
Deriving the Annuity Formulas
There are four varients of the annuity formulas that we will discuss in this class. Before we can discuss
where they come from, we need the following pattern.

An important Pattern

By expanding you can see:
(1 + x+ x2)(x− 1) = x3 − 1

(1 + x+ x2 + x3)(x− 1) = x4 − 1
(1 + x+ x2 + x3 + x4)(x− 1) = x5 − 1

Dividing by (x− 1) in each case gives:

1 + x+ x2 =
x3 − 1

x− 1

1 + x+ x2 + x3 =
x4 − 1

x− 1

1 + x+ x2 + x3 + x4 =
x5 − 1

x− 1
In general, we get what is called the geometric identity

1 + x+ x2 + · · ·+ xn =
xn+1 − 1

x− 1
.

For example: 1 + (1.02) + (1.02)2 + · · ·+ (1.02)20 = (1.02)21−1
1.02−1

≈ 25.783.
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