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ABST~'ACT 

D e f e r r e d  term,  pure endowment and endowment l l ~ e  c o n t l n g e n c y  

~ u n c t i o n s  and t h e i r  d e r i v a t i v e s  a re  d iscussed in  genera l  and some 

f a m i l i a r  ~ormulas a re  d e r i v e d  in  p a r t i c u l r .  

We s h a l l  c o n s o l x d a t e  t he  ideas  p resen ted  xn [ I ]  and [ 2 ]  i n  a 

more genera l  f a s h i o n .  Formulas in  the  con t inuous  case w i l l  be 

d e r i v e d  f o r m a l l y  and some e r r o r s  in  those  papers can be e a s z l y  

i d e n t 1 ~ i e d .  

For OLlr purQose} 

endowment l i ~ e  c o n t i n g e n c y  f u n c t i o n s  be denoted by 

I 

/ 

°~'x p 

and 

r e s p e c t i v e l y .  Thus 

and 

l e t  t he  d e f e r r e d  tet-m, pure endowment and 

l ~ ~ x  ~I 
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w~ere ~ :  ~ ~ 

end ( 0 ~ 1  (~,~ i s  a p a i r  o÷ c o r r e s p o n d i n g  l , ~ e  contingency an(~ 

,° .. 
interest ~unction notations in the context ol m (I) such as ~I~2-- -. 

For the continuous case, we de÷ine 

- 

I '~ I -~  ~ 

Since 

anO SlnEe 

kEx 

~ x  P 

by taking y = x ÷ ~ in (I) we can obtain 

We can r e a d i l ' ¢  obtain 

CmrnDlnzng (2) anc~ (_~>, we have 

- ~)~ 

Let us look at sQme examples. 
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Pr-om (2) . we nave 

"~1 A- 

. , ~  ~ . ,  (V "~- 
.l.. 

. . . .  ~ H  4 -  . 

, ( , _ v ~ ) ~ ,  z u. , v ~ f , ~ , ~ * * , , , ~ .  (~) 

Vrom (3) and (4), we ~an also have 

a n d  

- - V "',~ f~  rq ×-,-k 

+ (,-val~Ex 7-~, . 

By ta~Ing m = i and ~ = O. these 6ormulas become 

- ~ 4  E 

a n d  

Let us now look at the continuous case. 

Since the last term of (5) can be wrltten as 

by letting ~ ---~ we have ;7 

: ~ 1 ~ l  A " (M,:*~)  - * E ' ~ + ~  + '~"~ & ' H ' ~ ' ~ * ' ~  
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ble C~[~ 

and 

G~]Om tak 1 r~g 

~ ,nd  

EXAMPLE 2. 

also obtain 

l = tl in the last three +~ormulas, we Gbtair, 

From 

a~o 

(2) , we have 

and (4) ~e can also o~Dtaln 
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and 

By taking m = 1 and k = O, these ÷ormulas become 

L e t  u s  now l o o k  a t  t h e  c o n t i n u o u s  c a s e ,  

S i n c e  t h e  l a s t  t e r m  o~ ( ~  caf~ be w r i t t e n  as  

by ~ettl~g ~I~-~ we obtaln 

,~ ~l~l ~_  
We can  a l s o  o b t a i n  

Upon taking k = i) in these Eormulas we have 

a n d  
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P-ormulas -For increasing ~unctlons c a n  be derived i n  a Slmllar 

÷ashion. The derivation is rather complicated a n d  t her-e~ore 

omitted. 

and 

However, by making use o~ the t-elatlonship 

(]i,)=,~q = i = , , =  - III~).,= 

we can obtain the ~ollowlng ~ormuias Got the continuous case: 

h-4 

an l  ~ X  

REFERENCES. 

[ i ]  Tsao, 

[2] Tsao, 

H., 

H., 

"A New Derivation of Life Annuity and LiGe 
Insurance Functions", ARCH, 1985.1, P, bl. 

"On Derivatives o~ Li~e Contingency Functions", 

ARCH, 1987.1, P. Ii. 

170 


