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The problem of est imating the final amount  af ter  se t t lement  of 
Motor and General Thi rd  P a r t y  claims incurred during an under-  
writ ing year  is of considerable inll)ortance for direct writing com- 
panies, as well as for reinsurers. While methods  of considerable 
precision have been proposed for direct writing companies '  business 
(ref. 1,2), a less exact  bu t  simpler method,  which is applicable, 
i.a., to non-proport ional  reinsurance, could also be of interest.  

The  me thod  uses the so-called "chain  relat ives"  (ref. 3) computed  
f rom the figures for incurred losses similar to those quoted  on 
p. 157, ref. I. The  year  hi which losses Si,j have occurred is desig- 
na ted  by  the subscript  i, whilst the years in which the corresponding 
amoun t  of losses paid plus outs tanding has been ascertained 
(or estimated) are designated by  the subscript j. 

"Chain relat ives"  are defined as a rat io 

S~,j= ; i =  1 , 2 , 3 , . . . n ;  

a~,j - -  S i ,~  j = I ,  2,  3 . . . .  n - - i ;  

If the available statistics embrace n years, a~,l can be computed  
for every  j = I, 2, 3 . . . .  n - - I  bu t  only for i < ~- - j .  To obtain 
est imates of a,,j for every  i > n - - j  up to i = n we shall use E(a,,j) 
for fixed j. 

The underlying hypothesis  concerning a,,j is tha t  every  a,,j 
consists of a systemat ic  par t  and of a random part .  The random 
parts  can ahvays be assumed to have the mean = o. For  f ixed j 
the systemat ic  par ts  a r t  a function of the index for the value of 
money  and of several parameters  defining the process of claims 
set t lement .  The index for the value of mon%r obviously being 
constant  for each fixed j,  it is assumed tha t  the other  parameters  
are also constant  for f ixed j. This, of course, presupposes tha t  the 
average propor t ion (over the years of occurrence) of se t t lement  of 
the incurred losses is independent  of their initial volmne and of the  
year  of occurrence. 
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Detai led analysis (the me thod  given on p. 178, ref. 4, has been 
found useful) and numerical  applications confirm this hypothesis .  

E(a,,j) for every  fixed j can be es t imated 1) 3, taking ar i thmet ic  
means of the computed  a,,j over all i < n - - j .  I t  will be observed 
tha t  the al,j tend to I with increasing j ,  thus  offsetthag somewhat  
the diminishing precision of the est imates due to the decreasing 
i < n - - j .  

The estimates thus  obtained, i.e. the  average values of a,,j, are 
mult iplied together  for each fixed i, The resulting coefficients a, 
are mult ipl ied by  the corresponding Si,j + n + , ~  to produce the 
est imates of the final loss amounts  af ter  set t lement ,  S,,n. 

The est imation me thod  outl ined above can be i l lustrated by  
the following example  for ~z = 5. This period is used as i l lustrat ion 
only, as it is too short  for reliable est imation.  The  loss figures 
shown in Table  I, representing,  incidentally,  excess losses over 
and above a low underlying retent ion,  are given in thousands  
of money  units. 

Table I 

Years of  occurrence ST~bseq~tentye~rs 

t 957  1958 1959 196o 1961 
1957 ~ =  1 432 615 772 397 4 °2  
1958 2 - -  926 l O t l  858 12o 7 

1959 3 - -  - -  321 48o 293 
196o 4 - -  - -  - -  628 lO9O 

1961 5 . . . .  257 

To begin with, these figures are rearranged in Table  2, where, for 
instance, $1,1 = 432 and $3,2 = 480. 

Table 2 
Years o f o c c u r r e n c e = i  S~bsequenl3,eaYs = j  

i 2 3 4 

1957 l 432 615 77 a 397 
1958 2 926 l O l l  858 12o 7 

1959 3 321 480 293 
196o 4 628 i o 9 o  
I961 5 257 

5 

4o2 

615 
thus a1,1 - -  - -  1.42 (rounded off) and, for instance, 

432 

Tile "chain  relat ives"  can now be computed  as shown in Table  3; 
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293 
- -  o.61. The estimates for i > n--j ,  i.e. the averages for 

a a , 2  - -  480 
every j, are given at the foot of the table. They are also set out (in 
brackets) for j × n - - i ;  the estimates of a,,5 are here assumed to 
be = i. Their products appear in column ai ; these latter, multiplied 
by S, ,n- l+l  from Table 2, produce the required estimates SLn.. 

Table 3 

i j = I 2 3 4 5 a~ S , . n  

I 1.42 1.26 o.51 I .oi (1.oo) (I.oo) 402 
2 1.o9 0.85 "1.41 (I.OI) (I.OO) (I.OI) 1219 
3 1.5o o.6I (0.96) (t oi) ( I . O O )  ( 0 . 9 7 )  284 
4 1.74 (o.9I) (0.96) ( i .oi)  ( I .OO)  (0.88) 959 
5 (I .44) (°-91) (0.96) (I.OI) ( I . O O )  (1.27) 326 

Averages : 1.44 o.91 0.96 i . o i  

Extreme values (for instance, catastrophic losses), possibly present 
in the statistics, should not be included without some adjustment. 
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