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SOLUTIONS TO QUIZ PROBLEM 5

Suppose a portfolio is made of up of k independent investments. Let X1, X2, . . . , Xk denote the
losses. Assume that Xi are Uniform [−θ, θ] random variables.

Let V = max (X1, . . . , Xk). The cumulative distribution function of V is

FV (v) = Pr(V ≤ v)

= 1− Pr (max (X1, . . . , Xk) ≤ v)

= Pr (X1 ≤ v, . . . , Xk ≤ v)

= Pr (X1 ≤ v) · · ·Pr (Xk ≤ v)

= [Pr (X1 ≤ v)]k

=

(
v + θ

2θ

)k
.

So, the probability density function of V is

fV (v) =
k

2θ

(
v + θ

2θ

)k−1

for −θ < v < θ. Hence, the expected maximum portfolio loss is

E(V ) =
k

2θ

∫ θ

−θ
v

(
v + θ

2θ

)k−1

dv

=
k

2θ

∫ θ

−θ
(v + θ − θ)

(
v + θ

2θ

)k−1

dv

=
k

(2θ)k

∫ θ

−θ
(v + θ − θ) (v + θ)k−1 dv

=
k

(2θ)k

[∫ θ

−θ
(v + θ)k dv − θ

∫ θ

−θ
(v + θ)k−1 dv

]

=
k

(2θ)k


[
(v + θ)k+1

k + 1

]θ
−θ

− θ

[
(v + θ)k

k

]θ
−θ


=

k

(2θ)k

{
(2θ)k+1

k + 1
− θ

(2θ)k

k

}

= kθ

{
2

k + 1
− 1

k

}
=

θ(k − 1)

k + 1
.
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