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Solution for exercise 5.3.3 in Pitman 1

Question a)

P (W +X > Y + Z + 1) = P (W +X − Y − Z > 1)

The variable V= (W +X − Y − Z) ∈ Normal(0, 4)?. Thus

P (W+X > Y +Z+1) = P (V > 1)=P

(
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2
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)
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)
?=1−0.6915 = 0.3085

According to page 363,
if X ∼ N(λ, σ2) and Y ∼ N(µ, τ 2)
then X + Y ∼ N(λ+ µ, σ2 + τ 2).
In this case all the variables are standard normal.
Hence, they create a new variable that has
normal (0+0−0−0, 12+12+12+12) distribution.

In order to use the cdf for the standard normal
distribution Φ, we first need to standardize.
That is, P (V > 1) = P (W > 1/2), where
W = (V − 0)/

√
4 (since V ∼ N(0, 4)) and

1/2 = (1− 0)/
√

4.Question b)

P (4X + 3Y < Z +W ) = P (4X + 3Y − Z −W < 0)=0.5

Question c)

E(4X + 3Y − 2Z2 −W 2 + 8) = 4E(X) + 3E(Y )− 2E(Z2)− E(W 2) + 8

since the expectation of a linear expression is the linear expression of the expectations,
see for instance page 181.

4E(X) + 3E(Y )− 2E(Z2)− E(W 2) + 8=− 2− 1 + 8 = 5

since X, Y, Z,W are standard normal variables.

Question d)

V ar(3Z − 2X + Y + 15)=9V ar(Z) + 4V ar(X) + V ar(Y )=14

since X, Y, Z are independent and standard normal variables.

SD(3Z − 2X + Y + 15)=
√
V ar(3Z − 2X + Y + 15)=

√
14
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