
The 11th year's net income of $7,401,221 is used
to derive the residual value of the property at the
end of the projected period. Based on a 97o terminal
capitalization rate and the exclusion of any capital
or hlpothetical sale costs, the residual value of the
property is $82,235,794. The value of the property is
the sum of the present value for each of these
components.

The income stream represents the cash flow be-
fore debt service or income taxes have been paid.
Since this valuation is for market value analysis, the
determination of the discount rate intrinsically as-
sumes tlpical financing and a tlpical marginal tax
rate. If debt service and income taxes had been de-
ducted, the required discount rate would reflect a
typical after-tax equity yield rate.

To illustrate the disparity in value that results
from using different discount rates, cash flows have
been discounted at various rates taken from the
fourth quarter of 1991. The rates have been six-
month Treasury Bills, Moodyk Baa-rated corporate
bonds and the high and low discount rates for offrce
buildings obtained from an investor survey pub-
lished by Real Estate Research Corporation
(RERC).3

The six-month Treasury Bill rate generally re-
flects the safe rate. The Moody's Baa corporate bond
rate reflects an income stream that has features
similar to those associated with a real estate income
stream, i.e., periodic income and a return of capital
at the end of a fairly long holding period. The dis-
count rates obtained from an investor survey are
useful, because they express the experience of mar-
ket participants and reflect participants' required
rates of return.

The four selected discount rates and their re-
spective values are set forth below.

Index Rate Value

Six-month Treasury Bills 4.63% $98,812,823
Moody's Baa corporate bonds 9.4lic $70,267,339
RERC office discount rate-low f1.007r $65,153,666
RERC office discount rate-high 14.00+ $52,218,259

Clearly there is a substantial disparity in vahre
depending upon the discount rate selected. For-
tunately a real estate analyst is not usually faced
with such a wide range ofchoices for a discount rate.
Nonetheless, the spread of just three percentage
points between the high and low of the RERC oflice
discount rates leaves an uncomfortably large mar-
gin attributed to judgrnent. Hence, great care must
be exercised to support the basis of the discount rate.

Alternative Methods
There are a number of methods for calculating the
discount rate, including the weighted average cost of
capital (\{ACC) and the capital asset pricing model
(CAPM), both of which have their limitations. The
weighted average cost of capital is similar to the
band of investment technique in that the discount
rate is developed by weighting the components of

debt and equity. These methods require information
on the typical equity yield or dividend rates, interest
rates and the ratio of debt and equity. The equity
yield or dividend rate must be commensurate with
the risk of the asset, and its determination must
address considerations that are similar to those im-
portant in the determination of an appropriate dis-
count rate. In addition to a risk-free rate of return,
the CAPM requires the beta of the asset and the
expected rate of return of the market portfolio; the
determination of both of these must address similar
considerations. Hence, neither of these techniques
lessens the degree of judgment that must be em-
ployed in determining a discount rate.

The discount rate also may be derived from the
market. One method obtains the discount rate by
using market-derived overall capitalization rates.
An overall capitalization rate is defined as: 'hn in-
come rate for a total real property interest that re-
flects the relationship between a single year's net
operating income expectancy, or an annual average
of several years' income expectancies, and total price
or value, used to convert net operating income into
an indication of overall property valuel'a The overall
capitalization rate is calculated by dividing the net
operating income by the property value.

In his article "The Capitalization Rate, the Dis-
count Rate, and Inflationj' David M. Bradley proves
that the discount rate is equal to the overall capital-
ization rate plus appreciation.s Kelley D. Slay agrees
with this theory in general; however, he asserts that
this relationship in practice provides only an ap-
proximation.6 Nonetheless, the validity of the tech-
nique is predicated on the ability to extract a
defensible overall capitalization rate from the mar.
ket, a diffrcult task given the often limited number
of sales and the inability to procure consistent infor-
mation on income and expenses to arrive at the net
operating income.

Another market-derived technique involves ex-
tracting the discount rate from sales based on past
income and expenses and the expected sales price.
However, Robert C. Mason has indicated that: "the
actual discount rat€, or internal rate of return (IRR)
cannot be calculated until the holding period is com-
pleted."7 ln addition to the details of each sale, this
method relies on historical data from a period that
may have little in common with current market
conditions.

A somewhat different method is the built-up ap-
proach which selects a discount rate for a particular
property through an analysis of each component of
risk. Intuitively the discount rate should provide a
premium over the safe rate that is commensurate
with the risk of investing in the asset. As previously
mentioned, Tleasury Bills often are considered to
reflect the safe rate because they are backed by the
federal government and have a short duration. None-
theless, Treasury Bills are exposed to purchasing
power risk in that inflation can erode their real rate
of return. Hence, the market assigns a nominal rate
of return which includes an inflation premium.

TINKAGES
AMONG

BATES,
DISCOUNT
RtrTES AND
REAI ESTtrTE
CYCLES

f he current real estate recession has created
I serious problems in the valuation of many
tl ir,"ome-pioducing properties. Appraisers ani

analysts have estimated market values of properties
only to find that investors will not purchase the
properties at those prices, or at any price that is
acceptable to the seller. Property owners, partic-
ularly large institutions, have found themselves
holding properties they would like to sell, but not
at prices investors are willing to pay. Owners ap-
parently are waiting for the market to return to
more normal levels that will produce prices more
consistent with replacement costs and their own
investment.

While owners' reluctance to accept large losses
may be understandable, the widely noted overvalua-
tion of Resolution Trust Corporation (RTC) and
other properties by appraisers and analysts during
the early part of the real estate recession is not. We
contend that this phenomenon results, at least in
part, from analysts' failure to recognize the asym-
metric effects of real estate cycles on risk-adjusted
discount rates and capitalization rates. More specifi-
cally we argue that point estimates of future cash
flows are less certain in overbuilt markets than in
underbuilt markets, all else remaining the same.
Thus, we believe that a given level of excess supply
odds a larger amount to the required risk premium,
and therefore to discount rates and capitalization
rates, than a shortage of the same magnitude su6-
trocls from the required risk premium.

Capitalization Rate Components
As real estate counselors we know that capitaliza-
tion rates are comprised of two parts-a return on
investment and recapture of investment capital. The
portion of the capitalization rate that represents re-
turn on investment is an interest rate or yield (usu-
ally called the discount rate) which compensates
investors for the use of their capital. This discount
rate must be high enough to compete with yields
from other capital and financial investments of sim-
ilar quality and risk. Often the discount rate is
viewed as a rate that combines a riskless rate and
an increment to compensate for the expected vari-
ability of real estate cash flows. The riskless rate
usually is assumed to be the contemporaneous rate
available on a U.S. Government security of compara-
ble maturity.r
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Adjustments must be made in
capitalization and discount rales to
occount for differences in the real estate
cycle.
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In discounted cash flow (DCF) analysis the dis-
count rate is applied to projected (i.e., most likely)
cash flows over a holding period. Accurate quan-
tifrcation ofthe risk component is crucial to the real-
istic raluation of a property. Whereas yields on
government securities can be found quickly and eas-
ily, yields on real estate investments require judg-
ments to be made about the comparability of a given
investment alternative to other investments and
about the effects of future events on the investment's
cash flow stream. Sophisticated models have been
formulated for identifying and measuring risk, e.g.,
the capital asset pricing model (CAPM) and the ar-
bitrage pricing model (APM). However, these models
do not foretell the future; they are limited by their
use of historical data to make inferences about the
appropriate size of the required risk premium. More-
over, the applicability of these standard finance
models of risk quantification to real estat€ valuation
has been questioned by numerous researchers, and,
as a practical matter, it has been limited severely by
the availability of reliable real €state return data.
The counselor's or investor's judgment therefore
must be applied to the direct quantification of risk
or the application of the models for measuring risk.

The other component of the capitalization rate,
recapture of capital, is a percentage that is added to
the discount rate to reduce the amount that other-
wise would be paid for an investment. This amount,
when converted to an annual figure, is suffrcient to
repay the capital that has been invested over the
asset's expected useful life or holding period. A sink-
ing fund factor usually is used to represent capital
recapture under the assumption that annualized
amounts will accumulate at compound interest. Use
of a recapture rate is based on an inflationless econ-
omy in which investment ralues decline over time.

When investment values, in nominal terms, are
expected to increase over time, an annualized
amount must be subtracted from the discount rate
to form the capitalization rate. The amount sub-
tracted from the discount rate may be termed the
allowance for appreciation. Both situations are rep-
resented by the general capitalization rate formula
for real estate:

R. = y. - A"a Equation 1

where:
R" is the overall cap rate.
y. is the discount rate (overall yield rate).
A" the expected change in property value (which

can be either positive or negative).
a is an annualizer (usually a SFF).

Put another way:
R. is the required annual dividend rate on the

property.
y. is the required holding period return (ex-

pressed in annual terms).

The investor's required return during the hold-
ing period may be obtained from two sources: (1) the
periodic dividend (i.e., net operating income); and

(2) appreciation in the value of the real estate. If a
Iarger portion of y" will be obtained from capital
appreciation, then a smaller portion of y" must be
provided in the form of current yield. Thus, for a
grven yo, increases in expected capital appreciation
decrease the required R..

Why Multiperiod Discount Rates Drive
Capitalization Rates
With dirrt incnme capitalization, estimated frrst-
year (or stabilized) net operating income of the sub-
ject property (NOI) is converted into an estimate of
market value by dividing NOI by the appropriate
capitalization rate (R"). The appropriate capitaliza-
tion rate in this exercise tlpically is abstracted from
the market by calculating first-year NOI as a per.
centage of the selling price from recent transactions
ofproperties thought to be comparable to the subject
property. Note that the application of direct income
capitalization does not require explicit estimates of
cash inflows and outflows beyond the first year.

Unlike direct income capitalization DCF tech-
niques require the investor, appraiser or counselor to
make explicit projections of future cash flow. The
cash inflows and outflows associated with the acqui-
sition of an existing income property may be repre-
sented by the following expression:

Equation 2

s EGIr (1 + r. + 6,)t I

llllJ'

INVESTOR
SUBVEYS AND
THE DISCOUNT
Rf,TE

I number of rates and economic factors, as well
A * " review of the subject property's overall
I I competitive position in the market, often are
considered when establishing the discount rate for a
specific real estate analysis. Investor surveys also
serve as benchmarks for the discount rate or the
expected rate of return for particular types of real
property. A critical assumption in the use of investor
surveys is that the expected rates of return in a
survey are reliable and consistent. Despite the popu-
larity of investor surveys, real estate appraisers or
analysts should question whether the surveys they
use are reliable: Do investors' expectations generally
reflect reasonable returns in view of economic condi-
tions? Are these expected rates sensitive to changes
in the economy? How do other rat€s and economic
variables relate to the discount rate?

Importance
The valuation of an income-producing asset can be
measured as the present value of the anticipated
future cash flow. This concept is the basis for the
income approach to real estate analysis and valua-
tion. The present value of a real estate asset is the
sum of the present ralue of the anticipated cash flow
over a projected period plus the present value of the
residual value at the end of that period. The present
value is derived by applying an appropriate discount
rate to the income stream and residual.

The discount rate is defined in The Dbtionary of
Real Estate Appraisal as: "a rate of return commen-
surate with perceived risk used to convert future
payments or receipts to a present value."r The dis-
count rat€ often is synonymous with the internal
rate of return, which is defined as: "the rate of dis-
count that equates the present value of the benefits
to the present value of the capital outlays."2 These
terms are used interchangeably with one another
and the yield rate.

The importance of selecting an appropriate dis-
count rate in real estate valuation cannot be over-
emphasized. An illustration applying various rates
to a very large, hypothetical income stream under-
scores this point. The income stream of a ten-year
projection period for a hypothetical or a net operat-
ing income in year one of S5,000,000 that gows by 4
percent thereafter is as follows:

Year Cash Flow
1 $5,000,000
2 $5,200,000
3 $5,408,000
4 $5,624,320
5 $5,849,293
6 s6,083,265
7 $6,326,595
8 $6,579,659
I $6,842,845
10 $7,116,559

Edmund Cormll is a real estale oppmiser uith Marchitelli
Bornes and Company, Int., a Neu Yorh-based. real estare
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the urlu.qtbn of Larious rcal property intercsts presenled at
thc 16th hn Padfic Congress of Reol Estate Appmisers,
Yaluers and Counsebrs in Calgary, Conoda, June 1992.

OE,

where:
Vo is the estimated value ofthe subject property.

Effective gross income in the hrst year of
operations, EGI', is expected to grow at the aver-
age annual nominal rate rr.
rr. is the expected rate of general inllation in the

economy adjusted downward for economic de-
preciation of the property.

6, is a rental adjustment factor intended to cap-
ture the effects of current supply and demand
conditions in the market on future increases
or decreases in real 6.e' inflation-adjusted)
rental income.

OE, represents frst-year operating expenses
(primarily maintenance and property tax ex-
penditures) that are assumed to increase at
the annual rate of rr".

The final term in Equation 2 represents the pre-
sent lalue of the cash flow from the sale of the prop-
erty at the end of the projected N-year holding
period, at which time proportional selling costs
equal to B will be incurred. P* in Equation 2 is
determined by dividing NOI in year N + 1 by the
appropriate terminal (or going-out) capitalization
rate. The mean or expected lalue of all future cash

i ft + T.)-1 -,. PN(l - B)

,?, tr * vJ tt]y.]F

Are discount roles dzriued from surueys of
real estdle inuestors sensitiue to changes in
the economy and therefore wlid and
approprinte in real estale analysis of
indiu idual proper t ie s ?

by Edmund Carroll
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management of the property itself but to the rate
charged by fund managers to manage investment
portfolios. The liquidity risk relates to the lack of
daily trading in the real estate market and the ef-
fect of market conditions on prolonged marketing
periods.

Using these parameters, a normalized discount
rate may be defined as follows:

Current Bas bond rate (capital market base) 9.007
Management burden 1.00%
Liquidity risk 2.50q.

Normalized discount rat€ L2.50C,

The normalized discount rate reflects property
whose characteristics are typical for a particular
marketplace. A property falls in this category if the
characteristics of the tenant mix, average lease
term, ralue distribution between the present ralue
of the cash flow and the present value of the rever-
sionary sale price, etc., match the assumptions uti-
lized in the appraiser's DCF model. For the purposes
of the example, let us assume the following nor-
malized characteristics:

Average lease term 5 years
Value distribution

Present value of cash flow 60%
Assured contract income 50%
Prospective income loVc

Present value of reversion 4O7o

Tbtal property value fioqt

Example I
This example details the impact of a substantial
credit tenant on the discount rate. The tenant in
question is a Fortune 500 company with a Aaa bond
rating and a remaining lease term of frve years. The
present value of the contract income to be derived
from this tenant represents epproximately 7570 of
the assured income component of the property value.
The current yield on five-year bonds for this com-
pany rs 7 .9Va.

Capital market base
Credit tenant

Assured income corDponent 37.5E
(.50 x .75)

Capital market yield 7.97a
Weighted average 2.960.

Normalized value component
Value component 62.5%
Capital market yield (Baa) 9.01c
Weighted average 5.63q

Management burden 1.00%
Liquidity risk 2.50?o

Risk-adjusted discount rate t2.09qt
t2.1q.(rounded)

Example 2
This example details the impact of a substantial
tenant with questionable tenure on the discount
rate. The tenant in question is a large accounting
firm that must pay a court-directed liability judg-
ment amounting to several times the net worth of
the company. It has a remaining lease term of frve
years. The present ralue of the contract income to
be derived from this tenant represents approxi-
mately 7 57c of the assured income component of the

property value. For the capital market base, assume
a junk bond rate of 77%.

Capital market base
Questionable tenant

Assured income component 37.5C(
Capital market yield 11.0%
Weighted average 4.13e

Normalized value component
Value component 62.5q.
Capital market yield (Baal g.Oc(

Weighted average 5.63';
Management burden 1.007a
Liquidity risk 2.5O%

Risk-adjusted discount rate 
(rounded) I33*

In this particular example the additional 80
basis points above the normalized discount rate rep-
resent the possible risk of default. Despite the fact
that the tenant has a remaining lease term of five
years, not reflecting the additional increment often-
ant risk by using the normalized, or typical discount
rate for that property would be inappropriate.

Summary
Because of tenant risk factors, a normalized dis-
count rate for a particular area or property type
may not represent the risk inherent in a lease port-
folio. For that reason, discount and capitalization
rate selections based on investor surveys may be a
valid starting point in the analysis, but use of a 127.
discount rate for all office buildings or shopping cen-
ters in suburban Anytown, USA, is not appropriate.

Some elements of risk may be addressed directly
in the various assumptions involving the DCF anal-
ysis; subsequent adjustment of the discount or cap-
italization rates therefore may be double counting.
Nevertheless, certain elements of tenant risk cannot
be specifically quantified in lease rollover assump-
tions, credit loss levels, etc., and should be reflected
in rate adjustments. Risk assessment is typical in
the analysis of other capital market investments
(i.e., bonds). For real estate to be further integrated
into the institutional investment portfolio, it is in-
cumbent upon the analyst to explain market behav-
ior in similar terms.

NOTE
1. Jame6 E. Gibbone, CRE: Real Estate ond th2 Mone! Marhetsl
(American Society of Real Estst Counselors, 1989) pp 25-29.

flows is converted to present value by discounting at
y., the required return for the holding period.

Although direct income capitalization does not
require explicit estimates of cash flow streams be-
yond the lrrst year, implicit estimates of future cash
flows are reflected in the capitalization rat€s that
have been abstracted from the market in the compa-
rable sales analysis. This is because transaction
prices in a competitive market reflect the invest-
ment valuations of willing buyers and sellers which,
in turn, reflect lhzir projections and assumptions
about future cash flows. For example, more optimis-
tic assessments of future EGI.'s and P"'s in a local
market increase investment values and thus the
prices investors are willing to pay per dollar of first-
year NOI, all else remaining the same. In terms of
Equation 2 V" is a function of rr,; as expected infla-
tion increases, V" increases, thus decreasing ab-
stracted capitalization rates.

It is important to recognize that in a competi-
tive market y" is exogenously determined; i.e., it is a
function of the returns that are available from other
capital and financial investments of similar risk.
Given current competitively determined rental
rates, transaction prices adjust to provide potential
investors with a holding period return equal to y..
Capitalization rates do not determine value; they
rea., to changes in cash flow projections and/or
changes in required returns on competing invest-
ment alternatives. This integration of real estate
markets with other capital and financial asset mar-
kets can cause a rariation in local real estate values
and observed capitalization rates even in the ab-
sence of a change in current or projected supply and
demand conditions. Said differently, values in a local
real estate market may decline even if projected
cash flow atreams are unaltered, e.g., if yields on
risky corporate bonds increase. The point is that y"
(in conjunction with rental income appreciation and
other assumptions) determines V. which, in turn,
determines actual transaction prices and thus R".

Risk And Multiperiod Cash Flows
A multiperiod DCF approach to income property
valuation is an application of mear/rariance anal-
ysis, a standard approach to the incorporation of
risk into the valuation of many flrnancial assets.
Mean&ariance analysis presumes investors weigh
the advantages of expected benefrts from alternative
courses of action against the disadvantages of par-
ticular risks. More specifically mean/variance anal-
ysis explicitly recognizes that the expected
variability, as well as the expected amount, of future
cash flows is fundamental to the determination of
market values in a competitive market. Other
things being equal, mean/variance investors pre-
sumably prefer assets with higher mean returns
(given comparable levels of risk) and avoid assets
with more volatile (less predictable) cash flows and
returns.

This risVreturn tradeoff in the context of DCF
analysis requires analysts to plug their best guess
of future cash flows, such as EGI. and P" , into

Equation 2. If an analyst is uncertain about the
point estimates of expected future cash flows, he
should be penalized by using a higher discount rate
than the one used with a similar but less risky prop-
erty. In short an internally consistent application of
DCF requires adjustments in the discount rate for
properties perceived to be relatively risky; DCF
should not incorporate overly conservative or worst-
case cash flow forecasts.

It is important to note that risk is defrned as the
potential uqriation between actual future cash flows
and projected cash flows used in calculating V" in
Equation 2. Thus, investments in existing income
properties in overbuilt markets are not necessarily
more risky just because their previous owners real-
ized a holding period return that was less than ex-
pected at the time of acquisition. Potential
purchasers care only about the relationship between
their required return (yo) and the return they ex-
pect to earn if they pay the asking price for the
property. Investors do not shy away from overbuilt
markets because current values are below construc-
tion costs. In fact their exogenously determined yield
requirements may be partially responsible for the
fact that properties are selling at discounts to re-
placement costs. Said differently, risk does not de-
pend on the current leul of rents or values; it is a
function of the degree of certainty market partici-
pants place on their estimates of future cash flows.

Real Estate Cycles And Risk
Real estate cycles may be characterized as the pe-
riods during which the market moves from high de-
mand for space, supply constraints and rent and
price increases to low demand, perhaps excess sup-
ply and flat prices. At some point in the cycle new
construction decreases, and it may come to a stand-
still if overbuilding occurs. Property values may fall
below replacement costs. At some point exogenous
factors may begin to stimulate the demand for space.
For example, after a recovery in the general econ-
omy or the relocation of a large corporation to a local
market, competitive rental rates and therefore
prices may begin to rise, and the vacancy rat€ may
decline. Entrepreneurs and builders may respond to
the increase in rents and prices by beginning new
construction.

A primary determinant of the pace of new con-
struction in a local market is the relationship be-
tween current rental rates and required (or
equilibrium) rental rates. The required level of effec-
tive rental income in the first year is the level that
equates the net present value (NPV) of the income
with zero for typical investors who employ a typical
set of assumptions about future rental rates, operat-
ing expenses and resale values. This required first-
year effective gross rent per dollar of investment
serves as a hurdle rate for prospective developers
and investors in income-producing properties. If cur-
rent supply and demand conditions in the market
are such that properties earn rents greater than the
required minimum, then investors will add new con-
struction to the existing stock in an attempt to cap-
ture these excess rents.
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Put another way, prices or values in the asset
market are multiples of the rental rates that have
been competitively determined in the space market.
If current rents exceed the required minimum, then
market values will exceed construction costs (includ-
ing the price of land and a fair profit for the devel-
oper), and developers will have an incentive to add to
the existing stock. Ultimately the expansion of sup-
ply causes reol rents (current rents less inflation) to
decrease toward the required or equilibrium level.2

Thus, although inelastic in the short run, the
supply of space is elastic (price responsive) over long
time periods. Short-run equilibrium in the asset
market requires only that the market clears; i.e.,
willing property sellers frnd willing buyers. How-
ever, long-run equilibrium in the asset market re-
quires that market-clearing asset prices equal the
costs of replacement less accrued depreciation.

If current rental rates are below the required
minimum, as is the case in an overbuilt market,
construction will be cut back until market rents rise
to the required level. Only then will developers be
able to recover construction costs from the sale of
new properties and earn a rate of return comparable
to the return on alternative investments of similar
risk. Note that if the supply of space in a local mar-
ket could be adjusted instantaneously to the current
level of tenant demand (i.e., if the short-run supply
of space were highly elastic), current rental rates
would equal the minimum required, and properties
would sell for their replacement costs less accrued
depreciation. In effect real estate cycles would be
eliminated if the supply of space were perfectly elas-
tic. However, the supply of space and therefore cur-
rent rental rat€s cannot adjust immediately to
changing market conditions. Thus, a combination ot
(1) reduced construction; (2) normal growth in de-
mand for space; and (3) steady depreciation of the
existing stock is required before higher real rents
can be generated for income-producing properties in
overbuilt markets.

In many applications of the multiperiod valua-
tion model the rental adjustment factor in Equation
2, (6t)) is equal to zero; i.e., effective gross rental
income is expected to grow at the rate of expected
general inllation minus the effects of economic de-
preciation, This pattern of projected rental income
invokes the often unrealistic assumption that the
local real estate market has obtained long-run equi-
librium; i.e., market values are equal to construction
costs, and cument and expected rents are suffrcient
to provide investors with a competitive (risk-
adjusted) rate of return. In effect projecting that
rental income will increase at the rate of general
inflation is akin to assuming that any recent up-
turns or downturns in the local market have played
themselves out and that underbuilding or overbuild-
ing will not occur in the future.

A Sample Property
To facilitate discussion of these concepts, consider
the following example. The subject property is a
newly constructed office building with 55,500

Ieasable square feet. The rate of general inflation
(less economic depreciation) is 47. per year over the
projected ten-year holding period (rr" : 0.04). Oper-
ating expenses are $180,000 in the first year and
will grow at an annual rate of 59( (n" : 0.05). The
market value of the property at the end of any year
is equal to NOI in the subsequent year capitalized at
9%. Selling expenses are 4% lB = 0.04). The pro-
jected stream of NOI, including the selling price net
of expenses, is converted into an estimate of current
market value using a 127r discount rate (y. = 0.12).
Replacement cost, including land and developer
profit, is $11,721,700.

Using these assumptions, the analyst can calcu-
late that first-year EGI of $1,200,000 (or $21.6 per
square foot) is required to equate current market
value with replacement costs of $11,721,700 when
rental income grows at the rate of general inflation.
As shown in Panel A ofFigure 1, the slope ofthe line
defrned by points RR and B reflects nominal income
growth of 47t per year. Suppose, however, that the
local market is at or near the top of a cycle and EGI,
is $1,440,000 or 207o above ($25.92 vs. $21.6) re-
quired rental rates. If EGI, increases at 47r per year,
then the amount of projected excess income over the
ten-year holding period is represented by the area
bounded by CR, A, B and RR, which has a present
value of $2,790,000.

Is it reasonable for the investor or counselor to
assume that increases in effective rental income will
keep pace with inflation in this underbuilt market?
Will the typical investor be willing to pay a
$2,790,000 premium to acquire the property? The
answer to these questions is clearly no. Participants
recognize that the market is at or near the top of a
cycle. Because current rents are above the minimum
required rents, investors anticipate that builders
will increase the new products they bring to the
market. Increased new construction will reduce the
excess supply ofspace over time. As supply increases
relative to demand, lower effective rents will be gen-
erated for the existing stock. Market participants
understand that this process will continue until ef-
fective rents fall to required levels. In fact if an-
alysts expect. perhaps based on prior experience.
that the market will continue to be cyclical, they
may project that EGI. eventually will fall below re-
quired levels.

How quickly will effective gross rents fall from
current to required levels (or below)? The fall in real
rents will occur as quickly as new construction can
be added to the existing stock. Because effective
rents will not fall instantaneously to required levels,
existing properties in underbuilt markets will sell at
a premium over reproduction costs. The magaitude
ofthe premium will depend on how quickly investors
beliew rents will fall to equilibrium levels. The
longer the expected adjustment period, the greater
the present value of excess rental income and the
greater the premium over reproduction costs. Inves-
tors' exp€ctations should vary with the expected
growth rate of the area and the extent of the initial
disequilibrium. However, even in fast-growing,

will expire within three years of the time of pur-
chase intuitively would be less desirable than a
property with lease contracts that do not expire for
seven or eight years. Therefore, the amount of "as-
sured income," or the present value of the income to
be derived from existing lease contracts, as a per-
centage of the value of the cash flow component,
could be of greater importance with respect to risk
than the proration of value between total cash flow
and property appreciation.

The present value of the "assured income" is the
only component of return on the property that can
be quantified with any certainty. l€ase rates upon
renewal, percentage of tenant retention, downtime
between leases, etc., may be inferred from market
research, but they nonetheless are prospective esti-
mates. Therefore, the greater the percentage of
value that is attributed to assumptions regarding
future market behavior the greater the likelihood
that the value estimate will vary over time. As a
result, it is reasonable to assume that the required
yield would increase in accordance with the uncer-
tainty of future returns.

This factor probably has the greatest impact on
the appropriate discount rate, and it is the easiest to
quantify. Elements specifically addressing this fac-
tor include the following:
r lease expiration schedule, including annual expi-

rations as a percentage of the total building area;
r existing options to renew which may be at below-

market rent levels;
r a schedule ofcontract rental income from existing

lease agreements.

Adjustments to the normalized discount rate
should be based on the relative differentials between
the subject property and properties used as market
comparables. This requirement places a burden on
the appraiser to obtain a substantial amount of fi-
nancial data during the sale confirmation process.
The choice of comparable sales then becomes a mat-
ter of data quality rather than quantity. Three to
five well-confirmed sales are far more valuable than
10 sales for which the data include only sale price
per square foot and the going-in capitalization rate.
In the analysis of investment-grade real estate, de-
tails of the lease structure and financial operation of
comparable prop€rties are essential.

Tbnant Size
This particular comparative element may be con-
strued as a double-edged sword in the analysis of
office buildings. On one hand, a building that has a
large tenant, such as Exxon, occupying a majority of
its space may be viewed as a relatively low-risk in-
vestment by investors because the leasing risk is
minimized, the management burden is reduced or
the long-term presence of the tenant is assured by
the enormous costs of relocation. Counter to this ar-
gument is the AT&T Building in New York, which
must be retrofitted for multi-tenant use or face a
prolonged period of vacancy while managers try to
find another major corporation to occupy it. This
situation demonstrates the high Ievel of liquidity

risk exposure in real estate that may override the
business risk or operating risk represented in the
traditional DCF model.

The submarket in which the property is located
may dictate the extent of these concerns. Central
business districts often find themselves Iacking
large blocs of contiguous space. Therefore, a building
that is occupied mainly by smaller tenants may be
at a disadvantage. Suburban markets may encoun-
ter the opposite problem. If typical tenants are
small-space users, a building with a large-space
user may have difficulty releasing when that tenant
vacates.

The issue of tenant size takes on a different
character with retail properties. Large-space users,
typically known as anchor tenants, are focal points
for shopping centers. Market research clearly has
demonstrated that stabilized occupancy rates in an-
chored shopping centers are significantly higher
than occupancy rates in non-anchored centers.
While this factor may be addressed in the DCF
model through the vacancy and credit loss assump-
tion, it alters the perception of risk differential for
the cent€r as a whole in the mind of an investor.
Anchor tenants are the principal destinations for
most shoppers; the presence of an anchor tenant in a
shopping center therefore is a consideration in the
leasing decisions made by other tenants. The overall
character of a retail center also is affected by the
type of anchor tenant present. For example, centers
anchored by a grocery store chain tend to attract
drug stores, hardware stores and other tenants ori-
ented toward weekly, repeat business. Department
store-anchored centers tend to attract a slightly dif-
ferent type of tenant. Economic cycles affect various
retail operations in different ways; therefore, the
character of the tenant mix may affect an investor's
perception of risk.

Capital Market Comparative Example
The following examples illustrate the risk-adjusted
rate concept for real estate through a correlation
with capital market risk-adjusted rates. The under-
lying basis for this example is the discussion of real
estate and the bond market by James E. Gibbons,
CRE.I He compares the definition of the risk rating
for Baa bonds as set forth in Moody's Investor Sur-
vey and real estate characteristics. Moody's Investor
Service, Inc., defines this rating as:

Bonds which are rated Baa are considered
medium-grade obligations, i.e., they are nei
ther highly protected nor poorly secured. In-
terest payments and principal security
appear adequate for the present, but certain
protective elements may be lacking or may
be characteristically unreliable over any
great length of time. Such bonds lack out-
standing investment characteristics and in
fact have speculative characteristics as well.

When comparing Baa rates to yield rates for
real estate, an additional adjustment must be made
for the management burden and the liquidity risk.
Management risk does not necessarily relate to the
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tradeoff between the possession of space and a pre-
scribed i.ncome flow.

Four basic areas that affect tenant risk deal
with the quality, quantity and durability of the in-
come stream: the diversification of tenants, credit-
worthiness of tenants, duration of lease terms and
size of individual tenants. All of these areas reflect
the fundamental risk that can be diversified away
with appropriate manegerial strategies.

Tbnant Diversification
Different industries are affected in di{Ierent ways by
economic cycles. Service firms, such as those involv-
ing attorneys and accountants, may fare well during
recessionary periods, while manufacturing or retail-
oriented businesses may be adversely affected.
While there is no definitive index with which to rate
the effect of economic cycles on offrce tenancies in
various industrial groupings, analysis of tenant mix
in relation to competing properties or the economic
base of a city provides insight into probable tenant
movement upon lease expirations. The tenant mix
by Standard Industrial Classification (SIC) codes
forms a basis for this analysis.

Another issue pertaining to tenant mix concerns
micro-market characteristics. Many communities
tlpically have a concentration of legal firms in prox-
imity to the courthouse complex. Likewise, olfice fa-
cilities in proximity to hospitals have a propensity
to attract doctors, medical labs, etc., as tenants. The
inherent risk of investing in buildings that cater to
industrial groupings may be viewed in an entirely
different light than the risk of investing in typical
multi-tenanted, suburban offrce buildings. The de-
termination of risk consequently requires adjust-
ment to the normalized discount rates indicated by
the market in general.

Credit Worthiness
A Fortune 500 company has a signifrcantly different
perceived financial stability than a real estate syn-
dicate that has been in business for only one year.
Therefore, the risk of default affects the required
rates of return in the same way the bond rating
system affects the capital market.

The risk inherent in an office lease portfolio
dominated by a large credit tenant (e.g., Exxon) his-
torically has had a direct impact on the required
return reflected through the sale prices for those
types of properties. Obviously, this is most evident
in single tenanted buildings with long-term leases.
The income portion ofthe investment return, in this
situation, may be viewed as an investment in the
company for the duration of the lease. Therefore, the
risk inherent in that portion of the investment may
be reflected through the company's bond rating. The
overall discount rate then should prorate the differ-
ence between the risk inherent in the income to be
derived from the lease agreement and the risk in-
herent in the property upon expiration of the lease
or at the time ofthe property's resale. In fact, when a
single, national credit tenant racates and the build-
ing must be converted to a multi-tenant facility, a
split discount rate may be utilized to reflect the

systematic business and market risk exposure of a
cash flow contract and the liquidity risk exposure of
a real asset with higher capital requirements. This
complex combination of risk factors may require the
use of one rate to discount the assured income from
the existing lease and a second rate to address the
operation of the building after the large credit ten-
ant vacates.

In a more traditionally tenanted building the
mix of credit and non-credit tenants may be com-
pared with the tenancy mix in other competing
buildings. Variations from the normalized discount
rate should be made by exception. That is, a pre-
mium should be applied to the subject property only
if a major, nationally credit-rated tenant is atypical
in a particular market. Likewise, an adjustment for
a lease portfolio with a weak overall credit rating
would be appropriate only if its characteristics dif-
fered significantly from those of competing build-
ings.

Retail properties have similar characteristics,
but their characteristics have a more fundamental
impact on risk analysis. Occupancy in retail proper-
ties, particularly comrnunity and regional shopping
centers, typically involves national chain-type ten-
ants. National retail chains, such as The Limited,
Victoria's Secret, Foot Locker, etc., have distinctly
different risk characteristics than local, "mom and
pop"-type operations. The mix of national chain af-
filiates and local retailers affects the risk and,
therefore, the required yield for a prospective inves-
tor. It is reasonable to assume that two community-
type shopping centers of equal size in the same
micro-market would require different discount rates
depending on the character of their tenant mix.

The appropriate rate spreads in this instance
may be gauged by comparing actual bond ratings for
national chains with .junk bond ratings. The nor-
malized discount rate then may be adjusted based
on a comparative proration of the tenant mix for
comparable properties and the tenant mix for the
subject property.

Lease Tbrm
l,ease expiration schedules within a building have a
direct impact on the quantity of income to be de-
rived from an investment. The valuation of a prop-
erty following the DCF model generally uses two
distinct elements to make the total present value
estimate: the present value attributable to cash flow
during the holding period and the present value of
the net proceeds obtained from the eventual sale of
the property. Obviously, the proration of value be-
tween these elements provides an insight into the
risk of the investment. For example, a property that
attributes 60% of its current value to the future sale
price or asset appreciation would have greater risk
than a property that attributes only 20Vo of ihe total
present value to the return from the sale of the
property.

Often igrrored is the portion of present value at-
tributable to the cash flows obtained during the
holding period. A property with lease contracts that

underbuilt markets, participants expect that supply
eventually will catch up with demand and that real,
though perhaps not nominal, decreases in eflective
rental income will occur; i.e., they expect that 6, in
Equation 2 will be negative for a period of years.
The shaded area in Panel A reflects the excess
rental income that will occur if the shortage is elim-
inated in three years and the real rents decrease
gradually over that three-year period. In terms of
Equation 2 the shaded area has a present value of
$299,371 and assumes that 6r is equal to -0.0954 in
years two and three.

Panel B in Figure 1 depicts the situation if EGI,
is S18.00 per square foot, or $1,000,000, i.e-, 207c
below the minimum required rental level. If EGI.
increases at 41c per year, then the amount of lost
income from the excess supply of space is repre-
sented by the area bounded by RR, E, F and CR,
which has a present ralue of $2,325,245.

FIGURE 1

The Asymmetric Effects of Underbuilding and
Overbuilding on the Value of Existing Properties

Pancl A. Excess llantal Income in l'nderbuilt ]Iarket

FIENTAL
INCOME

CR

Because current rents are below the required
minimum, builders will sharply reduce, if not totally
eliminate, the new products they bring to the mar-
ket. The combination of reduced new construction,
gror+'th in demand for space and steady depreciation
of existing stock will reduce the excess supply of
space over time. As supply falls relative to demand,
higher effective rents will be generated for the exist-
ing stock. Market participants understand that this
process will continue until effective rents cakh up
with required rents, because only then will devel-
opers have an incentive to bring new products to the
market.

The rise in real rents will occur at the most
rapid rate in fast-growing local markets with higher
absorption rates, and the smaller the difference be-
tween current market and required rents, the sooner
the asset market will obtain long-run equilibrium.
Substantially overbuilt markets with slower eco-
nomic growth may not allow any significant in-
creases in real rents for a number of years, even if
there is a near cessation of new construction.

Existing properties in overbuilt markets will
sell at a discount to replacement costs; the magni-
tude of this discount will depend on how slowly in-
vestors think rents will rise toward equilibrium
levels. Again investors' expectations should vary
with both the expected growth rate of the area and
the extent of the initial disequilibrium. The shaded
area in Panel B reflects lost rental income over a
seven-year recovery period, and it has a present
value of $565,545.

Forecasting Rental Income
How should investors or analysts incorporate future
changes in real rental income into their cash flow
forecasts? First, they must make an assumption
about the length of time the market will be over- or
underbuilt. Second, they must forecast Lhe pattern of
real rent changes over the expected period of dis.
equilibrium. In terms of Equation 2, the analyst
must specify 6. for each year of the expected holding
period. We argue that these forecasts can be made
with more certainty in an underbuilt market than
in an overbuilt market.

When analysts project future rental income they
must incorporate expected changes in lhe demand
as well as the supply of space over time. We argue
that the former is more difficult to predict than the
latter. The argument is based on the assertion that
the supply of space is more responsive to changes in
price when markets are at or near the top of a cycle
than when markets are bottoming out. More for-
mally we argue that the supply of space in under-
built markets is elastic (price responsive) because
builders and investors quickly respond to rents that
are excessive and prices that are above replacement
costs by adding to the existing stock. For example,
even large shortages of office space can be corrected
in several years. Shortages of many other property
types (e.9., multifamily space) can be corrected in
an even shorter time period. Thus, in underbuilt

B
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Shaded area repreeenb the amount of excess rental income due
t the Eupply shortsge that will be capitalized into the prices of
ex.isting prop€rties. CR equals 51,,f40,000 for exa.mple property.

Panel B. Loss in Rental Incomc in Overbuilt ]larkrt
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Shaded area represents the amount of lost rental income from
the excesa supply that will be capitalized into the prices of
existiug properties. CR = $1,000,000 for example property.

RR = Current effective gross income required for cap-
italized value of cash flows to equal construction
costs (equal to 1,200,000 for example property)

CR = Actual hrst year effective gross income IEGI)
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markets forecast€d changes in real rental income
(the D,'s in Equation 2) are driven primarily by ex-
pected changes in supply.

An excess supply of space, however, is not elimi-
nated as quickly, even if new construction in the
market comes to a standstill. Absorption of the ex-
cess supply requires that demand for space increase
over time. Demand for offrce, retail, industrial and
multifamily space depends on numerous factors,
many of which are largely independent of supply
and demand conditions in the local real estate mar-
ket. For example, the demand for oflice space in the
local real estste market is affected by national and
regional economic forces that are diffrcult to predict.

The shaded area of Panel A, Figure 1 depicts the
time period required for new construction to drive
current rents down to the required rent level. The
larger shaded area in Panel B depicts the time pe-
riod over which current rents will increase to the
required level in an overbuilt market. The time pe-
riod in Panel B is longer and more uncertain than
the period depicted in Panel A because it depends
almost completely on exogenous changes in demand.
Speculative construction in the overbuilt market al-
ready has come to a stop; thus, changes in supply
will be limited largely to demolitions.

We conclude, therefore, that a given level of ex-
cess capacity (say, 209c1 adds a larger amount to the
risk premium than a shortage of the same magni-
tude (209r) subtracts from the risk premium. Future
rental flows are more diflicult to predict in overbuilt
markets because the rate of change in real rents will
be driven primarily by hard-to-predict demand-side
variables. This asymmetric effect may help explain
the widely noted overvaluation of properties held by
the RTC during the early part of the real estate
recession when it was not unusual for properties to
sell for prices 259c tn 507c below appraised values.
We believe that appraisers may not have added su{fi-
ciently high risk premiums to the discount rate to
reflect the uncertainty of both: (1) the duration of
the gap between required rents and current rentsi
and (2) the level of current rents over the forecast
period. Rather it appears that appraisers applied
risk premiums more reflective of stable or under-
built markets. Discount rates were too low; capital-
ization rates also were too low, since they are driven
by discount rates.

Summary And Conclusions

Our conclusions from the foregoing analysis
may be summarized in four points:

l. When analysts use capitalization rates de-
rived by comparison with competing real estate in-
vestments, they make implicit assumptions about
the risk, timing and duration of the cash flows for
the property they are analyzing. They assume that
the market participants in comparable transactions
are correct in their assessments of these characteris-
tics. However, when properties are comparable in

physical and transactional respects but the transac-
tions occur in different phases of the real estate cy-
cle, the indicated discount rates, capitalization rates
and ralues will not accurately reflect the market.

2. Since the riskiness of investment in a given
parcel or type of real estate laries over the real
estate cycle, analysts must adjust the discount rate
for use in the multiperiod DCF model. This adjust-
ment is separate from any adjustment for the risk
associated with general inflation in the economy. We
have demonstrated that the discount rate adjuat-
ment can be annualized and included in the stan-
dard DCF model. By specifically including this
adjustment analysts allow local market conditions
to bear directly on the valuation of income-
producing properties.

3. We conclude that the uncertainty associated
with cash flow projections typically is greater dur-
ing the overbuilt phase of the real estate cycle than
during the underbuilt phase. The uncertainty is
greater during the overbuilt phase of the cycle be-
cause the length of time required to rebalance the
supply and demand for space in the local market is
more uncertain. Market participants expect that
space shortages will be eliminated quickly by profit-
seeking builders and investors. Analysts, however,
f-rnd it difficult to estimate the time of recovery for
an overbuilt market. They must project demand-side
responses to the overbuilding, because changes in
supply will follow the removal of depreciated proper-
ties from the stock. The rate that excess space is
absorbed depends on numerous factors, many of
which are exogenous to the local market (e.9., na-
tional and regional economic factors). The adjust-
ment to the rate should be estimated separately for
each year of the cash flow forecast.

4. 'We suspect that some properties have been
overralued during the currently overbuilt phase of
the real estate cycle for two reasons: First, in obtain-
ing an overall rate appraisers have used comparable
transactions that did not occur in the same phase of
the cycle as the appraisal. Second, analysts did not
adjust the discount rate in the multiperiod DCF
model for the real estate cycle. We believe that fur-
ther research is warranted to confirm and quantify
the effects of the real estate cycle.

NOTES
1. Covernment securities are not, ofcource, riskless because real-

ized real leturns are allected by the level of general injlation.
Ttey are, ho*,ever, frre from default and prepayment (i.e., call)
risk.

2. Discountad cssh flow analys€s contaiD estimates of future
nominal cash flow. Even if b6sic demand and supply relation-
Bhips in the local Bpace hsrket are not expect€d t change (i-e.,

the asset market hss obtsined long-run equilibriuro), Dominal
cash flowe may be expected to change over tirne simply a8 a
result of geDeral inllatioo in the economy. A decrease in resl
or iDllation-adjusted reDtal income occurs when incregseg in
nominal rents keep pace with Beneral iDllation. Real increaaes
occur only when f,ercentsge changes in rental income exceed
the genersl inflation rate.

NORMALIZED
DISCOUNT
BtrTES VERSUS
RISK.
ADJUSTED
DISCOUNT
RtrTES

f he way in which discount rates are selected as

! part ofthe appraisal process has been evolving
I as an issue for some time. Because the discount

rate applied in a discounted cash flow (DCF) model
actually is the prospective internal rate of return
(IRR) for the investment that is being analyzed,
questions arise concerning the appropriateness of
making inferences from historical rates, such as:
What is the curent investor thinking regarding in-
vestment criteria? Should real estate discount rates
move in sync with other indicated capital market
yields?

Notwithstanding these issues, it is apparent
that the discount rate now used in the majority of
appraisal reports represents a proxy that has been
obtained from some type of market sampling. This
sampling takes various forms: published investor
surveys, an average of buyer calculus assumptions
from specific transactions and/or the perceived norm
for the property type based on the conclusions of a
particular appraiser's p€er group for a particular
month. Whatever their source, the rates inferred
from market sampling represent "normalized dis-
count rates" for a property type.

If the purchase of investment-grade real estate,
particularly oIfice and retail properties, essentially
is an investment in a portfolio of leases, it is reason-
able to assume that each property will be unique
and that the risk inherent in each lease portfolio
will cause rates of return to vary slightly. In essence,
elements of risk used in the evaluation of multi-
property portfolios also are appropriat€ to consider
in the assessment of risk associated with individual
properties. Measurements of the quantity, quality
and durability of the income stream to be derived
from a lease portfolio should be of significant con-
cern to the appraiser. Howevet historic rent levels
and occupancy rates often are the basis for the ap-
praiser's projections, and these projections do not
consider the character of the portfolio in its historic
context as compared with current and expected
levels of performa nce.

Property-specific analysis addresses what will
be refemed to herein as tenant risk. Several ele-
ments that influence the extent of tenant risk are
inherent in each property or portfolio of leases. A
number of these factors typically are addressed in
modern portfolio theory in the context of other asset
classes. Their application in an analysis of a real
estate lease portfolio, in some instances, involves
only an alteration of semantics; leases are invest-
ment contracts (securities?) that represent the
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