Risk theory 10.1.2018
General examination 3h 30min
Basic calculator allowed

1. Define the mixed Poisson variable and determine its moment generating function
in terms of the generating functions of its building blocks (assuming that the relevant
generating functions are finite).

2. Let Z describe the original claim size of the company and let Z (M) be the share of the
insurer after an XL-contract with the limit M > 0. Assume that the variance o2 = Var Z
is finite. Let 02(M) be the variance of Z(M).

a) Prove that o?(M) < o2.
b) Prove that 0?(M) is increasing in M.

3. Claims of a company occur according to a Poisson process with the constant intensity
A and the claim sizes all equal 1. The reporting delays are i.i.d. random variables and they
are independent of the occurrence process. The compensations are paid after a years from
the reporting times where a € (0, 1) is a constant. The distribution function of the reporting
delay is G. The company starts the insurance business at time 0. Let ¢ > 1.

a) Determine the expectation of the outstanding claims at time ¢ (the consideration is
made at time 0).

b) At time ¢, the company observes that m claims have been paid and that m + n have
been reported where m,n € NU {0}. Based on this information, determine the conditional
expectation of the outstanding claims at time ¢.

4. The yearly net payouts of the company are i.i.d N (u, o)-distributed random variables
where p € (—00,0) and o € (0,00). The initial capital of the company is Uy > 0. Let T be
the time of ruin and let z € (0, —1/u). Prove that

IP(T L ’L’UO) < e‘(lgux)zUo/(Za:crz).

Hint: the cumulant generating function ¢ of the N(u,o)-distribution is determined by
c(t) = pt + o?t2/2 for t € R.
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