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ABSTRACT 

I t  was p o i n t e d  ou t  in  [ 2 ] ( P . 3 6 3 )  t h a t  ~or c e r t a i n  ~ a m i l i e s  o~ 

c l a i m  amount d i s t r i b u t i o n s ,  the  r u i n  p r o b a b i l i t y  ~ (u) can be 

e>:pressed as n - r  u 
\~ C e i ( I )  
/ i  = I  i 

So ~ar  o n l y  r e l a t i o n s h i p s  among C ' s  and r ' s  have been ~ound 
i i 

such as i n  [ 3 ] ( P . 2 2 )  and [ 4 ] ( P . 4 8 4 - 5 ) .  For d i e x p o n e n t i a l  c l a i m  

amount d i s t r i b u t i o n s ( d e f i n e d  i n  [ 1 3 ,  P.2371,  C ' s  and r ' s  ~ i l l  
i i 

be e x p r e s s e d  here  e x p l i c i t l y  i n  t e rms  o f  p a r a m e t e r s  i n  p(>:).  

L e t  
{ S ( t )  = X + X + ' ' '  + × I t > 0 ~. 

1 2 N ( t i  = 

be a compound Po i sson  p rocess  w i t h  pa ramete r  ~ and l e t  

- a x  - b x  
p ( x )  = pae + qbe , x > O, 

= 

w i t h  p + q = 1~ be t he  p r o b a b i l i t y  d e n s i t y  f u n c t i o n  o f  . the  

i d e n t i c a l l y  and i n d e p e n d e n t l y  d i s t r i b u t e d  random v a r i a b l e s  X ' s .  
i 

For ~ > O, l e t  c = ( I  + { } ) /~p  . For u > O, l e t  
1 = 

U ( t )  = u + c t  - S ( t )  and l e t  ~ (u) = P r (  T(u)  < oo )~ where 

T = min { t : U ( t )  < 0 ~. The ~ o l l o w i n g  ~ormula  w i l l  be d e r i v e d  
t >0 

/ {3o Mr ~ ab(pb + qa - r )  
e [ -  ~ J ( u )  ] d u  = * . . . . . . . . . . . . . . . . .  ( 2 )  

w h e r e  

D ( r )  
2 2 2 

= ( 1 ~ ) ( p b + q a ) r  - [ B a b + ( l + ~ ) ( p b  + q a  ) ] r  + ~ a b ( p b + q a ) .  ( ~ )  
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P r o o {  o+ ( 2 ) .  

S i n c e  p = p / a  + q / h  and s i n c e  M ( r )  = p a / ( r - a )  + q b / ( r - b ) ,  
I X 

t h e  ~ o r m u l a  ( 1 2 . 6 . 9 )  i n  [ 2 ]  can be r e w r i t t e n  as 

/0 
0~3 U r 

e [- ~I~ ~ ' ( u )  ]du = 

l+e <i+~) (p/a + q/b),- 
........................ i 

pa/(a-r) + qb/(b-r) - 1 

1 

i +~  (1+o)  ( p / a  + q / b )  

p l ( a - r )  + q l ( b - r )  

a b ( p b  + qa - r') 
= . . . . . . . . . . . . . . . . . . .  

1+~ D ( r )  

- 1 

w h e r e  

D(r) = (1 + e) (pb + qa> (a - r) (b - r) - ab(pb + qa - r), 

w h i c h  can be r e w r i t t e n  as (31.  

T h e  Zeros Of D ( r ) ,  

w~th  

2 2 
e a b +  (1  + e ) ( p b  + qa ) +__ d ( ~ )  

r = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 
2 ( 1  + ~ } ) ( p b  + q a )  

2 2 2 .a'~ 1 / 2  
d(~) = {[~ab + (i+~)(pb + qa >] - 4~(l+{}>ab(pb+qa) ] , 

can be used i n  (2) t o  d e r i v e  an e x p l l c i t  e x p r e s s i o n  ~or  ~ / ( u ) .  

Two s p e c l a l  c a s e s  w i l l  be c o n s i d e r e d .  
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Case  i .  L e t  ~ = q / ( 1  + p )  and  b = 2 a .  

Then  1 + ~ = 2 / ( 1  + p ) .  Db + qa  = ( I  ÷ o ) a .  and 

2 2 2 2 1 / 2  
pb ÷ qa  = (3p  + 1 ) a  . I t  f o l l o w s  t h a t  d (~> = 4a  o 

1 / 2  
t h e  z e r o s  o f  D ( r )  a r e  r = a ( 1  ~ p 

and  t h a t  

) .  Hence  ( 2 )  becomes 

j~O 
C~ OF 

e [ -  / < u )  ] d u  = ( 

1 / 2  I / 2  
i - p 2 a (  I + p ) 

) 

w h i c h  i m p l i e s  
1 / 2  

1 - p 
(U) = 

= i / 2  
a ( 1  + p ) - r 

i / 2  1 / 2  
1 + p 2 a< 1 - p ) 

+ ( ) 

2 I / 2  
a ( 1  - p ) - r 

1 / 2  
2 - a (  1+p ) u  

. . . . . . . . . .  ) e 

2 

i / 2  I / 2  
1 + p 2 - a ( 1 - p  >u 

+ ( . . . . . . . . . .  ) e 
2 

F o r  e x a m p l e ,  ~ <u) o~ E x e r c i s e  1 2 . 1 7  i n  [ 2 ]  c a n  be o b t a i n e d  as  

• o l  l o w s .  

F o r  ~ = 3~ c = I a n d  

- 3 x  -6;:  
p ( x )  = ( 1 / 3 ) e  + ( 1 6 / 3 ) e  , x > O, 

p = I / 9 ,  a = 3 .  b = 6 = 2a ,  p = 5 / 2 7  and  ~ = 4 / 5  = q / < l  + p ) .  
1 

Hence  

1 - i / 3  2 
( u )  = ( . . . . . . .  ) 

2 

- 3 ( 1  + I / 3 ) u  1 ÷ 1 / 3  2 - ~ < i  - i / 3 ) u  
e + (  . . . . . .  > e 

2 

- 4 u  - 2 u  
= ( I / 9 > e  + ( 4 / 9 ) e  
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Case  2 .  L e t  ~ = (b  - a ) l ( b  + a)  and  p = q = i12.  

2 

T h e n  d ( ~ ) ,  d e n o t e d  by  d ,  c a n  be ~ o u n d  t o  be [ ( b  - a)  

I t  ~ o l l o w s  t h a t  

÷ a 
1 / 2  

] 

~ ° ° e U r [ -  ~/  ~ ' ( u ) ] d u  = 
a ( b  - a)  ( d  + a)  (b - d ) / 2  

2 b d ( O  - d) (b - d ) / 2  - r 

a ( i o  - a ) ( d  - a )  (b  + d ) / 2  

2 b d ( b  + d)  (b + d ) / 2  - r 

S i n c e  P - d = 2 a < b  - a ) ,  t h e  ~ o l l o w i n g  ~ o r m u l a  c a n  be o b t a i n e d .  

(b+d> (d+a)  - u ( b - d ) / 2  (b -d )  ( d - a )  - u  (b+d> 12 
( u )  e + e 

4bd  4 b d  

( u )  o f  E x a m p l e  1 2 . 1 0  i n  [ 2 ]  c a n  be o b t a i n e d  as  ~ o l l o w s .  

F o r  ~ = 2 / 5  a n d  

- 3 x  - 7 x  
p ( x )  = ( 3 / 2 ) e  + ( 7 / 2 ) e  , x ?- O, 

p = q = 1 /2~ a = 3 ,  b = 7 a n d  ~ = (b - a ) l ( ~  ÷ a ) .  S i n c e  

2 2 i/2 

d = [ ( 7  - 3)  + 3 ] = 

( 7 + 5 ) ( 5 + 3 )  - - u { 7 - 5 ) / 2  ( 7 - - 5 ) ( 5 - - 3 )  - - u ( 7 + 5 ) / 2  
L~ ( u )  e + e 

4 ~ 7 x 5  4 x 7 x 5  

- u  --6u 

= ( 2 4 / 3 5 ) e  + ( I / 3 5 ) e  
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