OBJECTIVES

-

"

! | Compute the monthly
payment and interest costs
for amortgage.

| Prepare a partial loan
amortization schedule.

N

2 | Compute payments and
interest for other kinds of fixed
installment loans.

4 | Findthe interest, the balance
due, and the minimum monthly
payment for credit card loans.

.

.redlt Cards

Do you buy products with a credit card? Although your card lets
you use a product while paying for it, the costs associated with
such cards, including their high interest rates, fees, and
penalties, stack the odds in favor of your getting hurt by them.
In 2008, the average credit-card debt per U.S. household was ~
$11,211. If you use a credit card, you are engaging in installment
buying, in which you repay a loan for the cost of a product on a '
monthly basis. A loan that you pay off with weekly or
monthly payments, or payments in some other time period, 48
is called an installment loan. The advantage of an
installment loan is that the consumer gets to use a
product immediately. In this section, we will see that
the disadvantage is that it can add a substantial
amount to the cost of a purchase. When it comes to
installment buying, consumer beware!
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AN EASY WAY TO
FIND THE
CHEAPEST
MORTGAGE

When people learn all the major
costs of getting a mortgage, they
often feel like they’re drowning
in an ocean of rates, points, and
formulas. Assume you’ll be in
your new home for five years,
the average length of time most
people stay. An easy way to shop
for the best mortgage is to ask
six different lenders for the total
dollar costs of

1. up-front fees (such as
appraisal and credit reports)

2. closing costs, including points

3. interest for the first five
years.

Then add up the total cost of
these three items at each lender
and compare the various deals.
Don’t let lenders get away with
saying, “Then, of course, there
are certain other fees and
charges” You want them all
now —period.

__________________________

E Compute the monthly
payment and interest costs
for amortgage.

Consumer Mathematics and Financial Management

Mortgages

A mortgage is a long-term installment loan (perhaps up to 30, 40, or even 50 years)
for the purpose of buying a home, and for which the property is pledged as security
for payment. If payments are not made on the loan, the lender may take possession
of the property. The down payment is the portion of the sale price of the home that
the buyer initially pays to the seller. The minimum required down payment is
computed as a percentage of the sale price. For example, suppose you decide to buy
a $220,000 home that requires you to pay the seller 10% of the sale price. You must
pay 10% of $220,000, which is 0.10 x $220,000, or $22,000, to the seller. Thus,
$22,000 is the down payment. The amount of the mortgage is the difference between
the sale price and the down payment. For your $220,000 home, the amount of the
mortgage is $220,000 — $22.000, or $198,000.

Monthly payments for a mortgage depend on the amount of the mortgage, or
the principal, the interest rate, and the time of the mortgage. Mortgages can have a
fixed interest rate or a variable interest rate. Fixed-rate mortgages have the same
monthly payment during the entire time of the loan. A loan like this that has a
schedule for paying a fixed amount each period is called a fixed installment loan.
Variable-rate mortgages, also known as adjustable-rate mortgages (ARMs), have
payment amounts that change from time to time depending on changes in the
mnterest rate. ARMS are less predictable than fixed-rate mortgages. They start out at
lower rates than fixed-rate mortgages. Caps limit how high rates can go over the term
of the loan.

Computation Involved with Buying a Home

Although monthly payments for a mortgage depend on the amount of the
mortgage, the time of the loan, and the interest rate, the rate is not the only cost of a
mortgage. Most lending institutions require the buyer to pay one or more points at
the time of closing— that is, the time at which the mortgage begins. A point is a one-
time charge that equals 1% of the loan amount. For example, two points means that
the buyer must pay 2% of the loan amount at closing. Often, a buyer can pay fewer
points in exchange for a higher interest rate or more points for a lower rate. A
document, called the Truth-in-Lending Disclosure Statement, shows the buyer the
APR for the mortgage. The APR takes into account the interest rate and points.

A monthly mortgage payment is used to repay the principal plus interest. In
addition, lending institutions can require monthly deposits into an escrow account, an
account used by the lender to pay real estate taxes and insurance. These deposits
increase the amount of the monthly payment.

We can use formulas for compound interest and the value of an annuity to
determine the amount of mortgage payments for fixed-rate mortgages. Suppose that
you borrow P dollars at interest rate r over ¢ years.

You save the A dollars in
an annuity by paying PMT

dollars 7 times per year.

[ t
PMT|(1 + 2V~ 1
Al n
(%)
I

To find your regular payment amount, PMT, we set the amount the lender expects
to receive equal to the amount you will save in the annuity:

nt
7 PMTKl + ”) - 1}
r n
{5 ) |
& A
(+)
Solving this equation for PMT, we obtain a formula for the loan payment for any
installment loan, including payments on fixed-rate mortgages.

The lender expects
A dollars at the end
of £ years.

A = P(l + %)m




Because the formula in the box
assumes the same number of
yearly payments and yearly
compounding periods, the actual
payments may differ slightly from
those calculated using the
formula.

__________________________

BLITZER BONUS

THE MORTGAGE
CRISIS

In 2006, the median U.S. home
price jumped to $206,000, up a
stunning 15% in a year and 55%
aver five years. This rise in home
values made property an
attractive investment to many
people, including those with
poor credit records and low
incomes. Credit standards for
mortgages were lowered and
loans were made to high-risk
borrowers. By 2008, America’s
raucous house party was
over. A brief period of easy
lending, especially lax mortgage
practices from 2002 through
2006, exploded into the worst
financial crisis since the Great
Depression. The price plunge in
home prices wiped out trillions
of dollars in home equity, setting
off fears that foreclosures and
tight credit could send home
prices [alling to the point that
millions of  families and
thousands of banks might be
thrust into insolvency.
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LOAN PAYMENT FORMULA FOR FIXED INSTALLMENT LOANS
The regular payment amount, PMT, required to repay a loan of P dollars paid
n times per year over ¢ years at an annual rate r is given by

PMT =

[EeHN

The price of a home is $195,000. The bank requires a 10% down payment and two
points at the time of closing. The cost of the home is financed with a 30-year fixed-
rate mortgage at 7.5%.

a. Find the required down payment.

. Find the amount of the mortgage.

How much must be paid for the two points at closing?

Find the monthly payment (excluding escrowed taxes and insurance).

=

c.
d.
e.

Find the total interest paid over 30 years.
a. The required down payment is 10% ot $195,000 or
0.10 x $195,000 = $19,500. ~

b. The amount of the mortgage is the difference between the price of the home
and the down payment.

down
payment

Amount of ; sale
the mortgage price

$195,000 — $19,500

= $175,500
¢. Tofind the cost of two points on a mortgage of $175,500, find 2% of $175,500.
0.02 x $175,500 = $3510

The down payment ($19,500) is paid to the seller and the cost of two points
($3510) is paid to the lending institution.

d. We are interested in finding the monthly payment for a $175,500 mortgage at
7.5% for 30 years. We use the loan payment formula for installment loans.

P, the mortgage Fixed rate, r, is 7.5%.

amount, is $175,500.

12 payments

Bl 175,500 (LW.\‘ por yar

PMT = ) - 12
b ['1 B (1 o —n.:] r 007:‘—12(30)1
+H) '1(1+——‘ i)
L 12 /g m e
The mortgage time,
f, is 30 years.
8
1096.875 277

T 1 - (1.00625)7%

The monthly mortgage payment for principal and interest is approximately
$1227.00. (Keep in mind that this payment does not include escrowed taxes
and insurance.)
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| Prepare apartial loan
. amortization schedule.
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e. The total cost of interest over 30 years is equal to the difference between
the total of all monthly payments and the amount of the mortgage. The
total of all monthly payments is equal to the amount of the monthly
payment multiplied by the number of payments. We found the amount of
each monthly payment in (d): $1227. The number of payments is equal to
the number of months in a year, 12, multiplied by the number of years in
the mortgage, 30: 12 X 30 = 360. Thus, the total of all monthly
payments = $1227 X 360.

Now we can calculate the interest over 30 years.

i n total of all " amount of
Tl el = monthly paymeats s the mortgage.

$1227 X 360 — $175,500

$441,720 — $175.500 = $266,220

The total interest paid over 30 years is approximately $266,220.

In Example 1, the $175,500 mortgage was financed with a 30-year fixed
rate at 7.5%. The total interest paid over 30 years was approximately
$266,220.

a. Use the loan payment formula for installment loans to find the
monthly payment if the time of the mortgage is reduced to
15 years. Round to the nearest dollar.

b. Find the total interest paid over 15 years.

¢. How much interest is saved by reducing the mortgage from 30 to
15 years?

Loan Amortization Schedules

When a loan is paid off through a series of regular payments, it is said to be
amortized, which literally means “killed off.” In working Check Point 1(c), were you
surprised that nearly $150,000 was saved when the mortgage was amortized over
15 years rather than over 30 years? What adds to the interest cost is the long period
over which the loan is financed. Although each payment is the same, with each
successive payment the interest portion decreases and the portion applied toward
paying off the principal increases. The interest is computed using the simple interest
formula I = Prt. The principal, P, is equal to the balance of the loan, which changes
each month. The rate, 7, is the annual interest rate of the mortgage loan. Because a
payment is made each month, the time, ¢, is

Imonth 1 memth
12 months 12 menths

or 113 of a year.

A document showing how the payment each month is split between interest
and principal is called a loan amortization schedule. Typically, this document
includes the number of the most recent payment and those of any previous monthly
payments, the interest for each payment, the amount of each payment applied to the
principal, and the balance of the loan.

Prepare a loan amortization schedule for the first two months of the mortgage loan
shown in the table at the top of the next page.
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BLITZER BONUS

BITTERSWEET
INTEREST

Early mortgage  payments
illustrate  that it can be
discouraging to realize how
much goes toward interest and
how little goes toward paying off
the principal. Although you get
socked with tons of interest in
the early years of a loan, the one
bright side to the staggering cost
of a mortgage is the mortgage
interest tax deduction. To make
the cost of owning a home more
affordable, the tax code permits
deducting all the mortgage
interest (but not the principal)
that you pay per year on the
loan. Table 8.5 illustrates how
this tax loophole reduces the
cost of the mortgage.

TABLE 8.5 Tax Deductions fora
$100,000 Mortgage at 7% for a

Taxpayer in the 289% Tax Bracket

Net

Tax Cost of

Year | Interest | Savings | Mortgage
| $6968 | $1951 $5017
2 | $6895 | $1931 | $4964
3 $6816 | $1908 $4908
4 | $6732 | $1885 | $4847
5 $6641 | $1859 $4782

_____________________________

N e e e A o . o T o o e P e e A
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LOAN AMORTIZATI

g Annual % rate: 9.5%
| Amount of Mortgage: $130,000

Monthly payment: $1357.50
Number of Monthly Payments 180

Term: Years 15, Months 0

Payment Number Interest Payment Balance 0f Lnan §

1 | 1
. i ;

Prmcnpal Payment

Solution  We begin with payment number 1.

1
Interest for the month = Prt = $130,000 x 0.095 X T ~ $1029.17

= Monthly paymént — Interest payment .
= $1357.50 — $1029.17 = $328.33

Principal payment

Balance of loan = Principal balance — Principal payment
= $130,000 — $328.33 = §129,671.67

Now, starting with a loan balance of $129,671.67, we repeat these computations for
the second month.

1l
Interest for the month = Prt = $129,671.67 X 0.095 X 7~ $1026.57

Principal payment = Monthly payment — Interest payment
= $1357.50 — $1026.57 = $330.93

Balance of loan = Principal balance — Principal payment
= $129,671.67 — $330.93 = $129,340.74

The results of these computations are included in Table 8.4, a partial loan
amortization schedule. By using the simple interest formula month-to-month on
the loan’s balance, a complete loan amortization schedule for all 180 payments
can be calculated.

TABLE 8.4 Loan Amortization Schedule

Annual % rate: 9.5%
Amount of Mortgage: $130,000 Monthly payment: $1357.50
Number of Monthly Payments: 180 Term: Years 15, Months 0
Payment Number Interest Payment Principal Payment Balance of Loan
_ 1 $1029.17 $328.33 $129,671.67
2 1026.57 330.93 129,340.74
3 1023.96 333.54 129,007.22
4 1021.32 336.18 128,671.04
30 944.82 412.68 118,931.35
31 941.55 415.95 118,515.52
125 484.62 872.88 60,340.84
126 477.71 879.79 59,461.05
179 21.26 1336.24 1347.74
180 9.76 1347.74
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g Compute payments and
| interestfor other kinds of fixed
' installment loans.

BLITZER BONUS

CHECKING OUT
FINANCING
OPTIONS

It’'s a good idea to get
preapproved for a car loan
through a bank or credit union
before going to the dealer. You
can then compare the loan
offered by the dealer to your
preapproved loan. Furthermore,
with more money in hand, you’ll
have more negotiating power.

T

Consumer Mathematics and Financial Management

Many lenders supply a loan amortization schedule like the one in Example 2
at the time of closing. Such a schedule shows how the buver pays slightly less in
interest and more in principal for cach payment over the entire life of the loan.

Prepare a loan amortization schedule for the first two months of the
mortgage loan shown in the following table:

Annual % rate 7 0%
{ Amount of Mortgage: $200,000
, Number of Monthly Pa) mentS' 240

!

H
i
{
i

Monthly payment: $1550.00 ‘
Term: Years 20, Momhs 0

Balance of Loan

Payment Nnmber Prmcnpal Payment

Monthly Payments and Interest Costs for Other Kinds
of Fixed Installment Loans

The loan payment formula can be used to determine how much your regular
payments will be on fixed installment loans other than mortgages, including car
loans and student loans. The portions of each payment going toward the principal
and toward the interest will vary as the loan balance declines. Near the beginning of
the loan term, the portion going toward the interest will be relatively high and the
portion going toward the principal will be relatively low. As the loan term continues,
the principal portion will gradually increase and the interest portion will gradualIy
decrease.

You decide to borrow $20,000 for a new car. You can select one of the following
loans, each requiring regular monthly payments:

Installment Loan A: 3-year loan at 7%

Installment Loan B: 5-year loan at 9%.

a. Find the monthly payments and the total interest for Loan A.

b. Find the monthly payments and the total interest for Loan B.
¢. Compare the monthly payments and total interest for the two loans.

S5 1 For each Ioan we use the loan payment formula to compute the
monthly payments.

a. We first determine monthly payments and total interest for Loan A.

P, the loan Rate, r, is 7%.
amount, is $20,000.
12 payments
P(L) 20,000 (—01-27 ) por year
PMT = \1/ e = )] = 618
{1*(1+E) | [1 (L+ 0'0’) |
1277 The foan ts
for 3 years.

The monthly payments are approximately $618.
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THE DARK SIDE OF
STUDENT LOANS

Exercises 17 and 18 in the
Exercise Set that follows apply
the loan payment formula to
determine regular payments and
interest on student loans. Sallie
Mae, the private company that
makes, holds, and buys the most
student loans, has been criticized
as being a moneymaker for its
executives rather than an agency
designed to help students
without the means to finance a
college education. Initially a
government agency, Sallic Mae
has been profiting mightily since
it was privatized in 1997. It
earned an average of 48% annual
return in 2008, three times the
return of commercial banks.
Students who sign up for loans
with what appear to be low fixed
rates may discover upon
graduating that they face an 18%
rate. If they make a single late
payment, late fees will be tacked
on every month until the debt is
paid off. Albert Lord, Sallie Mae’s
chief executive, has become so
rich from student lending that he
built his own private golf course
just outside Washington, D.C.
Getting money to pay for
college may be tough, but paying
it back can break you. Visit the
Web site of Student Loan Justice,
where borrowers tell how their
lives have been ruined by the
burden of debts and harsh
treatment by lenders.
Sources: 60 Minutes, May 14, 2006,
Consumer Reports Money Adviser,
March 2006, Mother Jones, January
2009

__________________________

SECTION 8.5

Installment Loans, Amortization, and Credit Cards

Now we calculate the interest over 3 years, or 36 months.

Total inferest
over 3 years

Il

I

Total of all

monthly payments

$618 X
$2248

36

amount of
minus the loan.

—  $20,000

The total interest paid over 3 years is approximately $2248.

P, the loan
amount, is $20,000.

Rate,

20,000 (

Next, we determine monthly payments and total interest for Loan B.

r

5 \—nt 5 \-12(5)
"ﬁ/' -! {1(14—2&9— ]

The monthly payments are approximately $415.
Now we calculate the interest over 5 years, or 60 months.

Total interest
over 5 years

I

Total of all

manthly payments

$415 X
$4900

60

r, is 9%.
12 payments
0.09 )4 i
12
— = 415
12 The loan is
for 5 years,
amount of
minug the loan.
—  $20,000

The total interest paid over 5 years is approximately $4900.

487

¢. Table 8.6 compares the monthly payments and total interest for the two

loans.

$20,000 loan Monthly Payment | Total Interest

3-year loan at 7%

$618

$2248

5-year loan at 9%

$415

$4900

Monthly payments are less
with the longer-term loan.

Interest is more with the
longer-term loan.

Installment Loan A: 4-year loan at 8%

Installment Loan B: 6-year loan at 10%

You decide to borrow $15,000 for a new car. You can select one of the
following loans, each requiring regular monthly payments:

a. Find the monthly payments and the total interest for Loan A.

b. Find the monthly payments and the total interest for Loan B.

C.

Compare the monthly payments and total interest for the two

loans.
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! Find the interest, the balance
| due, and the minimum monthly
payment for credit card loans.

Open-End Installment Loans

Using a credit card is an example of an open-end installment loan, commonly called
revolving credit. Open-end loans differ from fixed installment loans such as the car
loans in Example 3 in that there is no schedule for paying a fixed amount each
period. Credit card loans require users to make only a minimum monthly payment
that depends on the unpaid balance and the interest rate. Credit cards have high
interest rates compared to other kinds of loans. The interest on credit cards is
computed using the simple interest formula 7 = Prz. However, r represents the
monthly interest rate and ¢ is time in months rather than in years. A typical interest
rate is 1.57% monthly. This is equivalent to a yearly rate of 12 X 1.57%, or 18.84%.
With such a high annual percentage rate, credit card balances should be paid off as
quickly as possible.

Most credit card customers are billed every month. A typical billing period
is May 1 through May 31, but it can also run from, say, May 5 through June 4.
Customers receive a statement, called an itemized billing, that includes the
unpaid balance on the first day of the billing period, the total balance owed on
the last day of the billing period, a list of purchases and cash advances made
during the billing period, any finance charges or other fees incurred, the date of
the last day of the billing period, the payment due date, and the minimum
payment required.

Customers who make a purchase during the billing period and pay the entire
amount of the purchase by the payment due date are not charged interest. By
contrast, customers who make cash advances using their credit cards must pay
interest from the day the money is advanced until the day it is repaid.

Interest on Credit Cards: The Average Daily Balance Method

Methods for calculating interest, or finance charges, on credit cards may vary and
the interest can differ on credit cards that show the same annual percentage rate, or
APR. The method used for calculating interest on most credit cards is called the
average daily balance method.

Interest is calculated using / = Prt, where r is the monthly rate and ¢ is one
month. The principal, P, is the average daily balance. The average daily balance is
the sum of the unpaid balances for each day in the billing period divided by the
number of days in the billing period.

Average daily balance

_ Sum of the unpaid balances for each day in the billing period
- Number of days in the billing period

In Example 4, we illustrate how to determine the average daily balance. At the
conclusion of the example, we summarize the steps used in the computation.

A particular VISA card calculates interest using the average daily balance method.
The monthly interest rate is 1.3% of the average daily balance. The following
transactions occurred during the May 1-May 31 billing period.
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Prewom baldnce $]350 00
May 1 Bllimg date

MayS Mdement AR l C $250 00 Crecht
---"Charge Alrlme kaels------------v- $375 00 §
Charge Books R

]

THE MINIMUM-PAYMENT TRAP

Credit-card debt is made worse by paying only the
required minimum, a mistake made by 11% of credit-
card debtors. Pay the minimum and most of it goes to
interest charges.

| May 20 C

Average Credit-Card Debt
for United States College Students

$5000

May 28 Chargc Restaurant -.
May 31 End of bllhno pLI’]Od

4138 Payment Due Date June 9

:

a. Find the average daily balance for the bllhng perlod Round
to the nearest cent.

b. Find the interest to be paid on June 1, the next billing date.
Round to the nearest cent.

c. Find the balance due on June 1.

d. This credit card requires a $10 minimum monthly payment
if the balance due at the end of the billing period is less

s than $360. Otherwise, the minimum monthly payment is

\SOWCE' i ‘ 5 of the balance due at the end of the billing period

__________________________________________ rounded up to the nearest whole dollar. What is the
minimum monthly payment due by June 97

$3000

$2000

$1000

Average Credit-Card Balance

Freshmen Sophomores  Juniors Seniors

a. We begin by finding the average daily balance for the billing period. First
make a table that shows the beginning date of the billing penod each
transaction date, and the unpaid balance for each date.

i
{

Unpaid Balance

7"1‘;1350 0-0 ' previous balance
| $1350.00 — $250.00 = §1100.00 | $250.00 pamen
. $1100.00 + $375. 00 = $1475.00
| $1475.( 00 + $>7 50 = $1
$153250 + $65.30 = $1

4375.00 charge

§57.50 charge

$65.30 charge

oo |
=)

We now extend our table by adding two columns. One column shows the
number of days at each unpaid balance. The final column shows each unpaid
balance multiplied by the number of days that the balance is outstanding,

Unpaid Number of Days (Unpald) (Number) i
Date Balance |~ at Each Unpaid Balance Balance of Days §
Ry b 555000 | | (S135000)(7) = $9450. 00 |
 May8 | $1100. 00'”5"" T2 ($110000)(2) = $220000 |
Mayl10 | $147500 | 10 (51475, 00)(10) = $14,750.00
T o BT S ($1532.50)(8) = $12.260. 0.00 |
May28 | $1597.80 | T4 | (81597.80)(4) = $6391.20 1
Total: 31 Total: $45051.20

There are 4 days at this unpaid balance,

g o o o Bl 1. T bt e

day in the billing period.

Notice that we found the sum of the products in the final column of the table.
This dollar amount, $45,051.20, gives the sum of the unpaid balances for cach
day in the billing period.
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Now we divide the sum of the unpaid balances for each day in the
billing period, $45,051.20, by the number of days in the billing period, 31. This
gives the average daily balance.

Average daily balance
_ Sum of the unpaid balances for each day in the billing period

Number of days in the billing period

~ $45,051.20
<
The average daily balance is approximately $1453.26.

b. Now we find the interest to be paid on June 1, the next billing date. The
monthly interest rate is 1.3% of the average daily balance. The interest due is
computed using / = Prt.

I = Prt = ($1453.26) (0.013) (1) ~ $18.89

~ $1453.26

The average daily . Time, £, is measured
balance serves as in months, and
the principal. =1 manth.

The interest, or finance charge, for the June 1 billing will be $18.89.

¢. The balance due on June 1, the next billing date, is the unpaid balance on
May 31 plus the interest.

Balance due = $1597.80 + $18.89 = $1616.69

Unpaid balance on May 31, Interest, or finance

obtained from the table at the oharge, obtained
bottom of the previous page from part (b)

1

i The quotient in part (d) is The balance due on June 1 is $1616.69.

path LG e ey R0, ol i d. Because the balance due, $1616.69, exceeds $360, the customer must pay a
i rounds to 45. Because the I e 1

E minimum monthly payment is : minimum of 3¢ of the balance due.

! rounded up, $45 would still be the |
i payment if the approximate :
:\ quotient had been 44.098. ,:

balance due  $1616.69
36 e

Rounded up to the nearest whole dollar, the minimum monthly payment due

by June 9 is $45.

Minimum monthly payment =

The following box summarizes the steps used in Example 4 to determine the
average daily balance. Calculating the average daily balance can be quite tedious
when there are numerous transactions during a billing period.

THE CHANGING-
TERMS TRAP

! i
! !
:I Consumer Reports  (October |
i 2008) cited a credit card with an i
i enticing 9.9% annual interest !
E rate. But the fine print revealed !
1 a $29 account-setup fee, a $95 |
! program fee, a $48 annual fee, |
1 and a $7 monthly servicing fee. E
1 Nearly 40% of the $40 billion in
! i
! :
1 i
x i
! i
1 1
! i
I ]
: i
1 i
: i

ILY BALANCE

DETERMINING THE A !

Step 1 Make a table that shows the beginning date of the billing period, each
(ransaction date, and the unpaid balance for each date.

Step2 Add a column to the table that shows the number of days at each unpaid
balance.

Step 3 Add a final column to the table that shows each unpaid balance

fits that US. card i S : ;
e s S multiplied by the number of days that the balance is outstanding.

earned in 2008 came from fees.
Furthermore, issuers can hike
interest rates and fees at any
time, for any reason. In 2009,
these abuses had Congress
listening, with proposed reforms
that would bring sweeping
changes to the lightly regulated,
$160 billion credit-card industry.

Step 4 Find the sum of the products in the final column of the table. This dollar
amount is the sum of the unpaid balances for each day in the billing period.

Step 5 Compute the average daily balance.
Average daily balance

__ Sum of the unpaid balances for each day in the billing period
Number of days in the billing period
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A credit card calculates interest using the average daily balance method.
%40 The monthly interest rate is 1.6% of the average daily balance. The

following transactions occurred during the May 1-May 31 billing period.

r

|
L.
f

T
Transactlon Descrlptlon | Transaction Amount

i Prevmus balance ‘B8240 00

1
(
|
!

Payment Duc Date June 9

May 1 Bxllmg date

May7 Payment T Bs0.00 Credilwi

May 15 C harge Computer " $1405 00
May 17- Charge Rcstaurantmm | Nﬂg 4520 3 :

May 3’0 Chargc Cl()-thi;iguw F $ ?8_{)‘72 é

May 3] End of bllllng penod ;

A

Answer parts (a) through (d) in Example 4 using this information.

Practice and Application Exercises

)
n
r =nt
1-(1+2)"]
n
to determine the regular payment amount, rounded to the nearest
dollar.

In Exercises 1-18, use

PMT =

Exercises 1-8 involve home mortgages.

1. The price of a home is $220,000. The bank requires a 20%
down payment and three points at the time of closing. The
cost of the home is financed with a 30-year fixed-rate
mortgage at 7%.

a. Find the required down payment.
b. Find the amount of the mortgage.

¢. How much must be paid for the three points at
closing?

d. Find the monthly payment (excluding escrowed taxes
and insurance).

e. Find the total cost of interest over 30 years.

2. The price of a condominium is $180,000. The bank requires a
3% down payment and one point at the time of closing. The
cost of the condominium is financed with a 30-year fixed-
rate mortgage at 8%.

Find the required down payment.

Find the amount of the mortgage.

e T oE

How much must be paid for the one point at closing?

&

Find the monthly payment (excluding escrowed taxes
and insurance).

e. Find the total cost of interest over 30 years.

e

The price of a small cabin is $100,000. The bank requires a
5% down payment. The buyer -is offered two mortgage
options: 20-year fixed at 8% or 30-year fixed at 8%.
Calculate the amount of interest paid for each option.
How much does the buyer save in interest with the 20-year
option?

The price of a home is $160,000. The bank requires a 15%
down payment. The buyer is offered two mortgage
options: 15-year fixed at 8% or 30-year fixed at 8%.
Calculate the amount of interest paid for each option.
How much does the buyer save in interest with the 15-year
option?

In terms of paying less in interest, which is more
economical for a $150,000 mortgage: a 30-year fixed-rate
at 8% or a 20-year fixed-rate at 7.5%? How much is saved
in interest?

In terms of paying less in interest, which is more
economical for a $90,000 mortgage: a 30-year fixed-rate at
8% or a 15-year fixed-rate at 7.5%? How much is saved in
interest?

In Exercises 7-8, which morigage loan has the greater total cost
(closing costs + the amount paid for points + total cost of
interest)? By how much?

g

A $120,000 mortgage with two loan options:

Mortgage A: 30-year fixed at 7% with closing costs of $2000
and one point

Mortgage B: 30-year fixed at 6.5% with closing costs of
$1500 and four points

A $250,000 mortgage with two loan options:

Mortgage A: 30-year fixed at 7.25% with closing costs of
$2000 and one point

Mortgage B: 30-year fixed at 6.25% with closing costs of
costs of $350 and four points
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Exercises 9-18 involve installment loans other than mortgages.

9,

10.

11.

12.

13.

14.

Your credit card has a balance of $4200 and an annual interest
rate of 18%. You decide to pay off the balance over two years.
If there are no further purchases charged to the card,

a. How much must you pay each month?
b. How much total interest will you pay?

Your credit card has a balance of $3600 and an annual interest
rate of 16.5%. You decide to pay off the balance over two
years. If there are no further purchases charged to the card,

a. How much must you pay each month?
b. How much total interest will you pay?

To pay off the $4200 credit-card balance in Exercise 9, you
can get a bank loan at 10.5% with a term of three years.

a. How much will you pay each month? How does
this compare with your credit-card payment in
Exercise 9?

b. How much total interest will you pay? How does
this compare with your total credit-card interest in
Exercise 97

To pay off the $3600 credit-card balance in Exercise 10, you
can get a bank loan at 9.5% with a term of three years.

a. How much will you pay each month? How does
this compare with your credit-card payment in
Exercise 107

b. How much total interest will you pay? How does
this compare with your total credit-card interest in
Exercise 107

Rework Exercise 9 if you decide to pay off the balance over
one year rather than two. How much more must you pay each
month and how much less will you pay in total interest?

Rework Exercise 10 if you decide to pay off the balance over
one year rather than two. How much more must you pay each
month and how much less will you pay in total interest?

In Exercises 1518, round to the nearesi cent.

15.

16.

You borrow $10,000 for four years at 8% toward the
purchase of a car.

a. Find the monthly payments and the total interest for the
loan.

b. Prepare a loan amortization schedule for the first three
months of the car loan. Round entries to the nearest cent.
E Payment | ‘ i
; Number Interest | Principal = Loan Balance

You borrow $30,000 for four years at 8% toward the

purchase of a car.

a. Find the monthly payments and the total interest for the
loan.

b. Prepare a loan amortization schedule for the first three

months of the car loan. Use the table in Exercise 15(b)
and round entries to the nearest cent.

Consumer Mathematics and Financial Management

17. A student graduates from college with a loan of $40,000. The
interest rate is 8.5% and the loan term is 20 years.

a. Find the monthly payments and the total interest for the
loan.

b. Prepare a loan amortization schedule for the first
three months of the student loan. Use the table in
Exercise 15(b) and round entries to the nearest cent.

¢. If the interest rate remains at 8.5% and the loan term is
reduced to ten years, how much more must the student
pay each month and how much less will be paid in total
interest?

18. A student graduates from college with a loan of $50,000. The
interest rate is 7.5% and the loan term is 20 years.

a. Find the monthly payments and the total interest for the
loan.

b. Prepare a loan amortization schedule for the first
three months of the student loan. Use the table in
Exercise 15(b) and round entries to the nearest cent.

c. If the interest rate remains at 7.5% and the loan term is
reduced to ten years, how much more must the student
pay each month and how much less will be paid in total
interest?

Exercises 19-20 involve credit cards that calculate interest using
the average daily balance method. The monthly interest rate is
1.5% of the average daily balance. Each exercise shows
transactions that occurred during the March [-March 31 billing
period. In each exercise,

a. Find the average daily balance for the billing period.
Round to the nearest cent.

b. Find the interest to be paid on April 1, the next billing
date. Round to the nearest cent.

¢. Find the balance due on April 1.

d. This credit card requires a $10 minimum monthly
payment if the balance due at the end of the billing
period is less than $360. Otherwise, the minimum
meonthly payment is %6 of the balance due at the end of
the billing period, rounded up to the nearest whole
dollar. What is the minimum monthly payment due by

April 97
19. Tmm“mm-‘l ﬁéSL“PtIOH ; TransactmnAmount
P1 evious bdlance $624O []0 '
%“March 1% Blllmg date 3 ‘
;--March 5 mPavment i %$300 00 crecht i
?-March7 "Charge Restaurant ”$ 40 00

March 12 -Charge Grocerles 7 W$ 90.00 .
March 21 Char, rge: Car Repalrs $230.00
March 31 End Of bl[hng peuod

: SRS ol

Pavment Due Date Aprll 9
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26. Transactlon Descrlptlon

Trdnsactmn Amount i

o B |

i Prevmus balance &.7150 00

§

’ Mdrch 1 Bllhng date

March4 Payment $400 00 Credll

March 6 kCharge Fulmturc 7 | $1200 00
March 15 Charge Gas 4000
Merh 30 Charoe Grocerles _ $ 50,00

MdI"Ch 31 End (_}f bi]lmg per]od

Payment Due Date Apnl 9 Colvii T NP

Exercmea 2122 mvolvc cndz.t cards thax calculate interest using the
average daily balance method. The monthly interest rate is 1.2% of
the average daily balance. Each exercise shows transactions that
occurred during the June 1-June 30 billing period. In each exercise,

a. Find the average daily balance for the billing period.
Round to the nearest cent.

b. Find the interest to be paid on July 1, the next billing date.
Round to the nearest cent.

¢. Find the balance due on July 1.

d. This credit card requires a $30 minimum monthly
payment if the balance due at the end of the billing
period is less than $400. Otherwise, the minimum monthly
payment is % of the balance due at the end of the billing
period, rounded up to the nearest whole dollar. What is
the minimum monthly payment due by July 9?7

21. | Transactmn Descrlptlon Transactmn Amount

-Prwlous balance $2653 48

June l Bﬂhng date

t Jl.ll’lC 6 i Pavmenl --->7‘$1000 00 credlt : '

;mJuneSW Charge Gas : 7$ %6 25
| June 9 Chalge Grocerles $ H‘% 3
, Tme 17 Charoe Gas $ 42.36

: -Charoe GI’OCE}T!ES . CI $-1-2-7“}-.-9”
| June27 Charge:Clothing | § 214.83

JuneSD -End of bllhng per1od B

Pavment Due Date July 9

221 Transactlon Descrlptlon . Transaction Amount |

Prewous balame, 54()37 9? e
Iune 1 B]llmg date ‘

CJune 5 Pavment “.-"6350 00 Cr(,cht ‘
June 10 Charge:Gas | $3117
Jun(_ 15 Chelge' Prcschpuons-m“ ; $ 42 50
?June 2 Charge Gas ‘B 438
i Charge Grocenes i $112 91

.June 29 Charg;c Clothmg J
June 30 End of bllhng permd

| _Payment Due Dﬂle July 9

e o ———————————_——— T e oo

23. What is a mortgage?

24. What is a down payment?

25. How is the amount of a mortgage determined?

26. Describe why a buyer would select a 30-year fixed-rate
mortgage instead of a 15-year fixed-rate mortgage if interest
rates are j:% to %% lower on a 15-year morigage.

27. Describe one advantage and one disadvantage of an
adjustable-rate mortgage over a fixed-rate mortgage.

28. What is a loan amortization schedule?

29. Describe what happens to the portions of payments going to
principal and interest over the life of an installment loan.

30. Describe one advantage and one disadvantage of home
ownership over renting.

31. Describe the difference between a fixed installment loan and
an open-end installment loan.

32. For a credit card billing period, describe how the average daily
balance is determined. Why is this computation somewhat
tedious when done by hand?

Critical Thinking Exercises

Make Sense? In Exercises 33-36, determine whether each staiement
makes sense or does not make sense, and explain your reasoning.

33. There must be an error in the loan amortization schedule for
my mortgage because the annual interest rate is only 3.5%,
yet the schedule shows that 'm paying more on interest than
on the principal for many of my payments.

34. Assuming that a 3-year car loan has a lower inlerest rate
than a 5-year car loan, people should always select the
3-year loan.

35. 1 like to keep all my money, so I pay only the minimum
required payment on my credit card.

36. I used the formula

)
n

to determine the payment due on my credit card.

37. Use the discussion at the bottom of page 482 to prove the loan
payment formula shown in the box on page 483. Work with
the equation in which the amount the lender expects to
receive is equal to the amount saved in the annuity. Multiply
both sides of this equation by - and then solve for PMT by
dividing both sides by the approprlate expression. Finally,
divide the numerator and the denominator of the resulting
formula for PMT by (1 + %)”‘ to obtain the form of the loan
payment formula shown in the box.

PMT =

38. The unpaid balance of an installment loan is equal to the

present value of the remaining payments. The unpaid balance.

P, is given by
=ni
skt
n

P =PMT ;
B
where PMT is the regular payment amount, 7 is the annual
interest rate, n is the number of payments per year, and £ is the
number of years remaining in the mortgage.

a. Use the loan payment formula to derive the unpaid
balance formula.




