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:
l+z+23)(r—1) =231
l+zx+22+23)(z—1) =2 -1
I+z+22+23+at)(z—-1) =2°-1

Dividing by (z — 1) in each case gives:
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In general, we get what is called the geometric identity
n+1_1
l4+az+a2+ tam ="
z—1

For example: 1+ (1.02) + (1.02)2 + - 4 (1.02)% = L0721 95 783,

1.02—-1
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The four scenarios: N = mk

L. Ordinary Annuity Future Value: Payments at the END of each compounding period.
You are glven or want to know the future value.
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2. Annuity Due Future Value: Payments at the BEGINN of each compoun ing period.
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3. Ordinary Annuity Present Value: Payments at the END of each compounding period
You are Ven O war to know the prese t start Value
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4. Annuity Due Present Value: Payments at the
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