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I t  is fantas t ic  how the computer  has changed our a t t i tude  to 
numerical  problems. In the old days when our  numerical tools were 
paper, pencil, desk calculator  and logari thm tables we had to stay 
away from formulas and methods  which led to too lengthy calcula- 
tions. A consequence is tha t  we have a tenctency to think of numeri- 
cal analysis in terms of the classical tools. If we go back to the 
results of earlier writers it seems, however,  very likely that  many  
results and formulas developed by  them which had earlier a theoret-  
ical interest  only could nowadays  be applied successfully in 
numerical  analysis. 

As an example  I take the ruin probabi l i ty  ,.p(x). The Laplace 
t ransform of +(x) is given by the following expression 

I C - - I  
+(x) e-V~ dx  = -y + I - - c y  - - p ( y )  

o 

where c > i. In fact  ( c -  I) is equal to the "secur i ty  loading".  
The funct ion p ( y )  is equal to the Laplace t ransform of the claim 
distr ibution.  \Ve assume that  the mean claim anaount is equal to 
one, i.e. p ' (o)  = - -  I .  

In his book from 1955 [I] Cram6r points out  tha t  this formula 
will be more easy to handle if the claim distr ibution is an exponen- 
tial polynomial.  In this case we have 

a.n 
P(Y) = I + b,,y 

1 

where 

~anbT~ = [ 
a~ ~ 0  

bn > o  
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Cramdr's results are given on pages 8I-8 3 in his book. We re- 
produce them here with a slight change of notat ions  only. 

First  we write p(y) in the following form 

q.  

p(y)  = i - - y  i + bny 
1 

where ql~ = a,~bu. 

For  the Laplace transfornl w e  then get the following expression 

I C - - I  

Y cy - -  'V ~'~ qll 
" Z...a I + buy 

I t  follows from Cauchy's  theolenl tha t  tills is equal to 

y - -  r,~ 

where rl, r2, . . . . ,  r~v are the roots of the equat ion 

N 

c = 2 qn 
I + b~, 3, 

1 

C m I  

(I + b,~r,,,)~ 
- -  C 

From this ext)ression for the Laplace t ransform of +(x) follows tha t  
+(x) itself is equal to 

N 

+(x) = x C , , ~ " , , ,  :~ 
! 

The essential difficulty here is to find the roots r,,. This is very  easy 
to do with the aid of the computer .  You must  p robably  have a root- 
ex t rac t ing  subrout ine  as par t  of your  subrout ine  package. If not,  
tile following procedure  is recommended in the present  case. 
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B e t w e e n  - - I / b n  a n d  - - I / b n  +~ t he re  is one rea l  root .  A s s u m i n g  

t h a t  b~+t > b~ we p u t  

x ~  = - -  I / b , ,  

x~o = - -  I / b , ,  +~  

21 JF :~  

2 

q,  
z; = - { 4 - b  

i f  F > o p u t  x~ = x, else p u t  x~ --- x 

R e p e a t  th i s  p r o c e d u r e  u n t i l  ( x 2 - - x ~ )  is s m a l l  e nough .  T h e n  y o u  

h a v e  rr~ = x w i t h  t he  p r e s c r i b e d  prec is ion .  

As  an  e x a m p l e  i choose  

N = 5  

bn = I o  n - t  • 0 . 2 2 2 2 2  

a ,  = I O - ~ / o . I I I ~ I  

qn = 0.2 

T h e n  

I t  fo l lows t h a t  

r ,  = - -3 .7038,4  
r2 = - - o . 3 5 1 6 7  

ra = - - 0 . 0 3 2 4 7  

r,j = - - 0 . 0 0 2 7 8  

r~ = - - O . O O O I  5 

Ct = o . o i 8 8 9  

C~ = o .o3oo4 
C:, = 0.05206 

C4 = 0.10966 

Ca = o.63~67 

+(~o  ooo)  = o . I 4 I  
4 (20  ooo) = o . o 3 I  

'~(3o ooo)  = o .o07 
+(40 ooo) = 0 .002 
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