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24C H A P T E R

 � LEARNING OBJECTIVES When you fi nish reading this chapter, you will be able to

 � calculate interest, and
 � determine the value of income-producing properties.

 � KEY TERMS

frontage
interest

net operating income 
(NOI)

perimeter

Real Estate Mathematics
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 � INTRODUCTION

Math is an integral part of the real estate profession. The amount and complexity 
of the math you encounter will vary, depending on your chosen area of real estate. 
Calculators and computers are great time-savers, but licensees still need a solid, 
basic knowledge of math. It is a matter of taking the math concepts and adapting 
them to the real estate profession. 

Some people are comfortable with math, while others experience anxiety and 
stress. Study, review, and practice will help you overcome stress and anxiety so you 
can become comfortable with math. With practice and review, your confi dence 
and ability in real estate math will grow.

This review covers the basics of real estate math to prepare you for the real-world 
situations you will encounter, as well as the math problems you will most likely 
fi nd on your real estate licensing examination.

 �  FRACTIONS,  DECIMALS, AND  PERCENTAGES

A fraction has two parts: the nominator (the number above the line) and the 
denominator (the number below the line) (see Figure 24.1). The denominator 
shows the number of equal parts in the whole or total. The numerator shows the 
number of those parts with which you are working. In the example, the whole or 
total has been divided into eight equal parts, and you have seven of those equal 
parts.

7 Numerator (Top Number)
8 Denominator (Bottom Number)

F I G U R E  24.1 

Parts of a Fraction

A decimal is a number that uses a decimal point followed by digits as a way of 
showing values less than one (for example, 3.25, meaning three complete units 
and one-quarter of a unit). To convert a fraction to a decimal, divide the numera-
tor by the denominator. For example:

7⁄8 = 7 ÷ 8 = 0.875
¹¹⁄8 = 11 ÷ 8 = 1.375

Percent (%) means per hundred or per hundred parts. The whole or total always 
represents 100%.

75% = 75 parts of 100 parts = 75 ÷ 100 = 0.75 = ¾
20% = 120 parts of 100 parts = 120 ÷ 100 = 1.2 = 1¹⁄5

To convert a percentage to a decimal, move the decimal two places to the left and 
drop the % sign.

12.5% = 12.5 ÷ 100 = 0.125 
20% = 2 ÷ 100 = 0.20 or 0.2
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Conversely, to convert a decimal to a percentage, move the decimal two places to 
the right and add the % sign.

0.0875 = 8.75% 
0.9 = 90%

Some fractions are commonly expressed as their decimal equivalents, and vice 
versa:

¹⁄10 = 0.100 = 10%
¹⁄8 = 0.125 = 12.5% or 12½%
¹⁄6 = 0.167 = 16.7% or 16²⁄3%
¹⁄5 = 0.20 = 20%
¼ = 0.25 = 25%
¹⁄3 = 0.333 = 33.3% or 33¹⁄3%
³⁄8 = 0.375 = 37.5% or 37½%
²⁄5 = 0.40 = 40%
½ = 0.50 = 50%
³⁄5 = 0.60 = 60%
5⁄8 = 0.625 = 62.5% or 62½%
²⁄3 = 0.667 = 66.7% or 66²⁄3%
¾ = 0.75 = 75%
4⁄5 = 0.80 = 80%
7⁄8 = 0.875 = 87.5% or 87½%

The following three formulas are important for solving all percentage problems:
Total × rate = part
Part ÷ rate = total
Part ÷ total = rate

To easily remember these formulas,

 � multiply when part is unknown,
 � divide when part is known, and
 � when you divide, always enter part into the calculator fi rst.

 � F O R  E X A M P L E  A house and lot are priced at $235,000. The lot alone is 
valued at $54,000. The lot’s value is what percentage of the total value?

Part ÷ total = rate
$54,000 ÷ $235,000 = 0.229 = 23% (rounded)

 � F O R  E X A M P L E  A broker charges 5.5% commission. What is her com-
mission on the sale of a property for $190,000?

Total × rate = part
$190,000 × 5.5% = $10,450

 �  AREA

Real estate professionals often need to determine a property’s fl oor or ground area. 
The  perimeter of an object or a parcel is the sum of the length of all of its sides. 
The area within the perimeter is fl oor or ground space and is usually expressed in 
square units or acres.
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The term per front foot refers to a lot’s frontage.  Frontage is the length of a property 
along a street or waterfront. If two unlabeled dimensions are given for a parcel of 
land, the fi rst dimension is the frontage.

Irregularly shaped property can be measured easily by a nonsurveyor only if its 
dimensions can be translated into rectangles and triangles. If possible, break the 
property into smaller units (rectangles and triangles), measure each individually, 
and then add them together to fi nd the total area.

 Squares and  Rectangles

Squares and rectangles are four-sided objects. All four sides of a square are the 
same length. Opposite sides of a rectangle are the same lengths; therefore, all 
squares are also rectangles. The equation to determine the area of a rectangle is:

Length × width = area

M A T H  T I P  When two dimensions are given, assume it to be a rectangle unless 
told otherwise.

 � F O R  E X A M P L E  How many square feet are in a room 15 feet 6 inches by 
30 feet 9 inches? The inches must be converted to feet to complete the computation.

6" ÷ 12 = 0.5' + 15' = 15.5' wide
9" ÷ 12 = 0.75' + 30' = 30.75' long

30.75' × 15.5' = 476.625 square feet

 Triangles

A triangle is a three-sided fi gure. The formula used to determine the area of a 
triangle is

½ base × height = area
or
base × height ÷ 2 = area

 � F O R  E X A M P L E  What is the area of a triangular parcel of land that is 
400 feet wide and 200 feet deep?

400'

200'

400' × 200' ÷ 2 = 40,000 sq. ft.

Computing  Construction Costs

There are several diff erent ways to estimate building construction costs. The most 
basic is the square-foot method, which uses the area of the building.

Most homes and commercial buildings have a cost per square foot. This cost may 
vary from region to region and can depend on the quality of construction materi-
als used, but experience and industry averages provide fairly accurate fi gures.
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 � F O R  E X A M P L E  A contractor has been asked to estimate the cost to 
build a new house. The home’s living area is 1,783 square feet, with a 500-square-
foot garage. In this region, homes typically cost $110 per square foot to build, though 
garage space only costs $60 because the ceiling and interior walls can be left unfi n-
ished. What is the estimated cost of constructing this house?

1,783 sq. ft. × $110 = $196,130
500 sq. ft. × $60 = $30,000

$196,130 + $30,000 = $226,130

 � FINANCE PROBLEMS

Interest

 Interest is the cost of using money. The amount of interest paid is determined by 
the agreed annual interest rate, the amount of money borrowed (loan amount) or 
the amount of money still owed (loan balance), and the period of time the money 
is held. When a lender grants a loan for real estate, the loan-to-value (LTV) ratio 
is the percentage of the sales price or appraised value (whichever is less) that the 
lender is willing to lend.

Interest on a loan secured by real estate is typically simple interest based on a 
specifi ed annual return. For example, a 4.5% annual interest payment on a loan 
of $180,000 is $180,000 × 0.045, or $8,100. As a monthly payment, the interest 
is $8,100 ÷ 12, or $675. Interest is always calculated on the remaining principal 
balance.

M A T H  T I P  Use 360-day years and 30-day months unless instructed to do 
otherwise.

The formulas for computing real estate loan  interest payments are as follows:

Principal × rate × time = interest
Interest ÷ rate × time = principal
Interest ÷ principal × time = rate
Interest ÷ principal × rate = time

The principal is the unpaid balance of the loan. The rate is the percentage rate 
of interest to be paid. The time is the length of the period for which interest is to 
be paid.

 � F O R  E X A M P L E  A home equity loan with a 4.5% interest rate has a 
remaining balance of $123,000. What is the monthly interest?

Principal × rate × time = interest
$123,000 × 0.045 × 1/12 = $461.25

Interest rate tables, such as the one in Figure 16.4, can be used to shortcut some 
of the steps involved in computing monthly payments of principal and interest. 
Such tables can be used to determine interest payments. They also can be used 
to tell the potential investor how much of the principal balance must be paid to 
pay down the loan balance over a given number of payments, called amortization.
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 � F O R  E X A M P L E  What is the monthly payment on a loan for $250,000 for 
30 years at a 4¹⁄8% if the loan is to be fully amortized by the end of that time?

According to Figure 16.4, a loan of $1,000 at 4¹⁄8% for 30 years requires a payment 
of $4.85 per month to be completely paid in that time. The monthly payment on a 
$250,000 loan is as follows:

$4.85 × 250 = $1,212.50

Value for Income-Producing Properties

When appraising income-producing property, the value is estimated by using the 
annual  net operating income (NOI) and the current market rate of return or 
capitalization rate. Annual scheduled gross income is adjusted for vacancies and 
credit losses to arrive at the annual eff ective gross income. The annual operating 
expenses are deducted from the annual eff ective gross income to arrive at the 
annual NOI. 

Vacancy/credit loss is usually expressed as a percentage of the scheduled gross.

Scheduled gross income – vacancies and credit losses = eff ective gross 
income
Eff ective gross income – annual operating expenses = NOI

NOI ÷ rate of return = value
NOI ÷ value = rate of return
Value × rate of return = NOI

 � F O R  E X A M P L E  An offi  ce building produces $132,600 annual gross 
income. If the annual expenses are $30,600 and the appraiser estimates the value 
using an 8.5% rate of return, what is the estimated value?

$132,600 annual gross income – $30,600 annual expenses = $102,000 NOI
$102,000 ÷ 8.5% = $1,200,000 value

These formulas also can be used to calculate either the  return on investment 
(ROI) for real estate investing or the monthly NOI. The total becomes original 
cost or investment instead of value.

 � F O R  E X A M P L E  A man invests $335,000 in a property that should pro-
duce a 9 % rate of return. What monthly NOI will he receive?

$335,000 × 9% (0.09) = $30,150
$30,150 NOI ÷ 12 months = $2,512.50 monthly NOI

 � SUMMARY

Real estate practice does not typically require complex mathematics, though 
licensees should be familiar with the concepts and formulas presented in this 
chapter. With a foundation in calculating areas, interest, and amortization, you 
should be comfortable with most necessary computations.
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1. A 100-foot-by-125-foot lot sold for $125,000. 
What was the price per front foot?
a. $10
b. $556
c. $1,000
d. $1,250

2. If the savings and loan gives you a 90% loan on 
a house valued at $88,500, how much additional 
cash must you produce as a down payment if 
you have already paid $4,500 in earnest money?
a. $3,500
b. $4,000
c. $4,350
d. $8,850

3. What would you pay for a building producing 
$11,250 annual net income and showing a 
minimum rate of return of 9%?
a. $101,250
b. $122,625
c. $123,626
d. $125,000

4. Your monthly rent is $525. What is your rent as 
a percentage of an annual income of $21,000?
a. 25%
b. 30%
c. 33%
d. 40%

5. Two sponsoring brokers evenly split the 6% 
commission on a $73,000 home. The selling 
broker was paid 70% of his sponsoring broker’s 
share. The listing broker was paid 30% of her 
sponsoring broker’s share. How much did the 
listing broker receive?
a. $657 
b. $1,314
c. $1,533
d. $4,380

6. Find the number of square feet in a lot with 
a frontage of 75 feet 6 inches and a depth of 
140 feet 9 inches.
a. 216.25
b. 10,626.63
c. 10,652.04
d. 25,510.81

7. You attempt to appraise a 28-unit apartment 
house, employing the income approach. Each 
unit rents for $775 per month, an amount that 
seems consistent with similar rental units in 
the vicinity. For the past fi ve years, the annual 
expenses of operation have averaged $82,460. 
The complex has maintained a consistent 
vacancy rate of 5%. A potential investor is only 
interested if the return is 9.5%. What value 
would you arrive at using these variables?
a. $868,000
b. $1,736,000
c. $1,873,100
d. $2,741,100

8. The buyer has agreed to pay $175,000 in 
sales price, 2.5 loan discount points, and 
a 1% origination fee. If the buyer receives 
a 90% loan-to-value ratio, how much will 
the buyer owe at closing for points and the 
origination fee?
a. $1,575.00
b. $3,937.50
c. $5,512.50
d. $6,125.00

9. Calculate eight months’ interest on a $5,000 
interest-only loan at 9.5%.
a. $39.58
b. $237.50
c. $316.67
d. $475.00

CHAPTER 24 QUIZ
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10. An offi  ce building produces $68,580 annual net 
operating income. What price would you pay for 
this property to show a minimum return of 12% 
on your investment?
a. $489,857
b. $571,500
c. $685,800
d. $768,096

11. A man earns $20,000 per year and can qualify 
for a monthly PITI payment equal to 25% of his 
monthly salary. If the annual tax and insurance 
is $678.24, what loan amount will he will 
qualify for if the monthly PI payment factor is 
$10.29 per $1,000 of loan amount?
a. $35,000
b. $40,500
c. $43,000
d. $66,000

12. What percentage of profi t would you make if 
you paid $10,500 for a lot, built a home on the 
lot that cost $93,000, and then sold the lot and 
house together for $134,550?
a. 13%
b. 23%
c. 30%
d. 45%

13. A buyer pays $2,500 each for four parcels of 
land. He subdivides them into six parcels and 
sells each of the six parcels for $1,950. What 
was the buyer’s percentage of profi t?
a. 14.5%
b. 17%
c. 52%
d. 78%

14. A woman earns an annual income of $60,000, 
and her husband earns $2,400 per month. How 
much can the couple pay monthly for their 
total housing payment if the lender uses a 28% 
qualifying ratio?
a. $672
b. $1,400
c. $2,072
d. $2,352

15. A buyer is granted a 90% loan of $340,500. 
How much will her monthly principal and 
interest payment be, using a loan payment 
factor of $7.16 per $1,000 of loan?
a. $2,194.18
b. $2,437.98
c. $3,064.50
d. $4,755.59
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1. d $1,250 per front foot

$125,000 sales price ÷ 100 front feet = $1,250 per front foot

2. c $4,350 due at closing

100% value – 90% LTV = 10% down payment 

$88,500 × 10% (0.10) = $8,850 down payment

$8,850 down payment – $4,500 earnest money = $4,350 due at closing

3. d $125,000 price

$11,250 annual net income ÷ 9% (0.09) = $125,000 price

4. b 30%

$525 monthly rent × 12 months = $6,300 annual rent 

$6,300 annual rent ÷ $21,000 annual income = 0.30 or 30%

5. a $657

$73,000 sales price × 6% (0.06) = $4,380 full commission

$4,380 full commission ÷ 2 sponsoring brokers = $2,190 sponsoring broker’s 
share of the commission 

$2,190 sponsoring broker’s share of the commission × 30% (0.30) = 
$657 listing broker’s commission

6. b 10,626.63

6" ÷ 12 = 0.5' + 75' = 75.5' frontage

9" ÷ 12 = 0.75' + 140' = 140.75' depth

140.75' × 75.5' = 10,626.63 square feet

7. b $1,736,000

$775 monthly rent × 28 units × 12 months = $260,400 annual scheduled 
gross income 

$260,400 annual scheduled gross income – 5% vacancy rate = 
$247,380 annual eff ective gross income 

$247,380 annual eff ective gross income – $82,460 annual expenses = 
$164,920 annual net operating income 

$164,920 annual net income ÷ 9.5% (0.095) = $1,736,000 value

8. c $5,512.50

2.5 points loan discount + 1 point origination fee = 3.5 points 

$175,000 loan × 90% or (0.90) = $157,500 sales price

$157,500 loan × 3.5% (0.035) = $5,512.50 for points and origination fee

9. c $316.67

$5,000 loan × 9.5% (0.095) = $475 annual interest

$475 annual interest ÷ 12 months × 8 months = $316.67 interest
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10. b $571,500 

$68,580 annual net operating income ÷ 12% (0.12) = $571,500 price

11. a $35,000

$20,000 annual salary ÷ 12 months = $1,666.67 monthly salary 

$1,666.67 monthly salary × 25% = $416.67 monthly PITI payment

$678.24 annual taxes and insurance ÷ 12 months = $56.52 monthly taxes 
and insurance

$416.67 monthly PITI payment – $56.52 monthly TI = $360.15 monthly 
PI payment

$360.15 monthly PI payment ÷ $10.29 × $1,000 = $35,000 loan

12. c 30%

$10,500 cost of lot + $93,000 cost of home = $103,500 total cost

$134,550 sales price – $103,500 total cost = $31,050 profi t 

$31,050 profi t ÷ $103,500 total cost = 0.3 or 30%

13. b 17%

$2,500 cost × 4 parcels = $10,000 total cost

$1,950 sales price × 6 parcels = $11,700 sales price

$11,700 sales price – $10,000 cost = $1,700 profi t

$1,700 profi t ÷ $10,000 cost = 0.17 or 17% profi t

14. c $2,072

$60,000 annual salary ÷ 12 months = $5,000 wife’s monthly salary + 
$2,400 husband’s monthly salary = $7,400 total monthly salary

$7,400 total monthly salary × 28% (0.28) = $2,072 monthly payment

15. b $2,437.98

$340,500 loan ÷ $1,000 × $7.16 = $2,437.98 monthly principal and interest 
payment




