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L. Introduction. If f and g are random variables on a probability space
(Q, 5, p), the joint distribution of f and g is defined as the Borel measure p,,, on
R? where p;,,(E) = ple: (f(w), g(w)) ¢ E}. Similar definitions are given for
joint distributions of any finite number of random variables and finite dimen-
sional joint distributions may be defined for an arbitrary collection of random
variables. If E, F are one-dimensional Borel sets then p;, ,(E X F) = p(f () N
¢~'(F)) may be thought of as the probability that f has a value in E and g has
a value in F. Alternatively one may say that f and g have a joint distribution if
there exists a measure u on the Burel sets B(R®) such that u(E X F) = p(f (E)
N g~ '(F)) for every E, F ¢ B(R). Using this definition it is obvious that a joint
distribution u always exists, is unique, and p = p, , . The situation is quite
different when one considers observables in quantum mechanics. First one must
decide how to define a joint distribution of observables. One soon finds that with
any reasonable definition joint distributions do not always exist for observables.
Thus a given collection C' of observables can be classified into one of three dif-
ferent categories. If C' always has finite joint distributions then we call C proba-
bilistically definite,if C has no finite joint distributions we call C probabilistically
indefinite, and otherwise we call C probabilistically mixed. In this paper two
different types of joint distributions are considered and some of their properties
are derived.

2. Joint observables. In this paper we shall assume that all observables
are defined on a sum logic L (see [4] for definitions and notation.) If (Q, ) is a
measurable space, a o-homomorphism h from Q into L is a map which satisfies

1) Q@ =1;0) ME) LF) f ENF =G, E Feg;
(i) H(VE)) = 2 ME), BE.NE; =g, i%j, E 5.
Let 2 and y be observables on L. If there is a c-homomorphism z from B(R?) into
L which satisfies 2( X R) = z(E), 2(R X F) = y(F) for all E, F £ B(R), then

z is called a joint observable for x and y. We define joint observables for an arbi-
trary family of observables in an analogous fashion. To simplify matters in the
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