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Introduction 

   Rational Choice Theory (RCT) deficiencies have been debated by 
cognitive scientists, philosophers, computers scientists, economists and 
psychologists over the last 60 years. Yet, with the exception of some 
important instances, the great majority of economists have only taking 
into consideration either partial account of such deficiencies or have 
completely ignored them altogether. RCT is rooted in the notion of 
utility maximization and revealed preferences which purports to be 
neutral in terms of psychological assumptions or philosophies of mind. 
Herbert Simon, against some of the basic tenets of RCT that are rooted 
in behaviorism and positivism, argued for the need to take into account 
the inner workings of the mind and its computational limitations to 
better understand how human beings make decisions. Cognitive 
scientists have been working on this approach for many years, but their 
influence on economics has been marginal. Daniel Kahneman’s work 
on behavioral economics has been crucial to remedy such neglect, but 
many behavioral economists are not willing to give up utility functions 
and the rather particular kind of analytical tractability that can be found 
in economic theory. In this paper we try to show, through an applied 
and specific case of health economics, that a model of computational 
rule-based procedures seems to provide better tools to understand 
human decisions, than RCT models.  

    Our goal is to compare one “classic” RCT model, with another 
model based on computational rule-based procedures. Both models 
explain the physician agency problem, more specifically demand 
inducement,  under similar circumstances. The comparison helps to 
illustrate how some of the deficiencies that are found in economic RCT 
models can be overcome by computational architectures that are 
similar to the ones used by cognitive scientists. The computational 
model we used is constructed on a simulation platform called 
GALATEA: Glider with Autonomous, Logic-based Agents, TEmporal 
reasoning, and Abduction. This platform is a software that allows to 
model and simulate multi-agent systems, which are similar to cognitive 
science Rule-based models. The model from RCT that we use for this 
paper is Dranove’s classical model of  demand inducement (1988). The 
alternative model we are developing is derived from Herbert Simon’s 
work on Bounded Rationality and cognitive science computational 
models. The main computational language used in this paper to define 
the behavior of the agents within GALATEA is Prolog.  
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 Although Dranove’s main goal was to study the physician induced 
demand for the overall market, we focused on the interaction of only 
two agents: the patient and the physician. We were able to replicate 
Dranove’s model using a computational model based on GALATEA. 
This was an important result for us because it helps to show that utility 
maximization models can be taken as a subset of a larger and richer 
structure for modeling human decisions. The main structure of 
Dranove’s model on a computational model looks as follows: 
For the Patient: 

For the Physician: 

   A computer model like this allows to simulate many different shapes 
of utility functions and many different probability distributions, which 
provides some obvious advantages over the analytical structure 
commonly used in economic theory. Nevertheless, this is not why the 
computational model is considered to be better suited for the study of 
human behavior. Its advantage lies on the possibility of adding 
computational limitations from the part of the agents (i.e. heuristics, 
satisficing, cognitive bias etc.) and psychological elements into the 
model. Such psychological inputs must come from empirical work and 
not from the mind of the economist seated comfortably in their chairs 
(what Simon called armchair economics: a practice that he criticized 
during most of his academic life). 

  We are currently working on a bounded rational model that takes into 
consideration both the cognitive and computational limitations of the 
agents as well as the psychological elements that play a role in the 
process of decision making (i.e. what Simon called procedural 
rationality). Our goal is to make key comparisons between the two 
models and trace their respective implications for a better 
understanding of the problem of physician induced demand.       

 The first part of our work, namely that of converting Dranove’s model 
into a computational structure, showed us that many of Dranove’s 
behavioral assumptions mentioned in his 1988 paper do not find any 
real effect or translation on his own analytical model. In other words, 
those variables that are taken to operate implicitly in the different 
functions of the model, cannot be disaggregated in the analysis if we 
want to understand their specific effects. The computational model, on 
the other hand, allows us to explicitly model all the behavioral 
assumptions taken as implicit in Dranove’s model, and more.   
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Dranove’s model in a nutshell 
Patient: 

Doctor: 

For information about the limitations of Rational Choice Theory in 
economics and about health economics, please contact Pedro Cadenas 
at 
cadep253@newschool.edu 

For information about the computational details of the program and the 
inner workings of the simulation platform, please contact Jacinto Davila 
at 
jacinto@ula.ve 

For information about GALATEA please visit: 
http://galatea.sourceforge.net/Home.htm 

•   The first part of our work already shows that the use of computational 
rule-based procedures seems to provide greater flexibility in 
understanding how people make decisions, when compared with the 
more traditional bayesian RCT models used in economics.   

•   Because of the impositions made by the analytical structure of utility 
functions and the use of equilibrium conditions for analyzing the 
interactions between the two agents, many of the assumptions used in 
Dranove (1988) are problematic. That is to say, they do not seem to 
correspond with how people actually behave under the circumstances 
described in the model. The computational model we are using allows 
us to overcome such restrictions and add the possibility of using a set of 
assumptions that better describes how people actually make decisions.  


