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congestion and, therefore, increasing the shadow price of road capacity constraints. Another 
example is in land use, where a stronger zone regulation, like the minimum density, induce 
several effects on land values and location pattems, which may actívate residents thresholds on 
neighbor environment. 

7. CONCLUSIONS 

Advances in discrete choice modeling has hot stopped in the last three decades, but challenges to 
replicate the actual behavior of agents are still very open; better techniques are clearly needed to 
deal with the high complexity of this problem and more specific models are required for the large 
variety of applications. Thus, models that explicitly incorporate specific and complete set of 
constrains to the choice process are clearly needed. 

This paper propases a method that builds upon previous techniques to make random utility 
models more realistic, by adding to the theoretically sound compensatory utility functions, the 
additional flexibility to cope with constraints to individuals' behavior. One advantage of this 
method is that it does not impose any limitation on the compensatory utility function. 

Our method was applied to multinornial logit models and has the following characteristics. 
Physical and economical constraints (called exogenous) and attributes thresholds (endogenous 
constraints) are modeled as soft cutoffs controlled by a stochastic compliance tolerance. 
Appropriate cutoff factors reproduce the wide range of individual and system constraints. A new 
reduced utility function is maximized yielding a multinomial logit probability function, where 
usual compensatory utilities are replaced by the new constrained utility. The results is the 
constrained multinomiallogit model (CMNL) that preserves the close form of the MNL model, 
allowing the choice domain to be constrained by as many cutoffs as required, limiting both upper 
and lower levels of variables. The paper also analyses the use of the model for the forecasting 
application, because several cutoffs introduce extra complexity in solving the model to find the 
demand. The solution problem has a fixed point whose existence and uniqueness is proved; we 
also prove that fixed point iteration converges to the solution. Our empirical tests show that 
convergence is highly efficient for the complexity of the non-linear equations involved. 

The CMNL model provides an enhanced application of the random utility model for discrete 
choice modeling, which constrains utility to a more realistic domain yielding also more realistic 
choice probabilities. The model also produces two evaluation results. One is a social benefit 
measure for constrained setting and the other one is the shadow price for each cutoff. These are 
useful tool for the economic evaluation of policies affecting perceptions of attribute cutoffs (for 
example by education champagnes) or system capacities. 
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