The Annuity Formula

The annuity formula is used when an investor wants to invest an amount of money on a regular basis (often monthly), also called the principal amount, into an account at a fixed interest rate for a certain amount of time. For the purposes of this write-up we will assume that annuities are invested monthly. Like with all things, we will remember and understand this formula better if we derived it in a logical way so that the formula makes sense to us. 

· Firstly, if we are going to invest monthly, we will have to divide the quoted annual interest rate by 12. If we are going to invest quarterly, we have to divide the quoted annual interest rate by 4 etc. We will now call this monthly interest rate j. 

· To derive this formula logically, we have to look at it “back to front”. If we look at what happens to the very last investment, we see that it accumulates interest for only one month and at the end of this month, it is worth 
[image: image1.wmf]. Remember, investments are typically made at the first of each month.

· The second-to-last investment has time to accumulate tow months’ worth of interest and is worth 
[image: image2.wmf] at the end of the investment.

· Now we can skip to the first investment and track its growth. At the end of the investment period it will be worth 
[image: image3.wmf].

· So our total investment looks like this: 
[image: image4.wmf]. This is the geometric series 
[image: image5.wmf] which simplifies to 
[image: image6.wmf]
Therefore the annuity formula for a principal P, an interest rate per term of j and a term n is 
[image: image7.wmf].
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