
Stat776 HW04

1. Suppose X1, ..., Xm is a random sample from N(µx, Σ) and Y1, ..., Yn is a random sample from
N(µy, Σ). Let Z = (X1, ..., Xm, Y1, .., Yn) ∈ Rp×(m+n). Express the distribution of Z.

Z ∼ Np×(m+n)((µx1
′
m, µy1

′
n), Σ, Im+n) = Np×(m+n)

(
(µx, µy)

(
1′m 0
0 1′n

)
, Σ, Im+n

)
.

2. Find the following probabilities.

(1) For X ∼ W1×1(5), find P (X > 12).

X ∼ W1×1(5) =⇒ X ∼ χ2(5).
So P (X > 12) = P (χ2(5) > 12) = 0.03479

(2) For X ∼ W1×1(5, 4), find P (X > 30).

X ∼ W1×1(5, 4) =⇒ X
4 = 1

2X
1
2 ∼ 1

2W1×1(5, 4)
1
2 = W1×1(5, 1) = W1×1(5) = χ2(5).

So P (X > 30) = P
(
X
4 > 30

4

)
= P (χ2(5) > 7.5) = 0.186

(3) P (T 2(5, 14) > 3).

T 2(5, 14) = 5×14
14−5+1F (5, 14− 5 + 1) = 7F (5, 10)

So P (T 2(5, 14) > 3) = P (7F (5, 10) > 3) = P (F (5, 10) > 0.4286) = 0.8189

3. Let X ∈ R4 and S ∈ R4×4 be from a sample of size 20 from N(µ, Σ).

Define Y = (X − µ)′
(

S
20

)−1
(X − µ). Find P (Y > 4).

Y = (X − µ)′
(

S
20

)−1
(X − µ) ∼ T 2(4, 19) = 4×19

19−4+1F (4, 19− 4 + 1) = 19
4 F (4, 16).

P (Y > 4) = P (T 2(4, 19) > 4) = P
(
19
4 F (4, 16) > 4

)
= P (F (4, 16) > 0.8421) = 0.5186

4. Suppose X ∼ N4(µ, 4Σ) is independent to W ∼ W4×4(16, Σ). In the following expression find a, b
and c.

(X − µ)′
(
W

a

)−1

(X − µ) ∼ T 2(b, c)

X ∼ N4(µ, 4Σ) =⇒ X−µ
2 ∼ N(0, Σ). So X−µ

2 ∼ N(0, Σ) is independent to W ∼ W4×4(16, Σ).

Thus
(

X−µ
2

)′ (
W
16

)−1
(

X−µ
2

)
∼ T 2(4, 16), i.e., (X − µ)′

(
W
4

)−1
(X − µ) ∼ T 2(4, 16).

Thus a = 4, b = 4 and c = 16.
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