
Homework 01

Exercise 1

Let  be a random variable taking values in  and suppose that any value is equally likely, i.e. that
.

Knowing that , show that .

𝑌 {1, . . . ,𝑁}
𝑃 (𝑌 = 𝑗) = 1

𝑁

𝑗 =∑𝑁𝑗=1
𝑁(𝑁+1)

2 𝔼(𝑌 ) = 𝑁+1
2

Exercise 2

Prove that  for .𝔼(𝑋) = 𝜇 𝑋 ∼  (𝜇, )𝜎2

Exercise 3

Let  and  have discrete joint distribution

Are  and  independent?

𝑋 𝑌

𝑝(𝑥, 𝑦) = { (𝑥 + 𝑦)1
30
0

for 𝑥 = 0, 1, 2 and 𝑦 = 0, 1, 2, 3
otherwise

𝑋 𝑌

Exercise 4

Let  and  be two continuos random variables with joint probability density

Find

1. the marginal density of Y;
2. the conditional density of  given .

𝑋 𝑌

𝑓(𝑥, 𝑦) = { 24𝑥𝑦0
for 0 < 𝑥 < 1, 0 < 𝑦 < 1, 𝑥 + 𝑦 < 1
otherwise

𝑋 𝑌 = 1/2

Exercise 5

Let the joint distribution of  and  be

Suppose that  and prove that the marginal distribution of  is a
.

𝑋 𝑌

𝑓(𝑋, 𝑌 ) = (1 − 𝑥 − 𝑦 .Γ( + + )𝛼1 𝛼2 𝛼3
Γ( )Γ( )Γ( )𝛼1 𝛼2 𝛼3

𝑥 −1𝛼1 𝑦 −1𝛼2 ) −1𝛼3

0 < 𝑥 < 1, 0 < 𝑦 < 1, 𝑥 + 𝑦 < 1 𝑋

Beta( , + )𝛼1 𝛼2 𝛼3
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