More Compound Interest . . . Making even more money by investing
In the previous lesson, we explored compound interest investments where the investments were compounded annually.  Many banks and credit unions offer investments which are compounded semi-annually, quarterly, monthly, or daily in order to earn even more money.  We will explore some of those investments in this lesson.
Mr. Watson sold his boat for $10,000.  He wants to invest the money.  How much money will he have after 1 year if he invests the $10,000 in an account that pays 4% compounded interest per year?
The initial investment is $10,000, the interest rate is 4%, and the time is 1 year.  Using the formula we found in the previous lesson, y = a  (1 + r)t, he will have:
				Y = 10,000(1 + 0.04)1
				Y = 10,000(1.04)1
				Y = 10,400  at the end of 1 year.

Mr. Watson sees an advertisement for another type of savings account:  
4% interest per year compounded quarterly  
Mr. Watson doesn’t really understand what “compounded quarterly” means in terms of investing, so he asks the bank officer to explain this to him.  The teller explains that instead of giving him 4% of 10,000 at the end of one year, the bank will give him 1% of 10,000 at the end of each 3-month time period, which is one quarter of the year.  Here’s how this breaks down:
The basic NOW-NEXT equation would be NEXT = NOW + 0.01(NOW)
The initial investment is $10,000 when the year begins (0 months into the year).  
At the end of 3 months, your balance will be:
                      10,000      + (0.01 x 10,000) =        10,000       + _____________ = ______________
At the end of 6 months, your balance will be: 
      _________ + (0.01 x ______) = ___________ + _____________ = ______________
At the end of 9 months, your balance will be:  
      _________ + (0.01 x ______) = ___________ + _____________ = ______________
At the end of 12 months, your balance will be:
      _________ + (0.01 x ______) = ___________ + _____________ = ______________

Does Mr. Watson make more money by compounding his interest once at the end of the year or every quarter? How much more money?
NOW-NEXT isn’t too bad if you’re only trying to see what will be in your account a year from now, but what about 12 years from now? There are 48 quarters in 12 years.
 (
Why are the 4’s there?? 
Because we have to divide our interest rate into 4 equal parts and then calculate the interest each quarter in the year.
)Remember, when we compound the interest once a year we used the formula y = a  (1 + r)t.  Remember, we need to divide the interest rate by 4 AND repeat this process 4 times in each year!


What if the interest is compounded semi-annually (twice a year), or monthly (12 times a year) or weekly, or daily??
 (
Why are the n’s there?? 
Because we have to
 divide our interest rate into n
 equal parts and then calculate the interest 
n times
 in the year.
)Just like quarterly though, we have to divide up the interest rate so that it’s spread evenly between each time we compound the interest AND we have to compound the interest more times in the year.. let’s just call that number “n”


a = initial amount
r = interest rate
t = time in years
n = number of times the investment is compounded during one year

Back to the Story
Mr. Watson sees an advertisement for a different bank that offers 4% interest compounded monthly, which means that he will get  of 4% interest every month.  How much money will he have at the end of the year if he invests his money at this bank?
Let’s try the explicit formula for this situation.
a = __________				 SUBSTITUTE‼
r = __________
t = __________
n = __________

If you were Mr. Watson, would you suggest invest the money in an account with interest compounded annually, semiannually, quarterly, monthly, weekly, or daily? Why?


Let’s do some investigations to see how to do make our investments!
YOUR TURN
In this scenario you have $5000 to invest and you want to know which of the following investment situations will give you the most money at the end of 5 years.  The interest rate for all of the situations is 6%. *Make sure you put your exponents in parentheses!
1. Calculate the investment if it is compounded annually.



2. Calculate the investment if it is compounded semi-annually (twice a year).


3. Calculate the investment if it is compounded quarterly (four times a year).


4. Calculate the investment if it is compounded monthly (12 times a year).


5. Calculate the investment if it is compounded daily (365 times a year).


6. What did you discover?  Which situation will give you the most?  Which situation is the most realistic for banks?  Explain your reasoning.

