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REVIEW OF DIRECT CAPITALIZATION
The income capitalization approach to property valuation, also commonly
referred to as the income approach, is a method by which the fair market value
of real estate is based upon the amount of net operating income (NOI) the
property generates.
Specifically, the income capitalization approach uses two variables to determine
a property's fair market value. First is the net operating income which refers to a
property's annual income after all its operating expenses are paid. Second is the
overall capitalization rate (RO), a percentage that expresses a property's
estimated NOI as a percentage of its market value.
The formula for direct capitalization is:

The formula (equation) may be expressed as:
I (income) = Rate x Value
R (rate) = Income ÷ Value
V (value) = Income ÷ Rate
Reminder: “I” – represents the Annual Net Operating Income
“R” – represents the Overall Capitalization Rate (RO)
“V” – represents the Value (represented by a recent sale)

DETERMINING THE NET OPERATING INCOME
Determining the Net Operating Income involves a process known as
“Reconstruction of the Owner’s Operating Statement”. Often, as the appraiser is
developing the NOI financial information is provided that must be restated
(reconstructed) for the appraisal process.
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The reconstructed income & expense statement (operating statement) may be
developed from rent comparables in the area. Regardless of the source, the
resulting NOI should be developed from market data and representative of
conditions relating to the valuation date.
The process of reconstructing the operating statement is as follows:
POTENTIAL GROSS INCOME
-Vacancy & Collection Loss
+Miscellaneous Income
=EFFECTIVE GROSS INCOME
-Allowable Expenses
(Operating Expenses & Reserves for Replacement)
=NET OPERATING INCOME
DEFINITIONS:
Potential Gross Income is the annual economic rent for the property at100 %
occupancy. It includes the market rent from all scheduled sources.
Vacancy and Collection Loss
Properties will experience some amount of vacancy during their economic
life.
During the economic life of a property, there will be a loss of rental income
because of the failure of tenants to pay the rent.
The amount that is allowed for vacancy and collection loss must be based
on an analysis of properties that are comparable to the subject.
Miscellaneous Income (Miscellaneous income may come from several sources
other than the scheduled rents.)
Miscellaneous income covers all income generated by the operation of the
real estate that is not derived directly from scheduled rental of space. Some
examples of miscellaneous income are parking fees, vending machines,
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coin operated laundries, and cable installation. Miscellaneous income
included the real estate valuation must be attributable to the real estate.
Effective gross income (EGI)
Effective gross income is obtained after determining the potential gross income
for the property. EGI is Potential Gross Income less vacancy and collection
loss plus appropriate miscellaneous income.
Proper expenses (deducted)
Operating expenses are ordinary and typical expenses that are necessary to keep
the property functional and rented competitively with other properties in the area.
Operating expenses vary from property to property, depending on the type of
occupancy, use type, and quality of management.
In analyzing the operating expenses for a property, the operating
statements from comparable properties must be reviewed and the
following considered:
Does the expense amount appear to be typical for the property and is the
amount verified by expense statements of comparable properties?
Do the expenses tend to appear infrequently?
Do the expenses appear to indicate typical management?
Are the various reported expenses consistent as they relate to each other
(maintenance, age, and reserves for replacement)?
Is the ratio of expenses to effective gross income comparable to those for
competitive properties?
Some Examples of proper expenses are:
•
•
•
•
•

Management
Insurance
Utilities
Maintenance
Legal and accounting fees
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•
•
•
•

Employee wages and fringe benefits
Lawn maintenance
Miscellaneous
Reserves for replacement

Reserves for replacement
Short-lived items are items which are expected to have a remaining
economic life less than the remaining economic life of the property.
The amount of expense for short-lived items is computed by dividing the
replacement cost of the item by the number of years of total economic life.
Some examples are carpets, drapes, heating, air conditioning, ranges,
refrigerators, water heaters, and paving, etc.
Types Of Rents
Market rent - The rental income that a property would most probably command
in the open market; indicated by current rents paid and asked for comparable
space as of the date of the appraisal.
Market rent should reflect the location of the property, size of the property,
supply and demand factors, and terms of lease between knowledgeable and
prudent owners and tenants and is also known as economic rent.
Contract rent - The actual rental income specified in a lease; actual rent payable
as distinguished from market rent or rent that could be expected if the property
were available for rent on the open market.
Minimum base rent - The fixed portion of the rent under the terms of a
percentage lease.
Percentage rent - Percentage rent is rental income received in accordance with
the terms of a percentage clause in a lease. Percentage rent is typically derived
from rental tenants and is based on a certain percentage of their sales revenue.
Overage rent - the percentage rent paid over and above the guaranteed minimum
rate; payable under the terms of a lease that requires additional rent under
prescribed conditions such as the achievement of a particular level or proﬁt of
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retail sales volume by the tenant; commonly used in connection with additional
rent paid under a percentage clause.
Deficit rent (leasehold income) - Occurs when market rent is greater than
contract rent.
Excess rent - the amount of which contract exceeds market rent at the time of
the appraisal; created by a favorable lease and may reflect locational advantage,
unusual management, or lease execution in an earlier, stronger rental market. Due
to higher risk inherent in the receipt of excess rent, it may be calculated separately
and capitalized at a higher rate in the income capitalization approach.
Types of Rentable Area
Gross building area - The total constructed area of a building as measured on
the outside of the structure.
Gross Leasable area (GLA) -All area within the outside walls, including
lobbies, washrooms, janitor’s closets, and so on, but excluding building stairs,
fire towers, elevator shafts, flues, vents, stacks, pipe shafts, and vertical ducts if
they serve more than one ﬂoor.
Net Leasable area (NLA) - The area within a building or structure that is
occupied by an individual tenant. Net Leasable area does not include any of the
common areas, such as lobbies and restrooms, shared by other tenants and is also
referred to as net rentable area (NRA).
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Example 1-1
Reconstruction of the Income and Expense Statement
You have been given the owner's operating statement for a 60-unit apartment
complex. The statement has been prepared by the owner's accountant for income
tax purposes and you will need to reconstruct it for appraisal purposes .
Income and Expense Statement
Dove Tree Apartments
Income
Apartment rents
Laundry facilities

$581,400
7,500
$588,900

Gross income
Expenses:
Real estate taxes
Insurance
Salaries
Fringe benefits
Painting 10 units
Utilities
Grounds maintenance
Advertising
Depreciation
Debt service (principal & interest)
Replace 5 refrigerators
Replace 8 stoves
Replace 10 water heaters
Total expenses:

$45,450
30,600
34,500
9,650
20,000
73,100
18,500
4,800
195,000
198,400
4,000
5,600
6,000
$645,600

An analysis of the market indicates a potential gross income (PGI) of $630,000,
and a rate of 5% for vacancy and collection loss. The owner's miscellaneous
income is typical, and the allowable expenses are similar to comparable
complexes requiring no adjustment. Also, expenses for items that are considered
reserves for replacement are comparable to similar complexes. The owner did not
include any allowance for management. However, a management fee of 5% of
the effective gross income is an appropriate adjustment.
The stoves and refrigerators have a 15-year life, while the water heaters have a
10-year life. There is one stove, refrigerator, and water heater in each apartment.
The roof cover for the complex has a 20-year life and would cost $60,000 to
replace. All units should be repainted on a five-year cycle. The floor covering in
each unit lasts 9 years and costs $1,200 per unit to replace.
Using market data and the owner's allowable expenses you can now reconstruct
the income and expense statement.
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Example 1-1 Solution
Income and Expense Statement
Dove Tree Apartments

Potential Gross Income
Vacancy and Collection Loss
Miscellaneous Income
Effective Gross Income

630,000 100.00%
(31,500)
5.00%
7,500
606,000

Operating Expenses
Management
Insurance
Salaries
Fringe Benefits
Utilities
Grounds Maintenance
Advertising

30,300
30,600
34,500
9,650
73,100
18,500
4,800

5.00%
5.05%
5.69%
1.59%
12.06%
3.05%
0.79%

Reserves for Replacement
Refrigerators [(800 x 60) / 15]
Stoves [(700 x 60) / 15]
Water heaters [(600 x 60) / 10]
Painting [(2,000 x 60) / 5]
Floor cover [(1,200 x 60) / 9]
Roof cover (60,000 / 20)

3,200
2,800
3,600
24,000
8,000
3,000

0.53%
0.46%
0.59%
3.96%
1.32%
0.50%

Total Expenses
Net Operating Income

(246,050)
359,950
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40.60%
59.40%

Problem 1-1
You are appraising a small retail shopping center and have completed a market
study and expect the property to rent for $18.00 per square foot of net
leasable area. The building’s gross area is 80,000 square feet and the common
area is 12% of the gross area.
Annual anticipated operating expenses are listed below.
Insurance.................................................................. $30,000
Depreciation…………………………………………$80,000
Management ........................................ 4% of effective gross income
Repairs ..................................................................... $22,000
Mortgage principal…………………………………..$42,000
Legal and accounting........................... 1% of effective gross income
Miscellaneous expenses .......................................... .$5,600
Mortgage interest……………………………………..$328,000
Utilities,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,…………….$98,200
Real estate taxes .................................. ……………..$50,000
Vacancy and collection loss is expected to be 10% and there is no miscellaneous
income.
Reserves for replacement includes replacement of store fronts, painting and
decorating, and floor covering replacement and the total is confirmed as
$130,000.
What is the Annual Net Operating Income (NOI)?
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Rent Concessions
A rent concession is a loss in income for the owner because of an agreement with
the tenant to either reduce the rent on short term basis, or allow free rent for a
short term, or supply higher than normal tenant improvement (TI) work.
The concession calculation and subsequent deduction can only be made if this
type of concession is a standard market practice. It may be that the owner has a
need to ﬁll vacant space as soon as possible, and elects to handle it by granting
concessions, when in fact, the typical landlord does not. Adjusting for atypical
rent concession will provide a value estimate of the leased fee value, not fee
simple value.
The appraiser must research the current market regarding concessions
before making decisions on when, or if, it is appropriate to adjust the income
stream.
If the rent concession is considered an appropriate deduction because of what
the market indicates, it should be removed from the income in a manner like a
vacancy deduction. However, if the concession being given appears to be shortterm in nature, a suggestion for a more appropriate way to address that income
loss would be to deduct the lost rent by discounting it over the projected short
term, then deducting that total from the final income estimate.

Example 1-2
The lease on an office building is for five years with a base rate of $30.00 per
square foot. The landlord is offering a rent concession of three months free rent.
What would be the effective rent amount per square foot?
Rent concession term
Lease tern
Concession percentage
3 months / 60 months
Base rent
Rent concession per square foot $30.00 x 0.05
Effective rent
$30.00 SF - $1.50 SF
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3 months
5 years (60 months)
0.05
$30.00 / square foot (SF)
$1.50 per SF
$28.50 SF

Problem 1-2
Due to supply demand for this property type the owner must give a rent
concession (market required) to lease a property. The annual rent spelled out in
the lease is $1,000 per month plus one-month free rent. In this situation, what is
the effective rent per month?

EXPENSE REIMBURSEMENTS & CAM EXPENSES, PASS THROUGH
EXPENSES & EXPENSE STOPS
Expense reimbursements:
When a tenant is forced to pay the landlord additional expenses because of the
expense stop, that amount of money is normally classified as expense
reimbursements and shows up as income in the operating statement.
The expense portion of the operating statement will probably reflect all expenses
paid by the landlord, including that amount reimbursed. The appraiser needs to
use care when using this information when analyzing a specific property’s
income and expense data.
Reimbursements may include common area maintenance, CAM (see below)
expenses being paid by the tenant. The operating statement should be checked to
see if these expenses are showing up as an expense item or not.
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CAM Expenses
CAM (common area maintenance) expenses are usually called out in a lease for
the purpose of defining a specific cost that the tenant will be responsible for.
This type of “called out” expense is more common with retail leases than other
property type. Newer retail property tenants will ordinarily pay all rented space
expenses. This would leave the landlord paying all operating costs for the
common area. Many landlords will pass this expense on to the tenant by setting
that item up in the lease as something the tenant must pay the landlord, usually
on a prorated basis (tenant space to total area ratio).
Pass-through Expenses
This is a term used for those expenses the property incurs that exceed the level of
expense the landlord is willing to pay. This expense is then paid by the tenant,
usually on a prorated basis according to its space percentage of the total area.
Expense Stop(s)
This is a term used for the level of expense that the landlord is willing to pay.
This number is usually expressed as a dollar amount per square foot, and includes
all expenses that the landlord is responsible for in the year the lease was written.
Sometimes the owner will use the following year as the base year for the stop,
and project the expenses for that period. Many times the term “expense stop” will
not be used. Instead, the landlord might choose to call the expense limit the “base
year expenses”.
This number is usually the total dollar amount of the landlord’s expenses for the
year considered the base year.
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Leasing Commissions
Many times, owners of multi-tenant properties will turn to leasing agents to
secure leases for their building, including lease preparation, and sometimes,
property management.
The leasing agents make their money by charging the landlord a fee or
commission for securing the tenant. That fee is usually based on the
total revenue generated by the lease they secure. It is usually a small
percentage somewhere in the 5% to 7% range.
Leasing commissions may be paid up front, or may be paid out
monthly/annually over the life of the lease. This is a real expense to
many owners, and could be an appropriate operating expense
deduction.
Care should be taken when using this cost for mass appraisal to ensure
that a common or consistent rate is used for all property types where it
is applicable.
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Tenant Improvements
Tenant improvement costs are a capital expenditure that can be annualized and
recovered by the landlord through the rent payment. Therefore, it can be
considered an appropriate annualized expense deduction.
The problem with using tenant improvements as expenses is the variety
and extent of work done from one property to another. Some older
properties aren’t updated with new tenant improvements to attract new
tenants. Others and new building owners might spend amounts from $5
a square foot upwards to $40 a square foot.
As stated, this is an appropriate expense. However, it is very difficult
to standardize this expense for mass appraisal use. Care should be taken
when developing the expense models if this cost is to be included.
If the tenant improvements recovery costs are included in the rent, an
alternative to removing those costs on an annualized basis as a expense,
would be to consider them as a one-time capital expenditure and
subtract that cost from the final income estimate of value. This amount
would be the total TI costs necessary to bring non-current leased space
up to market level rent as of the appraisal date.
It would be inappropriate to expense out or subtract a lump sum cost
for TI if the capitalization rate you are using wasn’t developed in the
same manner. This means that if the TI costs weren’t removed from the
income as an expense or subtracted from the adjusted sale price used in
calculating the capitalization rate, then you cannot make that
adjustment to your NOI or appraised value.
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Example 1-3
RENT CONCESSIONS
METHOD 1:
Take a percentage of the total income from the potential gross income (PGI).
As an example: 5% of the revenue was lost due to concessions.
Multiply 5% times the PGI to get that loss in revenue.
PGI = $34,800 x 0.05 = $1,740 rent concession
METHOD 2:
Reduce the rent rate to an effective rent rate considering the reduced or free rent
or higher than market TI allowance.
The tenant was given 3 months free rent on a 5-year (60 month) lease. The gross
rent in the lease is $20.00 per SF. You can calculate effective rent by dividing 3
by 60 to get 5% and then deduct 5% from the original rental rate of $20 to get an
effective rate of $19 for the life of the lease.
3 / 60 = 0.05 Percent of lease than was given as a concession.
0.05 x $20 per SF = $1.00
$20.00 - $1.00 = $19.00 Effective rent considering the concession.
If the property had 9,000 SF, the rent concession would be:
9,000 x $1 x 5 years = $45,000.
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Example 1-4
RENT CONCESSIONS
Using the information for Method 2 on Example 1-3, as shown below, what
would be the rent loss if the rent for Years 4 & 5 increased to $22 per SF?
The tenant was given 3 months free rent on a 5 year (60 month) lease. The gross
rent in the lease is $20.00 per SF. You can calculate effective rent by dividing 3
by 60 to get 5% and then deduct 5% from the original rental rate of $20 to get an
effective rate of $19 for the first three years of the lease. The effective rent for
Years 4 & 5 would be $20.90 or a rent loss of $1 .10 per SF.
As this is a 5-year lease, it may be appropriate to discount the rent concession
over the life of the lease. For this example, the rate used for discounting will be
9%.
Solving with
Compound
Interest Tables
See the annual tables in the Appendix - PV of $1 and PV of $1 per
period
$9,000 x 2.531295
=
$22,781.6550
$9,900 x 0.708425
=
$7,013.4075
$9,900 x 0.649931
=
$6,434.3169
PV of Rent Loss

$36,229.3794
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Problem 1-3

RENT CONCESSIONS
1. A property owner has given a tenant 6 months of free rent on a 6-year lease.
If this is a gross lease at $24 per SF and is for 4,200 SF, what is the rent
concession not considering the net present value of the rent loss?
2. What would be the rent concession for the above property if there were stepups in the lease as listed below and a discount rate of 9%? Years 3 & 4 rent to
be $25 per SF Years 5 & 6 rent to be $26.50 per SF?
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Example 1-5
PASS-THROUGH EXPENSES
An office building was recently remodeled and has signed new leases with the
tenants. The new leases state that all expenses above the base year annual
expenses of $365,000 will be pass-through to the tenants based upon the net
leasable area per tenant. Annual expenses for the next year were $392,000. If
tenant A has 12,000 SF of the total NLA of 60,000 SF, what would be the amount
of pass-through expense to tenant A and what is the expense stop per SF?
$392,000 - $365,000 = $27,000 of pass-through expenses
12,000 / 60,000 = 0.20

20% of the space for tenant A

$27,000 x 0.20 = $5,400

Pass-through expense for tenant A

$365,000 / 60,000 = $6.08 per SF expense stop
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Problem 1-4
PASS-THROUGH EXPENSES
Base year expenses are $651,160 and current year expenses are $702,543. You
are leasing 4,000 SF of the total NLA of 85,000. What is the amount of your passthrough expenses and what is the expense stop per SF?
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Example 1-6
TENANT IMPROVEMENTS (TI)
Subject has 10,000 SF of NLA and was renting for $18.25 per SF. lt is anticipated
that the TI costs will be $185,450 in order to attract a new tenant for a 5-year
lease. What would the rent be after making the tenant improvements?

TI
Size
TI per Sq Ft.
Assuming 5 Year Lease
Old Rent
Rent Necessary to Recover TI

20

$ 185,450
10,000
$
$
$
$

18.55
3.71
18.25
21.96

Problem 1-5
TENANT IMPROVEMENTS (TI)
To fill the vacant space, a property owner will have to make TI of $426,500 to
the NLA of 14,200 SF. The previous tenant was paying $23.00 per SF and was
considered market. If the new lease will be for 6 years, what will be the necessary
rent to recover the cost of the TI?
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REVIEW OF CAPITALIZATION RATES
Overall Capitalization Rate (Ro) Expresses the relationship between net operating income and market value of
property (The overall capitalization rate represents the percentage that net
operating income is in relation to total property value.)
Used in direct capitalization (IRV)
• The overall capitalization rate (Ro) is a weighted average of
the mortgage capitalization rate (RM) and the equity
capitalization rate (RE)
• Theoretically composed of the 'return on' rate (or overall yield
rate Yo or property discount rate) and a portion of the 'return
of (or recapture rate) for the improvements. While all the
component parts are included in the overall capitalization rate,
there is not necessarily any separate identification of each of
the rates included within the overall capitalization rate.
• It does not distinguish between land rate and improvement
rate components. The overall capitalization rate (RO) is a
weighted average of the land and improvement capitalization
rates used in straight-line capitalization. While all the
component parts land capitalization rate (RL) and
improvement capitalization rate (RB) are included in the
overall capitalization rate, there is not necessarily any
separate identification of each of the rates included within the
overall capitalization rate.
There are six methods which can be used to derive an overall capitalization rate
(Ro), they are:
•
•
•
•
•
•

Market comparisons
Band of investment (mortgage & equity components)
Debt coverage ratio
Net income ratio
Band of investment (land & improvement components)
Yield change techniques
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Market Comparison Method
The market comparison method formula is Ro = I ÷ V
Problem 1-6
You are appraising an apartment complex and want to develop an overall rate
from the market. You find six sales of similar apartment complexes. The
following is the data for the six comparables:

Sale No.
1
2
3
4
5
6

Sale Price
990,000
980,000
920,000
912,000
955,000
950,000

Land to
Remaining Improvement
Net Operating
Economic Life
Ratio
Expense Ratio
Income
18
1:4
34%
64,600
20
1:5
27%
64,000
20
1:4
30%
64,800
20
1:4
30%
64,000
20
1:4
30%
67,000
22
1:5
30%
85,500

The subject property has a remaining economic life of 20 years, a land-toimprovement ratio of 1:4 and an expense ratio of 30%. The six comparables and
the subject property are of similar construction and condition.
What is the indicated overall capitalization rate by market comparison, based on
the six comparable sales?

23

Band of Investment (mortgage & equity components)
The overall capitalization rate (Ro) is the weighted average of the annual mortgage
constant (mortgage capitalization rate RM) and equity capitalization rate (RE),
weighted by the respective proportions of total property value that each
represents.
Note: This method does not include Real Estate Taxes in the RO.
Assume typical mortgage financing requires an 8% loan with monthly payments
for 20 years. Looking up the mortgage annual constant in the compound interest
tables for this loan indicates a rate of 0.100373. The equity capitalization rate
(RE) is 12%. Also assume that the debt represents 60% of value and the equity
represents 40% of value.
Note: The annual mortgage constant (RM) is the ratio of the total mortgage
payments for the year (annual debt service) divided by the amount of money
borrowed. RM = IM ÷ MA

To determine the overall capitalization rate (RO) using the band-of-investment
method with debt and equity components is shown below:

Financial
Percent of
Components Investment
Debt
0.60
Equity
0.40
Totals
1.00

x
x

Rate
0.100373
0.120000
Overall Rate (Ro)
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=
=
=

Product
0.060224
0.048000
0.108224

Problem 1-7
Development of an Ro – Band of Investment Method Using Mortgage and
Equity Components
You have been asked to develop an overall capitalization rate (RO) for use in a
commercial appraisal. You believe that similar commercial properties are
financed with 70% debt and 30% equity. From discussions with investors and
lenders, you have determined investors require an equity capitalization rate (RE)
of 6% for properties such as the subject and lenders require an 6% yield on loans
of this type of mortgage, financed for 20 years with monthly payments
From this information develop the overall capitalization rate (RO) applicable to
the subject commercial property. (Round your answer to 3 decimal places.)
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Equity Capitalization Rate

Equity dividend rate - Uses before-tax cash flow and is often referred to as cashon-cash return.
Calculated by (net operating income - debt service) / equity investment.
The equity investment is the amount of money that the investor must contribute
to purchase a property.
The equity dividend rate is also called the equity capitalization rate.
Internal Rate of Return (IRR) - The annualized yield rate on capital that is (or
could be) generated by an asset or within a group of capital assets over a period
of ownership. Internal Rate of Return is the rate that discounts all future cash
flows to a net present worth equal to the original investment.
Example 1-7
Equity Dividend Rate
The Equity Dividend Rate, sometimes called the cash-on-cash return is expressed
as a percentage. Suppose an investor purchased a property with a NOI of
$110,000. She paid $200,000 down and has annual debt service of $80,298.
What is the equity dividend rate?
Cash Down PMT

200,000

NOI

110,000

Annual Loan PMT

80,298

Annual Equity Cash Flow

29,702

Equity Dividend Rate
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0.1485

Problem 1-8
A property sold for $6,000,000 and has a NOI of $570,000. A first mortgage is
available at 70%, payments are monthly over 20 years, and the interest rate is
6%.
What is the mortgage capitalization rate (RM)?
What is the equity dividend rate (RE)?
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Example 1-8 Debt Coverage Ratio
RO, Debt coverage ratio method,
Often used by lending institutions that are sensitive to the safety of their loan
investments. The lenders are concerned with profits expected by the property
and providing a safety margin so that the borrower will be able to meet debt
service obligations on the amount loaned on the property. It is a measure of
solvency.
The formula for the DCR method is: R O = DCR x M x R M where DCR equals
the debt coverage ratio, M equals the loan-to-value ratio, and RM equals the
mortgage capitalization rate.
Formula for developing the debt coverage ratio (DCR) is:
NOI = Net Operating Income
IM = Income necessary to satisfy mortgage payments (annual debt service)
Note: can also be computed by multiplying R M times the amount
borrowed.
Assume a property's net operating income is $700,000 and the annual debt
service is $511,740. The debt coverage ratio is calculated as follows:
DCR = $700,000 ÷ $511,740 = 1.3679
If a mortgage can be obtained to finance 75% of the value of the property with
an annual mortgage requirement of 11.19% of the amount financed, the overall
rate is calculated as follows:
R O = 1.3679x0.1119 x 0.75
= 0.1148
= 0.115 (rounded)
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Problem 1-9
Debt Coverage Ratio
A property with an annual net operating income of $62,000 recently sold for
$700,000. It was purchased with a mortgage. The loan terms called for a loan to
value ratio of 70% with an interest rate of 8%. The loan requires monthly
payments over a term of 20 years.
Given this information calculate the overall capitalization rate (if possible).
What method, if any, did you use to determine the Ro?
What is the debt coverage ratio?

Example 1-9 Net Income Ratio Method
The overall capitalization rate (Ro) can be developed by dividing the net income
ratio by the effective gross income multiplier. The net income ratio is the ratio
of net operating income to effective gross income. The effective gross income
multiplier is the total sales price divided by the annual effective gross income.
For example, assume the effective gross income for a commercial property is
$234,000 and the operating expenses for similar properties typically amount to
40 % of effective gross income. Also assume the property sold recently for
$1,123,200. What is the overall capitalization rate?
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The formula for determining the overall capitalization rate (Ro) using the net
income ratio method is:

Ro

NIR (Net Income Ratio)
= EGIM (Effective Gross Income Multiplier)

NIR = Net Income Ratio
EGIM = Effective Gross Income Multiplier
The net income ratio is 0.60 which is obtained by deducting the operating
expense ratio of 40% from 100%. The effective gross income multiplier of 4.80
is developed by dividing the sales price of $1,123,200 effective gross income of
$234,000. With this information the overall capitalization rate (Ro) can be
computed as follows:
0.60
Ro =
4.80 =
0.125 or 12.5%
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Problem 1-10
Net Income Ratio
Using the following market data, answer questions A through G.
An apartment complex’s potential gross income is $180,000. Vacancy and
collection losses are projected to be 6%. Annual total operating expenses are
forecast to be $59,800. The property recently sold for $ 1,000,000.
A.

What is the potential gross income?

B.

What is the effective gross income?

C.

What is the net operating income?

D.

What is the operating expense ratio?

E.

What is the net income ratio?

F.

What is the effective gross income multiplier?

G.

What is the overall capitalization rate?
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Example 1-10 Band of Investment (Land and Building) Method
The overall capitalization rate (Ro) is the weighted average of the land and
improvement capitalization rates, weighted by the respective proportions of
total property value that each represents. For example, assume the land
capitalization rate (RL) is 10% and the improvement capitalization rate (RB) is
14%. Assume further that the land represents 25% of value and the
improvements represent 75% of value.
To determine the overall capitalization rate (Ro) using the band-ofinvestment method, proceed as follows:
Property
Component
Land
Improvement
Totals

Percent of
Investment

Cap Rate

0.25 x
0.75 x
1.00

0.1000 =
0.1400 =

Product
0.0250
0.1050
0.1300

Note: The land capitalization rate does not include a recapture rate. Land
is a non-wasting asset and does not depreciate.
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Problem 1-11
Band of Investment (Land and Building)
You are developing an overall capitalization rate for a property. After
interviewing investors, you believe that a return of 8% is appropriate. The
improvement is new and is believed to have a remaining economic life of 50
years. The effective tax rate in the jurisdiction is 1%.
Land represents 25% of the total property value.
What is the overall capitalization rate (RO)?

Example 1-11 Yield Change Method
The overall capitalization rate (RO) can be developed from the yield change
formula. This methodology converts the property's overall yield rate (Y O) (also
known as the property's discount rate) to an overall capitalization rate (R o)- The
overall capitalization rate by the yield change formula is as follows:
Formula:

Ro = Yo – CR

This formula can be rewritten to determine an overall yield rate from the market
given appropriate sales data.
Formula:

Yo = Ro + CR
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Problem 1-12
Yield Change Formula
Scenario 1:
You are gathering market data information to appraise a strip mall in your area.
After discussions with investors in local strip malls, you learned that the overall
property yield (Yo) requirement for this type of investment is 15%. Further, you
have determined that typically, similar strip malls expect to have their income
and value increase at a constant rate of 3% annually over the next 5 years.
What overall capitalization rate (Ro) can be extracted from this information?

Scenario 2:
A property recently sold for $800,000, with an expected annual net operating
income of $64,000 during the first year of ownership. The buyer expected an
increase in income and value of 3% per year over the next 5 years.
What overall yield rate (Yo) can be extracted from this sale?
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Problem 1-13
Development of an Overall Capitalization Rate – Various Methods
Given the following information:

Sales Price
Land Value
First Mortgage (60% of total value)
Equity Cap. Rate
Net Operating Income
Annual Mortgage Constant (RM)
Effective Gross Income
Operating Expense Ratio

$6,000,000
$1,250,000
60%
12.50%
$660,000
10%
$1,200,000
45%

Compute the overall capitalization rate (Ro) by using:
A.
Market comparison (IRV)
B.
Debt coverage ratio method
C.
Net income ratio method
D.
Band of investment method (mortgage & equity
components)
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REVIEW QUESTIONS

1. Annual economic rent for the property at 100 percent occupancy is
_______________ _______________ _______________.
2. The rental income that a property would most probably command in the
open market is _______________ _______________ .
3. The percentage rent paid over and above the guaranteed minimum rate is
_______________ _______________ .

4. The amount of which market rent exceeds contract rent at the time of the
appraisal is _______________ _______________ .
5. A loss in income for the owner because of an agreement with the tenant
to either reduce the rent on short term basis, or allow free rent for a short
term, or supply higher than normal tenant improvement (Tl) work is
called a _______________ _______________ .
6. A property owner has given a tenant 6 months of free rent on a 5-year
lease. If this is a gross lease at $20 per SF and is for 6,000 SF, what is the
rent concession not considering the net present value of the rent loss?
________________

7. ___________________ is a term used when a property has a vacancy
rate greater than the market vacancy rate as of the date of the appraisal.
8. The tenant may have to pay CAM expenses. What does CAM mean?
_______________ _______________ _______________
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9. Base year expenses are $415,650 and current year expenses are
$522,755. You are leasing 5,000 SF of the total NLA of 65,000. What is
the amount of your pass-through expenses? ___________________
10. A property sold to an investor requiring a $300,000 down payment. The
property’s NOI is $48,000. Based on the mortgage terms the principal
and interest totals $21,000 per year. What is the cash-on-cash return?
_______________
11. _______________ _______________ costs may be necessary to rent
space to a new tenant and are a capital expenditure that can be annualized
and recovered by the landlord through the rent payment.
12. Subject has 14,000 SF of NLA and was renting for $20.25 per SF. It is
anticipated that the TI costs with be $235,450 in order to attract a new
tenant for a 5-year lease. What would the rent be after making the tenant
improvements? _______________________

13. A property recently sold for $1,000,000. Financing terms required
monthly payments at an interest rate of 6% for 20 years and a loan to
value ratio of 70%. The expected NOI is $72,216. The debt coverage
ratio is __________ .

14. A property has a net income ratio of 70%, the operating expense ratio is
_________________ .
15. If reserves are included in the expenses, the overall rate would be
__________________ .
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Section 2
Yield Capitalization
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DISCOUNTED CASH FLOW
From a quantitative viewpoint, investing in real estate is to some extent like
investing in stocks. In order to profit in real estate investments, investors must
determine the value of the properties they buy and make educated estimates about
how much profit these investments will generate, whether through property
appreciation, rental income, or a combination of both.

Introduction to Yield Capitalization
Yield capitalization converts a series of future cash flows over time into an
indication of value. Yield capitalization is used to convert the future cash flows
into present value by applying an appropriate yield rate. The application of
capitalization rates that reflect an appropriate yield rate, the use of present value
factors, and discounted cash flow analysis are all yield capitalization procedures.
The present value factors used in yield capitalization are derived from
compound interest formulas and calculations. These formulas and calculations
are the basis of the compound interest tables (Time Value of Money)
Compound interest tables express the time value of money, a dollar received
today is worth more than a dollar to be received in the future
Effective interest rate vs. nominal interest rate
The effective interest rate is the nominal interest rate divided by the number
of conversion periods in one year. For example, if the nominal interest rate is
0.09, the effective interest rate would be 0.0075 for monthly compounding.
(0.09 / 12 = 0.0075)
The effective interest rate is used in all calculations for the compound interest
tables.
Time value of money involves six interest functions (six functions of a dollar)
which measure present worth and future worth.
1. Future worth of $ 1 shows the growth of a single deposit over a specific
time period and is the reciprocal of the present worth of $ 1
2. Future worth of $ 1 per period shows the growth at compound interest of
a series of deposits and is the reciprocal of the sinking fund factor
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3. Sinking fund factor shows the amount of periodic payment necessary to
accumulate to a specific sum and is the reciprocal of the future worth of $
1 per period
4. Present worth of $ 1 shows the present worth of a single future payment
and is the reciprocal of the future worth of $1
5. Present worth of $ 1 per period shows the present worth of a series of
future level income payments (an annuity) is also known as the annuity
factor or the Inwood coefficient and is the reciprocal of the partial payment
factor
6. Partial payment factor shows the periodic payment necessary to
amortize a loan at a specific interest rate over a specific period of time is
also known as the installment to amortize $1 and is the reciprocal of the
present worth of $1 per period
Example 2-1 Using the Compounding and Discounting
Column #1 - (Future Worth of $1)
Example: A single deposit of $5,000 is deposited in a savings account which
pays six% annually. If the deposit is left in the account for five years, to what
amount would this investment grow?
Solution

$5,000 x 1.338226 = $6,691.13

Column #2 - (Future Worth of $1 per Period)
Example: An annual deposit of $2,000 is deposited in a savings account which
pays six% annually. If no principal or interest is withdrawn, how much will be
in the savings account at the end of five years?
Solution

$2,000 x 5.637093 = $11,274.19
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Column #3 - (Sinking Fund Factor)
Example: What annual deposit at six% interest would be required to accumulate
an amount of $80,000 in 20 years?
Solution

$80,000 x 0.027185 = $2,174.80

Column #4 - (Present Worth of $1)
Example: On your 30th birthday you will collect the proceeds from a small
insurance policy with a cash-in value of $50,000. If your 27th birthday is today,
what is the present worth of your right to redeem the insurance policy assuming
an annual yield of 8%?
Solution

$50,000 x 0.793832 = $39,691.61

Column #5 - (Present Worth of $1 per Period)
Example: A small property you own produces an annual net income of $25,000.
Assuming a rate of return of six% and a remaining economic life of 12 years,
what is the present worth of this level, terminal income stream?

Solution

$25,000 x 8.383844 = $209,596.10

Column #6 - (Partial Payment Factor)
Example: What is the annual payment on a mortgage of $350,000 at 6% interest
over a 20-year term?
Solution

$350,000 x 0.087185 = $30,514.75

Assuming month payments what is the monthly payment and annual debt
service?
Solution

$350,000 x 0.007165 = $2,507.51 x 12 = $30,090.12
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Exercise 2-1
Application of the Compound Interest Tables (See Appendix)
You believe at the end of a lease that a property you are appraising will be worth
$500,000. The lease terminates 10 years from today. What is the present value of
the reversionary interest in the property today at an overall yield rate of 8%?

Exercise 2-2
Compound Interest Tables – Present Worth of an Annuity (See Appendix)
You won a lottery jackpot of $20,000,000. Your prize will be paid in the amount
of $1,000,000 per year for the next 20 years (payments to be received at the end
of each year).
You also have an opportunity to purchase a small business for $9,500,000 and
need the money right away to close the deal. The ‘cash option is available for a
one-time payout at a discount rate of 8%. If you opt for the one-time payment
will you be able to purchase the small business?
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Example 2-2
You have been asked to appraise a retail commercial property which is located
in a mature neighborhood. The property is currently rented at market rent, which
produces $272,000 of net operating income annually. The lease runs for seven
more years and at the end of the lease, the property is expected to be worth
$4,000,000. Assuming an appropriate overall yield rate (Y o) of 10%, what is the
present value of the property?
Solution:
Annual Net Operating Income
Present Worth of $1 per period factor for 7 years
Present Worth of Annual Net Operating Income

$272,000
x4.868419
$1,324,210

Future Value of Property in 7 Years
Present Worth of $1 factor for 7 Years
Present Worth of Reversion

$4,000,000
x0.513158
$2,052,632

Total Present Worth of Leased Property

$3,376,842

Net Income
7 Year Annuity
Reversion

272,000
4,000,000

Discount Rate 10%
x
x

4.868419 =
0.513158 =
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Present Value
1,324,210
2,052,632
3,376,842

Exercise 2-3
Compound Interest Tables – Valuation of a Level Annuity with Reversion
(See Appendix)
An office building is currently leased at a economic rent which produces
$50,000 of net operating income annually. The lease runs for 8 more years and at
the end of the lease the property is expected to be worth $3,500,000. Assuming
an appropriate yield rate of 6%, what is the present value of the property?
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Exercise 2-4
Valuation of Variable Annuity with Reversion (See Appendix)

You are appraising an apartment complex that is expected to produce net
operating income as follows:

Year 1
Year 2
Year 3
Year 4
Year 5

$315,000
318,000
335,000
352,000
350,000

At the end of the fifth year, the property is expected to be sold for $2,000,000.
From a market analysis, you have determined that the typical investor would
require a return on his investment of 8% for this type of property. What is the
indicated market value of the property?
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DIRECT CAPITALIZATION v. DISCOUNTED CASH FLOW
To estimate value with direct capitalization, a property’s expected net operating
income (NOI) is divided by the overall capitalization rate. (See Fig. 2-1)
Estimating value with DCF analysis requires estimates of each year’s NOI along
with the property’s expected reversion value at the end of the holding period.
The appraiser normally uses income capitalization to estimate the reversion. (See
Fig. 2-1) These expected cash benefits are then discounted at the appropriate rate
to obtain the market value estimate.
Although these calculations are uncomplicated, they depend on the appraiser’s
assumptions or estimates. When using direct capitalization, the property’s
stabilized NOI must be estimated. This estimate is developed from market data
(rental rates, vacancy and collection loss rates and operating expense data) for
comparable properties in the market area; it represents the appraiser’s estimation
of how the property should perform.
Because the appraiser’s opinion is based on observed market data, it’s difficult
to object to the NOI estimate. When a market is “normal,” the idea of stabilized
NOI is particularly useful.
However, there are two areas of concern. One: what if the property has
significant vacancy at the time of the appraisal? Clearly, no one develops a
property with the expectation of significant, permanent vacancy. So, the
appraiser may use a market vacancy rate (or the anticipated vacancy rate when
the property is fully leased) rather than the property’s actual vacancy rate. Two:
if the property’s future NOI is expected to increase because of greater demand
for space that leads to higher rental rates, direct capitalization of a single year’s
NOI may understate the property’s value.
Because DCF analysis permits annual adjustments in rental rates, vacancy and
collection loss rates and operating expenses, DCF analysis can be used to reflect
a buyer’s expectations of increasing NOI over time. When a property is expected
to become fully leased during the next three to five years, for example, the current
vacancy rate can be reduced until the desired occupancy is reached.
Accurate forecasting of expected changes results in realistic NOI estimates
throughout the holding period—a result far superior to capitalizing a single year’s
NOI.

46

DCF analysis is ideally suited for situations such as this. However, DCF analysis
does not add much useful information when the subject property is fully leased
and no changes in occupancy or the external environment are anticipated that will
affect NOI. As shown in Figure 2-1, the present value of a series of equal annual
cash flows is the same as the capitalized value.
It is not an error to use a DCF analysis to value a property when no significant
change in NOI is expected. However, it should be understood that this
technique’s results are no better than those produced by a correct application of
direct capitalization. Of course, if both methods, properly used, result in similar
values, the estimated value has greater credibility.
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Figure 2-1 Comparison – Direct Cap and DCF

Figure 2-1. Estimating Value with Direct Capitalization and DCF Analysis
Direct Cap:
NOI
$10,000
Value = ——————— = ——— = $166,667
Capitalization rate
.06

DCF (Yield Cap)
Year
Income
1.
$10,000
2.
3.
4.
5.

Reversion

Discount Rate
0.943396

$10,000
$10,000
$10,000
$10,000
$166,667
Present value of Cash Flows at 6%
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0.889996
0.839619
0.792094
0.747258

Present Value
$9,434
$8,900
$8,396
$7,921
$132,016
$166,667

MORE ON YIELD CAPITALIZATION

Overall Yield Rate (Yo): The rate of return on total capital invested, including
both equity and debt. The Yo takes into consideration changes in net income over
the investment period and net reversion at the end of the holding period; it is
applied to cash ﬂow before debt service. It is also called the Property Yield Rate.
1. The income over the holding period is a series of incomes.
2. Reversion provides for recapture when using discounting but not in
direct capitalization.
Equity Yield Rate (YE): A rate of return on equity capital as distinguished from
the rate of return on debt capital; the equity is the investor’s internal rate of return.
The equity yield rate considers the effect of debt financing on the cash flow to
the equity investor.
1. A true annualized rate of return on equity capital including (in addition
to the average annual dividend) the full effect of any gain or loss from
resale at the termination of the investment; a single discount rate that
will make the present worth of all the future equity benefits equal the
equity investment.
Equity dividend rate — Uses before-tax cash flow and is often referred to as
cash-on-cash return.
Calculated by (net operating income - debt service) / equity
investment.
Equity investment is the amount of money that the investor must
contribute to purchase a property.
The equity dividend rate is also called the equity capitalization rate. Internal Rate
of Return (IRR) - The annualized yield rate on capital that is (or could be)
generated by an asset or within a group of capital assets over a period of
ownership.
Internal Rate of Return is the rate that discounts all future cash
flows to a net present worth equal to the original investment.
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DISCOUNTED CASH FLOW (DCF)
1. A yield capitalization method used to calculate the present value of
anticipated future cash flows.
2. Isolates differences in the timing of cash ﬂows. Net cash ﬂows from all
time intervals, in the analysis are discounted to present value by an
appropriate discount rate.
3. Using, data similar in investment holding period, net income estimates
and financial terms, DCF should produce estimates similar to direct
capitalization.
Yield capitalization
1. Yield capitalization is used with DCF, another method for converting
income into value.
2. Yield methods require certain assumptions that vary. The assumptions
include estimating such factors as the required rate of return on
investment, the remaining economic life of the property, an investment
holding period, and the income path. Anticipated depreciation or
appreciation are reﬂected in the reversionary value.

3. It is a year-by-year breakdown of future beneﬁts (net operating
income) an investor expects to receive, discounting each year of the
future benefit to a present value as of the appraisal date.
4. The net operating income that will be used for the annual discounting
is normally after the deduction of property taxes. However, as the ad
valorem process involves estimating value for tax purposes, this would
almost appear to be accepting that the taxes were correct and thus the
previous value must also be correct. DCF is looking at value through
an investor’s viewpoint and property taxes are an investment
consideration. A method to handle taxes will be shown later.
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5. One time that real estate taxes may be shown as an expense would be
when the taxes are an expense stop for the owner of the property. At
that point, the taxes are a fixed expense. This can occur normally in a
lease but is sometimes seen in new leases just prior to or immediately
after a reappraisal where property values have not been updated in a
long period of time.
6. The process also converts the reversionary value into a present value.
Reversion is the right of possession commencing on the termination of
a particular estate. A simpler definition is when you sell the property at
the end of the holding period and your estate (ownership) is no longer
the property, but you have reverted, or converted, the asset back to
cash.
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REVIEW QUESTIONS

1. You are offered an annuity that will pay $17,000 per year for 7 years. If
you feel that an appropriate discount rate is 10%, what is the annuity
worth to you today? _______________
2. The time value of money principle holds that, a ____________ received
____________ is worth __________ than a _____________ to be
___________ in the _____________.
3. Yield capitalization is a more accurate appraisal methodology than direct
capitalization. True / False

4. Frank will retire in 20 years. This year he wants to fund an amount of
$150,000 to become available in 20 years. How much does he have to
deposit into a pension plan earning 7% annually? ______________
5. If the discount (or interest) rate is positive, the future value of an
expected series of payments will always exceed the present value. True /
False
6. The method of converting future net benefits into present value where
each future net benefit is discounted at a proper yield rate is known as
________________ .

7. The monthly payment on a mortgage of $250,000 at 8% interest over a
20-year term is _________________.
8. Based on the information in the previous question, the annual debt
service is __________________ .
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9. An investor expects to receive the following annual net incomes:
Year 1
Year 2
Year 3
Year 4
Year 5

$45,000
$45,000
$45,000
$45,000
$45,000

At the end of year five the property’s reversion is expected to be
$430,000. What is the present value of this five-year income stream,
assuming a yield rate of 8%? ______________
10. For amortization to occur, the annual mortgage must be _________
___________ than the interest rate.
11. If the investment in the property is not totally recaptured between the
income stream and the reversion, then the yield rate is actually
___________.
12. ____________ capitalization is a method of converting an estimate of a
_____________ ____________ income into value in one direct step.

13. What is the present value of the following income streams?
Year 1
Year 2
Year 3
Year 4

$40,000
$51,000
$63,000
$49,500

Assume an 8% discount rate is appropriate. _____________
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14. Given a rate of return of 10%, how much would I have to invest annually
to accumulate $75,000 in 15 years? ___________
15. The future worth of $1 is the _____________of the present worth of $1.
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Section 3
Additional Thoughts

55

Additional Thoughts
More on Investments
Net present value is the present value of the cash flows at the required rate of
return of your project compared to your initial investment. In practical terms, it’s
a method of calculating your return on investment, or ROI, for a project or
expenditure. By looking at all of the money you expect to make from the
investment and translating those returns into today’s dollars, you can decide
whether the project is worthwhile.
Care must be used when developing the NPV, it is a calculation that is based on
several assumptions and estimates, which means there’s lots of room for error.
A net present value analysis is part of a process called Capital Budgeting. Capital
budgeting is the process an investor or business undertakes to evaluate potential
major projects or investments to determine which ones are worthwhile.
Example 3-1
You are looking at a new project and have estimated the following cash flows:
–
–
–
–

Year 0:
Year 1:
Year 2:
Year 3:

CF = -165,000
CF = 63,120
CF = 70,800
CF = 91,080

Your required return for assets of this risk is 12%.
You apply the 12% discount rate and determine the following:
Year 0:
Year 1:
Year 2:
Year 3:

(165,000)
63,120
70,800
91,080

1.000000
0.892857
0.797194
0.711780

(165,000)
56,357
56,441
64,829

Net Present Value

12,627

The resulting positive net present value indicates this is a viable project.
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Example 3-2
The project below is estimated to produce the following cash flows:
Cash Flow
Year 0
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Year 9
Year 10

(2,000,000)
300,000
350,000
350,000
350,000
350,000
350,000
350,000
375,000
375,000
375,000

The required return for assets of this risk is 12%.

Does the resulting net present value indicate this is not a viable project?
Year
0
1
2
3
4
5
6
7
8
9
10

Cash Flow
(2,000,000)
300,000
350,000
350,000
350,000
350,000
350,000
350,000
375,000
375,000
375,000

Discount Rate
1.000000
0.892857
0.797194
0.711780
0.635518
0.567427
0.506631
0.452349
0.403883
0.360610
0.321973
Net Present Value
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Present Value
(2,000,000)
267,857
279,018
249,123
222,431
198,599
177,321
158,322
151,456
135,229
120,740
(39,903)

Internal Rate of Return (IRR)

Example 3-3
Suppose the following information relates to a property you are valuing:
Initial Investment
$90,000
Required Rate of Return
10%
Reversion
$100,000
Using the cash flows below, what would be the internal rate of return (IRR)?

Year
0
1
2
3
4
5
5

Cash Flow
(90,000)
5,000
25,000
15,000
3,000
10,000
100,000

A financial calculator and excel will be used to demonstrate the example above.

Investment analysis

DCF can also be described as a valuation method used to estimate the
attractiveness of an investment.
• This is a tool and not a guarantee. Small changes in inputs such as rent,
expenses, capitalization rate and reversion can result in large value
changes.
• Meaningful valuations depend on the users’ ability to make solid cash
ﬂow projections. A single, unexpected event can immediately make a
DCF model obsolete.
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• There are properties that are truly investment type properties in which
yield capitalization and the application of DCF should be considered.
• Often we hear comments about investment grade properties. These are
generally good quality structures that are rented on short-term leases
such as 5-10 years, have renewal options and are newer improvements.
Examples of these would be:
a.
b.
c.
d.

Office buildings
Strip centers
Shopping malls
Apartment buildings could also be valued by DCF, although the
leases are commonly month-to-month or on an annual basis.
e. Office buildings leased to a government agency.
Other potential applications of DCF may be property that is:
a. Currently in a rent up period, such as a new property.
b. Property that is suffering from high vacancy with an expected
increase in demand for the space.
c. An older property suffering from high vacancy under-going
remodeling and updating to meet an anticipated need.
d. Contaminated properties with multiple-year clean-up costs.
DCF also lends itself to application on some unique properties such as mineral
quarries, mines, landfills, and land development.
Older properties that are being leased on a long term could also be candidates for
the application of DCF. However, buildings that are nearing the end of their
economic life would not be a candidate for using DCF. The longer the DCF
projection, the less reliable the answer generally will be.
A typical investor is going to analyze the past, current and future performance of
a property prior to investing. In order to measure the response of the investor,
DCF should be considered.
Investors analyzing the performance are similar to stocks or mutual
funds. Analyses give you the last quarter, year-to-date, one- year, 559

year and life of the fund performance to help you determine if it is a
good investment.
DCF permits annual adjustments to rent, vacancy and expenses to
reflect a buyer‘s expectations of increasing or decreasing net
operating income over time. When a property is going to reduce the
vacancy over a few years, the current vacancy rate can be reduced
until the desired occupancy can be reached. ln direct capitalization,
we use one year based upon historical data. But the income approach
definition talks about anticipated future benefits.
A weakness of DCF is the reliance upon forecasting what is going to happen to
the income stream, expenses and what the value of the property will be at the end
of the holding period. Some of the considerations in making the forecasts are:
1. Current rent versus market rent and rent adjustments within the
contract. This is much easier if we have the subject rent to compare
to others in the determination if the rent is at market level.
2. Renewal options with any escalation provisions.
3. Anticipated tenant turnover. There is bound to be some turnover
unless the contract coincides with the holding period. You may
need to anticipate some vacancy after the conclusion of a contract
to allow for tenant improvements prior to a new tenant.
4. Operating expenses that are the responsibility of the owner and
consideration of any pass-through expenses to the tenant.
5. Changes in the Consumer Price Index that may affect the rent or
expenses.
6. Residual value of the property at the end of the holding period and
any associated selling or transaction costs.
Application of DCF can be summarized as follows:
1. Select a holding period for the investment. Normally the holding period
will be for 5, 10 or 15 years with 10 being the most typically used.
2. Forecast all future gross and net cash ﬂows.
3. Select an appropriate yield rate.
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4. Convert the future benefits of each year’s net cash flow and the
reversion to a present value.
Quantity, variability, timing and duration of the cash flows
1. The quantity of the rent is simply how much is to be received.
2. Variability is how much change or dispersion there is in the rent from
year to year.
a. Rent may be received as an annuity.
b. Annuity is the right to receive money or its equivalent in (usually)
fixed equal amounts and at regular intervals for a definite or
indefinite term.
c. An annuity can be level, increasing or decreasing and does not have
to be annual, so long as the amounts are scheduled or can be forecast.
d. If an annuity in not level, it is referred to as a variable annuity.
e. If the annuity (rent) is decreasing, the property may be nearing the
end of its economic life. Once a property reaches the end of its
economic life, it no longer contributes value and generally is not a
candidate for DCF.
f. If the net operating income is the same each year then this is referred
to as a constant or level terminal annuity. lt is a terminal annuity
because the income stream is going to stop at the end of the holding
period.
g. Real estate rent or income would be considered an annuity.
Timing of the income stream is when the rent will be received, whether it is all
at the beginning of the year, monthly or at year end.
Income received at the end of each period is referred to as an ordinary annuity.
Typically, the rent is received monthly and the income is recognized within
DCF as occurring at year end.
A lease that calls for the payments to be made at the beginning of each month
creates an annuity in advance.
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Duration of the income stream is how long it will last. That is until the end of the
holding period.
Estimation of PGI Potential Gross Income (PGI) must be calculated for the
subject property. As DCF uses several years, typically 5-10 as the basis for
determining value, income must be recognized for each year.
Historical data for a property can also help to develop new rents by recognizing
rent increases.
Normally a lease will set a rent for the base year and either state the rent
amount for each year of the lease or it will state something to the effect of
annual rent increases by 3% compounded annually.
In order to develop a DCF for a property, a percentage of change should be
recognized within the calculation that is shown in the lease or is reasonable in
relationship to similar properties.
In mass appraisal, leases are not often provided or accessible. The building of
an in- house income data bank may help in determining typical rent increases
in the marketplace plus typical escalation periods.
Reversionary rate
1. It is generally recognized that the rate to calculate the reversion may be
different (higher) than the one used for the income stream.
2. The reversion occurs at the end of the holding period, this requires a longer
projection period than most of the income stream, a higher degree of risk
and a reduced remaining economic life of the improvement.
3. The income stream is often easier to project, especially with a long-term
contract, than what the selling price of the subject property would be say
10 years from the date of the appraisal.
4. The rate used to calculate the reversionary value is sometimes referred to
as the terminal rate (Rn).
Reversion
The proceeds of resale (the reversion) are accounted for in the final year of the
analysis. The estimated reversion is often calculated by capitalizing the net
62

income estimated from the year immediately following the projection period. For
example, in a 10-year analysis, the eleventh-year net income is projected and
capitalized. An estimate of sale costs is deducted from the forecasted sale price
to arrive at the net proceeds of resale. The capitalization rate used in this part of
the analysis has many labels: residual cap rate, going-out cap rate, terminal cap
rate or reversionary cap rate. The symbol is RN. It is often greater than the goingin cap rate to account for the reduction in remaining economic life and added risk
associated with the forecasted resale proceeds.
Each annual cash flow, including the reversion, is discounted to a present worth
by way of a factor predicated upon a yield rate applicable to the problem. If the
purpose is to estimate market value, the discount, or yield rate is market derived.
Finally, each discounted cash flow is summed to an indication of the property’s
present value.
The reversion represents the return of the capital investment that was made in
the property. The recapture of the investment may be received in the income
stream and the reversion, or it may totally be received in the reversion.
If the capitalization rate on a purchased property is low, the investor may be
stating they are looking to cover cost and return on the appreciation of the
property at reversion. If the investment is not totally recaptured between the
income stream and the reversion, then the yield rate is actually negative.
Typically, there would be some expenses associated with the reversion if the
investor is going to sell at the end of the investment period.
• These expenses may be items such as brokerage fees, commissions,
and legal fees.
• These expenses should be subtracted from the reversion prior to
discounting to present value.
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Glossary and Rates and Relationships

Description of Various Rates

Abbreviations Used in Income Approach to Value

Compound Interest Tables
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