
EXAM M QUESTIONS OF THE WEEK
S. Broverman, 2006

Week of August 14/06

The following information is given about a fully discrete whole life insurance of $100,000 issued
to  with level benefit premiums for lifeÐ&!Ñ :
 •  mortality follows DeMoivre's Law
 •  "!Z œ &'(*Þ'!

 •  ""Z œ '$'"Þ%&

 •  "#Z œ (!'(Þ*)

 •  3 œ Þ!)#

Find the DeMoivre upper age limit .=

The solution can be found below.



Week of August 14/06 - Solution

We use the recursive reserve relationship    .Ð Z  TÑÐ"  3Ñ  Ð,  Z Ñ † ; œ Z5 5" 5" B5 5"

For    we get5 œ "!

Ð&'(*Þ'!  TÑÐ"Þ!)#Ñ  Ð"!!ß !!!  '$'"Þ%&ÑÐ Ñ œ '$'"Þ%&"
'!=  .

For    we get5 œ ""

Ð'$'"Þ%&  TÑÐ"Þ!)#Ñ  Ð"!!ß !!!  (!'(Þ*)ÑÐ Ñ œ (!'(Þ*)"
'"=  .

Subtracting the first equation from the second equation results in
Ð'$'"Þ%&  &'(*Þ'!ÑÐ"Þ!)#Ñ  Ð"!!ß !!!  (!'(Þ*)ÑÐ Ñ  Ð"!!ß !!!  '$'"Þ%&ÑÐ Ñ" "

'" '!= =

œ (!'(Þ*)  '$'"Þ%& .

This reduces to the equation     , or equivalently*#ß*$#Þ!# *$ß'$)Þ&&
'" '!= = œ $"Þ#$"(

$"Þ#$"(Ð  '!ÑÐ  '"Ñ œ *#ß *$#Þ!#Ð  '!Ñ  *$ß '$)Þ&&Ð  '"Ñ= = = =  .

This is a quadratic equation in . The two roots are   and  .= = œ "!&  'Þ'

We ignore the negative root.


