Quantitative Risk Management ETH Zurich May 4, 2021

Problem Set 10

Due on May 18

1. Let W, M: [0,1]?> — [0, 1] be the lower and upper Fréchet-Hoeffding bounds. Is
C(u) = AW (u) + (1 — A)M(u)

for all A € [0,1] a copula? Explain your answer.

2. Let (X,Y) be a two-dimensional random vector with Exp(1)-marginals and copula
C(u,v) =uv + (1 —u)(1 —v)uv.

a) Does C have a density? If yes, can you compute it?
b) Calculate the cdf of (X,Y).
¢) Does (X,Y) have a density? If yes, can you compute it?

3. Let (X,Y) be a two-dimensional random vector with cdf
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z,y > 0.

a) Does (X,Y) have a density? If yes, can you compute it?
b) What are the distributions of X and Y7
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¢) Do X and Y have densities? If yes, can you compute them?
d) Compute a copula C of (X,Y). Is it unique?

)

e) Does C have a density? If yes, can you compute it?



