NPV Formula for an annuity

The first of these formula is for finding NPV of an ordinary annuity where payments or receipts are expected at the end of the period. An example of this type of receipt would be a payment from a pension fund at the end of each month or a payment for a home mortgage at the end of each month or quarter. 
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Here we discount each of the amounts of the annuity with the interest rate, the time period starts at 1 and ends at n the last period at which the annuity receipt or payment is due.

NPV Formula for an annuity due

The second of these formula is for an annuity due where payments or receipts are expected at the start of the period. An example of this would be monthly housing rent payment or lease payment for machinery. 
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Here each payment or receipt is discounted at interest rate i for time period t-1 

NPV Example for an annuity (Lottery Winner of $20M)
We will illustrate finding net present value of an ordinary annuity by showing you detailed calculation for a hypothetical lottery prize winner who has won 20 million dollars. The state authorities has offered the prize winner two options. The first option is to accept an annual payment of one million dollar for each of the next twenty years starting at the end of this current year. The second option is to take a lump sum payment of 12 million dollars on the spot.

NPV calculation for an annuity

So how would the prize winner decide whether to accept a lump sum payment or to accept annual receipts of one million dollars for the next twenty years. We will show you how the prize winner can make his choice. The winner has to first determine his or her opportunity cost which may be the interest rate offered by a local bank for opening a savings account. Thus the interest rate is taken as the winners opportunity cost that he or she is willing to let go when accepting a lump sum payment. Let us assume an interest rate of 12% compounded annually, see the following table of values that shows the schedule for present value of one million dollars over the next twenty years discounted at 12%. If the net present value of this sum is less than 12 million dollars then the winner is better off taking the lump sum payment of 12 million dollars instead of an annual payment of one million dollars over the next twenty years

Net Present Value of an annuity at 12%

	  

	Year
	Annual Payment
	PVIF @ 12%
	Present Value

	1
	$1,000,000
	0.893
	   $893,000

	2
	$1,000,000
	0.797
	   $797,000

	3
	$1,000,000
	0.712
	   $712,000

	4
	$1,000,000
	0.636
	   $636,000

	5
	$1,000,000
	0.567
	   $567,000

	6
	$1,000,000
	0.507
	   $507,000

	7
	$1,000,000
	0.452
	   $452,000

	8
	$1,000,000
	0.404
	   $404,000

	9
	$1,000,000
	0.361
	   $361,000

	10
	$1,000,000
	0.322
	   $322,000

	11
	$1,000,000
	0.287
	   $287,000

	12
	$1,000,000
	0.257
	   $257,000

	13
	$1,000,000
	0.229
	   $229,000

	14
	$1,000,000
	0.205
	   $205,000

	15
	$1,000,000
	0.183
	   $183,000

	16
	$1,000,000
	0.163
	   $163,000

	17
	$1,000,000
	0.146
	   $146,000

	18
	$1,000,000
	0.130
	   $130,000

	19
	$1,000,000
	0.116
	   $116,000

	20
	$1,000,000
	0.104
	   $104,000

	 
	 
	NPV
	$7,471,000


Lottery Winner's Choice

As the calculation show that one million dollars paid each year over the next twenty years when discounted at 12% are worth only seven and half million dollars today. Thus the prize winner is better off selecting a lump sum payment of twelve million dollars instead.

