Math 100 – Notes on Financial Math #3
Present and Future Values

10 December 2008
Annuities and Sinking Funds
In an annuity you put a certain amount of money each period into an account. The longer a payment has been in the account the more interest it earns. The classic example of an annuity is a retirement fund: you might put $350 each month into your retirement fund and by the time you retire you have a nice little nest egg.

A sinking fund is an account in which you are withdrawing a certain amount each period. For example, after you retire you withdraw a monthly stipend from your retirement fund.

The difference between an annuity and a sinking fund is: You currently (presently) have amassed the total value of a sinking fund, while with an annuity you have to wait till you’ve made all your payments into it to know the total value. So for a sinking fund we know the “Present Value” and for an annuity we know the “Future Value.”
Deciding whether we are dealing with a present value or a future value is the first step in solving a sinking fund/annuity problem. To decide whether it is a  present value of future value problem we ask ourselves the following question:
Does the large sum of money exist presently or in the future?

Formulas for Present and Future Values:

Pmt = amount paid each period (in, in the case of FV, out in the case of PV);

i = periodic interest rate;
n = total number of periods;
FV (future value) is the amount of money you end up with after paying $Pmt each period into an annuity over n periods;
PV (present value) is the amount of money you have to put into a sinking fund account now, so that you can take out $Pmt each period over n periods.
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Example: After college, Joe pays off his student loan (which is at 4% annual interest rate) by making monthly payments of $100 over 10 years. What was Joe’s total amount for his student loan?
The Present Value formula applied to credit cards:
Now let us try to answer the question “How long will it take to pay off my credit card?”
Paying down a credit card can be thought of as a sinking fund. So we use the PV formula. Since we are interested in the number of payments we need to make we’ll solve for “n” in the formula
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After a little algebra we get:
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where “ln” denotes the natural logarithm function on your calculator.

Remark: The only problem we run into using this formula is that the interest periods need to coincide with the pay periods. In other words, if we are making monthly payments then we have to assume the credit cards are computing interest monthly (even though they compound daily). This still gives us a reasonable estimate though.

Example:  Estimate how long it will take you to pay off a $5000 balance on a credit card with 12% APR if you make monthly payments of $200.
Remark: The PV and FV formulas apply to many other instances as well. Here are a few cases:

PV –  mortgages, trust funds, credit cards, loans
FV – saving for retirement
To answer a question of “how long” involving the FV formula, use the following formula:
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Example: You want to retire a millionaire by saving $300 each month in a retirement fund that pays 8% annual interest compounded monthly. How many years do you have to work before you retire?
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