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It is a pleasure to thank Patrick Suppes for his great support and for many years of stim-
ulating discussions about a wide range of topics of mutual interest. The present project
grew out of these discussions, and I look forward to work with him on it and other projects
for many more years.

1 Introduction

In his entry on “Quantum Logic and Probability Theory” in the Stanford Encyclopedia
of Philosophy, Alexander Wilce (2012) writes that “it is uncontroversial (though remark-
able) that the formal apparatus of quantum mechanics reduces neatly to a generalization
of classical probability in which the role played by a Boolean algebra of events in the lat-
ter is taken over by the ‘quantum logic’ of projection operators on a Hilbert space.” For a
long time, Patrick Suppes has opposed this view (see, for example, the papers collected
in Suppes and Zanotti (1996). Instead of changing the logic and moving from a Boolean
algebra to a non-Boolean algebra, one can also ‘save the phenomena’ by weakening
the axioms of probability theory and work instead with upper and lower probabilities.
However, it is fair to say that despite Suppes’ efforts upper and lower probabilities are
not particularly popular in physics as well as in the foundations of physics, at least so
far. Instead, quantum logics is booming again, especially since quantum information
and computation became hot topics. Interestingly, however, imprecise probabilities are
becoming more and more popular in formal epistemology as recent work by authors
such as James Joyce (2010) and Roger White (2010) demonstrates.

In this essay I would like to give one more reason for the use of upper and lower
probabilities in quantum mechanics and outline the research program that they inspire.
The remainder of this essay is organized as follows. Sec. 2 introduces upper and lower
probabilities. Sec. 3 turns to quantum mechanics and presents the CHSH inequality. We
show that there is not always a joint probability distribution that reproduces observed
quantum correlations. Sec. 4 argues that imprecise probabilities can be defined in these
cases, and Sec. 5 concludes with a number of open questions. \
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