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i . i  In troduct ion  

Let S n be the set of motor claims S,, i = I, 2 . . . . .  N occurred 
during a given year n, namely S n represents the set of claims 
relevant to the generation (or cohort) n. 

I,f T ~ is a subset (even empty) of claims resulting without paye- 
ment (that is the set of zero-claims); the set P n  = S n ~ T n shall 
denote the set of claims that  should be settled. 

For every s, E p n  we can define the r.v. X, which represents the pe- 
riod of time required for its sett lement (namely the lag of settlement). 

I t  is not sensible to deem that  the r.v. X~ are equally distributed: 
as a matter  of fact we know that  the larger is the claim, the longer 
the lag of payement.  

However, we can assume that.in a subset U of P% the r.v. X , ( U )  

have the same distribution function, which will be denoted by  
F e ( x )  or in short F(x) .  

As  F(x )  represents the probabili ty that a claim sj ~ U is settled 
within a period o -  x, the function I - - F ( x )  = l(x) denotes the 
probabili ty that  the claim results unsettled after a lag x, that is 
the survival function of the claim. 

In this s tudy we intend to find an analytical expression of the 
function I(X) on the basis of particular assumptions about  the 
behaviour of the adjuster  with regard to the sett lement of claims. 

The assumptions will be tested by fitting the function to some 
observed data. 

1.2 The a s sump t ions  

On the analogy of the actuarial life theory, we shall consider the 
ratio 

t'(x) 
~(x) = -  t(x) (~) 
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that  represents the force of mortal i ty or (in our case) the force of 
settlement. 

As it is known in life theory the assumptions concern the con- 
nection between ~(x) and x (age). 

For  our phenomenon it is not reasonable to link ~(x) directly to 
x (lag of the claim): we deem that  ~ depends on the function 
l = l(x), that  is 

= = = (2) 

In fact it is sensible to think that in the settlement work the 
adjusters are more influenced by  the (average) number of unsettled 
claims rather than by the "age" of the dossiers. 

More precisely, we deem..that the force of settlement ~(l) is an 
increasing function of the (average) number l of unsettled claims. 
By  assuming that  the relative infinitesimal variation of the number 
of unsettled claims leads to a proportional relative infinitesimal 
variation of the force of settlement, we obtain 

d (O d t  

and, by  solving this differential equation, we may write 

ln~(l) = ~31nl + c. (4) 

Hence 

~(l)=Kl ~ ,K>o ~ > o .  (5) 

The value of the parameter  ~ characterizes the pat tern of the 
force of settlement ~. For  l ~ o (hence for x ~ + oo) the greater 

is; the more rapidly ~ will tend to o. 

1.3 The analythical  expression o f  l(x) 

On the basis of this assumption from (2), we can write 

~(x) = Kl~(x) (6) 

where K and ~ are positive constants. From (I) we obtain 

t(x) - Kl Cx). (7) 
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That is 

Since l(o) = I, we find 

dr(x) 
l ~ + t (x) - -  Kdx.  

t-~(x) = ~IK x + 

The survival function can be written as follows 

if - (i/~1 
t(x) = (~g) -"'~ (x + ,~ffl 

or putting 

I I 

x o =  ~ K '  ~ - -  ~ 

we find 

(8) 

(9) 

(Io) 

( l (x)  = x > o, ~ < o, xo > o.  ( I I )  

2.1 The statistical data 

In order to test our assumption we considered a particular 
portfolio of claims formed by  material damages whose first evalua- 
tion was smaller than 3oo,ooo Italian Lire (12,ooo P.Escud.). 

With the purpose of obtaining subsets such that  the r.v. X, are 
equally distributed, we subdivided furtherly the portfolio into six 
strata. The criterion of subdivision was based on the first evaluation 
of the claims. In fact, in our opinion, the first evaluation represents 
a way by  which the adjuster  graduates his judgement on the claim 
pattern. In other words, by  expressing his first estimate the ad- 
juster arranges the claim in a given class, characterized by  particular 
severity, dispersion and lag of claims. 

Our fitting was made on the generation I97I, which has been 
observed at the end of the year I973. 

2.2 Research of the parameters 

The fitting of the function l ( x ) =  "(xx~xo)  ~- presents some dif- 

ficulties: in fact In l(x) cannot be expressed in a linear form with 
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respect to the parameter xo. To overcome such drawback, we 
consider th~ translation Y = X + xo which allows us to express 
lv(x ) as a Pareto function, that  is 

o _ < x < x o .  

In this way we consider a lag Y which presents a sure component 
xo (now undetermined) and the expression (I2) represents the 
survival function at the "age" Y = X + m, where X is the further 
duration of the claim. 

On the basis of our data  and by means of the least square method, 
we found the values of parameters shown in table I. 

Since, in the generation considered we checked a posteriori tha t  
the values of l(Xo) are sufficiently near to I, we deem that  our 
results are valid. 

I t  is to be pointed out that ,  with the exception of the 5th stratum, 
the curve fits well the data  and, therefore, the parameters can be 
used to forecast the further duration of claims relevant to our 
portfolio. 

However, we intend to test our assumption on the basis of other 
generations and possibly to find an analythical procedure which 
allows us to determine the parameters directly from the expression 
(I:O. 
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TABLE i 

F i t t ing  o[ Pa re to  curve  to the  d i s t r i bu t ions  of the  n u m b e r  of c la ims 
according to the  lag o[ s e t t l emen t .  

x = t ime expressed  in m o n t h s  (1 = 3 o daysl  ; 
l(x) = average  n u m b e r  of c la ims unse t t l ed  a t  t ime .v. 
Genera t ion  I97~ (on 3I . I2 . I973)  
Value of e and  x.. 

Class of t h e  xst eva lua t ion  
( thousands  of I t .  Lire) ~ x,, Z: 

o-- 50 ~.252 0,89 1.68 
5 0 - -  75 1.465 i , i i  6.56 
7 5 - - I o o  1.242 i , i o  2.49 

I0o--x75 I . I I  4 I , Io  4.06 
I75--25o 0.976 1,21 I2.39 
250--300 0.749 1,21 9.69 

TABLE 2 

Genera t ion  I971 - -  Motor  Claims 
3rd Class of f i rs t  eva lua t ion  = 7 5 -  lOO (thous. of It. life) 
Dis t r ibu t ion  of the  n u m b e r  of claims according  to the  de lay  of s e t t l e m e n t  
(time expressed  in m o n t h s  I = 3 ° days) ;  N = to ta l  n u m b e r  of c la ims 

Lag Actual  Claims E x p e c t e d  Claims 

x N • I ( x )  N • l ( x )  

2 43.887 46.838 
3 28,749 2 8 . 3 ~  
4 20.497 z9.8o4 
5 I5.538 ~5 .oIo 
6 12 .2o  7 t~.969 
8 8.388 8.372 

ro 6.3Io 6.345 
~2 5.039 5.059 
I4 4.x6I 4A78 
I6 3.538 3.539 
i8 3.052 3.057 
20 2.616 2.68~ 

t~* XO 

.7, In  l(.ri) Z, In x~ - -  n E In  I(x~) t,* .~'~ 

n Z, ( l ,  xi)'- - -  (Z, In  x,)~ 

i ~ l n x ¢  

-= 1 ,242  

= o.o98 


