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INSTRUCTIONS

Please check that your exam contains 08 pages total (including the first page!!), and 07

questions.

Answer all questions.

No books, No notes and no phones are allowed.

A standard no programmable calculator is allowed.
Table for most used distributions is included.
Modifications for distributions table is included.
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1)

2)

(s marks) The cdf of a loss random variable L is given by:
0 if x<0
F(x)=<x%/4 if 0<x>2
1 if x=2
Express VaR,,(L) and TVaR,(L) forall 0 <p < 1.

(3 marks) Show that the normal distribution with parameters u and 6% = 1, belongs to the
linear exponential family with respect to the parameter 8 = pu.
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3) (2+2=4 marks) Let N~Geometric(p) and let NM be the zero-modified random variable
associated to N with p}! = a.
a) Compute:
- pM(k) fork > 1.
- the mean of N™.
b) Based on a sample NM,NM, ... NM compute an estimate of the parameter a, using the
method of moments.

4) (2+2+4=8 marks) Suppose a random variable X has an exponential distribution with
parameter 6. We define the random variable Y = X'/7 for a positive parameter 7.

a) Find the cdf and pdf of Y.

b) Find the expected value of Y.

c¢) The 20™ and 80™ percentiles of a sample are given by 5 and 12. Using the percentile
matching method, estimate the two parameters 6 and .
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5)

(6 marks) YOU are given:

(i)
(i)

Losses follow a single parameter Pareto distribution with pdf:
fx(X)=% forx>1and 0 < a < oo.

A random sample of size five produced three losses with values 3, 6 and 14, and
two losses exceeding 25.

Determine the maximum likelihood estimate of «.
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6)

a)
b)
c)
d)

(2+2+2+2=8 marks) An insurance policy is subject to an ordinary deductible of d. The loss
amount X has an exponential distribution with parameter 6.

Compute the cdf and pdf for Y-,

Compute the cdf and pdf for Y.

Compute the mean of YX and Y?.

Compute the loss elimination ratio.
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7) (6 marks) A policy has an ordinary deductible of 100. You observe the following 5
payments: 15, 50, 170, 216, 400.
Given that the ground-up loss follows an exponential distribution with parameter 6,
determine the maximum likelihood estimate of 6.
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Table A The most frequently used discrete and continuous distributions

Distribution

Density & support

Moments & cumulants Mgt

Binomial(n,p)
D<p<l,nel)

E=np.Var =np(l — p),

- np(l—p)(1=2p) (1—p+pe)"

GJ.

Bemoulli(p)

= Binomial(l,p)

Poisson(A) AN E= V:ar:l, -
ﬁ e =01, y=1/VT. exp[A (¢ — 1)]
(>0) - Kj=A.j=12....
Negative r+x—1 £l — oY E=r(l—p)/p )
binomial(r,p) X p—p) Var = E/p. (| {]P : :)
\ 1-p) — (1 —ple
(r=0,0<p<l) x=0,12,... };:[_mf_-

Geometric(p)

= Negative binomial(1,p)

E={a+h)/2,

b

Uniform{a.b) | N e — e
) b_ﬁ,u{x{#} Var = (b —a)~ /12, Ty
(< b) r=0 { J
N(,07) : ex —(r—u)? E=p. Var=0%y=0 explur + +6%%)
(0> 0) avar 208 (=0, j=3) P
q;|11||11:1t&.fj] pe R R E= L‘.E:.-"',I[f._"l.-"m' = ﬂ‘.l,.’ﬁ?_ Ji )a (t <B)
(o, >0) I (e) Y=2/ve Bt
Exponential(f3) = gamma(1,3)
x2(k) (k € ) = gammal(k,/2,1/2)
Inverse | ax—3/? —(a— B2\ E= o /B. Var = ot B2, e@(1- V1=21B)
Gaussian(ce. 3 ) —exp P — 3/ ' <R/
(o> 0,8 >0) v 2Th “p =3/ (r<p§/2)
—fr — 3 —ix
F[t}l:tf}( +ﬁj.u)+c'”‘dﬁ( —v’ﬁr). =
i W
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