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He says he’s developing
an agent-based model, 
…..whatever that is?

With apologies,
& thanks to Sydney Harris



Outline of the TalkOutline of the Talk

• What are Agent-Based Models? 
• Seven Challenges, Three Examples

1 Purpose, 2 Theory, 3 Replication, 
4 Calibration/Validation,  5 Representation-Dynamics, 
6 Operation(ality), 7 Sharing/Communication

• a Emergency Evacuation (CC)
• b Residential Segregation (AC)
• c Land Use/Transportation (MB)
• Conclusions and Next Steps
• Questions

MB

AC

MB



What are AgentWhat are Agent--Based Models? Simplification Based Models? Simplification 
& Abstraction& Abstraction

A model is a simplification of reality: but agent-based 
models are less simple than models used to be.

They are highly disaggregate, temporally dynamic, 
purposive, bottom-up, decentralised, non-equilibrium …. 

…. and contain many more assumptions than can ever be 
validated against available data.

They have been borne of the view that the world works as 
much from the bottom up as the top down and that the 
traditional goals of explanation in science are not rich 
enough to enable good theory to be produced.



1 Purpose of the Model1 Purpose of the Model

Theory and Practice, Theory and Application

Hypothesis to Policy Analysis

Generic Models v Specific Models

2 Theory and Model2 Theory and Model

Theory Separate from Model, Independent from Model

Blurring of Theory & Model, Generic Models ‘Any’ Theory

How Does Domain Knowledge Count?



3 Replication and Experiment3 Replication and Experiment

The Idea of an Experiment, Controlled Conditions

Confirmation versus Falsification, The Inductive Fallacy

Lowrys’(1965) Principle:  
“the only true test of a model is when it is fitted for one 
situation and then is tested in a different situation”

One Model on Many Different DataSets

Many Models Tested on One Single DataSet



4 Verification, Calibration, Validation4 Verification, Calibration, Validation

30 or more years ago, calibration was the term used for 
testing the goodness of fit.

Now Verification is testing the logic of the 
model structure, seeing if the models works 
in different software, for example

Calibration is fine tuning the model to some 
dataset

Validation is measuring the goodness of fit

Occam’s Razor – ABM breaks with the 
notion of parsimony



5 Representation, Aggregation and Dynamics5 Representation, Aggregation and Dynamics

Defining Agents – Individuals – Ambiguities,

The Question of Scale – Agents and Agencies

Mobility and Agents, Dynamics, Agent Processes

Numbers of Agents – our three examples

6 Operational Modelling6 Operational Modelling

Simulation Runs, Moving the Model to Software

Generic v Specific Software e.g. Repast, Policy Apps



7 Sharing and Dissemination of the Model7 Sharing and Dissemination of the Model

Communicating the Model to Other Interested Parties

Software and Users, Generic v Specific Software

Visualization, Graphical User Interfaces

Desktop v Web, Other Media – VR Theatres etc.

Three Examples Three Examples –– Andrew will now quickly Andrew will now quickly 
demo Christiandemo Christian’’s s Kings X Ped ModelKings X Ped Model, his own , his own 
Segregation ModelsSegregation Models and then I will return and and then I will return and 
demo the demo the LUTMLUTM



a) A Model for Emergency Evacuation KXPEMa) A Model for Emergency Evacuation KXPEM



Basic Pedestrian Model



One Level



Movie

KXPEM User Interface



Segregation Model User Interface

b) Residential Segregationb) Residential Segregation



Segregation Model Structure

Calculating neighbourhoods

Red agent preferences
Red with Red >= 50% Red 

Red with Blue < 30%
Red with Green < 50%
Red with White < 10%

Example of Agent preferences

25%2Green 
Agents 

25%2Blue 
Agents

50%4Red Agents

PercentageNo. of 
agents

Agents 
Attributes

Urban 
Environment
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The addition and removal of agents



The addition and removal of agents



5% of the population are White at the start

Initial Conditions Simulation Run



Addition of agents: Density and living constraints



c) A Land Use Transportation Modelc) A Land Use Transportation Model

633 small zones, an aggregate style spatial interaction 
model with modal split, distributing employment on four 
modes – road, bus, tube, heavy rail – to residential 
locations

The model is singly constrained to conserve employment 
totals thus predicting employment at residential zones 
(population)

Part of an integrated assessment of climate change 
scenarios up to 2050 and 2100 in London and the 
Thames Gateway, funded as part of the Cities Theme in 
the Tyndall Centre for Climate Change



Employment and population are randomly distributed to 
cells within small zones and currently each one of the 4 
million employment trips is predicted using crow-fly 
distance which can be computed on the fly.

The random distribution is within zones to cell locations 
where employment and population is located from the 
land use data

The model is part of an integrated assessment of climate 
change scenarios up to 2050 and 2100 in London and the 
Thames Gateway, funded as part of the Cities Theme in 
the Tyndall Centre for Climate Change



Let us run the model to see what it does









Conclusions and Next StepsConclusions and Next Steps

Parsimony and Models

New Ways of Validation

Replication – different places

New Styles of Exploration …………….



Questions?Questions?
I don’t know if there is time for any but please ask 

us later. Look at our websites and blogs

www.casa.ucl.ac.uk
www.genesis.ucl.ac.uk

www.gisagents.blogspot.com

We will put the paper up on Thursday as a 
Working Paper on our web site

http://www.casa.ucl.ac.uk/
http://www.genesis.ucl.ac.uk/
http://www.gisagents.blogspot.com/


The new catwalk
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