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1. Introduction. The primary purpose of this series of papers is to attempt to
lay the groundwork for a relatively well-rounded theory of the spherical normal
distribution. Many distributional problems in mathematical statistics may be
regarded as particular instances of one general problem, the determination of
the probability content of geometrically well-defined regions in Euclidean N-
space when the underlying distribution is centered spherical normal and has
unit variance in any direction. Specifically then, we require for a definite region R
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in which X’ = (a;, ---, xx). The class of problems represented by (1.1) is a
very broad one and the literature on it is correspondingly quite enormous and
well-diffused. In fact, all the distributional problems which occur in the theory
of sampling from multivariate normal populations may in principle be brought
under our general heading. Thus, let y;, 7 = 1, 2, - - -, n, denote n mutually
independent k-dimensional vectors each of which is governed by the elementary
probability density
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The joint probability density function for the n vectorsis ] [¥»(y:) and integrals
of the form
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where z is a partitioned vector, W is a partitioned matrix,
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