
Joint life and last survivor functions Chapter 8 

 

Joint life annuity payable annually in advance 

The present value of a joint life annuity of 1 pa payable annually in advance to (x) and (y) is 

1xyKa 
 . 

The EPV of a joint life annuity of 1 pa payable annually in advance to (x) and (y) is given by: 
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The final expression for xya  holds because k xy k x k yp p p , as we saw in Section 8.2. 

Example 8.9  

A joint life annuity of 1 pa is payable annually in advance to life aged 90 and a life aged 91.  The 
effective annual rate of interest is 5%.  Mortality for each life is assumed to follow the life table 
given below: 

Age, x  xl  xd  

90 100 25 

91 75 35 

92 40 40 

93 0 0 

 
Calculate the expected present value of this annuity. 

Solution 

Using the final formula in the box above, the expected present value is: 

 91 92
90:91 90 91

90 91
1 1

l l
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There are only 2 non-zero terms in the summation since 91 0k p   for 2k  .  So: 

 1
90:91

75 40
1 1.05 1.380952

100 75
a        

If the two lives considered are a male and a female, where the male’s mortality is assumed to 
follow the PMA92C20 mortality table and the female’s mortality is assumed to follow the 
PFA92C20 mortality table, and the annual effective interest rate is 4%, then we are able to look 
up the value of xya  in the Tables. 

An extract of the table of xya  values follows shortly.  We have not shown the full table here – 

there are some columns missing on the right-hand side. 

This table is set up based on the convention that the first age given in the subscript of the 
annuity function, x, is the male’s age, and the second age given in the subscript, y, is the 
female’s age.  We will use this convention whenever we consider policies involving two lives. 
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Chapter 8 Joint life and last survivor functions 

 

It is important to be able to read values from this table accurately.  The rows of the table relate 
to the male’s age, x.  The columns of the table relate to the age difference, d, where this is 
calculated as the female age, y, minus the male age, x.  This definition is given at the top of the 
table, as indicated by one of the arrows. 

 

Example 8.10  

Assuming that the male’s mortality follows PMA92C20, the female’s mortality follows 
PFA92C20, and that the annual effective interest rate is 4%, evaluate the following: 

(i) 55:51a  

(ii) 70:73a  

Solution 

(i) Here, the male age 55x  , and the age difference 51 55 4d     , so the value of the 
joint life annuity (indicated by one of the arrows) is: 

  55:51 16.506a   

(ii) In this case, the male age 70x  , and the age difference 73 70 3d    , so the value 
of the joint life annuity (indicated by one of the arrows) is: 

  70:73 9.209a    
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