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T H E  SOLVENCY MARGIN 
IN N O N - L I F E  I N S U R A N C E  COMPANIES 

G. W. DE WIT AND W. ~I. KASTELIJN 

1. INTRODUCTION 

Much a t t en t ion  has been paid in the last ten years to the necessary solvency 
margin especially as influenced by  risk theory  considerations.  In these cal- 
culations, by  which the solvency margin is de termined  in such a way tha t  the 
probabi l i ty  of ruin remains under  a specified norm, such factors as type  of 
insurance, size of portfolio, reinsurance etc. p lay  an essential role. 

In these calculations, based on pure risk theory,  there  is thus no a t ten t ion  
paid to risks in the inves tment  field, in the area of costs, etc. Yet  one must  not  
forget t ha t  the solvency margin must  also act as a buffer against these uncer- 
tainties,  in other  words the solvency margin must  be large enough to cover  all 
risks to which the concern is liable, within s t ipulated limits of cer ta inty .  

One drawback of a pure  risk theoret ical  approach,  as in te rpre ted  above, is 
tha t  the bases of the risk theory  are often difficult to t ransla te  into pract ical  
terms, and fu r the rmore  will differ from company  to company.  The la t ter  is also 
the  case with the size of portfolio, reinsarance,  etc. However ,  if this could all 
be t rans la ted  into pract ical  terms in the  right way, the results would upset  
relations between competi tors ,  so tha t  it seems natural  to make  the required 
solvency margin the  same for all companies.  

Seen in this light Campagne 's  approach is of great  i m p o r t a n c e - - a l r e a d y  in 
1948 he realized tha t  a scientific basis for the size of the solvency margin was 
necessary ~. He confined himself to the life insurance industry ,  and based his 
calculations on the  idea tha t  the to ta l  results of the companies working in a 
coun t ry  should be such that ,  ceteris paribus,  the chance of bank rup tcy  remains 
below a s t ipula ted norm. 

These same ideas are worked out  by  Campagne for several countries and for 
the life and non-life insurance industries in a repor t  ent i t led:  " S t a n d a r d  
min imum de solvabilit6, applicahle aux entreprises d 'assurances"  2. In par. 
2 of Chapter  I (ModUle s ta t is t ique du portefeuille de l 'assureur-dommages) is 
laid down what  informat ion one needs for a risk theoret ical  approach,  in the 
same way as ment ioned  above. The O.E.C.D. also finds tha t  this informat ion 
is in general not available and therefore  in pract ice chooses a simplified model 

i C. Campagne: Contribution to the method of calculating the stabilization reserve in 
life assurance business, Gedenkboek Vemeheringshamer ~923 - 1948, 1948, 338 ft. 

O.E.C.D., 11.3. 196t. 
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(see numbers 65 up to and including 73 under the heading: simplification du 
module), from which follows an indication of the danger zone for the individual 
non-life insurance company as a whole. 

The observations on which this report is based are mostly taken from the 
fifties. Since then, however, the ratios, such as those between claims and 
expenses, and also the results of the companies have changed drastically. 

There is thus every reason to update the results of this research. Particu- 
larly so, because the rules concerning the size of the solvency margin contained 
in the European directives are based on the conclusions of this report. 

This updating for the Dutch non-life insurance is worked out below, begin- 
ning with the reconstruction of the O.E.C.D. calculations applying to the 
Netherlands. 

2 .  O . E . C . D .  R E P O R T  

From the conceptions dealt with in this report we shall discuss two: 

- -  the expense ratio, defined as the expenses and commission after deduction 
of the commission received from reinsurers, expressed as a percentage of the 
net received premium. 

- -  the claims ratio, defined as the claims paid for own account expressed as a 
percentage of the net received premium. 

The information analysed referred to the period 1952-1957. 

For the Netherlands information was included from lo coinpanies, which 
produced in total 53 figures. 

The 53 claims ratios calculated in this manner and arranged according to 
size show the following picture: 
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The average expense ratio worked out at 53 and the average claims ratio at 
43. The distribution of the claims ratios according to size was approached by 
means of a beta distribution. 

l-(x; PI 4) = 
xP-1 (l- x) q-1 

WPP 4) 
for 0 c x < 1 

=o 

with B(fi, q) = J’ P-l (1-t) Q-W 
0 

for-x< oorx2 1, 

p and q are the parameters of the distribution, x the claims ratio. From the 
definition of the beta distribution it appears that the chance of claims ratios 
greater than 100% is nil. In practice it appeared that claims ratios greater than 
66% did not occur. 

The mean of the beta distribution is: 

P 

and the variance: 
p= p+q 

Pq 
r32 = (P+ d” (P+ 4+ 1) 

As stated above, the value of the mean for the IO Dutch companies was 
found to be 0.43. The value of the standard deviation was not explicitly stated, 
but this must have been about 0.089. The corresponding values of 9 and q 
then become : 

p = 12.9 

q = 16.9 

Making use of the distribution laid down above, the claims ratio which has 
a probability of ruin of 0.30/ oo, comes out at 78. That means that, if one can 
finance a claims ratio of 78 with the total security, the chance of bankruptcy is 
only 3 in 10,000. 

The calculation of the solvency margin is then: 
net retained premium 
expense ratio 
for claims payments remains 
maximum claims ratio 

100 

53 
47 
78 

solvency margin 

3. UPDATING 

3’ 

The calculating method shown in par. 2 is updated with figures for the years 
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1976, 1977 and 1978. In total the information from 71 companies was available, 
from which 213 figures emerged. It may be expected that the 71 companies 
give a representative picture of the Dutch non-life insurance industry. 

The collected information only applies to the industry in the Netherlands. 
Considering the availability of the material it was not possible to define the 
expense ratio and the claims ratio in exactly the same way as in the O.E.C.D. 
report. The following definitions had to suffice: 

- expense ratio: the expenses and commission, before deduction of the com- 
mission received from reinsurers, expressed as a percentage of the gross 
earned premium. 

- claims ratio: the gross incurred claims expressed as a percentage of the 
gross earned premium. 
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The Maims ratios thus defined resulted in the following histograms for the 
71 Dutch companies. 

The means for these years are as follows: 

TABLE I 

Claims ratio 
Year  mean  s t an d a rd  devia t ion  

1976 73.4 18.8 
1977 72.5 2o.o 
z978 69.1 19.3 

1976-1978 71.7 19.4 

A few conclusions: 

the average claims ratio is considerably higher than that observed in the 
O.E.C.D. report for the period 1952-1957. The standard deviation also 
shows a significant increase. The following diagram gives the mean, the 
mean plus the standard deviation and the mean minus the standard 
deviation. 

TABLE 2 

Mean Mean - -  s t anda rd  devia t ion  Mean + s t anda rd  devia t ion  

1952-1957 43.o 34. I 51.9 
1976-1978 71.7 52.3 91.1 

the figures for the separate years show a slight drop. This drop can be the 
result of a more favourable claims experience or of a more adequate pre- 
mium volume. 

4" DISTRIBUTION OF CLAIMS RATIOS 

For the analysis of the above-mentioned claims ratios basically the same 
method has been used as in the O.E.C.D. report, i.e. the application of a beta 
distribution. In this case, however, a correction must be made. 

The histograms show that  claims ratios greater than lOO% occur rather 
frequently. Therefore, it would not be correct to approach the distribution by 
means of a beta distribution, which is defined between o and loo. For the 
determination of a higher upper limit for the beta distribution the upper limit 
at which the theoretical distribution gives a good approximation for the 
distribution observed was studied (see diagram). I t  was found that  the upper 
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limit must  be approximate ly  twice the mean, which is the same ratio as found 
in the O.E.C.D. report.  Thus a distr ibution between o and 15o was chosen. 

1 .  

2. 

The approximat ion  by  means of the beta  distr ibution consists of two steps:  

t ransformat ion  of the claims ratios by dividing by 1.5, so tha t  the t rans-  
formed ratio indeed ranges from o to loo, 
calculation of the values of p and q according to the formulas of pa ragraph  
2, so tha t  the beta  distr ibution is conclusively determined. 

The following table summarizes the calculat ions:  

TABLE 3 

Claims ratio Claims ratio divided by t.5 
Year mean stand, dev. mean stand, dev. p q 

1976 73.4 18.8 48,9 12. 5 7.3 ° 7.63 
1977 72.5 2o.o 48.3 13.4 6.28 6.72 
1978 69.1 19.3 46. 1 12.8 6.48 7.58 

1976-1978 71.7 19.4 47.8 12.9 6.68 7.3 ° 

For  the years 1976-1978 the following diagram shows the calculation by  
means of the beta  distribution" 
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5. EXPENSE RATIO 

The  average  expense rat io  for the  Du tch  companies  s tudied is considerably  
lower for the  per iod 1976-1978 than  a t  the  t ime  of the  O.E.C.D. report .  

Moreover,  a fu r ther  downward  t rend  can be observed:  

TABLE 4 

Year Expense ratio 

1976 3o.4 
~977 3 o.1 
1978 29.9 

1976-t978 30.2 

6. RESULTS 

Analogous to tile analysis  in the  O.E.C.D. repor t ,  the  per iod 1976-1978 shows 
the  following results,  ca lcula ted  for var ious  probabi l i t ies  of ruin, i.e. chances 
of b a n k r u p t c y ,  and  based  on an average  expense  rat io  of 3o: 

T A B L E  5 
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A few r emarks :  

- -  when the same,  ve ry  strict ,  so lvency requ i rement  is appl ied as in the  

O.E.C.D. repor t  (o.3%o), the  necessary  solvency margin  is 6o%,  ins tead 
of the  31% calcula ted  at  the t ime.  

- -  the  level of the  solvency marg in  is not only de te rmined  by  the  claims and  
expense  ratio,  bu t  also, and  to an even more  significant degree, b y  the  
s t anda rd  devia t ion of the figures. In  the  following d iagram,  which gives the  
so lvency marg in  for three  values  of the s t anda rd  deviat ion,  this dependence  

can clear ly be observed.  
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Fig .  4. 
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7 ~ OT HE R  D I S T R I B U T I O N  OF CLAIMS RATIOS 

The above  figures are all based  on a be ta  dis t r ibut ion,  analogous to the  me thods  
appl ied  for the  O.E.C.D. repor t .  In  p a r a g r a p h  4 the  object ion to the  uppe r  
l imit  has  a l ready  been ment ioned .  Empir ica l ly ,  this was set at  15o. 

A dis t r ibut ion which does not  have  this d i sadvan tage  is the  Weibull  dis- 

t r ibu t ion  a: 

[ g ( x ; a , b ) =  - exp - / o r x t >  o 
a 

= o f o r  x < o 

Es t ima t ion  of a and  b wi th  the  principle of m a x i m u m  likelihood gives:  

a = 78.6 

b = 4.12 

3 T h e  a p p l i c a t i o n  of  t h e  W e i b u l l  d i s t r i b u t i o n  w a s  b r o u g h t  t o  o u r  a t t e n t i o n  b y  P.  t e r  
Be rg ,  s t a f f  m e m b e i "  of  t h e  B u r e a u  v o o r  S t a t i s t i e k  en  O n d e r z o e k  of t h e  V e r b o n d  v a n  
V e r z e k e r a a r s  in N e d e r l a n d .  

xo* 
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The following table  shows a close s imi lar i ty  of these two dis t r ibut ions:  

TABLE 6 

Probability of ruin 
I% 1%o 0.3%0 

Weibull 113.9 125.6 13o.6 
maximum claims ratio ( beta 1~5. 4 126.2 13o.2 

There  is a defini te s imi lar i ty  be tween the  m a x i m u m  claims rat ios  on the 
basis of a be ta  d is t r ibut ion and  o11 the basis of a Weibull  dis tr ibut ion.  

8. FINAL REMARK 

A large n u m b e r  of E u r o p e a n  countr ies  have  been ana lysed  in the  O.E.C.D. 
repor t .  In  the  above  tlfis has  been u p d a t e d  for the Nether lands .  I t  would be 
advisable  to do the  same for o ther  Eu ropean  countries.  


