
ACTUARIAL RESEARCH CLEARING HOUSE 
1 9 8 4  VOL.  2 

The M-Linea r  H y p o t h e s i s  and V a r y i n g  I n s u r a n c e  

by J o h n  A. Mereu 

Becau se  mortality t a b l e s  a r e  g e n e r a l l y  t a b u l a t e d  a t  y e a r l y  i n t e r v a l s  
a c t u a r i e s  f r e q u e n t l y  must  make a s s u m p t i o n s  a b o u t  i n t e r m e d i a t e  v a l u e s  
i n  d e v e l o p i n g  f o r m u l a s  f o r  i n s u r a n c e  and a n n u i t y  f u n c t i o n s .  

Fo r  example  by a s s u m i n g  a u n i f o r m  d i s t r i b u t i o n  o f  d e a t h s  d u r i n g  e a c h  
age  i n t e r v a l  one can d e v e l o p  t h e  f o r m u l a  Ax = ~ _  Ax. 

L i k e w i s e  i f  one a s s u m e s  t h a t  Dx+ t i s  l i n e a r  i n  e a c h  age  i n t e r v a l  one  
can  d e v e l o p  t h e  f o r m u l a  ax " i x ~ "  

~ t  

I p r o p o s e  in  t h i s  p a p e r  to  examine  t h e  e f f e c t  on i n s u r a n c e  and a n n u i t y  
f o r u u l a s  of  a s s u m i n g  Mx+ t t o  be l i u e a r  w i t h i n  e a c h  i n t e r v a l .  
C o n s i d e r  a v a r y i n g  i n s u r a n c e  b e n e f i t  (VA)x i s s u e d  a t  age  x wh ich  
p a y s  a v a r y i n g  b e n e f i t  by i f  d e a t h  o c c u r s  a t  age  y .  

The e x p e c t e d  v a l u e  of  t h e  b e n e f i t  I s  g i v e n  by 
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We can  t h e r e f o r e  f o c u s  on a one y e a r  h o r i z o n  and d e a l  w i t h  
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