
HW 09 SOLUTIONS

Practice Problems

4.123a

𝑌 ∼ Beta(𝛼 = 4, 𝛽 = 3), 𝑘 = Γ(4+3)
Γ(4)Γ(3) = 60

95th percentile: 𝜙.95 = 0.84684

4.127

For 𝛼 = 𝛽 = 1, 𝑓(𝑦) = Γ(2)
Γ(1)Γ(1)𝑦

1−1(1 − 𝑦)1−1 = 1 ⇒ 𝑌 ∼ Uniform(0, 1)

4.165

The pdf of 𝑌 is in the form of a gamma density with 𝑌 ∼ Gamma(𝛼 = 2, 𝛽 = 0.5)
(a) 𝑐 = 1

Γ(2)0.52 = 4
(b) 𝐸(𝑌 ) = 𝛼𝛽 = 2(0.5) = 1, 𝑉 (𝑌 ) = 𝛼𝛽2 = 2(.5)2 = 0.5
(c) MGF: 𝑀(𝑡) = (1 − 𝛽𝑡)−𝛼 = (1 − 0.5𝑡)−2, 𝑡 < 2

Submitted problems

4.126

(a) ∫𝑦
0

(6𝑡 − 6𝑡2)𝑑𝑡 = 3𝑦2 − 2𝑦3, so 𝐹(𝑦) =
⎧{
⎨{⎩

0, 𝑦 < 0
3𝑦2 − 2𝑦3, 0 ≤ 𝑦 ≤ 1
1, 𝑦 > 1

(b) not shown

(c) 𝑃(0.5 ≤ 𝑌 ≤ 0.8) = 𝐹(0.8) − 𝐹(0.5) = 1.92 − 1.092 − 0.75 + 0.25 = 0.396
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4.130

𝜎2 = 𝐸(𝑌 2) − 𝜇2,

𝐸(𝑌 2) = Γ(𝛼 + 𝛽)
Γ(𝛼)Γ(𝛽)

∫
1

0
𝑦𝛼+1(1 − 𝑦)𝛽−1𝑑𝑦 = Γ(𝛼 + 𝛽)

Γ(𝛼)Γ(𝛽)
Γ(𝛼 + 2)Γ(𝛽)
Γ(𝛼 + 2 + 𝛽)

= (𝛼 + 1)𝛼
(𝛼 + 𝛽)(𝛼 + 𝛽 + 1)

𝑉 (𝑌 ) = (𝛼+1)𝛼
(𝛼+𝛽)(𝛼+𝛽+1) − ( 𝛼

𝛼+𝛽)
2

= 𝛼𝛽
(𝛼+𝛽)2(𝛼+𝛽+1)

(b)

𝑃(𝑌2 ≤ 𝑌1/2) = ∫
1

0
∫

𝑦1/2

0
3𝑦1 𝑑𝑦1 𝑑𝑦2 = 0.5.
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