Compound Interest

Problem: You have accumulated some money from gifts, babysitting, and your paper route.
You’d like to invest $500 of it for four years so that you have some spending money available
for college. There are three different banks in your area that all pay a 4.0% interest rate, but
they each have a different compounding policy. At American Bank the interest is compounded
annually, at Belmont National it is compounded quarterly, and at Bank of Carlisle it is
compounded monthly. What impact does compounding have? Where should you invest your
money?

Approach: A Microsoft Excel spreadsheet can help you find the answer to this problem.

1) Start Microsoft Excel if it isn’t already running or choose New ... from the File menu.

A new, blank spreadsheet window titled “Book 1”* appears.

2) If necessary, resize the Microsoft Excel window and the nested “Book 1” window to
allow room to draw.

3) The interest rate given is expressed as an annual percentage rate (APR). We need to
convert the APR to the interest rate per compounding period. To do this we must divide the
APR by the number of compounding periods in a year.

4) Let’s begin by creating a small table in the ool oe
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6) Now let’s fill out this table with the information given in the problem.

a) In this case, the APR is the same for each bank,

so enter 4% in cells B2, C2 and D2. (While
displayed as 4%, Excel correctly treats these
entries as 0.04.)

b) Now we must enter the number of times

that interest is paid each year. Enter 1 in cell B3
for Bank A, 4 in cell C3 and 12 in cell D3. (Note
that when you are entering data in consecutive
cells in a row, you can use the tab key to advance
between columns.)

c) We will use a formula to compute the
Rate/Period. In cell B4, enter =b2/b3 as
shown at right (before pressing enter).

d) The formula we have just entered is called a
relative formula, which means that whatever
cell we copy it to, it will divide the value from
two cells above by the value from one cell
above. Therefore, we can copy it to cells C4
and D4.

e) Holding the cursor over cell B4, click
the right mouse button. A popup menu
appears as shown at right.

f) Move the cursor to the Copy selection
on the menu, as shown at right.

g) Then use the left mouse button to select
the Copy choice. A “marching black
ants” highlight appears around cell B4.

h) The formula from cell B4 is now “copied.”
To paste the formula into cells C4
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and D4, simply highlight both those cells by depressmg (but not releasing) the left mouse
button in cell C4, dragging the mouse to cell D4, and then releasing the

mouse button. This operation is known
as “click and drag.”

i) With cells C4 and D4 highlighted as shown at
right, press the Enter key to complete the paste.
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7) We should reformat the cells in row 4 as percentages to make them more readable.

a) Click and drag to highlight cells B4 to D4.

b) Right mouse click inside the highlight box and
then choose Format Cells ... from the pop-up
menu.

c) In the dialog box which appears, click on the
Number tab (if it is not on top).

d) Then select Percentage from the Category list.

(see right)
e) The default of 2 decimal places is fine.

f) Press the OK button on the dialog box to
complete the formatting.
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8) Now we’ll create a second table directly below the first (and coupled to the first) to
compute how much money we will have accumulated after each interest period for

each of the three banks.

a) Enter column headings in row 6 and
initial values in row 7 as shown at right.

b) We can reformat the headings to align
them better with the data below.

c) Click and drag to select cells A6 through
D6.

d) As we did in 7(b), right mouse click, and
select Format Cells ... from the pop-up
menu.

e) This time choose the Alignment tab in the
Format Cells dialog box.

f) In the Horizontal Text Alignment area of the
dialog box, click on the down arrow () to
reveal the dropdown list.

g) Select Right (Indent) for the alignment.
h) Click on OK to dismiss the dialog.
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9) Now we’ll enter some formulas in row 8 and use Excel’s copy feature to complete the
second table.

a) The greatest number of periods that we’ll need to track any of our investments is

4 yrs-12 periods/yr = 48 periods for Bank C.

b) In cell A8, enter =A7+1.
¢) Right mouse click in cell A8 and select Copy from the pop-up menu.

d) Use “click and drag” to select cells A9 through A55. The spreadsheet will
automatically scroll down as you near the bottom of the visible window.

e) Hit Enter to complete the paste operation. Slcrosoliies
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g) Using steps c through e above as a guideline,
copy the formula from cell B8 to cells B9
through B11.
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and examine the cell function (fx) value as
displayed in the Excel frame (An example for cell B11 is
shown at right).

J) What pattern do you see in the cell function value as you move down column B?

k) What pattern do you see in the cell function value as you move across row 8?
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10) The final value in each Amount column represents the value of your investment at the
end of four years at the particular bank for that column.

11) What is your final balance in Bank C after 4 years (48 months)?

12) Which bank will maximize the return on your investment?

13) How does the frequency of compounding affect the growth of an investment?

14) Which has a greater impact on the rate of growth of your investment, the change from
annual to quarterly compounding, or the change from quarterly to monthly
compounding?




15) To appreciate the power of your spreadsheet, try changing the annual interest rates
(APR) for banks A and B so that all three banks produce the same final balance.

16) Then change the APRs back to 4.0% and try extending the spreadsheet to find the
balances for all three banks after 6 years.

What are the Amounts:

Bank A:

Bank B:

Bank C:




