
MATH4/68181: Extreme values and financial risk

Semester 1

Problem sheet 5

1. If Xi ∼ Exp(λi), i = 1, 2 are independent random variables then find Pr (X1 < X2).

2. If Xi ∼ Exp(λi), i = 1, 2, 3 are independent random variables then find Pr (X1 < X2 < X3).

3. IfXi ∼ Exp(λi), i = 1, 2, 3, 4 are independent random variables then find Pr (X1 < X2 < X3 < X4).

4. If Xi ∼ Exp(λi), i = 1, 2, . . . , k are independent random variables then find the general
formula for Pr (X1 < X2 < · · · < Xk).

5. If Xi ∼ N(µi, σ
2
i ), i = 1, 2 are independent random variables then find Pr (X1 < X2).

6. Suppose Xi, i = 1, 2 are independent Pareto random variables with cdfs specified by

FX1(x) = 1 − (K/x)a, x ≥ K

and

FX2(y) = 1 − (L/y)b, y ≥ L,

respectively, where K > 0, L > 0, a > 0 and b > 0. Find Pr (X1 < X2).

7. Suppose Xi, i = 1, 2 are independent Rayleigh random variables with cdfs specified by

FX1(x) = 1 − exp

(
− x2

2σ21

)
, x ≥ 0

and

FX2(y) = 1 − exp

(
− y2

2σ22

)
, y ≥ 0,

respectively, where σ1 > 0 and σ2 > 0. Find Pr (X1 < X2).

8. IfXi ∼ uniform[ai, bi], i = 1, 2 are independent uniform random variables then find Pr (X1 < X2).
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