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|. Introduction

_
Multi-Agent Simulations
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|. Introduction

i Ol'here are two approaches to the study of social
behaviour: Collect, observational, survey or other
forms of data and analyze them, possibly by
estimating a modelr begin from a theoretical
understanding of certain sdmdlaviarbuild a
model of it, and then simulate its dynamics to gair
better understanding of the complexity of a seemi
simple socialsystem ( L1 ao 200 8.
2008)

Janssen 2009




|. Introduction

i The idea of using computesised modelling In the
soclal sciences dates back to the 1960s

i Widespread use since the 1990selated to
complexity theory

i Considered a valuable tool for the social sciences
by some

A In the natural sciences simulations = basic
methodological tool

i Regional preferences: Gre8ritain, Northwest
Amercia




ll. GeneraRemarks

]
i Model

OA model | sodsmallerilesspétailed,ilessa
complex, or all of these togetidasf some other
struct ur @ilbert/ Treitgss20@n2) o




ll. GeneraRemarks

]
Modelling

dOne creates some kind of simplified representation ¢
osocial realityodo that se
possible the way in which one believes that reality

0 p er z(xl\l]gel Silbért 2008: 2)
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|l. General Remarks
]
A Modelling

Mathematical and computer modelling require precisi
A Every aspect of the model needs to be laid out precisely

A Modelbuidlinghighlights logical gaps and data gaps in the
verbal model

A Relationships between system parts need to be identified
and described in detall




ll. GeneraRemarks

]
A Simulation
Here: simulations = computer based simulations
A particular type of modelling
Models that are expressed as computer programs




ll. GeneraRemarks

A Formalization: computational model building as a
method of theory development

A Understanding
Exploration: explore our own assumptions systematic
Experimentation: wh#tscenarios

A Experimentatior==  Simulation!




I1l. AgentbasedModelling (ABM)

_
A What is AgentbasedModelling?

ocomputational method th
create, analyze and experiment with models compose
agents that 1 nter @dbért wi t
2008: 2).




I1l. AgentbasedModelling (ABM)

]
i Usedin naturaland socilalsciences

i Artificial Societies

i Developmendf ABMtechniquess closelyrelated
to:
Research ocomplex nonlinearsystems
Artificial Intelligence




I1l. AgentbasedModelling

]
i Complex Systems
Systems that are composed of many different parts

System behaviour cannot be explained by reduction t
Its component parts.

Interaction of the system parts leads to new and
unpredictable behaviour on system le¥eémergence

System behaviour cannot be explained through simpils
cause and effect relations non-linear




I1l. AgentbasedModelling

]
i Complexity Theor== Systems Theory!
Both theories deal with systems.

ButSystems Theory describes system behaviour by
breaking the system downgabsystemsand
modelling those.

Systems Theory assumes thatelationship of
system partgs known and understood

Complexity Theory assumes that relationships betwee
systems parts anmeot well known, that they are
unstable and nehnear andthus unpredictable

'




I1l. AgentbasedModelling (ABM)

]
A Agents

OQAgents are either separate computer programs or, m
commonly, distinct parts of a program that are used tc
represent social acté@rsdividual people, organizations
such as firms, or bodies such as nadibonstates 0
(Gilbert 2008: 5)

Agents can interaattelligently with their environment,
be it social or other.




ll. AgerbasedModelling (ABM)

A Environment

Virtual world in which agents interact

Most commonly geographic spacevith features such
as houses, di fferent sol
A Spatially specific

A In general not comparable to GEavironments!

But other spaces can be designddowledge space,
symbol space, networks.




I1l. AgentbasedModelling (ABM)

]
A Abilities of Agents
Perception

Performance

A Motion

A Communication
A Action
Memory

Policy




I1l. AgentbasedModelling (ABM)

_
A What can we do with Agents?

Agents can be given simple behavioural rules.

These rules can be chosen to guide interaction of the
agents with each other or of agents with the
environment or both.

They can be given knowledge and they are able to
learn.

On this basis they wil/
decisions.




I1l. AgentbasedModelling (ABM)

A 0@ agents can be distinguished from other entities
that can expresehavioby the fact thaagents
have some cognitive decistaking abilities
(Altaweel 2006: 30)




ll. AgerbasedModelling (ABM)

]

A What can we do with Agents?
Define a different set of rules for any single agent
ndi vidual s, groups, | NS

Different agent types can be put in one model
A Individuals, households, tribes

Two model types
A One agent interacting with its environment.
A Groups of agent




AgentbasedModelling (ABM)
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I1l. AgentbasedModelling (ABM)

modelling from a special perspective




I1l. AgentbasedModelling (ABM)

_
A Bottom Up




V. ABM IrArchaeology

]

A Applications
Socieecologicaddynamics
Spatialprocesses
Adaptation
Culture Change (lorigme perspective)

Social interaction

A emergence of social complexity
A evolution of sociality

A decision making




V. ABM IrArchaeology

_

i SpecificResearclQuestions
|dentifying drivers of historical change
Population aggregation and abandonment
Civilization collapse
Response to changing environmental and social condition
Impactof ecologicalstress
Impact of population aggregation
System resilience
Mechanisms of adaptation
Emergence of territories
Settlement dynamics
Site selection




V. ABM IrArchaeology

_

i Specific Research Questions
Resource management
Land use
Selfishnesssaltruism
Food sharing
Alarm calls/protecting others
Social stratification
Emergence of centralized decision making
Emergence of specialization
Culture contact
Maintenance of ethnic boundaries
Formation of political entities




V. ABM IrArchaeology

1
i Artificial Anasazi

é Dean et al. 1999;Jansse2009




