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1. Let Xy, Xa..-. be independent and identically distributed random variables with odf F such that
Fle) = 1=¢ " for 2 > 0, Find out the limiting distribution of (M, — dy)/e,, where 1, =
max(Ny,.... X, ), o =1, and oy, = lnn, (Hint: Recall that o, oo (1 + 8/n)" = ¢*.)

2, Let Yy, X.o,... be independent and identically distributed random wvariables with comulative dis-
tribution funetion ¥ . and denote the running maximum by 4, = max( V..., X, ). Whatl can you
gay about lim, . 1,7 Does the lioot exist?

3. Let vy, oo X be dndependent random varinbles distributed aecording to the standard generalized
extreme value disteibution e with £ = (L
{a} Show that 1, = max({ ¥y, ..., X ) follows a generalized extreme value distribution,
(b} Determine constants e, o, and o so that 1/, has the same distribution as ¢ 4 52,, where 7,
has the standard Fréchet distribution with shape o

4. Tahble | represents v = J observations of annual maximum temperatures measured in an imaginary
land called Extremistan,
(a) Compute the empirical ewmulative distribution funetion £, of the observed temperatures.

(b)) Assume that the future annual maximum temperatures Ny, X, ... are independent and iden-
tically distributed random variables with edf &, and denote L{u) = min{i = 1 : X, > u}.
Compute the probability P{L{w) = 3) for v = 50

{¢) Compute the return period E L{u) for o = 99

year
2006
2007
2008

Table 1: Annual maxinmm Lemperatures in Extremistan during 2006 2008,

5. (a) Explain why the standard Gumbel distribution is relevant in extreme values statistics.

(k) Give an example of a prohability distribution that belongs to the maximal domain of attraction
of o Guanbel distribaution

(¢) Give an exnmple of a probability distribution that does nof belong to the maximal domain of
attraction of a Gumbel distribution.

Formulas

Standard extreme value distribution netions: Standard generalized Pareto distribution lonotion:
o o) =exp(—2" ") & = 1), 1—(1+gx) 715 e £
o Al =wexp{ o "), Gefr)=¢ 1=¢"7, xo 0 £=0
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Standard generalized extreme value distribution fune-
Lion:
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