
MML 5.3, Question 2:

A borrower had a loan of $ 80, 000.00 at 4% compounded annually, with 6 annual
payments. Suppose the borrower paid off the loan after 3 years. Calculate the amount
needed to pay off the loan.

The amount needed to pay off this loan after 3 years is $ 42, 350.53 .

Comment. The phrasing is not very clear. The “amount needed to pay off the loan” could
mean the total amount needed to pay off the loan in 3 years or it could just mean the
unpaid balance after 3 years. It is also not clear whether the borrower makes payments
according to the original schedule or has increased the periodic payment to reduce the term
to 3 years. The dollar amount suggested by MML, shows that what is meant is merely the
balance unpaid after 3 years, according to the original schedule.

Solution.

According to the schedule, the periodic payment R must satisfy

R× 1− 1.04−6

0.04
= 80, 000.

So the value of R rounded up to cents is

R = 15260.96.

After 3 years, there are 3 more payments left and their cumulative value (3 years before
the end of the term) is

R× 1− 1.04−3

0.04
= 42, 350.55 .

The answer expected by MML is 42, 350.53, because the program uses the exact value of
R without rounding!

Another way to find the answer is to subtract the cumulative value of the first 3 payments
from the total amount owed (after 3 years):

80, 000× 1.043 −R× 1.043 − 1

0.04
= 42, 350.51 .

The two methods give the same answer if the exact value of R is used. But since R is
rounded up, which is usually the case, there is a mismatch. The good news is that MML
seems to accept either answer.

This rounding issue with the unpaid balance calculation is discussed in our textbook: see
Example 4 on pages 212-13.


