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Sample Correlation Coefficient

Given the sample x, ..., xy from Np(p, X), the maximum likelihood
estimator of the correlation between the j-th and the j-th components is

SN (X — %) (%o — %)
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where x;, is the /-th component of x, and

1 N
)_(,' = — ZX,'a.
Na:l

We shall find the distribution of r;.
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Sample Correlation Coefficient

If the population correlation
Ojj

is zero, then the density of sample correlation rj; is

Pij =

N—4

T
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Sample Correlation Coefficient

Let x1,...,xy be observation from Na(u, X), where

1 o1 012
= d =
I

012 022

We denote

X 1Y N
_ la s - = T
xa—[ ] X=> %o and A=) (xa—%)(xa—%)'

a=1 a=1

We have shown that A can be written as

a
A= 12 E z,2),
321 a2

where n=N —1 and z3,...,2, are independent distributed to N> (0, X)
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Sample Correlation Coefficient

We denote
3%2 U%z a12
ailo = ail — —, 0112 = 011 — —— and r=—
az 022 Vaii/ax

Based on above notations, we have
al 2

1 azo 2

a) — ~ x5 and — ~ x%;

(a) oy~ Xnand 5~
(b) a12 | a2 NN(01202_21322,011.2822).‘
a11.2
011.2

~ X%—l is independent on ai» and a;.
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Sample Correlation Coefficient

We can show that

X

Vy/(n=1)
:\/ﬁ(r — 012055 \/a/an)

ZzZ =

V1—r2?
where
-1
ajp — 01205, @ a
= 22 12055 @22 ~ N (0,1) and y= 12 X%71
V/011.2822 011.2
are independent.
X
If o120 =0, thenz= —— ~ th—1.

Vy/(n—1)
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Sample Correlation Coefficient

If population correlation

012

V011022

is non-zero (012 # 0), the density of sample correlation r is

A s (e (1))

a=0

Lecture 10 (Fudan University) DATA 130044 luoluo@fudan.edu.cn



© Tests for the Hypothesis of Lack of Correlation
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Tests for the Hypothesis of Lack of Correlation

Consider the hypothesis H : p;; = 0 for some particular pair (i, ).

© For testing H against alternatives p;; > 0, we reject H if rjj > rg for
some positive ry. The probability of rejecting H when H is true is

/rol kn(r)dr.

@ For testing H against alternatives p;; < 0, we reject H if rjj < —n.

© For testing H against alternatives p;; # 0, we reject H if rjj > r; or
rij < —n for some positive r;. The probability of rejection when H is

true is
—-n 1
/ kn(r) dr+/ kn(r)dr.

—1 rn
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Tests for Lack of Correlation

We have shown that

has the t-distribution with N — 2 degrees of freedom.

We can also use t-tables. For p;; # 0, reject H if

N T L BN

1/1—r5

where ty_s(«) is the two-tailed significance point of the t-statistic with
N — 2 degrees of freedom for significance level a.
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