
Section 4.8 Mortgage Loan Amortization

Problem. You take out a $200,000 home mortgage loan at an annual interest rate of 7.0% per year to be repaid with interest in 30 annual installments. How much goes to principal reduction versus interest payment each year?

Solution Strategy. First, calculate the annual payment using the Time Value of Money function  

=PMT(rate,nper,-pv,fv). Then, construct a loan amortization schedule for the 30 year mortgage and graph the principal reduction component versus interest payment component over time.
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FIGURE 4.8.1  Spreadsheet for a 30 Year Mortgage

How To Build Your Own Spreadsheet Model.
(1) Inputs. Enter the inputs into the range D4:D7. Note that the Future value (fv) is zero, because the last loan payment is the same size as all of the other loan payments.
(2) Payment. Calculate the payment using the Time Value of Money function  =PMT(rate,nper,-pv,fv).  Specifically, enter   =PMT(D5,D4,-D6,D7)  in cell D10.
(3) Beginning Balance. Put the loan amount in the Beginning Balance of Year 1.  Enter  =D6  in cell B14. This references the Present Value (pv) amount in cell D6.
(4) Total Payment. Reference the Payment amount. Enter  =$D$10 in cell C14. The Payment uses an absolute reference (with $ signs) because the payment amount stays constant from year to year.

(5) Interest Paid.  In year t, the formula is:   Interest Paid (t) = Interest Rate * Beginning Balance (t). Enter  =$D$5*B14 in cell D14. The Interest Rate uses an absolute reference because it stays constant.
(6) Principal Paid.  In year t, the formula is:  Principal Paid (t) = Payment (t) – Interest Paid (t).  Enter =C14-D14  in cell E14.
(7) Beginning Balance Next Year. In year t, the formula is:  Beginning Balance (t+1) = Beginning Balance (t) - Principal Paid (t).  Enter   =B15-E15  in cell B16.
(8) Copy First Year Formulas.  Copy the formulas in the range C14:E14 down one row to C15:E15. 
(9) Copy The Formulas All The Way Down.  Copy the formulas in the range B15:E15 (year 2) down the range B17:E44 (years 3 to 31). Delete the excess portion in the range C44:E44. If you have done everything correctly, the remaining balance in year 31 (after the last payment) will equal 0.
(10) Copy Principal and Interest Payment Values. Highlight the range D10:E43, click on Copy, then  point the cursor to cell G10, then select  Edit  Paste Special from the main menu, select the Paste Values option button, and click on OK.
(11) Graph the Principal and Interest Payments Over Time. Highlight the range A14:A43, then hold down the Control button and (while still holding it down) select the range G14:H43. Next choose  Insert  Chart from the main menu. Select an  XY(Scatter)  chart type and make other selections to complete the Chart Wizard.
The annual payment is $16,117. In year 1, $14,000 of this goes to interest, which leaves only $2,117  (1.1% of the annual payment) to reduce principal. The graph makes it very clear that the interest payment declines over time and the principal reduction increases over time. 

FIGURE 4.8.2  Graph of Principal and Interest Payments Over Time
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Using The Power Of Your Spreadsheet Model.

Suppose your take out a 30 year, 7.0% mortgage and then the very next day interest rates suddenly decline to 6.0%. You start thinking about refinancing your mortgage at 6.0%. Compare the total payment size and the principal and interest components over time for a 6% mortgage vs. a 7.0% mortgage.

(1) Change the interest rate. Change the interest rate by entering 6.00% in the cell D5.
(2) Copy Principal and Interest Payment Values. Highlight the range D10:E43, click on Copy, then  point the cursor to I10, then select  Edit  Paste Special from the main menu, select the Paste Values option button, and click on OK.
(3) Add the 6% Principal and Interest Payments To The Graph. Highlight the range I14:J43, then click on copy, then click on the existing graph of principal and interest payments, and click on paste. 

The main effect of lowering the interest rate from 7% to 6% is reducing mortgage payment by $1,587 from $16,117 per year to $14,530 per year. The drop in mortgage payment primarily reflects a drop in the interest rate component from $14,000 in the first year to $12,000 in the first year. The graph of principal and interest payment components shows that the interest component is significantly lower for the 6.0% than for the 7.0% mortgage over all 30 years. By contrast, the principal component is approximately the same for the 6.0% and 7.0% mortgages.
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