problems

4 Introduction to Agent-Based Models (ABMs) Complexity Assignment AND NetLogo
Quiz 2 due 11:59pm Sunday 19th August

5 The Art of ABM First assessment of Reading Logs on
discussion up to 11.59pm Sunday 26th
August. 3% allocated.

6 Simulation & Gaming NetLogo Quiz 3 due 11:59pm Sunday
2nd September

7 Overview of CAS Modelling

8 CAS Examples Major Project 'check-in' assessment due
11:59pm Sunday 16th September

9 Data Acquisition

10 Calibration, Verification

11 Research Examples

12 Analysis & Interpretation of Outputs Major Project due 11:59pm Sunday 21st
October

SWOT VAC Reading Log closes 11:59pm Sunday
28th October. Remaining 5% for the logs
allocated.

Examination period LINK to Assessment Policy:
http://policy.monash.edu.au/policy-bank/
academic/education/assessment/
assessment-in-coursework-policy.html
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Assessment Requirements

Assessment Tasks

Assessment task 1

Title:
Complexity Assignment

Due date:
(To MUSO) 11:59pm, Sunday 19th August (Week 4)

Details of task:
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, feedback network) 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?♦   

Word limit:
No more than 5 pages (including figures).

Weighting/Value:
10%

Presentation requirements:
The assginment 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. 

Estimated return date:

•   

Assessment task 2

Title:
NetLogo skills tests

Due date:
(To MUSO) End of weeks (i.e. Sundays 11.59 PM) week 2 (5 August), week 4 (19
August), and week 6 (2 September) of the Semester, however, you may submit any test
early.

Details of task:
You will need to demonstrate your ability in fundamental aspects of NetLogo. Each test
will be outlined in your tutorials. You will need to submit a working NetLogo (.nlogo) file in
each submission that demonstrates the required skills.

Weighting/Value:
Each test will be worth 3% of your grade, 9% in total.

Estimated return date:

•   
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Assessment task 3

Title:
Reading Log

Due date:
The log will be available all semester online, but will close to submissions at 11:59pm,
Sunday 28th October

Details of task:
You will be placed in a small Discussion Log (online) group to discuss the prescribed
weekly 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. 

♦   

There will be two phases of assessment: 3 marks allocated at the end of week 5
(Sunday 26 August) and the remaining 5 marks at the close of the logs on Sunday
28 October.

♦   

Weighting/Value:
8% total made up of 3% + 5%. NB: the Reading Log will be marked individually.

Estimated return date:

•   

Assessment task 4

Title:
Major Project

Due date:
The Check-in Assessment will be due by the end of week 8 (11.59 PM, Sunday 16th
September), the final project will be due end of week 12 (11.59 PM Sunday 21st October).

Details of task:
You are required to either replicate and extend, or design and build, an agent-based
model that explores an integrated economic / complex-adaptive-system 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. 

Intermediate 'Check-in':

You are required to submit to MUSO a 30 word statement of the 'research problem', or the
research problem that you think the replicate paper is addressing. You must also outline
the key agents and interactions in the model. Your check-in submission should be no
longer than 1 A4 page. 

Final project submission: 

Your final 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. Late submissions will attract a 5% (raw) deduction for every day

•   

Assessment Requirements
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(or part thereof) that it is late. 

Your project will be marked as follows: 

For a novel project:

[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. 

For a replication project:

[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 replicate the reported behaviour?);2. 
[5%] The coding of the model (in the 'Procedures Tab': is the code easy to follow
and well 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 extensions well motivated and
documented?) 

4. 

[8%] The analysis, interpretation & extensions to the model: what replication
challenges did you encounter? was the model well described and easy to follow in
the paper? what extensions did you try? what additional impact/insight did these
extensions add to the model?

5. 

Weighting/Value:
Check-in 3%, Final submission 30%, 33% in total

Estimated return date:

Examinations

Examination 1

Weighting:
40%

Length:
Type (open/closed book):
Electronic devices allowed in the exam:

None
Remarks:

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

Task: 2 hour end-of-semester examination requiring students to answer a number of

•   

Assessment Requirements
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 short-answer and long-answer questions on material from the unit. 

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

Assignment submission

Online submission

If Electronic Submission has been approved for your unit, please submit your work via the VLE site for
this unit, which you can access via links in the my.monash portal.

Assessment Requirements
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Other Information

Policies

Monash has educational policies, procedures and guidelines, which are designed to ensure that staff and
students are aware of the University's academic standards, and to provide advice on how they might
uphold them. You can find Monash's Education Policies at:
http://policy.monash.edu.au/policy-bank/academic/education/index.html

Key educational policies include:

Plagiarism
(http://www.policy.monash.edu/policy-bank/academic/education/conduct/plagiarism-policy.html)

•   

Assessment
(http://www.policy.monash.edu/policy-bank/academic/education/assessment/assessment-in-coursework-policy.html)

•   

Special Consideration
(http://www.policy.monash.edu/policy-bank/academic/education/assessment/special-consideration-policy.html)

•   

Grading Scale
(http://www.policy.monash.edu/policy-bank/academic/education/assessment/grading-scale-policy.html)

•   

Discipline: Student Policy
(http://www.policy.monash.edu/policy-bank/academic/education/conduct/student-discipline-policy.html)

•   

Academic Calendar and Semesters (http://www.monash.edu.au/students/key-dates/);•   
Orientation and Transition (http://www.infotech.monash.edu.au/resources/student/orientation/);
and

•   

Academic and Administrative Complaints and Grievances Policy
(http://www.policy.monash.edu/policy-bank/academic/education/management/complaints-grievance-policy.html)

•   

Student services

The University provides many different kinds of support services for you. Contact your tutor if you need
advice and see the range of services available at www.monash.edu.au/students

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

Students who have a disability or medical condition are welcome to contact the Disability Liaison Unit to
discuss academic support services. Disability Liaison Officers (DLOs) visit all Victorian campuses on a
regular basis

Website: http://adm.monash.edu/sss/equity-diversity/disability-liaison/index.html;•   
Telephone: 03 9905 5704 to book an appointment with a DLO;•   
Email: dlu@monash.edu•   
Drop In: Equity and Diversity Centre, Level 1 Gallery Building (Building 55), Monash University,
Clayton Campus.

•   

Moodle 2

All unit and lecture materials, plus other information of importance to students, are available through the
virtual learning environment Moodle site. You can access Moodle via the my.monash portal.
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Where to go for help
If you're stuck, confused or simply not sure how to approach Moodle, there are a number of Moodle
resources that you can tap into.

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.

Railsback, S.F. and Grimm, V., (2012) Agent-Based and Individual-Based Modeling: A Practical
Introduction, Princeton University Press, Princeton NJ, xviii + 329 pp.

Introduction to ETC/ECC 3860 Integrated Economic Modelling

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 are provided as pdfs in a zip folder under IEM Library on MUSO.

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

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.

Anderson, P.W., (1972) "More is Different", Science, Vol. 177, No. 4047, 4 August, pp. 393-396.

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.

Other Information
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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.
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** 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
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
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** 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",
LongRange 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/

** 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,
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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.

Thiele, J.C., Kurth, W. and Grimm, V., (2012) "Agent-Based Modelling: Tools for Linking NetLogo And
R", Journal of Artificial Societies and Social Simulation, Vol. 15, No. 3, 30 June, pp. 1-8.
http://jasss.soc.surrey.ac.uk/15/3/8.html

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.

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.
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** 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

** 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.
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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

** 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

Manson, S.M., (2008) "Does Scale Exist? An Epistemological Scale Continuum for Complex
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Human-Environment Systems", Geoforum, Vol. 39, No. 2, March, pp. 776-788.

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.

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.
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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.

Bhavnani, R. and Choi, H.J., (2012) "Modeling Civil Violence in Afghanistan: Ethnic Geography, Control,
and Collaboration", Complexity, Vol. 17, No. 6, July-August, pp. 42-51.

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.

** 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.

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.

Dray, A., Mazerolle, L., Perez, P. and Ritter, A., (2008) "Policing Australia's 'Heroin Drought': Using an
Agent-Based Model to Simulate Alternative Outcomes", Journal of Experimental Criminology, Vol. 4, No.
3, September, pp. 267-287.

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.

Galbiati, M. and Soramäki, K., (2011) "An Agent-Based Model of Payment Systems", Journal of
Economic Dynamics and Control, Vol. 35, No. 6, June, pp. 859-875.

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.

** Geanakoplos, J., Axtell, R., Farmer, D.J., Howitt, P., Conlee, B., Goldstein, J., Hendrey, M., Palmer,
N.M. and Yang, C.-Y., (2012) "Getting at Systemic Risk via an Agent-Based Model of the Housing
Market", American Economic Review, Vol. 102, No. 3, May, pp. 53-58.

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
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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", In Artificial 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.

Hassani-Mahmooei, B. and Parris, B.W., (2012) "Climate Change and Internal Migration Patterns in
Bangladesh: An Agent-Based Model", Environment and Development Economics, forthcoming, accepted
1 July 2012, pp. 1-18.

** Heckbert, S., (2011) "Agent-Based Modeling of Emissions Trading for Coastal Landscapes in
Transition", Journal of Land Use Science, Vol. 6, No. 2-3, June - September, pp. 137-150.

Janssen, M., (2009) "Understanding Artificial Anasazi", Journal of Artificial Societies and Social
Simulation, Vol. 12, No. 4, October, 17 pp. http://jasss.soc.surrey.ac.uk/12/4/13.html

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,
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