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Solution 6.1   
 
It means that the time until the second death is more than 10 years. So after 10 years, at least one of the two lives 
is surviving. 

 

Solution 6.2   
 
It means that the first death must occur within 10 years. This does not exclude the possibility that the second 
death might also occur within 10 years. 

 

Solution 6.3   
 
With an assumption of constant force, we have 0.025t

t x t yp p e−= = . 
Question 6.1: probability calculation 
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Question 6.2: probability calculation 
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 

Solution 6.4   
 
The additive probability law results in the following: 

( ){ } ( )( )( )
( )( ) ( )( ) ( ){ } ( )( )( )
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Solution 6.5   
 
From the force formulas that are given you can compute the survival functions: 
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∫ ∫
 

 
Similarly, we have 0.03t

t yp e−=  for all 0t > . We have the following life expectancies: 
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 

Solution 6.6   
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 

Solution 6.7   
 
Due to independence of the lifetimes and the fact that 0t xp =  for 30t > , we have: 
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Solution 6.8   
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 

Solution 6.9   
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 

Solution 6.10   
 

 30

Solution 6.9
de Moivre constant force

law shortcut shortcut
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 

Solution 6.11   
 
The symbol 1

50:60:10
1,000 A  is the APV for a continuous joint life 10-year term insurance of 1,000 on a pair of lives 

currently aged 50 and 60. The benefit of 1,000 is payable immediately at the time the status fails (ie at the time of 
the first death), provided it fails within 10 years.  

 

Solution 6.12   
 

 ( ) ( )( )101
50 6050:60:10 0

1,000 1,000 50 60t
t tA e p p t t dtδ µ µ−= + + +∫  
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Solution 6.13   
 
The symbol 1

50:60:10
1,000 A  is the APV of a continuous last survivor, 10-year term insurance of 1,000. The benefit 

is payable at the time of the second death, provided that it occurs within 10 years.  

 

Solution 6.14   
 
The relation is: 
 
 1 11 1

50: 10 60:10 50:60:1050:60:10
1,000 1,000 1,000 1,000A A A A+ = +  

 
There is a simple intuitive explanation of the relation. The APV’s on the left side would purchase benefits of 1,000 
at the deaths of 50 and 60, provided they occur within 10 years. The right side would purchase 1,000 at the first 
death and 1,000 at the second death, provided that they occur within 10 years. Since the benefit patterns are the 
same, the APV’s must be the same. 
 
You could also construct a mathematically precise proof based on the following: 
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Now take an expected value of this final equation to produce the desired relation. 

 

Solution 6.15   
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Solution 6.16   
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 

Solution 6.17   
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The expected loss function is zero, so the variance is the same as the second moment: 
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 

Solution 6.18   
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 

Solution 6.19   
 
With de Moivre’s law we have 90xl x= − , so the appropriate survival functions are: 
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Solution 6.20   
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∫

∫ ∫  


