Simple and Compound Interest


To understand the value of money, you need to fix a point in time.  Now is present time, so we refer to the value of money right now as present value or principal.  In the future, if you invest your money and it earns interest, then its value is called future value or amount.
We are going to study variations on four major ideas:

1. Money can be invested at simple interest.  In this situation, principal is invested, and money earns interest over time based solely on that principal.  This represents a multiplicative growth rate.

2. Money can be invested at compound interest.  In this situation, principal is invested.  After each compounding period, the interest is added to the principal to revise the basis for calculating interest.  In essence, you earn interest on the interest, so the value of money grows according to an exponential growth rate.

3. Money can grow continuously.  In this situation, if the compounding period is frequent (such as seconds), then we can treat the compound growth as “continuous” growth.  

4. Regular quantities of money can be invested at regular intervals, and interest is paid on the accumulating principals.  This is an annuity.  House payments, car payments, loan payments represent annuities from the lender’s perspective.

Simple Interest.

Simple interest, based on $P invested at an interest rate of r% for t years, is calculated as 
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The amount of the investment that earns simple interest is calculated using the formula: 
[image: image2.wmf]Pr(1)

APtPrt

=+=+


The amount that would have been invested t years ago to accrue to $P today is:  
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.  Note that the interest rate is quoted as a percent, but used as a decimal. 

a. What is the decimal form of 2.5%?  _______  What exactly did you do to get that answer? 

b. Find the interest earned on an investment of $650 at simple interest of 4% for 5 years.

c. Find the amount of that investment 5 years from today.

d. How much would have had to be invested 2 years before today at 4% to be worth $650 now?

Compound Interest.

The amount of the investment of $P that earns interest at a rate of r%, compounded m times per year, for t years is calculated using the formula: 
[image: image4.wmf]1

mt

r

AP

m

æö

=+

ç÷

èø

.  Note, your textbook uses the number of periods, 
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The amount that would have been invested t years ago to accrue to $P today is:  
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 .  Note that the interest rate is quoted as a percent, but used as a decimal. 

a. Find the amount earned on an investment of $650 at interest of 4%, compounded monthly, for 5 years.

b. Find the interest will have been earned on that investment 5 years from today.

c. How much would have had to be invested 2 years before today at 4%, compounded monthly, to be worth $650 now?

d. Find the amount earned on an investment of $650 at interest of 4%, compounded quarterly, for 5 years.

Continuous Compound Interest.

The amount of the investment of $P that earns interest at a rate of r%, compounded continuously, for t years is calculated using the formula: 
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The amount that would have been invested t years ago to accrue to $P today is:  
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 .  Note that the interest rate is quoted as a percent, but used as a decimal. 

a. Find the amount earned on an investment of $650 at interest of 4%, compounded continuously, for 5 years.

b. Find the interest will have been earned on that investment 5 years from today.

c. How much would have had to be invested 2 years before today at 4%, compounded continuously, to be worth $650 now?

d. Find the amount earned on an investment of $650 at interest of 5.5%, compounded continuously, for 5 years.

Ordinary Annuity.

If payments of $R are made at the end of each payment period into an investment that pays r% compounded m times per year, then the future value ($V) of the investment after t years is calculated using the formula: 
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a. Suppose you decide to invest $100 per month into a savings account that pays 2%, compounded monthly.  What would be the future value of that investment after 5 years?

b. How much total money have you paid in as “payments” of $100 per month for 5 years?

c. How much interest would you have earned on that investment?

d. Suppose you agree to a down payment of $2000 on a car, and you pay $250 per month for 5 years to finance the car.  The interest rate was 5%, compounded monthly.  The cash price of the car is $15250.  How much would you have paid in interest for the right to finance the car?
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