EXEMPLIFICATION OF RUIN PROBABILITIES
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The following numerical values of ruin probabilities, W(x, 1) for
finite times 7, have heen calculated by the method proposed in
“Analytical steps towards a numerical calculation of the ruin
probability for a finite period when the risk process is of the Poisson
type or of the more general type studied by Sparre Andersen”,
presented to this colloquium by Olof Thorin. The notations used in
the sequel follow those of Thorin.

Two distributions of the individual claims are considered, viz.,

df. 1:P(y)=1—cY o
d.f. I1: P(y) = 1 — 0.0039793 ¢~ "-0103ly __

— 0.10783g2 ¢~ " 19000y __

— 0.8881815 ¢ 5214588y Ly >0

The latter distribution is a rather crude attempt to interprete the
extremely skew distribution (Swedish non-industry fire insurance
1948-1951) considered by Cramér in his treatise “‘Collective Risk
Theory”, Jubilece volume of Tdrsikringsaktiebolaget Skandia
(1955) pp- 43-45.

Likewise two distributions ol the interoccurence times are
considered, viz.,

dif A K(t) =1—¢"¢
df. B: K(t) = 1 —o0.25¢7 "% —0.75¢™ %

The d.f.B was considered by Sparre Andersen (TICA 1957 vol. I
pp. 225-227).

Note that the first moment equals one in all the d.f. mentioned.

Though the analytical machinery also seems to work foro <¢ <1
the W values arc indicated only for some values of ¢ > 1. As known
from Thorin’s paper ¢ stands for 1 + 2, where X is the premium



I4S EXEMPLIFICATION OF RUIN PROBABILITIES

loading, which means that for ¢ = o W(#, T) corresponds to the
tail of the d.f. for the total amount of claims during the period
(o, 7).

For comparison the value of the “insolvency constant™ R is also
given.

In the computer program used there is a subroutine for finding the
roots of a polynomial equation with complex coefficients, which
routine originates from the IBM SSP (PL 1) library but has been
modified and rewritten in FORTRAN. The main algorithm is based
on the Newton-Raphson method generalized by K. Nickel in ,,Die
numerische Berechnung der Wurzeln eines Polynoms’’, Numerische
Mathematik vol. g (1966) pp. 80-98.

For the inversion we have at this stage used a method given by
Piessens in ““New Quadrature Formulas for Numerical Inversion of
the Laplace Transform”, BIT vol. g (1969) pp. 351-361. So far as
possible we have tried to check the obtained values. However, we
must admit the possibility of slighter differences from the exact
values. Later a more careful study of such differences will be made.

The tables are labelled after the d.f. involved, i.e. table TA means
that the claims have the d.f. I and the interoccurence times have the
d.f. A
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TavLe ITA
T —=1
U= o 1 10 100 1000
2338 0841 .0190 .0009 .0000
2277 .0836 .0139 0009 .0000
2220 .0832 0188 .0009 .0000
.2166 .0828 0188 .0009 .0000
2117 0824 .0187 0009 .0000
.2070 .08z20 0186 0009 .0000
1636 .0769 o177 .0000) .0000
T =10
U= o 1 10 100 1000
.5263 .3064 1445 .00y4 .0000
5148 .3874 1408 .0094 .0000
.5032 .3787 1374 .0093 .0000
4922 .3704 L1340 .0093 .0000
.4815 .3623 .1308 .0092 0000
4712 .3544 1277 .0002 .0000
.3586 .2679 .0G49 .0087 .0000
T = 100
U= o I 1o 100 1000
75902 .6846 4625 0896 0000
7374 .6605 .4384 .0863 .0000
7164 6377 4164 .0833 .0000
.6962 .6160 3063 o804 .0000
.6768 5955 3780 0777 .0000
6582 .5761 .36012 L0751 .0000
4697 .3918 2219 .0497 .0000
T = 1000
U= o 1 10 100 1000
3935 8602 7545 4115 L0004
.8672 8278 .7077 3618 0003
.8400 L7951 6625 3186 0002
Stz27 7628 6197 2813 .0002
7858 7314 -5798 -2493 .0001
7595 L7012 .5428 2214 0001
.5000 .4263 .2634 .0723 0000
T= w
U= o I 10 100 1000 R
9524 -9374 3897 7144 1149 .0020
.0091 8821 .7993 .5303 .0210 .0036
.8696 .8329 7242 4247 .0054 0044
8333 7889 L6611 3455 .0018 0059
8000 7492 .6073 .2886 .0007 .0067
.7692 L7133 5610 2461 .0003 .0074

.5000 .4263 .2634 .072.4 .0000 o114
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