Annuities

An annuity is a form of investment involving equal regular contributions to an account, with the interest compounding at the end of each time period. 

The Future Value of An Annuity

The future value of an annuity is the total value of all the contributions and compounded interest, at the end of the annuity period. ( Note: there is no interest paid on the final contribution).

Example 1:  

Aidan wants to go to Europe after the HSC. To help him save for his trip he works part time icing cakes. Every month he deposits $350 in a special holiday investment account. The account pays 9% pa, compounding monthly. How much will he have in the account after 12 months?

	Payment
	Amount
	Number of Months Invested
	Value at the End of Annuity

	1
	$350
	
	

	2
	$350
	
	

	3
	$350
	
	

	4
	$350
	
	

	5
	$350
	
	

	6
	$350
	
	

	7
	$350
	
	

	8
	$350
	
	

	9
	$350
	
	

	10
	$350
	
	

	11
	$350
	
	

	12
	$350
	
	

	
	
	Total
	


The future value may be calculated using the formula:
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Where 
A is the future value of the annuity (ie the total amount saved at the end).



M is the regular contribution or payment at the end of each period.



r is the interest rate per period (as a decimal).



n is the number of time periods.

Example 1, again.
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Where M = $350, 


r = 6%(12 (monthly interest rate)


   = 0.5% 


   = 0.005
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t = 12

Therefore the value of Aidan’s investment at the end of a year is $4317.45

Note: Aidan paid 350 x 12 = $4200 into the account.
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Where 
A is the future value of the annuity (ie the total amount saved at the end).



M is the regular contribution or payment at the end of each period.



r is the interest rate per period (as a decimal).



n is the number of time periods.

Example 1, again.
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Where M = $350, 


r = 

   = 


   = 

t = 
Therefore the value of Aidan’s investment at the end of a year is $4317.45

Note: Aidan paid 350 x 12 = $4200 into the account.

Example 2: Innovative Imogen deposits $100 each month in her account for the next 40 years. How much does she accrue if the bank pays 6% interest, compounded on a half-yearly basis? How much did she invest?
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Where
 M =  



r = 




t = 

Example 3: Forward-thinking Frank knows that he will need to replace his car in 10 years. If he doesn’t want to take out the loan how much would he have to set aside each year in an account accruing 7% interest if he needs $20 000 in ten years time?
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Where
 A =  



r = 




t = 

Example 2: Innovative Imogen deposits $100 each month in her account for the next 40 years. How much does she accrue if the bank pays 6% interest, compounded on a half-yearly basis? How much did she invest?
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Where
 M =  $100 x 6


r = 6% ( 2


t = 40 x 2 (half years)


      = $600



   = 3%


   = 80








   = 0.03
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Therefore she has $192 817.81 at the end of 40 years.

She invested $100 x 12 x 40 = $48 000
Example 3: Forward-thinking Frank knows that he will need to replace his car in 10 years. If he doesn’t want to take out the loan how much would he have to set aside each year in an account accruing 7% interest if he needs $20 000 in ten years time?
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Where
 A =  20,000


r = 7%



t = 10 years







   =  0.07
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Therefore Forward-thinking Frank will need to invest $1447.55 per year for the next 10 years to have enough to buy his car.
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