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In experience rating, insurers set rates, Ibr a particular policy or risk, based on a blend of  the 
claim experience of  that risk during a prior period and a mean rate. The exienl that the r isk ' s  
own experience is used is called the credibility. Very often, the exact amount of  recurred claims 
during the prior period, which is called the experience period, is not yet knc, wn whet'J the ralc 
needs to be set. This is due to the thct fllai many claims, particularly, for non life coveragcs,  can 
lake many months t',r years to be thlly settled. In addition, some of the claims will  not be 

reported until v,'vll after the date of  incurral. Insurers ",','ill generally set claim reserves tbr these 
eStilnaled liabilities. Thc claim reser,.e for unknown claims is called Incurred But Not Reported 
(II{NP,) Mosl credibil i t3 rn,.:,dels published assume thai clainis incurred during thc prior i',eric, d 
are kn,,',,,vn. This paper deals with how the credibil i ty levels change based on II'ds lack v,l" 
kno;',lcdgc. (h-oup insuraace niodels are uscd, bill solne of  tile techniques could appl ' ,  to an_',, 
insurance r i sk  

(I. Ii, t r ndue t i on  
1 el 3 /and  )" bc claim t-andonl variables. Throughout this paper the approxilnatinn ) ~ -)," + 

C ( X , Y )  E( . [ ' )  ~.t is the expectat ion respect h'~ tile c,.mstants : and c. "[+lie solution is : - / ' ( X }  

co'~ariancc o1" \ and }'. "l lie constanl z is called the credibil ity. 

1. Unbiased  E s l i m a l e d  C l a i m  A m o u n l s  flJr a Single  Risk 
( ' latin /'~ll]OUnts in year 1: X 

( ' l ah l l s  esthnalcd I'~+t y/car I': +,(* 

Assume that ('(.7~',,A'21,¥1)= 0 and /=" 3~" 1,¥,, ) =  X, 

:Xpprc, xinlatc: .'t', ~ .7- .{'1 + '~' 

( ' (  .{ ',, ,V: ) ( ' [E(  .{', [XI  ), E( X~ IX l  )] + £[( ' (  .{ ',, ,~'21A', )] l 'hcn _ 
I ' (  .{', ) v {  +~', ) 

_ (" Jr" I , E (  X ,  I-~'1 )] _ C (  X , .  A ' :  _ . I ' (  ,Vl ) I ' (  A" r ) 

I ' l / , ' ,  ~ V( . { ' , )  ~'{ J ' , )  l ' [E (  .~', I),', )1 + E l i ' (  .(', I.V, )j 
I'(X~) 

: : : E l l  "( .{', I,V, )] I (  .v,  ) + F . [ ; ' ( , ( ' ,  I .V,  )] I + 
1 "l A'~ ) 

("( X,  X,) 
Where: z - - ' resulting from X 2 ~ zX~ + c.  

,~ ' (XI)  
Thus tile credibil i ty ol ' lhe estimated claims wil l  be lm~er than i f  the actual claims had been used. 
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2. I - : s i i n ia l ion  B a s e d  (Ini O b s e r v e d  C l a i m s  

()i'c't'ltll'SC. [)l[Cli ~'( . ( ' l l  .IL'! ) a .V / . 

Ill ih ix  IllOtlc] (g roup  h~.'allh or casual ty )  Icl ( ' . ¥  be observed,  wt lerc  ( ) <  ( ' g l  and (.  is 

i ndcpcndcn /  o1 li~c .V, s. ( '  is thc Psi]doll] rat io o f  ob~L'rvcd Io tolal  clai l l lS Ihal  is Lls~ttlll/t2d 

mdcpcndcn [  o f l h c  aclual  tl l l ]Otil l l  ( i l 'C);. l i l l lS. 

l ,c l  .~'~ - r( ' . \ '~ ibr  C'OBSIaII'L I" > ] . I l e rc  s i~ {111 cs l i l l la l ion or rescrv in  7 Iac lor  set by  lhc insurer. 

{,,; [ 'he illSLlrCI %%i[[ tisU;.lll\ CSIilII;.tIC I" /~. 7 . N o I c  (h41 [[ iS I101 gel'tOt:Ill ~,' l ruc  dial  1" = - - -  . 
" l : ' ( ( " )  

I n  I~:l,,.'t r :  ,<:1 (.  / > 
, , / ? ( ( )  

p 

('t .V, .V ) 

--" rt-t c~ I + r o , ' ( p  I +o r : ) ,  _- '=. Where  ~: ,  = I ' ( . \ ' ~ ) ,  ~.i< = E ( . k ' , ) . ,  ~i, = E ( ( ' ) ,  and 

l-t 

o r '  1 ' ( ( ' )  

3. G r o u p  M o d e l  - F i x e d  Bene f i t  (e.g.  I , i fe  I n s u r a n c e )  -- C l a i m s  Kno~sn  

( . 'hmns m year  t: A ,  : ~ ) [ , , , h ,  ",,vhcrc )" is :ill unknov,,n r isk paramc ic r  random '..ariablc 
, i 

indcpendcl l t  o f  Ihc l ' s  I arc indica lor  r a n d o m  ( l,. ~ ,(),l, } , ,ar iablcs tllat a c l a im has oCctlri'cd 

tbr risk z m ) C;tl- [ tllld {ll'C lilLtttl i t l l~'  indcpcndcnl .  

,,i 

I ) c f i n c :  P ' I  : 1[ P, ' - ' -  E l " . ,  D -  ' ~ .% ' ~ ' ~ )~:  
t '  t' (' 

and .V : I , ~ . V .  
4 

I1 

f o r  [hc appl't)Mitlalit)n .V,,. i ~ 2.~: -#- c 

z - -  , ~']lcrc ~ I I , ~ ~ • bl-i = //~( ) ' l  . CY- = l+( }'}, and 
nCI + / ,  c~ c~ ; 

/ - ,  

)1 N o I c  lhal  lhe ahc rna l i~c  fo rnm]a t ion :  i i ] , ,  = ] I  = )~u, $iolds Ihc sa in t  rcsuh cxcop [  thal 

k : ~ .  l l 'x~c take t.t< = 1 Ihcl l  t i le i'c~rlnulas arc ident ical .  

4. G.r~lup l , i fe  I n s u r a n c e  w i t h  I B N R  ( i n c u r r e d  hu t  no t  r e p n r t e d )  
Salne as section 3+ except t'tllI.V I' C [ O~ [tl.C L'14illlS h~l\C [~CCII reported in )car n 

S[) .~'ii = ~ /]i [ ))']ltl + ( l -- t')fJj ] (~[" t)[~Se[I~tC(i C~liIT~S pltIS Z~ I l lNR rcscr ' ,c  equal to man u a l  
1 

claims. 
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(n 1 + r )c : [  
Then z - Note that this will  also be less than the credihi l i ly  in section 3. 

(n  I + r k : l + k  

5. G r o u p  Non l , i fe  Insurance  - C l a i m s  K n o w n  
Each claim has a random se,,erity. A common example of  this might is group disabi l i ty  income. 

Definit ions sa in t  as in section 3, except: X, = " ~  ):I.,.B, Then ,,ve still ha,,e _ _ m:l' but 
, , ' m : / +  A" 

~ ~ P i  I ' (B,  ) 

now / ~2 +,s~ +'~i~ where c~i~ - ~ i e 

6. G r o u p  Nnn I,ife I n s u r a n c e  - Par t i a l  In f (wmat ion  on Sexer i tv  - Right  C e n s o r i n g  
This model would be applicable to group long term disabil i ty income  
The r e sea rch  fl)r this  sect ion has not  been comple ted .  
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