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Presentation Outline       

Ù Complexity of economic systems  
  

ÙWhat is Agent -based Comp Economics (ACE )? 
   

Ù ACE modeling of macroeconomic systems   
 

Ù Illustration: An ACE Trading World  
   (two -sector growth model)  
   
Ù Advantages & disadvantages for econ modeling  
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ÎDistributed local interactions     
ÎTwo-way feedbacks mediated by interactions  

Micro   1 Agent Interactions  1 Macro     
ÎStrategic behavior & Knightian uncertainty     

Î Network effects and path dependence  
   
Î Critical role of  institutional constraints  

Complexity of Economic Systems  
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Increasing mainstream interest in  
modeling these complexities  

Ç Behavioral Economics    
      From Princeton U Press BE Book Series:  

     òBehavioral Economics éuses facts, models, and 
methods from neighbouring sciences such as 
psychology, sociology, anthropology and biology to 
establish descriptively accurate findings about    
human cognitive ability and social interaction        
and to explore the implications of these findings     
for economic behavior.ó 
 

Ç Four Recent Nobel Prizes:   

    George Akerloff (2001), Daniel Kahneman & Vernon L. Smith (2002),  

Thomas C. Schelling (2005), and Elinor Ostrom  (2009)  
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Why has it taken so long?       

É  Lack of tools  permitting quantitative modeling 
of complex economic systems in a compelling, 
tractable, & testable way.  
 

É Seeming promise of  rational expectations  that 
economic outcomes can be studied & understood 
as the result of purely rational deliberations by 
individual agents  

    Č  no need for detailed understanding of human 
cognition and social interactions  

     Č  but soon ran into major problems  (multiple RE 
solutions,  subjective uncertainty in multi -agent game situations,é) 
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Potential of computational experiments  

 for studying complex economic systems  

    Early recognition by Robert Lucas, Jr., òStudies in 
Business Cycle Theoryó (1987): pp. 271 & 288 

     
     "One of the functions of theoretical economics is to 

provide fully articulated, artificial economic systems  
that can serve as laboratories  in which policies that 
would be prohibitively expensive to experiment with in 
actual economies can be tested out at a much lower cost.ó 

      
     òOur task as I see itéis to write a FORTRAN program 

that will accept specific economic policy rules as `input' 
and will generate as `output' statistics describing the 
operating characteristics of time series we care about, 
which are predicted to result from these policies."  



7 

Î Modern Agent - Oriented Programming (AOP)       
is designed for complex interactive systems.  
    
Î Agent - based Computational Economics (ACE)       

= Study of economic processes computationally 
modeled as dynamic systems of interacting agents  
 
 
Î ACE uses AOP to study virtual economic worlds 

via computational experiments.  

A major extension of this vision  
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Further possibilities:  
A spectrum of experimental approaches  

100% human 
Humans with  

computer access  

Human-controlled  
computer avatars  

Human-calibrated  
computer agents  

100% computer agents  
evolved from initial  

conditions (ACE) 

Computer agents with  
real -world data  

streaming  

Tethered  

Not Tethered  

x 

Mix of humans  
and computer agents  

http://www.graphicsfactory.com/Clip_Art/Cartoon/robot-v3_380802.html
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What is ACE ?  
 

 Agent - Based Computational Economics (ACE)    
ÉComputational study of economic processes 

modeled as dynamic systems of interacting 
agents. 
 
 
 

 Goal:  
 
É Empirically -based economic theories in which 
òmarket clearingó, òcorrect expectations,ó and 
other coordinated states are possible outcomes 
rather than restrictions imposed a priori . 


