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Exercise 1

Show that the marginal distribution if the multivariate extreme value distribution G has Fréchet
margins if the spectral measure H’ satisfies

/ij dH'(w) =1

forall j =1,...,d.

Solution:

The moment condition implies that H'(W) = d. Let H := H'/H'(W). Then

Go(y) = exp (=V (y))

—eXp< d/ \/Hdw>

= exp —H’
( ka1 Yk )

To obtain the marginal distribution along the i-th component, let y; = +o0o for all ¢ # j. Using the
convention that 1/0o = 0, we have that

Gj(yj) = Go(+oo, .. ,yj,...,—i—oo)

which is simply the unit Fréchet distribution along the j-th margin.

[ Exercise 2 ]




Let R be the tail dependence function. Show that

R(z)=d [ min “FdH(w).
W k=1,....d 2k

Solution:
Recall that we constructed the Poisson Process

VA Zid) . }
N, = _— =1,...
n {<n+17 n b ) n 72 ) 7n )

and that N,, converges to a non-homogenous Poisson process N with intensity measure A = m x 7,
where m is the Lebesgue measure and

n(Az):n{vGR‘_i'_\{O}:v1>zl, or vg > 22,..., orvd>zd}EV(y).

In contrast, the set
Fo={veRI\{0}:vp >z forall k=1,...,d}.

defines joint failure for all components. We hence have that

n(F)=v({Qverd \{O}:Uk>zk, forall k=1,....d)})
:¢<{(rw)6R+xW r> \/ Wk}>

/ / drdH’( )

k=1 k
/ dH’ (@),
W1 ?

using similar results we obtained from Exercise 2, Week 9 Tutorial. The representation is then
obtained from the definition 7 (F;) = R(2).



