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A THEOREM ON THE CORRELATION COEFFICIENT FOR SAMPLES
OF THREE WHEN THE VARIABLES ARE INDEPENDENT
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In this note the following theorem will be established:
TrEOREM. If (%:, ¥s) for i = 1,2 and 3 denote three pairs of random values of

two independent continuous stochastic variables x and y, r, their correlation co-
efficient, is given by
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and P(a < r < b) denotes the probability of r taking values in the range a < r <b,
then
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Proor. If 7; is defined by
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it is readily seen that the three values of = are connected by the two relations
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Similar conditions exist between the three ¢’s defined by

(6) , ;=4 Y i=123.
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The set (1, 72, 75) can be considered as the Cartesian coordinates of a point
in three dimensional space. The conditions (5) restrict the point to a circle. The
set (1 , &2 , ts) defined by (6) represents a point on the same circle. The correlation
coefficient, r, defined in (1) and also given by
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