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PROVISIONS 

I. INTRODUCTION 

Tile increasing difficulties facing tile insurer when he measures 
certain risks and fundamenta ly  when tha t  measurement  has to be 
carried out "a priori" are not easily overcome. Thus,  tile greater  
par t  of the insurance companies still use in numerous  branches 
subject ive methods  of assessing a risk, which unfor tuna te ly  do not 
lead to the best results. Especially in certain risks with undefined 
characterist ics,  tile problem becomes more accen tua ted  to the l)oint 
of being practical ly impossible to class risks whose behaviour  
would be homogeneous.  

For example we can analyse the numerous  problems of this na ture  
arising in the motor  insurance in all countries in assessing the 
combirted risk motor-car  and driver. 

Numerous  solutions have been proposed and amongst  them a 
system of premiums adapted  to the actual  risk and very  especially 
the credibil i ty premiums represent  a fundamenta l  step in the 
evaluat ion of these types of risks, for they have an advantage  of at  
least as experience increases assuming art au thent ic  measurement  
"a  posteriori"  of the true degree of risk which they cover. 

In all, once more we can look at the motor  insurance as an exam- 
pie, the serious problem of drawing up premiums in the first years of 
dura t ioa  of the contracts ,  continues,  despite the fact tha t  some 
precaut ionary  measures have been taken into account,  wi thout  on 
the whole being effective, in tile larger nulnber  of cases. We 
believe tha t  in certain cases, one mode of action remains before tile 
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insurer to overcome these difficulties, the charging of provisional 
premiums which we will refer to "provisions", which as t ime elapses 
would be adjusted to the real value of the risk and the sett ing up 
of a sys tem of "surplus d is t r ibut ion"  which would permit  the excess 
premium to fall back upo~l the policy-holder. 

The establishing of provisions is common practice amongst  
insurers, a l though it is due not to the lack of knowledge of the na- 
ture  of the risk but  to its dimention.  

As we have already ment ioned it seems possible to generalize the 
applicat ion of provisions to all risks whose claim frequency in a 
short  in terval  of t ime will indicate its true risk grade. 

The method which we will elaborate consists essentially of an 
in t roduct ion  of the credibil i ty theory into the calculation of pro- 
visions, closely following the deve lopment  of that  theory by prof. 
Bi ih lmann with adapta t ions  thought  necessary. 

2. CREDIBILn'Y PROVISIONS 

2.I. If we consider a 1)rovision to act as a "buf fe r "  to the eventual  
bad claim, it seems that  we should base its de te rmina t ion  upon the 
deviat ion,  claims have  from the mean value tha t  normally ~erve as 
the base to the calculation of premiums. 

We can not proceed with the devdot )ment  of the t)roposed 
me thod  wi thout  defilling more precisely the basic characteristic~ 
which a provision should have. 

Thus a provision: 

I) should not  in any circumstance be lower than  the average 
premium of the risk class to which the risk belongs. 

2) should contain securi ty margin based on the 1)o~itive deviation 
to the mean value. 

3) should take into account  the bad claims o[ the risk class and 
the bad claims observed in tha t  risk in the past. 

Fu r the r  on we will analyse these characterist ics in greater  detail 
which al though they  can be slightly subjective,  have the advantage  
of respecting the base concept  of "mean  positive deviat ion" .  

2.2. Following prof. B/.ihlmann, we consider a collective ® 
character ised as a set of risks with paremeter  0 and by the distribu- 
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tion function U(O)- -s t ruc ture  function.  Let  {St, S.. . . . . .  Sn} be a 
set of independent  r andom variables  wi th  identical  D.F. defined 
in each 3,ear as the total  claims of a cer ta in  risk 0 and GO(x) its 
respect ive D.F. 

We also consider the dis tr ibut ion function G(x) for the collective 

0 defined by  the equa t ion  

C(x) = f G°(x) dU(O) 
0 

If  we call [z(O) and p. the respect ive mean values we will ob ta in  

~(0)  = j .~ dc;0(.~) ~ = f x de;( .9 
o o 

The relation p. = E[~(0)] being valid. 

Consider a condit ional  r andom var iable  Y/S ) ix represent ing the 
posit ive deviat ion in relation to p,, or Y --  S - - -  p, if ,q >/ #.. 

] t s  I).F. will be for a cer ta in  risk 0 

I dCo(.Y) CO(y + ~ ) _  Go(v) 
l:O(y) 

f dCo(~) ~ - -  G°(F) 
I z  

Being 8(0) tlle respect ive  mean value, we have:  

+ ~  

8(0) -_ I y ~F0(y )  
O 

For  a risk taken at  r andom from the collective we obta in  the 

same equa t ion  

I f  8 =  

In effect, 
+ m  

f 
o 

a(y + ~ ) -  G(t,) l : ( y )  = - - - 
- -  c O . )  

f~ 3' dF(y) w e  can obta in  
o 

dG(y + w) 

a _¢ EES)0)] 

+ m 

o O 
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+ ~  

Z 

-0 0 

I ~(o)[~- GO(v)] dU(O) 
0 

= - )  [i - Go-(~)~ d U(%)- (A) 
0 

As I ~(0) [I - -0o(~)]  dU(O) ¢- f a(O) aU(O). I [' -Go(v)] dU(O) 
0 (-) o 

the expression (A) is different from E[8(0)] = J 8(0) dU(0) 
0 

If  we have  defined F(y) as the weight dis t r ibut ion of F0(y) as we 
defined G(x), t ha t  is if F ( y ) - - f  FO(y)dU(@), we would have 

o 
ob ta ined  the equal i ty  8 = E[S(0)j. \,Ve did not use this definition in 
order  to cont inue  using the following expression 

G(y + ~ ) - - G ( ~ )  

F(y) = ~ d(-~) 

Let  us consider tile function r:(O) -= 8(0) .P(x ° ~ ~) and for r: 
the produc t  ~.P(X ~ Vt). We can verify tile relation rc = E[r:(0)]. 

+ ~  +0 0  

In effect, r e =  .[ y d F ( y ) . P ( X  ~V. ) - - -  I y d G ( y  + ~) 
o o 

+ m  

= I I y dGO(y + ~) dU(O) = I ~(0).~,(xo > / ~ . ) d g ( O )  
0 o 0 

= E[=(O)] 
this equal i ty  is fundamen ta l  in the theory  which we shall develop. 

2. 3. We can now go on with the analyt ical  expression of the pro- 
vision based on the character is t ics  defined in 2.1. 

Consider a r andom risk of the collective. Two c o m p l e m e n t a r y  
s i tuat ions  can occur, in reference to the to ta l  .v, dur ing the period 

for which we wan t  to de te rmine  the provision. 

. v < a  

I f  we admi t  t ha t  in the first s i tuat ion ~ is a sufficient provision 
and tha t  in the second s i tuat ion we have  to /all back on the value 

+ 3, we can obtain a value for the provision by  weight ing these 
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values bv  their respect ive probabal i t ies  of occurence. Thus,  we 
h a v e  : 

= ~ +  8 .P(x  >/M.) = g - + r : .  

t t  is possible to see tha t  a so de te rmined  provis ion respects  the 

basic l)rinciples x and "2 defined in 2.I .  

In  the same manne r  for a given risk 0 we have 

P:e(O) = ~ + 8(O).P(x ° > ~) = ~ + ~(0). 

I t  would be interest ing to ver ify the relat ion 

which follows from the equal i ty  r: = E[~(0)] a l ready  proven.  

2.4. As the p a r a m e t e r  0 associated with each risk is unknown it is 
not possible to es t imate  r:(0/ directly,  thus  we have  to obtain  the 
value of this funct ion 1)y an ;q)proximation using credibi l i ty  theory.  

Consider the pr inciple ,~ or in o ther  words the me thod  of calcula- 
tion of r: which would permi t  the insurer  to obta in  a compensa t ion  
for eventua l  bad claims of any  risk. We thus  have  r¢ = Yp[F(x)] 

Tn the same manne r  for a given risk 0 we have  r:(0) = ~3 [F°(x)] 
Let  {D~, D2 . . . . .  D~,} be a set of r andom var iables  corresponding 

to the "pos i t ive  devia t ions"  of the years  i ,  2 . . . . . . . .  n and  Dn+~ 
corresl)onding to the devia t ion of the following year .  

[f S be the sum of claims, the var iables  D will have  the following 
form 

D = ( S - - E z ) . P ( X > / g . )  if S > b t  

D = o  if S < p .  

We note tha t  rr = 8. P ( X  ~ p.) = E(D)  and tha t  the principle 
,(p associates the r andom var iable  D to its respect ive  mean  value. 

Thus  the appl icat ion of Y? to the var iable  r:(0) will give 

~* = -9[~(0)]  = I =(0) dg (O)  = E[=(O)] = = 
0 

We thus can see t l lat  the principle ,~ is i terat ive,  thus the ap- 
plication of the base theorem of credibi l i ty theory  will allow us to 
es tabhsh the following re la t ionship '  

D ,  +t(D,, D= . . . . .  D,,) = Yp[D/D,, D~ . . . . .  D,z] 
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instead of tile equat ion 

D~ +,(D~, De . . . . .  D~z) = ,f)[=(0) / D~, De . . . . .  D,,] 

which alone would not give tile soh.ttion to the problem as 0 con- 
t inues to be an unknown quant i ty .  

2.5. In accordance with tim princil)le.fp, we WZtllt to est imate the 
value of 

/:.{~(0) I D,, 1).,. . . . . .  D,,] 
Let  

1J 1)1 H- 1)o + . . .  -F D~ r 

where r is tile ntmabcr of observed "posi t ive deviat ions" .  

In accordance with the definit ion of D we can also write tile 
equat ion 

1)1 ~ l ) z -+  . . .  + 1),, 
15__ 

Following prof. Bfihhnann we shall linearize the expected value 
above indicated by the relation: 

E[r:(0)/Dt, SO,, . . . . .  S ) , , ]  : ~  a -!- L,D 

"].'he constants  (~ and b will be determined by the mininlization of 
the value of 

El{El=(0) / D,,  SO~ . . . . .  D,,] --- (~, + bD)}q 

= J {EIT~(O) / D , ,  D~ . . . . .  D,,;  - - -  ( < ~  + biS)}~ d W ( D , .  D,, . . . . .  D,,) 

As we can see the con.~tants a and b thus determined also mini- 
mize the value 

ZCL{~(o) - -  (~ -F b & } " ]  

In effect E[{Tr(0) - ( a - F  bD)} 2] : 

= Er {= (0 )  - -E[=(O)ID,  . . . . .  D,,? + E[,~(O)ID,, . . . ,  D,,_- -(a + biO-)}"-] 
_ ~  e E{=(o) - -  E[~<(0)/D,, . . . ,  ,O,,])'>] + s~r f<= (0 ) /D ,  . . . . .  ~ . ]  - -  

-(<, F z, D3}~] t- 
+ 2E[r:(0).E[rc(0)/D, . . . . .  1 ) , - ] -  7:(0). (a + bD) - -  

- -  { E  [~:(0)/D, . . . . .  D,,q}- -i- 

+ E[~(O)ID~ . . . . .  D , , ] .  (a + bb)] = (A) + (13) 
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Here we have writ ten for short: 

(A) -~ E[{r~(0)--- E[rc(O)/D~ . . . . .  Dn]} z] 

(B) = EE{E[~z(0) / D ,  . . . . .  D,~] - -  (a + bD)}z] 

once tha t  by hypothesis E[r~(0) / D i  . . . . .  Dn] = a + bD.  

But  as (A) is fixed, minimizing (B) is equal to minimizing (A) -q- 
(B) .  

It  also happens that  the value ca + b/)  thus obtained also mini- 
mizes 

El{bE=(0) - -  b]}~] + E l { 0  - -  b) =(0) - -  ~}~] 

once that  

e [ { = ( o )  - -  (~ + b g ) ? ]  = E [ {b [ (= (O)  - -  ~ + E(~ - -  b) ~(01 - -  ~}~]. 
We then conclude tha t  a =  (~--b) .E[r~(O)] ,  ininimizes the 

l)revious expressions. 

Subst i tut ing a by its value we obtain 

Var [= (0)] 
b - -  

Va~ [b] 

A s  it is not possible to est imate Var Ire(0)] directly by statistics 
uver the collective, we will obtain an expression for b whose quanti-  
ties will be easily estimated, assuming that  we have a set on annual  
statistics. 

As the independence of the variables S~, S~, . . . ,  Su implies the 
independence of Dr, Do_, . . . ,  D~ we can write 

Vat (D) =- (Oz) EEVar (D/0)] -I- Vat [E(D/O)] 

v,,~ (D) = SS~V~,, (D/0)] + Va t  EE(r)/0)} 

Vrom these expressions we can obtain the equation 

Var [r~(0)] =- . . . . . . . . . .  ~ '  Var (/~) - -  Var (D) 
" I $ - - I  

in which only £igurc quanti t ies estimable from the collective, thus 

n.  Var ([)) ~ Vat (1)) 
b--= 

( ~ -  ~). Va t  (~) 
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We can then obtain 

E[rr(O)/D,, ]a2 . . . . .  D n ]  = b D  + (z - -  b) = 

and the provision for the year  (n --k z) will take on the following 
form: 

As we can see this expression obeys the ba~e principle 3 referred 
in 2.x. 

3. SURPLUS ])ISTR1BUTION 

The levy of provisions or l)remiums with excess margins of 
securi ty can not be admi t ted  on equitable principles without  being 
associated with the distr ibution of surplus to tile policy-holders. 

This dis t r ibut ion should especially take into account  the individ- 
ual results of each colltract  and also the global results of the 
portfolio to which each of the contracts  belongs. 

On the other  hand,  the accumulat ion of reserves obliges the 
insurer to consider a financial compensat ion  as a just  paymen t  for 
the values the insurer "depos i ted"  in excess with the insurance 
company.  

There  are numerous  schemes already in existence that  dis tr ibute 
surpluses, in general any  scheme tha t  is applicable to life assurance 
is also applicable with slight modifications to any other  con- 
tingencies. 

In this system we are about  to describe and which will be the 
practical  example of this paper, we opted for a fixed tr iannual 
period in which 13onuses are d is t r ibuted anmngst  policy-holders 
independent  of the initial age of their  respective policies but  the 
initial date of the policy was taken into account  in the scheme. 

3.z. Consider a fund F upda ted  annual ly  by the positive or 
negative balance of the following account.  

C r e d i t  

- - Previous years  balance. (if positive) 
- -  E ( P R - - ~ ) ,  tile excess levied during the year  ill all the col- 

lective 
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- -  K.L/Ioo, K being a deternl ined percentage and L the profit  
genera ted  by  the portfolio. (If positive) 

- -  in teres t  oil the above i tems calculated for the end of the year  
with a rate equal to the net inves tment  rate of the respective 
branch. 

Debi! 

- -  Previous years balance (if negative) 
- -  ( - - L )  (if  L negative) 
- -  Surplus eventual ly  dis t r ibuted during the year  
- -  In teres t  on the above ment ioned items. 

3.2. Tr iannual ly  the sum 714" is d is t r ibuted amongst  the policy- 
holders. Tha t  sum represents a percentage of F not smaller than  a 
minimuna value previously established. The remainder  will be left in 
the fund as a stabilizing reserve. 

In the practical exemple we used 7 o %  as the pre-established 
percentage (;4" = o. 7 . F). 

The distr ibution of M for contracts  with different initial dates is 
direct ly propor t ional  to their respective provisions, tha t  is repre- 
senting the total  of the levied provisions, and the sums to be dis- 
t r ibuted amongst  the insured with policies belonging to generat ion 
[, by PR(I) and F(f) we then have 

F ( I )  = M 
x eR(S)  

The clistribution of F([) amongst  the policies may,  and should be 
direct ly propor t ional  to the theoretical  balance of the policy. 

For such procedure it is necessary to grade the various contracts  
of each generation,  by their  theoretical  balances. 

Consider a certain risk 0 aged n years whose theoretical  balance 
we waist to determine during the last k years (k ~ n). 

If we consider tha t  in each year  PR(O) --Pn-~t(O) where PR(O) is 
the levied provision, and P~++,(0) the credibil i ty premium for the 
(n + 1) th year,  based on all the past  experience of tha t  risk, we 
obtain a "more  probable"  vahlc for the annual theoretical  result 
which we want to determine.  

TI,us .x E/'se,(0) - -  
l - I  
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r being the financial actual isa t ion factor,  which will give us a 
good idea of the theoret ical  result of tha t  risk during the k years.  
0 is an unkr lowll ,  but  we know PRi and we can find Pn  ~ t. 

As we ment ioned  above  each policy will be registered in its res- 
pect ive grade according to its theoret ical  result, and  thus we can 
easily dis t r ibute  the total  am oun t  F(I) amongs t  tile different  
policies. 

Thus,  if N([, K) and V(I, Ix') rct)leseltt the mert t ioned values, 
and  if X([, K) represent  the sum to be d is t r ibuted  for each risk of 
genera t ion  I belonging to grade K, we have 

F(z). v(I,/<) 
x ( : ,  K )  = - 

z a,(:, K). V(:, :() 
K 

4- \Ve can not consider as final the defined scheme wi thou t  sorTie 
c o m m e n t s  an t ic ipa t ing  criticism to which a paper  of this na ture  
will 1)e suhjccted,  given the inexperience of the au thors  on one hand  
and  tile ra ther  subject ive  na ture  of tile used concepts,  on the 
other.  

4. i .  The basic principles for calculat ion of provision.~ can he 
(luite different from those used. F'ronl a sys tem of unique provision 
to be levied on all policies, to a sys tem where the scaling of pro- 
visions is based on the past  experience of each risk, one can imagine 
a lnul t i tude of more or less practical,  or sa t i s fac tory  systems.  

4.2. The princit)le ,¢~ we can use in calculat ing "pos i t ive  devia- 
t ions" can be different  from the oae used, as in the case of calcula- 
t ion of premiums.  

4.3. The actual  scheme of surplus dis tr ibut ion is still more 
debatable ,  hut  this paper  has no other  end than  to show a possible 
way in which the surplus can be d is t r ibuted ,  minimizing the 
admin i s t r a t ive  costs. A par t ic ipa t ion  at the end of k years  of dura-  
tion of each policy would be more logical hut  would undesirahly  
stress branches  a h c a d y  ra ther  complex  as regards adminis t ra t ion .  

4.4. I:inally we do not want  to leave out the difficulties and 
object ions tha t  would be raised in any  coun t ry  to a scheme of this 
nature ,  given its social and even legal implications.  Also it would 
have  the a d v a n t a g e  of more equi table  insurance contracts .  On the 
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other  hand a sys tem direct ly  related with tile actual  risk would 
make  tile pol icy-holders  more responsable for their claims, which 
a l ready happens  with credibil i ty p remiums.  

I I  

AI)I'I.ICATION "1"() 3rd. PAl(TY MO'l'Ol( INSURANCE 

I. \Vc wish to calculate  tlm provisions tha t  would subs t i tu te  the 
p remiums  in a portfol io of moto r  car insurance and using a simula- 
t ion of tha t  portfolio during 3 years,  to de te rmine  the value of the 
surplus to be d is t r ibuted  to each pol icy-holder  in order to compare  

the values paid in effect with the values tha t  should have  heel1 paid 
under  a sys tem of credibil i ty premiums.  

Stat is t ical  da t a  tha t  we could obtain was aot  sufficient for this 
work as it was only related to annual  observat ions .  

Thus  we were compel led to s imula te  our s tat is t ical  da ta  com- 

posed of 2 5oo fictit ious policies " o b s e r v e d "  during 4 years,  in 
order to be able then to s imula te  the working of a provis ion scheme 
based on the exposed theory.  

I . I .  Stat is t ical  (lata ob ta ined  from at real portfolio. 

a) D a t a  ob ta ined  f rom a sample  of 5ooo policies. 

Ntl. Of 0 I 2 3 4 
c l a i m s  

I r r e q u e n c y  2 9 t  3 I 5 3 2  3 8 r  lO2 72 

E(K) = .5776 V a r ( K )  ~= .6916 

b) l ) a t a  ob ta ined  from a sample  o[ IOOO policies. 

Tota l  costs of claims are expressed in m o n e t a r y  mil ts  (ESCUI)()S) 

0 © 
© 0 
0 o 

,.~ - 0 © 0 0 0 0 0 C 0 0 0 0 0 0 0 0 
~," t O O O 

u'~,~ u-~ u'3 t,~O O O 0 0 0 0 0 0 
~- ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A 

< 

I:req. 2 31 262 2o 3 289 t32 46 17 8 io 

E(M)  = 4o71 Vat  (M) -= 8269 Io 4 
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2. CLAIMS S I M U L A T I O N  

2.1. We consider a set of 2500 policies and we generated for each 
of them, during 4 years, the number of accidents and their respec- 
tive cost. 

For simplicity we used the structure function 

i o  for 0 ~ .o776 

U(0) = 0 - -  .o776 for .o776 < 0 ~ 1.o776 

I for 0 > 1.o776 

whose mean value coincided with the mean value of our initial 
sample. 

The random numbers were determined by the Lehmer's congruen- 
tial method. 

For each 1)olicy we randomly determined its 0, which was main- 
rained during the 4 years. 

\Vith the initial value 0 we generated the number of claims that 
occurred cluring the first year in accordance with Poisson's 1).V. 
with mean value O. ~) 

The number of claims that occurred in the following years were 
determined by weighting the vahles generated by Poisson's law 
with the past experience ol7 each policy by the following credibility 
expression. 

I. = s i t a r  + (1 - -  b)N(0) + .5] 

I£ being the mean vahie of the past experience and N(0) the value 
generated by Poisson's law. 

The credil)ility coefficients that we used were based on initial 
data referred to in 1.2 a) and they have the following values: 

.I6, .28, .37. 

Next in accordance with the distribution of the totals, L values 
were generated and accumulated to give the annual total. 

'} T h e  g e n e r a t i o n  of t i le n u m b e r  of  claim.~ b y  P o i s s o n ' s  law was  c a r r i e d  o u t  
u,~ing t h e  I). F. of t h e  c l a i m  m t e r o c c u r r c n c e  t i m e s  wich  a r e  e x p o n e n t i a l l y  
d i s t r i b u t e d  w i t h  p a r a m e t e r  O. 
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2.2. Frequencies obtained after the generation program 

289 

N °. Claim 
Y e a r  o ~ 2 3 

1 t474 725 23t  63 7 
2 1485 732 2 i8  59 6 
3 J442 77 ° 235 48 5 
4 t4o t  846 2 t o  37 6 

The calculated mean values were 

Year  r 2 3 4 

M V  2 4 3 5  2 2 5 9  ' 2298  2 2 8 7  

M V  = 2320 

3. CRE1)IBILITV COEFFiCHtN'I 'S  

3.1. From the previous results we calculated with a different 
program the credibility weights for l)remimns and provisions using 
the following formulae 

Vat [p.(O)] 
b p  - -  

Var [S] 

Vat  [=(o)] 
b I , R  - -  

Vat [D] 

Var [~x(0)] aad  Var [rt(0)] were est imated by the expressions 

V a ,  [~(o)] = "" Va,- ( ~  . . . . . . .  - -  Va," IS] 
~ - -  I 

Vat  [=(0)] = " V a r  [ /) ]  - -  Var  [D] 

3.2. Given tile slight variation in tile variances we did not use 
directly the expression 

~l, \Tar  I X ]  - -  V a r  [ X ]  
b ____ _ . 

(n - -  I) Var [~V] 

We first est imated the variance values of g.(0) and r~(0) using the 
expressions defined in 3.1. 
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3.3. Resu l t s  

k 

var (~) 
V [I.l" ( D )  

Va " Iv(o)] 

1 2 3 4 

36 .71  20 19 13 .8o  Io .86  
3 r 65 17.26 [1 .61 8 .95  

2758 
V a t  [=(0)] - I 4 8 o  

The  credibi l i ty  coeff ic icnts  for the 2nd. yea r  were d e t e r m i n e d  by  

pol inomial  extnt l )o la t ion using the coeff icients  for the fol lowing 
years .  I t  is in te res t ing  to note  t ha t  the\:  did not  dev ia t e  s igni f icant ly  
f rom tile va luer  

Var  [[x(0)] Var  Erc(0)l 
. . . . .  and  

Var !,S',] Vat  [Di] 

k 2 3 4 5 

by .o 7 .i 4 .20 .26 
bvr .04 .o 9 . t 3 .17 

4. Appl ica t ion  of the  credib i l i ty  coeff icients  to a por t fo l io  
composed  of 25oo policie~ with the fol lowing compos i t i on :  

Genera t ion  i 

Genera t ion  2 

(;-cneration 3 
Genera t ion  4 

4.I .  Resu l t s  

15oo policies aged more  t h a n  3 year~ 

200 policies aged  3 years  
3o0 policies aged  2 years  
5o0 policies aged  [ yea r  

All the fol lowing results  were f inancia l ly  b r o u g h t  to tile end of the 

3 years  period wi th  the in teres t  ra te  of 4.0 % 

Claims/rooo 

Year 
(;on. 1 2 3 Total 

1 3 6 x 3 . 5  t 3 6 9 3 . 9 9  3 7 8 7 . 5 8  1IO95 .o8  
2 5 3 5 . 4 4  389  92 531 .65  1457 o i  
3 9 1 6 . ° 1  6 4 2 . 6 2  1558 .63  
4 . . . .  1 1 2 ° . 7 °  1 1 2 ° - 7 °  

I523L42 
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Provzsions/Iooo 

Vcar  
(;en. l 2 3 Total  

l 6347.98 6o98. I8 5864.48 I831o.64 
2 845.45 814.16 779.17 2438.78 
3 - -  ~21q.4° 1179.37 2398.77 
4 . . . .  1954 .16 t954 .16 

2 5  j ° 2  3 5  

l)ifference between provisions and claims . . . . . . . . . .  9870.93 . 
We determined that  70% of this value should be dis t r ibuted 

amongst  policy-holders. 

:14- - 0. 7 × 9870.93 - 6909.66 

Participatiot~ values a t t r ibu ted  to the various generations.  

( / - =  t ,  2, 3, 4) 

[ I 2 3 4 

F(I) 5o4o. t8 671 29 660.28 537.9 

I t  would be interest ing to compare  the global practical result 
9870.93 with the corresponding theoretical  value obtained from tile 
difference between the provisions and the credibilit\" premiums, 

defined in 3.3 which is 9648.83 . 

5. INI)IVIDUAL DISTRIBUTI()N 

In the following table we indicate the various generations of 
contracts,  the values of the dis t r ibuted surplus per policy and the 
corresponding number  of policies tha t  received them. 

cnera t ion  
1 

Frequency  5 25 37 [o8 217 437 620 5 I 
. . . . . . . . . . . . . . . . . . . . . .  

Surplu~ 241.9 731.5 ~527.4 22o9.3 2 9 t J . t  3644.8 4296.1 o 

F requency  4 5 22 30 48 87 - -  4 

Surplus 6r3.9 1397.3 214o.2 2882.3 3622.9 4r86.7 - -  o 

F requency  r 7 36 1 I6 r33 - -  

Surplu~ 117.9 786.5 15r6.5 2236.5 2650. 7 - -  

F requency  4 1 o i 3 81) . . . . .  6 

Surplus 2J3.8 879.4 1175.8 . . . .  o 
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Analysing this table we call see oll one hand the reduced number  
of policies causing losses (68 in 0_500 ) , thus not receiving any  
d is t r ibuted  surplus,  and on the other ,  the high number  of policies 
tha t  received tile mean  annual  value of abou t  zooo escudos. 

If  we notice tha t  the value of rv for the portfol io was 1438.o- and 
tha t  7 o ~o of r: is Ioo6. 7, we can say tha t  a great  n u m b e r  of policies 
received the value corresponding to the excess p r emium paid out. 

We can fur ther  conclude from this table the fact tha t  a grea t  

a u m b e r  of policies with a mean annual  pa r t i c ipa t ion  lower than  
o.7 x ~ which under  a classical 1)remium scheme would have 
shown subs tan t ia l  losses. 

6. We can finally conclude tha t  a sys t em of provis ions of the 
t ype  t h a t  was described lead to more  sa t i s fac to ry  results  both  for 
the insurance c o m p a n y  and for the policy-holder ,  doing away  with 

the establ ishing of prc lniums "a  priori"  with which we can not 
agree, especially for risks whose pa rame te r s  are pract ical ly  unknown.  


