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OverviewOverview

Å Predictive modeling

Å Agent -based modeling

Å The Bean Machine

Å Case Studies

Å Closing remarks
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What is Predictive Modeling ?

Å What is a model ?

Å How are models used to make predictions?

Defining ñPredictive ModelingòDefining ñPredictive Modelingò

Predictive modeling is the process of creating 

or selecting a model to predict the likelihood 

of an event or outcome.
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What is a model?What is a model?
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Is this a model?Is this a model?
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It takes one to know oneIt takes one to know one
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What is a What is a mathematical mathematical model?model?

A mathematical model is an abstract 

model that uses mathematical 

language to describe the behavior 

of a system.

From: Wikipedia, the free encyclopedia
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Types of mathematical modelsTypes of mathematical models

Mathematical models typically focus on a 
specific functional form or process, e.g. :

Å Linear models

Å Generalized linear models

Å Hidden Markov models
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Using mathematical models for predictionUsing mathematical models for prediction

Steps for mathematical modeling

1. Determine what model type to use

2. Determine what data to use

3. Adjust model parameters to fit the available data

4. Extrapolate to estimate future outcomes
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An exampleAn example

Data
Model

Prediction

Accurate fit to historical data does not Accurate fit to historical data does not 

guarantee predictive accuracy!
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Some (personal) issues with mathematical modelsSome (personal) issues with mathematical models

Å The model itself becomes the focus: is it linear? 
is it exponential? is it logit?

Å Unclear connection between statistical accuracy 
and ñtrue model accuracyò, e.g. , r2 =0.5

Å The more complex the model, the more data are 
required to calibrate it

Å Models are unable to predict the future in the 
presence of significant discontinuities (correlation 
vs. causation)

Å Many statistical models were designed prior to 
the advent of the computer
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Icosystemôs approach to predictionIcosystemôs approach to prediction

Develop computer simulations of Complex Systems
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What is a What is a complex systemcomplex system ??

A system consisting of many 
elements is complex if its overall 

behavior emerges from the 
behavior of the individual elements 

and their interactions.
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Sample systems with emergent behaviorsSample systems with emergent behaviors

a traffic jam, a financial 

people, a sports event, 

a termite nest, a flock 

a traffic jam, a financial 

market, a crowd of 

people, a sports event, 

a termite nest, a flock 

of birds, é
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Emergent behavior: the Icosystem gameEmergent behavior: the Icosystem game
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Computer simulation of the Icosystem gameComputer simulation of the Icosystem game

A is the aggressor, B the defender, try to 

keep B between you and A

A is the aggressor, you are the defender, 

keep yourself between A and B

See demo at http://www.icosystem.com/game.htm


