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Mortgages


What’s the most important decision you will make in your adult life?  We would argue it’s choosing a spouse.  After all, what could be as important as deciding who to spend your life with? 

What’s the most important financial decision you will make?  For most of you it will be choosing a house to buy.  And unless you have a very unusual financial situation, buying a home requires that you take out a mortgage.  Mortgages are the focus of this unit.  The purpose is not to make you a mortgage expert, but to explain how basic mathematics can help make you an informed borrower.  And being informed could save you as much as one hundred thousand dollars in interest and fees during the time you own a home.  
Why buy a house?  You will learn in this unit that borrowing the money for a house will cost a lot in interest on the very big loan.  However, if you do not buy a house and continue renting, at the end of 30 years you will have nothing.  If you buy a house instead of renting, at the end of 30 years you will have a house,, which may have increased a lot in value over the years of the mortgage.  So a mortgage is something like a savings plan.
How much will your first home cost?  Housing prices vary enormously by area.  For example, in 2006 the median selling price of a home in San Francisco was $737,000 while in Youngstown, Ohio it was only $82,000.  For the United States as a whole, the median selling price was $222,000.   Let’s assume you have just bought your first home in Richmond, Virginia, where housing prices in 2006 were quite close to the national median.  Let’s say you intend to buy a house a little less fancy and little smaller than the mythical “median home.”  The price is $187,500.

1.  Determining the Mortgage Payment

Your mortgage payment depends on the type of mortgage you take out, and for this exercise we will assume you obtain a 30-year fixed-rate mortgage, which is a very common type of mortgage.  This means that your payments are spread over thirty years and remain fixed over this period.   We will also assume that you have excellent credit and have saved enought to make a 20% down payment.  Making a significant down payment will avoid the cost of mortgage insurance.
1.  
(a)  Calculate the down payment for your $187,500 house. 


(b)  What strategies did you use to save this much money?


(c) How much money must you borrow (your mortgage amount)?

Finally, we will assume that the lender will charge a 4.5% annual rate on the loan and that payments are made monthly.  
The following formula is used to calculate the fixed monthly payment (P) required to borrow L dollars over a term of n months at a monthly interest rate of c.  If the quoted annual rate is 4.5%, for example, c = 0.045/12. 
	P = L[c(1 + c)n]/[(1 + c)n - 1]


This formula isn’t easy to use.  You might try it if you like a challenge.

Excel can do this formula for us.  Into any cell type 


= pmt(monthly interest rate, number of payments, amount of mortgage)

The amount of mortgage should be entered as a negative number since you are borrowing this amount. The numbers inside the parentheses are specific to the situation.  For our example it will be


= pmt(0.045/12, 30*12,-150000) = $760.03 mortgage payment

Let’s see why the general size of this payment is both surprising and sensible.  If you multiply $760.03 times 12 you will see that you will be paying $9,120.36 a year for your house loan.  Multiply that times 30 and you see that you will pay back $273,610.80 in total for borrowing only $150,000!  Surprisingly much perhaps.  Let’s see why the payments are so high.

Well, if you are borrowing $150,000 for a year with an annual interest rate of 4.5%, you have to pay about (0.045)($150,000) = $6750 in interest only for the first year.  

Then you also have to start paying off the $150,000 you have borrowed to buy your house.  So paying back $9,120.36 in the first year seems reasonable:  $6750 in interest and reducing the amount borrowed by only about  $2370.
This table is an annual approximation of a monthly mortgage amortization table.

	year
	balance 

at start of year
	annual interest
	annual mortgage

payments
	decrease in

mortgage balance

	1
	$150,000
	$150,000(0.045) =

$6750
	$760.03(12) =

$9,120.36
	$2,370.36

	2
	$150,000

-$2,370.36 =

$147,629.44
	$147,629.44(0.045)

= 
	$9,120.36
	

	3


	
	
	
	


You have to pay a lot to borrow $150,000 for such a long time.  If you subtract the amount of your loan from the total of all the payments you end up making, all the extra is interest! 


2.  
(a) How was the $2,370.36 amount actually paid back on the loan during the first year 

determined?  



(b) How much money will you still owe on your $150,000 loan at the end of the first 

year?  



(c) How much interest will you have to pay to borrow your new, only slightly lower, 

balance the second year?  



(d) By how much will the loan balance be reduced in year 2? 



(e)  What will the balance on the loan be at the start of year 3?


3.   
(a) What is the total of your mortgage payments for the first three years?



(b) How much interest have you paid in total for the first three years?



(c) The total interest is what percent of the total payments for the first three years?


2.  Determining the Total Interest Paid on a Mortgage


To determine the total interest paid for any loan, subtract the amount borrowed from the total payments.  Total payments is what you have paid to borrow the amount that you borrowed.  The difference is interest on your loan.
Freddie obtained a $150,000 mortgage at an annual rate of 6.5% from a company that advertised on TV.  He didn’t think it was worthwhile shopping for the lowest mortgage rate.

4.  
(a) Determine the monthly mortgage payment for Freddie’s $150,000 30-year 


mortgage with interest rate 6.5% 



(b) What will the total of all Freddie’s payments be? 



(c) How much interest will Freddie pay over the whole life of his mortgage?  



(d)  How much interest will you pay on your 4.5% mortgage?



(e) Freddie’s mortgage will cost how much more than your 4.5% mortgage?


5.  Kerin needs a 30-year mortgage for $200,000 and the lowest rate she can find is 5.15%.  


(a) What will her monthly payment be? 



 (b) What will the total cost of the mortgage be?  



(c) How much of the total cost is interest charges?

6.  Kitty obtains a 30-year mortgage for $200,000 but has to pay a 6.9% rate because she has a 
bad credit rating.  



(a) What will Kitty’s monthly payment be? 



(b) What is the total cost of her mortgage?  



(c) How much will she pay in interest all together?  



(d) How much is Kitty’s bad credit rating costing her? (Kitty’s mortgage costs how 

much more than Kerin’s mortgage in total?)


3.  Would a 15-year Mortgage Be Better?
    
Thelma wonders about 15-year mortgages.  She needs a $150,000 mortgage and is only interested in a fixed rate mortgage where the interest rate doesn’t change.  She visits the Wells Fargo Home Mortgage website https://www.wellsfargo.com/mortgage/rates/ on May 6, 2013 and sees the following table.

	Product
	APR

	30-Year Fixed
	3.663%

	30-Year Fixed FHA
	4.324%

	15-Year Fixed
	2.913%

	5-Year ARM
	2.857%

	5-Year ARM FHA
	2.942%





7.
(a) Determine Thelma’s monthly payment for a $150,000 30-year fixed-rate mortgage.  

Assume that her loan will conform to the bank’s guidelines 



(b) Determine Thelma’s total cost for this mortgage. 



(c) Determine Thelma’s monthly payment for a $150,000 15-year fixed-rate mortgage. 



(d) Determine her total cost for the 15-year mortgage. 



(e) Which mortgage would have smaller monthly payment?  How much smaller?  



(f) Which mortgage would have lower total cost? How much lower? 



(g) What should Thelma decide?
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