
MATH4/68181: Extreme values and financial risk

Semester 1

Problem sheet for Week 3

1. SupposeX1, X2, . . . , Xn is a random sample from Bernoulli (p) and letMn = max(X1, X2, . . . , Xn).
Determine if (Mn−bn)/an for suitable norming constants an and bn will have a non-degenerate
limiting distribution as n→∞.

2. Suppose X1, X2, . . . , Xn is a random sample from the degenerate distribution specified by the
pmf

p(k) =

{
1, if k = k0,
0, if k 6= k0.

Determine if (Mn−bn)/an for suitable norming constants an and bn will have a non-degenerate
limiting distribution as n→∞.

3. Suppose X1, X2, . . . , Xn is a random sample from the Yule distribution specified by the pmf

p(k) = ρB(k, ρ+ 1), k ≥ 1.

Determine if (Mn−bn)/an for suitable norming constants an and bn will have a non-degenerate
limiting distribution as n→∞.

4. Suppose X1, X2, . . . , Xn is a random sample from the zeta distribution specified by the pmf

p(k) = k−s/ζ(s), k ≥ 1,

where ζ(·) denotes the Riemann zeta function. Determine if (Mn−bn)/an for suitable norming
constants an and bn will have a non-degenerate limiting distribution as n→∞.

5. Suppose X1, X2, . . . , Xn is a random sample from the Gauss-Kuzmin distribution specified
by the pmf

p(k) = − log2

[
1− (k + 1)−2

]
, k ≥ 1,

and the cdf

F (k) = 1− log2

[
k + 2

k + 1

]
, k ≥ 1.

Determine if (Mn−bn)/an for suitable norming constants an and bn will have a non-degenerate
limiting distribution as n→∞.

6. Suppose X1, X2, . . . , Xn is a random sample from the discrete Lindley distribution specified
by the pmf

p(x) =
px

1 + θ
{θ(1− 2p) + (1− p)(1 + θx)} ,

where p = exp(−θ), for θ > 0 and x = 0, 1, 2, . . .. Determine if (Mn − bn)/an for suitable
norming constants an and bn will have a non-degenerate limiting distribution as n→∞.
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7. Suppose X1, X2, . . . , Xn is a random sample from the discrete Weibull distribution specified
by the cdf

F (x) = 1− q(x+1)a ,

where 0 < q < 1, for a > 0 and x = 0, 1, 2, . . .. Determine if (Mn − bn)/an for suitable
norming constants an and bn will have a non-degenerate limiting distribution as n→∞.
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