ANNUITIES/SINKING FUNDS

Annuity Payment– periodic payments of equal amounts made over each period provided the interest rate does not change (also called Sinking Fund Payments)

Annuity – the account to which these payments are made (also called a Sinking Fund)

Annuity Certain – an annuity paid over a guaranteed number of periods (like a mortgage)

Contingent Annuity – an annuity paid over an uncertain number of periods (like life insurance which is paid until the policy holder dies – also like nursing home insurance which is paid until the policy holder is admitted to a nursing home – in both cases, the premiums cease)

Ordinary Annuity – an annuity where the payment is made at the end of the period (as when a certain amount is taken out of your pay at the end of each month)

Annuity Due – an annuity where the payment is made at the beginning of each period (as when you invest $100 at the beginning of each quarter into some fund)

Ex 1:  What is the Future Value of an ordinary annuity of $2,000 for 5 years at 8% compounded annually?  (In other words, you are going to save during this year and give your Financial Advisor $2,000 on Dec 31st of this year – and so on for five years)

What is the period interest rate?

Since this is an ordinary annuity, you will give the FA $2,000 on Dec 31st (end of this year)


Value at the end of year one (on Dec 31st of this year)?


Value at the end of year two (Dec 31, of next year) is $2000(1+.08) + $2000.

 
(The first part of this represents the Value of the $2,000 that you invested at the end of


this year – i.e.   P(1 + R).  The second part of this is the $2,000 you will add.)


Do the calculation and determine the value at the end of next year (the end of year two):


What is the value at the end of year three?


What is the value at the end of year four?


What is the value at the end of year five (the Future Value)?


How much interest did you earn?

Ex 2:  Find the Future Value of a semiannual annuity of $1,000 for five years at 8% annual interest compounded semiannually.  (In this case, you will save for half of a year and give the FA $1,000 on June 30th and then another $1,000 on Dec 31st of each year for five years.  This time we will determine the Future Value using the TABLE on page 484.)

What is the period interest rate?

How many periods are there over the five years?

Read down the chart and over to determine the Future Value of $1.00 – Ordinary Annuity factor.

How much interest was earned?

What if the period interest rate OR the number of periods is NOT on the chart?  There is a FORMULA.
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  Where FV is the Future Value, P is the Annuity Payment each period, R is the Period Interest Rate, and N is the number of Periods.

Use the formula on the previous example.

Ex 3:  Suppose we invest $100 at the end of each month (Ordinary Annuity) at 8% compounded monthly for five years. What is the Future Value?  How much interest was earned?

Ex 4:  Suppose we make payments at the beginning of each quarter (annuity due) of $200 for 2 years earning 6% annual interest compounded quarterly.  What is the Future Value?  How much did we actually invest?  How much interest did we earn?

What is the period interest rate?

How many periods are there?

	
	Annuity Due
	Ordinary Annuity

	Value on Jan 1st


	$200
	$0

	Value at the end of the 1st quarter – March 31st

	
	

	Value at the end of the 2nd quarter – June 30


	
	

	Value at the end of the 3rd quarter – Sept. 30th


	
	

	Value at the end of the 4th quarter – Dec 31st


	
	

	Value at the end of the 5th quarter – March 31st


	
	

	Value at the end of the 6th quarter – June 30th


	
	

	Value at the end of the 7th quarter – Sept 30th


	
	

	Value at the end of the 8th quarter – Dec 31st


	
	


Ex 4:  Suppose we make payments at the beginning of each quarter (annuity due) of $200 for 2 years earning 6% annual interest compounded quarterly.  What is the Future Value?  How much did we actually invest?  How much interest did we earn?

What is the period interest rate?

How many periods are there?

	
	Annuity Due
	Ordinary Annuity

	Value on Jan 1st


	$200
	$0

	Value at the end of the 1st quarter – March 31st

	$200(1 + .015) = $203
	$200

	Value at the end of the 2nd quarter – June 30


	$203(1 + .015) + $200(1 + .015) =



$409.05
	$200(1 +.015) + $200 = $403

	Value at the end of the 3rd quarter – Sept. 30th


	$409.05(1 + .015) + $200(1 + .015) =



$618.19
	$403(1 + .015) + $200 = $609.05

	Value at the end of the 4th quarter – Dec 31st


	$618.19(1 + .015) + $200(1 + .015) =



$830.46
	$609.05(1 + .015) +$200 = 



$818.19

	Value at the end of the 5th quarter – March 31st


	$830.46(1 + .015) + $200(1 + .015) =



$1,045.92
	$818.19(1 + .015) + $200 =



$1,030.46

	Value at the end of the 6th quarter – June 30th


	$1,045.92(1 + .015) + $200(1 + .015) 
= $1,264.61
	$1,030.46(1 + .015) + $200 =



$1,245.92

	Value at the end of the 7th quarter – Sept 30th


	$1,264.61(1 + .015) + $200(1 + .015) = $1,486.58
	$1,245.92(1 + .015) + $200 =



$1,464.61


	Value at the end of the 8th quarter – Dec 31st


	$1,486.58(1 + .015) + $200(1 + .015) = $1,711.88
	$1,464.61(1 + .015) + $200 =



$1,686.58


Ex 5:  How do I do the same problem using the TABLE on page 484.  This seems to be some problems: (1) the table is for Ordinary Annuities and we have an Annuity Due AND (2) What is the period interest rate?  It’s not on the table either!  There is a way.  First, remember Example 4 – there is a relationship between the two columns.  The entry in any “Annuity Due” column could be found by multiplying the entry in the “Ordinary Annuity” column by 
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 where R is the period interest rate.  What about the second problem?  The period interest rate is not on page 452.  Look at the next page in the packet – a table with more columns.   

Suppose we make payments at the beginning of each quarter (annuity due) of $200 for 2 years earning 6% annual interest compounded quarterly.  What is the Future Value?  

What is the period interest rate?
How many periods?

What is the FACTOR from the Table?

What is the Future Value of the Annuity Due?
Ex 6:  What if the TABLE doesn't fit (because of the period interest rate or the number of periods)?  There is a formula.  Remember example 3:  Suppose we invest $100 at the end of each month (Ordinary Annuity) at 6% compounded monthly for five years. What is the Future Value?  


Future Value of an Annuity Due = 
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Where P is the annuity payment, R is the period interest rate, and N is the number of periods.

Part of this formula should look familiar as it is how the data in TABLE 11.1 is generated – we used it before on page two of this handout.

What is the period interest rate?

How many periods?
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