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This note is motivated by Section 7.4 of  Actuarial Mathematics.  Consider two 

different fully-discrete policies issued to (x), each for a unit of life insurance during the first h 

years. Here, h is less than or equal to the shorter of the two premium-payment periods. For 

each positive integer rn, m <  h, the retrospective formulas for the reserves are 

mY(l) = P(I) '~:~1 - ,,k~ 

and 

mY(2) = P(2) &'x:,x, - m k . ,  

where the subscripts (1) and (2) are used to denote the two policies. The difference of the two 

reserves is 

mV(l) - mY(2) = [P(I) -P(2)]  sx:m~. (1) 

In particular, with m = h, 

hV(1) - hV(2) = [P(I)-P(2)]  g~:~t" (2) 

Dividing equation (1) by equation (2), we have 

- -  - -  ~ -  = x :  hT S x : ~ l  = mVx: ~ " 
hV,,)--hV(:) [ P,,, - P(=)IL:~, ~:~, //.:~, 

Therefore we have the reserve difference formula 
I 

mY(l) - mY(2) = mVx:~i [ hV(l) - hg(2)], m < h, (3) 

which can perhaps be inserted after (7.4.10) on page 218 of  Actuarial Mathematics.  

More generally, we consider two different policies issued to (x), with the same benefit 

structure (not necessarily a unit of insurance) during the first h years where h is less than or 

equal to the shorter of the two premium-payment periods. The premium payment methods of 
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the two policies are level and of the same frequency. Then formula (3) can obviously be 

extended to this setting. 

T h r e e  A p p l i c a t i o n s  o f  the  R e s e r v e  D i f f e r e n c e  F o r m u l a  

Exercise 7.17.b of  Actuarial Mathematics : 

,V (Ax:~ , )  ,V( - J  - Ax:~,) = ,V-- ~, [,.V(Ax:~--~,) - ,.V'(A-2:m,)] 

,V ~, mV(Ax~T;,), 0 < t < m. 

Exercise 7.21 of  Actuarial Mathematics : 

- = V mV'~,) 

= kVg_ I , ,V,:~l, 

Exercise 7.28.b of  Actuarial Mathematics : 

0 ~ k ~ m .  

,.,~ , [ o v ~ ( ~ -  ,) 7,v~"~(~)] ~v~'~(X~,) -  7,v~"~(~) = , .  ~:~ 

= ,VI"}~:~I (1 - ~ . , ) ,  0 < k < n .  
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