
17. G17-ESTIMATE OF T 2 -STATISTICS

The multi-dimensional analogue of Student’s t2 statistics is

T 2 :=
(
~a− ~̂a

)T

R̂−1
mn

(
~a− ~̂a

)

where

R̂mn = (r̂ij)
mn

i,j=1 = n−1
n∑

k=1

(~xk − ~̂a)(~xk − ~̂a)T , ~̂a = n−1
n∑

k=1

~xk,

~xk, k = 1, ..., n are independent observations of a vector ~ξ,

E ~ξ = ~a, E
(
~ξ − ~a

)(
~ξ − ~a

)T

= Rm.

From [Gir69, p.146] we obtain the limit of random variable T 2 when random vectors
~xk − ~a; k = 1, . . . , n are independent and G-condition is fulfilled.

Theorem 17.1. ([Gir69, p.146]If G-condition lim supn→∞mn−1 < 1 is fulfilled, com-
ponents ξik, i = 1, . . . , m of the vectors

~ξk = {ξik, i = 1, . . . , m}T = R−1/2
mn

[~xk − ~ak] , k = 1, . . . , n

are independent and for some δ > 0

sup
n

max
i=1,...,m;
k=1,...,n

E |ξik|4+δ
< ∞,

~aT~a < c2, λmin [Rmn ] > c3 > 0,

then

p lim
n→∞
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(
1−mn−1

) (
~a− ~̂a

)T

R̂−1
mn

(
~a− ~̂a

)
−mn−1

∣∣∣∣ = 0.

We call the expression
(
1−mn−1

) (
~a− ~̂a

)T

R̂−1
mn

(
~a− ~̂a

)
−mn−1 G17–estimate of

T 2-statistics.
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