Risk theory 14.3.2018
General examination 3h 30min
Basic calculator allowed

1. Let K7 and K3 be counting variables and let @ be a non-negative random variable.
Assume that E(Q) = 1. Let H be the distribution function of Q. Suppose that

0o A K A k2
P(Ky =k, Ky =kg) = / e_’\lq( }fl) e—’\”( Ej') dH(q), ki,k2=0,1,2,...
0 H e

where A\; and Ay are positive constants. Prove that K; and Kj 4+ K3 have mixed Poisson
distributions.

2. The capital requirement of every insurance company in the market is determined by
the normal approximation of the total claim amount of the forthcoming year. To be solvent,
the initial capital together with the premium of the forthcoming year must suffice for the
compensations with the probability > 1 — . Assume that two companies in the market are
both solvent. Prove that if the companies are merged then also the resulting company is
solvent. Relevant moments of the total claim amounts are assumed to be finite and the total
claim amounts of the companies under merging are assumed to be independent.

3. The occurrence process of the claims is a Poisson process with the intensity function
A. Assume that X is positive, continuous and increasing, and that lim; oo A(t) = m €
(0, 00). The claim sizes all equal 1. The reporting delays are i.i.d. random variables with the
distribution function G and they are independent of the occurrence process. The expectation
of the reporting delay is p € (0, 00). The compensations are paid at the reporting times. The
company starts the insurance business at time O.

Let U, be the outstanding claims at time 7. Prove that lim,, o E(Up) = mo.

4. The yearly net payouts &1, &a, ... of the company are i.i.d. random variables. Denote
by ¢ be the cumulant generating function of &;. Assume that ¢ is finite everywhere and that
limg 00 ¢'(8) = 0. Assume further that the equation ¢(s) = 0 has a unique positive root R.
Let 0 <y < 2 < 1/ (R).

Let Uy be the initial capital of the company and let T be the time of ruin. Prove that

lim Uy tlogP (T € (yUs, 2Uy)) = —zc*(1/z).
Up—oo
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