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the company contribute annually to the 401(k) if this is the case?

62. If the answer to Exercise 60 is yes, then the company contributes only the 6% of Remy’s salary. In this case, how
much does the company contribute?

63. How much will Remy need to contribute per year, after the employer contribution?

64. Divide the answer to Exercise 63 by 12 to find the monthly contribution Remy will make.

6.8 The Basics of Loans

Figure 6.17 Loans are contracts that allow people to buy now but require them to pay more. (credit: "Closing" by Tim
Pierce/Flickr, CC BY 2.0)

Learning Objectives

After completing this section, you should be able to:
Describe various reasons for loans.

Describe the terminology associated with loans.
Understand how credit scoring works.

Calculate the payment necessary to pay off a loan.
Read an amortization table.

Determine the cost to finance for a loan.

ok wnNn =

New car envy is real. Some people look at a new car and feel that they too should have a new car. The search begins.
They find the model they want, in the color they want, with the features they want, and then they look at the price. That's
often the point where the new car fever breaks and the reality of borrowing money to purchase the car enters the
picture. This borrowing takes the form of a loan.

In this section, we look at the basics of loans, including terminology, credit scores, payments, and the cost of borrowing
money.

Reasons for Loans

Even if you want a new car because you need one, or if you need a new computer since your current one no longer runs
as fast or smoothly as you would like, or you need a new chimney because the one on your house is crumbling, it's likely
you do not have that cost in cash. Those are very large purchases. How do you buy that if you don 't have the cash?

You borrow the money.

And for helping you with your purchase, the company or bank charges you interest.

Loans are taken out to pay for goods or services when a person does not have the cash to pay for the goods or services.
We are most familiar with loans for the big purchases in our lives, such as cars, homes, and a college education. Loans
are also taken out to pay for repairs, smaller purchases, and home goods like furniture and computers.

Loans can come from a bank, or from the company selling the goods or providing the service. The borrower agrees to
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pay back more than the amount borrowed. So there is a cost to borrowing that should be considered when deciding on a
purchase bought with credit or a borrowed money.
Even using a credit card is a form of a loan.

Essentially, a loan can be obtained for just about any purchase, large or small, that has a cost beyond a person’s cash on
hand.

The Terminology of Loans
There are many words and acronyms that get used in relation to loans. A few are below.

APR is the annual percentage rate. It is the annual interest paid on the money that was borrowed. The principal is the
total amount of the loan, or that has been financed. A fixed interest rate loan has an interest rate that does not change
during the life of the loan. A variable interest rate loan has an interest rate that may change during the life of the loan.
The term of the loan is how long the borrower has to pay the loan back. An installment loan is a loan with a fixed
period, and the borrower pays a fixed amount per period until the loan is paid off. The periods are almost uniformly
monthly. Loan amortization is the process used to calculate how much of each payment will be applied to principal and
how much is applied to interest. Revolving credit, also known as open-end credit, is how most credit cards work but is
also a kind of loan account. (We will learn about credit cards in Credit Cards) You can use up to some specified value,
called the limit, any way you want, and as long as you pay the issuer of the credit according to their terms, you can keep
borrowing from this account.

These and other terminologies can be researched further at Forbes (https://openstax.org/r/terminologies).

17 WHO KNEW?

Credit Scores

Not everyone pays the same interest for the same loan. One person might get an APR of 2.9% while another pays
6.9%. These rates are based on your credit score.

Data about you and your credit is collected by three credit bureaus—Experian, Equifax, and TransUnion. They
calculate your score using one of two main models: FICO and Vantage Score. The score they develop is based on the
following categories:

+ Payment History: Making your payments on time and not missing payments is by far the most important factor.
All three credit types—revolving, installment, and open—contribute to this factor.

+ Credit Utilization or Amount Owed: How much do you owe on your credit card accounts? This category is
concerned with the ratio of how much you owe on revolving credit accounts relative to your available credit, also
known as your credit utilization ratio.

This is the only category that depends solely on your revolving credit accounts.

+ Length of Credit History: This is the average age of your credit history, including the age of the oldest and
newest accounts. All three types of credit accounts play a role in this category.

+ Credit Mix: This number represents the different types of credit accounts you have, such as credit cards, car
loan, mortgages, and whether you are successful managing both revolving and installment accounts.

* New Credit: Have you recently opened a new account or applied for new credit? Lenders want to know how
much new credit you are taking on. So, if you are planning to buy a car and make another large purchase with a
credit card, you may want to space these purchases out.

If you have done well in these categories, your credit score will be high, and you will qualify for lower interest rates
because you are not perceived as being a risky investment. However, if you do poorly in these categories, your score
will be low and you will pay higher interest rates since you present a greater risk.

Check out this nerdwallet article on credit scores (https://openstax.org/r/how_to_improve) to learn more!

[»]| viDEO

Credit Scores Explained (https://openstax.org/r/credit_scores_explained)
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77 WHO KNEW?

Where Do Interest Rates Come From?

There are many factors that impact your interest rate beyond your credit score. Banks have the authority to set their
own rates, so competition between banks impacts interest rates. Bank A doesn’t want to charge interest rates that are
too high, since borrowers will find banks with better rates. Banks also don't want to charge too little interest.

The too little interest is more involved than the too high. The bank needs to make a profit on its loans. Deposits at the
bank are used by the bank to generate loans. The bank has to pay those depositors interest. The bank must charge
more for loans they give than they pay to people with deposits in the bank.

Banks also borrow money from each other. These loans have an interest rate, and once more, the bank making a loan
must make a profit. More directly, they must charge more for loans they give than they pay for loans they take. In the
United States, banks may also borrow from the Federal Reserve, which also charges an interest rate, which is also
called the discount rate.

This is where a bank’s prime rate comes from. A bank’s prime rate is the interest rate it will give to its very best
customers, which means most customers will pay more than the bank’s prime rate. To confuse the issue, there is also
the Wall Street Journals prime rate. It is the average of the prime rates charged by individual banks. The Wall Street
Journal surveys several banks to generate this value.

Banks also increase the interest rate charged to customers based on both the credit risk presented by the customer,
and the risk associate with what the loan will be used for.

Calculating Loan Payments

Loan payments are made up of two components. One component is the interest that accrued during the payment
period. The other component is part of the principal. This should remind you of partial payments from Simple Interest.

Over the course of the loan, the amount of principal remaining to be paid decreases. The interest you pay in a month is
based on the remaining principal, just as in the partial payments of Simple Interest.

FORMULA

The amount of interest, I, to be paid for one period of a loan with remaining principal Pis I = P X % where r is the
interest rate in decimal form and »n is he number of payments in a year (most often n = 12). Since the interest is for the
one period, the time is 1 and does not impact the calculation. Note, interest paid to lenders is always rounded up to
the next penny.

EXAMPLE 6.77

Interest for a Monthly Payment of a Loan
Find the interest to be paid for the period on loans with the following remaining principal and given annual interest rate.
Each period is a month.

1. Remaining principal is $13,450, interest rate is 6.75%
2. Remaining principal is $8,460, interest rate is 5.99%

) Solution
1. Substituting $13,450 for the remaining principal P, 0.0675 for r, and n = 12 since the period is a month into the
formula, we find that the interest to be paid this period is I = P x + = $13,450 x % = $75.66.
2. Substituting $8,460 for the remaining principal P, 0.0599 for r, and n = 12 since the period is a month into the
formula, we find that the interest to be paid this period is I = P x + = $8,450 X % = $42.18.
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YOUR TURN 6.77

Find the interest to be paid for the period on loans with the following remaining principal and given annual interest
rate. Each period is a month.

1. Remaining principal is $56,945, interest rate is 7.5%

2. Remaining principal is $25,850, interest rate is 2.9%

The payment of the loan has to be such that the principal of the loan is paid off with the last payment. In any period, the
amount of interest is defined by the formula above, but changes from period to period since the principal is decreasing
with each payment. The trick is knowing how much principal should be paid each payment so that the loan is paid off at
the stated time. Fortunately, that is found using the following formula.

FORMULA

P X (r/n) X (1 + rin)* X1
(1 + rimn X1 — 1

is the annual interest rate in decimal form, 7 is the number of years of the loan, and n is the number of payments per

year (typically, loans are paid monthly making n = 12).

The payment, pmt, per period to pay down a loan with beginning principal P is pmt = , Where r

Note, payment to lenders is always rounded up to the next penny.

Px(r)x (1+nr"
1+t -1
divided by the number of periods per year), and n is the total number of payments to be made.

EXAMPLE 6.78

Calculating the Payment for a Loan
In the following, calculate the payment necessary to pay off the loan with the given details. The payments are monthly.

& Often, the formula takes the form pmt = , wherer is the interest rate per period (annual rate

1. Acarloan taken out for $28,500 at an annual interest rate of 3.99% for 5 years.
2. A home loan taken out for $136,700 and an annual interest rate of 5.75% for 15 years.

Solution
1. Theloan is for $28,500, which is the principal. The rate is 3.99%, so r = 0.0399. The term of the loan is 5 years, so ¢
=5. Monthly payments means n = 12. Substituting these values for P, r, n, and t into the formula
P X (r/n) X (1 + rinp)* X1
(I +rmyn X1t |

pmt = and calculating, we find the payment for the loan.

P X (rln) X (1 + rin) X1
1+ rmt X1 -1
$28,500 x (0.0399/12) x (1 + 0.399/12)12 X 5
(1 +0.0399/12)12 x5 _ 1

$28,500 x (0.003325) x (1.003325)00
(1.003325)00 — 1

_ $115.6470437
~ 0.220388273

= $524.75

pmt =

The monthly payment needed is $524.75.

2. Theloanis for $136,000, which is the principal P. The rate is 5.75% so r = 0.0575. The term of the loan is 15 years, so
n =15. Monthly payments mean n =12. Substituting these values for P, r, n, and t into the formula

P X (rln) X (1 + rim X1
(1 +rmnt X1 -1

pmt = and calculating, we find the payment for the loan.
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P x (r/n) x (1 + rin* X1
(L4 ripn X1 — |
8136700 x (0.0575/12) x (1 + 0.0575/12)12 % 15
(1 +0.057512)12 %X 15 _ 4

$28,500 x (0.0047917) x (1.0047917)180
(1.003325)180 _ |

_ $1,548.600986
~ 1.364201118

$1,135.18

pmt =

The monthly payment needed is $1,135.18.

YOUR TURN 6.78

In the following, calculate the payment necessary to pay off the loan with the given details. The payments are
monthly.

1. Ahome improvement loan taken out for $17,950 at an annual interest rate of 7.5% for 10 years.

2. Asolar panel installation loan taken out for $33,760 and an annual interest rate of 4.3% for 20 years.

3.8 TECH CHECK

Using Google Sheets to Calculate Loan Payments

Google Sheets has a formula to calculate the monthly payment necessary to pay off a loan with a specified interest
rate and term. The formula is the PMT formula. It uses the principal P, interest rate r, and ¢ years. Follow these steps

Open a Google worksheet and click on any cell.
Type =-PMT(r/12,12*t,P).

Hit the enter key.

The cell displays the payment.

Please note the negative sign. Since Google Sheets is a spreadsheet program, is sees the payment as funds leaving
the account, and so they are, by default, negative. The negative sign in front of the formula makes the result positive.

For example, for a $50,000 loan at 10.9% interest for 7 years, you would type =-PMT(0.109/12,12*7,50000). The
formula and the result are shown in Figure 6.18.

o~ @ T 100% v | s % .0 .00 123+ | Default (Ari

Al v | fx | =PMT(0.109/12,12*7,50000)
A B C D
1 $853.50
2
3
4

Figure 6.18 Google Sheets formula

Alternatively, you can also use an online calculator to find monthly payments for a loan, such as the one at
Caluculator.net (https://openstax.org/r/payment_calculator)
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Reading Amortization Tables

An amortization table or amortization schedule is a table that provides the details of the periodic payments for a loan
where the payments are applied to both the principal and the interest. The principal of the loan is paid down over the life
of the loan. Typically, the payments each period are equal. Importantly, one of the columns will show how much of each
payment is used for interest, another column shows how much is applied to the outstanding principal, and another
column shows the remaining principal or balance Figure 6.19.

Amortization Schedule Calculator

Loan Amount $5,000.00
Interest Rate (annual) 8.00%
Term (Years) 5
|
Monthly Payment $101.38
Month Payment Principal Interest Total Interest Balance

$5,000.00

1 $101.38 $68.05 $33.33 $33.33 $4,931.95

2 $101.38 $68.50 $32.88 $66.21 $4,863.45

3 $101.38 $68.96 $32.42 $98.64 $4,794.49

4 $101.38 $69.42 $31.96 $130.60 $4,725.07

5 $101.38 $69.88 $31.50 $162.10 $4,655.19

6 $101.38 $70.35 $31.03 $193.13 $4,584.84

7 $101.38 $70.82 $30.57 $223.70 $4,514.03

8 $101.38 $71.29 $30.09 $253.79 $4,442.74

9 $101.38 $71.76 $29.62 $283.41 $4,370.97

10 $101.38 $72.24 $29.14 $312.55 $4,298.73

11 $101.38 $72.72 $28.66 $341.21 $4,226.01

12 $101.38 $73.21 $28.17 $369.38 $4,152.80

13 $101.38 $73.70 $27.69 $397.07 $4,079.10

14 $101.38 $74.19 $27.19 $424.26 $4,004.91

15 $101.38 $74.68 $26.70 $450.96 $3,930.23

16 $101.38 $75.18 $26.20 $477.16 $3,855.05

17 $101.38 $75.68 $25.70 $502.86 $3,779.37

18 $101.38 $76.19 $25.20 $528.06 $3,703.18

19 $101.38 $76.69 $24.69 $552.75 $3,626.49

20 $101.38 $77.21 $24.18 $576.92 $3,549.28

21 $101.38 $77.72 $23.66 $600.59 $3,471.56

22 $101.38 $78.24 $23.14 $623.73 $3,393.33

23 $101.38 $78.76 $22.62 $646.35 $3,314.57

24 $101.38 $79.28 $22.10 $668.45 $3,235.28

25 $101.38 $79.81 $21.57 $690.02 $3,155.47

26 $101.38 $80.35 $21.04 $711.05 $3,075.12

27 $101.38 $80.88 $20.50 $731.55 $2,994.24

Figure 6.19 Amortization table

EXAMPLE 6.79

Reading from an Amortization Table
Using the partial amortization table (Figure 6.23), answer the following questions.
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Amortization Schedule Calculator

Loan Amount $10,000.00
Interest Rate (annual) 4.75%
Term (Years) 20
|
Monthly Payment $64.62
Month Payment Principal Interest Total Interest Balance

$10,000.00

1 $64.62 $25.04 $39.58 $39.58 $9,974.96

2 $64.62 $25.14 $39.48 $79.07 $9,949.82

3 $64.62 $25.24 $39.38 $118.45 $9,924.59

4 $64.62 $25.34 $39.28 $157.74 $9,899.25

5 $64.62 $25.44 $39.18 $196.92 $9,873.81

6 $64.62 $25.54 $39.08 $236.01 $9,848.27

7 $64.62 $25.64 $38.98 $274.99 $9,822.63

8 $64.62 $25.74 $38.88 $313.87 $9,796.89

9 $64.62 $25.84 $38.78 $352.65 $9,771.05

10 $64.62 $25.95 $38.68 $391.33 $9,745.10

11 $64.62 $26.05 $38.57 $429.90 $9,719.05

12 $64.62 $26.15 $38.47 $468.37 $9,692.90

13 $64.62 $26.25 $38.37 $506.74 $9,666.65

14 $64.62 $26.36 $38.26 $545.00 $9,640.29

15 $64.62 $26.46 $38.16 $583.16 $9,613.83

16 $64.62 $26.57 $38.05 $621.22 $9,587.26

17 $64.62 $26.67 $37.95 $659.17 $9,560.59

18 $64.62 $26.78 $37.84 $697.01 $9,533.81

19 $64.62 $26.88 $37.74 $734.75 $9,506.92

20 $64.62 $26.99 $37.63 $772.38 $9,479.93

21 $64.62 $27.10 $37.52 $809.91 $9,452.84

22 $64.62 $27.20 $37.42 $847.32 $9,425.63

23 $64.62 $27.31 $37.31 $884.63 $9,398.32

24 $64.62 $27.42 $37.20 $921.83 $9,370.90

25 $64.62 $27.53 $37.09 $958.93 $9,343.37

26 $64.62 $27.64 $36.98 $995.91 $9,315.73

27 $64.62 $27.75 $36.87 $1,032.79 $9,287.98

Figure 6.20 Amortization table

What is the loan amount (principal), the interest rate, and the term of the loan?
How much is the monthly payment?

How much remaining balance is there after the payment in month 15?

How much was the interest in payment 10?

What is the total of the interest paid after payment 18?

6. What happens to the amount paid in interest each month?

upwN =

) Solution
1. Reading the values at the top of the table, we see the principal is $10,000, the interest rate is 4.75%, and has a term
of 20 years.
2. The monthly payment is listed below the term of the loan, and is $64.62.
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$9,613.83
$38.68
$697.01
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The amount paid to interest decreases each month.
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YOUR TURN 6.79

Using the partial amortization table below, answer the following questions.
Amortization Schedule Calculator

Loan Amount $34,700.00
Interest Rate (annual) 3.79%
Term (Years) 6
|
Monthly Payment $539.57
Month Payment Principal Interest Total Interest Balance

$34,700.00

1 $539.57 $429.98 $109.59 $109.59 $34,270.02

2 $539.57 $431.34 $108.24 $217.83 $33,838.68

3 $539.57 $432.70 $106.87 $324.70 $33,405.98

4 $539.57 $434.07 $105.51 $430.21 $32,971.92

5 $539.57 $435.44 $104.14 $534.35 $32,536.48

6 $539.57 $436.81 $102.76 $637.11 $32,099.66

7 $539.57 $438.19 $101.38 $738.49 $31,661.47

8 $539.57 $439.58 $100.00 $838.49 $31,221.90

9 $539.57 $440.96 $98.61 $937.10 $30,780.93

10 $539.57 $442.36 $97.22 $1,034.31 $30,338.57

11 $539.57 $443.75 $95.82 $1,130.13 $29,894.82

12 $539.57 $445.16 $94.42 $1,224.55 $29,449.66

13 $539.57 $446.56 $93.01 $1,317.56 $29,003.10

14 $539.57 $447.97 $91.60 $1,409.16 $28,555.13

15 $539.57 $449.39 $90.19 $1,499.35 $28,105.74

16 $539.57 $450.81 $88.77 $1,588.12 $27,654.93

17 $539.57 $452.23 $87.34 $1,675.46 $27,202.70

18 $539.57 $453.66 $85.92 $1,761.38 $26,749.05

19 $539.57 $455.09 $84.48 $1,845.86 $26,293.95

20 $539.57 $456.53 $83.05 $1,928.90 $25,837.42

21 $539.57 $457.97 $81.60 $2,010.51 $25,379.45

22 $539.57 $459.42 $80.16 $2,090.66 $24,920.04

23 $539.57 $460.87 $78.71 $2,169.37 $24,459.17

24 $539.57 $462.32 $77.25 $2,246.62 $23,996.84

25 $539.57 $463.78 $75.79 $2,322.41 $23,533.06

26 $539.57 $465.25 $74.33 $2,396.74 $23,067.81

27 $539.57 $466.72 $72.86 $2,469.59 $22,601.09

Amortization table

1. What is the loan amount (principal), the interest rate, and the term of the loan?

2. How much is the monthly payment?
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How much remaining balance is there after the payment in month 20?
How much was the interest in payment 5?

What is the total of the interest paid after payment 24?

What happens to the amount paid to the principal each month?

o u AW
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Reading an Amortization Table (https://openstax.org/r/Amortization _Table)

Cost of Finance

There are often costs associated with a loan beyond the interest being paid. The cost of finance of a loan is the sum of
all costs, fees, interest, and other charges paid over the life of the loan.

EXAMPLE 6.80

Cost of Financing a Personal Loan
Irena signed for a loan of $15,000 at 6.33% for 5 years. When she took out the loan, Irena paid a $750 origination fee.
Over the course of the loan, she pays $2,537.96 in interest. What was her cost to finance the loan?

Solution
The cost of finance is the sum is all interest and any fees paid for the loan. The fees paid were $750.00 and the interest
was $2,537.96. Her cost of finance for this loan was $3,287.96.

YOUR TURN 6.80

1. Samantha takes out a $28,000 loan for 6 years at 5.5% interest. When she took out the loan, she paid $4,937.18
in interest, an origination fee of $1,400 and an application fee of $100. What was her cost of finance for this loan?

Check Your Understanding
48. Give three reasons for taking out a loan.
49. What is an installment loan?

50. In an installment loan what happens to the amount of the payment that is applied to interest in later payments
compared to earlier payments?

51. Aninstallment loan is paid monthly. The remaining principal is $5,498. If the interest rate is 12.9%, how much
interest is paid that month?

52. A business loan is taken out for $250,000 for 15 years at 6.9% interest. What are the payments for the loan?
53. Consider the amortization table below. What is the balance after the eleventh payment?

54. The total interest paid on a loan is $38,519.50. The origination fee was $300 while the processing fee was $250. An
additional fee was charged to the borrowers, amounting to another $475. How much was the cost of financing for
this loan?
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L

Loan Amount $45,000.00
Interest Rate (annual) 13.90%
Term (Years) 10
|
Monthly Payment $696.00
Month Payment Principal Interest Total Interest Balance

$45,000.00

1 $696.00 $174.75 $521.25 $521.25 $44,825.25

2 $696.00 $176.77 $519.23 $1,040.48 $44,648.48

3 $696.00 $178.82 $517.18 $1,557.65 $44,469.67

4 $696.00 $180.89 $515.11 $2,072.76 $44,288.78

5 $696.00 $182.98 $513.01 $2,585.77 $44,105.79

6 $696.00 $185.10 $510.89 $3,096.66 $43,920.69

7 $696.00 $187.25 $508.75 $3,605.41 $43,733.44

8 $696.00 $189.42 $506.58 $4,111.99 $43,544.03

9 $696.00 $191.61 $504.38 $4,616.38 $43,352.41

10 $696.00 $193.83 $502.17 $5,118.54 $43,158.58

11 $696.00 $196.08 $499.92 $5,618.46 $42,962.51

12 $696.00 $198.35 $497.65 $6,116.11 $42,764.16

13 $696.00 $200.64 $495.35 $6,611.46 $42,563.52

14 $696.00 $202.97 $493.03 $7,104.49 $42,360.55

15 $696.00 $205.32 $490.68 $7,595.17 $42,155.23

16 $696.00 $207.70 $488.30 $8,083.47 $41,947.53

17 $696.00 $210.10 $485.89 $8,569.36 $41,737.43

18 $696.00 $212.54 $483.46 $9,052.82 $41,524.89

19 $696.00 $215.00 $481.00 $9,533.81 $41,309.89

20 $696.00 $217.49 $478.51 $10,012.32 $41,092.40

21 $696.00 $220.01 $475.99 $10,488.31 $40,872.39

22 $696.00 $222.56 $473.44| $10,961.74 $40,649.84

23 $696.00 $225.14 $470.86 $11,432.60 $40,424.70

24 $696.00 $227.74 $468.25 $11,900.86 $40,196.96

25 $696.00 $230.38 $465.61 $12,366.47 $39,966.58

26 $696.00 $233.05 $462.95 $12,829.42 $39,733.53

27 $696.00 $235.75 $460.25 $13,289.67 $39,497.78

SECTION 6.8 EXERCISES

1.

2
3.
4
5

How do fixed interest rates and variable interest rates differ?

. What is revolving credit?

What is loan amortization?

. What are the two components of a loan payment?

. Name three details that are presented on an amortization schedule.

For the following exercises, calculate the interest due for the monthly installment payment given the remaining
principal and interest rate.
6. Remaining principal = $21,872.99, interest rate = 13.9%
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7. Remaining principal = $2,845.43, interest rate = 4.99%
8. Remaining principal = $78,913.76, interest rate = 2.9%
9. Remaining principal = $6,445.22, interest rate = 5.65%

In the following exercises, calculate the monthly payment for the loan.

10.
11.
12.
13.
14.
15.
16.
17.

Principal = $8,600, annual interest rate = 6.75%, term is 5 years
Principal = $19,400, annual interest rate = 2.25%, term is 6 years
Principal = $11,870, annual interest rate = 3.59%, term is 3 years
Principal = $41,900, annual interest rate = 8.99%, term is 15 years
Principal = $26,150, annual interest rate = 11.1%, term is 7 years
Principal = $46,350, annual interest rate = 2.9%, term is 6 years
Principal = $175,800, annual interest rate = 4.73%, term is 25 years
Principal = $225,000, annual interest rate = 5.06%, term is 30 years

In the following exercises, use the amortization table below to answer the questions.
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Amortization Schedule Calculator

Loan Amount $19,250.00
Interest Rate (annual) 4.75%
Term (Years) 5
|
Monthly Payment $361.07
Month Payment Principal Interest Total Interest Balance

$19,250.00

1 $361.07 $284.87 $76.20 $76.20 $18,965.13

2 $361.07 $286.00 $75.07 $151.27 $18,679.13

3 $361.07 $287.13 $73.94 $225.21 $18,391.99

4 $361.07 $288.27 $72.80 $298.01 $18,103.73

5 $361.07 $289.41 $71.66 $369.67 $17,814.32

6 $361.07 $290.56 $70.52 $440.18 $17,523.76

7 $361.07 $291.71 $69.36 $509.55 $17,232.05

8 $361.07 $292.86 $68.21 $577.76 $16,939.19

9 $361.07 $294.02 $67.05 $644.81 $16,645.17

10 $361.07 $295.18 $65.89 $710.70 $16,349.99

11 $361.07 $296.35 $64.72 $775.42 $16,053.64

12 $361.07 $297.52 $63.55 $838.96 $15,756.11

13 $361.07 $298.70 $62.37 $901.33 $15,457.41

14 $361.07 $299.88 $61.19 $962.51 $15,157.53

15 $361.07 $301.07 $60.00 $1,022.51 $14,856.46

16 $361.07 $302.26 $58.81 $1,081.32 $14,554.19

17 $361.07 $303.46 $57.61 $1,138.93 $14,250.73

18 $361.07 $304.66 $56.41 $1,195.34 $13,946.07

19 $361.07 $305.87 $55.20 $1,250.54 $13,640.20

20 $361.07 $307.08 $53.99 $1,304.54 $13,333.12

21 $361.07 $308.29 $52.78 $1,357.31 $13,024.83

22 $361.07 $309.51 $51.56 $1,408.87 $12,715.32

23 $361.07 $310.74 $50.33 $1,459.20 $12,404.58

24 $361.07 $311.97 $49.10 $1,508.30 $12,092.61

25 $361.07 $313.20 $47.87 $1,556.17 $11,779.40

26 $361.07 $314.44 $46.63 $1,602.80 $11,464.96

27 $361.07 $315.69 $45.38 $1,648.18 $11,149.27

28 $361.07 $316.94 $44.13 $1,692.31 $10,832.33

18.
19.
20.
21.
22.
23.
24,
25.

What was the loan amount, or starting principal?
What was the interest rate?

What is the term of the loan?
What are the monthly payments?
What is the remaining principal after payment 17?
How much of payment 27 was for interest?

How much of payment 19 was for principal?

How much total interest was paid after payment 22?

6.8 * The Basics of Loans 641

In the following exercises, use the amortization table for payments 131-152 of a mortgage below to answer the
questions.
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Amortization Schedule Calculator

Loan Amount $145,750.00
Interest Rate (annual) 5.41%
Term (Years) 20
Monthly Payment $995.20
Month Payment Principal Interest Total Interest Balance

$145,750.00

1 $995.20 $338.11 $657.09 $657.09 | $145,411.89

131 $995.20 $606.77 $388.44 $70,174.09 $85,552.69

132 $995.20 $609.50 $385.70 $70,559.79 $84,943.19

133 $995.20 $612.25 $382.95 $70,942.74 $84,330.94

134 $995.20 $615.01 $380.19 $71,322.93 $83,715.93

135 $995.20 $617.78 $377.42 $71,700.35 $83,098.15

136 $995.20 $620.57 $374.63 $72,074.99 $82,477.59

137 $995.20 $623.37 $371.84 $72,446.82 $81,854.22

138 $995.20 $626.18 $369.03 $72,815.85 $81,228.04

139 $995.20 $629.00 $366.20 $73,182.05 $80,599.05 7

140 $995.20 | $631.83 $363.37 $73,545.42 $79,967.21

141 $995.20 $634.68 $360.52 $73,905.94 $79,332.53

142 $995.20 $637.54 $357.66 $74,263.60 $78,694.99

143 $995.20 $640.42 $354.78 $74,618.38 $78,054.57

144 $995.20 $643.31 $351.90 $74,970.28 | $77,411.26

145 $995.20 $646.21 $349.00 $75,319.27 $76,765.06

146 $995.20 $649.12 $346.08 $75,665.35 $76,115.94

147 $995.20 $652.05 $343.16 $76,008.51 $75,463.89

148 $995.20 $654.99 $340.22 $76,348.73 | $74,808.91

149  $995.20] $657.94 | $337.26| $76,685.99  $74,150.97 |

150 $995.20 $660.90 $334.30 $77,020.29 $73,490.06

151 $995.20 $663.88 $331.32 $77,351.61 $72,826.18

152 $995.20 $666.88 $328.32 $77,679.93 $72,159.30

26. What was the loan amount, or starting principal?

27. What was the interest rate?

28. What is the term of the loan?

29. What are the monthly payments?

30. What is the remaining principal after payment 140?

31. How much of the principal has been paid off after payment 151?
32. How much of payment 138 was for principal?

33. How much total interest was paid after payment 135?

In the following exercises find the cost to finance for the loan.
34. Total interest paid is $94,598.36, origination fee was $450, processing fee was $300, commission fee was
$1,457.50.
35. Total interest paid was $3,209.34, origination fee was $100, processing fee was $200.
36. Total interest paid was $8,295.50, fees were $875.
37. Total interest paid was $56,114.90, origination fee was $1,230, and filing fee was $250.

38. Kylie takes out a $16,780 loan from her credit union for a new car. The loan’s term is 4 years with an interest rate of
6.77%. What are Kylie’s monthly payments?

39. Crissy and Jonesy take out a $13,200 loan for repairs to their roof. The loan is for 10 years at 7.15% interest. What
are their payments for this loan?
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6.8 * The Basics of Loans 643

Below are two amortization tables. They are for loans with the same principal and interest rate, but different terms, the
first a 20-year term and the second a 30-year term. The tables show the last payments of each loan. Use those two

tables for the following exercises.
Amortization Schedule Calculator

Loan Amount $184,900.00
Interest Rate (annual) 4.78%
Term (Years) 20
|
Monthly Payment $1,197.90
Month Payment Principal Interest Total Interest Balance

$184,900.00

1 $1,197.90 $461.38 $736.52 $736.52 $184,438.62

219 $1,197.90 $1,097.58 $100.32| $101,526.39 $24,086.51

220 $1,197.90 $1,101.95 $95.94| $101,622.33 $22,984.55

221 $1,197.90 $1,106.34 $91.56| $101,713.89 $21,878.21

222 $1,197.90 $1,110.75 $87.15| $101,801.04 $20,767.46

223 $1,197.90 $1,115.18 $82.72| $101,883.76 $19,652.28

224  $1,197.90 $1,119.62 $78.28| $101,962.04 $18,532.66

225| $1,197.90 $1,124.08 $73.82| $102,035.86 $17,408.59

226 $1,197.90 $1,128.55 $69.34| $102,105.21 $16,280.03

227 $1,197.90 $1,133.05 $64.85| $102,170.06 $15,146.98

228| $1,197.90 $1,137.56 $60.34| $102,230.39 $14,009.42

229 $1,197.90 $1,142.09 $55.80| $102,286.20 $12,867.32

230 $1,197.90 $1,146.64 $51.25| $102,337.45 $11,720.68

231 $1,197.90 $1,151.21 $46.69 | $102,384.14 $10,569.47

232| $1,197.90 $1,155.80 $42.10| $102,426.24 $9,413.67

233| $1,197.90 $1,160.40 $37.50| $102,463.74 $8,253.27

234| $1,197.90 $1,165.02 $32.88| $102,496.61 $7,088.24

235| $1,197.90 $1,169.66 $28.23| $102,524.85 $5,918.58

236 $1,197.90 $1,174.32 $23.58| $102,548.42 $4,744.26

237 $1,197.90 $1,179.00 $18.90| $102,567.32 $3,565.26

238 $1,197.90 $1,183.70 $14.20| $102,581.52 $2,381.56

239 $1,197.90 $1,188.41 $9.49| $102,591.01 $1,193.15

240 $1,197.90 $1,193.15 $4.75| $102,595.76 $0.00
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Amortization Schedule Calculator

Loan Amount $184,900.00
Interest Rate (annual) 4.78%
Term (Years) 30
Monthly Payment $967.87
Month Payment Principal Interest Total Interest Balance

$184,900.00

1 $967.87 $231.35 ' $736.52 $736.52 $184,668.65

339 $967.87 $886.82 $81.05| $162,669.98 $19,461.29

340 $967.87 $890.35 $77.52| $162,747.50 $18,570.94

341 $967.87 $893.90 $73.97 | $162,821.47 $17,677.04

342 $967.87 $897.46 $70.41| $162,891.89 ' $16,779.58

343 $967.87 $901.03 $66.84 | $162,958.72 $15,878.55

344 $967.87 $904.62 $63.25| $163,021.97 $14,973.93

345 $967.87 $908.23 $59.65| $163,081.62 $14,065.70

346 $967.87 $911.84 $56.03| $163,137.65 $13,153.86

347|  $967.87 $915.48 | $52.40 $163,190.04|  $12,238.38

348 $967.877 $919.12 $48.75| $163,238.79 $11,319.26

349 $967.87 $922.78 $45.09| $163,283.88 $10,396.47

350 $967.87 $926.46 $41.41| $163,325.30 $9,470.01

351 $967.87 $930.15 $37.72| $163,363.02 ‘ $8,539.86

352 $967.87 $933.86 $34.02 $163,397.03 $7,606.01

353 $967.87 $937.57 $30.30| $163,427.33 $6,668.43

354 $967.87 $941.31 $26.56| $163,453.89 $5,727.12

355 $967.87 $945.06 $22.81| $163,476.71 $4,782.06

356 $967.87 $948.82 $19.05| $163,495.76 $3,833.24

357|  $967.87 $952.60 | $15.27| $163,511.02 $2,880.64

358 $967.87 $956.40 $11.47 | $163,522.50 | $1,924.24

359 $967.87 $960.21 $7.66| $163,530.16 $964.03

360 $967.87 $964.03 7 $3.84 7 $163,534.00 $0.00

40. How much total interest was paid for the 20-year loan? The 30-year loan? Calculate the difference.

41. What was the payment for the 20-year loan? The 30-year loan? Calculate the difference.

42. Compare the two loans. Why would the 30-year be preferable over the 20-year loan? Why would the 20-year loan

be preferable to the 30-year loan?

In the following exercises, compare payments per month and interest rates.
43. Aloan for $20,000 is taken out for 5 years. Find the payment is the interest rate is:

®” Qn T o

2.9%
3.9%
4.9%
5.9%

Did the payments increase by the same amount for each 1% jump in interest rate? Describe the pattern.

44. Aloan for $50,000 is taken out for 7 years. Find the payment is the interest rate is:

QN T o

3.5%
4.5%
5.5%
6.5%

Did the payments increase by the same amount for each 1% jump in interest rate?
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