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This is the paper Snow and Warren based to justify their modeling of ambiguity aversion.

Camerer and Weber´s paper is a review, up to that date (1992), of empirical findings regarding ambiguity aversion and theoretical developments of formal models that incorporate ambiguity. These models can be grouped in four classes. One of these classes is Models based on unique Second Order Probabilities. Among these, there are the

2.a. Models based on known SOPs

One way of getting ambiguity aversion is to assume agents know the SOP probability distribution, but assign non-linear subjective weights to the objective probabilities. Some of the models reviewed below, even more curiously, assign non-linear weights to subjective probabilities. For example, a firm may not know the exact probability it faces of being inspected, p, but it may know that this probability distributes according to a probability distribution function F (p). (F (p) could be a uniform distribution, for example). The firm assigns a subjective probability  to p, but also weights each of these  in a fashion that guarantees ambiguity aversion.
 
An example: Segal (1987). 

He uses the rank-dependent generalization of Expected Utility originally developed by Quiggin (1982) and expanded by Yaari (1987). 

With the consequences indexed such that x1 is the worst and xn the best, rank-dependent expected utility theory proposes that individuals maximize the decision weighted form  V(q) with decision weights for i = 1, …, n-1 given by and . Note that  is a subjective weight attached to the probability of the consequences xi or better, and  is the subjective weight attached to the probability of getting the consequences better than xi. 

Segal assumes that the individual in the Ellsberg’s experiment with two urns (one with 100 balls and known numbers of red and blue balls (50-50), the other with 100 balls but unknown number of red and blue balls) know, or is said, that the number of red (or blue) balls are distributed uniformly between 0 and 100. Nonetheless, the individual assigns a subjective probability  to each value of p and assigns a non-linear weight to each of the values of his subjective probability. In Segal’s model, the expected utility of betting and winning on either color from the ambiguous urn is

              (1)

The last terms in this equation represent non-linear weights attached to the subjective probability. The weight is the difference between the subjective probability of having i balls or more of the winning color in the urn, minus the subjective probability of having more than i balls of the winning color in the urn.  

It turns out that when   is convex these increments are larger when i is small, which is the same to say that the weights attached to small chances of winning are larger than the ones attached to high probabilities of winning. 

To assure ambiguity aversion we need convexity of  and that the elasticity of  be non-decreasing ( Finally, if  it can be shown that the expression (1) above collapses to , the utility of winning when betting on the unambiguous urn. So people should not be ambiguity averse if . 


Another example: Kahn and Sarin (1988)

Another way of posing non-linear weights was given by Kahn and Sarin (1988). In their modeling, the weight for an event with second order probability distribution  (with mean  and variance  is



If  is zero, then  and the model reduces to Subjective Expected Utility. If  is positive, the function under-weights higher-than-average values of p and over-weights lower-than-average values of p.  It also produces, which means ambiguity aversion if p is the probability of winning. In the case of losses ambiguity aversion is given by negative. 

More general: Becker and Sarin (1990)
Assuming people have a well defined SOP, there approach is to model ambiguity aversion in the same fashion as risk aversion, defining ambiguity aversion as aversion toward spread of the probabilities of the SOP, similar to the definition of risk aversion as aversion to the spread of outcomes. This is an UCLA working paper. I contacted the author ans ask him to send me the paper because it is not in the web. 

