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A complex model

SimCity, Copyright ©MAXIS



Some complex data

2012-3 Measles outbreak



Agent-based modeling

An agent is a discrete entity with its own goals and behaviors 
An agent-based model (ABM) consists of  

A set of  agents with attributes (and memory) 
A set of  relationships (rules) 
A framework for simulating agent behaviors and interactions 

Assumptions for ABM 
Behavior can be described 
Mechanisms of  interaction can be described 
System can be built from the bottom up 

Toolkits: Repast, Netlogo, AnyLogic, Matlab, Mathematica, C++
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question

Assemble 
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model
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Schelling segregation model



Grefenstette et al, BMC Public Health (2013)fred.publichealth.pitt.edu

http://fred.publichealth.pitt.edu


Modelıng and sımulatıon 
of ınfectıous dıseases
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Pathogen-immune response dynamics



A typical epidemic curve
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Closıng the schools
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Condıtıonal closıng
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Measles outbreak
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fred.publichealth.pitt.edu/measles/
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Influenza ın the USA



Influenza



Outbreaks ın schools
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Outbreaks ın schools



School contact networks

Guclu et al, PLoS One, 2016

• Use of wireless sensors “motes” worn by students and 
staff members to measure contacts 

• Daily deployments 10 schools in the Pittsburgh area 
(~1,800 students) 

• Project is named SMART (Surveillance, Monitoring 
Absenteeism and Respiratory Transmission  in Schools)
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Outbreaks ın schools
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Outbreaks ın schools



Sımulatıon of 
emergencıes 

Hurrıcane Sandy



Guclu et al, Disaster Medicine, 2016 
Sood et al, Disaster Medicine, 2016

Sımulatıon of emergencıes
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Issues in health services during and post emergencies

Sımulatıon of emergencıes



In summary

ABM 

is a technique for theorizing (abstracting) 

can be practical for real-world problems 

is fun 

creative experimentation 

surprising and informative



• Infectious disease outbreaks and their interventions 
can be modeled and simulated  

• Models can be used to understand the problems as 
well as forecasting and prediction 

• Stay home if  you are sick

Take home message
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Thank	you	for	listening




