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INTRODUCTION TO AGENT-BASED MODELING
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INTRODUCTION TO AGENT-BASED MODELING

Compronents of Agent- Based Models

Agents
> Rule-Based Behavior (Possibly Learning & Adapting)
o Interact with the World and Each Other

» Between Two and One Duotrigintillion Agents




INTRODUCTION TO AGENT-BASED MODELING

Compronents of Agent- Based Models

World

o Pick Your Dimensions: zero through infinity
»Bounded vs Wrapped (Rings and Toroids)

2 Holds Values (Environment) which May Be Dynamic
2 Divided into Discrete Space or Not

Sphere




INTRODUCTION TO AGENT-BASED MODELING

Compronents of Agent- Based Models

Scheduler

Hxecution of Events

2 Determines Order of |

2 Discrete Time Steps vs Event-Driven Updates
2 Synchronous vs Sequential AKA Parallel vs Serial

> How Does the Model Know When It’s Done




INTRODUCTION TO AGENT-BASED MODELING

Compronents of Agent- Based Models

Other Common Elements
» Resources, Obstacles, Landmarks as “Agents

» GUI, Graphs, Reports, Documentation, ...
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INTRODUCTION TO AGENT-BASED MODELING

What are Agents Based Models Made of?

Space and Movement

» Space Measure (e.g. Distance) 1n 1D, 2D, or absent?

Complicated Agents

2 CAs and Pure Networks 1.1

2 Learning vs Adapting vs

» Exogenous vs Endogenous Movers (Preferences vs Wind)

_imit Agent Abilities

Evolving

» Agents using Al and internal models

Model Dynamics
> Agent Birth and Death

» Agents Exchanging Resourses and Information
» Agent-Environment Feedback



INTRODUCTION TO AGENT-BASED MODELING

What are Agents Based WModels Made of?

User-Defined
2 Set by users during setup or dynamically
> Initial Conditions or Boundaries
»'Takes a Range of Values (Sweepable)

» Detine Range and Granularity
“Tweaked”

» Hidden Parameters (Hard-Coded)

> Set at Values that are Known to “Work™
Distribustions

> Select Type of Distribution (Normal, Exp,.. Ji&« -, A&
> Select Distribution Parameters N - -




INTRODUCTION TO AGENT-BASED MODELING

Honds-On Mo&éﬁnﬂ Exam/o@f
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Honds-On Mo&éﬁnﬂ Exam/aéy

Adjust Parameters to Achieve Cooperative Outcome
» How do the Parameters Effect Agent Behavior?
> How do the Parameters Effect World Behavior?

5> Are there Long Term/Short-Term Trade Offs?

» What Set(s) of Parameters Yield the Cooperative Outcomer
» Would Looking at the Code Make this Easierr
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INTRODUCTION TO AGENT-BASED MODELING

Honds-On Mo&éﬁnﬂ Exam/a@f

Optional Homework: Identify Characteristics of Cooperation
> What Type(s) of Models? CA, Free Agents, Network, Hybrid
» What Kinds ot Agents Are therer

» Any Agent-Agent Interaction? Describe.

» Any Agent-World Interaction? Describe.

> Bounded or Toroidal World? Does the World Hold Values?
» What Are the Parameters? Any Hidden Parameters?

> What Does the Model Report?

» How Does Changing the Parameters Atfect Model Behavior?
> How Does It Affect Model Performancer

» What Else Could You Use this Model for (in Whole or Part)?



Homework ?[s:@nmenf #(
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INTRODUCTION TO AGENT-BASED MODELING

Homework ﬂs‘.s'iﬂnmenf #(

Go to

tinyurl.com/mscz9w
and download

ICPSR09 HW1 Yourl.astName.doc

just follow the instructions
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