COMPOUND INTEREST AND FUTURE VALUE

Interest Period – the amount of time over which interest is calculated.  For simple interest, there is one interest period.  If the interest is compounded annually, there is only one interest period per year - if it is compounded semi-annually, there are two interest periods per year – quarterly would be four interest periods per year, etc.

Compounded Interest – interest that is calculated more than once during the term of the loan or investment

Compound Interest – the total interest that accumulates  (also Future Value minus Principal)

Future Value – the sum of the original principal plus the compound interest.  Also called the maturity value or the compound amount in the case of an investment.  It is usually called the compound amount  in the case of a loan.

Period Interest Rate – the annual interest rate divided by the number of interest periods per year.

Ex. 1:  Suppose we borrow $2,000 at 
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 annually for three years compounded annually. 

(a)  What is the period interest rate?

(b)  How many periods are there over the life of the loan?

(c)  Calculate the future value

(d)  What is the compound interest?

(e)  What would be the simple interest for this loan?

Ex. 2:  Suppose we borrow $2,000 at 
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 annually for three years compounded semi-annually.

(a)  What is the period interest rate?

(b)  How many interest periods are there in three years?

(b)  Calculate the future value

©  What is the compound interest?

Ex. 3:  Using the table on page 447, calculate the future value and the compound interest for $2,000 at 8% annually for six years compounded quarterly.

(a)  What is the period interest rate (rate per period)?

(b)  How many periods are there in six years?

©  What is the future value?

(d)  What is the compound interest?

Ex. 4:  Suppose we have $5,000 to invest and we approach two banks.  One offers us 6% compounded quarterly for three years and the other offers 6.2% compounded semi-annually for the same three years.  Which is the better for our investment?

A.  First Bank

     (a) What is the period interest rate?

     (b) How many periods are there in three years?

     (c) What is the future value?

B.  Second Bank

     (a) What is the period interest rate?

     (b) Calculate the future value

Note:  Is there a "formula" for this type of interest calculation?

Effective Interest Rate – the effective interest rate is the compound interest for the first year divided by the original principal.  In the case of a loan, this is also called the annual percentage rate (APR).  In the case of an investment, it is called the annual percentage yield (APY).

What is the APR for Ex. 1?

What is the APR for Ex. 2?

What is the APR for Ex. 3?

(Note:  Since we used the table, we do NOT have the interest at the end of one year – now what?  This takes some thought.)

First:  What is the Period Interest Rate?

Second:  How many periods represent the end of the first year?

Third:  What is the factor from the table?

Fourth:  Formula to calculate APR/APY from a table:  

What is the APY for Ex. 4 – A?

What is the APY for Ex. 4 – B?

Interest Compounded Daily using the Table on pp. 451-452

Ex 1:  Suppose we borrow $3,000 at an annual rate of 
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 compounded daily for 25 days.  How much compound interest will we pay?  What is the compound amount?

Ex 2:  What if we borrow the same $3,000 at an annual rate of 
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 compounded daily for 25 days?  How much compound interest will we pay?  What is the compound amount?  (Note: this “rate” is NOT on the table – we will have to use the formula)
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