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INCOME & EXPENSE STATEMENT 

  

Reconstructed from owner's statement - Often the appraiser will use the 

information from the owner's operating statement and reconstruct an income 

statement for the property, based on the current market rents and typical proper 

expenses for one year. 

 

The reconstructed income & expense statement (operating statement) is 

developed from rent comparables in the area. 

 

Format of income and expense statement: 

 Gross income estimate (potential gross income - PGI)  

 Potential gross income is the annual economic rent for the property at 

100 percent occupancy.  

 It includes the market rent from all scheduled sources. 

 

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. 
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Minimum base rent - The fixed portion of the rent under the terms of a 

percentage lease. 

 

Minimum rent - Minimum rent is closely associated with the concept of return 

on and of the investment. Individual tenants may pay varying rates per square 

foot of occupied space; however, the income from all tenants is the amount that 

the developer/owner must have to satisfy debt and equity positions of the fee 

simple estate of the entire property. 

 

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 retail sales volume by the tenant; commonly used in connection with 

additional rent paid under a percentage clause. (Illustration 2-1) 

Leasehold rent (leasehold income) - Occurs when market rent is greater than 

contract rent. In effect, the tenant is receiving as income the amount of the 

difference between contract rent and market 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. 

(Illustration 2-2) 
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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 

actually 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). 

 

 

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 an value estimate 

of the leased fee value, not fee simple value. 

 The appraiser needs to research the current market concerning 

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 
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manner similar to a vacancy deduction. However, if the concession being 

given appears to be short-term 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. This loss can be calculated two 

ways. Illustrations 2-3 & 2-4 

 

Vacancy & Collection Loss Derived From the Market 

 

Vacancy and credit losses are income lost due to vacancies and/or tenants 

defaulting on lease payments. Typically, all properties will experience some 

amount of vacancy during their economic life. The amount that is allowed for 

vacancy and collection loss must be based on an analysis of properties that are 

similar to the subject. 

 Forecasting vacancy losses means analyzing how competitive your rents 

are within the local market. The impact of the supply of comparable 

space and quantity of space demanded by tenants is an important 

component in the vacancy factor.  Leases may also include options to 

renew under different terms than the present lease.   

 Credit losses may be incurred when tenants are in arrears on their rent, as 

an example, when a tenant eviction or bankruptcy proceedings are 

pending, etc. Therefore, collection loss would be any circumstance that 

may result in a loss of rental income and/or additional collection and 

legal expense. 

 

Absorption or Below Market Occupancy Levels 

 Absorption is a term used when a property has a vacancy rate greater 

than the market vacancy rate as of the date of the appraisal.  

 Absorption would normally occur in new construction, such as offices, 

retail, and multi-family improvements and where obtaining a normal 

occupancy derived from market analysis will occur over time through 
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absorption. Furthermore, this vacancy problem would need to be 

considered a temporary problem to be classified as abnormal vacancy. 

 The calculations for this consist of using some advanced present value 

procedures that are demonstrated in the Discounted Cash Flow section. A 

more detailed explanation and Examples are included. 

 

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 property that is not derived directly from scheduled rental of space. 

Some examples of miscellaneous income are: 

a. parking fees,  

b. vending machines,  

c. coin operated laundries 

d. cable installation 

This income may or may not be attributable to the real property. The appraisers 

must consider this as business income, or as income to the real property, 

depending on the market. 

 

Effective Gross Income (EGI) 
 

Effective gross income is obtained after determining the potential gross income 

for the property.  EGI is PGI less vacancy and collection loss plus appropriate 

miscellaneous income. 
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Allowable Operating Expenses 

 

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 for the subject must be reviewed and the following 

considered:  

a. Does the expense amount appear to be typical for the 

property in question, and is the amount substantiated by 

expense statements of comparable properties?  

b. Do the expenses tend to appear infrequently? 

c. Do the expenses appear to indicate typical management?  

d. Do the expenses indicate a specific weakness of the property 

in question?  

e. Are the various reported expenses consistent as they relate to 

each other (maintenance, age, and replacement reserves)?  

f. Is the ratio of expenses to effective gross income 

comparable to those for competitive properties? 

 

Examples of proper expenses are: 

 Management  

 Insurance  

 Utilities  
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 Maintenance  

 Legal and accounting fees  

 Employee wages and fringe benefits  

 Yard care  

 Miscellaneous expenses  

 Replacement Reserve 

 

Replacement Reserve - An allowance in an annual operating statement for 

replacement of short-lived items that will not last for the remaining economic 

life of a property. 

      

Short-lived items - are items which are expected to have a remaining economic 

life less than the 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 of ‘Replacement Reserves’ are carpets, drapes, heating, air 

conditioning, ranges, refrigerators, water heaters, and paving, etc. 

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 

The recognition of an annual 

expense, used to generate the NOI, 

which may not have yet occurred. 
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needs to use care when using this information when analyzing a specific 

property’s income and expense data. 

Reimbursements may include 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. 

 

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 of time. Many 

times the term “expense stop” will not be used. Instead, the 
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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. (Illustration 2-5) 

 
 

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. 

 If the commissions are not removed as an annualized expense, then 

they should be considered a capital expenditure and deducted as a 

lump sum cost from the final income estimate of value.  

 It would be inappropriate to remove leasing commissions by either 

method if the capitalization rate you are using wasn’t developed in 

the same manner. 
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Tenant Improvements 

 

As previously explained, 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. 

(Illustration 2-6) 
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Deferred Maintenance 

 

Deferred maintenance can be defined as the cost of items in need of immediate 

repair on the date of the appraisal.  

1. The cost would be the cost to cure the problem.  

2. Deferred maintenance can be a factor in the income approach to value. 

The appraiser can address the value two ways: “as is” or “as repaired”.  

a. The “as is” value would imply that the value reflects the 

problem needing repair, where the “as repaired” does not. For ad 

valorem tax, appraisers will appraise the “as is” value and consider 

problems the property is suffering from as of the date of the 

appraisal.  

b. One way to deal with the value lost due to deferred maintenance 

items would be to deduct the cost to cure the problem from the 

indication of value by the income approach. Since “as is” value is 

being sought, the appraiser is saying that they can only achieve 

market level rents, etc., if they account for the problem by 

deducting it from the total value.  

c. Another approach might be to reduce the rent rate and thereby 

reduce the value for the deferred maintenance items that way. The 

simplest approach and easiest to defend is to deduct the cost to 

cure.  

d. Special caution should be used when allowing or making 

deductions for deferred maintenance. Some owners call 

replacement allowance items deferred maintenance items. 

Examples of this would be parking lot or sidewalk repairs, roof 

repairs, HVAC replacements, and exterior painting.  

e. Unless the owner can show without a doubt, and/or the appraiser 

knows because of an inspection, using such a cost as a deferred 

maintenance deduction should not be allowed. The deduction 

should only be allowed if the NOI produced in the appraisal cannot 

be achieved without making the indicated repair. 
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Improper Expenses  

 

Depreciation  

 Depreciation will be considered in the income approach as 

recapture and handled as part of the capitalization rate.  

 Depreciation found on operating statements for income tax 

purposes will generally not be the same as the recapture provision 

in the capitalization rate.  

Debt service (principal and interest on mortgage)  

 Principal and interest expense is a financing expense which is a 

part of the cost of capital necessary to acquire the property.  

 Normally, a component for the cost of capital (the discount rate) is 

included in the capitalization rate.  

Owner's personal expenses (income taxes, etc.)  

Any business expenses not necessary for generation of income to the property 

are not valid operating expenses of the property. For example, income tax is an 

owner's personal expense.  

Capital improvements  

 Capital improvements are not items of annual expense. Typically, 

capital improvements will result in either increases in property 

value, economic life of the property, or income to the property.  

 For example, the addition of a swimming pool to an apartment 

complex would not be considered a normal annual operating 

expense of the property. The swimming pool would be a capital 

improvement as the rent may increase because of this improvement 

and then there would be annual additional expense as a result of 
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the capital improvement. The swimming pool would also have an 

economic life assignment and thus not a proper annual expense. 

 

Franchise fees and special corporation costs  

 

A franchise is an agreement between a company and an independent owner in 

which the owner pays a fee to use the name, trademarks, and various other 

services offered by the chain. The franchise creates certain benefits and costs 

for both the owner and the chain.  

 

 

Benefits to the Owner (Franchisee)  

1. Identity, recognition and image (the image creates the price level 

economy, standard, or luxury and market, leisure, commercial, or 

convention).  

 

2. Reservation or referral service (most have centralized reservation 

system that enables guest to reserve a room by using a toll-free 

telephone number; a good reservation system generates approximately 

15-30% of a property‘s occupancy).  

 

3. Chain advertising and sales (major franchises publish a directory in 

which each property is described and location and rate information is 

provided. Business generated through a central reservation system 

cannot support an individual lodging facility. Sales efforts on a local 

scale are also necessary).  

 

 

4. Procedures manual (operating manuals are provided and each property 

is inspected manually).  
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5. Management assistance (provides specialized assistance in the 

development, planning, operations and marketing of a facility).  

 

 

6. Group purchasing (chains require properties to purchase identity items 

such as towels, silverware, china, uniforms, etc). 

 

Costs of the Owner  

Required facilities (an affiliated property must have a minimum number of 

rooms and a food outlet on the premises or nearby. Membership fees (chains 

require an initial fee, which is determined by the size of the property; a 

continuing royalty fee, based on a percentage of room sales is paid each year; 

additional charges for advertising and reservations; franchise fees vary from 2% 

to 8% of gross rooms sales and terms range from 10 to 25 years. Required 

standards (must adhere to certain construction, design, operational and 

maintenance standards; failure to follow required standards can jeopardize the 

franchise).  

Liability to the Owner  

The chain offers no guarantee of financial commitment to the success of the 

property.  

Benefit to the Chain (Franchisor)  

Inexpensive, low-risk expansion (chains can expand operations with minimal 

capital and personal investment; cash flows are attractive to publicly held 

companies). Allied expansion (chains have developed allied businesses to 

support their franchises and company- owned operations such as interior 

designers, building contractors, furniture equipment, etc.)  
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Cost to the Chain Franchise  

Service (chains must provide services described in the agreement). Quality 

control (inspection, supervision, and enforcement of franchise procedures and 

standards are essential). 

 

Real Estate Taxes  
 

Real Estate Taxes are a valid operating expense of property.  However, because 

the ad valorem tax appraiser is appraising the property for the eventual purpose 

of determining the amount of ad valorem taxes, the appraiser must not make a 

deduction for real estate taxes. It is not possible to know the proper amount of 

real estate taxes until the correct amount of the assessed value is known. To 

make a deduction for real estate taxes, the appraiser would have to pre-

determine the amount of value in order to compute the amount of real estate 

taxes. The ad valorem tax appraiser avoids this problem by making no 

deduction for real estate taxes from the income and instead the appraiser 

includes the effective tax rate as a component of the capitalization rate for the 

property. 

 Real estate taxes are proper as an expense under certain conditions 

such as when appraising property for other than ad valorem tax 

purposes.  

 Real estate taxes are not proper as an expense, under certain 

conditions, as when appraising property for ad valorem tax 

purposes. 

PRIMARY RATES  

 

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 
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is applied to cash flow before debt service and is also called the Property Yield 

Rate.  

Discount Rate - An interest rate used to convert future payments or receipts into 

present value. The discount rate may or may not be the same as the internal rate 

of return (IRR) or yield rate depending on how it is extracted from the market 

and/or used in the analysis.  

 Safe rate - The base rate on the safest investments such as 

government insured investments. 

 Risk rate - An amount in addition to the safe rate, which 

compensates the investor for the degree of risk in the investment.  

 Rate for Non-liquidity - An amount in addition to the safe rate and 

the risk rate which compensates the investor for the time necessary 

to convert the real estate into cash.  

 Rate for Management (Management of investment rate) - An 

amount in addition to the safe rate, risk rate, and non- liquidity rate 

which compensates the investor for the decision making process to 

manage the real estate investment.  

Interest Rate - The price of money; the level of market interest carried by a debt 

instrument from the day it is created over the duration of its life. The rate of 

return or yield rate on debt capital, usually expressed as the nominal annual 

percentage of the amount loaned or borrowed. The rate of return on investment 

irrespective of, and independent of, any capital recovery received or demanded 

by the investor; specifically, the rate on borrowed money.  

Overall Capitalization Rate (R0) - An income rate for a total real property 

interest that reflects the relationship between a single year's net operating 

income expectancy and the total property price or value; used to convert net 

operating income into an indication of overall property value.  

Property Yield - The dollar return on the entire real property from all sources, 

i.e., the annual net operating income including any gain or loss in the original 

property investment at termination.  
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Yield Rate (Y) - A rate of return on capital, usually expressed as a compound 

annual percentage rate. A yield rate considers all expected property benefits, 

including the proceeds from sale at the termination of the investment.  

Yield to Maturity - In finance, the total rate of return that would be realized on 

an investment such as a bond if purchased at the current market price, held as 

an investment, and redeemed for the principal amount at maturity.  

Yield Capitalization - The capitalization method used to convert future benefits 

into present value by discounting each future benefit at an appropriate yield rate 

or by developing an overall rate that explicitly reflects the investments income 

pattern, value change, and yield rate.  

Equity Yield Rate (YE) - A rate of return on equity capital as distinguished from 

the rate of return on debt capital; the equity investor’s internal rate of return. 

The equity yield rate considers the effect of debt financing on the cash flow to 

the equity investor.  

 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.  

Recapture rate - Provides for the return of the investment in the wasting 

portion of the asset. This is the same as the depreciation rate for the 

improvement. Recapture takes into consideration the remaining economic life 

of the improvement.  

Effective tax rate (ETR) - Reflects the relationship between the real estate taxes 

and the value of the property. The tax rate expressed as a percentage of market 

value. ETR can be calculated in two methods.  

 Effective tax rate = Assessment ratio x Mill rate (nominal tax rate)  

 Effective tax rate can also be calculated by dividing the taxes by the 

market value. Illustration 2-7  
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DIRECT CAPITALIZATION 

  

Direct capitalization is typically used in mass appraisal in that a net operating 

income is calculated and then divided by a capitalization rate to determine 

market value.  

The capitalization rate is composed of the discount, recapture and effective tax 

rates. Within the direct capitalization process, a determination must be made on 

how to handle taxes when using sales to extract the rate. It would be typical that 

the actual taxes be subtracted as an expense as the purchaser or investor in the 

property would consider that as an expense in setting the sale price. If the taxes 

are subtracted as an expense, then the capitalization rate would consist of the 

discount and recapture for improved properties and would only be the discount 

rate for vacant land. A capitalization rate derived directly from the market does 

not distinguish between discount and recapture rates. (Illustration 2-8) 

Once the rate is determined through direct capitalization, then the actual 

effective tax rate is added back to make a “loaded rate.” Example: Loaded to 

allow for the proper deduction of property taxes through the process of 

capitalization.  

Replacement Reserves must be considered with the rate development the same 

as taxes. If reserves are allowed or included in the expenses, then the income 

and the rate are lower. If the reserves are not an expense item, then the income 

and rate would be higher. If done consistently, the values should come out the 

same. Illustration 2-9 

GENERIC CAPITALIZATION FORMULAS  

 

The lRV formula (equation) 

  I (income) = Rate x Value  

R (rate) = Income / Value  

V (value) = lncome / Rate  
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Illustration 2-10  

The VIM formula (equation) - the VIM equation is also known as the gross 

income multiplier.  

V  (value) = Income x Multiplier  

I    (Income) = Value / Multiplier 

  M  (multiplier) = Value / lncome 

 

 Illustration 2-11  

Use of income / rent multipliers  

 Multiplier is another word for Factor.  

 Works with the VlM (sometimes called VIF) formula.  

 This formula has more limited application and often is used as a 

check against the normally used capitalization rate in the income 

approach method. Both are “income methods.”  

 Use of the PGIM  

a. A PGIM is calculated by sale price / gross income for the 

property. b. Once calculated for several similar assets, a PGIM 

may be multiplied against the income of a property to obtain an 

estimate of value.  

 ln order to have confidence in the PGIM, you need to have the 

following: a. Several sales with the known gross income. b. Sales 

should be for similar properties having the same comparability 

factors as that for capitalization rates. 1) Close remaining 

economic lives. 2) Similar operating expense ratios. 3) Similar 

land-to-building ratios.  

 Location should be similar or adjustments can be made based upon 

determined external obsolescence factors. Illustration 2-12 & 2-13  

 The multiplier can also be developed for the Effective Gross or the 

Net Operating Income. Those formulas are shown below.  

a. Effective Gross Income Multiplier (EGIM) = Sale Price / 

Effective Gross  
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b. Net Operating Income Multiplier (NOIM) = Sale Price / Net 

income  

c. Use of the NOIM may be very limited. In order to develop and 

apply this multiplier, there is an assumption that all the 

comparables used to develop the multiplier and the subject are very 

similar including the Operating Expense Ratio (OER). 
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ILLUSTRATION 1-1  

 

OVERAGE RENT 

A typical overage rent is calculated at the same percentage level as the base 

rent. A tenant leases 1,000 square feet at a shopping center. The tenant’s base 

rent is $25.00 per square foot and 10% of the tenant gross sales exceeding 

$250.00 PSF. The tenant will pay 10% of this amount to the owner as an 

overage rent. Over time, the tenant has gross sales of $350.00 PSF. Therefore, 

the tenant will pay $25.00 PSF in minimum rent and $10.00 PSF in overage 

rent (10.0% X ($350.00 - $250.00)), resulting in a total rent of $35.00 PSF. lf 

the tenant falls below its projected gross sales amount, it still must pay the 

minimum rent ($25.00 PSF). Therefore, percentage leases involve no downside 

risk to the owner, only increased profits. Also, overage rent is a function of the 

owner’s business expertise and the tenant's business expertise. 
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ILLUSTRATION 1-2  

 

DETERMINING RENT TYPES  

1. Is it possible for the value of a leased fee estate to exceed the market value of 

the real estate on an un-leased basis? (An un-leased basis is a property available 

for lease or one that is under lease without a formal document). Yes, the excess 

value might indicate ‘negative leasehold’ or an intangible value of a lease 

premium, which is over and above the value of the realty.  

2. An excess of contract rent over market rent indicates an advantage to the 

lessee. True or False?  

False 
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EXERCISE 1-1  

 

DETERMINING RENT AMOUNTS  

Lease Valuation: Lease Term 10 years Contract Rent $800 per month plus 6% 

gross sales Actual Rent Gross sales range from $15,000 to $30,000 per month, 

averaging $20,000 per month Market Rent $1,000 per month plus 5% gross 

sales 

1. What is the contract rent?  

2. What is the range in actual rent?  

3. What is the average actual rent?  

4. What is the market rent?  

5. What is the overage rent, based upon the lease if the actual sales in one      

month were $18,000? 
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EXERCISE 1-2  

 

DETERMINING LEASEABLE AREA & RENT  

Subject property is a three-story building with dimensions of 60 x 120. The first 

floor has a common area of 400 SF and each floor has stairwells, elevators and 

hallways of 800 SF. If the rent is on a Net Leaseable Area basis and the first 

floor rents for $18 per SF and the other floors at $16 per SF, what is the PGI? 
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ILLUSTRATION 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 full 

service 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. 

  

28



ILLUSTRATION 1-4  

 

RENT CONCESSIONS   

Using the information for Method 2 on Illustration 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 full 

service 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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EXERCISE 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 full service 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 step-

ups 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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ILLUSTRATION 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 

leaseable 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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EXERCISE 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 

pass-through expenses and what is the expense stop per SF? 
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ILLUSTRATION 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?  
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EXERCISE 1-5  

 

TENANT IMPROVEMENTS (TI)  

In order 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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ILLUSTRATION 1-7 

 

Computing an Effective Tax Rate 

Formula: 

 Effective Tax Rate = Assessment Ratio x Tax Rate 

Example: 

 Assessment Ratio of 40% 

 Current Tax Rate is based on 30 mills (30/1,000) 

  

Step 1:  Divide 30 by 1,000 

   30 / 1,000 = 0.030 

 Step 2:  Multiple assessment by the result of Step 1 

  

Effective Tax equals:  0.40 x 0.030 = 0.012 
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ILLUSTRATION 1-8  

 

CAP RATE WITH TAXES AS AN EXPENSE  

Office Building Parcel #: 003-033  

Sale Date: Current Year       Sale Amount: 

$236,140 

Actual Gross Rent: $37,484      Square Feet: 4,436 

Potential Gross Income       $ 37,434 PGIM = 6.3 

Vacancy & Collection Loss (5%)     - $   1,874 

Effective Gross Income       $ 35,610 

Management (5%)      - $   1,781 

Expenses (actual)       - $   2,201 

Net Income Before Taxes     $ 31,623 

Property Taxes for previous year   - $   9,022 

Net Income        $ 22,606 

Sale Price        / $ 236,140  

Capitalization Rate      0.0957 = 9.6% 
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ILLUSTRATION 1-9  

 

CAP RATE & REPLACEMENT RESERVES  

Example with reserves as an expense:  

Effective Gross Income       $ 40,000 

Operating Expenses       - 10,000 

Reserves         -   2,000 

Net Operating Income      $ 28,000 

Sale Price                $ 300,000  

      

Indicated Overall Rate        0.0933  

    

 

Example without reserves as an expense:  

 

Effective Gross Income       $ 40,000  

   

Operating Expenses       - 10,000 

Net Operating Income       $ 30,000 

Sale Price                $ 300,000 

Indicated Overall Rate       0.1000 

 

Note that when reserves are included as an expense that the overall rate is less. 

That states that an investor is paying the same price but the return would change 

as the net income changes.  
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ILLUSTRATION 1-10  

 

IRV  

A corner lot in a business district is used as a parking lot. The monthly income 

earned by the property is $12,500. The owner’s required rate of return for this 

type of property is 10% per year. What is the value of this property?   

 

 

 

Income = $12,500 x 12 = $150,000 / 0.10  

V = $1,500,000 
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ILLUSTRATION 1-11  

 

VIM 

You derived the value of $1,500,000 for the corner parking lot in a business 

district on the prior page. You calculated the annual income earned of 

$150,000. Using VIM, calculate the Gross Income Multiplier for this property. 

The VIM formula may be used to calculate a multiplier at any income level; 

Potential Gross (PGIM or GIM), Effective Gross (EGIM), or Net (NIM). 

 

 

$1,500,000 divided by $150,000 = 10 (Multiplier) 

  

39



 

ILLUSTRATION 1-12  

 

PGIM  

Sale Price = $ 227,000  

Gross Income = $ 42,200  

What is the PGIM? $  

 

227,000 / $ 42,200 = 5.38 or 5.4.  

 

 

If a comparable property has a Gross Income of $56,500, the indicated value by 

using PGIM from above would be:  

5.4 x $56,500 = $305,100. 
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ILLUSTRATION 1-13  

 

EGIM  

An EGIM for a restaurant was determined to be 5.8. The subject you are 

appraising is very similar to the sold property but is in a less desirable location. 

Your analysis has shown that the sale property is in a location where there is a 

10% reduction (90% good economic factor) and the subject has a 25% 

reduction (75% good economic factor). The EGIM would be adjusted as 

follows:  

 

0.75 / 0.90 = 0.83  

0.83 x 5.8 (EGIM) = 4.8 EGIM for the subject  

If the subject has a gross income of $12,000, then the value indication would 

be: $57,600 ($12,000 x 4.8)  

The EGIM would be lower as the property would be less valuable. 
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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 fixed portion of the rent under the terms of a percentage lease is 

_______________  _______________  _______________ . 

 

4. The percentage rent paid over and above the guaranteed minimum rate is 

_______________  _______________ .  

 

 

5. The amount of which contract exceeds market rent at the time of the 

appraisal is _______________  _______________ .  

 

6. The area within a building or structure that is actually occupied by an 

individual tenant is _______________  _______________  

____________ .  

 

 

7. 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 _______________  _______________ .  

 

8. A property owner has given a tenant 6 months of free rent on a 5-year 

lease. If this is a full service 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? ________________  

42



 

 

9. ___________________ is a term used when a property has a vacancy 

rate greater than the market vacancy rate as of the date of the appraisal.  

 

10. The tenant may have to pay CAM expenses. What does CAM mean?  

_______________  _______________  _______________  

 

 

11. 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? ___________________ 

 

12. An OAR for an improved property that used real estate taxes as an 

expense, would be composed of _______________ and 

________________ rates?  

 

 

13. A property has an EGI of $65,200 with operating expenses of 30% plus 

real estate taxes of $7,200. What is the indicated OAR with taxes as an 

expense if the property sold for $418,000? ___________________ 

 

14. Using the answer to number 13, if the assessment rate is 40% and the 

mill rate is 30 mills, what is the loaded rate? _______________ 

 

 

15. _______________  _______________ 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.  

 

16. 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? _______________________ 

 

43



 

17. The formula for calculating PGIM is _______________  

_______________ + _______________  _______________  

_______________ . 

 

18. Subject property has two floors each having gross area of 8,000 SF. Floor 

one has a total of 900 SF of common area and floor two has 400 SF of 

common area. Rent for floor one is $12.00 SF of NRA and floor two is 

$13.00 per SF of NRA. What is the PGI? ___________________ 

 

 

19. Valuing a property “as is” or deducting for the cost to cure are two 

methods of recognizing ________________  _________________ . 

 

20. If reserves are included in the expenses, the overall rate would be 

__________________ . 
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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. 1-1)  

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. 1-1)  These expected cash benefits are then discounted at 

the appropriate rate to obtain the market value estimate.   

Although these calculations are simple and straightforward, 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. 
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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.  

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 1-1, 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 1-1 Comparison – Direct Cap and DCF

Figure 1-1. Estimating Value with Direct Capitalization and DCF Analysis 

 

     Direct Cap: 

                        NOI        $10,000 

Value = ———————  =   ———   =  $166,667 

             Capitalization rate          .06 

 

 

DCF (Yield Cap) 

        Year Income          Reversion                PVIF    PV of CF 

1 $10,000                              0.943396              $9,434 

2 $10,000                              0.889996              $8,900 

3 $10,000                              0.839619              $8,396 

4 $10,000                              0.792094              $7,921 

5 $10,000         $166,667             0.747258          $132,016 

         Present value of Cash Flows at 6%                               $166,667 
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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. 
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COMPOUND INTEREST TABLES  

 

Knowing the six functions of a dollar, three that compound and three that 

discount, is necessary for the discussion of discounted cash flow in this section.   

Compound interest expresses the time value of money — a dollar received 

today is worth more than a dollar to be received in the future. There are six 

interest functions and thus six tables, used to measure present worth and future 

worth. The terms worth and value are inter-changeable.  

Typically, a single deposit or payment is assumed to be made at the 

beginning of the period where periodic deposits are assumed to be 

made at the end of the period.  

Effective interest rate vs. nominal interest rate  

1. 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 9% (0.09), the effective interest rate for monthly 

compounding would be 0.0075 (0.09/ 12).  

2. The effective interest rate is used in all calculations for compounding.  

Future worth of $1  

1. Origin of all present worth and future worth functions.  

2. Calculates the growth of a single deposit over a specific time period at 

a specified rate of interest. 

3. Also known as the compound amount of $1.  

4. The reciprocal of the present worth of $1.  

Future worth of $1 per period  

1. Calculates the growth at compound interest of a series of deposits. 

2. Also knows as the compound amount of $1 per period.  
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3. The reciprocal of the sinking fund factor. Practical 2-1 through 2-4 

Sinking fund factor  

1. Calculates the amount of periodic payment necessary to accumulate to 

a specific sum.  

2. Reciprocal of the future worth of $1 per period. Practical 2-5 & 2-6  

Present worth of $1  

1. Calculates the present worth of a single future payment.  

2. Reciprocal of the future worth of $1.  

3. Also known as the reversion factor.  

Present worth of $1 per period “  

1. Calculates the present worth of a series of future level income 

payments (level annuity).  

2. Also known as the annuity factor or the lnwood coefficient.  

3. Reciprocal of the partial payment factor. Illustration 2-7 through 2-10  

Partial payment factor  

1. Calculates the periodic payment necessary to amortize a loan at a 

specific interest rate over a specific period of time.  

2. Also known as the installment to amortize $1. This provides the lender 

the return on and of the borrowed funds.  

3. Reciprocal of the present worth of $1 per period.  

4. Sum of the effective interest rate and sinking fund factor. Illustration 

2-11 through 2-12 

5. Mortgage constant is the annual total debt service, including payments 

of interest and amortization, expressed as a percentage of the amount of 

the loan  
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Formula is total annual payments / amount of loan Illustration 2-13  

 

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.  
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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.  

 

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.  
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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.  

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 more simple 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. Illustration 2-16  

 

Investment analysis  
 

1. DCF can also be described as a valuation method used to estimate the 

attractiveness of an investment.  

2. 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.  

3. Meaningful valuations depend on the users’ ability to make solid cash 

flow projections. A single, unexpected event can immediately make a 

DCF model obsolete.  

4. There are properties that are truly investment type properties in which 

yield capitalization and the application of DCF should be considered.  

5. Often we hear comments about investment grade properties. These are 

generally good quality structures that are rented on short-term leases 
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such as 5-10 years, have renewal options and are newer 

improvements. Examples of these would be:  

 

a. Office buildings  

b. Strip centers  

c. Shopping malls  

d. 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, sanitary 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, 

5-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 
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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.  

4. Convert the future benefits of each year’s net cash flow and the 

reversion to a present value.  
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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.  

56



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 market place plus typical escalation periods. Illustration 2-17  

Vacancy & collection loss  

1. The percentage reduction from PGI is the same process as with direct 

capitalization except you again are projecting into the future.  

2. If within the holding period the current lease expires, additional 

consideration may need to be given for vacancy due to improvements 

necessary to attract the next tenant.  

Miscellaneous income  

1. Calculated in the same manner as for direct capitalization, but done 

for each income projection period.  

Expenses  

1. Expenses can be operating or reserves or both.  

2. Expenses are calculated the same as in direct capitalization, but done 

for each income projection period.  
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3. Just like income, expenses have to be projected into the future. 

Historical expense trends can be measured from the subject’s actual 

expenses, based upon lease information from the subject’s lease or 

from market data of comparable properties.  

4. Expenses normally increase annually and a typical investor will 

recognize that. Therefore, if the investor were paying part or all the 

expenses, an annual increase would be appropriate.  

5. If an expense stop is involved, then the expenses may only increase 

for a limited time or not at all based upon the terms and timing of the 

lease versus the appraisal date.  

6. The appraiser must be aware also if some or all of the expenses are a 

pass-through to the tenant and thus not a deductible expense.  

 

Selection of a capitalization rate  

Direct capitalization is typically used in mass appraisal in that a net 

operating income is calculated and then divided by a capitalization rate to 

determine market value.  

Under direct capitalization, you must determine how reserves are 

accounted for, either as an expense or part of the rate.  

A capitalization rate can also be determined by the mortgage equity method.  

1. Mortgage-Equity Analysis is a technique used to estimate the value of 

a property from knowledge of the equity yield rate, typical terms 

(including the interest rate, the loan-to- value ratio, the term of the 

loan, and the amortization provisions), the holding period, and the 

percentage by which the property will appreciate or depreciate over 

the holding period. 

2. Mortgage Constant: Annual debt service expressed as a percentage of 

the initial principal amount of the loan.  

The yield rate is the return on investment applicable to a series of incomes that 

results in the present worth of each.  
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1. A yield rate to be applied in DCF should be extracted from the market 

as this reflects the actual activity and return on investment.  

2. One method of extracting this is through the lnternal Rate of Return 

(IRR).  

a. Internal rate of return is 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.  

b. Internal Rate of Return is the rate that discounts all future cash 

flows to a net present worth equal to the original investment.  

c. The internal rate of return is calculated, usually by trial and error, 

from knowledge of the relevant cash flows.  

d. The IRR is most accurately calculated after the reversion. 

Appraisers need to use diligence in forecasting future value. This 

will enhance the credibility of the value estimate.  

e. An example of calculating the internal rate of return using the 

HP12C is shown in Illustration 2-18 & 2-19 

 

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  

As stated earlier, reversion is the right of possession commencing on the 

termination of a particular estate.  
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Any conversion of income or reversion back to a present value is called 

discounting.  

The reversion represents the return if 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 really 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.  

A higher rate would be used if the net present value of the reversion is 

greater than the net present value of the income stream.  

This would seem logical as the investor is waiting a longer period of time 

for the recapture and thus taking greater risk.  

Another method requires the appraiser to estimate if the original 

investment will stay the same, increase in value or decrease in value 

when estimating the reversionary value.  

This would require a market analysis of supply and demand projections. 

Historical data reflecting trends within the market, based upon sales, 

would be a good starting point.  

Just as in the rate calculation, this historical perspective should be 

considered but ultimately the appraiser is forecasting a future event, often 

10 years in the future.  

Typically there would be some expenses associated with the reversion if 

the investor is going to sell at the end of the investment period.  

1. These expenses may be items such as brokerage fees, commissions 

and legal fees.  
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2. These expenses should be subtracted from the reversion prior to 

discounting to present value.  

 

Discounting  

1. Discounted cash flow analysis relies on compound interest measurements 

to convert future dollars into their present value equivalents.  

2. Because dollars to be received in the future are worth less than current 

dollars, successive cash inflows and outflows are discounted at a selected 

rate to their present value as of a given date. 

3. The sum of the positive and negative present values is the indicated value 

by use of DCF. Income could be negative for some years.  

4. If the rent received is a level ordinary annuity, the calculation for the 

present value is relatively easy by using the Present Worth of 1/Period 

column. Illustration 2-20 & 2-21  

 

PROFITABILITY INDEX  

A profitability index measures the relationship between the projected future 

benefits of a project or investment and the initial capital outlay and is an 

additional tool for measuring the quality of a real property investment.  

The formula for calculating the profitability index is:  

Present value of anticipated future benefits / initial investment  

Present value of the anticipated future benefits would be for the cash flows and 

the reversion.  

A ratio of 1 implies that the return equals the desired yield rate. The higher the 

ratio, the more attractive the investment is.  

Example: Using the information from Illustration 2-18 and the NPV, and 

including the original cash outflow, is $106,827. The profitability index 

would then be:  
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$106,827 / $90,000 (initial cash outflow) = 1.187  

 

BREAKEVEN POINT  

 

Another investment analysis tool, the breakeven point, is the point where total 

income equals total expenses including debt service. According to Real Estate 

Appraisal Terminology published by the American Institute of Real Estate 

Appraisers, it is, “the intersection of the total cost line and the total revenue 

line. 

This analysis will assist in measuring the length of time before an investment 

will become profitable. It can be beneficial in projects such as new construction 

and for land being converted into subdivisions.  

It is also referred to as a breakeven ratio where the ratio is:  

Effective gross income / (Expenses + Annual Debt Service) 

Example of the breakeven point: 

Annual operating expenses for an apartment complex are estimated at 

$200,000 per year. Debt service requirements are $250,000 per year. 

Therefore, the total cash requirements are $450,000. Then, if all 

apartments are rented all year, the effective gross income would be 

$600,000. The breakeven point is 75% occupancy ($450,000 / $600,000) 

because at that point, effective gross income would equal cash 

requirements.  

PAYBACK PERIOD  

 

The payback period is the length of time required for net income cash flows to 

equal the original cash outlay. The faster the recovery of the outgoing cash flow 

the better.  
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Cost + Annual Cash Inflow is the formula.  

This formula does not consider the time value of money and also ignores 

benefits or cash flows after the initial cost is recovered.  

ABSORPTION OR BELOW MARKET OCCUPANCY LEVELS  

1. Absorption is a term used when a property has a vacancy rate greater 

than the market vacancy rate as of the date of the appraisal.  

2. Absorption or below market occupancy would normally occur in A new 

construction, such as offices, retail, and multi-family improvements and 

where obtaining a normal occupancy derived from market analysis will 

occur over time through absorption. Furthermore, this vacancy problem 

would need to be considered a temporary problem to be classified as 

absorption.  

3. A long-term problem that cannot be corrected at reasonable cost is really 

a basic vacancy problem and should be treated that way. If the absorption 

procedure is used, this would be an adjustment to the income approach, 

and possibly the sales comparison approach, as well as the cost approach.  

4. A fee simple purist may argue that if a fee simple value is the objective, 

only market factors and market rates can be used in estimating value. 

Those that subscribe to this idea will not adjust an income approach to 

value if a property is suffering from below market occupancy as of the 

date of appraisal.  

5. However, some jurisdictions will adjust for this problem. This course 

does not intend to state that this procedure must be used, but if it is, this 

will provide the appraiser with an acceptable procedure for making the 

adjustment.  

6. Steps for calculating absorption  

a. Calculate the NOI in the standard manner using market rent, market 

vacancy & collection, miscellaneous income (if applicable), and 

market expenses (expenses may be less due to reduced occupancy).  

b. Calculate the NOI again using the actual vacancy rate.  

c. Subtract the reduced NOI (2 above) from the standard NOI (1 

above) for the rent loss.  

d. Add the following to the calculated rent loss:  
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Leasing costs: Commission rate x typical lease period x estimated 

market rent x Square footage that will be leased up in period to 

attain stabilized occupancy.  

Tenant Improvement costs: Typical improvement cost per square 

foot necessary to attain market rent x square footage.  

e. Multiply the Present Value factor at the appropriate discount rate x 

the sum of the rent loss + leasing costs + tenant improvement costs. 

This will be the present value of the cost to attain stabilized 

occupancy in one year.  

f. If the appraiser believes that it will take two or more years for the 

property to lease up to market level occupancy, a second year (and 

so forth) calculation must be made using steps 1 through 5 above.  

g. The actual vacancy used should be changed to a projected vacancy 

at the beginning of each year calculated for a declining amount over 

time. After all years are calculated, add all present values together 

for a final present value to be deducted from the final estimate of 

value by the income approach. Illustration 2-22  

Absorption — short cut method  

1. Calculate the square footage of the below market occupancy. This would 

be actual vacancy rate minus market vacancy rate (less collection rate) x 

total square footage of property.  

2. Calculate the NOI rent rate. This would be the rent rate per square foot 

minus the operating expenses per square foot including property taxes if 

it is a gross or full service rate. For leases other than full service, you 

would need to add those costs that the owner would have to pay if the 

space were vacant which would include taxes and the other necessary 

operating expenses not deducted in the NOI calculation.  

3. Determine the number of years it will take to lease up the property to the 

market occupancy level.  

4. Determine the appropriate discount rate to calculate the present value 
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5. For the first year of lease up, multiply the NOI rent rate x the below 

market occupancy square footage x the year 1 present worth factor = 

present worth of the rent loss.  

6. Repeat step e above for each additional year needed to complete the lease 

up period. Reduce the below market occupancy square footage in equal 

amounts for each year to achieve a declining vacant area (unless factual 

information would reveal otherwise). Also, each year would require a 

different present worth factor corresponding to the year number.  

7. Add up all present worth values for a total present value of rent loss to be 

deducted from the final estimate of value by the income approach.  

8. Example applications using spreadsheets are found on Illustration 2-23.  
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ILLUSTRATION 2-1  
 

Future Value of $1 – Annual Compounding 
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ILLUSTRATION 2-2  

 

Future Value of 1 – Annual Compounding 
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ILLUSTRATION 2-3 

 

Future Value of 1 Per Period – Annual Compounding 
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ILLUSTRATION 2-4 
 

Future Value of 1 Per Period – Monthly Compounding 
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EXERCISE 2-1 
 

 

Future Value – Annual Compounding 
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ILLUSTRATION 2-5 
 

Sinking Fund – Annual Compounding 

 

 

 

  

71



ILLUSTRATION 2-6 
 

Sinking Fund – Monthly Compounding 
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EXERCISE 2-2 
 

Sinking Fund – Annual Compounding 
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ILLUSTRATION 2-7 

 

Present Value of 1 – Annual Compounding 
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ILLUSTRATION 2-8 
 

Present Value of 1 Per Period – Monthly Compounding 
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ILLUSTRATION 2-9 
 

Present Value of 1 Per Period – Annual Compounding 
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ILLUSTRATION 2-10 
 

Present Value of 1 – Annual Compounding 
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EXERCISE 2-3 
 

Present Value – Annual Compounding 
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ILLUSTRATION 2-11 
 

Partial Payment – Full Amortization 
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ILLUSTRATION 2-12 
 

 

Partial Payment & Loan Balance 
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ILLUSTRATION 2-13 
 

Mortgage Constant 

 

 

  

81



EXERCISE 2-4 
 

Mortgage Constant 
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ILLUSTRATION 2-14 
 

Leased Fee Estate 
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ILLUSTRATION 2-15 
 

Sandwich Lease Value 
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ILLUSTRATION 2-16 
 

DCF and Property Taxes 
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ILLUSTRATION 2-16 – DCF and Property Taxes Continued 
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ILLUSTRATION 2-16 – DCF and Property Taxes (Continued) 
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ILLUSTRATION 2-16 – DCF and Property Taxes Continued 
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EXERCISE 2-5 
 

 

Calculation of Ro With Property Tax 
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ILLUSTRATION 2-17 
 

Rent Projections 
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ILLUSTRATION 2-18 
 

Internal Rate of Return 

 

 

***Continued on Next Page 
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ILLUSTRATION 2-18 – Internal Rate of Return  (Continued) 
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ILLUSTRATION 2-19 
 

Internal Rate of Return 
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ILLUSTRATION 2-20 
 

Calculating Present Value 
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ILLUSTRATION 2-20 – Calculating Present Value  (Continued) 
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EXERCISE 2-6 
 

Net Present Value 
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Review Questions 
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Quiz 
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Quiz 

 

1. The type of lease clause that shifts increases in future expenses from the 

landlord to the tenant 

 

a. Escalation 

b. Reappraisal 

c. Net 

d. Percentage 

 

2. The area within a building or structure that is actually occupied by an 

individual tenant 

 

a. Net leaseable area 

b. Gross leaseable area 

c. Net contract area 

d. Gross useable area 

 

The following information is for questions 3 &4. A property is being leased for 

$7.80 per square foot of net leaseable area of 3,500 square feet plus 3% of sales 

greater than $3,750,000 per year. Annual sales last year were $4,648,500. 

 

3. What is the base rent? 

 

a. $ 34,500  

b. $ 27,300 

c. $ 26,955  

d. $ 54,255 
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4. What is the overage rent? 

 

a. $ 34,500  

b. $ 27,300  

c. $ 26,955  

d. $ 54,255 

 

5. Land area and shape fall under which of the four tests for highest and 

best  

 

a. Physically possible  

b. Legally permitted  

c. Financially feasible  

d. Maximally productive 

 

6. 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  

 

a. Rent concessions  

b. Tenant improvement 

c. Excess vacancy 

d. Broker’s fee 

 

The following are for questions 7 & 8. Base year expenses are $435,000 and 

current year expenses are $571,346. You are leasing 5,000 SF of the total NLA 

of 80,000. 

7. What is the amount of your pass-through expenses? 

 

a. $12,235  

b. $ 8,522  

c. $14,098  

d. $37,654  
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8. What is the expense stop per SF?  

 

a. $5.44  

b. $7.14  

c. $6.90  

d. $3.67 

 

9. The investment time is also referred to as 

 

a. Equity  

b. Holding period 

c. Loan period 

d. Leveraging 

 

10. In order to fill the vacant space, a property owner will have to make TI of 

$126,500 to the NLA of 5,200 SF. The previous tenant was paying 

$18.00 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? 

 

a. $18.00  

b. $22.05 

c. $25.80 

d. $20.00 

 

11. Changes as called for in the lease agreement at one or more points during 

the lease term is also known as  

 

a. Long-term  

b. Percentage 

c. Graduated 

d. Absolute net 
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12. The rate used at the end of the holding period to convert reversionary 

value is the 

a. Discount rate  

b. Terminal rate 

c. Recovery rate 

d. Mortgage equity rate 

 

13. What factor is also referred to as the reversion?  

 

a. Present worth of 1  

b. Present worth of 1 per period 

c. Sinking fund 

d. Inwood 

 

Given the following information, calculate the PV of the reversion and the total 

net property value. NOI Year 1 = $31,000, Year 2 = $34,000, Year 3 = $38,500 

and reversion = $500,000. Yield rate is 9%. 

14. Reversionary value is  

 

a. $372,000  

b. $468,000 

c. $416,000 

d. $386,000 

 

15. Total NPV is  

 

a. $372,000  

b. $473,000 

c. $416,000 

d. $386,000 
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16. What would be the mortgage payment for a 20 year loan at a 7.5% 

interest rate with annual payments if the loan-to-value ratio is 80% with a 

purchase price of $1,600,000? 

 

a. $123,567  

b. $125,558 

c. $234,590 

d. $165,340 

 

 

 

17. In DCF analysis the terminal rate is often ___________ in relation to the 

yield rate because of the future value estimation. 

 

a. One-percent difference  

b. Lower  

c. Higher 

d. Not used with DCF 

 

18. Effective gross income / 1- (Expenses + Annual debt service) is the 

formula for  

a. Breakeven point  

b. Yield change 

c. Mortgage constant 

d. Debt coverage ratio 

 

19. The investor's internal rate of return is the  

 

a. Yield rate  

b. Recapture rate 

c. Overall rate 

d. Mortgage rate 
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20. If the investment is not totally recaptured between the income stream and 

the reversion, then the yield rate is actually 

 

a. Normal  

b. Positive 

c. Negative 

d. As projected 

 

21. A loan was provided for $500,000 with an annual mortgage constant of    

0.104628. The total sale price was $625,000 and has an operating 

expense ratio of 35% with NOI of $56,250, what would be the Ro? 

 

a. 10.4%  

b. 9.0% 

c. 7.3% 

d. 6.5% 

 

22. The projected net income for the each of the next five years is $34,200. If 

the desired rate of return is 9%, what is the net present value of the level 

terminal annuity with a reversion of $400,000? 

 

a. $318,340  

b. $587,667 

c. $392,998 

d. $534,347 

 

23. How long the income stream will last is 

 

a. Quantity  

b. Variability 

c. Timing 

d. Duration 
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24. Investors have indicated they expect an 11% overall yield (Yo) for their 

investment and that the anticipated income and value increases over the 

next few years is 1.5%. What is the overall rate (Ro)? 

 

a. 9.5%  

b. 12.5% 

c. 11.0% 

d. 8.0% 

 

 

 

25. An apartment complex needs to establish a sinking fund account for the 

roof that must be replaced in 6 years. If they make annual payments and 

can earn interest of 7.0% compounded annually, what amount must be 

contributed to reach a goal of $75,000? 

 

a. $12,000 

b. $8,000 

c. $10,500 

d. $9,300 
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