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Abstract

Probabilistic Discrete Choice, or Discrete Choice (DC) for short, is central tool in traffic and 
transport planning. In these areas DC is used to model central entities, such as choice of 
transportation mode, workplace, and housing. DC models are also used in many other areas, 
such as consumer theory, product differentiation and labor economics. This thesis contains 8
papers that contribute to some rather fundamental questions in DC theory.

The central model type in Probabilistic DC is Random Utility (RU) Models, in particular in the 
form of Additive RU (ARU) Models. It is the central modeling tool in the above mentioned 
applications.

All papers in this thesis, except paper 6, concern RU Models.

Four of my papers concern invariance in RU Models, i.e. the property that the statistical 
distribution of achieved utility is independent of the chosen alternative. This somewhat 
unexpected property is showed by most central models in DC, such as MNL (Multinomial 
Logit) and GEV (Generalized Extreme Value) models.

The oldest paper, from 1995, notes and corrects some errors in the Robertson-Strauss (RS) paper 
which first characterized invariance. Our paper also gives a different characterization of 
invariance.

Paper 2, together with Mattsson and Weibull, which was the starting point of this thesis, 
introduces a new class of distributions giving invariance, and containing inter alias distributions 
with Weibull and Fréchet marginals. We later term the “independent” distributions in this class 
independent Mattsson-Weibull-Li (MWL) distributions

The third invariance paper, paper 7, goes on to study power invariance, a stronger property than 
invariance. We show that the class of power invariant distribution spans the general class 
introduced in paper 2.

The fourth paper, paper 8, goes back to the RS characterization of invariance, and studies its 
consequences for the cdf’s in questions.

The remaining three RU papers, and the non-RU paper concern other fundamental aspects of 
DC models.

In the first of these, paper 3, I give a (partial) proof of a conjecture by Luce and Suppes, namely 
that the independent MWL-distributions are the only ones that have choice probabilities of 
“Luce form”
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for appropriate weights jw . This proof is carried through under the assumption that “non-

uniform expansions” of the choice set I are allowed.

In the second basic paper, paper 4, I derive (rather weak) necessary and sufficient conditions for 
a much used formula for the choice probabilities, to hold. These results are further used to 
derive the distributions of achieved utility, conditioned on the chosen alternative. This is useful 
in the above studies of invariance, as well as in the papers below.
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The third basic paper, paper 5, derives the Williams-Daly-Zachary (WDZ) theorem under the 
same weak conditions as the above mentioned choice probability formula. The WDZ theorem is 
an analog, in the DC setting, to Roy’s identity in consumer theory.

The fourth basic and non-RU paper, paper 6, goes back to the classical Choice Axiom by R.D. 
Luce. I modify the choice axiom to a (in my view) more natural form, which I term the Strong 
Choice Axiom. This form allows me to derive a more general, “lexicographic” version of the 
above Luce form choice probability formula. But in the end, a more detailed study shows that 
the new and the old versions of the choice axiom are in fact equivalent.




