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T H E  E S S C H E R  P R E M I U M  P R I N C I P L E :  A C R I T I C I S M  

COMMENT 

HANS U. GERBER 

ZEHNWIRTH (19 8 I) contains some flaws. If 

E[Xe h~] 
(1) H ( X ) -  E[e~Z] (h>o)  

is the  Esscher premium for a risk X,  the  loading is H(X)  - -  E ( X )  and not  
h as Zehnwir th  states. The first and th i rd  formulas on page 78 are wrong, 
since o(h) is a quan t i t y  such tha t  

(2) o(h)/h - o for h ~ o .  

A correct  s t a t emen t  would have  been tha t  

(3) H(X)  = E ( X )  + hi2 Var (X) + o(h) 

or s imply tha t  H(X)  is a cont inuous funct ion of the  paramete r  h. However ,  
this con t inmty  is not umform in all risks, which is i l lustrated by  (3). No ma t t e r  
how small h is, there  is always an X such tha t  the difference between H(X)  
and E(X)  is substantial .  In view of this what  is the meaning of a s t a t emen t  
like " . the  Esscher premium is a small pe r tu rba t ion  of the hnear ized credi- 
bil i ty p remium"  

Apar t  from some desirable propert ies  (for example,  addi t ivl ty)  the Esscher  
principle does indeed have some undesirable features. An example,  communi-  
cated by  DE VYLDF.R, aS the followang: Let  o < z < l, and let X be a risk 
such tha t  

(4) P ( X  = o) = P ( X  = z) = P ( X  = 1) = 1/3 

We consider the p remium 

Z #hz + #h 
(5) H ( X )  = 

1 + e hz  + e h 

a funct ion of the pa ramete r  z, symbohcal ly  f(z) = H(X) .  Obviously,  It is 



1 4 o  H A N S  U. G E R B E R  

highly desirable that f(z) is an increasing function. However, this is not always 
the case: We fred that 

2 - -  ( h - 1 ) e  h 

(6) f '  (o) - (2 + e~) 2 ' 

which is negative if h is sufficiently large! 
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