LSP 120 - Quantitative Reasoning

Winter 2011
Activity 13 - Loans

All group activities must include a statement signed by all members of your group that each group member fully participated in the activity. Save it to the desktop and save frequently during the hour.

Learning Goals for this Activity 

1. You will be able to calculate loan payments using the PMT function in Excel.

2. You will be able to calculate the total amount paid, the total interest paid and the total principal paid on the loan.

Instructions on how to use the PMT function  

Open Excel.  Click in an empty cell.  Click the paste function button 
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If not, choose Financial in the top drop-down box and PMT in the lower box. Click OK, and a new dialogue will appear:
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Rate is the loan interest rate. (Note: this is the monthly rate.  In practice, it should almost always be a quantity divided by 12.)
Nper is the total number of payments to be made.  (This quantity is almost always a multiple of 12; for example, for a 30 year loan, it is 30*12 or 360.)
Pv is the amount of the loan.
Fv is the future value of the loan and usually is not filled in. Leave blank or enter 0.
Type is indicating whether the payment is made at the beginning or the end of the month. Almost all loans have payments at the end of the month.  Therefore in almost every case, leave this blank.

Excel, in contrast to other spreadsheets, has the payment function return negative values.  Excel is technically correct, but in practice this behavior is a bit of a nuisance. To get positive payment values, you can enter the negative of the loan amount in Pv or put a negative in front of PMT in the cell.

Questions
1.  Determine (i) your monthly payments (using PMT); (ii) the total amount paid over the term of the loan (add all your monthly payments); and (iii) how much you will pay in interest over the loan term (total of monthly payments minus original loan amount).

a. You borrow $20,000 over a period of 5-1/2 years at an annual percentage rate of 8.5%.

b. You borrow $100,000 over a period of 15 years at an annual percentage rate of 7%.

2. Suppose that you have a student loan of $25,000 with an annual percentage rate of 8% for 10 years.

a. What are your required monthly payments?  Use the PMT function for this.

b. Set up an Excel spreadsheet with an amortization table for this loan.  An amortization table shows the amount of the loan paid for each month of the loan for the history of the loan.  It might look like:

	Month
	Loan balance at beginning of month
	Payment at end of month
	Interest for month
	Loan balance at end of month

	1
	 $25,000
	Monthly payment
	=B2*0.08/12
	=B2-C2+D2

	2
	=E2
	Monthly payment
	=B3*0.08/12
	=B3-C3+D3


Verify that the loan will be paid off in 10 years (carry out the spreadsheet for 120 months and make sure the balance eventually hits zero), and paste the top ten rows of the table into your Word document.

c. Suppose that you would like to pay the loan off in 7 years instead of 10.  What monthly payments will you need to make assuming the same interest rate?  (Use PMT)
d. Compare that total amounts you'll pay over the loan term if you pay the loan off in 10 years versus 7 years.  How much do you save?

3. Conventional loans typically require that your interest payment should be no more than 28% of your total income. (FHA loans require 29% and VA loans 41%.) Suppose you make $52,000 a year and you have a small savings of $15,000.  (Don’t use the $15,000 savings to calculate the amount of the loan.  Use it at the end to help with the down payment.)  If interest rates for 30 year loans are 6.5% annually, what is the most expensive home you can buy with a 30 year loan?   
Hint: First take 28% of $52,000, then divide by 12 to find the monthly payment.  This is the maximum monthly payment that you can afford for a house.  After you calculate how much the maximum monthly payment is, open the PMT function.  Enter the interest rate, number of months, and then guess the amount you can borrow (Pv).  The function will return the amount of the monthly payment.  Keep guessing the Pv until the function returns a value close to your maximum monthly payment.
