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ABSTRACT

The study investigated the "henefit"® aspects of the
cost-benefit approach to r=al estate project selection mo-
dels., Three main objectives included (1) comparing the re-
lative performance between cormonly used, simplistic models
and the more sophisticated discounted cash flow (DCF) mo-
dels; (2) comparing simple and DCF models to a sophisticated
metric or bench mark model; and (3) specifying a simplified
version of the mgfric model and comparing it to the bench
mark. The metric model is a risk-adjusted net present value
model that discounts each jproject's cash flows at a rate

comcomitant with its expected risk level.

Data from thirty-four actual investment projects, ranging
in size from $90,000 to $100 million, was obtained through
personal interviews, Risk vas estimated by a simulation mo-
del which required probability distributions for various
project cash flow elements, Calculating metric NPV's, the
bench mark values, necessitated specifying a risk-return op-

portunity cost schedule for the study.
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The major findings were (1) of the seven common models
tested, the two DCF models (Internal Rate of Return and Ell-
wood) are closely related;'(Z) the DCF models parform better
than the most popular rules of thumb; and (3) the simplified
nodels perform better than the common models. In general,
mnodel performance is a function of information utilized.
The ancillary findings include (1) the probability distribu-
tions required for the simulation, while obtained from non-
statistically adept real estate experts, are relatively easy
to acquire; (2) The ex gnte risk-return schedule immensely
affects metric values and hence model performance, i.e., re-
gquired rate of return specification is extremely important;
arrd (3) the three most popular income property selection mo-

dels do not discriwminate for risk.
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Chapter I

INTRODUCTION
1.1 NATURE AND IMPORTANCE OF THE PROBLEM

A common problem faced by real estate practitioners is
that of estimating the value of prospective income-pioducing
properties, This problem is not created by a dearth of
evaluation techniques; ‘instead, there have been so many mo-
dels developed that the rroblem is one of choosing among the

available alternatives.

1.1.1  Nature of the Probles

The valuation models available range in sophistication
from heuristic rules of thumb (Payback) to generalized mo-
dels that defy operaticnalization (Time State Preference).
While surveys indicate that sophistication in capital budg-
eting is increasing , they also show that a large percentage
of practitioners continue to use naive models even though
available models are theoretically superior.! While naive

lFor a discussion of the adoption of capital budgeting tech-
niques see Thomas P. Klammer, "Empirical Evidence in Adop-
tion of Capital Budgeting Techniques," Joyrmal of Business
45 (July 1972): 387-97. For a real estate survey see Ar-
nold H. Diamond, "Tax Considerations Affecting Multi-family
Housing Investment,” Annual Meeting of American Real Estate

-1 =



models do not include as many ' inputs as the more
sophisticated techniques, the use of these shortcut models
increases the danger of missing relevant information.2 Bier-
map and smidt note that methods which ignore the timing of
cash flows are inferior to those that take timing into ac-

count.3

As the decision-maker utilizes nore sophisticated valua-
tion models there are presumed advantagyes, These more com-
plex models, however, require a greater expenditure of man-
agement's resources and decrease the decision-maker's
prerogatives. The general problem addressed in this re-
search is whether the more sophisticated valuation models

are sufficiently superior to warrant their adoption.

1.1.2 Importance of the Problam

The value of real estate in the United States is esti-
mated to be three trillion dollars (60 to 70 percent of na-
tional wealth), and annual new construction alone, not in-
cluding 1land costs, is $125 billion.* BReal estate's

and Urban Economics Association, New Orleans, Louisiana,
December 28, 1971.

2sherman J, Maisel and Stephen E. Roulac, Real Estate In-
vestment and Finance (New York: McGraw Hill, 1976), p. 4.

2.



magnitude can be put into perspective by comparing this
estimate to the defense budget of approximately $120 bil-
lion. Between World war II and 1969, the mortgage market
alone has absorbed more private savings than either (1) cor-
porate bonds, (2) corporate stocks, (3) municipal bonds, or
(4) U.S. Government securities--more, in fact, than these
investments combined.® With expenditures of capital in this
magnitude, irdividual investors as well as society should

demand that the allocation process be efficient.

1.2  HYPOTHESES

This section will state the hypotheses to be examined in
the study. Terms introduced in this chapter will be further
defined in Chapter II. The three general types of models

that will be used in this study are:

1. Commonly used models that consist of
a) Simplistic Models that include
i) BRR - Broker's Rate of Return
ii) FCR - Free and Clear Return
iii) PB - Payback
iv) DCR - Debt Coverage Ratio

*Maisel and Roulac, p. 4.

SMurry E. Polakoff et al., Ejipancial Ipstitutions and Mark-
ets (Boston: Houghton Mifflin Co., 1970), p. 277.

- 3 -



b) Discounted Cash Flow, DCF, models that include
i) IRR - Internal Rate of Return
ii) ELL - Ellwood

2. A sophisticated metric model that will be used as
a bench mark or criterion for the study

3. Risk Class models that simplify the sophisticated
model approach and include adaptations of

a) BRR (R)
b) NPV(R)
c) ELL(R)
There will be three general areas of investigation:

1. The results of each simplistic model will be con-
pared to the results of each discounted cash flow
model,

2. The results of each ccmmon model will be compared
to the results of the sophisticated metric, or
bench mark, model.

3. The results of risk class models will be compared
to the results of both the commcn models and the
metric,

The metric, referred to as a bench mark, is both a valuation
nodel and the key element in the overall approach of this
study. In terms of an approach a bench mark, or metric,
must be specified in order to provide a basis for compari-
sons of model performance. The metric model serves that
purpose. The model eventually chosen as the metric for this
study is a risk-adjusted Net Present Value cash flow model

which uses a Monte Carlo simulation to determine the risk

proxy, standard derivation of expected returns,



1.2.1 gsimplistic versus DCE lodels

The performance of the simplistic models relative to the
more sophisticated DCP models is of interest because almost
everyone assumes that DCF models yield superior results.
For each DCF model, the following null hypothesis (H) will
be tested against the alternatives, A(1) and A (2).

H: DCF Model (x) results are identical to Simplistic
Model (Y) .

where x = IRR, ELL and
y = BRR, FCR, PBBT, PBAT, DCR.

A(1): DCF Model results are superior to those of the
simplistic model.

. A(2): DCF Model results are inferior to those of the
simplistic model.

1.2.2 Common Models versus the Metric

The performance of models presently being used--common
models~--is compared to the metric. The hypothesis for each

common model is:

H: Common Model results are identical to those of the
metrice.
A: Common Model results ars inferior to those of the

metric.



1.2.3 Risk Class Models versus the Metric

The performance of risk class models will be compared to
the metric. The following hypothesis #ill compare risk
class models by model ¢type and by number of risk classes

(1,2,-.:;6):

Hs Risk Class model results (by number of risk class)
are identical to those of the metric.

A: Risk Class model rasults are inferior, and

H: Risk Class model results (by mcdel type - NPV, ELL,
BRR) are identical to those of the metric.

A: Risk Class model results are inferior,

1.3 ANTICIPATED RESULTS AND RESEARCH VALUE

The results should show specifically whether simplistic
models are in fact inferior to DCF models that are currently
in use, Also, the general gquestion of comparative model
performance will be addressed in the analysis. These re-
sults will point to the areas of future research by focusing
on the difficult question of how the investor should allo-
cate total resources betwean the process of estimating ey

arte cash flows and actual model solutions. This problem

-6 =



enphasizes the need for a model with a strong theoretical
base and subsequent application by risk takers, the ultimate

users of decision~-making models.

1.3.1 sSpecific Findings

The study will show whether BRR, PB, DCR, énd FCR (sin-
plistic) mnodels are inferior to npv; IER, and ELL (DCF mo-
dels). For example, the BRR model will be compared to each
of the sophisticated models, NPV, IRR and ELL. The compari-
sons between the Risk Class models of IRR and ELL will show
whether Risk Class models do outperform these DCF models
and, if so, at which risk class number this occurs. All

comparisons are made on an ex gnte basis.

The results will show comparative model performance among
all models tested under different assumptions regarding the

risk return tradeoff in real estate valuation.

The Risk Class models' relative performance will be com-
pared in relation to the number of risk classes chosen by
the analyst. For example, if the decision-maker wishes to
classify projects into risk classss, the results will pro-
vide information on the relative merits of changing from a

two-risk seyment classification to a three-risk class model.



Similarly, if an analyst chooses a three-segment risk
classification, the results will show the relative perfor-

mance of the different risk class models.



Chapter II

REAL ESTATE VALUATION MODELS

Most real estate valuation models are adaptations of
those developed in corporate finance literature.® This sec-
tion briefly discusses the development of valuation models
and outlines several real estate valuation models that can

be applied to actual projects.

This section discusses some of the popular models, their
origin and development, and the slow acceptance rate of new
models by the business community. Some possible solutions
to remedy this slow acceptance rate are subsequently exa-

mined.

2.1.17 Development of Valuation MNodels

The essential ingredient in valuing an income-producing
asset is that of transforming the property's income stream

estimate into a stock value estimate. Hirshliefer improved

epaul F Wendt, Real Estatg Appraisal Review and Qutlook
(Athens, Georgia: University of Georgia Press, 1974),pp.
19-22,



this process by strengthening the wmodern technigue of the
discounted cash flow (DCF) analysis, but ignored uncertainty
in his analysis.? Later embellishments of DCF analysis in-
clude the Time-State Preference, ® Certainty Equivalent,® and
Risk~Adjusted Net Present Value!9 valuation models, which do
recognize and adjust for risk, Most multi-period models use
some form of DCF technique to change cash flows into a stock

of wealth.

In 1952, Markowitz developed the thecretical framework to
select an optimum portfolio from among a set of risky secur-
ities,!! Sharpe-Lintner-Mossin then developed the body of

theory that became known as the Capital Asset Pricing Mo-

7Jack Hirshliefer, "On the Theory of Optimal Investment De-
cision," Journal of Political Economy 66 (August 1965):
329-52.

8Jack Hirshliefer, "Investment Decision Under Uncertainty:
Applications of the State-pPreference Approach,"™ Quarterly
Journal of Ecopomics 80 (May 1966) : 252-77.

9Alexander A. Robichek and Stewart C. Myers, QOptimal Financ-
ing Decisions (Englewood Cliffs, New Jersey: Prentice Hall,
InC.), PP 79"'830

todyirshliefer, Theory of Optimal Investment, p. 187.

11Hjarry Markowitz, "Portfolio Selection," Jdgournal of Finance
7 (March 1952): 77-91.

12For a description of the Sharpe-Lintner/Mossin CAPN, see
¥illiam F., Sharpe, "Capital Asset Prices: A Theory of
Market Equilibrium Under Conditions of Risk,"” Journal of
Fipance 19 (September 1964): 425-42, See also John Lint-

ner, "The Valuation of Risk Assets and the Selection of

- 10 =



del.12 In 1970, Markowitz-type portfolio analysis was
applied to real estate investment analysis.!3 The securities
market approach of the CAPM was later recast in a physical

asset environment by Rubinstein.!*

The classic risk simulation model wvwas presented by Hertz
in 1964, and in 1973, Stephen Pyhrr published a real estate
application of that approach.,'S Qther nmore complex real es-
tate valuation approaches have been suggested that include

utility analysis.t®

Risky Investments in Stock Portfolios and Capital Budg-
ets," The Review of Economics and Statistics 47 (Pebruary
1965) : 13-37. See also Jan Mossin, "Equilibrium in a Ca-
pital Asset Market," Econometrica 34 (October 1966):
768-83,

13Harris C. Friedman, "Real Estate Investment and Portfolio
Theory," Journal of Einancial apnd Quantitative Apalysis
{April 1970): 861-74,

tsMark E. Rubinstein, "A Mean-Variance Synthesis of Corpo-
rate PFinancial Theory," Journal of Finance 28 (March
1973) : 167-82.

1spavid D. Hertz, "Risk Analysis in Capital Investment,"
Harvard Business Review 42 (January-February 1964), repro-
duced in Stewart C. Myers, Modern Developmepts ip Fipan-
cial Management (New York: Praeger Publishers, 1976) 2
430-41. For a recent real estate application, see Stephen
A. Pyhrr, "A Computer Simulation Model to Measure the Risk
in Real Estate Investment," The Real Estate Appraiser
(May-June 1973): 13-31.

16Richard U. Ratcliff and Bernard Schwab, "Contemporary De-
cision Theory and Real Estate Investment," The Appraisal
Journal 38 (April 1970): 165-87.

- 11 -



2.1.2 sophisticated Model Acceptance

The acceptance rate of the newer, more complex models has
been slow. This vas anticipated because managers, analysts,
and employees must be trained to understand and use the mo-
dels. Also, the more complex models require larger amounts
of data and consequently absorb more management resources.
Another factor, the accuracy of new models, is often ques-

tioned immediately after their developament.

The slow acceptance by equity investors and mortgage len-
ders of the new, extremely complex techniques is not nearly
as puzzling as the reluctance of many corporate finarcial
analysts to use existing discounted cash flow models. Klam-
mer found that forty-three percent of the largs firms he
surveyed did not use DCF models as late as 1970.17 1In a
Housing and Urban Development survey, [Liamond reported thaf
real estate practitioners deem cash flow and tax shelter
(which'affects cash flow) +two of the mcst important invest-
ment criteria. The same survey, however, shows that only 4%
of the investors used a DCF criterion to choose investment

projects, 8

- P A G AP G - - . e o

17Klanmer, p. 387-97.

18Arnold H., Diamond, "Tax Considerations Affecting Multi-fa-
mily Housing Investement,”" Annual meeting of American Real
Estate and Urban Economics Association, New Orleans, Loui-
siana, December 28,1971,p., 241,

- 12 -



These two surveys and information gathered from this wri-
ter's interviews indicate that, while sophistication in as-
set valuation is increasing, primitive models such as pay-
back or direct capitalization (income divided by a
capitalization rate) continue to be used by real estate
equity investors.1? There is general agreement that major
differences exist between theoretical approaches and actual

practice.

2.1.3 Theory versus Practice

In this section the views of several writers concerning
the divergence between theory and practice in the capital
allocation process are discussed. The subsequent section

addresses possible ways to resolve the rroblem.

2.1.3.1 Mao

Mao states that there is a wide disparity bhetween capital
budgeting theory and actual practice as businessmen have not

adopted many of the newv techniques, 20 Probability

t9preliminary telephone interviews conducted by the writer
in Januuary, 1977. One partner of a development company
stated that he was an MBA graduate of a "prestigious east-
ern school" and was familiar with af ter-tax, computer-gen-
erated printouts, He emphasized that the cash flow esti-
mates so far overshadowed the refinements in technigques
that he used "the back-of-an-envelope, payback, cash-flow
analysis."

20James C. T. Mao, "Survey of Capital Budgeting: Theory and
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distribution estimates for use as risk proxies were only
intuitively used and "most 1likely," "optimistic," and "pes-
simistic" values were estimated for a sensitivity analysis
approach, Portfolio theory approaches are considered impos-
sible because projects are analyzed independently as they
are submitted over time from operating divisions; diversifi-
cation issues are addressed only on an intuitive basis.
Mao's conclusions are that payback and accounting profit are
used by widely held companies because the financial commu-

nity places primary emphasis on earnings per share.?2t

2:.1.3.2 Bower and Lessard

Bower and Lessard find that, "Very few firms treat risk
formally in capital budgeting."22 The reason for some compa-
nies!' using IRR, sometimes considered inferior to NPV, is
that the staff wants a simple rule to make decisions. The
ultimate financial decision-makers do nct use IRR because of
a lack of sophistication, since they know (and publish in
capital budgeting manuals) the problems inkerent in IRR.

"ouite the reverse is true," say the authors, "it is so-

Practice,"” Journal of Finance 25 (May 1970): 349-60.
21Mao, p. 359.
22Richard S. Bower and Donald R, Lessard, "An Operational
Approach to Risk-Screening," Jourpnal of Finance 28 (May
1973) ¢ 321-37.
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phistication, at least at the staff level, that permits

firms to use simple measures effectively,"23

2.1.3.3 Klammer

Klammer surveyed hundreds of 1large companies and found
that while an increasing number of firms are moving toward
more sophisticated DCF capital budgeting techniques, fewer
are using decision analysis, utility theory, linear program-

ming, and cther forms of advanced models.2¢

2,.1.3.4 Hastie

The Assistant Treasurer of the Bendix Corporation, K.
Larry Hastie, implies that although more refined techniques
are supericr to less refined ones, two factors are vastly
more important than model sophistication in making capital
budgeting decisions. These factors are the overall strategy
of the company and the overshadowing importance of correctly
estimating cash flows. Hastie states, "Potential errors in
the assumptions (cash flow estimates) tend to overwhelm the

errors caused by using less sophisticated evaluation techni-

231bhid, p. 377.
24K]lammer, p. 392,

25K, Larry Hastie, "One Businessman's View of Capital Budg-
eting," Einancial Mapagement (Winter 1974): 37.



ques,"2% That cash flow prediction errors are the dominant

input factcr is further analyzed by Joy and Bradley.2®&

2.1.4 Resolution of Theory apd Practice

Mao suggests that, among other things, current theory
might be modified to make it more meaningful in the actual
business setting. He specifically points out a key element
in the theory versus practice issue of choosing capital
budgeting models.

While theorists recommend IRR (or NPV) criterion
of investment appraisal, this study confirms the
prevalence of payback period and the accounting
profit criteria in practice. The theorists must
identify the reason why financial executives pre-
fer these alternative criteria and modify the IRR
{or NPV) method to make it generally more applica-
ble.27

Bower and Lessard disagree with Mao's recommendation to
alter theory. They suggest that theory may not yet be com-
plete and that the answers might be found in translating

theory into "terms and measuraments that businessmen will

use, "28

26Maurice Joy and Jerry 0. Bradley, %A Note on Sensitivity
Analysis of Rates of Returns," Journal of Finance 28 (De-
cember 1973):1255-1261.

z.’HaO' pa 359"60.

28Bower and Lessard, p. 43.



Several authors in the field of real estate approach the
issue from a different angle. While none of the writers
suggest that one should avoid sophistication, they advocate
refining cash flow estimates and perhars using existing mo-
dels. Graaskamp advocates speanding a large amount of in-
vestment analysis effort on estimating future cash flows.
While he suggests using after-tax DCFP techniques instead of
the popular Ellwood technigue, he remains committed to re-
fining the "assumptions" (cash flow estimates) and to empha-
sising the influence of future after-tax cash flows on va-
lue,.29 Rams states that while model choice and mechanics of
solving the model's calculation algorithms are important,
the overall investment analysis (particularly cash flow es-
timates) should be the major thrust in real estate valua-

tion.30

Hastie says that the firm should use the most sophisti-
cated model that upper management can in fact understand.
He further suggests that the firm delay introduction of more
sophisticated models until it has a firm grasp on communi-

cating the risk, in an understandable form, to upper manage=-

29James A, Graaskamp, "A Rational Approach to Feasibility
Analysis," The JAppraisal dJournal 40 {October 1972):
513-21.

30Edwin M. Rams, "Investment Mechanics vs, Investment Analy-
sis," The Appraisal Jeournal 42 (January 1974): 64,



The cost of educatiny the corporation and of using
the sophisticated techniques may be significant--
-especially in 1light of other flaws in decision
making. This is espacially true in terms of op-
portunity costs. Before DCF and other refined
methods are adopted, the company must determine
whether its effort should be directed at refining
the measurement techaigues or at improving other
steps in the investment decision making process.3?

Sundem points out that decision-makers must eventually
choose some capital allocation model. There are many models
available, but apparently little work has been done in eval-
uating the relative performance of these models.

Most evaluations justify an 1individual model on
the conformity of its assumptions with real worlad
conditions, whereas, the appropriate criterion for
the <choice of any decision model is  the
cost/benefit efficiency of alternative models.32

Sundem approaches the issue in two steps. First, he
tests the performance of several capital budgeting models in
use against a bench mark, or metric. Next, he specifies
"risk class" models which are in turn compared to both the
original models and to the bench mark itself.33 It might be

noted that the large number of firms that have not accepted

31Hastie, p. 39.

32Gary L. Sundem, "Evaluatinyg Capital Budgeting Models imn

Sirulated Environments," Jourpal of Fipance 30 (September
1975): 977.

33Gary L. Sundem, "Evaluating Simplified Capital Budgeting
Models Using a Time-State Preference Metric," Accounting
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the sophisticated models continue to survive and compete for

funds, which indicates that existing models are adequate.3*

The evaluation technique chosen by an investor should
either assign a value tc a proposed project or rank the pro-
jects according to their relative worth. Maisel and Roulac
state that while there has been an increase in the number of
available profitability measures,

There is usually a trade off between simplicity of
calculation and understanding and the total volume
of information furnished---and---each investor can

decide whether minimal information obtainable
through simple procedures will suffice.3%

Similarly, while arguing that real estate investment de-
cisions are 1linked to other markets via "rate of return,"®
wendt and Cerf list several formulations that are widely

used in the real estate practice.3°'

3¢This is especially interesting if the capital markets are
efficient.

3SMaisel and Roulac, p. 345.

36These ""rate of return" formulations are different first
year cash flow estimates (Net income before interest and
depreciation; Annual cash spendable income plus equity
buildup) divided by either purchase price or cash down
payment. See Paul P, Wendt and Alan R, Cerf, Real Estate
Investment Analysis apd Taxation (Nev York: McGraw Hill,
1969), p. 19.



Telephone and personal interviews of over fifty
investors, brokers, 1lenders, and appraisers, conducted by
this writer, indicate that the equity decision-maker does
use simplistic evaluation techniques while appraisers and
lenders sometimes, but not always, use more sophisticated

techniques via the Ellwood method.

The actual techniques selected for comparison in this
study, in addition to being used by those practitioners in-
terviewed, are recommended in recent real estate literature.

The modals selectad are defined in this section.

Two main classifications of common real estate valuation
models are techniques that ignore or recognize the time va-
lue of money, 1i.e., simplistic models and Discounted Cash
Flow models. The techniques that include the time value of
money concepts are internal rate of return, net present va-
lue and Ellwood. Those that ignore the time value of money
include broker?®s rate of return, payback, free and clear re-

turn, and debt coverage ratio; they are presented below,
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22+ 1.1 Broker's Rate of Return - BRR

This method is known as "cash on cash," "cash spendable

rate," or "equity dividend rate" and is expressed as:

CF
1
BRR = T
o}
where CFl = before tax, first year's equity cash flow
Io = down payment
BRR = broker's rate of return

wendt and Cerf state that this is one of the wmore widely
used techniyues for comparing different investment proper-
ties.37 Maisel and Roulac agree, but caution investors to
avoid inconsistent definitions of cash flow and initial
equity.3% Beaton and Robertson state that this before-tax
rate can sometimes be directly compared to coupon rates on
other investments,39 The decision rule is to accept all pro-

jects that have a BRR yreater than or equal to a minimum

cut-off rate.

3?1bid., p. 22,
3sMaisel and Roulac, p. 346,

394illiam R. Beaton and Terry D. Robertson, Real Estate In-

vestment 2nd ed. (Englewood Cliffs, New Jersey: Prentice
Hall, Inc., 1977), p. 168.
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2.2.,1.,2 Free and Clear Return - PCR

Another of the more traditional measures used by practi-
tioners is the FCR which measures the overall contribution
of the property itself before tax and debt considerations.
This approach is comparable to the return on assets used in
the capital budgeting, i.e., the total income compared to

the assset price regardless of financing.*9? It is defined

ANOI
FCR = 7rpp
where FCR = free and clear return
ANOI = average net operating income
TPP = total purchase price

As before, this measure is subject to definitions of income
and purchase price, Caution should be exercised in its com-
parative use. This technique is similar to the Rate of Re-

turn Analysis technique discussed by Bierman and Smidt.+1!

The decision rule for the free and clear return technique

is similar to the BRR. 1If the PFCR for a project is equal to

¢0Robert H., Zerbst, Charles E. Edwards and Philip L. Cooley,
“Evaluation of Financial Leverage for Real Estate Invest-
ments," The Real Egtate Appraiser 43 (July-August 1977),pp.
7-11.

41Bierman and Smidt, Chapter 2.



or greater than a selected value, the project is included in

the FCR portfolio.

2.2.1.3 Payback -~ PB

The payback period for a project is the number of years
required to recover the originmal investment. This research
will utilize both after-tax and before-tax cash flows, PBAT
and PBBT respectively. The payback method, while conceptu-
ally unsound, has a pragmatic appeal in that the investor

can determine when he will recover his original investment.

Rather than using some minimum return measure, the pay-
back accept-reject decision rule is a maximum acceptable
payback period, A project will be accepted if the payback
period is less than or equal to the cutoff value.

2¢241.4 Debt Coverage Ratio

Another type of simplistic model is used by institutional

mortgage lenders, The debt coverage ratio is defined as:

DCR = NOI/DS



where: DCR=debt coverage ratio
NOI=net operating income, first year

Ds=debt Service*2

Lenders require different DCR's for different property
types and, in fact, use this measure as a risk proxy. The
decision rule is to accept a property for inclusion in the
portfolio if the DCR is equal to or greater than a minimunm

cut~-off.

The four previous technigyues are naive, nondiscounting
heuristic models. The three common models that follow are
more sophisticated as they recognize the time value of mo-

ney.

2¢202.1 Internal Rate of Return - IRR

Wendt and Cerf indicate that rate of return measures are
the touchstone of selecting real estate investments and
further empghasize, "It is generally recognized that after-

tax return on equity is the most significant measure of real

42Britton and Kerwood, p. 315.
¢3yendt and Cerf, p. 26,
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estate investment returns."*3 They also give the foraula for

extracting that return, IRR:

. =2Rt-1t-At-Tt+Pn-GT—UM

t=o (1+r) t (L+r) ™
where Rt = annual net income in period t

It = interest paid on mortgage in period t

At: = mortgage amortization in period t

Pn = sales price or residual in period t=n

Tt = income tax allowance in period t

GT = capital gains tax

UM = unpaid mortgage

r = rate of return (IRR)

E = equity

The internal rate of return decision rule is to accept a
project if its IRBR is greater than or equal to an arbitrary
cutoff rate. Projects that have an IRR greater than or
equal to an overall minimum cutoff will be included in that

portfolio.**

D - WP W P En - - Y - > e o« an

s¢Note that the after-tax return on equity approach ({which
assumes an optimal financial structure) used in real es-
tate is also advocated by some corporate financial wri-
ters. See Van Horne, Financial Management pp. 198-208 and

Chapter 7 of Mao, Corporate Einancial Decisjionms.



2:26262 Net Present VYalue - NPV

The NPV (Inwood method of.income capitalization in real
estate literature) is closely related to the IERR technique .
Instead of a solving for a rate of return (IRR) and compar-
ing that to a minimum cut-off rate, a single rate of return
for all projects is stipulated and used as the discount
rate. This rate is the after-tax rate opportunity cost for

equity funds., The model for NPV is:

n Yt
NPV = I - Io
t=1 (1+R)
where ?l = after tax equity cash flow in period t
Io = initial outlay
R = weighted average cost of capital

A project will be selected for the portfolio if 4its NPV is

greater than or eyual to zero at a particular cut-off dis-

count rate.

20260243 Ellwood - ELL

Many of real estate analysts simply do not use IRR or NPV

techniques in analyzing potential investments.*S The Ellwood

¢SRecent real estate (and MBA) graduates who understand Net
Present value and Internal Rate of Return techniques do
not utilize them mainly because existing customs within
the real estate industry demand that they use Ellwood in-
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technique, developed in 1957 by L. W. Ellwood, parallels the
before-tax weighted averaye cost of capital valuation tech-
nigque used in corporate finance. This "“mortgage-eguity"
valuation technique separately values the total stabilized
NOI by discounting the debt service at the mortgage interest
rate and the equity cash flow at the equity yield rate, The
Ellwvood technique is used primarily by fee appraisers and
mortgage lenders. It is ironic that th2 main body of real
estate appraisers have been using DCF valuation theory for
the past two decades (perhaps inadvertently) while a signi-
ficant portion of their counterparts in corporate capital

budgeting have been more reluctant to adopt this method.*®

While the exact formulation of the Ellwood technique is
algebraically cumbersome, it is discussed in detail in chap-
ter six of Wendt's critical assessment of real estate ap-
praisal.4? The technique ignores taxes, assumes a stabilized
NOI and capitalizes this stream plus a reversion at an

"equity yield rate" (equity investor's before-tax required

stead.

46Terry Robertson and Glenn Rufrano, "Egqguity Yields: A Cash
Flow Verification." The BReal Estate Appraiser (March-a-
pril' 1976) 'pp. u2-u5-

*7paul ¥, Wendt, Real Estate Apprajisal Review and Qutlook,
(Athens, Georgia: University of Georgia Press, 1974), ch.
6. See also chapter 2 of Wendt and Cerf.
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rate of return). The model is shown below:

VEQ = (ANOI-DS)AF + (TV-TLB)PVF
where VEQ = value of equity
ANOI = average net operating income
AF = present value of anmuity @ EYR for term of project
TV = terminal value
TiB = terminal loan balance

PVF = present value @ EYR for term of project
DS = debt service

If the equity yield rate (EYR) of a project, as deter-
mined by the Ellwood technigue, is equal to or greater than

the cut-off, it will be included in the Ellwood portfolio.

The risk-adjusted NPV model is one of the most sophisti-
cated models that can be appliesd to real world data. It is
included in this section because it has been ultimately cho-
sen as the bench mark, or criterion method, to which all
other models are compared, The choice criterion and ratio-
nale for choosing this method will be explained in the fol-

lowing chapter.

2.3.1 The Model

The risk-adjusted net present value model is defined as:




metric risk adjusted NPV
expected annual after~tax equity cash flow

where MNPV

]
wowowonon

risk adjusted discount rate
Io initial cash outlay, down payment
n holding period

2.3.2 Data Inputs

There are two distinct types of information required by
the model. The expected annual cash flow estimates for each
year are, of course, required of any cash flow mcdel. The
second input is the appropriate discount rate. This onerous
problem is intensified by the need to estimate a discount

rate for each project.

Because the risk-adjusted discount rate includes both the
time value of money and the risk premium, project risk level
is a major determinate of the discount rate, This model is

solved for a value only after

1. The risk level for each project is estimated and
2. The discount rate commensurate with that. risk
level is stipulated.
A major criticism of the risk-adjusted NPV technique has
been made by Robicheck and Myers.*® When comparing the cer-
tainty equivalent DCF technigue to the RANPV, the RANPV is

ssplexander A. Robicheck and Stewart C. Myers, "Conceptual
Problems in the use of Risk-Adjusted Discount Rates,"
Journal of Finance 21 (December 1966) ,pp.727-730.
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valid only if the riskiness of the cash flow stream is
assumed to increase with time.*? Mao, however, tends to dis-
count this problema and favors Risk-Adjusted NPV as a deci-
sion criteria because these "risk-adjusted" returns are more
readily available in the market place than the variance of
NPV risk proxy sometimes advocated as the alternative in

corporate finance, S0

This RANPV technique demands that ex gnte subjective es-
timates for both risk level and discount rate be made before
the model is solved for an estimate of value. This complex

estimating procedure is detailed in Chapter III.

2.4 RISK CLASS MODELS

While the RANPV model described above is among the most
sophisticated real estate models that can be used on real
world data, it would be extremely difficult to implement in
an appraisal or mortgage banking business. Sundem suggests
that, by simplifying relatively sophisticated models, re-
sults superior to common models can be achieved at low im-

plementation costs.S! Three types of risk class models (NPV,

49Tbid

SOMao, FPinancial Decisjons pp. 153-154,

Sisundem, Agcounting Beview, pp. 306-20.
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BRR and ELL) specified in this research are described in

this section,

2.4,1 Net Present Value with Ris

The NPV(R) modelS? is identical to the risk adjusted me-
tric model except that the projects are broken into risk
subsets and then discounted at different discount rates to
reflect the different risk levels in each class. For exam-
ple, in a three-risk class model, NPV(3), the risk will sim-
ply be divided into three subsets or segments and the pro-
jects that fall in the second risk segment will be
discounted at a rate egual to that segment's average ex-
pected rate of return, In Figure 1, the projects that fall
within the three different risk segments will be discounted
at D1, D2, and D3 respectively. The projects to be dis-
countaed at D2 are those in risk segment two, defined as

those projects that fall between S(2) and S(3).

The intuitive appeal for this "risk class" model over the
“weighted average cost of capital" discount rate model, NPV,

is addressed in conjunction with Figure 2. The large cros-

52The "R" enclosed in parentheses indicates a risk class mo-
del in general. When a number replaces the R, for example
NPV (3), this indicates a NPV model with three risk
classes.
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Figure 1: Three Risk Class NPV Model

shatch triangles show the areas in which the NPV model will
incorrectly assign projects to a portfolio. Any project in
the left hand large triangle will be rejected by the NPV mo-
del but will correctly be accepted by the metric, thereby
resulting in opportunity cost losses to the investor. Con-
versely, the right hand large triangle shows the area in
which the NPV accepts undesirable projects which have nega-

tive values.

While the three risk class model, NPV{(3), will not value
all projects correctly, it does substantially reduce the
area of potential incorrect selection. This is emphasized
in Pigure 2, The double crosshatched fportion shows the er-
ror region of, say, risk segment one, (R(1)). This means
that project A will be correctly accepted by NPV(3) and re-
jected by NPV, Project B will be incorrectly rejected by
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Figure 2: Error Regions of NPV(3) Model
both NPV and NPV (3) while project C will be correctly

rejected by NPV and incorrectly accepted by NPV (3).

The adfantage of increasing the number of risk classes is
further emphasized in Pigure 3. The error region for NPV on
the 1left is the area of the ¢two crosshatched triangles
((1/4X1X2)) and the error region of the NPV (3) model on the
right is the area of the six small triangles ((1/12X1X2)), a
reduction of 67% for increasing the risk class from one to
three, The remaining errors are not only fewer, but smal-
ler, so the benefit is far more than a 67% reduction in the

numnber of errors.

The decision rule for NPV(R) is that a project will be

selected for inclusion in the portfolic if its NPV at the
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Figure 3: Brror Reduction of Risk Class Models

appropriate discount rate (for its particular risk segment)

is greater than or equal to zero.

2.4.2 Ellwood with Risk Classes - ELL (R)

The difference between the Ellwood technique and ELL (R)
is in the selection of appropriate discount rates (before-
tax equity yield rates, EYR) for the ditfferent risk seg-
ments. The procedure will be +to first determine the rela-
tionship between risk and the project's efpected egquity
yield rate and then to apply the same accept-reject decision

rule used in the ELL model.
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2.4.,3 Broker's Rate of Return with Risk Classes
BRR (R)

This procedure will be identical to the ELL{R) except that a
different required return measure, Broker's Rate of Return,
will be used to define the risk and return scheduule. A de-
cision rule similiar to ELL(R) will be used to accept pro-
jects, That is, if the ninimum cut-off for a project (that

projects' risk-adjusted BRR) is reached, it will be accepted

in the portfolio.

The objective of real estate valuation models is to weigh
the two most critical elements in estimating the worth of an
income stream, the expected return and the probability of
achieving that return respectively. The implicit assumption
is that any popular model sufficiently performs this risk-
discriminating function or that the appropriate cut-off rate
used in simplistic models reflects these risk differentials.
The next chapter describes the methodology in comparing real
estate valuation models, and the results are presented in

the following chapter.
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Chapter III

HETHODOLOGY

The first two sections of this chapter explore the cri-
terion model approach for =valuating capital allocation mo-
dels and then sets forth the considerations for selecting
the bench mark technique and for subseyguently applying the
model to real data. The comparison methodology between the
criterion model and other models is discussed in the last

section. -

One of the traditiomal approaches ¢to measuring nrodel
worth is to evaluate the validity of its assumptions. sun-
dem, however, challenges that approach and suggests that ap-
parently little work has been done in evaluating the rela-
tive performance of these models,53 sundem evaluates several
different models and compares their results to those of a
bench mark, or criterion technique.5*

$3Gary L. Sundem, "Evaluating Simplified Capital Budgeting
Models in Siamulated Environments", Jdournal of Pinapce 30
(September 1975) ,pp. 977-992.

$¢Gary L. Sundem, "Evaluating Simplified Capital Budgeting
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Without a standard, to which results all other real es-
tate valuation model results are compared, there can be no
determination as to which model, or models, are superior or
inferior., The criterion model approach allows such compari-

sons.

3.2 CRITERION MODEL

The technigque selected for use as the bench mark will
ideally have two properties that are not completely compati-
ble. First, it will correctly value each prospective pro-
ject, and second, it can be applied to actual projects.
This section examines the key theoretical issues involved in
selecting a bench mark model and then selects the risk-ad-
justed, net present value model as the criterion. The rati-~
onale for selecting this model and some problems in applying
the model are then discussed. Specifically, the last part
of this section is devoted to the solution of the onerous,
but necessary, selection of the exogenous model parameter,
the appropriate risk-adjusted required rate of return for

each project.

view 49 (April 1974), pp. 306-320. See also Rodger P, Bey
and R, Burr Porter, "An Evaluation of Capital Budgeting
Portfolio Models Using Simulated Dataw, The Engineering
Economist 23 (Fall 1977), pp. 41-65.
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3.2.1 Rey Issues

Several points must be considered when choosing a techni-
que to "correctly®™ value all projects in the study., First,
the issue of whether the metric should be a singls period or
a multi-period model must be addressed. Then, the issue of
project diversification must be considered. Another key is-
sue is that of selecting a risk proxy for the study. These
key issues are followed by a discussion of multiple~-period

valuation models.

3.2.1.1 Time Frames

The most common theoretical investment valuation model is
cast in a single-period framework. This model is generally
referred to as the Capital Asset Pricing Model,SS Although
the securities market approach of <the CAPM has been applied
to physical assets by Rubinstein,S® two aspects of real es-

tate investments -~long life and absence of realistic yearly

SSThis general model was developed simultaneously by three
writers: William F. Sharpe, "Capital Asset Prices: A
Theory of Market Equilibrium Under Conditions of Risk,"
Journal of Finance 19 (September 1964), pp. 425-442.; John
Lintner, "The Valuation of Risk Assets and the Selection
of Risky Investments in Stock Portfolios and Capital Budg-
ets," Ihe Review Qf Economjcs and Statistics 47 (February
1965) , pps 13-37; Jan Mossiu, "Equilibrium in a Capital

§°Rubinstein, p. 167-82.



price information --generally preclude the use of a single-

period approach.

3.2.71.2 Stochastic Influences

The reguirement that the metric not defy operationaliza-
tion makes the issue of stochastic influences very important
because the problem focuses on what measurement to use for a
risk proxy. There are three general afpproaches to selecting

gquantifiable risk surrogates.

The most complex approach involves the estimation of a
full variance-covariance matrix of expected project returns.
For example, this data set requires, in addition to expected
returns and variances, 561 estimates of covariances for a
portfolio of 34 projects, a cumbersome undertaking.S? The
index model approach reguires only estimates of return co-

variances between projects and an index.53% The third ap-

$7The number of covariance cells to be estimated in a full
variance~covariance matrix is n(n-1)/2 ({((34x33)/2 = 561).
See Kalman J. Cohen and Jerry A. Pogue, "An Empirical
Evaluation of Alternative Portfolio Selection Models."
Journal of Business EPjnance, (April 1967): 169-93,

SeTwo index models are available, but no generally accepta-
ble real estate indexes are available, See William F.
sharpe, "A Simplified Model for Portfolio Analysis," Man-
agement Science (January 1963): 277-93. Also see Kalman
J. Cohen and Jerry A. Pogue "An Empirical Evaluation of
Alternative Portfolio Selection Models."® 'Jourpnal of Busi-
ness Finance 40 (April 1967), pp. 163-193.
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proach ignores both the covariances between project returns

and the covariance between projects and a market index.

The last approach, that of ignoring stochastic influences
and hence the "within firama" diversification effect, is used
in this study. There is essentially one reason for this
choice. The data requirements could be satisfied for this
approach where the requirements for the other choices are
not available, The decision was made easier also because
several writers sugygest this approach. Haley and Schall
suggest that firm diversification is not relevant and that

stochastic influences should be ignored at the firm level.S?®

Mao states that while firms do diversify, they rarely
follow the financial theory framework. As proposals are
submitted independently by divisioms, they simply do not in-
clude variance-covariance information necessary £for within-

firm diversification .60

seLawrence D. Schall and Charles w, Haley, Introductjon to
Pinancial Management (New York: McGraw Hill, 1977
ter 9 and 14, See also Rubinstein.

60James C. T. Mao, Corporate F

nc1a; Decisions Palo Alto,
CaliforniasPavan Publishers,

Eina
197



3.2.1.3 Risk Measures

Van Horne questions the assumptions of the capital asset
pricing model for real asset applications and arrives at the
conclusion that total risk is important and that stochastic
influences within the firm can be ignored.®! Mao also advo-
cates the use of total variance (or standard deviation) for
two reasons. Business managers try to predict certainty of
"earnings," which can be gquantifiied by standard deviation,
and in real applications the covariance figures are not
available.52 Real estate literature enphasizes the use of

standard deviation as a risk measure, 63

3.2.1.4 Multi-Period Models

The three generally accepted DCF approaches for determin-
ing the value of an asset stream are (1) time-state prefer-
ence (2) certainty equivalent and (3) risk adjusted discount
models.

Time=-State ggggefe e. This generalized model
assumes that:

1. An investment's outcome possibilities are known,

These future outcomes must be mutually exclusive
and exhaustive,

61Van Horne ,p 209.
s2Mao, Corporate Einancial Decisions., 176-177.
63Britton and Kerwood, pp. 31-34 and 353-355.,



2. The expected value of the investment is the value
of each outcome times the probability of each out-
come.

3. Each outcome must be evaluated in relation to the
time frame of the occurance, ¢

Obviously, preparing an exhaustive 1list of mutually exclu-
sive possible outcomes becomes an onerous and operationally
impossible task.

Certaipty Egyiyalent. Each year's cash flow
distribution is first reduced to an expected value. Risk is
incorporated in the model by subjectively "adjusting" that
expected cash f£low value downward. This procedure changes a
risky cash flow to one that is assumed to be riskless.
These "riskless" cash flows are then discounted at a risk-
less rate to account for the time value of money.®S

Bisk=Adjusted Net Presept Valuye. This model is
one of the most widely used sophisticated techniques used in
practice, Although disadvantages exist for this model, the

primary advantage of usiny this approach, both here and in

64Jack Hirshliefer "Investment Decision Under Uncertainty:
Applications of the State-preference Approach." Quarterly
Journal of Ecopomjcs 80 (May 1966): 252-277.

6SAlexander A. Robicheck and Stewart C. Myers, QOptimal PFi-
nancing Decisions (Englewood Cliffs, N.J. : Prentice-Hall,
Inc, 1965), pp. 79-93.

66Lawrence D, Schall and Charles W. Haley, Introduction to
Financjal Management (New York: McGraw Hill, 1977), p.

292.
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corporate finance, is its simplicity.®® The model is:

n Y

MNPV = 5 ——— - Io
=0 (1+r)
where MNPV = metric risk adjusted NPV
Y e = expected annual equity after—-tax cash flow in time t
T = risk adjusted discount rate
Io = initial cash outlay, down payment
n = holding period

A multi-period model that ignores stochastic influences
between projects 1is selected as the criterion nmodel. It
nust be reemphasized that the major consideration in select-
ing a metric is that real world projects can be analyzed by

that model.

3.2.2.1 Rationale for Model Choice

The primary reason for choosing this model for the metric
is that it can be applied to data that is actually available
in the market, The model must be operational for use in
this research, and, while this technique satisfies this re-
quirement, it is not commonly used because applying the mo-
del is complex and time consuming. Several important issues

and problems are discussed in this section.



The potential problem of project diversification is
solved by ignoring the project stochastic influences primar-
ily because of data inaccessibility, Stochastic relation-
ship data between project cash flows for real estate are
next to impossible to assess bhecause:

1. There is no readily identifiable market index. 1If

no index is available, a full variance-covariance

data set is required,

2. Anual holding period returns are not available as
is stock market information.6?

3. As project opportunities are "discovered" the de-
cision-maker must make accept-reject decisions.
The more attractive the opportunity, the less time
a manager/investor has to act.
The end result of the three points outlined above is that,

for practical purposes, the data is simply not available,

Therefore, the metric model chosen ignores the stochastic
relationship between projects, In fact, if the markets are
not sufficiently efficient to ignore stochastic influences,
real problems arise. The question of what approaches to use
if the <capital markets are not efficient has been asked.

"The answer," state Haley and Schall, " currently is that we

67This problea of directly comparing single-period security
returns and nultiple-period project returns has been ad-
dresssed by Van Horne. Yearly selling price surrogates
must be estimated to reflect returns. Por an example, see
Yan Horne, pp. 202-203.

68Haley and Schall,p. 329.
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do not know except in a very general way."$® If stochastic
influences are relevanté9,

1. The organization must consider the stochastic re-
lationships betveen all opportunities facing the
firm, and

2. The current and future assets that the firm will
acquire must be analyzed for cash flow and sto-
chastic influences.

The data required to satisfy the two points listed above are
clearly impossible to determine, Haley and Schall further

state,

The results of these comments (about imperfec-
tions) is to present the firm with both a very
large problem and one that may have no theoretical
solution which provides a simplification of the
analysis. The most promising current ‘'solution'
is evidence that the capital markets may be suffi-
ciently perfect to make the problem not signifi-
cant in practice.?9
The criterion model selected allows risk to be specified
as the total project risk, and due to the CAPM's unrealistic
assunptions for real assets, may be more theoretically sa-
tisfying for real estate applications,?! Mao states that
while some large portfolio managers undoubtably use the
portfolio approach, some data show that institutional inve-
stors limit their holdings to few issues.?2 In fact, one
69Haley and Schall,p.329.
7O0Haley and Schall, p. 330.
71van Horne advocates this approach for capital budgeting
applications, 208-210,



survey shows that the typical investor in the Urited States
holds a portfolio of 1less than foqr stocks. 73 Because of
these factors, Mao advocates the specific-security approach
to risk measurement, that is, stochastic influences are ig-

nored and total risk is used as a ' risk measuree.

The choice between a multi-period and a single-period mo-
del is influeanced by different data problems. Real estate
projects are long-lived assets that change ownership infre-
guently. Therefore, because the year-end values that are
necessary to calculate holding period returns are unavaila-

ble, a multiple~period valuation model is desirable.

Of the available multi-period valuation models, only the
risk-ad justed NPV model is really operational. The cer-
tainty equivalent model is preferred by some theorists, but
they admit that its application is next to impossible.?* The
time-state preference (TSP) =model is simply impossible to
specify. For example, the future states of nature (and pre-

sent worth of each state) ars "mutually exclusive and ex-

- - T - - Y - - - ..

72Mao, Corporate Einmancial Decisjons p. 36.

?3Jobkn Lintner, "Expectations, Mergers and Equilibrium in
Purely Competitive Securitities Markets," American Eco-
nomic Review 61 (May, 1971),108.

?4Stewart C. Myers, Mgderp Deyelopements in Financial Man-

agement (New York: Praeger Publishers, 1976), p. 279.
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haustive,"?5s a rather stringent requirasment for data

preparation.

The risk-adjusted NPV model, a subset of the STP, is cho-
sen for use in this research because it is an acceptable
compromise, It is the mwmost satisfying theoretical model
that can be applied by most organizations in the real estate

market.

This model, an after-financigg equity cash flow approach,
is a widely used riSk-adjusted valuaticon model with applica-
tions in security valuation and capital budgeting. Rhile
some capital budgeting applications use before-financing
cash flows and risk proxies, after-financing applications
are also used, Mao advocates using ‘after-financing cash
‘flows., Cash flows accrue to the stockholder and, if the ob-
jective of the firm is to maximize ouhership interests, the
value of after-financing cash flow is the relevant decision

variable,?6

?75Jack Hirshliefer, "Investment Decision Under Uncertainty,®
pp. 161-65,

76Mao, Corporate Fipancial Decisjons, pp. 93-94.



3.2.3 Model Applicatjon

The criterion model discounts expected annual cash flows
at a required rate of return commensurate with each pro-
ject's risk level, Project risk level estimates are calcu-
lated from original cash flow data.?? Once a risk measure is
calculated for each project, an additional estimate is ne-
cessary for the required rate of return (discount rate) for
that risk level. In summary, cash flow estimates, both det-
erministic and probabilistic, are used by a Monte-carlo si-
mulation package to calculate a vector of expected rsturnse.
The risk proxy, standard deviation of expected returns, is
determined from the expected return vector, A discount rate
is then estimated for each project consistent with its risk

level.

The cash flow estimating procedures and the simulation
are discussed next., Then, the most elusive question of spe-

cifying the trade-off between risk and return is addressed.

77The cash flow elements that affect risk assessment are in
the form of a cumulative probability distribution (cdf)
obtained from the project expert. A Hertz-type simulation
package then calculates project expected return and stan-
dard deviation of those returms,
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3.2.3.1 Cash Flow Estimates

Personal interviews resulted in obtaining cash flow esti-
mates pertaining to costs, expenses, and revenue projections
for each specific project. The data are further discussed
in Chapter 4. Because cash flows have been shown to be a ma-
jor determinate of expected return,?® stochastic projections

are made for:

1. Rental incose

2. Occupancy rates

3., Rental income growth rates

4, Operating expenses

5. Operating expense growth rates

6. Residual value at end of holding period.

Determinjstic Estimates. The deterministic es-
timates are simply point estimates that the subject matter
expert chooses for each required imput.

Probabilistic Estimates. Because the stochas-
tic input regquirements required by OUPROB are ultimately
used to build a CDF, the required inputs were designed to
facilitate obtaining estimates from real estate practition-
ers. Thé probabilistic information used to calculate the

risk proxy is obtained by usiny the fractile procedure to

- S A DD VD R G .

78Joy and Bradley, "Sensitivity Analysis,” pp. 1258-1261.
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define a cumulative distribution function. The fractile
procedure assigns a value estimate for five point values.
These five points form the boundaries for four intervals
(quartiles) that haye an equal chance of occuring.?? The
fractile procedure for defininy cumulative distribution

functions is recommended by Brown, Kahr, and Peterson,89°

3.2.3.,2 Simulation Model

The next part will describe the computer program CGUPROB
and the two basic changes made in the program. A brief dis-

cussion of the stochastic input format is also included.

This computer program is a stochastic model for use in
the analysis of real estate investments. The program is a
Hertz-type cash flow wmodel that draws heavily from Dr.

Stephen Pyhrr's RE003 package.B8! Given project expert esti-

D - - - — - -

795ee Estimating procedure for page 2 of Input Data Sheet in
Appendix A, A detailed discussion of the data gathering
process is presented in Chapter IV.

80Rex V. Brown, Andrew S. Kahr, and Cameron Peterson, Degi-
sion Analysis for the Manager (New York: Holt, Rinehart
and Winston, 1974), pp. 31-36. Also, Howard Raiffa, Deci-
sion Analysis - Introductory Lectures on Choices Under Un-
certainty (Reading, Massachusetts: Addison-Wesley, 1968),
pp. 161-168. The interview process is discussed in the
next chapter.

81John R, Frazier, "Instructor®s Manual and Reference Guide
to OUPROB - Probablistic Discounted Cash Flow Model for
Real Estate Investment Analysis®™ (MS thesis, University of
Oklahoma, 1977) pp. 2-3.
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mates for various cash flow distributions, the program
builds CDF's for user-specified cash flow elements (six for
this research) and randomly selects 250 observations for
each stochastic input. For each observation, the OUPROB al-
gorithm calculates, amony other things, an internal rate of
of return (IRR) for the project. Each observation?'s IRR is
retained until 250 iterations have been performed. The pro-
gram then finds the expected value of IRR and the standard
deviation of the IRR (SIRR).%2 The risk surrogate used in
this research is the standard deviation of expected returns

as calculated by OUPROB.

The OUPROB computer program was altered for this research
in two basic ways. First, the program was changed to allow
for annual cash £flows and other summary data to be printed
out for wuse in further analysis (e.g., Ellwood and FCR).
Sacond, the stochastic data input format was also changed to
make the program easier to implement in actual practice.

This change reguires further amplification.

The original program estimates a CDF according to the

following procedure,83

82John Frazier, Chapter 3.
83John R. Frazier, Chapter 4.
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4.

This type of estimation procedure is ideal for educa-

tional instruction, but trying to get businessmen, who are

Select maximum and minimum values for stochastic
input (say gross monthly income value of $232 to
$262) .

Divide the range by the number of divisions for
which probabilities are required.

This provides section A in Figure 4 for which pro-
bablities must be estimated to build a probability
distribution and subsequently a CDF with which to
apply random numbers for the simulation.

A CDF can be constructed for the four ranges as
shown in Section A of Figure 4,

Section A Section B

ulBS

Rent Rent

Probability Distributions

Rent Rent.

Pigure 4: Cumulative Probability Distributions



not conversant in statistics, to think in terms of probabil-
ities is a different situation. Brown, Kahr, and Peterson
suggest communicating with business executives in terms of
equal'chances and state, "Most people...feel much more con~-
fident with indifference procedures than...relative proba-
bilities."®* The indifference, or quartile,, procedure used
in the modification is briefly addressed in the next para-

graph.

The procedure used in the modified OUPROB program to

build a CDF is shown in Section B of Figure 4:

1. Estimates for a most likely value, a minimum and a
maximum value are first obtained from the project

expert (e.g., 3240, $232, $262)

2. If further refinement is desired, each segment is
"split" by estimating another point which insures
that the actual value will have egual chance of

falling above or below that estimate (e.g., points

corresponding to $238 and $248)

3. The probability distribution and CDF are shown in

Section B of Figure 4.

84Brown, Kahr and Peterson, p.458.



The estimation procedure for the modified OUPROB inputs is

detailed in Chapter IV and in Appendix Aa.

3.2.3.3 The Market Price of Risk

The appropriate discount rate is wmuch harder to specify
in practice than in theory, This is an important considera-
tion because the discount rate parameter has a substantial
influence on the metric net present value for each project
and hence on the entire study. This problem is so important
that the issue of assigning an ex ante discount rate for
each project deserves special attention. Thus, the market

price of risk, MPR, is discussed in this section.

Practical applications of the "appropriate discount rate"
are in the final analysis an estimate by the decision-maker.
Most literature pertaining to this "market price of risk"
seens to agree that there is a 1linear relationshifp between
risk and return as shown by the CAPM.®S5 Empirical evidence
shows that, although there exists a linear relationship bet-
wean risk and return, the empirical line has a smaller slope
than the theoretical line, There 1is nc clear agreement as

to why theoretical and empirical relationships are not iden-

8SFranco Modigliani and Gerald A. Pogue, "An Introduction to

Risk and Return," Part II, Financial Analysts Journal 30
{May-June 1974): 82.



tical, Another issue in specifying the market price of risk
is that both elements, risk and return, are indeed hard to
define, While general agreement exists that individual in-
vestment decision-makers should use dollar-weighted return
as a measure of return, the quantification of real-world
risk is even more elusive,86 The following complications
cause even larger problems when deciding on the discount
rates for this study:
1. EXx ante risk-return is needed and only sketchy in-
formation exists on gx post real estate returns,

2. Real estate risk and return relationship informa-
tion is even more scarce, and '

3. No ex ante risk-return agreement exists gven for
the stock market, the most efficient of capital
narkets.

That an asset'!s value is inversely related to its ex-
pected risk is generally vecognized in the financial litera-
ture. Therefore, the specification of an operational risk-
return schedule is an essential ingredient in capitalizing
cash flow streams of risk assets into value estimates. This
section will review (1) risk and return measures, (2) his-
torical investment return results, (3) both theoretical and
empirical risk-return work, anmd (4) procedures used in this

study for specifying normative risk-return schedules.

- e T D WD WD . WP D WD D W - = T

86Ibid, p. 68.
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Bisk and BReturn Defined. This sunmary dravs
from Modigliani and Pogued? writing in the Finapncial Ana-
lysts Journal. A discussion of return measures is followed
by a summary of risk measures used in the financial litera-

ture,

The most common return measures fall into two categories,
single~interval returns and a return measure for a series of
single intervals., The return to am investor during a single
period is -a ratio of +the change in value (plus cash pay-

nents) of the investment to the original investment.

While the single-period return usually is"éxpressed for a
single year, investors often think in termus of a series of
years. There are three common measures of multi-period re-
turn: (1) arithmetic average return, (2) time-weighted re-

turn, and (3) dollar-weighted return,

The arithmetic average return and the time-weighted re-
turn have applications, but for this study the dollar-
weighted return allows both for compounding and for with-

drawals and additions to an investment during the holding

87Pranco Modigliani and Gerald A. Pogue "An Introduction to
Risk and Return." Part I. Pinancial Analysts Jourmal 19
(March=-April 1974), pp. 68«80, See also Part II(May-June
197“) rs ppo 69-86.
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period. The dollar-weighted return is defined as the

internal rate of return, or

n CF
Vo =1 tt
t=0 (1+r)
where Vo = original equity value
CF = equity cash flow
r = dollar weighted return (IRR)
t = time period

While there are several acceptable ways to measure re-
turn, "The definition of investment risk leads into much
less well developed territory. Not everyone agrees how to
define risk, let alone how to measure it."88 PFrancis and
Archer state that risk can be defined verbally as a chance
of injury, damage, or loss, but quickly point out that for
more objective analysis, one must use a more quantifiable
surrogate for risk.%9 Several risk measures have been used,
but the most common is that of standard deviation of ex-

pected return.

Risk is generally associated with a probability distribu-

tion of expected rate of return and intuitively includes the

s - = D ) - e e

88Modigliani and Pogue, Part I, p. 70.

89Jack Clark Francis and Stephen H. Archer, pPortfolio Apaly-
sis (New Jersey: Prentice Hall, Inc., 1971), p. 14.
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left hand portion of a probability distribution (the
probability of loss or injury). ¥ithin this context, the
semi-variance of E (r) {(SVr) can be used for a risk surro-
gate, The SVr is a special case of variance and bhecause
variance is much more tractable, variance is almost univer-

sally used as a risk proxy to depict total portfolio risk.90

Individual security =risk can be addressed in two ways.
If a stochastic relationship between the security return and
an overall market return is considered, the risk is measured
'by some form of correlation with the market, Second, the
security itself can be considered as a portfolio, that is,
the diversification aspects can be ignored. In the second
case, risk can be specified as the standard deviation of ex-

pected returns.

In the first case, where diversification can benefit in-
vestment decisions, the relevant risk is not total project
risk, but the systematic part of the project's risk.9%! Both
the required rate of return of a project and that project's
value are influenced by the correlation coefficient of the
project's return and that of the market, The major implica-
tion of the model 1is that a single project's value is

90Modigliani and Pogue, Part I, p. 71,

%i1James C. Van Horne, Fimancial Mapagement and Policy (En-
glewood Cliffs: Prentice Hall, 1974), ch.3.
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determined not by which firm accepts a project, but by the
project's risk as measured by the covariance with the market

index, 9?2

The second way to address project risk is to consider to-
tal risk. Van Horne suggests that in view of one of the
CAPM's unrealistic assumptions, that bankruptcy cost is
zero, perhaps total risk is the appropriate measure. Put
another way,

When solvency and/or bankruptcy costs are signifi-
cant, investors may well be served by +the firm
paying attention to the total «risk of the firm in
capital budgeting for risk investments and not
just its undiversifiable risk.®3
Historjcal Returns. Neither investment tex-
tbooks nor investment literature attempts to compare the
risk-return characteristics of real estate versus common
stocks, In fact, real estate is seldom mentioned in theor-
etical investment literature. However, recant disappointing
returns in the stock market for the last ten years have made
these alternative investments at least worthy of considera-
tion. Stephen Roulac, writing in the Jourpal of Portfolio

Management, states that prior to his article there has not

92Rubinstein,p.73. See also Van Horne, p. 199, This issue,
in relation to this study, is considered in a previous
section of this chapter.

?3van Horne, p. 209.
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been an objective comparison of relative risk-return levels

of real estate and common stocks.?*

Roulac notes that tne Fisher and Lorie study shows his-
torical "returns" of 9.3% for the stock market®$, but cau-
tions:

Great care must be exercised in seeking to gener-
alize about what the historical rate of return has
been, Oon this point it dis worth noting that
FPisher and Lorie reported thousands of returns for
different combinations of holding period, tax sta-
tus, dividend re-investment assumption, and time
period of investment,9¢

Roulac examines eleven real estate studies that report
findings of rates of return. Not only do the real estate
studies suffer from the same comparability problems as do
securities studies, each of the eleven real estate studies
wsuffers from at best one, and in most cases multiple,

shortcomings that substantially diminish their representa-

tiveness and reliability.woe?

- - W - - ey = — - - -

94Stephen E, Roulac, "“Can Real Estate Returns Qutperform
Common Stocks?" The Journal of Pportfolio Hanagemept 2
{¥inter 1976): pp. 26-43,

9SLawrence Fisher and James H, Lorie, "Rates of Return on
Investments in Common Stock: The Year by Year Record
1926-1965," Journal of Busjness (July 1968),291-316.

96Roulac, p. 27.

97Roulac, pp. 27, 31.
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Boulac's findings are that real estate, contrary to
popular opinion, does not significantly outperform common

stocks., He further states

There is no empirical evidence that real estate as
an investment has outperformed comaon stockS. « .
While the empirical studies of real estate invest-
ments as compared to common stocks are not relia-
ble as evidence of probable realized returns in
the future they do provide meaningful information
on the relative risk characteristics of real es-
tate and common stock investaent. The evidence
clearly indicates real estate returns are less
variable, and therefore less risky than those fron
common stocks, Significantly, real estate markets
appear to be less efficient than the stock market.
The implications of this point are that informa-
tion in the real estate setting is relatively more
valuable and that management can exert greater in-
fluence over real estate investment returns than
is the case with common stocks,?9

It is generally recognized that the efficiency of the
stock market precludes investors from achieving above aver-
age returns and that inefficiencies in the real estate
market could possibly allow real estate investors to achieve
better risk-adjusted returns than could be realized in the

stock market,?9 Roulac discusses twelve possible reasons for

real estate market efficiencies:

1. The local orientation of real estate markets,

98Roulac, p. 38.

99E,F, Fama, "Efficient Capital Markets: A Review of Theory

and Empirical Work," Jourpal of Eipapce 25 (May 1970):
38-41.
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5.

6.

7.
8.

10.

11.

12,

The lower incidence of tramsactions for specific
properties,

The uaniqueness and relative lack of comparability
of different real estate investments as contrasted
to different common stocks,

The importance of financing - cost and availabil-
ity - wvhich @may often be subject to political as
opposed to economic forces,

The relative unsophistication of many partici-
pants,

The dearth of disciplined analysis of probable fu-
ture events,

The reliance on crude rule of thumb techniyues,

The lack of widespread appreciation for realistic
rate of return expectations in real estate,

The extreme divergyence between expectations and
actual accomplishment on the part of industry par-
ticipants,

Utilizations of a variety of specialized financing
techniques which serve to cloud the comparability
of one property investment to ancther,

The presence in the wmarket of participants with
significantly different investment objectives,
especially as regards their relative priorities on
immediate income, tax consequences, and change in
value over time, and

The extreme volatility in construction activity
leading in turn to sharp swings in vacancy factors
and related short-term cash flow yields,199°

While it appears that real estate markets are not effi-

cient, opportunities for abnormal gains remain infrequent,
Professional real estate management does, as opposad to
stock analysis, "enhance overall returns." 10! But because

100Roulac, p. 31.



such management expertise is in such short supply, the cost
of this expertise tends to dilute much, if not all, of this
abnormal gain. Projects with extraordinary gains may be
identified, but the question is whether or not the retursns
(after paying management costs) are any higher than they
would have been if real estate markets were efficient.
Market Price of Risk - Empirical Hork. alt-
hough histcrical risk-return information is not useful in
itself, it is valuable if it helps the analyst predict the
future, This section discusses some of the empirical work
concerning risk and return under dif ferent situations. Some
tests of the capital asset pricing model are presented and a
recent study of historical risk return results for the major

security markets is examined.

The CAPM attempts to quantify into a two-parameter frame-
work the stochastic relationship between assumed risk and
expected return. The yguestion of how useful is the CAPM in
explaining the risk-return relationship was addressed by
Francis when he asked whether the stocks with higher betas
really have higher rates of return, "“or, put more crassly:

Is this risk/return theory really any good?"102 The evidence

101Roulac, p. 33. This statement of course assumes that the
nefficient market-random walker's" are indeed correct in
their analysis.

102Jack Clark Francis, Inyestmepts: Analysis and Management,
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is that there is a predictable relationship between risk and

return, but not all studies show identical results.

Sharpe and Cooper investigated the risk/return character-
istics of the stock market from 1931 to 1967, and concluded

that:103

1« There was an approximately linear relationship
between risk and return, but the intercept was
higher than safe investments.

2. The shorter the time period, the less predictable
the results.

3. While risk projections based on historical data
were very accurate for a portfolio in on2 class, a
single security risk was not easy to predict.

Modiyliani and Pogue summarizZe several empirical tests of
the CAPM and report, "Though the risk/return relationships
seam to be linear, they are genarally flatter than predicted
by the CAPM, implying that the tradeoff of risk for return
is less than predicted.,"104 They state

This =2vidence raises more doubt as to whether the
CAPM market line provides the best bench mark for
performance measurement and suggests instead that
other bench mark portfolios may ke more appropri-
ate. For example, under certain conditions, the
tempiricalt* risk/return lines developed by Black,

2nd Bd. (New York: McGraw Hill, 1976), p. 340.

103y,P. Sharpe and G. Cooper, "Risk~Return Classes of
N.Y.S.E. Common Stocks, 1931-67 ," Financial Analysts

104Modigliani and Pogue, Part II, p. 84.
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Jensen, and Scholes and others vould seem to be a
reasonable alternative to the CAPY market line
standard. 10S

Modigliani and Pogue suggest that other risk-return lines
could be used but they themselves lean toward using the CAPM
relationship, although, "The information should not be re-

garded as being very precise,"106

Eubank studied the New York and American exchanges along
with the 0TC market in a recent paper and found some inter-
esting relationships.10? Relevant to this study is the det-
ermination of historical rates of return and risk for each
of the three markets for a period from 1960 through 1963.
0f particular interest are the means and standard deviations
of the stock exchange returnsi98 shown in Table 1 and Figure
5.

Ex Post Returns Substjtuted as Ex Ante. Lorie
and Hamilton state that few investors will be astounded by
the assertion that assets have values in proportion to the

future anticipated benefits of those assets.109 The authors

10sIbid,

106Modigliani and Pogue, Part II, p. 85.

107Arthur A. Eubank, Jr., "Risk/Return Contrasts: NYSE,
AMEX, and OTC," Journal of portfolio Management (Summer
1977): 25-30.

108 Eybank, pp. 27-28,

109Lorie and Hamilton, p. 113,



Table 1

Means and Standard Deviations

NYSE  ASE OTC N-A N-O A-0 N-A-O

Arithmetic

Means .116 162 <205 .139 .161 .177 .161
Std

Dev «237 <371 .437 .328 301 .395 .336

N~ New York Stock Exchange
A- American Stock Exchange
0O~ Over the Counter

- - +  SIER
10 20 30 40 50

Figure 5: Risk and Return of Exchanges

continue to address the valuation of financial assets
question and generalize that an asset's worth is a function
of (1) expected benefits (cash flows) and (2) some relative
certainty of achieving those benefits, A major problem in
finance, they write, 1is that of specifying an "appropriatew
discount rate so often referred to in finance and accounting

literature,
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In theory, the answer is simple. The appropriate
rate for each investor , . . is the opportunity
cost of making the investment, i.e., the expected
rate of return in alternative assets of similar
risk. In a wvorld of certainty . . . this market-
determined rate is the appropriate rate . . . 1In
the real world, the discount rate is more complex
since varying degrees of uncertainty regarding the
outcomes of alternative investments create differ-
ent opportunity costs and rates of discount.110
Not only is there disayreement in specifying the most es-
sential ex ante required rate of return, there is little
agreement in simply stating ex post performanrnce. This prob-
lem is further complicated by the fact that the disceount
rate, an exogenous variable in most models,' must ultimately
be estimated by the individual investor, To aid in specify-
ing ex ante risk-return relationship for this study, some

insights can be gained from the recent literature,

One common procedure is to substitute gx post returns for
ex ante returns. This procedure is recognized as less than
optimal, but little is written to justify the practice, It
is interesting that less than one half page is devoted to
this specific problem in Francis' Investment Anglysis and
Management. There he notes that, "A 'jump' is made in going

from the capital market theory, which is stated in terms of

expectations, to actual historical data,"™!!! Because expec~-

110Lorie and Hamilton, p. 123.
11l Prancis, p. U459,
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tations must be observed (an dimpossible task) to correctly
test evaluation models, several authors simply use gy post

rates of return.

In the mid 1960's, Arditti attempted to identify the re-
lationship between risk and required return on =2quity. The
relevance of Arditti®s work to this study is his choice of
expected rate of return. He assumed that investors received
what they expected for a <certain period and used historical
returns for expected returns.?12 1In the Sharpe~-Cooper study
ex ante return estimates were actual returns.!!3 Blume exa-
mined the question of beta stability over time and concluded
that for portfolios of over fifty securities, risk assess-
ments derived from historical data are extremely accu-
rate.11* Again realized returns, expressed as a price rela-
tive, vere used for expected returns of the securities. The
investor is assumed to have expected the return he actually

received.

112pred D, Arditti, "Risk and the Required Returr on
Equity," Journal of Finance 22 (March 1967): 19-36.

113§,F, Sharpe and G. Cooper, "Risk-Return Classes of
N.Y.S.E. Common Stocks, 1931-57,%" Financial Analysts
Journal (March-April 1972): 48.

114 Marshall E. Blume, "On the Assessment of Risk," Journal
of Finance 25 (March 1971): U465.



Qther Ex Ante Specifications. Litzenberger and

Budd reviewed several empirical studies that attempted to
test the basic relationship between risk and return., The
prevailing practice of eyuating expected return to realized
historical returns, say the authors, suffers from the prob-
lem that in theory expected returns are expressed in ternms
of nonobservable variables, that is, ex ante subjective es-
timates.!15 They state that

Since ex apte subjective investor beliefs concern-

ing expected rates of return are not directly ob-

servatle, the burden of the empiricist is to de-

velop reasonable surrogates for these  expected

parameters,11s6
Their surrogate for expected return is a form of
pricesearnings ratio and is defined as

The mean of . . «+ earnings on common equity for

the respective <cross sectional year and the two

previous years divided by the market value of the

firm's ccnmon equity at the beginning of the cross
section year.,117

That expected returns and risk are relevant decision par-
ameters is not the issue. The practical problem is how to
estimate the appropriate measures that are necessary for in-
clusion in any valuation model, Where price-earnings ratios
are not available, another technique is possible. Bierman

115R, Litzenberger and A.P, Budd, ucorporate Investment
Criteria and the Valuation of Risk Assets,” Journal of
Financial and Quantitative Analysis (December 1970): 102.

t16Ljitzenberger and Budd, p. 405,

1t7Litzenberger and Budd, p. 407.
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and Alderfer sugyest another method that may be used to
select a firm's risk-adjusted required rate of return. The
analyst can simply ask several market participants what rate
of return they will require for particular securities.118
Hore Problems : Unwargantied Expectatiops. The
substantial difference between optimistic investors' hopes
and frequently lover realized returns raises many yguestions.
Both security market and real estate literature address the
gquestion of this divergence in gx apte versus ex post re-

turns,

Peter L. Berastein, writing about common stocks in the
Journal of Finance, asks the question, "What rate of return
can you reasonably expect?"t19 He +then emphasizes the ques-
tion's ambiguousness with four further questions:

1. Is the time span covered by Fisher-Lorie relevant

for today?

2. If no, (as Bernstein suggests) what time span is
relevant?

3. Given the time span, what is a reasonable expecta-
tion for the market?

118Harold Bierman, Jr. and Clayton P, Alderfer, "Estimating
the Cost of Capital, a Different Approach," Decision Sci-
ences 1 (January-April 1970): 40-53,

119peter L. Bernstein, "What Rate of Return Can You
' Reasonably' Expect 2" Jougxpal of Fipance 28 (May 1973),
p. 273.
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4, Given the answer to three, what can you expect
from a managed portfolio?120

The relevance of Bernstein'!s work to this study is that
vhile historical security returns are much lower (Fisher and
Lorie's 9.3% and his own estimate of future returns of 8%),
a survey of fifteen professional portfolio managers report
objectives in the 10 to 15% range. Bernstein suggests that
wvhile these goals are in fact interesting, professional
market managers seldom beat the market:

Indeed the literature of portfolio performance is

unconfortably crowded with evidence that the more

ambitious expectations of rates of return in ex-

cess of 10% over five or more years are little

more than pipe dreams.t?21

Roulac recasts Bernstein's argument into the area of real

estate,

Investors and manayers generally, and in real es-

tate particularly, almost uniformly indicate that

they expect to out-perform historical investment

results,122
Roulac attempts to explain some of the reasons for this gen-
eral inflation of expectations in excess of realized re-
turns, While he lists several reasons, he indicates tﬂat
the major reason for this wide divergence is naivete. In
analyzing surveys of investor "objectives®" and "criteria,"
he states,
1207Tbid.
t21Bernstein, p. 278.

122Roulac, p. 34.
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There is a shocking 1lack of consistency in how
profitability measures are interpreted and applied
~-- so much so that one must question entirely the
reliability of any investor objective not subject
to verification, In this sense, it can be con-
cluded that most investor "objectives" or "crite-
ria"” are 1little more +than irresponsible hearsay
and are totally lacking in trustvorthiness.123
Roulac further states that this divergence is caused by the
"penciling-out® of rents, expenses, etc,, and the market in-

sider's desires to keep real estate "returns" high.1!24

In addition to those provided by Bernstein and Roulac,
Mao suggests different reasons for this problem of inflating
"expectations”,. The primary reason, in relation to this
study, is that the analysts for new prcjects {perhaps due to
vested interests) tend to be optimistic, "So management sets
the cut-off rates quite high to allow for slippage,"12s

| Barket Price of Bisk Specification. A decision
to specify each project!s discount rate must wultimately be
~made, In the case where several projects are being ana~-
lyzed, an opportunity cost schedule must be specified. The
financial literature provides little help, especially in the

real estate market.

123Roulac, p. 35.
124poulac, p. 36.
12SMao, Corporate Fipancial Decisions pp. 176-177.
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Any single, arbitrary specificaticn of a risk-return
schedule for this study would be subject to criticism.
Therefore, because a "correct" risk return schedule is im-
possible to specify, several possible ex apte risk return
lines will be estimated. By assigning several MPR examples,
problems in assigning this opportunity cost schedule can be
recognized and avoided. By assigning several slopes ({risk
return trade-offs) and intercepts (general valuation parame=-

ters), model results can be tested for consistency.

For example, two MPR lines are considered in Figure 6.
If line 1 is estimated by real estate analysts, this implies
a certain level of expected returns and, hence, a general
price 1éve1. If the risk return trade-off is considered ac-
ceptable to the investor (slope of line 1) but the estimated
cash flows ars suspected to be inflated, the entire price
level can be deflated by raising the y-intarcept, thus
creating line 2, Project A and B in Figure 6 will be ac-
ceptable under line 1 assumptions, but only project B will
be acceptable if a general price deflator raises the entire

MPR schedule to line 2.

Different 7risk return trade-offs can be evaluated by
changing the slope of the MPR. 1In Pigure 7 projects C and D
will both be accepted if the risk return schedule is line 1.

However, if another investor is more risk-averse, and viewvs



EIRR
A (2)
.r-B
¢ (1)
SIRR

Figure 6: General Price Deflator

the risk-return schedule as line 2, Project C will no longer
be acceptable,
EIRR

(2)

ct )

SIRR

Figure 7:; Risk Return Change

Two items concerning the eumpirical problem of specifying
the MPR are particularly distressing. The first tvwo are
that once the decision has been made there are no assurances
that the correct specification has been made and that, even
if it has been correctly specified, there is no evidence of

that fact. The second problem is that the MPR is constantly
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changing due to investors' new expectations of risk and re-
turn.!26 Regardless of the inherent problems in specifying a
market price of risk schedule, it is done, =explicitly or im-

plicitly, each time an investor commits funds.

Mao suggests two procedures for estimating a tradeoff
between risk and return.!2? One is by simply asking inve-
stors what rate of return they reguire on different invest-
ments., The current risk level (presumably from historical
information) is used in order to get a risk-return point for
that security. This is analogous to estimating a single
point on a demand curve where what is nesded is a price-
quantity schedule (demand curve). A practical way to deter-
mine a risk-return opportunity schedule is to regress his-

torical return and risk.128

This study will use both these approaches. Since ex-
pected risk and return, not history, is the essential ingre-
dient in the determination of risk asset values, the subjec-

tive estimates of both risk and return are obtained from

126Robert M., Soldofsky and Roger L. Miller, “Risk-Return
Curves for Different Classes of Long-Term Securities,
1950-1966," Journal of Finance 24 (June, 1967) U29-446.
127see Mao, Corporate Financial Decisions, pp. 169-174,
12850ldofsky and Miller.
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project experts., A linear regression is chosen as the best
linear unbiased estimator of the risk-return opportunity
schedule, This is the maximum likelihood estimator for the
sample. As explained above, more than one possible MPR line
could exist. Several different MPR's will be analyzed in
order that the consistency of results can be investigated.
The exact specification of the lines will be provided in

Chapter 5.

3.3 COMPARISON METHODOLOGY

The underlying assumption im using a criterion approach
is that the criterion, c¢r metric, will correctly value each
asset, and hence vwill select and value an optimal metric
portfolio value for each MPR specification. Fach alterna-
tive technique will then be used to make accept-reject deci-
sions for each project according to its unique rules. The
projects chosen by that model will comprise a portfolio.
The value of the alternative technique portfolio will be
determined by using the metric model values for each pro-

ject.,

3.3.1 comparison Standards

The relationship between the metric portfolio value and

the alternative portfolio value will be the first comparison
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standard used in this study.229 This will be called the Re~-
lative Total Portfolio Value standard (RTPV) « The second
comparison standard will be the number of times each alter-
native method misclassifies an accept or reject decision and

will be called the Classification BError standard (CE).139

3.3.1.1 Relative Total Portfolio Value Standard - RTPV

For each MPR, the metric will value each potential pro-
ject and choose a metric portfolio, The metric portfolic
value is the sum of the values of the projects with positive
net present values, This metric portfolio value, MPV, will
then be compared, on a percentage scale, to the portfolio

value of each alternative technique.

For exanmple, if the metric portfolio value is $1000 and
the portfolio value for payback is $800, the percent effici-
ency of the alternative to the metric is 80%. If the IRR
portfolio value is $900, the ratio is 90%. Therefore, 1in
this example, the IRR would be superiér to the Payback as
determined by the Relative Total Portfolio Value comparison

methodology.

1295undem, Accounting Review p. 312.

130RBey and Porter, p. 5Uu.
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3.3.1.2 Classification Error - CE

Another comparison methodology simply Kkeeps track of the
project accept-reject decisions and compares the alternative
methods! decisions to those of the metric. This standard
has two subdivisions of error classes. The number of pro-
jects accepted by the alternative technique that were re-
jected by the metric is one error class and the number of
projects rejected by the alternative that were accepted by
the metric is another, The total number of classification
errors, the sum of the two error classes, will comprise the

classification error standard.

3.3.2 Critical Valuatjon Parameters

Just as a "correct" discount rate was reyuired for the
metric model, a critical valuatiou parameter?3t! must be spe-
cified for each alternative technique. An arbitrary cut-off
rate chosen for, say, IR3, will directly affect projects
chosen and subsequently the comparison standards and results

of this study.

i31sundem calls this variable {(e.g., appropriate discount
rate, payback period) an environmental parameter and
chose it ex post to allow optimum model performance. See
Gary L. Sundem, “Evaluating Simplified Capital Budgeting
Models Using a Time-State Preference Metric," Accounting
Review 49 (April 1974): 312.
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Feu, if any, guidelines exist for estimating these
critical valuation parameters (CVP's). In order to test a
model, a single arbitrary selection of a payback geriod or
discount rate is subject to criticism. Therefore, a proce-
dure analogous to Sundem's will be used to sclect the alter-
native models*® CVV's ex post. In testing the IRR mcdel, for
example, the IRR's of each project (plus one slightly higher
to eliminate all projects) will be used. The value of the
cut-off rate that maximizes model results will be chosen.132
This will allow each alternative model to perform as well as
possibie, so that the analysis will focus on model behavior,
not on the arbitrary selection of optimal discount rates or

payback periods.

In order to perform the methodoloyy described in this
chapter, project specific information (cash flow projec-
tions, both determinate and stochastic) must be analyzed.
The next chapter describes the data-gathering process and
some of the inherent informational problems in real estate

investment analysis.



Chapter IV

DATA

The paucity of real estate data is well knownl33, The
raw data for this study is an attempt to gather actual, ex
ante subjective information on prospective real estate in-
vestment projects in order to compare the performance of
several valuation models, This data, obtained for thirty-
four projects in the spring of 1977, consists mainly of cash
flow inputs or those éiéments that are used to calculate in-
puts necessary to calculate cash flow, The data was ob-
tained on actual, not contrived, projectsi34 for a variety
of reasons. The choice of actual project information gives
credence to the study as well as providing insights about
actual investor behavior. In addition, questions about the
sensitivity of different "assumptions"® can be investi-
gated, 13S

133gendt and Cerf indicate that more has been spent on
“peanut" research than on real estate and that informa-
tion about real estate investment is practically nonexis-
tent. See p. Vi,

134211 information is on an X ante basis. .The projects
consist of those that were seriously being considered or
that had recently been selected.

135The difference between using Ellwood and a similiar non-
DCF technigque, FCR, can, for example, be examined. Note
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The rav data consists of two categories of ¢x apte cash
flow elements, deterministic and probabilistic. Several
proposed projects with values of over fifty million dollars
were included in the data, Accurate data inputs of this na-
ture created several problems. First, a senior member (or
owner) of the organization was required to authorize the re-
lease of this confidential information.!3% The nature of the
data, specifically the extraction of a cumulative probabil-
ity distribution for several input items, also demanded some
senior person knowledgeable about both the organization and
the project. Second, +the sensitivity of the information,
particularly on projects not yet announced and by thdse pro-
vided by MAI's, necessitated sterilization of the descrip-
tion,.,!37 In more than one case, the scaling down of large
projects wvas necessary to disguise unannounced projects.

Many firms, or at least the top executives, would simply not

that the term "assumption" is sometimes used by practi-
tioners to denote possible outcomes of elements that af-

fect cash flow, e.g., vacancy rates, rents, absorption
rates.

136In more than one instance, @Xecutive vice presidents of
large mortgage companies, while sympathetic to my prob-
lem, would not make the decision to release even dis-
guised data. The president of one firm was afraid of ev~
entual legal action while another simply would not allow
one of his senior people, or any employee for that mat-
ter, to take the time tc organize the data for even a
single project.

137The Appraiser's Code of Ethics.
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allow a personal interview at all, possibly because these

people are highly paid, busy business executives.

The sensitive and confidential nature of the information
in conjunction with the time requirements of a firm's senior
officer restricted the number of interviews. Time and
travel resourcés also restricted the data search primarily
to the major financial center of Dallas, Texas. Some pro-
jects were provided by the office of a large national mort-
gage company affiliate in Oklahoma City, Oklahoma. Most

projects are physically located in the Mid-South.

This chapter will first discuss the general data gather-
ing process for cash flow elements in detail. Then a sum-

mary of project types used in this study will be presented.

4.1  CASH ELOW INFORMAIION

Two general types of data input are required for this
study. The first type of data that is required is of a det-
erministic nature. The second type of data requires suffi-
cient information for each input element to build a cumula-
tive probability function, Both data element types are

discussed in this section.
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The analyst was simply asked to estimate the information

required for each of the deterministic elements in Table 2.

Table 2

Deterministic Input List

Element Information

01 Property Type

02 Investor Holding Period (Years)

03 Number of Units in Project

04 Average Size per unit (SQFT)

08 Total Cost (or appraisal) of Land

09 Cost of All Improvements (Total or $ per sqft.)
10 Investor's required rate of return on equity (%)
11 Reinvestment rate omn equity Cash Flow (})

14 Depreciation Method

15 Depreciable Life of Improvements (Years)

16 Salvage Value of Depreciable Basis (if other than zero)
17 oOrdinary Income tax Rate (%)

18 Capital Gains Tax Rate (%)

20 Sales Commission at End of Holding Period (%)

21 Investor's Short-term Borrowing Rate (%)

22 Amount of Mortgage (JAMT or % of Purchase Price)
23 Interest Rate on Mortgage (%)

24 Amortization Term of Mortgage (Years)

25 Call Term of Mortgage (Years)

Two problems necessitated items 17 and 18 to be estimated
uniformly for this study. First because equity investors
have different tax situations and the objective of the re-
search is to study valuation models, a uniform tax rate was

used. Second, some of the analysts were fece appraisers who



used valuation methods on a before-tax cash flow basis (Ell-
wood) and were really not capable of making these estimates,
Estimates of typical tax rates (40% for ordinary income and
25% for capital gains) were necessary to complete the after-

tax analysis,13s

4.1.2 Probabjilistic Data Elements

In an attempt to capture some quantifiable measures of
relative risk among the sample properties, a Hertz-type ap-
proach was chosen. This necessitated the use of probability

distributions for some of the inputs,

4.1.2.1 Probabilistic Elements

Six inputs, shown in Table 3, were chosen as stochastic

inputs for the study.

4.1.2.2 Quartile Estimation Procedure

The actual estimation of cumulative fprobability distribu-
tions (CDF's) was obtained exactly 1like the procedures ex-
plained in Kahr, Brown, and Peterson.!39

138These estimates were based on the suggestions of Dr. J,.P,.
Klingstedt, an income tax authority at the University of
Oklahoma.

139Rex V. Brown, Andrew S, Kahr, and Cameron Peterson, Degi-
sion Analysis for the Mapagyer (New York: Holt, Rinehart



Table 3

Probabilistic Input List

Input Information

0S5 Average Monthy Rental per unit

06 Expected Occupancy

07 Annual Growth of Rental Incomne

12 Operating Expenses

13 Annual Growth Rate of Operating Expenses
19 Ending Property Value

This study's estimating procedure instructions were pre-
pared after the first few interviews.1%*9 The analysts were
knowledgeable about real estate, but most knew very little
about statistics and only two were conversant about statis-
tical dispersion's use as a surrogate for risk. The first
few interviews took up to an hour to extract the CDF infor-
mation, but, as the writer's experience increased, the prob-
ability estimates for the first project could be obtained in
less than 15 minutes. Usually, five minutes or 1less was

needed for an additional project from the same analyst.

and Winston, 1974), pp. 31-36. Also, Howard Raiffa, De-

Uncertainty (Reading, Massachusetts: Addison Wesley,
1968), pp. 161-65.

140The "ESTIMATING PROCEDURE for page 2 of Input Data Sheet®
used one of the actual project inputs as an example. The
data input forms are shown in Appendix A.
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The process, after the writer'!s first few interviews,
proceeded in this general manner. Pirst, a brief explana-
tion of a quantifiable risk measure was presented. This ex-
planation depicted two hypothetical apartment complexes that
are physically identical in all respects except for the es-
timated "range" of the assumed stabilized wmonthly incomes
(due to some market reason such as a different location).
Both apartments' estimated monthly stabilized incomes are

equal to $240. They are shown in Figure 8.

Estimated ranges
by Appraiser

Apt A
range 235-245 — 4 {

Apt B
range 220-260 I {

220 230 240 250 260

Stabilized rents are $240 for both properties.

Figure 8: Risk Example

It is intuitively obvious that apartment A (range
235-245) is less risky than apartment B (range 220~260) and
that a rational purchaser would pay more for each dollar of
stabilized rent from property A than from property B. The

required rate of return for A will be less than for B. The
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analyst was +told that the range estimates are used in a
computer program to calculate a standardized "range" for
2ach project's cash flows and hence a measure of relative

risk.

Next, the second paye of the data input sheet was ex-
plained to the analyst by discussing each step in the "Esti-

mating Procedure® as follows:

1. Step 1 was discussed and an explanation that a
"best guess" and a range were required for each
input factor (Ave. Mo. Rent/Unit in the example).

2. Step 2 was then addressed and the actual estima-
tion process explained by:

a) Locating point #3, the best guess, on the scale
{in step 3) such that the actual value has an
equal chance of falling above or below that
point.

b) Locating the range (under normal circumstances)
by placing points #1 and #5 on the scale.

c) Locating point #2 which breaks the interval
between Points 1 and 3 (this interval has a 50%
chance of containing the actual value) into %wo
equal-chance intervals. Point 4 is located the
same way.

3., Step 4 was a final check that requires the analyst
to recheck and insure that the points are placed
such that the actual value has an equal chance of
falling in each of the four quartiles.

FPinally, the actual estimating process for a real project

was started, beginning with average monthly rents. A mode,

point #3, was located on the input sheet's horizontal scale.
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A rough scale was produced along the 1line and the range,
points #1 and 5, were estimated. Poiﬁts #2 and 4 were then
located. The analyst was then asked to determine, as a fi-
nal check, if the actual value's chances of falling into
each of the four intervals was equal. The process continued
for the remainder of the probabilistic input itenms. Those
stochastic input elements that the analyst could not esti-
mate or that were contractually fixed were treated as deter-

ministic.

4.1.3 Tax Copsiderations

Because Federal Income Tax considerations are so vitally
important in real estate investment decisions, it is neces-
sary to analyze the implications on this study. The compu-
ter program, OUPROB, used to analyze projects in the spring
of 1977 reflected the 1976 tax laws 1in effect at that
time,. 141 Annual cash flow calculations are influenced by the
maximum allowable depreciation method chosen at purchase,
similarly, the options available for the determination of
the cash flow at the end of the investment period (selling
price less taxes) are affected by the existing tax law and
the previous depreciation decisions made by the taxpayer.

141The most important item in the Tax Reform act of 1976 af-
fecting this study is that 100% of all excess deprecia-
tion (except for some government-subsidiary programs) is
recaptured as ordinary income., See Section 1250 (a) ¢1) of
the Tax Reform Act of 197s6.

- 88 =



Even though no two taxpayers are identical, it was essen-
tial, for comparison reasons, that a real-world estimate of
the typical tax-shelter participant be standardized for the
study. Dr. John P. Klinystedt, a national authority on fed-
eral tax shelters, provided rate estimates of 40% and 25%
for ordinary income and capital gains, respectively. The

program ignored the minimum tax on tax preference items.

While investors generally make decisions in terms of cur-
rent tax laws, the general thrust, aside from the very re-
cent capital gains tax reduction, has not been toward aiding
capital formation, 142 For example, each time the legislators
eliminate a provision favorable to, say, residential housing
investment, <the investor's future cash flows and return are

reduced, 1 ¢3

The analyst must not only be knowledgeable about current
taxes but must also understand the legislators' staff and

the "legislative intent"® to accurately make valid projec-

1¢2gee Appendix B for relevant details ot the Revenue Act of
1978.

143The history of ordinary income "recapture" in residential
real estate shows a gradual tighteniny starting after
1963 to eventually include all excess depreciation after
1975. One could reasonably expect all, or a portion of,
total depreciation to eventually come under recapture
pressure by "reformers"®, See PH Cumulative Changes Sec
1250, 1979.



tions even for periods of three years or lonyger. For
example, future real estate loss deductions could be af-
fected by the at risk rules,1** Because tax laws so vitally
affect real estate investment decisions, one must not only
be relatively current, but must also seek professional tax
assistance before committing funds. For example, a poten-
tial investor should investigate the stategy of wusing
straight-line component depreciation instead of accelerated

depreciation due to the total recapture provisions,14S

It should Qe emphasized that the decision to use uniform
tax rates for all projects was based on the necessity o.l
isclating model behavior from individual tax considerations.
Obviously, each equity investor should attempt to take ad-
vantage of the available individual income tax shelter pro-

visions on an individual basis.

ts4+Before 1979, several activities were excluded from the
"at risk" rules but now only real estate and some leasSing
operations reamain. See Sec 465(c) (3) (D) IRC. For a
chronological review of this pattern see Sec 465, PH Code
Volume, 1979,

14sgea PH Federal Taxes para 15,253(40) for summary of cases
on component depreciation for used real estate.
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4,2

ROJECT

S

UMMARY

The following sections will discuss and briefly describe

the data.

1.

3.

The

projects are grouped by:

PROTYPE Property Type is categorized according to
residential or ccmmercial

CATEGORY This grouping breaks PROTYPE down into
several categories:

a) Residential
i) APT Apartment
ii) GDN APT Garden Apartment
iii) LUX APT Luxury Apartment
iv) LRNT APT Low Rent Apartment
V) HLTH CTR Health Center

b) Commercial
i) SHOP CTR Shopping center
ii) OFFICE Office space
iii) OFF WHSE Office warehouse
iv) OFF RTL Office Retail
v) OFF MED Medical Office
vi) RETAIL Retail
vii) HOTEL Hotel
viii) WHSE Warehouse
ix) MINI WHS Miniwarehouse

SIZE TYPE

a) If the project is a residential property, the

size will he "number of units"



b) If the property is commercial, thz size will be
in "K SQFT," thousands of square feet.

The following properties, by project number, used in the
study are presented in Table 4 on the next page. There are
10 residential and 24 coumercial projects.14é Each common
model is then applied to each of the thirty four projects.

The results are discussed in the next chapter.

1s6Conplete project input data, both deterministic and sto-
chastic, for all projects is shown in Appendix C.

- 92 =



IRR

0.25106
0.20232
0. 18460
0.19664
0.35002
0.07019
0.10314
0.12400
0.10924
0.08524
0.10752
0.08418
0.18111
0.09459
0.26043
0.31366
0.12769
0.16267
0.07913
0.08908
0.09543
0.05339
0.09563
0.21799
0.19300
0.32156
0.10707
0.36944
0.31066
0.32431
0.17947
0.19110
0.08326
0.05066

SIRR

0.09909
0.04617
0.07243
0.02428
0.03503
0.01872
0.03062
0.0u805
0.01415
0.05996
0.05837
0.07508
0.03082
t.05331
0.03400
0.02797
0.11877
0.08548
0.06826
0.00326
0.07765
0.06337
0.03271
0.06275
0.12236
0.00987
0.06290
0.16932
0.07617
0. 11094
0.02959
0.04472
0.05381
0.04440

Table 4

Project List

PROTYPE

RESIDNTL
CONMRCL
COMMRCL
COMMRCL
COMMRCL
COMMRCL
COMMRCL
COMNRCL
COMMRCL
RESIDNTL
RESIDNTL
COMMRCL
RESIDNTL
COMMRCL
COMMRCL
RESIDNTL
COMMRCL
RESIDNTL
COMMRCL
COMMRCL
RESIDNTL
COMMRCL
COMMRCL
COMMRCL
RESIDNTL
COMMRCL
COMMRCL
COMMRCL
RESIDNTL
RESIDNTL
COMMRCL
COMHMRCL
CONNMRCL
COMNRCL

Source:

CATEGORY

LOUX_APT
OFFICE
SHOP_CTR
WHSE
SHOP_CTR
OFF_WHSE
SHOP_CTR
OPPICE
SHOP_CTR
APT

APT
OFFICE
APT
OPFICE
OPPICE
HLTH_CTR
OPFICE
GDN_APT
RETAIL
RETAIL
GDN_APT
HOTEL
WHSE
OFF_MED
LRNT_APT
OFP_WHS B
HINI_WHS
RETAIL
APT
LRNT_APT
OPF_WHSE
OPFICE
OFP_MED
WHSE

Original Data

SIZE
330

224

1000

TYPE

RO UNI!
SQrT
SQrT
SQrt
sorer
SQre
SQFT
SQPFTY
SQrT
HO URI!
NO UNI‘
K SQFrr
KO UNI!
K SQPT
K SQFr.
NO ONI!
K SQre
NO UNIY
K SQPT
K sQrr
NO UNI
K SQPT.
K sSQFrr
K SQFT
NO UNI1
K SQFT
K SQPT
K SQFT
HO UNI!
NO UNI?
K sQPFr
K SQPT
K SQPT
K SQFPT
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Chapter V¥

EMPIRICAL RESULTS

This chapter reports the results of the study. The first
section analyzes and compares the results of the common mo-
del measures in general, The second section reports the
nunerical results of the market price of risk. The third
section investigates the performance of both common models
and risk class models relative to the metric model.

5.1 COMMON MODEL RESULIS

This section first shows the results of each common model
for each project and then reports the correlations between
models. Then the risk-discriminating properties of each

common model are investigated.

5.1.1 Results

Each model's algorithm, as defined in Chapter 2, is

1e7T7he results are calculated for each model's Critical val-~
uation Parameter for each project. These are, for exam-
ple, broker's rate of return for each project and payback
for each project.



solved for each of the 34 projects, The resultsl*? are
shown in Table 5. The risk proxy, standard deviation of ex-
pected returns, is also reported for each project for com-

parison purposes.

5.1.2 Correlations

One method of comparing the common models is by cbserving
the correlations of each model's results with those of the
other models., The product-moment correlations are shown in
Table 6. The risk proxy, the standard deviation of the in-

ternal rate of return (SIRR), is also included in the table.

Starting the analysis with the first row, Broker's Rate
of Return is most closely related to the PBBT and IRR models
and least related to the PCR., The Free and Clear Return mo-
del has the largest correlation with the ELL and the smal-

lest with DCR.

The PBBT model is, in addition to havinyg a correlation
coefficient of 0.929 with PBAT, most highly correlated with
IRR and ELL. It has the smallest correlation with DCR. Si~
milarly, PBAT is most highly correlated with IRR and ELL.

However, it is least correlated with FCR.
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n
12
13
18
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

8RR

0.142750
0.084390
0.048593
0.082847
0.362347
0.0838463
0.070421
0.061536
G. 111845
0.014001
0.017165
- 0.002076
0., 1158860
-0.064249
0.239319
0.313402
-0.059231
0.084233
0.052133
0.115937
0.102865
0.086520
0.065433
0.040258
-0.023386
0.450395
-0.002296
0.131950
0.224136
0.287878
0.202249
0.131554
0.232537
0.019848

FCR

0.127296
0.259370
0.151728
0.096239
0.2143866
0.109687
0.120847
J. 108839
0.138679
0.081225
0.087145
0.093483
0. 167589
J. 105819
0.166370
0.175355
0.0731567
0.138597
0.106130
0. 104661
0.103472
V. 085454
0.103980
0. 142214
0.128215
J. 176453
0.091254
0.123856
J. 154155
0. 145427
0. 148545
J. 145138
0.104387
J.088424

PBBT

4.699
5.473
6.574
12.000
2.564
9.878
9.571
9.239
8.038
10.000
10.000
14,700

. 4.873

9.923
3.799
2,979
10.000
5.900
10.000
8.625
5.000
10.000
7.000
6.896
7.000
2. 220
10.0G60
4.196
3.285
2,983
4.675
5.489
10.000
10.000

PBAT

5.016
6.489
8.131
12.000
3.581
13.893
13.222
10. 362
11.743
10.000
10.000
15.000
6.052
10.000
5.556
3.838
10.000
6.487
10.000
12,309
5.000
10.000
-7.000
8.197
7.000
3.384
10.000
5.344
3.645
3.252
6.055
7.463
10.000
10.000

DCR

1.255
1.300
1.237
1.274
2.284
0.000
1.405
1.213
0.000
1.074
1.103
1.007
1.376
0.800
1.978
1.977
0.812
1.278
1. 155
1.383
1.176
1.412
1.208
1.134
0.926
2.043
0.992
1. 141
1.375
1.538
1.649
1.440
1.108
1.060

IRRIRR

0.250554
0.231963
0.203386
0.208293
0.342070
0.070989
0.106951
0.136260
0.107707
0.086101
0.115642
0.097795
0.189885
0.083770
0.264482
0.311821
0.099993
0.210051
0.110918
0.089983
0.128154
0.075225
0.096379
0.209380
0.208220
0.321867
0.061944
0.436113
0.327983
0.330144
0.174187
0.195098
0.1030812
0.048260

ELL

6.365639
0.743480
0.318590
0.251624
0.589412
0. 114651
0.160964
0.187991
0.161344
0.110942
0.148691
0.131989
0.369035
0. 135786
0.379913

© 0.438363

0.124307
0.309649
0. 165599
0.128340
0.210212
0.099898
0.148198
0.328423
0.263628
0.473033

0.082264 -

0.580356
0.492457
0.466307
0.284499
0.,310273
0. 155251
0.079609

SIRR

0.09909
0.04617
0.07243
0.02428
0.03503
0.01872
0.03062
0.04805
0.01415
0.05996
0.05837
0.07508
0.03082
0.05331
0.03400
0.02797
0.11877
0.08548
0.06826
0.00326
0.07765
0.06337
0.03271
0.06275
0.12236
0.00987
0.06290
0.16932
0.07617
0.11094
0.02959
0.04472
0.05381
0.04440
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BRR
FCR
PBBT
PBAT
DCR
IRRIRR
ELL

SIRR

BRR
1.00000
0.0000

0.62390
0.0001

0.77759
0.0001

0.67215
0.0001

0.68701
0.0001

0.71182
0.0001

0.64318
0.0001

FCR
0.62290
0.0001

1.00000
0.0000

0.72448
0.0001

0.60914
0.0001

0.49346
0.0030

0.65196
0.0001

0.87243
0.0001

-0.26718 -0.19636

0.1266

0.2657

PBBT
0.77759
0.0001

0.72448
0.0001

1.00000
0.0000

0.92875
0.0001

0.58297
0.0003

0.79631
0.0001

0.78389
0.0001

0.07165
0.6872

PBAT
0.67215
0.0001

0.60914
0.0001

0.92875
0,0001

1. 00000
0.0000

0.63157
0.0001

0.77661
0.0001

0.74875
0.0001

0.24458
0.1633

DCH

0.68701

0.0001

0.49346
0.0030

0.58297
0.0003

0.63157
0.0001

1.00000
0.0000

0.56804
0.0005

0.53975
0.0010

-0, 12837
0.4694

Source: Table 5

IRRIRR

0.71182

0.0001

0.65196
0.0001

0.79631
0.0001

0.77661
0.0001

0.56804
0.0005

1.00000
0.0000

0.89566
0.0001

0.31526
0.0693

ELL SIRR
0.64318 ~0.26718
0.0001 0.1266
0.,87243 ~0.19636
0.0001 0.2657
0.0001 0.6872
0.74875 -0.24458
0.0001 0.1633
0.53975 -0.12837
0.0010 0.4694
0.89566 0.31526
0.0001 0.0693
1.00000 0.17441
0.0000 0.3239
0. 17441 1.00000
0.3239 0. 0000
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The Debt Coverage Ratio model has the lowest correlations
among the models in general. While this model, which is
used by a majority of lending institutions and thus presum-
ably has a major influence on real estate markets, is poorly
related to other common methods, it is most highly corre-
~lated with the most simplistic model, the Broker's Rate of
Return, Perhaps the two most simplistic models reinforce
each other. The DCR is, however, most poorly related to

another popular simplistic model, the FCR.

The Ellwood and Internal Rate of Return are, as expected,

highly correlated, These models are again least correlated

with DCR.

5.1.3 Risk-Return Relationships Displayed by the
el

This section describes the relationship between comamon
model results and risk. For each model the value of each
project's decision parameter (e.g., BRR, IBR, Payback) was
regressed on the risk proxy, standard deviation of expected
return (SIRR). The results should provide insight to each
model's risk-discriminating power and suggest its desirabil-

ity as a decision-making tool within this context.
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Before analyzing each model separately, the regression

equationsi 48 are summarized in Table 7.

Table 7

Risk Regression Summary

DEP VAR INT SLOPE P VALUE
BRR « 157 - 867 0.13
FCE <141 - L2119 0.27
PBBT 7.64 - 6.21 0.69
PBAT 9.51 -22.05 0.16
DCR 1.33 - 1.65 0.47
ELL «226 «820 0.32
IRR . 127 «871 0.07

Source: Appendix D

5.1.3.1 BRR

The relationship between Broker'!s Rate of Return and risk
is first analyzed. When BRR is the dependent variable, the
results do not agree with original ex ante expectations. If
the BRR technique is valuable in terms of reflecting each
pro jectt's risk level, thg value of the reygression coeffi-
cient should be positive, e.g., the greater the risk level
for a project, the higher its required BRR. The empirical

results show exactly the opposite with a P value for the

148The P Value reported in the summary can be interpreted as
follovs, The P value is the probability of the indepen-
dent variable coefficient's reported value being due to
sample error when the actual value cf the coefficient is
zero, See Appendix D for full regression equation araly-
sis for the entire study. -
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risk coefficient of 0.13. That is, the probability of the
reported value being due to sampling error is only 13% if

there is actually no relationship among the population.

5.7.3.2 FCR

The Free and Clear Return measure, if it consistently re-
flects project risk levels, should also be positively asso-
ciated with risk. The higher the risk level, the higher the

required rate of return as measured by FCR.

The results do not show this relationship to exist. The
regression coefficient for SIRR is negative with a P value
of 0.27. Again, like the BRR model, FCR ignores the appre-

ciation element (assumes that APP is zero).

5¢.1.3.3 PB

Both of the Payback models, PBBT. and PBAT, should have
negative risk coefficients if the payback model reflects
project risk, Both the PBBT and PBAT models have negative
slope coefficients with P values of 0.69 and 0.16, respec-
tively. The high P value for PBBT indicates a high pfoba-

bility that no relationship exists.
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5.1.3.4 DCR

The debt coverage ratio should, if it performs as most
lenders suggest, exhibit a positive slope. It can be argued
that as project risk increases, the lender should demand a
higher DCR as compensation for the additional risk. The re-
sults of the study show negative relationship with a P value
of 0.47. Again, the high P value indicates a high probabil~-

ity of a zero slope coefficient.

514345 IRR

The required rate of return, IRR, shculd increase as risk
increases., The regression equation shows that the IRR coef-
ficient is positive with a P value of 0.07. Return and risk

appear to be positively correlated as is predicted.

5.1.3.6 ELL _ '

The Ellwocd model, essentially a before-tax internal rate
of return technique that assumes a stabilized NOI, shows es-
sentially the same results as IRR except that the P value of

the risk coefficient is 0.32.
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5.1.3.7 Sunmary of Risk Reyressiouns

One of the findings is that BRR, the most simplistic
technique, appears to be unsuitable as a predictor of pro-
ject risk level. The model?s lack of risk discrimination is
due to two factors that are not considered by BRR. The risk
and return of each project, as originally determined by the
simulation package, is influenced not only by the CDF of the
first year's cash flow estimates, but by the remaining
year's operating cash flows and the reversion cash flow as

well.

This problem may be related to the ever-present excessive
enthusiasm of real estate analysts, particularly those who
seek to inflate prices or justify certain value estimates.,
The "appreciation® factor estimate required by the Ellwood
technigue has been shown to be inflated. Comparisons of or-
iginal appreciation estimates by appraisers have been com-
pared to what "the market" is really paying for that appre-
ciation, Robertson and Rufrano found that actual priées
paid reflect lower "appreciation" rates than are often esti-

mated. 149

149Terry D, Robertson and Gleann Rufrano,"Equity Yields: A

- Cash Flow Verification," The Real Estate Appraiser
{March-aApril, 1976) 42-u45,
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The debt coveraye ratio should, if it discriminates for
risk, demand a higher DCR for each project as risk in-
creases, That is, the general relationship shown in Figure
9 should hold. As the risk of a project increasss, ceteris
paribus, tne suppliers of debt funds should demand a higher

debt coverage ratio.

SIRR

Pigure 9: DCR for Lenders

In the regression of DCR against risk, the risk coeffi-
cient is negative. The P value, however, is 0,47, indicat-
ing that there is almost a 50% ;hance of this result happen-
ing from chance, i.e., there is a high probability of no

risk-DCR relationship.

This apparent contradiction, a negative relationship, can
be explained by further analysis. As risk increases, two
factors that influence DCR are also affected in the market

place-- the loan to value ratio (LVR) and the interest rate
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of the mortyage (I). The relative sensitivity of DCR to
these factors may in fact overshadow the influence of risk

on DCR if the following relationships hold:

DCR = f(risk)

LVR f (risk)

I = f(risk).

As risk changes, the basic DCr model

DCR= NOI/DS

‘'should react to market pressures as follows:

As Risk Rises Ihen and DCR
LVR decreases DS decreases Increases
I increases DS increases Decreases.,

The regression results for tais sample do not follow this

pattern coapletely. As risk rises, interest rates do in-

crease. The coefficient is positive with a P value of 0.13.
Th2 LVR, when compared to risk, shows a different pattern

with a positive coefficient and a P value of 0.02.
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The risk surrogate reported in this study is standard de-
viation of after-tax internal rate of <return on equity.
This is an after-financing measure which focuses on the
equity investor, If the risk-assessment decisions of len-
ders are originally determined before financing decisions
are made, then the DCR ratio might behave differently. That
is, as the 1lender considers a project, the required debt
coverage ratio should be positively correlated with the pro-
ject's basic, or before-financing, risk. The LVR should

also be negatively related to the before-debt risk proxy.

The regression equation for before-financing risk and LVR
again shows a positive coefficient, suggesting that mortgage
companies may be overlending on real estate in yenerallsSo,
This could be explained by the common practice of lending on
the developer's track record and his personal balance sheet.
This information further strengthens the argument that the

real estate market is not efficient.

The other common model that dJdoes not appear to discrimi-

nate for risk 1is the Pree and Clear Return measure. Alt-

1sostatements from several mortgage lending employees indi-
cated that "upper management"® sometimes dictated that
they place an arbitrary amount of mcney in a given time

period, that is, to "get (say) $100 million on the street
in July."
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hough the FCR model does use more information (average NOI
versus one Yyear's data for BRR and DCR), it does not include

the selling price of the project in its calculation.

One reason for the lack of risk discrimination for the
BRR and FCR could be the absence of some reversion cash flow
information. While the project's horizon-time cash flow is
inherent in the models, this implicit reversion assumes zero
appreciation, The relative iméact of the reversion's risk
posture, as compared to the operating cash flows, 1is ne-
glected as well. The probability distribution of the first
year cash flow is substantially less risky than both the
probability distribution of the subsequent operating flows
as well as the reversionary cash flow. The higher risk and
the concomitant higher returns (expected refurns derived
substantially from optimisitic price escalation) are not in-

cluded in the models.

Three types of models-- IRR, ELL and the two Payback for-
mulations-~- appear to reflect project risk in this study.
Ellwood and IBRR are so similiar in nature to the metric that
this result was predictable. Payback, among the most simple
models available, exhibits some interesting characteristics.
The real estate analysts, those who were actually involved

in the risk assessment decisions (and, as opposed to re-
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searchers, who must live with those decisions), chose to an-
alyze projects over different time horizoms. That is, per-
haps the greater the perceived project uncertainty, the
shorter the payback period for that project. Payback period
values used in this study generally reflect the investment
horizon so that the planning period may be solely due to the
analyst's implicit ability to discriminate for risk. This
time period reflects the transition between relative "cer-
tainty" and Yuncertainty" in cash flow estimates, Payback,
under these conditions, 1is a valid form of risk discrimina-~
tion whose inputs are reflected by the analyst's subjective

probability distributions.

In summary, the ability of the common models to discrimi-
nate for equity holder risk is 1limited to the following mo-

dels:

PBBT
PBAT
IRR

ELL
The high P values of PBBT and ELL reduce the reliance on

these measures as risk-sensitive technigues. The R-squared

value for all these regressions is extremely small. If the

- 108 -



data adequately reflectis risk and return, this indeed indi-

cates the existence of an inefficient real estate market,

The obvious problem of using the metric model is, in ad-
dition to estimating cash flows, the determinatibn of a
market price of risk. Different specifications of slope or
intercept will, of course, create different metric project
values., The approach to solving this onerous problem was
first to try to estimate the MPR by regressing expected re-
turn on risk and then to specify other plausible ex ante

risk-return lines.

This approach allows several comparisons to be made bet-
ween the metric and the other models. Before these differ-
ent comparisons' results are shown, the nine MPR lines are
discussed, The next section explains the procedure for spe-
cifying the MPR, and the subsequent section presents the re-
sults of the risk-return calculations, In all, nine market
price of risk lines are used in the analysis. The specific
MPR lines tested in this research are derived in the follow-
ing manner:

1. The first line assumes that the 34 projects' risk

and return estimates are part of a somewhat effi-
cient market, Therefore, MPR1 will be the simple

-regression between the expected return (E{(R)) and
the standard deviation of that return (SIRR).
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2. The next line, MPR(2), assumes a somewhat effi-
cient market but forces the regression through an

assumed risk-fre2 rate on the E(R) intercept,
These two regressions are shown in the subsequent
section.

3. The next possibility is that the slope of the MPR
is not as steep as M-1 or M-2., Perhaps the slope,
M-3, is much less and approaches the figure found
by Eubank in the stock market. So far, three
slopes and two intercepts have been estimated.

4, Lowering the discount rate schedule for any one
slope, 1in essence, raises the NPV estimates for
all projects. Thus, the choice of an MPR line be-
low another would indicate that the investor esti-
mates that all projects are underpriced and war-
rant lower discount rates in general. Similarly,
raising the discount rates in general will have
the effect of assuming that either the projects
are overvalued or the cash flow estimates are in-
flated (which seems to agree with actual prac-
tice). An overall deflation of all project values
will be achieved by estimating an arbitrary E(R) 3
above E(R) 1.

Nine specifications of the MPR are derived from the three
different estimates of slope and intercept. The results

follow.

5.2.1 Market Price of Risk Estjimates

The first of the nine market price of risk lines is ob-
tained by reyressing expected return against the risk proxy,
tha standard deviation of expected returns. This 1line,
which assumes that the MPR is the 1locus of equilibrium
points for each project in the E-S space, is the linear max-
imum likelihood estimator for the sample. The regression

equation is
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E(R) = .13 ¢+ ,66(SIRR),

Where E(R) = Depéndent variable (stochastic returns)
SIRR = Independent varjable (standard deviation)
0.13 = Y intercept
0.66 = Market determined price of risk (MPR).

Another specification of a "correct" MPR is one in which
a regression estimator is useful. If one assuuwes that the
equilibrium MPR line passes through the risk-free rate, then
the E{R) - intercept should be forced through an estimate of

the risk-free rate., The reygression equation for this line

is
E (R) = ,06 + 1.56 SIRR,
where
E(R) = Dependent variable
SIRR = Independent variable
0.06 = Forced Y-intercept
1. 56 = Market price c¢f risk.
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The study by Eubank, in which the ‘risk-return trade-offs
in the organized securities markets were analyzed, also sug-
gests another realistic market price of risk estimate. The

slope of the risk-return line was approximately 0.35151%,

Due to investors' herd instincts, excessive optimisnm,
psychology, industry-vested interests, etc., there is a dis-
tinct possibility that the entire sample is over priced. 1In
order to "deflate"” the entire group, the general level of
required rate of return figures can be arbitrarily raised
to, say,'0.20152. These four different a priori possibili-
ties give the followiny plausible approaches +to specifying

different market price of risk estimatesiS3;

Approach Laotercept Slope
1. Regression « 13 .66
2. Forced regression .06 1.56
3. Eubank Study - .35
4. Price deflator « 20 -

1s1Eubank, p. 28,
1S2Roulac, p. 34.

153The regression coefficient gives one estimate, and the
.06 and 0.20 are arbitrary selections,
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If the three slopes and three intercepts are considered,
then there could be a toﬁal of nine combinations, shown in
Figure 10. Note that if line 9 in fact is “correct," only
four projects w¥ill have a positive net rresent value. Also,
if line 1 is "correct," all projects are acceptable except

the four that fall below the line.

The market price of risk gquestion has not besn resolved
by “specifying® nine plausible ex post lines; the question
of which 1line to use when comparing real estate valuation
mod=ls remaians, The next section will explain several dif-

ferent ways to approach the problem by using different

weighting combinations of the nine MPR lines.

5.2.2 Weighting Procedures

Four different weighting procedures for the nine lines
are investigated in the study. The first scheme assuumes
that the correct MPR is one o0f the estimated lines and that
it is always correctly estimated. The next two approaches
give different weights to each possible line. The last ap-
proach assigns total weight to the 1line generated by the

maximum likelihood estimating procedure.
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Figure 10: MPR Estimates with 34 Projects

5.262.1 Oaniscience

The primary objective of this study is to evaluate the
relative performance of capital allocation models im a real
estate setting, This can be done irrespective of an ana-
lyst®s ability to forecast, predict or estipate the correct
specification of risk and return, If the assumptions are
made that for each MPR there is a separate metric and that
the selection of critical valuation parameters (cut-off's
for IRR, PB, etc.) is made ex post, then the performance of
cach model, not the ability of the analyst to "pick" a
"good" MPR for use as a metric, can be evaluated!S*,
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520242 Eyual Weights

Although the results of the omniscient approach are in-
teresting, it is highly unlikely that an analyst can consis-
tently pick the correct MPR. If the nine different esti-
mates for MPR are given equal weights, then an overall
weighted result can be calculated for 2ach model, That the
lines have an equal probability of occuring is unlikely.

' The equal weighting combination is not used.

5.2¢2.3 Likelihood Weights

If the sample of thirty-four projects does, in fact, re-
present the f*population,"™ then the regressior line is the
most likely estimate for MPR. The other eight a priori es-
timates do have a likelihood of occurring, One example of
this likelihood, discussed above, 1is that they be weighted
equally. This choice, however, is not as realistic as the

weighting procedure developed in the following discussion.

In the second edition of Johnston's Econometric Methods,
the two-variable linear model is developed. The parameters
for a least squared model are first developed, and then the

maximum likelihood parameters are shown to be indentical to

154This is Sundem's main thrust in evaluating Capital Budg-
eting models.
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the least squares parameters.

the sample is given as1$5S;

1 g 2
L= (';-.53;;"73 exp [——mi;l (Yi -~ ﬁ‘\,l) ]

Where L
ou

The likelihood

likelihood
standard deviation of error term

number of observations

dependent variable
Y intercept

slope

independent variable

function for

The procedure and results for weighting the likelihood of

each of
weights
1.
3.
5.
7.

9,

These relative weights

pected results of the various techniques.

were found to be :

0.000000
0.041851
0.677706
0.003443
0.000000

158,

Johnston, c

2.
b.
6.

8.

the nine lines is shown in Pigure 11,

0.000024
0.276525
0.003900
0.000061

The relative

will be used in calculating the ex-

{New Yorks



STEP

1.

2.

3.

b

5.2.2.4

The practical aspects of first estimating
return opportunity curves,
then analyzing the expected results is less then appealing.

The practical procedure of fitting a

PROCEDURE
Using SAS regression and matrix procedures, regress
expected return on risk and save disturbance term
matrix E,

Calculate unbiased estimate of population variance
(EE' /n"Z) °

Nine likelihood solutions are calculated by using
slopes and intercepts for each MPR.

Normalize (weights totaled 100%) nine lines for
percentage likelihoods.

Figure 11: Weighting Procedure

Maximum Likelihood Estimate - HLE

could possibly be a simple least-squares regression,

has the

intuitive appeal of being theoretically attractive

while at the same time beiny easy to accomplishlsSs,

1S65ee Mao, Chapters 7 and 8.
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The MLE weighting scheme, the omniscient, and likelihood
weights are used in ccmparing the different valuation tech-
niques. These comparisons are described in the next sec-

tion.

ARK COMPARISONS

S S S A———

5.3  BENCH

The bench mark is ccmpared to the different models ac-
cording to the two different comparison standards. Both the
total errors and the relative efficiency of the Relative To-
tal Portfolio Value are used, ERRT and EFF, respectivelyl57?,
The models compared to the metric are divided into different
groups in order to better organize the results. These

groupings are shown in Table 8.

5.3.1 Common Nodels

Three different weighting schemes for the metric are exa-
mined. The two comparison standards, ERRT and EFF, are
tested for the omniscient model, the likelihood-weighting

model and the MLE estimate model.

L . D G A e Y D G R G Tm e = -

187see Chapter 3 for a detailed descrirtion of these stan-
dards.
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Table 8

Models for Comparison

BRR
FPCR
PBBT
PBAT
DCR
2) Discounted Cash Flow Models - DCF
IRR
ELL
Risk Class Models
1) NPV(R) with omniscience
R= 1,2’0..'6
2) NPV (R) with MLE
R= 1,2,40446
3) ELL(R) with MLE
B= 1,2,c000,6

5.3.1.1 Onniscient Model

Since the correct market price of risk and the model's
best critical valuation parameter are chosen ex post, then
the major thrust of the analysis is on the performance of
the techniques, not on the hypothesized ability of an ana-
lyst to "pick" the correct MPR and the critical valuation
parametersiss, The summary results, shown in Table 9, vere

obtained for each MPR estimate by using the following proce-

dure:

1. Using the MPR schedule as a predictor for the re-
quired rate of return, the metric model finds a
value for each project. Each project that has NPV

1sesundem, Accounting Review, p. 312.
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greater than or egual to 2ero is classified as an
acceptable project and is included in the metric
portfolio.

2, The model being evaluated, for example BRR, will
provide different results for each cut-off rate.
If the acceptable cut-off rate is -0.06 (the low-
est BRR value for all 34 projects), then all pro-
jects will be accepted. As the acceptables BRR is
increased, nothing is affected until the value
reaches the next lowest BRR in the sample. Rhen
this break point is reached, that project is =1i-
minated from the projects categorized as accepta-
ble by the BRR. The cut-off is raised until all
the projects are excluded from the BRR portfolio.

3. Portfolio ERRT and EBFF measures are calculated for
each break point in the cut-off rate.

4, If the "bhest"™ BRR cut-offs are selected gx post,
then two values are chosen that maximize EFF and
minimize ERRT, respectively. This process is re-
peated for all nine lines and presented in Table
9.

The "best" standards, minimum ERRT and maxiwum EFF, do
not necessarily occur at the same value of the CVP. The va-
lues for “hest™ CVP's are shown in Table 10. Note that
while the models cannot be compared across the table, five
of th2 seven model's CVP's are identical for the ERRT and
EPF standards., This shows that the best EFF and ERRT values
for MPR1 both occur at the BRR cut~off of —6.429%. For
iPRS, the best EFF occurs at 8.2847% and the best ERRT oc-

curs at 11.586%.

The EFF and ERRT information is reduced to ranked data in
Table 11. Note that, while the rankings are not identical

for all models, some consistently outperform others.
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Table 9

Common Models vs Metric with Omaniscience

Efficiencies (%)

BRR FCR PBBT PBAT ELL IRR DCR

99.64 - 99.80 99.64 99.64 99.9 99.8 99.64 '
98.96 99.37 97.89 97,92 99.7 99.6 97.81
95.17 96.52 92.48 88.40 98.9 97.4 90,18
83.51 90.28 94.72 94,62 100.0 200.0 91,30
78,33 92,11 94.50 94,32 99.9 99.9 88.27
83.81 94,96 92.80 88,95 94.9 94,1 81.96
92,84 94,10 92.84 91,96 99.0 100.0 88,02
99.10 95.62 99.24 98.36 100.0 99.2 95.61
99.94 74.65 99.94 99,66 75.3 99.9  99.47

VOSSO E

Error Totals

MPR BRR FCR PBBT PBAT ELL 1IRR DCR

1 4 2 4 6 1 2 4
2 4 3 4 6 1 2 3
3 6 4 4 7 4 3 5
4 7 2 3 3 0 0 6
5 6 3 2 4 1 1 5
6 4 3 3 4 1 3 6
7 2 4 2 2 1 0 5
8 2 3 1 3 0 1 4
9 12 1 2 3 2 1

Source: Table 5 and Figure 10

The original EFF and ERRT results originally shown in Ta-
ble 9 are summarized in Table 12. This table shows that of
the nine possible risk-return environments, BRR had five ef~-
ficiency values in excess of 95%, six observations in excess
of 90% and three observations with efficiencey values of 90%
or less. This breakdown shows that both IRR and its before-
tax shadow ELL perform well with most observations in excess

of 90-95% and few observations of less than 90%. One non-
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Table 10

CvP*s for ERRT and EFF

BRR

FCF PBBT

EFF ERRT EFF ERRT EFF ERRT

-0.0642 -0,0642 0.0871 0.0934 14,700 14,700

0.,0171 0.0171 0.0871 0,0962 12,000 10,000

0.0828 0.,0828 0.0962 0,1238 9,239 9,239

0.0828 0,1158 0.1422 0,1238 6.896 6.896

0.0828 0,1158 0.1422 0,1238 6.896 6.896

0.1158 0.2241 0.1541 0.1541 5.473 4,196

0.1319 0.1319 0.1753 0,1541 4,699 4,699

0.2241 0,2241 0.1753 0.1541 4,196 4,196

0.2241 0,2241 0.1753 0,.1541 3.799  3.799

PBAT ELL IRR DCR

EFF ERRT EFF ERRT EFF ERRT EFF ERRT
15,000 15.000 0.1109 0.1109 0.0837 0.0837 0.000 0.000
13,222 13,222 0.1481 0.1481 0,1030 0.1030 0.000 1,103
12.309 8.197 0.1613 0.1613 0.1077 0.1362 1.213 1.213
8,197 8.197 0.2516 0.2516 0.1741 0.1741 1.237 1.237
8,197 8.197 0.2516 0.2516 0.1741 0.,1741 1.237 1.237
6.489 6,052 0.3690 0.3690 0.,1898 0.2319 1.977 1.977
5,556  5.556 0.3799 0.3799 0.2319 0.2319 1.977 1.977
3.838 3.838 0.3799 0.3799 0.2644 0,2644 1.977 1.977
3.838 3.838 0.3799 0.3799 0.2644 0.2644 1.977

Source: Table 9
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Table 11

Rankings of Common Models

MPR STD BRR FCR PBBT . PBAT ELL IRR DCR
1 EFF 5.5 3 5.5 5.5 1.0 2.0 5.5
ERRT 5.5 2.5 5.5 5.5 1,0 2.5 5.5

2 EFF 4.0 3 6.0 5.0 1.0 2.0 7.0
ERRT 5.5 3.5 5.5 7.0 1.0 2.0 3.5

3, EFF 4,0 3 5,0 7.0 ‘1.0 2.0 6.0
ERRT 6.0 3.0 3.0 7.0 3.0 1.0 5.0

4 EFF 7.0 6 3.0 4.0 1.5 1.5 5.0
ERRT 7.0 3.0 4.5 4.5 1.5 1.5 6.0

5 EFF 7.0 5 3.0 4.0 1.5 1.5 6.0
ERRT 7.0 4.0 3.0 5.0 1.5 1.5 6.0

6 EFF 6.0 2 ° 4.0 5.0 1,0 3.0 7.0
ERRT 5.5 3.0 3.0 5.5 1.0 3.0 7.0

7 EFF 45 3 45 6.0 2.0 1.0 7.0
ERRT 4.0 6.0 4.0 4.0 2,0 1.0 7.0

8 EFF 4.0 6 2.5 5,0 1.0 2.5 7.0
ERRT 4.0 5.5 2.5 5.5 1,0 2.5 7.0

9 EFF 1.5 7 1.5 4.0 6.0 3.0 5.0
ERRT 2.0 5.0 2.0 5.0 7.0 5.0 2,0

Source: Table 9

DCF technigue, PBBT, does perform well with all nine
observations in excess of 90% and none less than 90%. Debt
coverag2 ratio has the lowest overall performance, i.e., the

lowest number of observations above 95% and above 90%.

Table 13 is constructed to reflect approximately the same
information for error total comparisons. BRR, for example,
has one observation of one or 1less classification error.
Three observations exist for three or less errors, and there

are six observations of four or more errors., Ellwood and



Table 12

Sunmary of Common Models with Omniscience-EFF (%)

Number of Efficient Observations

Model Over 95% Qver 907 907%

BRR
FCR
PBBT
PBAT
ELL
IRR
DCR

Under

&
3
1
0
2
1
0
3

E . JEN N g S S
NV ONOODN

Source: Table 9

IRR perform best, while DCR and BRR appear to have the

wveakest performance.

Table 13

Number of ERRT Observations

Model 1 or less 3 or Less 4 or More

BRR 1 3 6
FCR 0 7 2
PBBT 2 6 3
PBAT 0 4 5
ELL 7 8 1
IRR 4 9 0
DCR 1 2 7

Saurce: Table 9

The ranked performance results for coumon models from Ta-

ble 11 are used to calculate an overall average rank in Ta-
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ble 14, For example, the average efficiency rank of BRR is
4.83, the average of all nine efficiency ranks from Table
11. The average rankings show that Ellwood, using both EFF
and ERRT with omniscience, ourperforms all common models.
Again DCR ranks last for EFF and ties for last with PBAT for

error totals.

Table 14

Overall Ranking of Common Models

MODEL EFF ERRT
BRR 4,83 5.17
FCR 4,22 3.94
PBBT 3.89 3.67
PBAT 5.06 5.44
ELL 1,78 2,11
IRR 2,06 2,22
DCR 6,17 5.44

Source: Table 9

The preceding analysis, in order to isolate the effect of
MPR choice from model performance, has been based on the as-
sumption that the correct MPR be selected ex post. This ap-
proach did provide some interesting results. However, in
the interest of applicability to real problems, the analyst
can not realistically be expected to accurately estimate the
MPR ex ante. The next two approaches investigate two dif~-

ferent weighting procedures for the MPR that reyuire less

stringent assumptions,
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5.3.1.2 Likelihood Weighting

The raw data for the both EFF and ERRT standards is or-
ganized in matrix form, gach common model being evaluated
has itself 35 sub~modelsi3? (each corresponding to a differ-
ent cut-off rate) Dbecause for each ascending BRR cut-off
there is c¢ne new project deleted from the portfolio. As
each new project 1is deleted, the total relative portfolio
value can increase, remain the same, or decrease, according
to the value of <the metric Net Present Value for that
projectt6o, An example of the EFF data structure for each
common model is given in Figure 12. The first column along-
side the EFF matrix represents the five cut-off values for
the BRR example, This column is only for reference. The
matrix cells, represented in brackets, are eificiency values
for each MPR and cut-off rate, three MER's and five cut-off
rates, respectively. The actual data sets similarly con-
structed exist for both EFFP and ERRT for all common models,

but have 35 cut-off values and nine MPR columns,

1s9There are, in essence, 35 separate BER models, 34 project
cut-off rates and an artificial BRR that is an "epsilon®
greater than the highest project BRR that will reject all
projects (a real possibility in real estate and perhaps
one that could be followed more often).

160as the portfolio value changes, the EFF and ERRT's can
also change.
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Colums Are:

MPR1L MPR2 MPR3
BRRL .90 92 <93
BRR2 91 .93 .94
BRR3 090 -89 292 Efficiency
BRR4 «86 .84 .90 Matrix "A"
BRR5 95 «80 .80

[1/3 1/3 1/3] Equal Weight

Matrix "B"

Weighted Efficiency Vector "WEFF"

[WeFs = [a] [B 1 or
.91667
.92667
[WEFF]=|.90333

« 86667
« 85000

Pigure 12: Likelihood Weighting Example

Using the example in Figure 12, the expected WEFF from

tha five models for the first and second rows are:

0.90(1/3) + .92(1/3) + .93(1/3)

« 91667

0.91(1/3) + .93(1/3) + .94 (1/3) «92667

and in matrix form the likelihood-weighted efficiencies are
given as [ WEFF] = [A] [B']. The best equally weighted ex-
pected WEFF is shown to be the second model, BRR2, for a va-

lue of .92667.
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This approach, which assigns weights to each MPR, can be
directly contrasted to the ‘"omniscient" weighting described
in the previous section, In the previous example, the best
ex post cut-off for MPR1 is BRRS with an WEFF of 0.95. The
best cut-off for MPR2 is BRR2 for an WEFF value of 0.93., 1In
a more practical setting the best overall choice for BRR is
BRR2, for a likelihood-weigyhted EFF (WEFF) of 0.92667, which

is the second value in the WEFF matrix in Figure 12.

The likelihood-weighted results for this study are shown
in Table 15. The values represent the overall best value
for each model, Note that the strict assumption of omnisci-
ence, that of choosing the correct MPR from amony nine pos-
sibilities, has been relaxed. This information now allows
one to compare across all common models. Ellwood and IRR
are tied for the best model, while BPR and DCR are tied for

last place.

Table 15

Likelihood Weight Results

EFF% Cutoff ERRT Cutoff
BRR 80,17 0828 6.31 1158
FCR 91,32 «1420 2,78 1240
PBBT 94,19 6.896 2,42 6,896
PBAT 94.03 8.197 3.86 8,197
ELL 99.69 «2516 «87 2516
IRR 99.69 «1741 «87 L1741
DCR 89.04 1.2370 5.33 1.2370

Source: Table 9 and Figure 12
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while the likelihood-weiyhting approach is more practical
than the omniscient approach, another procedure can be used
to evaluate an overall best common model, This method is

discussed in the next section.

563.1.3 MLE Estimate

The original maximum likelihood estimate of <the market
price of risk is a regression of expected IRR on the risk
surrogate, standard deviation of expected return. This es-
timate is extremely easy to obtain from available statisti-
cal packages, The MPR5 is the maximum likelihood estimate
for the sample data. The study's results using this proce-
dure are shown in Table 16. Note that El1 and IRR are

judged best by both the EFF and ERRT standards.

Table 16

MLE Estimate Results

Model EFF% Cutoff ERRT Cutoff
BRR 78,33 .0828 6 .1158
FCR 92.11 1422 . 3 «1238
PBBT 94,50 6.896 2 6.896
PBAT 94,32 8,197 4 8.197
ELL 99,99 «2516 1 «2516
IRR 99,99 01741 1 o 1741
DCR 88.27 1.237 5 1.237

Source: Table 9
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5.3.1.4 Comparisons - MLE and Likelihood

Comparisons between the two previous approaches are of
interest. The MLE approach specifies the "correct" risk-re-
turn trade-off as the best linear estimate. The NMLE line is
MPRS. The 1likelihood-weighting approach wuses all nine
lines, but weights them according to their likelihoocds. The
results, as shown in Table 15 and Table 16, show that the

results of the two approaches are similar,

Note that both the values for EFF and for ERRT are very
close and that within both subhgroups, EFF and ERRT, the mo-
dels rank identically. This information suggests that the
differences between the two statistical approaches, HMLE and
likelihood-weighting, are small, This result is expected
because of the 68% weight assigned to MPR5. Consequertly,
for the remainder of the study, the likelihood-weighting
process was abandoned in favor of the simple, theoretically
sound maximum likelihood estimate (MLE) for the market

price of risk.

The initial research design proposed to test risk class
models for BRR, ELL and NPV techniques. However, when BRR

was regressed against the risk fproxy, a negative relation-
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ship was discovered, This frecludes the testing of a risk-

class BRR model.

The two risk-class wmodels compared are the NPV(R) and the
ELL(R), where R= the number of risk-class segmants to be
tested, Both the omniscient and MLE models will Le tested
for NPV(R)., The ELL(R) and NPV(R) will then be compared us-

ing the MLE market price of risk.

5.3.2.1 NPV (R) with Omui::ience

Direct comparisons between the common models and the
NPV (R) models can be made by evaluating each risk class for
each of the nine MPR'S. The efficiency results are shown in

Table 17. The error total results are shown in Table 18.

Table 17

NPV (B) Efficiencies (%)

Model Market Price Risk

1 2 3 4 5 6 7 8 9

NPV (1) 99.699 91,908 84.362 : 100 99.893 82,930 100.000 99.246 71.947
NPV (2) - 99.898 99,924 93.165 100 100,000 92.956 100.000 100.000 99,719
NPV (3) 99.936 99,701 92,225 100 100,000 99.952 100,000 100.000 99. 470
NPV (4) 99,975 99,964 99.495 100 99,997 91.289 100,000 99.246  100.000
* NPV (5) 100.000 100.000 99.466 100 100.000 99.976 99,983 99.246 99.470
NPV (6) 100,000 100,000 99.947 100 100.000 99.976 99,983 100,000 99.719

Source: Table 5, Figure 1 and 10

The results show that, with a few exceptions, the higher the
nunber of risk classes, the better the performance. These
exceptions will be addressed at the end of this section.
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Table 18

NPV (R) Error Totals

Model Market Price of Risk

1 2 3 4 5 6 7 8 9
NPV(1) 4 7 7 0 2 5 0 1 4
NPV(2) 1 1 3 0 O 6 0 O 1
NPV(3) 1 2 3 0 0 2 O O 1
NPV(4) 1 1 3 0 1 3 0 1 o
NPV(5) 0 0 4 0 O 1 1 1 1
NPV(6) 0 O 1 0 O 1 1 0 1

Source: Table 5, Figure 1 and Figure 10

The efficiencies of a sinjyjle-risk class (WACC at aid-range
of discount rates) range from 71,95% in MPR 9 to 100% in MPR
4 and 7. Efficiency improvements are most dramatic when
moving from a one- to a two~risk class model. For example,
MPR 3 moves from 84.36 to 93.17%, and MER 9 moves from 71.95
to 99.72%.

Similar improvements are seen wher using the Error Total
standard. Moving from a one- to a two-risk class model re-
sults in changes from, for example, 4 to 1 in MPR1 and MPR9
and 7 to 1 in MPR2. An increase in errors as risk classes
increase is also evident. This can happen when a proﬁect's
risk and return plot lies near the MPR and the midpoint bet-

ween risk class boundaries,
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While this omniscient approach is interesting from an
academic point of view in that it allows the analysis to fo-
cus on specific model performance, it has little applicatior
value, The next +two sections analyze the study's results
for the Ellwood and NPV Risk Class Models using the MLE es-

timates for the Market Price of Risk.,

5.3.2.2 NPV (R) with MLE

The MLE estimate of the market price of risk, the most
"practical" estimating procedure, has been used to compare
the common models, The NPV(R) model will also be compared
to the common models according to the followirg procedure:

1. For each risk class (R = 1,2,3,4,5,6) 161 each pro-
ject is accepted or rejected according to the NPV
rule,

2. This NPV (R) portfolio is compared to the metric
portfolio according to the two standards, EFF and
ERRT.

The results for NPV (R) are shown in Table 139, Note that the
additional benefits gained by increasing the number of risk

classes falls rapidly after three risk classes for both

standards.

161 For example, the NPV(1) model simply uses the NPV model
with a single discount rate (halfway between the lowest
risk and the highest risk projectss.)  The NPV (3) breaks
the risk range into three seyments and uses each segment
mid-point to arrive at a discount rate for each project
in that segment.
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Table 19
NPV (R) Results with MLE
Standard NPV(1) NPV(2) NPV(3) NPV(4) NPV(5) NPV(6)
EFFZ 99.893 100, 100. 99.997 100. 100.

ERRT 2 0 0 1 0 0

Source: Table 17 and Table 18

Table 19 shows the NPV (R) results for the MLE risk-return
specification. The NPV (1) model misclassifies two projects
with an efficiency of 99.893%. All others, with the excep-
tion of NPV(4) have zero errors and 100% efficiency. NPV (4)
has one error and an efficiency of 99.997 because it appar-

ently misclassified omne relatively small project.

5.3.2.3 ELL(R) with MLE

Even though most appraisers use a very narrow range of
Ellwood values for most projects, the choice of an eguity
yield ratelé2 is supposed to account for project risk, A
larger problem exists for an analyst in estimating a before-
tax, after-financiny M“appropriate' discount rate for each

project. The estimating procedure was indentical to the

1620ne real estate analyst, familiar with risk adjusted NPV,
explained that appraisers simply use 11% for "safe" pro-
jects and 13% for “risky" ones.
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choice of the MLE market price of risk. The value of Ell-
wood's equity yield rate (EYR) was calculated for each pro-
ject, These values were regressed on the original risk

proxy. The resulting line,

EYR = .226 + .820 (SIRR)

provides a market price of risk (in terms of EYR) £for the

Ellwood technigue.

The ELL (R) models are tested exactly like the NPV(R) mo-
dels explained above. The only difference is that EYR der-
ived from the regression is used as the discount rate to ca-
pitalize average net operating income. The results are

shown in Table 20.

Table 20
Standard ELL(1) ELL(2) ELL(3) ELL(4) ELL(5) ELL(6)
EFFZ 94,68 94,79 94,79 100, 100, 100.

ERRT 2 1 1 0 0 0

Source: Table 5, Figure 1 and Appendix D

Errors decrease and efficiency results increase as the num-
ber of risk classes incrzase. Two errors in ELL(1) are re-
duced to one in ELL(2) and ELL(3). Risk classes 4-6 have
ZEero errors.
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This section discusses the difficult yuestion of select-
ing discount rates for specific projects, The raw risk-re-
turn results are presented first. Then the impact of dif-
ferent WMPR specifications on results are analyzed. A
section concerning how to select a 'best' MPR is then pre-

santed.

The original data for expected return and risk do not
r=adily indicate the anticipated linear trade-off. The re-
grassion line has a coefficient of determination of 0,.,06.
This poor regression fit could be the result of either poor
data or evidernce of an inefficient market. Some data prob-
lems do exist because different people contributed the cash
fiow inputs, This lack of consistent results from "well
qualified" project experts is in itself indicative of an in-
efficient market, The appraisal practice of examining rela-
tively few comparables (an implicit assumption ot effici-
ency) may not capturs enough market information to make

sound investment decisions.

The market price of risk specification defines the metric
value of each project via the discount rate and is essen-
tially one of the most important aspects of the study. This

is one of the most evasive 1issues involved in capital asset
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valuation, but must be done, either explicitly or

implicitly, each time an investment decision is made.,163

The impact of different MPR specifications on results are
summarized in Table 21 and in Table 22, Table 21 shows the
different "best" efficiency results solely due to the change
in MPR specification. BRR, for example, accepts and rejects
the same projects for each different cut-off value regard-
less of MPR. The efficiency value differences are the re-
sult of different metric values for different market price

of risk specifications.

Ir Table 21, the ELL model shows the largest range of
'hest! values among the common models, If an investcr could
always choose the equity yield rate that provides the best
performance, the relative performance ranges between 75 %
and 100 % depending on the actual MPR. In this case, the
results for the maximum likelihood estimator, MPR S, were
very good, This is not the case for BREK and DCR with values

of 78,3 % and 88.3 % for tae MLE estimator.

163Mortgaye company executives stated that a particular in-
vestor (insurance company or other mortgage purchaser)
would review a project's preliminary report and verbally
tell the mortgage company to use a specific cap rate in
their written presentation in order to make the project
look attractive to investment comaittees and regulators.
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Table 21

Best Efficiencies for Omniscient Models

(In Percentage Terms)

Model Hi Low MPR5

BRR 99.9 78.3 78.3
FCR 99.8 74.6 92.1
PBBT 99.9 92.5 94.5
PBAT 99.7 88.4 94.3
ELL 100.0 75.4 99.9
IRR 100.0 94.1 99.9
DCR 99.7 82.0 88.3
NPV(1) 100.0 71.9 99.9

NPV(2) 100.0 93.0 100.0
NPV(3) 100.0 92.2 100.0
NPV(4) 100.0 91.3 99.9
NPV(5) 100.0 99.3 100.0
NPV(6) 100.0 99.7 100.0

Source: Table 9

The NPV(R) model exhibits two intersting results. If the
NPV (1) model, which specifies a single discount rate (the
midpoint of the IRR range) for all projects, is used, the
range of efficiencies is even wider. The results range from
71.9 % to 100 %. Also, these models were sensitive to the
MPR specitication through four risk class models. When five
and six risk classes were used, the model was less seasitive
to MPR, and the range of differences in efficiencies becanme

smaller; 99.3 - 100 % and 99.7 - 100 %, respectively.

In Table 22 the impact on the correct choice of critical

valuation parameter is even more dramatic. Depending on MPR
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choice, the value for FCR cut-off ranges from 9% to 18% with

MPRS at 14%.

Table 22

Impact of MPR on CVP
CVP for Best Efficiency

Model Low Hi MPR5
BRR (%) . -6 22 8
FCR (%) 9 18 14
PBBT (Yr) 3.8 14.7 6.9
PBAT (Yr) 3.8 15.0 8.2
ELL (%) 11 38 25
IRR (%) 8 26 17
DCR (times) 0.0 1.97 1.2

Source: Table 10

The wide ranges for different market price of risk spe-
cifications again points out that, in addition to current or
future annual cash flow estimates which are required in var-
ying degrees in all models, the choice of an investor's re-

quired rate of returmn on equity is extremely important.

5.3.3.1 Selection of Market Price of Risk

That higher expected returns accompany additional risk is
evident even to the wmost naive investor. Capital Asset
Pricing Model risk-return trade-off theory is well devel-
oped, but practical applications are most scarce. Given the
assumptions of the CAPM, these decisions are reduced in im-
portance. One need only to buy the market portfolio and
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move along the Capital Market Line which dominates all other
portfolios by combining it with the risk-free security. The
presumption in investment theory is +that the market, given
transaction costs, is ‘*efficient enough"™ to make this ap-

proach optimal,

The risk-~return results from this study, conventional
wisdom, and Roulac's analysis indicate the existence of an
inefficient real estate market. If true, one must specify
(explicitly or 1implicitly) a risk-return schedule for in-

vestment decisions in this, or any other, imperfec£ market.

The regression approach outlined in Chapter 3 and applied
in this chapter can be justified. Twc variations could be
used. First, it is possible that the data could be fitted
to a non-linear regression curve, Second, an investor could
plot the data, hand fit a personal preference line and then

choose two- or three-risk classes.

The most appropriate method for specifying an operational
MPR seems to be the MLE approach. This procedure is theor-
etically satisfying and relatively easy to apply. Also, in
this study the complex 1likelihood-weighting prodedure re-

sults were almost identical to those of the MLE.
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5¢3.4  sSummary of All Models with ML

fe=

The sample results of the common models and the risk-
class models are shown in Table 23, Notice that the higher
NPV (R) models perform best, but that the three-risk class
nodel outperforms any of the naive or DCF.models. The
ELL(R) model requires four risk classes to out-perform all
commcn models, The results indicate that the two classifi-
cation standards, EFF and BRRT, are roughly equivalent. The

hast seven models are identical.,

Table 23

summary of All Models - MLE

EFF ERRT

Model Percent Rank Number Rank
BRR 78.335 19 6 19
FCR 92,118 17 3 16
PBBT 94,507 15 2 13
PBAT 94,326 16 4 17
DCR 88.279 18 5 18
IRR 99,997 8 1 8
ELL 99,997 8 1 8
NPV(1) 99,893 11 2 13
NPV(2) 100.000 1 0 1
NPV(3) 100,000 1 0 1
NPV(4) 99,997 8 1 8
NPV(5) 100,000 1 0 1
NPV(6) 100.000 1 0 1
ELL(1) 94,681 14 2 13
ELL(2) 94,785 12 1 8
ELL(3) 94,785 12 1 8
ELL(4) 100.000 1 0 1
ELL(5) 100.000 1 0 1
ELL(6) 100.000 1 0 1

Source: Table 9 and Table 17
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The models that utilize more information tend to give
better results, as was generally expected. That the sim-
plistic models (non~DCF) all finished in last place for both
EFF and ERRT was interesting. Some combination of these
five models is used by almost all real estate decision mak-
ers in some form and, as a result, were expected to perform

reasonably well.
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Chapter VI

SUMMARY AND CONCLUSIONS

The original thrust of the study was to investigate the
"hbenefit" aspects of the cost-benefit approach to the prob-
lem of allocating investment funds in the coamercial real
estate market. Rather than use hypothetical, contrived data
structures that often point out possible inconsistencies in
model accept-reject performance, the study usad actual real

estate projects ranging in size from $90,000 to $100 mil-

lion.

Th2 study was undertaken because of the diversity of in-
terests in the results, Theorists would be interested in
the relative performance of the different levels of model
sophistication. Real estate investors could relate o dif-
ferent projects' risk and expected return. A most interest-
ing result would be the use of the relatively sophisticated
simulation model as applied to actual projects. The gather-
ing of actual, confidential data for real projects with the
inclusion of stochastic grobability distributions from non-
statistical real estate experts presents a genuine chal-

lenge.
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The main objectives of the study are listed below:

1. The first objective was to investigate the rela-
tive performance between simplistic, non-DCF valu-
ation models and the performance of more sophisti-
cated, commonly used models such as internal rate
of return and the Ellwood technigques. This Yconm~
mon model" category included DCF models and popu-
lar rule af thumb decision criteria that exclude
the time value of money concepts.

2. The second objective was to compare the perfor-
mance of the common models to a metric or bench
mark model which classifies projects into guanti-
fiable risk categories., Implicit to this objec-
tive is the specification of an acceptable metric
that can be applied to actual data.

3. The third major objsctive was to test the perfor-
mance of simplified sophisticated models (Risk
Class models) against the metric model.

A major problem in practical application of DCF asset
valuation models is the necessity of specifying a discount
rate for each asset, The correct, or even plausible speci-
fication of a discount rate for use in discounting project
cash flows is an absolute anecessity. How this is to he done
is largely ignored in the literature. This issue was a most

svasive problem that, of course, had to be addressed.

Assuming project risk is inversely related to project
worth created the need to iavestigate the implicit risk re-
solution properties of the models testéd in this study.
Therefore, the following ancillary objectives are given:

1. The specification of an ex ante risk proxy, stan-
dard deviation of expected return.
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2. The specification of a usable risk-return opportu-
nity cost schedule, the Market Price of Risk.

3. Investigation of the ability of the common models

to reflect project risk levels.

Representative real estate investment models were se-
lected from authoritative finance and real =2state literature
for investigation in the study. The "common model" category
included:! s+

1. BRR-Capitalization of the first yesar's before-tax

cash flow (Broker's Rate of Return)

2., FCR-Capitalization of the stabilized net operating
income (Free and Clear Return)

3. PBBT-Payback period before tax
4. PBAT-Payback period after tax

. DCR-First year's net operating income divided by
the debt service (Debt Coverage Ratio)

6. IRR-After tax cash flow IRR (Internal Rate of Re-
turn)

7. ELL-Stabilized before-tax cash flow internal rate
of return (Ellwocd)

Thz subclassification of the common models included the
first five *simplistic" models and the last two "“DCF" mo-

dels.

The model chosen as the bench mark, or metric, model, ¢to

which the other models are compared, is a risk-adjusted, net

1645ee chapter 2 for detailed descriptions of the models.
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present value model (RANPV). Each period's after-~tax caskh
flows are discounted at a rate concomitant with its axpected

risk level, *he standard deviation of expected returns.

The simplified versicns of the sophisticated KANPV metric
model are designated as "Risk Class" models. These models
essentially combine the projects into groups according to
risk {and "correct" discount rates). Presumably two irnflu-
ences are evident as the projects are classified into 2-,3-
or more-risk classes, First, the performance should improve
as the number of risk classes and the number of different
discount rates increase, Second, the cost of information
neaded to classify projects rises Wwith the number of divi-
sions., Therefore, model performance as the number of risk
classes increases is investigated. In addition to th2 RANPV
risk class model, NPV (R), a roughly equivalent risk class

model was developed for the popular Ellwood model, ELL(R).

Each project's unique risk-ad justed discount rate proved
to be not only important but difficult to resolve, Two ba-
gic steps were involved in determining the market-determined
price of risk. First, a Hertz-type simulation was used to
find each project's expected return and standard deviation
of expected return (SIRR). The E(r) and SiRR for all pro-
jects were considered when makiny the final determination(s)

for the "correct" MPR.
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The second step in MPR determination necessitated simply
making a schedule of reguired rates of return. Because a
single schedule of required returns might seem unnecessarily
arbitrary, several plausible lines with different weighting
schemes were investigated. The final decision was to use a
linear regression (MLE) between the expected returns and

standard deviation of those returns.

Two different comparison standards were used to compare
the results of various models to the metric. One comparisor
standard measures the relative total portfolio value in per-
cent efficience (EFF) of the model beingy investigated as

compared to the metric mcdel portfolio.

The major problem inherent in the EFF comparison is the
indivisibility of project'magnitude. In order to eliminate
this problem a second comparison standard was applied. Us-
'ing +he metric as a bench mark, the total error standard
(ERRT) counts each time a model misclassifies an accept-re-

ject decision.

Thirty~-four actual projects were chosen, primarily on the
basis of availability, for the study in the spring of 1977.
These income-producing properties were either recently ac-

cepted or were seriously beinyg considered. The cash flow
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data was provided by project experts who were either mort-
gage bankers, insurance company analysts or ejuity inve-

stors.

Cash flows, or elements needed to calculate cash flows,
were either deterministic or stochastic. Single point esti-
mates were used on all but six stochastic elements. The
stochastic elements included gross incone, vacancy rates,
expenses, reaversion values and growth rates for income and

expense items.

The format used to extract probability estimates from
non-statistical project experts was a five-point, equal
probability distribution, Essentially, the project expert
estimated a most likely, worst, and best case with two in-
termediate points. These five points define four ranges for
each stochastic input in which the actual value has a 25%

probability of occurring.

This section summarizes the major findings of the study:

1« The two DCF models, IRR and ELL are closely re-
lated under all conditions, The correlations bet-
ween these models and the non-DCF models are
lower, DCR and PCR were generally less related to
the DCP models than other common models,

2. The relative performance between the metric and
the common models indicates that the more sophist-
icated DCF techniygues perform better than the
non-DCF models, The two most popular rules of
thumb, BRR and DCR, consistently rank last. In
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general more usable information increases model
performance, as was expected.

3. Risk Class models, the simplified versions of NPV
and Ellwood, performed very well under all condi-
tions. The marginal improvement of increasing the
number of risk classes generally decreases as the
number of risk classes increases beyond three or
four, This finding is consistent with Sundem's
results16s

The ancillary objectives that were addressed in *the study

revealed the following:

1. The probability distributions required for the
risk-returr simulation were relatively easy to ob-
tain from project experts with only a minimum of
statistical expertise.

2., The Market Price of Risk (MPR) selection immensely
affected project value and hence model perfor-
mance, The maximum likelihood estimator for MPR
provided a plausible risk-return opportunity sche-
dule.

3. The three most popular common models (BRR, FCR and
DCR) appear not to discriminate for risk. Only

IRR, ELL and Payback regressions against risk were
in the theoretically expected direction.

While better and more sophisticated models will be wel-
comed and are indeed needed, this study points to several
other important iésues that warrant further study. The op-
timum resources to be expended on the various selection, an-

alysis and decision-making phases of the investment effort

deserves a most critical review, The "cost of capital" dis-

16ssundem, Accounting Revisw, p. 317,
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count rate specificaticn for each project, instead of baing
given in the problem, is an evasive, yet extremely critical

valuation issue that needs considerable study.

If the research could be replicated with different data
with an enlarged sample size, the consistency of results
could be studied. The data set from a large equity inve-
stor, or a major institutional lender, would be particularly
interesting, The problem of different fproject zxperts?' data
inconsistencies could be eliminated or reduced if one man-
ager or "function® provided the complete data structure for
an entire study. If post-audit data were available, 1in
order to cbmpare with the ex apnte nature of the CAPM theory,

the results would be even more interesting.

Market efficiency studies concerning issues such as inve-
stor sophistication, broker/non-broker transactions and per-
iods of high interest rates need to be dssigned and imple-
mented. This ex ante data, with adequate tollow-up, could be
a start to explaining the cyclical nature of successes and
bankruptcies in the real estate market.

\

The 1linkage, assumed to be complete in an efficient

sarket, between securities and real estate assets needs more

investigation within the total capital market framework.
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The implicit assumption of project indepeadence among
real estate assets should be subjected to the test of rigo-
rous research, Similiarly, the assumption of time-indepen-

dent annual cash flows needs further study.

That investors, both large and small, within both the
real estate and the corporate finance markets continue tc
us2 simplistic valuation mod2ls is fact. The success rates
of both market participants, while using so-called naive,
non-sophisticated valuatioa techniques, could be analyzed.
Even in an imperfect market, the reasons that firms using
inferior valuation technigues for capital allocation still

survive need further amplification.
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Appendix A

INPUT AND OUTPUT OF MNODIFIED OUPROB

This appendix includes the following:

1. Raw data input forms
a) Deterministic input form
b) Stochastic input form
c) Instructions for b above

2. A copy of a complete computer printout of the
ised OUPROB,
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23 Interest Rate on Mortgage (%) . + « « « « « « « »
24 Amortization Term of Mortgage (Years) . . . . . .
25 Call Term of Mortgage (Years) . . « « + ¢ ¢ o o

- Notes:

Property (New Res = 1.0, Old Res = 2.0, New Com = 3.0,
02 Investor Holding Period (Years) - « « « « .

03 Number of Units in Project. . « « . «
04 Average Size per Unit (SQFT). . . . . .

05 Average Monthly Rental per Unit ($) . . . .
06 Expected Occupancy (%). . + « ¢ ¢« « o » o« s
07 Annusl Growth of Rental Income (% or $AMT).
08 Total Cost (or appraisal) of land . . . . .
09 Cost of All Inprovements (Total or $ per SQFT).
10 Investor's Required Rate of Return or Equity (%).
11 Reinvestment Rate on Equity Cash Flow (%) . « . « o+ *v o .«
12 Operating Expenses (% of Gross Rental or $AMT First Year)
13 Annual Growth Rate of Operating Expenses (% or $AMI). . .
14 Depreciation Method (SL = 1.0, 126% = 1.25, 150% = 1.5, DD = 2.0,
15 Depreciable Life of Improvements (Years). « ¢« « ¢« ¢« o o » =«
16 Salvage Value of Depreciable Basis (if other than zero) . .
17 Ordinary Tucome Tax Rate (%). . « v « o v o ¢ 0 v 0 v 0 v e
18 Capital Gains Tax Rate (%). o o ¢ ¢ ¢ o o o v 0 0 o 0 o o @
19 Ending Value (Annuel % Growth Rate or Ending Selling Price)
19 ‘(a) -Gross Rent Multiplier @ End of Holding Period .
20 Sales Commission at End of Holding Period (%) . . .
21 Investor's Short-term Borrowing Rate (%). . . . . .
22 Amount of Mortgage ($AMT or % or Purchase Price). .

Page 1 of 2

INPUT DATA SHEET
Property Description® __ (see notes below)

Analyst - Phone #

Old Com = 4.0.
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.Plea.se indicate-whether new, used, cammercial, strip, ofﬂce, general location,
ete. Identification of property is not requested.

1f units are not homogeneous, for example a shopping center or an office ware-
house, list as one unit and use totals for entire prcject.

If you are not the equity investor, indicate what typical ihvestor would accept
as a minimm long-term, after-tax yleld on equity investment. .

What investor expects to yield on reinvested cash flows

If %, compounded annual rate over holding period

Tax rate of typical equity investor

Selling price determination at end of holding period )

If second mortgage exists, indicate details on bottom of sheet.



3'

5.

Monthly Rental Income (#Os)b

b

Expected Occupancy (#06)

Page 2 of 2

INPUT DATA SHEET®

Annual Growth of Rental h

Income (#07)

Operating Expenses (% of

Gross Rental or $AMT) (#12)

Annual Growth Rate of

Operating Expenses (% or

$AMT) (#13)

End of -Holding Period Value
(% Annual Growth Rate of
Ending Selling Price) (#19)

Gross Rent Multiplier at T

End of Holding Period (#19a)

Notes:

%wemhmd&ﬁmﬁmeu“m -

bPlease indicate five values and label 1 through 5
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ESTIMATING'PROCEDURE
For Page 2 of
Input Data Sheet
The objective is td assign 5 points for each input factor such that: the
four intervals between them have an equal chance of occurring.

The analyst should choose these 5 points in the following manner (the
example is a Dallas developer's estimates for an apartment's average

" monthly rent per unit):

Estimate Dec1516n Rule for Estimate Example

a. Point #3 Actual value has 50% chance $240
of being above and 50% chance
of being below point #3

b. Point #1 Actual value will fall between  $234
Point #5 #1 and #5 $262

c. Point #2 Actual value has equal $238
chance of falling within
intervals (#1 to #2) and
(#2 to #3)

d. Point #4 Actual value has equal $248
chance ' of falling within
intervals (#3 to #4) and
(#4 to #5)

The.estimated points and corresponding values should be presented on
the Input Data Sheet as follows (Dallas apartment example):

. @@ (1) (s}
Ave. Mo. Rent/Unit . | ‘ \ ;
;'" r:!o ! ! ;;-J 1;’: :n" .

For a final check, the analyst should "move the estimates around" until
satisfied that the actual value has an equal chance of falling into the
four intervals.

Interval Chance
#1 to #2 25%
#2 to #3 . 25%
#3 to #4 * 25%

#4 to #5 25%
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COMPLETE PRINTOUT FOR PROJECT #23

OUPROB OKLAHOMA UNIVERSITY REAL ESTATE INVESTMENT ANALYSIS PROGERAM
COPYRIGHT BY THE UNIVERSITY OF OKLAHOMA, 1976
THE UNIVERSITY OF OKLAHOMA, COLLEGE OF BUSINESS
REAL ESTATE PROGBAHS

#*sska%x  DATA BECAPITULATION #% ROUN NUNBER 1. **xkskas

%01 PROPERTY TYPE (NEWRES=1.,0LDRES=2,,NEWCOM=3.,0LlCCON=4,) 4,
*02 PROJECTED HOLDING FERIOD OF THE INVESTMENT IN YEARS 7.0
%03 NUMBER OF URITS IN THE PROJECT 6.0
*04 AVERAGE NUMBER OF SQUARE FEBET PER UNIT 6667.00
#05 AVERAGE MONTHLY RENTAL PER UNIT @ 1.00
NUMBER OF PROBABILITY POINTIS = 5
PBOBABILITY VALUE
0. 666.66992
25. 700.00000
50. 703.50000
75. 716.66992
100. 750.00000
*06 EXPECTED OCCUPANCY (%) @ 1.0000
NUMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE
0. 0.88000 )
25. 0.90000
50. 0.95000
75. 0.97000
100. * 0.99990
*07 ANNUAL GROWTH OF THE RENTAL INCOME (X OR $ANMT) @ 1.0000
ROMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0. 0.01000
25. 0.02500
50. - 0.03000
75. 0.03500
100. 0.05000
*08 TOTAL COST OF THE ILAND @ 100000.00
*09 COST OF ALL IMPROVEMENTIS (TOTAL OR PER SQFT) @ 301000,00
%70 INVESTORS REQUIRED RATE COP SETUBN UN EQUITY (%) 0.1100
*#11 REINVESTMENT RATE ON EQUITY CASH FLOW (R) @ 0.1000
*12 OPEBATING EXPENSES (% OF GR INC OR $AMT 1ST YEAR) @ 1.0000
NUMBER OF PROBABILITY POINTS = 5
FEOBABILITY VALUE
0. 9750.00000
25. 9900.00000
50. 10028,.00000
75. 10500.00000
100. 11500.00000
*13 ANNUAL GROWTH IN OPERATING EXPENSES (R OR $ARBT) & 1.0000
NUBBER OF PROBABILITY POINTS = 5
PEOBABILITY VALUE
0. 0.01000
25. 0.02500
50. - 0.03000
75. 0.04000
100. 0.05000

*14 DEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2,, SYD=3.) 1.00

%15 DEPRECIABLE LIFE OF THE IMPROVEMENIS
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16 SALVAGE VALUE OF THE DEPRECIABLE B2SIS (%) : 0.0

%17 OBRDINARY INCOME TAX RATE (%) @ 0.4000
©18 CAPITAL GAINS TAX RATE (%) @ 0.2500
419 BEVERSION AMOUNT (GROWTH % OR $SALES PRICE 0B GIM) 2 1.0000
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUB
0. 6.50000

25. 6.80000

50. 7.00000

5. 7.20000

100. 7.50000
#20 SALES COMMISSION AT END OP THE HOLDING PERIOD (X) @ 0.0600
#2171 INVESTORS SHORT TERM BORBOWING RATE (%) a 0.0800
%22 AMOUNT OF LOAN # ONE (SAMT OR X OF PURCHASE PRICE) 3 ° 0.7500
%23 INTEREST RATE ON LCAN # ONE (X) 4 0.0950
*24 ABORTIZATION TERM OF LOAN & ONE IN YEARS @ 25.0
25 INPUT 1.0 FOR LCAN OBTIONS, ELSE 0.0 0.

@ = VARIABLES AVAILABLE POR PROBABILISTIC INPUT
THE POLLOWING OUTPUT CONTAINS PROBABILISTIC DATA.

THOSE NUMBERS IMDICATED AS A MEAN, BUT POR WHICH THE HI, LO AND STANDARD
DEVIATION ARE MISSING, HAVE BEEN CALCULATED AS A SINGLE POINT BESULTANT.

*s%%% PROPERTY SUMMARY ##%&%x%

THIS PROJECT TO BE FORECAST EOR 7. YEARS

TOTAL SQUABE PEET OF INMFROVEMENTS 40002,
CGST OF IMPROVEMENTS PER SQUARE FOOT X 7.52
CCST OF IMPROVEMENTS (DEPRECIABLE BASIS)= 301000.

CCST OF LAND + 100000.
TOTAL COST OF PROPERTY = 401000.
DEBT BOBROWED TO FINANCE PUBCHASE ~ 300750.
INITIAL OWNER EQUITY INVESTHENT = 100250,

¢%s¢% DEPRECIATION SUMMARY *%##x%

BASIS LIPE _ METHOD SALVS PROP TYPE
301000, 25.0 1.00 0.0 % 4.
YEAR ANNUAL ADJUSTED TOTAL TOTAL EXCESS SUBJECT
DEPREC BASIS DEPREC TO BECAPTURE

1 12040, 288960. 12040. . 0.

2 12040. 276920. 24080, . 0.

3. 12040, 264880. 36120. : 0.

4 12040, 252840, 48160, : 0.

5 12040. 240800, 60200, 0.

6 12040. 228760. 72240. 0.

7 12040. 216720. 84280, 0.

| ksesx LOAN SUNMARY #x#ax
LOAN AMOUNT BATE TERM MORT CONST ST(YR)  CALL (¥R) PPAY/YR
' 1 300750.00 9.500%  25.0 0.10484 1. 25. 12.
YEAR ANNUAL _ INTEREST  ANORT. OF REMAINING EPFECTIVE
DEBT PAYNEHT EXPENSE PRINCIPAL PRINCIPAL MOETGAGE CONSTANT

1 31532. 28439, 3093. 297657 0.10593

2 31532, 28132, 3400. 294257, 0.10716

3 31532. 2779%. 3737. 290520, 0. 10854

4 31532. 27424, 4108, 286412, 0.11009

) 31532, 27016. 4516. 2081896 . 0.11186

® 31532. 26568, 4964. 276932, 0.11386

7 31532, 26075. 5457, 271475, 0.11615
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TEAR

HI
sD

i3 8
Lo
SP

BI
Lo
sDh

HI
Lo
SD

HI
10
Sb

HI
Lo
SD
H1

Lo
SD

YEAR

A1
LO

HI
LO
sb
HI

S0

= TAXABLE
INCOME

MEAN

-2786.
3282,
-8681.
2380.

-1347.
5388.
-7410.
2455.

160.
8074.
-6766.
2626.

«¢sx* CASH FLOW

- VAC & COLL
ALLOWANCE

MEAN

3109.
6336,
95.
1880.
3206.
6543,
98.
1940.
3305.
6864,
101.
2002.
3408.
7200.
104.
2067.
3515.
7553.
1017.
2135,
3625.
7923.
110.
2206.
3739,
8311,
113.
2281.

SUMMARY #es%«

= EPFECTIVE
GBOSS INCOME

MEAN

47927.
53681.
42525,

2287.

49382,
56034.
43812,

2363.

50886.
58490,
43940.

2531.
5244C.
61054.
44474,
2790.

54046.
63730.
45015,

3133,

55706.
66524.
45563,

3550.

57422.
69440.
46117,

4034,

BQUITY CASH FLOW - INCONE TAX

(BEFOEE TAXES)
HEAN

6161,
12229.
267.
2380.

7293.
14028.
1230.
2455,

8463.
161377,
1537.
2626.

LIAB(CREDIT)
NMEAN

-1115.
1313,
-3u72,
952,

-539.
2155,
-2964.
982.

64,
3230.
-2706.
1050.

OPERATING =
EXPENSES

NEAN

10235.
11496.
9755.
472,
10557.
11983,
9879.
503.
10891,
12571.
10003.
561,
11237,
13188,
10130.

12351,
15226.
10518,

992.

EQ CASH PLOW
(AFTER TAXES)

HEAN

© 7275,
10916.
3739.
1428.

7832.
11873.
4194.
1473.

‘8399.
13147,
4243,
1576.

NET OPERATING
INCONE

HEAN

37693.
43761.
31798,

2380.
3882S5.
45560.
32762.
245S.

39995.
47909.
33069.

2626.

41203,
50364.
3337¢0.

2892,

42451,
52931,
33665.

3245.

43740.
556 14,
33953,

3676.

45071,
s8u18.
34234,

4177.

PRESENT VALUE OF
ADJ EQ CASH FPLOW

MEAYN

6554,
98134,
3368.
1286.

6357.
9636.
3404,
1195.

6141,
9613.
3103.
1152.

INTEREST -
EXPENSE

MEAN

28439,
28439.
28439,

°‘

28132.
28132.
28132.

0.

27794.
27794.
27794,

- 0.

27424,
27424,
27424,

- 0.

27016.
27016.
27016.

0.

26568.
26568.
26568.

26075,
26075.
26075.

0.

CASH FLOW TO
TOTAL CAPITAL

BEAN

27432,

31072,
23895.
1428,
28111,
32152,
24473,
1473,
28813.
33561,
24657,
1576.

DEPRECIATION
EXPENSE

MEAN

12040.
12040.
12040.

0.

12040.
12040.
12040.

0.

12040.
12040.
12040.

0.

12040.
12040.
12040.

0.

12040,
12040,
12040,

. 0.

12040.
12040.
12040.

- 0.

12040.
12040.
12040.

0.

PROJECTED
VALUE (END

MEAN

357718.
398471.
316941.

16897.
3€€587.
417273,
327026.
17653.

379820.
436962.
333988,

19099.

PROPERTY
OF YEAR)



§ 1739. 9671,
BI 10901. 18832.
Lo -6094. 1838.
sb 2892, 2892.

5 3395. 10819.
RX 13875. 21399.
Lo -5391. 2133,
)] 3245. 3245.

6 5132. 12208.
HI 17006. 24082,
Lo -4654, 2421,
Sp 3676. 3676,

7 6956. 13539,
HI 20303, 26886.
Lo -3881. 2703.
sD 4177, 4177,

**4%% ASALYSIS

SALES PRICE(END OF HOLDING PERIOD)
SALES COMMISION EXPENSE
REMAINING DEBT PRINCIPAL

MET PROCEEDS PBON SALE (BEF TAX)

TAX ON SALE AT END OF PERICD

MET PROCEEDS (APTER TAX)

*¢x&x PRESENT VALUE &

PRESENT VALUE OP EQ CASH FLOWS (AT)

PRESENT VALUE OF NET SALE PROCEEDS{AT) ¢+
OBRIGINAL MORTGAGE BALANCE .+
TOTAL PROJECT VALUB =

INTERNAL RATE OF RETURN ON TOTAL CAPITAL
IRR (OWNER EQ) REINVESTED AT THE IRR
IER (OWNER EQ) REINVESTED AT 10.000%

THE PROBABILITY OF THIS PROJECT ACHIEVING THE REQUIRED 11.0% RATE OF RETURN IS 29.6%

MEAN™

423645,
25719,
271475,
131451,
21552,
109900.

MEAN

41249,
52934,
300750.
394934,

6.743%
9.563%
9.632%

8975,
1872,
4276.
1735,
9561,
15849,
4290.
1947,
10155,
17279,
4283.
2206.
10757,
18765.
© 4255,
2506.

OF PROCEEDS FRCM SALE (END OF

199

525456.
31527,

222453,
44302.
178151,

INTERNAL RATE OF RETURN

HX

66058.
85808. .

449092,
9.728%

19.208%
17.189%

5912.
9533,
2816,
1143,

5674.
9406.
2546,
1155,

5429.
9238.
2290.
1179.

S181.
9038.
2049,
1207.

7 YEARS) #%ssx

io
349640,
20%78.

57186.
2985,
54201,

ANALYSIS ##ess

LC

19929,
26107,

3s5193a.
4. 181%

0.0 %
0.659%

SD

30863,
1852,

29012.

7253.
21759.

SD .

7914,
10480.

15700.
0.918%

3.271%
2.657%

75 +=
) 4 =
R =
E =
Q 50 =
U =
4 =
» =
C = B B
I 25 = I oI
= ‘BRI R R
= oo0TxI I0I1I0
= I 00 01z
=10 oro00O BROIO ¢
0 am=R
+ + + + + + + L 4 + + + +
0.0 % 3.20% 6.40% 9.60% 12.81% 16.01% 19.21%

1 IB BNER B E EST
* RELIRRURENTORARETY) IS IR AT, TR
R = IBR {CUNER EQ) REINVESTED AT X
0 = COINCIDENT POINTS (I & R) ON THE GRAPH
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= 69t -

HI
L0
SD

BI
LO
SD

HI
Lo
SD

HI
LO
sD

HI
Lo
SD

HI
Lo
Sb

HI
Lo
SD

NOI TO
TOTAL
PROP COST

HEAN

0.094
0. 109
0.079
0.006

0.097
0.114
0.082
0.006

0.100
0.119
0.082
0.007

0.103
0.126
0.083
0.007

0.106
0. 132
0.084
0.008

0.109
0.139
0.085
0.009

0.112
0. 146
0,085
0.010

NOI TO

PROP
VALUE

NEAN

0.106
0.124
0.089
0.007

0.105
0.124
0.089
0.007

0.105
0.124
0.089
0.007

0.105
0.123
0.(89
0.007

0.105
0. 123
0.089
0.Q07

0.105
0.123
0.088
0.007

0.105
0.122
0.087
0.008

MEAN

0.061
0.122
0.003
0.024

0.073
0. 140
0.012
0.024

0.084
0.163
0.015
0.026

0.096
0.188
0.018
0.029

0.109
0.213
0.021%
0.032

0.122
0.280
0.024
0.037

0.135
0.268
0.027
0.042

*s+es INVESTHENT RATIO ANALYSIS #%ses

EQUITY CASH FLOW
TO INIT EQ INVEST
BEF TAX ** AFT TAZ

MEAN

0.073
0.109
0.037
0.014

0.078
0.118
0.042
0.015

0.084
0.131
0.042
0.016

0.090
0.144
0.043
0.017

0.095
0.158
0.043
0.019

0.101
0.172
0.043
0.022

0.107
0.187
0.042
0.025

GR YIELD
ON IMIT.

"BQUITY

KEAN

0.103
0. 140
0.068
0.014

0.11%12
.0.152
0.076
0.015

0.121
0.168
0.080
0.016

0.131
0.185
0.084
0.017

0.140
0.203
0.088
0.019

0.151
0.222
0.092
0.022

0.162
0.242
0.097
0.025

DEBT
COVER
RATIO

BEAN

1.195
1.388
1.008
0.075

1.231
T.445
1.039
0.078

1.268
1.519
1.043
0.083

1.307
1.597
1.058
0.092

1.346
1.679
1.068
0.103

1.387
1.764
1.077
0.117

1.429
1.853
1.086
0.132

LOAN TO
VALVE
RATIO

HEAN

0.834
0.939
0.747
0.039

0.800
0.900
0.705
0.038

0.767
0.870
0.665
0.038

0.734
0.845
0.626
0.040

- 0701

0.823
0.588
0.0u1

0.669
0.800
0.552
0.044

0.637
0. 776
0.517
0.046

BREAKEVEN
OCCUPANCY
BATE

NEAN

0.819
0.887
0.768
0.025

0.801
0.863
0.741
0.026

0.784
0.857
0.714
0.029

0.767
0.852
0.687
0.033

0.751
0.847
0.662
0.038

0.735
0.842
0.635
0.043

0.720
0.841
0.610
0.048

GROSS
INCOME
NULTIPLIER

- MEAN

7.009
7.488
6.501
0.274

7.009
7.488
6.501
0.278

7.009
7.u488
6.501
0.274

7.009
7.488
6.501
0.278

7.009
7.488
6.501
0.274

7.009
7.488
6.501
0.274

7.009
7.488
6.501
0.2748

OPER EXPENSE TC

GROSS
INCOME

MEAR

0.201
0.234
0.182
0.011

0.201
0.236
0.178
0.012

0.201
0.242
0.174
0.013

0.202
0.249
0.169
0.014

0.202
0.257
0.165
0.016

0.202
0.265
0.161
0.019

0.203
0.274
0.157
0.021

GP EPF
INCCME

BEAN

0.214
C.261
0.184
0.015

0.214
0. 267
0. 186
0.C15

0.215
C.272
0. 181
0.016

0.215
0.279
0.175
g.C17

0.215
€.285
0.169
0.019

0.216
0.291
0. 164
C. 021

0.216
C.298
C.159
.023



Appendix B

REVENUE ACT OF 1978, RELEVANT PROVISIONS FOR INDIVIDUALS

Capital Gains and Minimum Taxes

1« The 1long-term capital gains deduction was in-
creased from 50% to 60%. Sec 402/IRC Sec 1202.

2. The alternative tax on long-ters capital gains was
repealed. Sec 401/IRC Sec 1201,

3. The long-term capital gains deduction is no longer
included in tax preferences. Sec 421({6) (2)/IRC Sec
57.

4. A new alternative minimum tax, with graduated am-
ounts of 10% to 25% above $20,000, is applied to
taxable income plus a) lonyg-term capital ygains de-
duction and b) itemized deduction preferences
(wvhich now excludes a and b above). Sec 421 (a)/IRC
sec 55 (added).

Iax Shelter

1. The "at risk" loss rules extended, by a “catch
all" clause, all activities except real estate and
some leasing operations. Sec 201(a) (3) /IRC Sec
465(c) (3) «

2. The five-year amortization for low-income hcusing
rekabilitation costs extended through 1981. Sec
367/IRC Sec 167 (k)
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Appendix C

INPUT DATA FOR 34 PROJECTS

This appendix provides both the deterministic and sto-

chastic data inputs for all thirty-four projects.
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OUPROB OKLAHOMA UNIVERSITY REAL ESTATE INVESTHMENT ANALYSIS PROGRAM

COPYRIGHT BY THE UNIVERSITY OP OKLAHOMA, 1976
THE UNIVERSITY OF OKLAHOMA, COLLEGE OF BUSINESS
REAL ESTATE PRBOGRAMS

Project #1°

ssssssss  DATA RECAPITULATICN #** RUN NUMBER 1. #sessnss

%01 PROPERTY TYPE (NEWBES=1.,0LDRES=2.,NEWCOM=3.,0LCCOM=4,) 1.
*C2 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 7.0
#03 NUMBEB OF UNITS IN THE PROJECT 330.0
*04 AVERAGE NUMBER OP SQUARE PEET PER ONIT ' 709.00
*05 AVERAGE MONTHLY RENTAL PER UNIT @ . 1.00
NUMBER QGF PROBABILITY PCINTS = 5 N
"PROBABILITY VALUE
0. 234.00000
25. 238.00000
50. 240.00000
75. 248.00000
100. 262.00000
*06 EXPECTED OCCUPANCY (X) 3 1.0000
NUMBER CF PROBABILITY PCINTS = )
PEOBABILITY VALUE
0. 0.92000
25. 0.94000
50. 0.95000
75. 0.97500
100, 0.98000
#07 ANNUAL GROWTH OP THE RENTAL INCOME (% OR $ANT) & 1.0000
NUNBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0. 0.02000
25. 0.05000
50. 0.06000 -
75. 0.€8503C
100. 0.09000
%08 TOTAL COST OF THE LAND 2 1431925.00
%09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 3 15.89
*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (R) ) 0.1200
*11 REINVESTMENT RATE CON EQUITY CASH FLOR (%) @ 0.0600
*12 OPERATING EXPENSES (% OF GB INC OR $AMT 1ST YEAR) @ 1.0000
NUMBER OP PROBABILITY POINTS = 5
PBOBABILITY VALUE
0. 0.34500
25. 0.35000
50. 0.35800
75. 0.37000
100. 0.37500
*13 ANNUAL GKOWTH IN OFERATING EXPENSES (% OR 3AMT) a 1.0000
NUBBER OF PROBABILITY POINTS = 5

PROBABILITY VALUE

0. 0.07€00 : .
25. 0.07250
50. 0.07500
75. , 0.09000
100. 0.10000
*14 DEPREC METHOD (S5L=1., 125%=1.25, 150%=1.5, DD=Z., S¥D=3.)  2.00
%15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 40.0
16 SALVAGE VALUE OF THE DEPBECIABLE BASIS (%) = .- 0.0 -
%17 ORDINARY INCOME TAX RATE (%) @ 0.“000
*18 CAPITAL GAINS TAX BATE (%) @ - 0.2500
#19 REVERSION AMOUNT (GRCNTH % OR $SALES PRICE OR GIN) 3 1.0000
NOBBER OF PROBABILITY POINTS = 5
PROBABILITY VALUB
0. 3.50000
25. 4.50000
50. 5.00000
75. 5.50000
100. 6.50000
%20 SALES CONMISSION AT END OF THE HOLDING PERIOD (%) 3 0.1000
%21 INVESTORS SHORT TERM BOBROWING RATE (%) a 0.0800
%22 AMOUNT OF LOAN & ORE (SAMT OR % OF PURCHASE PRICE) ¥ 4350000.0000
#23 INTEREST BATE ON LCAN 9 ONE (%) & 0.0975
¢24 ABOBTIZATION TERM OF LOAN & ONE IN YEARS 3 30.0
25 1INPUT 1.0 FOR LOAN OPTIONS, ELSE 0.0 0.
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$#ss&ess DATA RECAPITULATION #* ROUN NUMBER 1, Ssssssax

*01 PROPEBTY TYPE (NEWRES=1.,0LDRES=2.,NERCON=3.,0LDCON=4,
#(2 PBOJECTED HOLDING FERICD OF THE INVESTMENT IN YEARS
403 NUMBER OF UNITS IN THE PROJECT

*04 AVERAGE NUMBER OF SQUARE PEET PER UNIT

#05 AVEBAGE MONTHLY RENTAL PER UNIT 3

NOUMBER GF PROBABILITY POINTS = S
PEOBASBILITY VALUE
0. 123600.00000
25. 127100.00000
50. 134200.00000
75. 141200.00000
100, 148300.00000
#06 BXPECTED OCCOPANCY (%) 2
NUMBER OF PROBABILITY POINTS = 5
EEOBABILITY VALOE
0. * . 0.80000
2s. 0.90000
50. 0.95000
7s. 0.98000
100, 0.99000

*07 ANNUAL GROWTH OF THE RENTAL IKCOME (X OR SANT) a
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALOE

0. 0.04000
25. 0.05000
50. 0.08000
5. 0.09000
100. 0411000

#08 TOTAL COST OF THE LAND @

#09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQPT) 2

*10 INVESTORS REQUIRED RATE OF EETUSN ON EQUITY (R)

*11 REINVESTMENT RATE ON EQUITY CASH PLOW (%) a

¢12 OPERATING EXPENSES (X CF GB IRC OR $AMT 1ST YBAK) @

HUMBER OF PROBABILITY PCINTS = 5
FEOBABILITY VALUE
0. 0.32500
25. 0.33000
50. 0.33400
75. 0.34000
100, 0.38500

*13 ANNUAL GROWTH IN OPEBATING EXPENSES (X OB SANMT) 3
NUMBER OF PROBABILITY POINTS = 5
EBOBABILITY VALUE

0. 0.01500
25, 0.02000
50. 0.03000
75. 0.06000

100. 0.08000

*14 DEPREC METHOD (SL=1., 125%=1.,25, 150%=1.5, DD=2., SYD=
*15 DEPRECIABLE LIFE OF THE INPROQVEAENTS
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%)
*17 ORDINARY INCCME TAX RATE (X) @
*18 CAPITAL GAINS TAX RATE (X) 3
*19 REVERSION AMOUNT (GROWTH X OR SSALES PRICE OR GIN) @

NUMBER OF PROBABILITY PCINIS = 5
FROBABILITY VALUE
0. 3.00000
25, 4.00000
50. 5.00000
75. 5.50000
100. 6.50000

%20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) &
®21 INVESTORS SHCRT TEEM BOEROWING RATE (%) @

$22 ANOUNT OF LOAN # ONE (3AMT OR % OF PURCHASE PBICE) ?
%23 INTEREST RATE ON LOAN # ONE (%) @

*24 ANORTIZATION TERM CP LCAN ¢ ONE IN YEARS 3

25 INPUT 1.0 POR LOAN OPTIONS, ELSE 0.0
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) 3.
20.0
1.0
250944.00
1.00

1.0000

1.0000

2300000.00

8410000.00
0.1200
0.0600
1.0000

1.0000

3.)

0.1000
0.0850
8000000.0000
0.0900
32.0
o.
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COPYRIGHT BY THE UNIVERSITY OPF OKLAHOMNMA, 1976
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Project #3°
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%01 PROPERTY TYPE (NEWBRBS=1.,0LDRES=2.,NEWCON8=3,,0LLCON=4,) 4.
#02 PROJECTED HOLDING PERIOD OFP THE INVESTMZNT IN YEARS 10.0
*03 NUMBER OF UNITS IN THE PROJECT 1.0
304 AVERAGE NOUMBER OF SQUARE PEET PER UNIT 18980.00
*05 AVERAGE MONTHLY RENTAL PEBR UNIT @ 1.00
SUMBER OPF PROBABILITY PCINTS = 5
‘PROBAEBILITY VALUE
0. 4162.00000
25. 4333.00000
50. 4375.00000
5. 4417.00000
100. 4750.00000
*06 EXPECTED OCCUPANCY (X) 3 1.0000
NUMBER OF PROBABILITY PCINTS = 5 -
PROBABILITY VALUE
0. 0.90000
25. 0.94000
50. 0.95000
75. 0.98000
100. 1.00000
#07 ANNUAL GROWTH OF THE RENTAL INCOME (X% OR $AMT) & 1.0000
NUMBER OF PROBABILITY POINTS = 5
FROBABILITY VALUE
0. 0.0
25, 0.07500
50, 0.10000
75. 0.12000
100, 0.15000
#08 TOTAL COST OF THE LAND a 196203.00
*(09 COST OF ALL INPROVEMENTS (TOTAL OR PER SQFT) @ .
*10 INVESTORS REQUIRED RATE OF RETURN OR BQUITY (%) 0.1000
*11 REINVESTMENT RATE ON EQUITY CASH PLOW (%) @ 0.0600
%12 OPERATING EXPENSES (% OF GR INC OR $ANT 1ST YEAR) 3 1.0000
NUMBER OF PROBABILITY POINTS = S
PEOBABILITY VALUE
0. 0.23800
25, 0.267€C0
50, 0,29500
. 15. 0.31400
100. 0.37100.
*13 ANNUAL GROWTH IN OPERATING EXPENSES (% OR $SANT) @ 1.0000
NUMBER OF PROBABILITY PCINTS = S
EROBABILITY VALUE
0. 0.0 :
25. 0.04500
50. 0.05000
75. 0.07500
100. 0.10000
*14 DEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2,, S¥D=3.) 1.00
*15 DEPRECIABLE LIFE GF THE INPROVEHNENTS 28.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
*17 ORDINARY INCGQME TAZX RATE (%) @ 0.4000
#18 CAPITAL GAINS TAX RATE (%) a - 0.2500
*19 REYERSION ANOUNT (GRONTH %X OR SSALES PRICE OR GIM) 2 1.0000
NUMBER OF PROBABILITY PCINTS = S
PFOBABILITY VALUE
0. 5.00000
25. 6.50000
S0. 7.00000
75. 8.50000
100. 10.00000
%20 SALES COMMISSION AT END OF THE HOLDING PBBIOD (%) 3 0.0800
%21 INVESTORS SHORT TEEM BOBROWING BATE (%) 3 0.0800
%22 AMOUKT OF LOAN & ONE (SAMT OB % OF PURCHASE PRICE) 2 260000.0000
*23 INTEBEST RATE ON LOAN # ONE (X) 3@ 0.0975
%24 AMORTIZATION TERM CF LOAN # ONE IN YEARS @ 25.0
25 INPUT 1.0 FOR LOAN OPTIONMS, BLSE 0.0 0.
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Project #4

s¥ss8ees  DATA RECAPITULATION ## RUN RUMBER 1., #3%¢ssss

*01 PROPERTY TYPE (NEWRES=1.,0LDRES=2,,NENCON=3,,0LCCON=4.) 4,

*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 12.0
*03 NUSBER OF UNITS IN THE PROJECT 1.

#04 AVERAGE NUMBER OF SQUARE FEET PER UNIT 224000,00

#05 AVERAGE MONTHLY RENTAL PER UNIT 32083.00
*06 EXPECTED OCCUPANCY (%) 2 0.,9999
07 ANNUAL GROWTH OP THE RENTAL INCOME (X OR $ANT) & 0.0
%08 TOTAL COST OF THE LAKD @ 640000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) a 15,00
#10 INVESTORS REQUIRED RATE OF RETUBN ON EQUITY (X) 0.

#11 REINVESTMENT RATE ON EQUITY CASH FLOR (X) a 0.0600

12 OPERATING RXPENSES (X% CF GR INC OR 3AMT 1ST YEAR) 3

0
13 ANNUAL GROWTH IN OPERATING EXPENSES (% OR $AAT) @ 0.0
*14 DEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=3.) 1.0
#15 DEPRECIABLE LIFE OF THE INPROVEMENTS 60.0
16 SALVAGE VALUE-OP THE DEPRECIABLE BASIS (X) 0.0
*17 ORDINARY INCOME 'TAX RATE (%) 3 0.4
*#18 CAPITAL GAINS TAX BATE (%) a 0.2
#19 REVERSION ANOUNT (GROWTH % OR $SALES PRICE OR GIF) @ 1.0
NUNBER OF PROBABILITY PCINTS = S
EBOBABILITY VALUE S
0. 0.05000
25. 0.08000
50, 0.10000
75. 0.10500
100. 0.12000
%20 SALES CONMISSION AT END OF THE HOLDING PERIOD (X) @ 0.0500
€21 INVESTORS SHOBRT TERM BORROWING BRATE (R) 3 0.0800
#22 AMOUNT OP LOAN & ONE (SANT OR % OF PURCHASE PRICE) @ 3000000,.0000
€23 INTEBREST BATE ON LOAN # ONE (%) 2 0.0900
#24 ANORTIZATION TERM OF LOAN # ONE IN YEARS 3 25.0
25 [INMPUT 1.0 POBR LOAN OPTIONS, ELSE 0.0 0.
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ssssssws DATA RECAPITULATION ** RUN NUMBER 1. #esessse

- 172 -

#01 PROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEWCON=3,,CLLCON=4.) 3.
*02 PROJECTED HOLDING FERICD OP THE INVESTMENT IN YEARS 12.¢
*03 NUMBER OF UNITS IN THE PBOJECT 1.0
*04 AVERAGE NUMBER OF SQUARE PEET PEB UNIT ) 961790.00
#05 AVERAGE NONTHLY RENTAL PER UNIT o 1.00
NUMBER OF PROBABILITY POINTIS = 5
*PROBABILITY VALUE
0. 222085.00000
25. 233187.00000
50. 244292,00000
75. 24650800000
100. 255396.00000
*06 EXPECTED OCCUPANCY (X) @ 1.0000
NUMBER OF PROBARILITY POINTS = 5 -
PBOBABILITY VALUE
0. 0.92000
25. 0.95000
50. 0.96000
75. 0.99000
100. 1.00000
*07 ANNUAL GROWTH OP THE RENTAL INCOME (% OB $AMT) & 1.0000
NUMBER OF PROBABILITY POINTS = 5
PEOBABILITY VALUE
0. 0.03000
25. 0.04000
50. 0.05000 -
75. 0.07500
100. 0.16000
*08 TOTAL COST OF THE LAND 3 2000000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQPT) @ 15.70
*]0 INVESTORS RECUIRED RATE OF FETURN ON EBQUITY (X) 0.1500
*11 RBINVESTMENT RATE ON EQUITY CASH PLOW (%) o 0.0850
*12 OPERATING EXPENSES (% OF GR INC OR $ANT 1ST YEAE) @ 0.0200
13 ANNUAL GROWTH IN CPERATING EXPENSES (% OR $SAMT) 3 0.0
#14 CEPREC METROL "(SL=1., 125%=1.25, 150%=1.5, DD=2., S1D=3,) 1.50
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 50.0
16 SALVAGE VALUE OF THE CEPRECIABLE BASIS (%) 0.0
*17 ORDINARY INCOME TAX RATE (%) @ 0.4000
*18 CAPITAL GAINS TAX RATE (%) @ 0.2500
*19 REVERSION AMCUNT (GROWTH % OB $SALES PRICE OR GIN) 3 1.0000
NUMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE
0. 6.00000
2s. 7.50000 : .
50. 7.75000
75. 8.00000
100, 10.00000 ,
*20 SALES COMMISSION AT ERD OP THE HOLDING PBRIOD (%) 2 0.0500
%271 INVESTORS SHORT TERM BORROWING RATE (%) a 0.0800
*22 ANOUNT OFP LOAN # GNE (SANT OR X OF PDBCHASZ PRICE) @ 0.7500
%23 INTEREST RATE ON LCAN & ONE (X) a3~ 0.0900
*24 ABORTIZATION TERM OF LOAN & ONE IN !BARS a3 35.0
25 ZINPUT 1.0 FOR LOAN OPTIONS, ELSE 0.0 - 0.



CUPROB OKLAHOMA UNIVERSITY REAL ESTATE INVESTMENT ANALYSIS PROGBAM
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Project #6

#3s4sssx  DATA RECAPITULATION ¢* RUN NUMBER 1. #oénssnes

*01 PROPERTY TYPE (NEWEES=1.,0LDRES=2.,NEWCON=3.,0LLCON=4.) 3.
02 PROJECTED HOLDING PERIOD OP THE INVESTMENT IN YEARS 15.0
%03 NOMBER OPF UNITS IN THE PROJECT 1.0
#04 AVERAGE NUMBER OF SQUARE FEET PER UNIT 102000.00
*#05 AVERAGE MONTHLY RENTAL PER UNIT @ 1.00
NUMBER OF PROBABILITY PCGINTS = §
FEOBABILITY  VALUE
0. . 7067.00000
25, 8392,00000
50. 8833.00000
7S. 9054.00000
100. 9275.00000
#06 EXPECTED OCCUPANCY (%) 3 1.0000
MUMBER OF PROBABILITY PCINTS = 5
PROBABILITY  VALUE
0. © ' . 0.90000
25. 0.92000
50. 0.95000
5. 0.97500
* 100, 1.00000
%07 ANNUAL GROWTH OP THE RENTAL INCOME (% OR $AMT) & 1.0000
NUMBER OF PROBABILITY PCINTS = 5
PROBABILITY  VALUE
0. 0.0
25, 0.01000
50. 0.03000
75. 0.05000
100, 0.06000
08 TOTAL COST OF THE LAND 2 162000.00
#09 COST OF ALL INPROVEMENTS (TOTAL OR PER bQET) 2 9,36
%10 INVESTORS REQUXRED RATE OF RETUBN ON EQUITY (%) 0.1050
#11 REINVESTMENT RATE CN EQUITY CASH FLOW (%) @ 0.0600
#12 OPEBATING EXPENSES (% OF GR INC QR $AMT 1ST YEBAR) 4 1.0000
NOMBER OF PROBABILITY POINTS = 5
EROBABILITY  VALUE
. 0.01600
25. 0.01760
50. 0.01800
75. _ 0.018480
100, 0.02000
13  ANNUAL GROWTH IN OPERATING EXPENSES (% OB $ANT) @ 1.0000
NUMBER OF PROBABILITY POINTS = §
PROBABILITY VALUE
0. 0.02000
25. 0.02750
50. 0.03000
75. 0.05000
100. 0.06000
*14 DEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=3.) 1.50
*15 DEPRECIABLE LIPE OF THE IMPROVEMENTS 60.0
16 SALVAGE VALUE OF THE DEPRECIAELE BASIS (%) 0.0
*17 ORDINARY INCOME TAX RATE (%) @ 0.4000
*#18 CAPITAL GAINS TAX BATE (%) @ 0.2500
+#19 REVERSION AMOUNT (GRCWTH % OR SSALES PRICE OR GIn) 2 1.0000
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY  VALUE
0. 7.50000
25.° 7.85000
S0, 8.20000
75. 9.50000
100. 11.00000
#20 SALES CONNISSION AT END OP THE HOLDING PERIOD (%) @ 0.0600
#21 INVESTORS SHORT TERM BOBROWING BATE (%) 3 0.0900
22 AMOUNT OF LOAN & ONE (SAST OF % OF PURCHASE PRICE) @ 0.0
23 INTEREST RATE ON LCAN # ONE (%) & 0.0
24 AMOBRTIZATION TERS OF LOAN # ONE IN YEARS 3 0.0
25 INPUT 1.0 FOBR LCAN OPTIONS, ELSE 0.0 0.
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$#s¢ssss  DATA BECAPITULATION o* RUN NUMBER 1.; Laaddd Ll

«01 PROPERTY TYPE (NEWRES=1.,0LDRES=2,,NENCON=3.,CILCON=4.) 4.
*02 PROJECTED HOLDING PERICD OF THE INVESTMENT IN YEARS 15.0
*03 NUMBEB OF UNITS IN THE PROJECT i 1.0
*04 AVERAGE NUMBER OF SQUAREZ FPEET PER UNIT 178000.00
*05 AVEBAGE MONTHLY BENTAL PER ONIT 3 1.00
.NUNBER OF PROBABILITY POINTS = S
PEOBABXILITY VALUE
0. 43750.00000

25. 45000.00000

50. 46083.00000

5. 47920.00000

100. 50000.00000
*06 EXPECTED OCCUPANCY (%) @ . 1.0000
KUMBER OF PROBABILITY POINTIS = S
EROBABILITY VALUE

0. 0.91000

25. 0.93000

50. 0.96000

75. 0.96500

100. 0.98000
07 ANNUAL GROWNTH OF THE RENTAL INCGMEZ (% OR 3AMT) 3 1.0000

SOMBER OF PROBABILITY POINTS = S
FROBABILITY VALUE

*(08

*09
*10
11
12

0. 0.0

25. 0.01500

50. 0.03000

75. 0.04000
100. 0.06040
TOTAL COST OF THE LAND @ 1100000.00
COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) 4 15. 40
INVESTORS REQUIRED BATE OF GETUBN ON BQUITY (%) ’ 0.1250
BEINVESTHMENT RATE ON EQUITY CASH FLOW (%) @ £.0600
OPEBATING BXPENSES (% OP GR INC OR SAMT 1ST YEAR) a 1.0000

NUMBER OF PROBABILITY PGINTS = 5
PEOBABILITY VALUE

0. 0.24900
25. 0.26700
50. 0.28300
- 75. 0.32000
100. 0.37500
#13 ANNUAL GROWTH IN OPERATING EXPENSES (X OR $AMT) 9 1.0000
NUMBER OF PROBABILITY POINTS = S
EEOBABILITY VALOR . s
0. 0.0 : :
25. 0.01500
50. 0.03000
75. 0.04000
100. _ 0.06000
*14 DEPREC BETHOL (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=3.) 1.00
%15 DEPRECIABLE LIFE OF THE IMNPROVEMENTS 25.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X) 0.0
#17 ORDINARY INCOME TAX RATE (X} 3 0.4000
*18 CAPITAL GAINS TAX RATE (X) 3 0.2500
#19 BEVERSION ANOUNT (GROWTH % OR $SALES PRICE OR GIN) a. 1.0000
NUMBER OF PROBABILITY FOINIS = 5
PROBABILITY VALUE
0. 4.50000 .
25. 5.50000
50. - 5.70000
75. 6.00000
100. 6.50000
#20 SALES COMMISSION AT EMD OF ‘THE HOLDING PERIOD (%) a@ 0.0400
#21 INVESTORS SHORT TERM BORROWING BATE (%) a 0.0900
#22 AMOUNT OF LOAN & ONE (SANT OR % OF PURCHASE PRICE) & 2310000.0000
%23 INTEREST RATE ON LOAN # ONE (%) a 0.0940
*24 AMOBTIZATIOR TERM CF LCAN # ONE IN YEARS 3@ 18.0
25 INPUT 1.0 POR LOAN OPTIOMS, RELSE 0.0 : 0.
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*#%sxxkx  DATA RECAPITULATION ** RUN NUMBER 1. ##%ssses

*07 PROPERTY TYPE (NEWRES=1.,0LDRES=2,,NEWCOM=3,,0LCLCON=4.) 3.
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IK YEARS 15.0
*03 NONBER OF ONITS IN THE PROJECT 1.0
%04 AVERAGE NUMBER OF SQUARE FEET PER UNIT 81000.00
#05 AVERAGE MONTHLY RENTAL PER UNIT a3 1.00
RUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0. 56250.00000
25, 57083.00000
50. 57417.00000
75. 58750.00000
100, 59167.00000
%06 BXPECTED OCCUPANCY (%) @ 1.0000
NUMBER OP PROBABILITY POINTS = 5
PROBABILITY VALUE
0. . 0.90000
25. 0.92000
50. 0.95000
75. 0.97€00
100, 0.98000
#07 AMNNUAL GROWTH OF THE RENTAL INCOME (% OR $ANT) d 1.0000
NUMBER OF PROBABILITY PCINTS = S
PROBABILITY VALOE
0. 0.0
25. 0.02000
50. 0.03000
75. 0.04000
100. 0.06000
#08 TOTAL COST OP THE LAND @ 500000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) @ 3770000.00
#10 INVESTORS REQUIRED RATZ OF RETURN ON BQUITY (%) 0.1050
%11 REINVESTMENT RATE ON BEQUITY CASH PLOW (%) @ 0.0600
. #12 OPBRATING BXPENSES (% OF GR INC OR SAMT 1ST YEAR) 2 1.0000

BUMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE

0. 0.35000
25. 0.40000
50. 0.40600
75. 0.45000
100. 0.50000
#13 ANNUAL GRONTH IN OPERATING EXPENSES (X OR $AMT) 3 . 1.0000
NUMBER OF PROBABILITY PCINTS = 5 ’
EROBABILITY VALUE
0. 0.0
25, 0.02000
50. 0.03000
75. 0.04000
100. 0.06000
*14 DEPREC METHOD (SL=1., 125%=1,25, 150%=1.5, DD=2., S¥D=3.) -1.50
*15 DEPRECIABLE LIFE OF THE IMPROVENENTS 45.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X) 0.0
*17 ORDINARY INCOME TAX RATE (%) @ . 0.8000
#18 CAPITAL GAINS TAX RATE (S) 2 0.2500
*19 REVERSION AMOUNT (GROWTH % OR J$SALES PRICE OR GIN) o 1.0000
NUMBER OF PROBABILITY PCINTS = S ’
PROBABILITY VALUE
0. 5.50000
25, 6.00000
50. 6.30000
5. 6.40000
100. 6.50000
*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) d 0.0400
#21 INVESTORS SHORT TERM BORROWING RATE (X) @& 0.0900
#22 ANOUNT OF LOAN & ONB (SANT OB % OF PURCHASE PRICE) @ 3200000.0000
%23 INTEREST RATE ON LOAN # ONE (%) @ 0.0900
*24 AMORTIZATION TERM CP LOAN & ONE IN YEARS @ 30.0
25 INPUT 1.0 POR LOAN OPTIONS, RLSE 0.0 0.
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*01 PROPBRTY TYPE (NEWRES=1.,0LDRES=2.,NEWCON=3.,0LLCON=4,) 3.
#02 PROJECTED HOLDING PERIOD OF THE INVESTNENT IN YEARS 15.0
*03 NUMBER OF UNITS IN THE PROJECT 1.0
*04 AVERAGE NUMBER CP SQUARE PEET PER UNIT 207000.00
"#05 AVERAGE MONTHLY RENTAL PER UNIT a 1.00
-NUMBER OF PROBABILITY PCINIS = S
FROBAEILITY YALUE
0. 87500.00000
25. 93750.00000
50. 97500.00000
5. 100000.00000
100. 108300.00000
*06 EXPECTED OCCUPANCY (%) @ . 1.0000
NONBER OF PROBABILITY PQINTS = 5
FEOBABILITY VALUE
0. 0.96000
25. 0.97000
50. 0.98000
75. 0.98100
100. 0.98500
*07 ANNUAL GROWTH OF THE RENTAL INCOME (X OR SAMT) @ 1.0000
NUMBER OF PROBABILITY POINTS = S
PEOBABILITY VALUE
0« 0.02000
25, 0.02500 .
50. 0.03000
75, 0.04000
100. 0.05000
*08 TOTAL COST OF THE LAND & 2200000.00
#09 COST OF ALL INPBOVEMENTS (TOTAL OB PER SQFT) @ 15.60
10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (%) 0.1C46
#1171 REINVESTMENT RATE ON BQUITY CASH FLOW (%) @ 0.0600
*12 OPEBATING EXPENSBES (% OF GR INC OR $AMT 1ST YEAR) 3 1.0000
NUMBER OPF PROBABILITY POINTS = 5
PEOBABILITY  VALOE
0. 0.40000
25, : 0.45000
50. 0.46100
5. 0.50000
100. 0.55000
%13 ANNUAL GROWTH IN OFERATING BYPENSES (X OR SAMT) @ 1.0000
NUMBER OF PROBABILITY POINTIS = S
CROBABILITY VALUE , b
0. 0.02000 :
25, 0.02500
50. 0.03000
s. 0.04000
100. 0.05000
*14 DEPREC METHOD {SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=3.) 1.50
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 50.0
16 SALVAGE VALUE OF THE DEPRECIAELE BASIS (%) 0.0
*17 ORDINARY INCOKE TAX RATE (%) .2 0.4000
*#18 CAPITAL GAI'NS TAX RATE (%) 3 0.2500
*19 EREVERSION AMOUNT (GRCWTH % OR SSALES PRICE OR GIM) @ 1.0000
NUNBER OF PROBABILITY POINTS = S
PBOBABILITY VALUE
0. 6.00000
25. 6.50000
50, - , 6.70000
75. 7.50000
100. 9.00000
%20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) a 0.0350
*21 INVESTORS SHORT TERM BORROWING RATE (R) 3 0.0900
22 AMOUNT OF LOAN & ONE (SANT OR % CPF PURCHASE PRICE) a 0.0
23 INTEREST RATE ON LCAN & ONE (%) & 0.0
24 AMORTIZATION TERM OP LOAN & ONE IN YEARS @ 0.0
25 INPUT 1.0 POR LCAN GPTIONS, ELSE 0.0 0.
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Project #10

sesexesx DATA RECAPITULATION #% ROUN NUMBER 1. #¢sassss

+01 PROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEWCO%=3.,0LLCO8=4.) 2.
#02 PROJECTED HOLDING PEBIOD OF THE INVESTMENT IN YEARS 10.0
*63 NUMBER OF UNITS IN THE PROJECT 160.0
+04 AVERAGE NUMBER OF SQUARE FPEET PER UNIT 1150.00
#*05 AVERAGE MONTHLY RENTAL PER UNIT @ 1.00
NUMBERB OF PROBABILITY POINTS = &
PROBABILITY  VALUE
0. .. 216.00000
25. 233.00000
50. 240.00000
75. 247.00000
100. 264,00000
#06 EXPECTED OCCUPANCY (%) @ 1.0000
NOMBER OF PROBABILITY POINIS = 5
£BOBABILITY  VALUE
0. - . 0478000
25. 0.84000
50. 0.92000
75. 0.94000
~ 100, 0.96000
#07 ANNDAL GROWTH OF THE RENTAL INCCHME (% OR $AMT) & 1.0000

NUMBER OF PROBABILITY POINTS = S
PROBABILITY VALUE

0. 0.0
25, 0.04000
50. 0.05000
75. 0.07500
100. 0.10000
*08 1IQTAL COST OF THE LAND 2 100000.00
*C9 COST OF ALL INPROVEMENTS (TOTAL OR PER SQYT) 3 17.50
%10 INVESTORS REQUIBED RATE OF EETUBN ON ECUITY (X) 0.1500
*11 RBEINVESTHBENT BATE ON EQUITY CASH PLOW (%) @ 0.0600
*12 OPERATING EXPENSES (%X OF GR INC OR $AMT 1ST YEAE) 3 1.0000
NUMBER OF PROBABILITY PCINTS = S
PROBABILITY VALUE
0. 0.33300
25. 0.39500
50. 0.41600
5. 0.43700
100. ’ 0.47800
*13 ANNUAL GROWTH IN OPERATING EXPENSES (% OR $AMT) @ 1.0C00
NUMBER OF PROBABILITY PCINTS = 5
PEOBAEILITY VALUE
0. 0.0
25. 0.04000
50. 0.06500
5. 0.09800
100. 0.13000
*14 DEPREC METHOL (SL=1., 125%=1.25, 150%=1.5, DD=2., S¥D=3.) 1.25
*15 DEPRECIABLE LIFE OF THE IMPROVENENTS 37.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
*17 ORDINARY INCCME TAX RATE (%) a 0.4000
*18 CAPITAL GAINS TAX RATE (%) a 0.2500
*19 BREVERSION ANOONT (GROWTH X OR SSALES PRICE OB GIN) @ 1.0000
NUMBER OF PROBABILITY PCINTS = 5
EROBABILITY VALUE
0. 5.00000
25. 5.75C00
50 6.00000
75. 6.25000
100. 7.00000 .
#20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) @ 0.0350
%21 INVESTORS SHORT TERM BOEROWING RATE (X) @ 0.0900
#22 AMOUNT OF LOAN # ONE {(SANT OR X OF PURCHASE PRICE) '@ 1400000.0000
#23 INTEBREST RATE ON LOAN # ONE (%) a 0.0900
%24 ABORTIZATION TERN OF LOAN # ONE IN YEARS @ 30.0
25 INPUT 1.0 FOR LOAN OPTIONS, ELSE 0.0 0.
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Project #11

sdesxsne DATA RECAPITULATION ** RUN NUMBER 1. *#sstxsp

#01 PROPERTY TYPE (NEWRES=1.,0LDEES=2.,YRWCON=3.,01CCON=U4,)

#02 PROJECTED HOLDING FERICD OF THE INVESTMENT IN YEARS
#03 NUMBER OF UNITS IN THE PROJECT

#04 AVERAGE NUMBER OF SQUARE PEET PER UNIT

305 AVEBRAGE MONTHLY RENTAL PER UNIT 3
.NUMBER OF PROBABILITY POINIS = S

PROBABILITY VALUE

. 183.00000
25. 197.00000
50. 203.00000
75. 210.00000
100. 223.00000

*06 EXPECTED OCCUPANCY (%) 3 .
NUMBER OF PROBABILITY POINTS = S
PROBABILITY VALUE

0. 0.76000
25. 0.82000
50. 0.9€000
7S. 0.92000
100. 0.94000

307 ANNUAL GROWTE OF THE RENTAL INCCHME (X OR 3AMT) @
NUMBER OF PROBABILITY POINTS = 5
FROBABILITY VALUB

0. 0.0

25. 0.06000 |
50. 0.05000
75, 0.07500
100. 0.10000

*08 TOTAL COST OF THE LAND 3

#09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) @

#10 INVESTORS REQUIRED BATE OF GETUBN ON EGUITY (%)

*11 REINVESTMENT RATE ON EQUITY CASH FLOW (%) 2

%12 OPERATING EXFENSES (% CP GR INC GR $AMT 1ST YEAR) @

NUMBER OF PROBABILITY PCINTS = 5
FROBABILITY VALURE
0. 0.39400
25. 0.46700
50. 0.49200
75. 0.51700
100. 0.56600°

*13 ANNUAL GROWTH IN OPERATING EXPENSES (X OR $AMT) a
NUMBER OF PROBABILITY PCINTS = 5
EEOBABILITY VALUE

.

. 0.0 ’ "
25. 0.04000 .
50. 0.05000
754 0.07500
100. 0.10000

2.
10.0
280.0
785.00
1.00

1.0000

1.0000

280000.00

17.00
0.1500
0.0600
1.0C00

1.0000

*14 DEPBEC MEBTHOL (SL=1., 125%=1.25, 150%=1.5, BD=2., SiID=3.) 1.25

#15 DEPRECIABLE LIPE OF THE INMPROVEBEHTS
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%)
%17 ORDINARY INCOME TAX RATE (%) 2
%18 CAPITAL GAINS TAX BATE (%) 3
*19 BEVERSION ANOUNT (GROWTH % OR $SALES PRICE OR GIN) @
BUMBER CF PROBABILITY PGIRTS = 5
FROBABILITY VALUE

0. 5.00000 -
25. 5.75C00
50. - 6.00000
75 6,25000
100. 7.00000

%20 SALES COMMISSION AT END OF THE UOLDING PERIOD (X) @
#21 INVESTORS SHORT TEEM BOKROWING BATE (%) 9

37.0
0.0
0.4000
0.2500
1.0000

0.0350
0.0900

%22 AMOUNT OF LOAN # ONE (SANT OR % OF PURCHASE PRICE) & 2500000.0000

%23 INTEREST RATE ON LOAN & ONE (%) 3
*24 AMORTIZATION TERB CF LCAN # ONE IN YBABS 3
25 INPUT 1.0 FOR LOAN OPTIONS, ELSE 0.0
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Project #12
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sssssrss  DATA RECAPITULATION *¢ RUN KUMBER 1, #%se3ssss
*01 PBOPERTY TYPE (NEWBES=1,,0LDRES=2.,NEWCON=3.,0ILCON=4,) 3.
#02 PROJECTED HOLDIRG FERIOD OF THE INVESTMENT IN YEBRS 15.0
*03 NUMBER OF UNITS IN THE PROJECT 1.0
*C4 AVERAGE NUMBER OF SQUARE FEET PER UMIT 20000.00
*0S AVERAGE MONTHLY BENTAL PER UNIT 2 1.00
NUMBER OF PROBABILITY PCINTS = 5
BROBABILITY VALUE
0. . 17625.00000
25. 18600.00000
50. 19580.00000
75. 20560.00000
100. 21540.00000
#06 EXPECTED OCCUPANCY (%) 3 1.0000
NUMBER OF PROBABILITY POINTS = 5
BROBABILITY VALUE
0. . 0.77700
25. 0.82700
50. 0.87700
5. 0.93500
“ 100. 0.97700
.*07 ANNUAL GROWTH OF THE RESTAL INCGME (% OR SANT) 4 1.0000
NUMBER OF PROBABILITY POINTS = )
PEOBABILITY VALUE
0. ~0.03000
25, 0.0
50. 0.03000
5. 0.04500
100. 0.06000
*08 TOTAL COST OF THE LARD 2 112500.00
*09 COST OF ALL INPROVEMENTS (TOTAL OR PER SQPT) L) 830000.00
#10 INVESTORS REQUIRED RATE OF BETUBN ON EQUITY (%) 0.1400
%11 REINVESTMENT RATE ON EQUITY CASH PLOW (%) @ 0.1000
*#12 OPERATING BXPENSES (X CP GR INC OR $AMT 1ST YEAR) 2 1.0000
NUMBER OF PROBABILITY PCINTS = 5
EEOBABILITY VALUDE
0. 128250.00000
25, 131625.00000
50. 135000.00000
75. 145125.00000
100. 155250.00000
*13 ANNUAL GROWTH IN OPERATING EXPENSES (% OR $AMT) & 1.0000
NOMBER OF PROBABILITY POINTS = S
PEOBABILITY VALUE
Q. ~-0.03000
25. 0.0
50. 0.03000
75. 0.04500
100. 0.06000
*14 DEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=3,) 1.25
*#15 DEPBECIABLE LIPE OF THE IMPROVEMENTS 45.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
*17 ORDINARY INCOME TAX RATE (%) 3 0.4000
*18 CAPITAL GAINS TAX RATE (%) 8 0.2500
*19 REVERSION AMOUNT (GBOWTH X OR $SALES PRICE OR GINM) 3 1.0000
NUMBER CF PROBABILITY PCINTS = S
EROBABILITY VALOE
0. 2.08000
25. 3.04500
504 4.01000
75. 4.60500
100. $.20000
*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) @ 0.0600
#21 INVESTORS SHORT TERM BOFROWING RATE (%) o 0.1000
22 AMOONT OF LOAN ¢ ONE (SAMT OR %X OF PURCHASE PRICE) 3 690000.0000
*23 INTEREST RATE ON LOAN ¢ ONE (%) @ 0.0950
*24 AMORTIZATION TERB CF LOAN & OME IN YEARS 3 28,0
25 INPUT 1.0 POR LOAN OPTIONS, BLSE 0.0 0.
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ssexesss  DATA RECAPITULATION *#* RUN NUNBER 1. ##ssesex

- 180 ~

+01 PROPERTY TYPE (NEWFES=1.,0LDRES=2.,NEWCO%=3,,0LLCOM=U.) 2.
*02  PROJECTED HOLDING PERIOD OF THE INVESTHEST LN YEARS 10.0
#03 NUMBER OF UNITS IN THE PROJECT 1.0
*04 AVEBAGE NUMBER OF SQUARE FEET PER UNIT 852.00
*05 AVERAGE MONTHLY RENTAL PER UNIT @ 1.00
NUMBER OF PROBABILITY POINTS = 5
EGOBABILITY  VALUE
0. 238440.00000
25, 247300.00000
50, 251730.00000
75. 254390.00000
100. 256160.00000
%06 EXPECTED OCCUPANCY (%) 2 . 1.0000
NUMBER OP PROBABILITY BCINTS = 5
EBOBABILITY  VALUE
0. 0.90000
25. 0.95000
50. 0.97000
75. 0.98000
100. 1.00000
*07 ABNUAL GROWTH OF THE RENTAL INCOME (% OR $ANT) & 1.0000
NUMBER OF PROBABILITY BCINTS = 5
EEOBABILITY  VALUE
0. 0.08000
25. 0.09500
50. 0.10000
75. 0.10500
100. 0.12900
*08 TOTAL COST OF THE LAND 2 2067000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) a 12749550, 00
#10 INVESTORS BEQUIRED BATE OF RETURN ON EQUITY (%) 0.1100
*11 REINVESTMENT RATE CN EBQUITY CASH ELOW (%) @ 0.0600
#12 OPERATING BXPENSES (% OF GR INC OR SANT 1ST YEAR) @ 1.0000
NUMBER OF PROBABILITY POINIS = S
PROBABILITY  VALUEB
0. 1284000.00C00
25. 1336000.00000
50. 1359000.00000
" 754 1382000.00000
100, 14350€0.00000
*13  ANNUAL GROWTH IN OPERATING EXPENSES (% O SAAT) 2 1.0000
NUMBER OF PROBABILITY POINTS =
PROBABILITY  VALUE . .
0. 0.09000
25. 0.10000
50. 0.10200
75. 0.10500
100, 0.11000
*14 DEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=3.) 1.25
*15 DEPRECIABLE LIFE OP THE INPBOVENENTS 0.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
+17 OBDINARY INCOME TAX RATE (%) @ 0.4000
#18 CAPITAL GAINS TAX BATE (%) @ 0.2500
#19 REVERSION AMOUNT (GRCWTR % OE $SALES PRICE OR GIN) @ 1.0000
NUMBER OF PROBABILITY POINTS = S
PROBABILITY  VALUB
0. 13050000.00000
25. 14210000.00000
50, 14500000.00000
75. 14790000,00000
100.  ...15950000.00000
#20 SALES CONMISSION AT END OF THE HOLDING PERIOD (%) @ 0.0600
*21 IBVESTORS SHORT TERM BORROWING BATE (X) 0.0850
*22 AMOUNT OF LOAN # QONE (SANT O X OF PURCHASE PRICE) @ 0.7500
*23 INTEREST RATE ON LCAN # ONE (%) 3 0.0925
#24  ABORTIZATION TERM OF LOA¥ & ONE IN YEZARS & 25.0
25 INPUT 1.0 POB LOAN OPTIONS, ELSE 0.0 0.
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ssaxbesx  DATA RECAPITULATICN **= BUN NUMBER 1. S0k kS
01 PROPERTY TYPE (NEWBES=1.,0LDRES=2., NEWNCON=3.,0LLCON=4,
*02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
#03 NUMBER OF UNITS IN TRE PROJECT
04 AVERAGE NUMNBER OP SCUABRE PEET PER UNIT
*0S AVEBAGE MONTHLY RENTAL PER ONIT @
NUMBER OF PROBABILITY BCINTS = S
FEOBABILITY VALUE
. 65833.00000
25, 66417.00000
50. 66500,00000
75. 66667.00000
100. 67500,00000
*06 EXPECTED OCCUPANCY (%) 3
NUMBER QF PROBABILITY PCINTS = S
EEOBABILITY YALUE
0. . 0.90000
25, 0.94000
50. 0.95000
75. 0.96000
* 100. 1.00000
%07 ARNUAL GROUTH OF THE RENTAL INCOME (X OR SAMT) @
NUMBER OF PROBABILITY ECINTS = S
FBOBABILITY ¥YALUER
0. 0.05000
25. 0.09000
50. 0.10000
75. 0.11C00
100. 0.15000
08 TOTAL COST OF THE LAND 3 '
*(9 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) a
#10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (%)
#1171 REINVESTMENT RATE ON EQUITY CASH FLOW (%) @
%12 OPERATING EXPENSES (% CFP GR INC OR $ANT 1ST YEAR) o
NUMBER OF PROBABILITY POINIS = 5
EEOBABILITY YALUB
0. 287840Q.00000
25. 431700.00000
50. 453300,00000
75. ) 460500.00000
100. 57560C.00000
#13 ANNUAL GROWTH IN CPERATING BXPENSES (% OR SAMT) @
NUMBER OF PROBABILITY POINIS = S
PROBABILITY VALUB
0. 0.08000
25. 0.09000
50. 0.09500
75. 0.09750
100. 0.10000
*14 DEPREC MEBTROD (SL=1.,, 125%=1.25, 150%=1.5, DD=2., SYD=
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)
*17 ORDINARY INCOME TAX RATE (%) o
18 CAPITAL GAINS TAX BATE (%) 3
*19 REYERSION ANMOUNT (GRORTH % OR $SALES PRICE OR GIM) @
NUMBER OP PROBABILITY POINTS = 5
FEOBABILITY VALUE
0. 4783500.000C0
25. 4927000.00000
S0. 4936000,00000
75. 4946130.00000
100. 5070510.00000
*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (X) o
*27 INVESTORS SHORT TERM BOBRCWING RATE (%) &
*#22 ABOUNT OF LOAN ¢ ONE (3ANMT OR % OF PURCHASE PRICE) B
®23 INTEREST RATE ON LCAN ¢ ONE (X) 3
28 AMOBRTIZATION TERM OP LOAN ¥ ONE IN YEARS @
25 INPUT 1.0 POR LCAN OPTIONS, ELSE 0.0
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PROGRAMN

) 4.
10.0
1.0

193837.00

1.00
1.0000
1.0000

1000000.00

3752100.00
0,1000
0.0600
1.0000

1.0000

3.) 0

1.
25,
0.
0.4000
0.2500
1.0000

0
0
0

0.0600

0.0850

0.7500

0.0975
25.0

0.
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Project #15

sssksesx  DATA RECAPITULATION ** RUN NUMBER 1, ##ssssex

01 PROPERTY TYPE (NEWBES=1.,0LDBES=2.,NEWCON=3.,0LLCON=4.) 4.
*02 PROJECTED HOLDING PBRIOD OF THE INVESTMENT IN YEARS 10.0
*03 NUMBER OF UNITS IN THE PROJECT 1.0
*04 AVERAGE NUMBER OF SCUABE FEET PER UNIT 32000.00
#05 AVERAGE MONTHLY RENTAL PER UNIT 2 1.00
BOMBER OF PROBABILITY PCINIS = S
FEOBABILITY VALUE
0. . 8000.00000
25. 9000.00000
S0. 9500.00000
5. 10000.00000
100. 10500.00000
*06 EXPECTED OCCUPANCY (%) @ 0.9000
*07 ANNUAL GROWTH QOF THE RENTAL INCOME (X OR $ANT) 3 0.0600
*08 TOTAL COST OF THE LAND 2 168000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OB PER SQFT) a 267000.00
*10 INVESTORS REQUIRED RATE OF EETURN ON BQUITY (%) . 0.1200
*11 REINVESTHENT RATE ON EQUITY CASB PLOR ™ (X) a 0.0600
*12 OPERATING EXPENSES (% OF GR INC OR $AMT 1ST YEAR) @ 39444.0000
*13 ANNUAL GROWTH IN OPERATING EXPENSBS (% OB $AMT) & 0.1000
*14 DEPREC BETHOD (SL=1., 125%=1,25, 150%=1.5, DD=2., SYD=3.) 1.00
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 32.0
16 SALVAGB VALUE OF THE DEPRECIABLE BASIS- (%) . 0.0
*17 ORDINARY INCOME TAX RATE (%) 2 0.4000
#18 CAPITAL GAINS TAX RATE (%) @ 0.2500
*19 REVERSION ANOUNT (GRORTH % OR $SALES PRICE OR GIN) 3 5.0000
%20 SALBS COMMISSION AT END OFP THE HOLDING PERIOD (X) 3 0.0600
%21 INVESTORS SHORT TERH BOEROWING RATE (%) 2 0.0900
%22 ' ANOUNT OF LOAN & ONE (SANT OR % OF PURCHASE PRICE) @ 0.7000
#23 INTEREST BATE ON LOAN # ONE (%) @ 0.0950
#24 ANORTIZATION TERM OF LOAN ¢ ONE IN YEABRS & 25.0
25 INPUT 1.0 POR LOA® OPTIONS, BLSE 0.0 0.
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ssxrxsxs  DATA RECAPITULATION #* RUN NUMBER 1. ##ssssss

*01 PROPERTY TYPE (NEWRES=1,,0LDRES=2.,NEWCON=3.,010C0N=4,) 3.
#02 PROJECTED HCLDING FERIOD OF THE INVESTMENT IN YEARS 7.0
*03 NUMBER OF UNITS IN THE PROJECT 416.0
*04 AVERAGE NUMBER OF SQUARE PEET PER UNIT 465,00
*05 AVERAGE MONTHLY RENTAL PER ONIT a 1.00
NUMBER OF PROBABILITY POINTS = 5
PEOBABILITY VALUE
0. .- 585.00000

25. 617.50000

50. 650.0C6000

75. 682.50000

100. 715.00000
#06 PEXPECTED OCCUPANCY (%) 3@ 1.0000

NOMBER OF PROBABILITY POINTS = 5
PBOBABILITY VALUE

*0?

0. +. 0.95000
25, 0.95500
50. 0.96000
75. 0.98000
100. 1.00000
ANRUAL GROWTH OF THE RENTAL INCOME (% OR 3SAMT) & 1.0000

NUMBER OF PROBABILITY POINIS = 5
EROBABILITY VALUE

0. 0.04500
25. 0.05250
50. 0.06000
75. 0.06500
100. 0.07000
*G8 TOTAL COST OF THE LAND 3 1450000.00
*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQPT) [ 735%000.00
*10 INVESTORS REQUIRED RATE OF EETUBN ON EQUITY (%) 0.0675
#1711 REINVESTHMENT RATE ON EQUITY CASH PLOW (%) @ 0.0800
#12 OPERATING EBXPENSES (% CF GR INC OR $AMT 1ST YEAR) o 0.5300
*13 ANNUAL GROWTH IN OPEBATING EXPENSES (¥ OE S$AMT) @ 1.0000
NUMBER OF PROBABILITY POINTIS = S
EROBABILITY VALUE
0. 0.07000
25. 0.07500
50. 0.08000
75. ’ 0.08500
100. 0.09C00
*14 DEPRBC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., SID=3.) 1.00
*15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 20.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) ' 0.0
*17 ORDINARY INCOME TAX RATE (%) a 0.48000
*18 CAPITAL GAINS TAX RATE (%) 2 0.2500
*19 REVERSION AMOUNT (GACHTH % OR S$SALES PRICE OR GIN) @ 1.0000

NUMBER OF PROBABILITY POINIS = 5
PRBOBABILITY VALUE

20
*21
*22
*23
24
25

O. 0.03500

25. 0.03750

50. 0.04000

75. 0.04250
100. 0.04500
SALES COMNISSION AT END OF THE HOLDING PERIOD (%) & 0.0300
INVESTORS SHORT TERM BORROWING RATE (%) @ 0.0700
ANMOUNT OF LOAN # ONE (SANT OB % OF PURCHASE PRICE) d 0.7500
INTEREST RATE ON LCAN & ONZ (%) @ 0.0975
AMORTIZATION TERN OF LOAN # ONE IN YEARS @ 25.0
INPUT 1.0 PORB LCAN OPTIONS, BLSE 0.0 12.
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Project #17

ssasxses DATA RECAPITULATICN #« RUN NUMBER 1. #etsesesx

«01 PROPERTY TYPE (NEWERES=1.,0LDRES=2.,NEWCON=3.,0LLCON=4,
#02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
*03 NOMBER OF UNITS IN THE PROJECT

*04 AVERAGE NUMBER OP SQUARE PEET PER UNIT

*05 AVEBAGE MONTEHLY RENTAL PER UNIT a

.NUMBER OF PROBABILITY PCINTS = 5
PBOBABILITY VALUE
0. 52502.00000
25. 55419.00000
50, 58336.00000
75, 61253.00000
100. 64170.00000

#06 EXPECTED OCCUPANCY (X) 3 .
BUKBER OF PROBABILITY PCINTS = 5
PROBABILITY VALUE

0. 0.85000
25, 0.87500
50. 0.90000
5. 0.92500
100. 0.95000
*07 ANNUAL GROWTH OP THE RENTAL INCOME (% OR SAMT) i
NUMBER OF PROBABILITY FCINTS = 5
PROBABILITY VALUE
0. 0.0
25. 0:01500 |
50, 0.03000
75. 0.09000
100. 0.15000

*08 TOTAL COST OF THE LAND 3

#09 COST OF ALL INPROVEMENTS (TOTAL GR PER SQFT) @

*10 INVESTORS REQUIRED RATE OP RETURN ON EQUITY (%)

*11 REINVESTMENT RATE ON EQUITY CASR FLOW (%) o

#12 OPEBATING BXPENSES (% CF GR INC CR SAMT 1ST ¥YEAR) 4
*13 ANNOAL GROWTH .IN OPERATING EXPENSES (% OB 3ANT) &
HUNMBER OF PROBABILITY POIRIS = S

PROBABILITY VALOE

0. 0.02000
25. 0.02500
50. 0.03000
5. 0.09000

100. 0.15000

#14 DEPBEC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=
*#15 CEPRECIABLE LIFE OF THE IMPROVEMENTS

16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) ' 4
*17 ORDINABRY INCOME TAX RATE (%) 2
*18 CAPITAL GAINS TAX BATE (%) @
*19 HREVERSION ABOUNT (GRCWTH X OR $SALES PRICE OR GIN) @

NUMBER OF PROBABILITY POINIS = S
PROBABILITY VALOE
0. 3.91000
25. 4.25500
50. 4.60000
75. . 5.29000
100. 5.98C00

#20 SALES COMBISSION AT END OF THE HOLDING PERIOD (%) 3
#21 INVESTORS SHORT TERM BORROWING RATE (%) 8@

*22 AMOUNT OF LOAN # ONE (SAMT OR % OF PURCBASE PRICE) 2@
®23 INTEREST RATE OK LCAN # ONE (%) @
#24 ANOBTIZATION TERN OF LOAN ¢ ONE IN YBABS 3

25 INPUT 1.0 FOB LCAN CPTIONS, BLSE 0.0
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PROGRAN

) 4.
10.0
1.0
157016.00
1.00

1.0000

1.0000

450000.00

22920€0.00
0.1100
0.0600
0.6500
1.0000

3.) 0.10

40.0

0.0
0.4000
0.2500
1.0000

0.0600

0.0850

0.7500

0.0950
25.0

0.
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sessssss DATA RECAPITULATION #*%* RUN NUNBER 1. ®etessses

ANALYSIS PROGRAM

%01 PROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEWCON=3,,0LLCOM=4,) 1.
#G2 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 10.0
*03 'NUMBER OF UNITS IN THE PROJECT 1.0
#04 AVERAGE NUMBER OF SQUARE PEET PER UNIT 214141.00
#0S AVERAGE MONTHLY RENTAL PER UNIT @ 1.00
NUMBER OF PROBABILITY PCINTS = 5
FROBABILITY VALUB
0. . 63434,00000
25. 66958.00000
50. 70482.00000
7S, 74006.00000
100. 77530.00000
*06 EXPECTED OCCUPANCY (%) 3 1.0000
NUMBER OF PROBABILITY PCINTS = 5
EFOBABILITY VALUE
0. *. 0.80000
25, 0.88000
50. 0.96000
75. 0.97250
* 100, 0.98500
#07 ANNUAL GROWTH OF THE RENTAL INCOME (X OR $ANT) & 1.0000
NUNBER OF PROBABILITY POINTS = S
EROBABILITY VALUE
0. 0.0
25. 0.02500
50. 0.05000
5. 0,07500
100. 0.10000
*08 TOTAL COST OF THE LAND 2 1039000.00
#C9 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQPT) 2 3961000.00
*10 INVESTOBS REQUISED RATE OF RETURN ON EQUITY (X%) 0.1100
*11 REINVESTMENT RATE ON EQUITY CASH PLOW (%) 2 0.0600
#12 OPEBATING EXPENSES (X OF GR INC OR $AMT 1ST YEAR) @ 328277.0000
*13 ANNUAL GROWTH IN OPEBRATING EXPENSES (% OR $ANT) ¢ 1.0000
NUMBER OF PROBABILITY PCINIS = S
PBOBABILITY VALUE
0. -0.02000
25. -0.01000
50. . 0.0
5. ’ 0.07500
100. ’ 0.15000
*14 DEPREC MBETHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., 5YID=3,) 2.00
#15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 40.0
16 SALVAGE VALUE OF THE DEPBRECIABLE BASIS (%) 0.0
*17 ORDINARY INCGOME TAX RATE (%) 0.4000
*18 CAPITAL GAINS TAX RATE (%) 3 0.2500
#19 BEVERSION AMOUNT (GRCWTH % OB $SALES PRICE OR GIN) @ 1.0000
HUMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE
: 0. 4.00000
25. 5.00000
50. 6.00000
75. 6.50000
100. 7.00600 *
#20 SALES CONMISSION AT END OF THE HOLDING PERIOD (X) 3 0.0600
€21 INVESTORS SHORT TERHM HORROWING RATE (%) @ 0.0850
€22 AMOUNT OF LOAN 8 ONE (SANT GB X GPF PURCHASE PRICE) o 0.7500
#23 INTEREST RATE CN LCAN & ONE (%) @ 0.0950
¢24 AMORTIZATION TERM OPF LOAN & ORE INM YEARS 3 30.0
25 INPUT 1.0 POB LCAN OPTIONS, ELSE 0.0 0.
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Project #19

ssese#0s  DATA RECAPITULATION &% RUN NUMBER 1. sssssase

*01 PROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEWCON=3,,0iCCO8=4.) 4,
¢C2 PROJECTED HOLDING FERIOD OF THE INVESTMENT IN YEARS 10.0
#03 NUNBER OPF UNITS IN THE PROJECT 1.0
*Q4 AVERAGE NOMBER OF SQUARE PEET PER UNIT 37259.00
#05 AVERAGE MONTHLY RENTAL PER UNIT @ 1.00
NOMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE
0. 17270.00000
25, 17541.00000
50. 18083,00000
5. 18354.00000
100. 18625.00000
*06 EXPECTED OCCUPANCY (R) @ 1.0000
NUMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE
0. 0.85000
2S. 0.90000
50. 0.95000
75. 0.97500
100. 0.99990 .
#07 ANNUAL GROWTH OFP THE RENTAL INCOME (% OR $AMT) & 1.0000
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0. 0.0
25. 0.01000
50. 0.02000
75. 0.03500
100. 0.05C00
+08 TOTAL COST OF THE LAND 3 5480C0.00
«09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) a 952000,00
+10 INVESTORS REGUIRED RATE OF FETURN CON EQUITY (X) 0.1100
*11 REINVESTMENT RATE ON EQUITY CASH FPLOW (%) @ 0.0600
+12 OPBBATING EXPENSES (¥ OF GR INC OR $AMT I1ST YEASR) a@ 1.0000

JUMBER OF PROBABILITY FCINTS = 5
ZEOBABILITY VALUE

0. 0.25000
2S. 0.26500
50. 0.28000
75. 0.30500
100. 0.33000
*13 ANNUAL GROWTH IN OPERATING EXPENSES (X OR $ANT) & 1.0000
IYMBER OF PROBABILITY POINTS = 5
?BOBABILITY VALUE
0. - 0.0
25. 0.01000
50. 0.02000
5. 0.,03500
100. 0.05000
*14 DEPBEC MBTHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD—3 ) 1.00
15 DEPRECIABLE LIFE QF THE IMPROVEMENTS 35.0
16  SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
:17 ORDINARY IRCOME TAX BATE (%) @ 0.4000
*18  CAPITAL GAINS TAX RATE (%) a@ 0.2500
*19  REVERSION AMOUNT (GROWTH % OR $SALES PRICE OR G1n) 3 1.0000
iUMBER OF PROBABILITY PGCINTS = 6
EOBABILITY VALUE
0. 6,.,62500
20. 6.75000
40. . 6.87500
60. 7.00000
80. 2000.05981
100. 2100.08496
20 SALES COMMISSION AT END OF THE HOLDIKG PERIOD (%) 3 0.0
21 INVESTORS SHORT TERM BORROWING BATE (%) 3 0.0
22 AMOUNT OF LOAN & ORE ($SANT OE % CF PURCHASE PRICE) 3 0.7500
23 INTEREST RATE CN LCAN & ONE (%) & 0.0950
24 AMOBTIZATION TERM OP LOAN § ONE IN YEABRS & 20.0
25 INPUT 1.0 POR LCAN OPTICNS, ELSE 0.0 0.
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Project #20

sssseess  DATA RECAPITULATION #* RUN NUMBER 1, #sssssss

%01 PROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEWCOH=3,,0LLCON=4,) 3.
%02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 25.0
#03 NUMBER OF UNITS IN THE PROJECT 1.0
¢04 AVERAGE NOMBER OF SQUARE PEET PER UNIT 38720.00
*05 AVEBAGE MONTHLY RENTAL PER UNIT @ 9805.00
%06 EXPECTED QCCUPANCY (%) 2 0.9999
*07 ANNUAL GROWTH OF THE RENTAL INCQHUE (% OR SA&T) L} 0.0
*08 TOTAL COST OF THE LAND 2 431000.00
*09 COST OP ALL IMPROVEMENTS (TOTAL OR PER SQFT) 2 17.90
®10 INVESTORS REQUIRED RATE OF BETURN ON EQUITY (X) 0.1100
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) 2 0.0600
*12 OPEBATING EXPENSES (% OF GR INC OR $AMT 1ST YEAR) 2 0.0
%13 ANNUAL GROWTH IN OPERATING EXPENSES (% OR $ANT) @ 0.0
*14 DEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., S¥D=3.) 1.50
%15 DEPRECIABLE LIFE OF THE IMPRCVENENTS . 50.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (R) 0.0
*17 OBRDINARY INCCME TAX RATE (%) 2 0.4000
*18 CAPITAL GAINS TAX RATE (%) @ 0.2500
#19 REVERSION AMOUNT (GROWTH X OR $SALES PRICE OR GIM) @ 1.0000
NUMBER OF PROBABILITY POINTS = 5
EBOBABILITY VALUE
0., 7.50000
25. 8.62500
50. 9.75000
75. 10.37500
100. 11.00000
%20 SALES COMMISSION AT END OP THE HOLDING PERIOD (%) a 0.0600
#21 INVESTORS SHORT TERM BOBROWING BATE (%) 3 0.0850
%22 'AMOUNT OF LOAN ¢ ONE (SAMNT OR % OF PURCHASE PRICE) o 0.7500
%23 INTEREST RATE ON LOAN # ONE (%) @ 0.0950
%24 AMORTIZATION TEEM CP LGAN & ONE IN YEABRS @ 30.0
25 INPUT 1.0 POR LOAK OPTIONS, BLSE 0.0 0.
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Project #21

ssx%+%3% DATA RECAPITULATION #* RUN NUMBER 1, #9*rsxex

#01 PROPERTY TYPE (NEWBES=1.,0LDRES=2.,NEWCOM=3,,0LLCON=4,
%02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS
#03 NUMBER OF UNITS IN THE PROJECT

*04 AVERAGE NUNBER OP SQUARE FEET PER UNIT

#05 AVERAGE MONTHLY RENTAL PER UNIT 3

HUMBER CF PROBABILITY POINTS = S

EEOBABILITY VALUE

0. 215.00000
25, 222,00000
50. 225,00000
75. 230.00000
100. 235,00000
*06 EXPECTED OCCUPANCY (%) 2
NUMBER OF PROBABILITY PCINTS = 5
EEOBABILITY VALUE
0. 0.85000
25, 0.92000
S50. 0.95000
75. 0.98000
100. 0.99990
#07 ANMNUAL GROWTH OP THE RENTAL INCOME (X OR SANT) &
NOMBER OF PROBABILITY POINTS = S
PBOBABILITY VALUE
0. 0.01000
25. 0.02000
50. 0.03000
75. 0.04000
100, 0.05000

*08 TOTAL COST OF THE LAND @

*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) @

#10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (%)

*11 RBREINVESTMENT RATE ON EQUITY CASH PLOWN (%) 2

*12 OPERATING EXPENSES (% OP GR INC OR SANT 1ST YEAR) 9.

NUMBER OF PROBABILITY POINTIS = S
PEOBABILITY VALUE
0. 129000.00000
25. 133000.00000
50. 136000.00000
75. 140000.00000
100. 143000.00000

#13 ANRUAL GROWTH IN OPERATING EXPENSES (% OB SAMT) @
NUMBER OF PROBABILITY PCINTS =
EEOBABILITY VALUE

0. 0.01000
25, 0.02500
50, 0.03000 .
5. 0.05000
100, 0.06000

*14 LDEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., SYID=
*15 DEPRECIABLE LIPE OP THE IMPROVEMNENTS
16 SALVAGE VALOUE OF THE DEPRECIABLE BASIS (%)
*17 ORDINARY INCCME TAX BATE (%) 2
*18 CAPITAL GAINS TAX RATE (%) @
#19 REVERSION AMOUNT (GRORTH X OR $SALES PRICE OR GIM) &

NUMBER OF PROBABILITI PCINTS = 5.
PEOBABILITY VALUE
0. 4.50000
25. 4.8C000
50. 5.00000
75. 5.10000
100. 5.30000

#20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) @
*21 INVESTORS SHORT TERM BOFROWING RATE (%) @

%22 ANOUNT OP LOAN # ONE (SAMT OR % OPF PURCHASE PRICE) a
%23 INTEREST RATE ON LOAN # OBE (X) 9

%24 AMOBRTIZATION TERM CP LOAN # OBE IN YEARS @

25 INPUT 1.0 POR LOAN OPTIOMS, ELSE 0.0
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PROGRAN

) 1.
5.0

120,0
757.00
1.00

1.0000

1.0000

113000.00

1650000.00
0.1200
0. 1000
1.0000

1.0000

3.) 2.00
40.0 -
0.0
0.4000
0.2500
1.0000

0.0600

0.0750

0.8585

0.0900
30.0

0.
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COPYRIGHT BY THE ONIVERSITY OF OKLAHOMA, 1976
THE UNIVERSITY OF OKLAHOMA, COLLEGE OP BUSINESS
BEAL ESTATE PBROGBAMS

Project #22
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*01 PROPERTY TIPE (NEWRES=1.,0LDRES=2.,NEWCUM=3.,CLCCON=4,) 4.
#02 PROJECTED HCLDING PERIOD OF THE INVESTMERT 1N YEARS 10.0
*03 NUMBEK OF UNITS IN THE PROJECT 239.0
*04 AVERAGE NUMBER OF SQUARE PEET PER UNIT 644.00
$05 AVERAGE NONTHLY RENTAL PER UNIT 9 1.00
NUMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE
0. 1258.00C00
25. . 1388.00000
50. 1492.00000
5. 1513.00000
100. 1563.00000
#06 EXPECTED OCCUPANCY (%) 3 1.0000
NOBBER OF PROBABILITY POINTS = S
EROBABILITY VALOE
0. ) 0.7C000
25. +. 0.72000
50. 0.75000
5. 0.77000
100. 0.78000
%07 ANNUAL GROWTH OF THE RENTAL INCGNE (% OR 3ANT) @ 1.0000
BUMBER OPF PROBABILITY POINIS = )
EEOBABILITY VALUE
0. 0.01000
25. - 0.01500
50. 0.02000
75. 0.04000
100. 0.05000
#08 TOTAL COST OF THE LAND 2 780000.00
#09 COST OF ALL INPROVEMENTS (TOTAL OR PER SQFT) 3@ 5184000.00
$10 INVESTORS RECOIRED BATE CP BETURN ON EQUITY (%) 0.1500
#11 REINVESTMENT RATE ON EQUITY CASH FLOW (%) & 0.1200
*12 OPBRATINRG EXPENSES (X CP GB INC OR $AMT 1ST YEAR) @ 1.0000
NOMBEK OF PROBABILITY BCINTS = 5
FEOBAEILITY VALUE
Q. 2500000.00000
25. 2600000.00000
50. 2629000.00000
75. 2700000,00000
100. 2750000,00000
*13 ANNUAL GROWTH IN OPERATING EXPENSES (% OB SAMT) 3 1.0000
NOMBER OF PROBABILITY PCINTS =
EROBABILITY VALUB
0. 0.02000
25. 0.02500
50. 0,03000
S. 0.04000
100. 0.05000
%14 DEPREC METHOC (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=3.) 1.00
#15 DEPRECLABLE LIFE OF THE IMPROVENENIS 35.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X) 0.0
¢17 OBDINARY INCCME TAX RATE (%) 3 0.4C00
*18 CAPITAL GAINS TAX RATE (%) 3 0.2500
*19 REVERSION ANOUNT (GROWTH X OR $SALES PRICE OR GIN) 2 1.0000
NOMBER OP PROBABILITY PBCINTS = 5 .
PBOBAEILITY YALUE
0. 6250000.00000
25, 65000€0.00000
50. 7000000.00000
75+ 7250000,00000
. 100. 7500000.00000
*20 SALES CONMISSION AT END OF THE HOLDING PERIOD (X) @ 0.0600
#2171 INVESTORS SHORT TERM BOEROWING BATE (%) o 0.0700
$22 ANOUNT OF LOAN & ONE (3ANT OR X OP PURCHASE PRICE) 3 0.6670
#23 INTEBEST RATE ON LOAN & ORE (%) o 0.0950
924 ARORTIZATION TERE CF LOAN & ONE IN YEARS 3 25.0
25 TINPUT 1.0 FOR LOAN OPTIONS, BELSE 0.0 0.



OQUPROB OKLAHOMA UNIVERSITY REAL ESTATE INVESTMENT ANALYSIS PRCGEAM
COPYRIGHT BY THE UNIVERSITY OF OUKLAHOMA, 1976
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Project #23

#ssesass  DATA RECAPITULATION ## RUN NUMBER 1. ssasssss

*01 PROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEWCOM=3.,0Q1LCON=4,) 4.

%02 PROJECTED HOLDING FEBIOD OF THE INVESTMENT IN YEARS 7.0
%03 NHUMBER OF UNITS IN THE PROJECT 6.0
%04 AVERAGE NUMBER OF SQUARE FEET PER ONIT 6667.00
*05 AVERAGE MONTHLY REMNTAL PER UNIT o 1.00
NOMBER OF PROBABILITY POINTS = S
PROBABILITY VALUE
0. 666.66992

25, 700.00000

50. 703.50C00

75. 716.66992

100. 750,00000
*06 EXPECTED OCCUPANCY (%) @ 1.0000

NUMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE

0. 0.88000
25. 0.90000
50. 0.95000
5. 0.97000
100, * 0.99990 ‘
*07 ANNUAL GROWTH OF THE RENTAL INCOME (% OR SANT) & 1.0000
BUNBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0. 0.01000
25. 0.02500
50. 0.03000
5. 0.03500
100. . 0.05000
*08 TOTAL COST OF THE LAND @ 100000.00
*09 COST OF ALL INPROVEMENTIS (TOTAL OR PER SQFT) @ 301000.900
*10 . INVESTORS REQUIRED BATE CP EETUBN ON EQUITY (%) 0,1100
*11 REINVESTHENT BATE ON EQUITY CASH PLOW (%) @ 0.1000
*12 OPEBATING EXPENSES (% OP GR INC OR $AMT 1ST YBAR) & 1.0C00

NUMBER OF PROBABILITY POINTS = 5
EROBABILITY VALUE

a. 9750.,00000
25, 9900.00000
50. 10028,00000
5. 10500.0C000
100, 11500.00000
*13 ANNUAL GROWTH IN OPERATING EXPENSES (& OR SANT) & 1.0C00
NUMBER OP PROBABILITY PCINTS = 5
EROBABILITY VALUE
0. 0.01000
25. 0.02500
50, 0.03000
5. 0.04000
100. 0.05000
*14 DEPREC METHROD (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=3,) 1.00
#15 DEPRECIABLE LIFE OF THE IMPROVEMENIS 25.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (A) 0.0
*17 ORDINABY INCOME TAX RATE (X) 3 0.4000
*18 CAPITAL GAINS TAX BATE (%) 3 0.2500
+19 REVERSION ABOUNT (GRCWTH % OR $SALES PRICE OR GIN) a3 1.0000
NUMBER OF PROBABILITY POINTS = 5
PBOBABILITY VALUE
0. 6.50000
25, 6.80000
50. 7.00000
75. 7.20000
100. 7.50C0C
%20 SALES COMMISSION AT END OP THE HOLDING PEZRIOD (%) @ 0.0600
%21 INVESTORS SHORT TERM BOBROWING RATE (X) @ 0.0800
%22 ABOQUNT OF LOAN & ONE (SANT OB X OP PURCHASE PRICE) o 0.7500
#23 INTEREST RATE ON LCAN # ONE (%) d 0.0950
©246 AMORTIZATION TERM OF LOAN 0 ONZ IN YEABS 2 25.0
25 1INPUT 1.0 POR LCAN OFTIONS, EL3E 0.0 0.
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sassexs®  DATA RECAPITULATION #* BUN NUMBER 1, *#¢sssxs

*01 PRBOPERTY TYPE (NEWRES=1,,0LDBES=2.,NEWCON=3,,0LCCON=4,) 3.
#02 PROJECTEC HOLDING PERIOD OF THE INVESTMENT IN YEARS 12.0
*03 NUMBER OF UNITS IN THE PROJECT 1.0
*04 AVERAGE NUMBER QP SQUARE FEET PER UNIT . 14000.00
#05 AVERAGE MONTHLY RENTAL PER UNIT 3 1.00

NUMBER OP PROBABILITY PCINTS = 5
_PROBABILITY VALUE

0. 6500.00000
25. 6800,00000
50. 6925.00000
75. 7100.00000
100. 7292,.00000
«06 EXPECTED OCCUPANCY (X) 2 1.0000
NUNBER CF PROBABILITY POIRTS = £
EROBABILITY VALUE
0. 0.89000
25, 0.93000
50. 0.95000
75. 0.97500
100. 0.99990
«07 ANNUAL GROWTH OF THE RENTAL INCOME (% OR 3ANT) & 1.0000

NUMBEBR OF PROBABILITY POINTS = 5
FBOBABILITY VALUE

0. 0.04000
25. 0.06000
50. 0.08000
75. 0.12000
100. 0.15000
#08 TOTAL COST OF THE LAND 2 85000.00
#09 COST OP ALL IMPROVENENTS (TOTAL OR PER SQFT) @ 530000.00
#10 INVESTORS REQUIRED RATE OF RETUMN ON BQUITY (%) 0.1000
#11 REINVESTMENT RATIE CN ECUITY CASB ELOW (%) & : 0.0800
#12 OPERATING EXPENSES (% OF GR INC OR SAMT 1ST YEAR) @ 1.0000
NUEBER OF PROBABILITY POINIS = S
PROBABILITY VALUE
0. 0.26000
25. 0.28000
50. 0.32000
75. 0.35000
100. 0.40000
#13  ANNUAL GROWTH IN CPERATING EX.PENSES (% OR SANT) o 1.0000
NUMBER OF PROBABILITY POINTIS = 5
PROBABILITY  VALUE
0. 0.0 ) .
25. 0.03000 - g
50. 0.06000
75. 0.10000
100. 0.12000
*14 DEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., 5¥D=3.) 1.2
#15 DEPRECIAELE LIFE OF THE IMPROVEMENTS 50.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
*17 ORDINARY INCOME TAX BATE (%) @ 0.4000
#18 CAPITAL GAINS TAX BATE (%) 2 A 0.2500
#19 REVERSION AMOUNT (GROWTH X OR $SALES PRICE OR GIN) a 1.0000
NUBBER OF PROBABILITY POINTS = 5
PROBABILITY  VALUE
0. 6.90000
25, 6.50000
50. 7.00000
75. . 7.50000
100. 8.00000
#20 SALES COMNISSION AT END OF THE BOLDING PERIOD (%) @ 0.0300
#21 INVESTORS SHORT TERN BOBROWING RATE (%) a 0.0850
#22 AMOUNT OF LOAN # ONE (SAMT OR % OF PURCHASE PRICE) @ 0.7500
#23  INTERBST RATE ON LCAN § ONE (%) @ 0.0925
*24 ANORTIZATION TERM OF LOAN # ONE IN YBARS 3 28.0
e25 INPUT 1.0 POR LOAM CPTIONS, ELSE 0.0 1s.
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Project #25

s¢saxsax  DATA RECAEITULATION #¢ RUN NUMBER 1. #essssws

#01 PROPERTY TYPE (NEWBES=1,,0LDRES=2.,NEdCOM=3.,0LLCON=4,)

*02 PROJECTED HOLDXNG PERIOD OF THE INVESTMENT IN YEARS
#03 NUMBER OF UNITS IN THE PROJECT

*04 AVERAGE NUMBER CP SQUARE FEET PER UNIT

#05 AVERAGE MONTHLY RENTAL PER ONIT @

NOMBER QF PROBABILITY PCINTS = 5

PEOBABILITY VALUE

0. 61.50000
25. 67.70000
50. 73.84999
75 ’ 76.89999

100. 80.00000

#06 EXPECTED OCCUPANCY (X) 2
NOUMBER OF PROBABILITY ECINTS = 5
FEOBABILITY VALUE

0. 0.77000

25. : 0.84000

50. ... 0.92000

75. 0.95000

100. 0.99990
#07 ANNUAL GROSTH OF THE RENTAL INCOME (% OR $AMT) @
NOUMBER OF PROBABILITY POINTS = 5
EBOBAEILITY VALUE

0. -0.06000

25. 0.0

50. 0.06000

75. 0.12500

100. 0.19000

*08 TOTAL COST OF THE LAND @

*09 COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) @

*10 INVESTORS REQUIRED RATE OF RETURN ON EQUITY (%)

#1171 REINVESTMENT RATE ON EQUITY CASH FLOR (%) 3

*12 OPEBATING BXPENSES (% OF GR INC OR $ANT 1ST YEAR) 2

NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0. 0.33000
25. 0.37500
50. 0.41000
5. 0.45000
100. 0.5000¢
#13 ANNUAL GROWTH IN GPERATING EXPENSES (X OB $AMT) &
NUMBER OF PROBABILITY POINTS = 5
FROBABILITY VALUE
0. ’ -0.02000
25. 0.0
50. 0.02000
75. 0.05000
100. 0.10000

+#14 DEPBEC METHOD {SL=1., 125%=1,25, 150%=1.5, DD=2., SYD=3.)

*15 CEPRECIABLE LIFE OF THE IMPROVEMENTS
16 SALVAGE VALUE OF THE DEPRECIAELE BASIS (%)
*17 ORDINARY INCONE TAX RATE (%) @
*18 CAPITAL GAINS TAX RAIE (X) 3
#19 BEVERSION AMOONT (GROWTH % OR $SALES PRICE OR GIM) a

NUMBER QP PROBABILITY POINTIS = 5
PROBABILITY VALUE
0. 4.00000
25. 5.00000
50. 6.00000
5. 7.50000
100. 9.00000

%20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) @
$21 INVESTORS SHORT TERM BORROWING RATE (%) 3

$22 ANGUNT OP LOAN ¢ ONE (SART OF % OF PURCHASE PRICE) o
*23 INTEREST RATE CN LCAN & ONE (%) &

#24 AMORTIZATION TEREM OF LOAN ¢ ONE IN YEARS 3

#25 INPUT 1.0 POR LCAN OETIONS, ELSE 0.0
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sxsss492  DATA RECAPITULATION #* RUN NUNBER 1. ##4ssttex

#01 PROPERTY TYPE (NEWRES=1,,0LDRES=2,,NEWCON=3.,0LDCOMN=4,)

#02 PBOJECTED HGLDING FERIOD OF THE INVESTMENT IN YEARS
#03 NOMBER OF UNITS IN THE PROJECT
*04 AVERAGE NUMBER OF SQUARE FEET PER UNIT
#05 AVERAGE MONTHLY BENTAL PER UNIT 3
%06 EXPECTED OCCUPANCY (X) @
07 ANNUAL GBROWTH OQF THE RENTAL INCCME (X OR $ANT) 4
408 TOTAL COST OF THE LAND 2
*09 COST OF ALL IMPROVEMENTIS (TOTAL OB PER SQFT) @
#10 INVESTORS REQUIRED RATE OF EETUBN ON EQUITY (X)
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (%) 2
12 OPBRATING EXPENSES (% OF GR INC OR SAMT 15T YEAR) 9@
13  AYNOUAL GROWTH IN OPBRATING EXPENSES (% OB SAMT) @

¢14 DEPREC MERTHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., SYD=3.)

*15 DEPRECIABLE LIPE OF THE IMPROVEMENTS
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X)
#17 ORDINARY INCOME TAX BRATE (X) @
%18 CAPITAL GAINS TAX RATE (%) @ ”
%19 BEVERSIOR ANMOUNT (GROWTH % OR $SALES PRICE OR G1M) 2

NUNBER OF PROBABILITY POINTS = 5
PBOBABILITY VALUE
Q. 0.0
25. 0.01000
50. 0.02000
75. 0.02500
100. 0.05000

%20 SALES COMMISSION AT END OF THB HOLDING PERIOD (X) 3
#21 INVESTORS SHORT TERM BOBRROWING RATB (%) 3

#22 ANOUNT OF LOAN # ONE (SANT OB X OF PURCHASE PRICE) @
423 INTBREST RATE ON LCAN & ONE (X) @

#24 ABORTIZATION TERS OF LOAN & ONE IN YEARS @

#25 INPUT 1.0 FOR LOAN OPTIONS, ELSE 0.0

- 193 -

3.
10.0
1.0

100000.00
25000.00

0.9999
0.0

200000.00
1500000.00

0.0800
0.0800
0.0
0.0
1.00
30.0
0.0

0. 4000
0.2500
1.0000

0.0300

0.0800

0.,8000

0.0900
20.0
20.
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ssvssexs  DATA RECAPITULATION #+ RUN NUMBER 1. #exexsass

*01 PROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEWCON=3.,0LCCON=4.) 4.
*02 PROJECTSD HOLDING PERIOD OF THE INVESTMENT IN YEARS 10.0
*03 NUMBER OF UNITS IN THE PROJECT 1.0
*04 AVERAGE NUMBER OF SQUARE PEET PER UNIT 41000.00
#05 AVERAGE MONTHLY RENTAL PER OUNIT @ 1.00
NUMBER QF PROBABILITY PCINTS = S
FFQOBABILITY VALUE
0. . 6450.00000
25, 6680.00000
50. 6881.00000
75. 7025.00C00
100, 7170.00000
*06 EXPECTED OCCUPANCY (X) @ 1.0000
NUMBER OF PROBABILITY PCINTS = E)
PEOBABILITY VALUE
0. *. 0.90000
25. 0.93000
50. 0.96000
75. €.98000
* 100, 1.00000
*07 ANNUAL GBROWTH OF THE RENTAL INCOME (X OR S$AMT) & 1.0000
NUMBER OF PROBABILITY PCINTS = 5
FBOBABILITY VALUB
0. 0.0
25, 0.02000
50. 0.04000
5. 0.06000
100. 0.10000
*08 TOTAL COST OF THE LAND 3 100000.00
*09 COST OP ALL IMPROVEMENTS (TOTAL OF PER SQFT) a 670000.00
%10 INVESTORS REQUIRED RATE OP RETURN ON ZQUITY (%) .1200
*11 BEINV2STMENT RATE ON EQUITY CASH PLOW (%) @ 0.0800
*12 OPERATING EXPENSES (% CP GR INC OR $AMT 1ST YEAR) @ 1.0000
%13 ANNUAL GROWTH IN OPERATING EXPENSES (% OR $aNT) @ 1.0000

NUMBER QP PROBABILITY POINIS = S
PROBABILITY VALUE

0. 0.0
25. 0.03000
50. 0.05000
5. 0.08000
100. © 14001.25000
1% DEPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., S¥YD=3.) 0.0
¢15 ECEPRECIABLE LIPE OF THE IMPROVEMENTS 30.0
16 SALVAGE VALUB OF THE DEPRECIABLE BASIS (%) 0.0
*17 OBDINARY INCCME TAX RATEB (X) a 0.4000
#18 CAPITAL GAINS TAX RATE (%) 3 0.2500
*#19 REVERSION AEOUNT (GROWTH % OR $SALES PRICE OR GIM) 3 1.0000

HUMBER OF PROBABILITY POINTS = 5
EROBAPILITY VALUE

0. 6.00000

25, 6.50000

50. 6.80000

15. 7.00000

100. 7.50000 '
%20 SALES CONMMISSION AT END OF THE HOLDING PERIOD (%) & 0.0300
*21 INVESTORS SHORT TERM BOBROWING BATE (%) a 0.0800
22 AMOUNT OF LOAN # ONE (SANT OR X OP PURCHASE PRICE) 3 550000.0000
*23 INTEREST RATE ON LOAN & ONE (%) 4 0.1000
*24 AMORTIZATION TERM CP LCAN 8 ONE IN YEARS @ 25.0
*25 INPUT 1.0 FOR LOAN OPTIONS, ELSE Q0.0 15.
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#esr%3es DATA RECAPITULATION #** RUN NOMBER 1, #%asssxs

- 195 -

*01 PROPERTY TYPE (NEWBES=1.,0LDRES=2.,NENCOA=3,,0LDCON=4.) 4.
%02 PROJECTED HOLDING PERIOD OF THE INVESTHENT IN YEARS 6.0
#03 MNUMBER OF UNITS IN THE PROJECT 2.0
*C4 AVERAGE NUMBER CP SQUARE FEET PER UNIT 2460.00
*05 AVERAGE MONTHLY RENTAL PER UNIT @ 1.00
NUMBER OF PROBABILITY PCINTS = 5
EEOBABILITY  VALUE
0. 275.00000
25. 500,00000
50. 550.00000
5. 500.00000
100. 625.00000
*06 EXPECTED OCCUPANCY (%) @ 0.9600
#07 ANNUAL GROWTH OF THE RENTAL IKCOME (% OR $ANT) 3 1.0000
NUMBER OF PROBABILITY POINTS = 5
EROBABILITY YALUE
0. 0.0
25, 0.02000
50, . 0.05000
5. 0.C80C0
100. 0.10000
«08 TOTAL COST OF THE LAND @ 20000.00
*09 COST OF ALL INPBOVENENTS (TOTAL OR PER SQPT) @ 80000.00
*10 INVESTORS REQUIBED RATE OF RETUBRN ON EQUITY (%) 0.1000
¢11 REINVESTMENT RATE ON EQUITY CASH PLOW (%) @ 0.1000
*12 OPERATING EXPENSES (% CF GR INC OR SAST 1ST YEZAR) 2 1.0000
MUMBER OF PROBABILITY POINTS = 5
PROBABILITY  VALUE
0. 0.12000
25. 0.13500
50. 0.15000
75, 0.18000
100. 0.20000
*13 AMNNUAL GROWTH IN CPEBATING EXPENSES (% OB SAMT) a 1.0000
NUMBER OF PROBABILITY POINTS = 5
FEOBABILITY  VALUE
0. -0.05000
25. -0.03000
50. 0.0 , .
75. 0.03000 : :
100, 0.05000 ,
*i4 DEPREC METHOD (SL=1,, 125%=1.25, 150%=1.5, DD=Z., SYD=3.)  1.00
*15 DEPRECIABLE LIPE OF THE IMPROVEMENTS 30.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (X) 0.0
*17 ORDINARY INCOME TAX RATE (%) @ 0.4000
#18 CAPITAL GAIES TAX RATE (%) 3 0.2500
#19 REVERSION AMOUNT (GROWTH % OR SSALES PRICE OB GIN) @ 1.0000
NUMBER OF PROBABILITY POINTS = 5 .
PHOBABILETY  VALUE
0. 8.00000
25, 8.50000
50, 9.30000
75. 9.60000
100. 10.00€00
#20 SALES. COMMISSION AT END OF THE HOLDING PERIOD (%) @ 0.0300
#21 IRVESTORS SHORT TERM BOBROWING RATE (%) & 0.0900
#22 AMOUNT OP LOAN # ONE (SAMT OR % GE PURCHASE PRICE) @ 0.9000
#23 INTEREST RATE CN LCAN & ONE (%) @ 0.0850
#20  AMORTIZATION TERM OF LOAK & ONE IN YEARS 2 20.0
#25 INPUT 1,0 POB LGAW OFTIONS, ELSE 0.0 15,
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sesxsss*  DATA RECAPITULATIION ** RUN NUMB

ER 1., #*sessnsx

#0171 PBROPERTY TYPE (NEWRES=1.,0LDRES=2.,NEMCON=3,,01DC08=4.) 1a
*02 PROJECTED HOLDING PEEIOD OF THE INVESTNENT IN YEARS 7.0
*03 NUMBER OF UNITS IN THE PROJECT ' 236.
*04 AVERAGE NUMBER OP SQUARE PEET PER USIT 169.37
%05 AVERAGE MONTHLY RENTAL PER UNIT @ 1.00
NUMBER OF. PROBABILITY POINTS = 5
PEOBABILITY  VALUE
0. 212.00000
2S. 220,00000
50. 229,00000
75. 240,00000
100. - 250.00000
%06 EXPECTED OCCUPANCY (%) @ 1.0000
KUMBER OF PROBABILITY POINIS = 5
PROBABILITY  VALUE
0. 0.80000
25. 0.90000
50. . 0.95000
75. -, 0.97000
100. © 0.99990 ,
#07 ANNUAL GROWTH OF THE RENTAL INCCNE (% OB SAMT) @ 1.0000
NUMBER OF PROBABILITY POINTS = 5
PEOBABILITY  VALUE
0. 0.04000
25, 0.06000
50. 0.08000
75. 0.09000
100. 0.10000
*08 TOTAL COST OF THE LAND @ 245000.00
%09 COST OF ALL INPROVEMENTS (TOTAL OR PER 5QPT) 2 3155000.00
#10 INVESTORS REQUIBED RATE OF BETUBN ON EQUITY (%) 0.1025
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (%) 2 0. 1000
*12 OPERATING EXPENSES (% OF GE INC OR SANT 1ST YEAR) @ 1.0000
NUEBER OF PROBABILITY FQINIS = S
EEOBABILITY  VALUE
0. 186291.00000
25. 1956008.,00000
50. 204920.00000
75. 214230.0C000
100. 232863.00000
%13 ANNUAL GROWTH IN OPERATING EXPENSES (% OB $ANT) @ 1.0000
NUBBER OF PROBABILITY POINTS = 5 :
EBOBABILITY  VALUE
0. . 0.06000
25. 0.07000
50. 0.08000
75. 0.10000
100. 0.12000
»14 DEPREC METHOL {SL=1., 125%=1.25, 150%=1.5, DD=2., SID=3.) 1.25
#15 DEPRECIABLE LIFE OF THE IMPROVEMENTS 30.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
#17 ORDIKARY INCCME TAY RATE (%) @ 0.4000
%18 CAPITAL GAINS TAX RATE (%) @ 0.2500
*19 REVERSION ANOUNT (GROWTH % OR $SALES PRICE OR GIN) @ 1.0000
NUNSER OF PROBABILITY POINTS = 5
EFOBARILITY  VALUE
0. 0.0
25. 0.01000
50. 0.02000
75. 0.04000
100. 0.06000
#20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) 3 0.0200
#21 INVESTORS SHORT TERM BOBROWIRG 8ATE (%) 2 0.0800
#22 ABOUNT OF LOAN # ONE (SAMT OB % OF PURCHASE PRICE) @ 2900000.0000
#23 INTEBEST RATE ON LOAN ¢ ONE (%) 2 0.0975
+24 AMOBTIZATION TERN OF LCAN ¢ ONE IN YEARS @ 30.0
¢25 INPOT 1.0 POB LOAW OPTIONS, ELSE 0.0 30.
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ssdeskss DATA RECAPITULATION #* RUN NUMBER 1, e#sssess

*01 PROPERTY TYPEF (NEWBES=1,,0LDBES=2.,NEWCOM=3.,0LLCON=4,) 2.
»(02 PROJECTED HCLDING FERICD OF THE INVESTMENT IN YEARS 5.0
*C3 NOMBER OF UNITS IN THE PROJECT 16.0
*04 AVERBAGE NUMBER OP SQUARE FEET PER UNIT 700.00
*0S AVERAGE MONTHLY RENTAL PER UNIT 3@ : 1.00
.NUMBER QF PROBABILITY POINTS = 5
FROBABILITY VALUE
Q. 130.00000
25, 138.00000
50. 145.,00000
75. 154.00000
100. 165.00000
*06 EXPECTED OCCUPANCY (%) 3 . 1.0000
NUMBER OF PROBABILITY POINTIS = 5
PEOBABILITY VALUE
0. 0.80000
25. 0.90000
50. 0.95000
5. 0.97000
100. 1.00000
‘#07 ANNOAL GROWTH OF THE RENTAL IKCCHME (% OR $AMT) & 1.0000
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY VALUE
0. 0.05000
25. 0.07000
50. 0.08000
5. 0.09000
100. 0.10000
#08 TOTAL COST OF THE LAND 3 10000.00
*09 COST OF ALL IXPROVEMENTS (TOTAL OB PEBR SQFT) @ 85000.00
*10 INVESTORS REQUIRED RATE OF BETUBEN ON EQUITY (%) ’ 0.3000
*11 REINVESTMENT RATE ON EQUITY CASH PLOW (%) @ 0.0800
%12 OPEBRATING BXPENSES (% OF GR INC OR $AMT 1ST YEAE) @ 1.0000
NUMBER OF PROBABILITY POINTS = 5
PROBABILITY  VALUE
0. 12600,00000
25. 13500.00000
50. 14100.00000
15. 14500.C0000
100. 15400.00000
€13 ANNUAL GROWTA XN OPERATING EXPENSES (% OR SAMT) & 1.0000
HUMBER OF PROBABILITY POINTS = . 5
POBAEILITY VALUB , .
0. 0.08000 ’ *
25. 0.09000
50. 0.10000
75. 0.12000
100. 0.15000
#14 DBEPREC METHOD {SL=1., 125%=1.25, 150%=1.5, DD=2., S¥D=3.) 1.00
*1S DEPRECIABLE LIFE OF THE IMPROVEMENTS 15.0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
*17 ORDINAEY INCGME TAX RATE (%) & 0.4000
#18 CAPITAL GAINS TAX RATE (%) 3 0.2500
*19 REVEBSION AMOUNT (GROWTH % OR $SALES PRICE OR GIM) 3@ 1.0000
NUMBER CF FROBABILITY PCINTS = 5
EEOBABILITY VALUE
0. 90000.00000
25, 96000.00000
50. - 100000.00000
75. ‘ 108000.00000
100. 120000.00000
#20 SALES CONMISSION AT END OP THE HOLDING PBRIOD (X) @ 0.0600
%21 IRVESTORS SHCBT TERN BOFROWING BATE (%) a 0.0900
%22 ANOUNT OF LOAN # ONE (SANT OB % OF PURCHASE PRICE) @ 80000.0000
#23 INTEREST RATE ON LOAN ¢ OKE (%) d 0.0800
9286 ANORTIZATION TERN CF LCAN # OXE IN YEABRS 3 20.0
25 1IMPUT 1.0 FOR LOAN OPTIONS, ELSE 0.0 0.
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*3s¢sser  DATA RECAPITULATION #% RUN NUMBER 1, ###ssess

*01 PROBERTY TYPE (NEWBES=1,,0LDRES=2.,NEWCO¥=3.,0LLCCON=4,) 3.
#02 PROJECTED HOLDING PERIOD OF THE INVESTMENT IN YEARS 25.0
#03 NOMBER OF UNITS IN THE PROJECT 4.0
#04 AVERAGE NUMBER OF SQUARE FPEET PER UNIT 7500.00
#05 AVERAGE MONTHLY RENTAL PER UNIT @ 1.00
NUMBER OF PROBABILITY PCINTS = 5
FBQOBABILITY VALUE
Q. 1030.00000
25. 1075.00C00
50. 1120.00000
7S. 1200.00000
100. 1250.00000
*06 EXPECTED OCCUPANCY (%) 2 1.0000
NOMBER OF PROBABILITY PCINTS = 5
EEOBABILITY VALUE -
' Q. . 0.90000
25, 0.95000
<« 50. 0.97000
75. 0.99000
100. 1.00000
*07 ANNUAL GROWTH OF TBE RENTAL INCOME (% OR $ANMT) d 1.0000
NUMBER OF PROBADILITY BCINTS = 5
EBOBABILITY VALUE
0. 0.0
25, 0.00500
50. 0.01000
75. 0.02000
100, 0.03000
+08 TOTAL COST OF THE LAND 9 96000.00
*09 COST OP ALL IMPROVENENTS (TOTAL OB PER SQFT) 3 240000.00
#10 INVESTORS REQUIRED RATE OF BETURN ON BEQUITY (X) 0.1200
*11 REINVESTMENT RATE ON EQUITY CASH FLOW (X) @ 0.0600
*12 OPEBATING EXPENSES (% OF GR INC OR 3AMT 1ST YEAR) @ 1.0000
NUMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE
0. 6000.00000
25. 7000.00000
50. 9000.00000
75. . 11000.00000
100. 12000.00090
13 ANNUAL GROWTH IN OPERATING EXPENSES (% OR SAKT) o 0.0
*14 DBPREC METHOD (SL=1., 125%=1.25, 150%=1.5, DD=2., S¥D=3,) 1.25
#15 DBPRECIABLE LIFE QP THE IMPROVEMNENTS 25,0
16 SALYAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
*17 ORDINARY INCOME TAX RATE (X) 2 0.4000
*18 CAPITAL GAINS TAX BATE (X) @ 0.2500
*#19 REVERSION AMOONT (GROWTH X OR $SALES PRICE OR GIM) 2 1.0000
NUMBER OF PROBABILITY PCINIS = 5
PROBABILITY VALUE
0. 275000.00000
25, 300000.00000C
50. 350000.00000
5. 450000.00000
100. 550000.0C000
*20 SALES COMMISSION AT END OF THE HOLDING PERIOD (%) @ 0.0600
#21 INVESTORS SHORT TERM BORROWING RATE (%) & 0.0800
#22 ANOUNT OF LOAN ¢ CONE (SAMT OB %X OF PURCHASE PRICE) 3 0.7500
*23 INTEBEST BATE ON LOAN & ONE (%) a3 0.0938
*24 AMORTIZATION TERM OF LOAN # ONE IN YEARS 3 25.0
25 INPUT 1.0 FOR LCAN CPTIONS, ELSE 0.0 0.
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¢#s+x%xs  DATA RECAPITULATION % RUN NUMBER 1, wexésces

*01 PROPERTY TYPE (NEWBES=1,,0LDRES=2.,NEWCON=3,,0LlLCON=4.)
*02 PROJECTEL HOLDING PERIOD OF THE INVESTMENT IN YEARS
#03 NUNBER OF UNITS IN THE PROJECT
*04 AVERAGE NUMBER CF SQUABE PEET PEB UNIT
*05 AVERAGE MONTHLY RENTAL PER UNIT 3
NUMBER OF PROBABILITY POINTS = 5
EEOBABILITY VALUB
0. 2200.00000

25. 2300.00000

50. 2350.00000

75. 2400.00000

100, 2500.00000

*06

COPYRIGHT BY THE UNIVERSITY OF OKLAHOBMA, 1976
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EXPECTED OCCUPANCY (X) 2

NU#3BR OF PROBABILITY POINTS = 5
EROBABTYLITY VALUB

*07

e 0.90000
28, 0.92000
5G. 0.93000
5. 0.95000

100. 0.96000

ANNDAL GROWTH OP THE RENTAL INCOME (X OR SAMT) &
5

NUMBER OF PROBABILITY PCINTS =
PEOBABILITY VALUR

*08
*09
*10
*11
*12

0. 0.01000
25, 0.03000
50. 0.05000
ED 0.07000

100. 0.09000

TOTAL COST OF THE LAND a

COST OF ALL IMPROVEMENTS (TOTAL OR PER SQFT) @
INVESTORS REQUIRED RATE OF RETU&N ON EBQUITY (%)
REINVESTMENT RATE ON EQUITY CASU FLOW (X) a
OPERATING EXPENSES (% OF GR INC OR" SAHT 1ST YR AR) 3

NUMBER OF PROBABILITY POINIS = 5
PROBABILITY VALUE

*13

0. 2400.00000
25, 2500.00000
50. 2548.00000
75. 2600.00000

100. 2700.00000

ANNUAL GROWTH IN OPERATING EXPENSES (%X OB SANT) &

NUMBER OF PROBABILITY POINTS = 5
PEOBABILITY VALUE

=14
*15

16
*17
*18
*19

0. 0.03000
25. 0.05000
50. 0.06000
75. 0.07000 ¢ 4
100. 0.10000

DEPREC METHOD ({SL=1., 125%=1.25, 150%=1,5, DD=z., S¥D=3.)

DEPRECIABLE LIFE OP THE IMPROVEMENIS

SALVAGE VALUE OF THE DEPRECIAELE BASIS (X)

ORDINARY INCOME TAX RATE (%) @

CAPITAL GAINS TAX RATE (%) 2 .
REVERSION AMOUNT (GRCWIH X OR $SALES PRICE OR GINM) &

NUMBER OF PROBARILITY POINIS = S
EROBABILITY VALUE

*20

0. 6.50000

25. 7.00000

504 7.50000 o
75. 8.00000 :
100. 8.50000

SALES COMMISSION AT END OF THE HOLDING PERIOD (2) [ ]
INVESTORS SHORT TERM RORBROWING RATE (%) @

AMOUNT OP LOAN # GNE (SANT OF % OF PURCHASE PRICE) @
INTBREST RATE ON LCAN # ONE (%) 2

ABOBTIZATION TERM OP LOAN # ONE IN YEARS 3 -
INPUT 1.0 POR LCAN CETIONS, ELSE 0.0
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3'
12.0

5032 00
1,00

1.0000
1.0000

65000.00

150000.00
0.0700
0.0550
1.0000

1.0000

1.00
40.0 .

0.0
0.4000

0.2500
1.0000

160000 0000
0.0925
25.0
0.
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sessevsx  DATA RECAPITULATION #% RUN BUMNSER 1. *sssxsss
*01 PROPERTY TYPE (NEARES=1.,0LDRES=2,,0EdCON=3,,0LL0CON=4,) 3.
#C2 PxOJECTED HCLDING FERIOD OF THE INVESTMERT IN YEALS 10.0
*03 NUKPEK OF UN1ITS IN THE PROJECT 1.0
*04 AVEGAGE KUABER OF SJUARE FEET DPER UXIT 14400,00
*05 AVERAGE MONTHLY RENTAL PER UNIT o 1.0C
NUMBEK CF PRGBABILITY POLNTS = 5
PEOBABILITY VALUE
0. 960G.,00000
5. 10049C.00000
50. 10800,00600
5. 1103C. 00600
100, 1160C,00000
*06 EXPECTED OCCUPANCY (%) @ 1.0C00
NUMBER OF PROBAEILILY POINIS = 5
PROBABILLTY VALUE
0. ’ 0.83000
25, .85C00
50. (.89000
75. v.91000
100. ¢.,93C00
#C7 ANNUAL GROWTH OF TIHE SENTAL INCOME (A CR JANT) < 1.0000
NUMBER CF PROBABILITY FOINTS = 5
BROBABILITY VALUE
0. c.0
25, ¢.C1000
50. ¢.,J32000
5. 0.35000
100. t.27¢C00
*08 1T0IAL COST OF THE LAND @ 18000¢.00
*09 COS: OF ALL IMPROVEMENTS (TOTAL OR PLR S4FT) @ 670000.00
#1C INVESTORS RELUIRED RATE CF RETUaN ON EGUITY (&) C.1000
*11 HEINVESTMENT RATE O EQUILY CASH FLOW (&) @ 02,0700
*12 OPEZRATING EXFLNSEZ3 (% CF GK INC OR #AAT 1ST YEAR) & 1.0000
NUMBEK CF PFROUABILITY ECINIS = 5
EROBAPRILITY VALUE
0. 32000,0C000
25, 350C0.00CC0
50. 3756u,00000
75, 40300.30000
100. 42000,00000
*13 ANNUAL GROWTH IN OPERATING EXFENSES (8 OB SAMT) d 1,0000
NUMBER CF PROBAEILITY EBCINIS = 5
EROBABILITY VALUR
. G 0.0
5. 0.02000
5C. 0.03000
75. U.05000
10, L.07000
#14  LECREC METHOL (SL=1,, 129%=1,29, 150%=1.5, DD=2., S¥d=13.) 1.00
*15 DEPRECIABLE L1FE OF THE INPFOVLMENIS 40,0
16 SALVAGE VALUE OF THE DEPRECIABLE BASIS (%) 0.0
*17 OPFDINARY XINCCYE 7TAX RATE (%) @ 0.4C00
YAy ChiPlial Gainzs TATILIE () . 0.2509
#19 REVERSIOL AMOUNL (GROWTH % OLR 3SALES PRICE OR GIN) o 1.6000
NUMBER CF PROBAEILLTY PCINTS = ]
EROBARILITY VALUE
0. 5,25000
25. 5.500%0
50. 6.,00000
75. 6.25000
100, b H00C0
#20 SALES COMMISSION AT END OF THE dOLDING 2ERIOD (X) @ 0.0600
421  INVESTOKS S5ilORT TERNM BORROWING WATE (X) @ 0.0900
%22 AMUUNT OF LOAN ® ONE (SANT 0OR % OF PURCIASE PRICE) o 525000,00C0
*23 [NTERLST RATE ON LOAN & ONZ (%) o 0.0962
*24  ANORTIZATYON JERM CF LCAN 8 ONS IN YEARS d 20.0
25 INPUT 1.0 FOER LOAN OPTIONS, FLSZ 0.0 0.
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*sxse58%  DATA RECAPITULATION ** <Ryl NUMBERX 1, #*seasex

*01 [PROPERTY TYPE (NEWRES=1.,0LDRZ5=2.,licWC04=3,,01CCON=4,)

%02 PROJECTED HOLDING PFZRIOD OF THIZ INVLSTMENT IN YEARS
#03 NUMZER OF UNITS IR THE PROJECT

*04 AVESAGE NUHUBER OF SQUARE FEET PER JNIT

*05 AVERAGE NMONTELY RINTAL PER UKIT w

NUMBER OF PROAASILITY POINIS = 5
PBOBABILITY VALUZ
0. 6000.00000
25, 6250.00000
50. 6450.00000
5. 6875,00C00
100. 690C.00000
*#06 ESPECTED OCCUPANCY (%) @
NUMBER OF PROBABILITY POINTS = S
PROBABILITY VALUE
Q. 0.38000
25. 0.90000
50. 0.91000
5. 0.93000
100. €.95000
%07 ANNUAL GROWTH OF THE RENTAL INCCHE (X OR JAMT) &
NUMBER OF PROBABILITY POINIS = 5
PEOBABILITY VALUE
e. -0.01000
25, 0.0
50. 0.51C00
5. 0.22000
109, 0.65000.

#08 TOTIAL COST OF THE LAWD Q@

#09 COsL OF ALL IMPROVEMENTS (TOTAL OR PER 32°T) @

*10 INVISTORS REGUIRED RATE OF RETURN ON EQUITY (R)

*11 REIMVESTMENT RAIE ON EQUITY CASH FLOW (A) @

#12 OPEINEING ZXPENSES (% OF GE INC OB $AMT 13T YEAE) 9

NUMBER C7 PROBABILITY PCINIS = 5
EBOBABILITY VALUE
0. 15000.00000
25, *16000.50000
50, 18000.00000
75. 20625.000C0
100. 22000.,00000
#1713 ANRUAL GROWTH IN OPERATING EXPENSES (% v’ SAMT) &
NUMBER CF PROBABILITY PCINTS = 5
EROBABILITY VALUE
C. 0.0
25. : 0.02000
5C. 0.03000 ! b
75, 0.05000
100. 0.07000

010
v SAbvaok VALIE OF lith UeDPRECIADLE BASLS (W)
#17 OxDINARY INCCME TaX RATE (%) @
*18 CAPITAL GAINS TAX RATE (%) @
#19 REVEXSION AMOUNT (GROWTH % OR ¥SALSS PRBICE OR GINM) @

MUNLTD O PhusaciililY FCINIS = 5 :
FBOBABILITY VALUE
C. 5.50000
25. 6,.00000
50. 7.00000
75. 7.50000
100. 8.00000

€20 SALE5 COMXISSION AT END OF THE HOLDING PERIOD (%) &
*21 INVEZSTORS SHCRT TEFRM BORROWING AATE (%) d

#22 ANOUNT OF LOAN 8 ONE (SANT OR % OF PURCHASE PRICE) o
€23 INTEREST RATE OW LOAN & ONE (%) @

#24 AMORTILATION TEHM CF LCAN o OMNE IN YEARS @

25 INPUL V.0 FOE LOAN OPTIONS, ELSE 0.0
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#14 DEPREC METHOL {SL=1., 125%=1.25, 150%=1.5, DD=2., S5¥D=3,)

4o
10.0
1.0
50000,00
1.00

1.0000

1.0000

125000.00

475000.00
0.1000
0.0700
1.0000

1.0000

0

=
O 2=
(=~ ]

0.4000
0.2500
1.0000

0.0600

0.0900

0.7500

0.0925
20.0

0.



Appendix D

REGRESSION EQUATIONS

Regression Dep Var Ind Var  Slope T Value TP:ogo R2
1 BRR SIRR -.86 -1.57 .13 .07
2 FCR SIRR -.22 -1.13 .27 .04
3 PBBT SIRR -6.2 -.41 .69 .005
4 PBAT SIRR -22.0 -1.43 .16 .06
5 DCR SIRR -1.65 -.73 .47 .02
6 ELL SIRR .82 1.00 .32 .03
7 IRR  SIRR .87 1.88 .07 .10
8 X1 SIRR .17 1.55 .13 .07
9 LVR SIRR 2.05 2.38 .02 .15
10 LVR RND .70 .30 .76 .003
11 EIRR SIRR .66 1.47 .15 .06
12 EIRR SIRR 1.56 6.26 .00 NA
Regression Type Model

1-7 Common Model Results on Risk

8 Mortgage Interest Rate on Risk

9 Loan to Value Ratio on Risk

10 LVR on Risk with No Debt

11 Expected Return on Risk

12 Expected Return on Risk; Intercept Forced

Through 0.06
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