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The problem of determining whether or not a given observation may be
regarded as randomly drawn from a certain population completely specified with
respect to its parameters is readily solved if the probability integral of that
population be known. In particular if the population specified be a normal
population, one may calculate the relative deviate (x — @)/o, where @ and o
are the population mean and standard deviation respectively, and refer to tables
of the normal probability integral. The hypothesis that  was drawn from
this population may be rejected if P is less than an arbitrarily fixed value,
say < .01. Generalizations of this problem may be made in two directions:
1) May a single observation simultaneously made on n variables be considered
as randomly drawn from a specified population of n variables? 2) May a
sample of one variable and of*size N be regarded in its entirety as randomly
drawn from a specified univariate population?

The solution to the first problem for the case of sampling from a normal
population of n variables was given by Karl Pearson in 1908! as the ‘“‘General-
ized Probable Error.” Let

1) 5 ) (z: — a5)(z; — a;)
o= {4, p[ e

where a; and ¢; are the population mean and standard deviation respectively
of the ¢th variable, and P;; is the usual cofactor of the element in the 7** row
and j*t column of the determinant P of population correlation coefficients.

That is,

P=|psl;47=1,23 - ,n

The probability of an observation yielding a smaller discrepancy than that
represented by the value of x?2, i.e., lying between 0 and x? may then be
calculated from Tables of the Incomplete Normal Moment Functions?. The
tables are entered in terms of (x2)! and (n — 1), and the tabled value multi-
plied by (2 7)* or 2 depending upon whether n be even or odd respectively.

* From the Memorial Foundation for Neuro-Endocrine Research and the Research
Service of the Worcester State Hospital, Worcester, Massachusetts.
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