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4.2 CORRELATION COEFFICIENT OF A BIVARIATE 8

TueorReM 4.2.2. ~ The correlation coefficient in a sample of N from a
1 correlation p is distributed with density

bivariate normal distribution wit

neti] _ o2y — phyie—d) = *
21 = YA =D GO gy 1),

(34) (n -_ 2)'77 a=0
wheren = N — 1.

The distribution of r was first found by Fish
another form of the density

(1 — (1 — A [d”'l {003*1 (—-m}}

(33) = 21 AV

dxrt)l

Hotelling (1953) has made an exhaustive §
He has recommended the following form,
the preceding transformation:

n—1 T(n (1 — Pz)iﬂ(l _ r-z)}('n—S)

36 — T 1 1%
30 5 T+ D
1
(1 - pr)"‘“F(%’%? nt+ i EP’)’
where :
. _aT@+pTet) Te &
(37 F(a, b; c; %) -—jgﬂ T(@) ey T+

is a hypergeometric function.

than the one in (34). Hot

density and also calculates moments of 7.
The cumulative distribution of r,

(38) Pr{r < r*} = FO*|N, p),

has been tabulated by F. N. David (1938) for* p = 0(.1).9, N = 3(1)25,
(It should be noted that

David’s 7 is our NJ) It is clear from the density (34) that F(r*|N,p) =
p is equal to the density for

—r, —p. These tables can be used for a number of statistical procedures.
test the hypothesis

50, 100, 200, 400, and r* = —1{.05)1.
1 — F(—r*|N, —p) because the density for r,
First, we consider the problem of using a sample to

(39) ' H:p = peo-

* = O(1)9 means p = 0,0.1,0.2, ~=, 05

AMPLE 69

er (1915). He also gave as

L

This is obtained from (28) by letting a;, = ue~” and Gy = ue®.
tudy of the distribution of r.

which is derived from (28) by

The series in (36) converges more rapidly
elling discusses methods of integrating the
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