Interest Worksheet
Imagine that you are considering making a purchase with a credit card.  You haven't decided which of the many items on your wish list you want first and you actually don't yet have a credit card.  Several credit card offers have arrived in the mail and you want to pick the best one based on interest rate, payment rate, and minimum payment.  Use a spreadsheet to analyze the variables involved so that you can make the best possible decision.
[image: image1.png]Term Balance  Interest  Payment  New Balance Total Interest Total Paid
1 $50000 $9.00 $25.00 $484.00 $9.00 $25.00
2 48400 871 $24.20 $468.51 $17.71 $49.20
3 §46851 $8.43 $23.43 $45352 $26.15 $7263




The graphic above shows the first three rows of a spreadsheet with details for a $500 purchase at a 1.8% (per month) interest rate and 5% payment rate.  You pay the minimum amount allowed each term (time period), and for these three terms it is based on the payment rate rather than a $15 minimum.  Your file includes values for only the first two terms.  Find the row for the third term (row 4) and enter the formulas below.  The displayed values should match the graphic above.
	Column
	Cell
	Formula
	Explanation

	Balance
	E4
	=H3
	Use the New Balance from the previous Term

	Interest
	F4
	=E4*Interest_Rate
	Multiply Balance by Interest_Rate

	Payment
	G4
	=MIN(E4+F4,MAX(

E4*Payment_Rate,

Minimum_Payment))
	You must pay according to Payment Rate or Minimum Payment, whichever is more.  If this amount is more than the current Balance plus Interest, then don't overpay, but rather pay the minimum of the two.

	New Balance
	H4
	=E4+F4-G4
	Add Balance and Interest, then subtract Payment

	Total Interest
	I4
	=I3+F4
	Add Total Interest from the previous Term to Interest of the current Term

	Total Paid
	J4
	=J3+G4
	Add Total Paid from the previous Term to Payment of the current Term


Make sure that you understand the formulas and results.  Calculate by hand for practice if necessary.  After you have entered and verified the formulas, select the values for term 3 and copy them to fill out the 100 terms in the space provided.  Answer the following questions:

1.
a.
For how many terms is the payment greater than the minimum payment?

b.
How many times is the minimum payment due?


c.
How much is the last payment?


d.
When is the last payment made?

e.
What is the overall interest rate (i.e., Total Interest / Principle)?

f.
By the 29th term, the original $500 has been paid with nearly $200 left to go.  Would you rather wait 29 terms, pay cash, and save $200 or sacrifice the extra?  Why?

Next use the scrollbars to adjust variables for the same purchase with a different credit card.  The new card's interest rate is 1.4% with a minimum payment of 10% or $20, whichever is greater.  First answer questions 1a-e using values for the new card and then answer 2f-g.
2.
f.
Which credit card results in the lesser total paid?

g.
Although the interest rate is lower, the minimum payment for this card is higher and more difficult to pay.  There is often a hefty penalty for not making the minimum payment.  Do you take the chance with this new card anyway?  Why?

Revert back to the original purchase at 1.8%, 5%, and $15.  Now experiment with the scroll bars.  Watch how the graph changes as principle and credit card details are adjusted.  Answer these questions:
3.
a.
If the purchase is doubled from $500 to $1000, is it paid off in more or less than twice the number of terms?  Does the overall interest rate increase or decrease?

b.
If the interest rate doubles from 1.8% to 3.6%, does the overall interest rate more than double or less than double?

c.
If payment rate increases, what happens to the total paid value?  What happens to the overall interest rate?

d.
If you are able to make a higher minimum payment each month, does the total paid increase or decrease?

Imagine that you receive $100 as a birthday present after your purchase and you are able to use it for a payment.  Answer these questions:
4.
a.
How soon is the debt paid off if you can pay $100 for the fifth term?  What is the overall interest rate?

b.
If your birthday is later and you pay $100 for the 25th term, how long does it take and what is the overall interest rate?


c.
Why it is better (or worse) to pay off a credit card debt as soon as possible?
Musical Interlude

The equations that you have entered pertain subject areas other than personal finance.  Imagine that you find an electronic keyboard for $440 with store financing featuring no payments for the first two years (24 terms).  Thereafter the values are 10% payment and $15 minimum.  The interest rate is a high 5.9463% per term.  Use the sliders to specify a $440 principle, a10% payment rate, and $15 minimum payment.  Enter 0.059463 as the interest rate in cell B9.  Notice that it takes 42 terms to pay off the debt.  Next, enter $0 for the first 24 payments to reflect the store financing for the first two years.  The shape of the graph should change substantially.  It now takes 100 payments, many more than the original 42 terms plus the 24 from skipped payments.
Something else has also emerged.  Select the balance cell for term one and press the button labeled "Play tone."  You should hear a sound.  Now do the same for all terms 1, 3, 5, 6, 8, 10, 12, and 13.  Answer the following two questions, consulting a musician if necessary:
5.
a.
What is the musical result?

b.
Which terms must be played to continue the sequence?

Bacteriology
Imagine now that rather than a $440 keyboard you have 100 bacteria, worth $1 each.  During each term there is a 5% reproduction (interest) rate.  Copy the equation from B15 to B9 to reconnect to the scroll bar and set the value.  2% die off (payment rate) or are consumed by a neighboring amoeba.  The amoeba requires at least 6 bacteria each term (minimum payment).

6.
a.
Does the colony survive with the 5% reproduction rate?

b.
Change the rate to 6%.  Does it survive now?


c.
What happens at a 6.2% rate?


d.
Can the colony support a second amoeba visiting once every twelfth term (i.e., payment of $12 at terms 12, 24, etc.) at the 6.2% rate?

e.
If this was a credit card, would you want to pay only the minimum amount?  Why?
