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1. Summary. In this work, a close approximation to the positive normal
orthant is obtained for the special case in which all the correlation coefficients
are equal. From this expression, an approximation for the general case is sug-
gested. For special cases, even closer approximations are obtainable.

2. Statement of the problem. Consider n correlated random variables, dis-
tributed with zero means and unit variance according to a multivariate normal
distribution, whose density function we will write as ¢, (1, 2, + -+ @.). Then
the probability that all » random variables will be positive is
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This probability will be denoted by P, (c11, ¢z, * ** Can), Where ¢y , etc., denote
the elements of the inverse of the covariance matrix. Let the correlation co-
efficients be denoted by p;; . Then, since the density function obeys the relation
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we have, for example,
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There will be in(n — 1) such equations—one for each correlation coefficient.
Equation (1) is a special case of Equation (6) given by Plackett [5].

3. Equal correlation coefficients. Let the resultant probability in the special
case in which all the correlation coefficients are equal to be denoted by P, (p).
Then the in (n — 1) Equations (1) add up to
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Therefore, since P,(0) = (%)™, we have
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Equation (2) is the same as Equation (102) given by Ruben [6].
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1 Some of these results were presented at the Atlantic City Meeting, September, 1957 [2].
2 Formerly General Precision Laboratory.
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