
EXAM FM QUESTIONS OF THE WEEK
S. Broverman, 2005

Question 2 - Week of August 1

You have seen the basic annuity relationships
     and    + † Ð"  3Ñ œ = = † @ œ +8l3 8l3 8l3 8l3

8 8
3

Rank the following in numerical order, from smallest to largest
+ † Ð"Þ"!Ñ ß + † Ð"Þ!&Ñ ß = ß =#!lÞ!& #!lÞ"! #!lÞ!& #!lÞ"!

#! #!  .
Show by general reasoning that the ordering must always be as you found it if  .05 and .10 are
replaced by positive interest rates  and  with  .3 4 3  4
Rank the following numerical order, from smallest to largest
= † @ ß = † @ ß + ß +#!lÞ!& Þ"! #!lÞ"! Þ!& #!lÞ!& #!lÞ"!

#! #!  .
Show by general reasoning that the ordering must always be as you found it if  .05 and .10 are
replaced by positive interest rates  and  with  .3 4 3  4

The solution can be found below.



Question 2 Solution

+ † Ð"Þ"!Ñ œ )$Þ)% ß + † Ð"Þ!&Ñ œ ##Þ&* ß = œ $$Þ!( ß = œ &(Þ#(#!lÞ!& #!lÞ"! #!lÞ!& #!lÞ"!
#! #!  .

We know that     it follows that if    then+ † Ð"  4Ñ œ = 3  48l4 8l4
8

+ † Ð"  3Ñ  + † Ð"  4Ñ œ = + † Ð"Þ!&Ñ  =8l4 8l4 8l4
8 8 #!

#!lÞ"! #!lÞ"! . This shows that   .

We know that if    then    for   . It follows that   ,3  4 Ð"  3Ñ  Ð"  4Ñ 5 œ "ß #ß ÞÞÞ =  =5 5
8l3 8l4

showing that  =  = Þ#!lÞ!& #!lÞ"!

We know that if    then   , so that   .  It follows that3  4 @  @ +  +5 5
4 3 8l4 8l3

= œ + † Ð"  4Ñ  + † Ð"  4Ñ =  + † Ð"Þ"!Ñ8l4 8l4 8l3
8 8 #!

#!lÞ"! #!lÞ!& , so that    .

= † @ œ %Þ*# ß = † @ œ #"Þ' ß + œ "#Þ& ß + œ )Þ&#!lÞ!& Þ"! #!lÞ"! Þ!& #!lÞ!& #!lÞ"!
#! #!  .

Similar arguments to those given above apply to these values.


