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DISCUSSION BY HANS U. GERBER* 

The credibility formulae discussed in this paper may be satisfactory 
from an experience rating point of view, where the premium of a particular 
risk is only influenced by the total amount of its claims experienced in the 
past. Thus a risk with 10 claims of $1,000 each is rated the same as a risk 
with just one claim of size $10,000. 

However, from a statistical point of view, these credibility formulae 
seem to be oversimplified because they fail to distinguish between the credi- 
bility of the claim severity and the credibility of the claim frequency experi- 
enced. This simplification may be the reason why Hewitt observes a 
"reduction in credibility." In the sequel we shall present a credibility 
formula which is able to distinguish between the credibility of the severity 
and the one of the frequency. 

To establish the terminology, we assume that the claims of each indi- 
vidual risk (described by its two parameters A, 0) form a compound Poisson 
process with Poisson parameter  X (expected number of claims per unit 
time) and distribution F¢°)(x) of the single claim amounts. With ~0 )  and 
~r2(0) we denote the expected value and the variance, respectively for the 
claim amount of a given risk. 

The distributions of X and 8 are supposedly known. However, we need 
only the values of: 

,n = E[~O)] , Var[t~(O)] , E[~m(O)] 

k =  E[X] , Var[X] 

* Mr. Gerber was a guest reviewer of this paper. He is serving currently as Visiting 
Professor of Statistics in the Department of Mathematics at the University of 
Michigan, Ann Arbor. 



2 6  CREDIBILITY 

From now on we consider a particular risk (for which we don't know 
the parameter values). If this risk showed n claims up to time t, let: 

_ S I + S t + . . . S ~  
r a -  
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be the average claim size observed and: 

~ n 
t 

the average claim frequency observed. 

A credibility formula is an expression which estimates the (Bayesian) 
conditional expectation: 

elx~4o) l-k s ,  , s t  . . . . .  s . ]  

Let us consider credibility formulas of the form: 

akm + b-kin + cki~ +dT¢~ 

(rather than of the form akm + b7¢~, as Hewitt does). According to Biihl- 
mann's concept, we determine a,b,c, and d in order to minimize the expected 
squared deviation of the credibility premium from Elan(O) ] k; $I, St . . . . .  S,,]. 
Assuming that X and 0 are independently distributed, one finds: 

t Var[X] . Var[tffO)] 
a = k E[vt(O)] 

V---~r[X] ] , Var[e(O)] 

b = - k ~ n + E[~2(O)] 
t + va;-[x] ~ Var[~(o)] 

(_ Va4),l . ,, 
c k n + E['~t(O)] 

+ Var[X] Var[tdO)] ( ) ( n )  
d = t + tTaT[x ] n + Var[~(O)] 



CREDIBILITY 

Thus the credibility premium may be written as the product: 

{(1 - z~)k + z~-k} {(1 - z , )m + z ,m}  
with: 
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z , ( t )  = 

k 
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V a r [ A ]  

n 
z g n )  - 

n + E [ g ' ( O ) ]  

Var[t~(O)] " 

We notice that the two credibilities are properly distinguished now. 

For  Hewitt's numerical example we find: 

t 
z l ( t )  - - -  

t + 3 0 . 1  

z2(n)  = n _ n 

e ~' - 1 n + 5 4 . 9  
rt -F e sj 

e s" - -  1 

Finally, we remark that the assumption of independence between ,X. and 
0 is not necessary for the construction of the above described credibility pre- 
mium. However, in the general case, it will not be possible to write the 
credibility premium: 

a k i n  + b lcm + c k ~  + d7¢-~ 

in product form (as it was possible in the case of independence). 

DISCUSSION BY. HANS B(JHLMANN* 

This is an inspiring paper very clearly written and well presented. I hope 
that the point made by Mr. Hewitt comes home, namely that credibility is 
theoretically justifiable and eminently practical. The main contribution of 
this paper is the explicit application of general credibility techniques to the 

':' Dr. Biihlmann was a guest reviewer of this paper. He is currently Professor of 
Mathematics, E.dg. Technische Hochschule, Zurich. 


