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During the past several years great interest in real
estate feasibility analysis has developed.r lt has been
stressed as a prerequisite for both new development
and investment in existing projects. The focus ol the
analysis primarily has been to lustify economically a
particular investment decision from the individual
investor's point of view. This perspective generally
emphasizes investor rate o{ return based on the
availability of project Iinancing, market demand and
rent and operating expense levels. DetermininS user
needs has concentrated on proiect operatinB income
and investor return requirements which often have
overshadowed the impacl that the public sector has
on the Ieasibility of real estate investment.

ln many instances the role o{ the public sector in land
use decisions has been ignored completely., This has
happened despite rapid expansion of local, state and
Federal levels of the public seclor's role in a{fecting
land use decisions. As a result, although an investor
may have obtained a feasibility analysis indicating
enough user demand {or an acceptable investor
return, the project may be dropped due to lack of
public support. ln many cases this is because the real
estate analyst has not included the public's perspec-
tive affecting the land use decision as an integral part
ol the feasibility analysis.

The result of this oversight by an analyst often leads
to ill will between the develop,/investor and the
public, not to mention the deterioration ol the
client's faith in the analyst. This disagreeable out-
come might be avoided if the public sector is viewed
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as a partner rather than an adversary in the develop-
ment process.

A framework which incorporates the public sector
perspective in real estate feasibility analysis is

needed. To develop this Iramework, the land use
decision environment must be viewed as a partner-
ship between the public sector, investors/prod u ce rs
and users. The acceptance of this partnership rela-
tionship requires that each partner examines and
considers how the other partner's needs are met in
land use decisions affecting a particular site.

The Land Use Decision Environment

A realistic view must be taken of the key participants
involved in the process in order to analyze the land
use decision environment. ln a broad sense, these
participants include the public sector, developers/in-
vestors or producers, and consumers or users.l Any
land use decisions which affect any site or parcel of
land will require interaction among these three
parties. This interaction suggests the need for coop-
eration wilh the ultimate understanding that the
three participants are not adversaries but partners.
While the specific goals of the individualparticipants
may differ, the participants must recognize each
other's needs and work within a partnership atmos-
phere. Each must survive the short run and prosper
through the IonB run to achieve equilibrium.

The short run constraints for each participant revolve
around their cash management cycle. Developers
must be able to meet their short run cash needs and
remain financially solvent in order to successfully
complete the development process. This requires
them to accurately estimate, control and finance
development expenditures and complete the project
on time.

The public sector participants are faced with a similar
cash management problem to finance or fund public

During the last decade real estate has been receiving
widespread attention as an attractive investment,
probably due to the relative price changes il has un-
dergone as well as the increasing awareness of its tax
shelter benefits.l Substantial advances have been
made in the theory ol the investment decision; how-
ever, considerable debate has arisen over the best
measure to use in ranking investment proposals.2
Ellwood, Strung, Friedman, and Messner and Findlay
believe that the internal rate of return (lRR) or some
variation is the best measure to use. wendt and Cerf
believe a net present value (NPV) model is best.

This paper develops an NPV model that will lead to
maximization ol the investor's current wealth, an
objective consistent with the goals of a rational in-
vestor.r The model can be used by the real estate
investor to determine: 'l) the investment decision;
and 2) the holding period that leads to weallh maxi-
mization. Sensitivity analysis will be perlormed to see
how a wealth maximizing solution is alfected by
changing some of the impact variables.

lnvestmenl Decisions: Obiectives And Crileria
The first step of the investment decision is to identify
the investor's goals. Then appropriate criteria for
reaching these goals are selected. Reasons for invest-
ing in real estate are: 1) investment security; 2) avail-
able cash flows;3) Iinancial leverage; 4) tax shelter
benefits; 5) property value appreciation; 6) equity
position; and 7) in{lation hedge. The basic under-
lying objective is maximization of current wealth.'
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Measures of ranking investment proposals have been
developed and are the internal rate of return (lRR) or
some variation, and the net present value (NPV)
method.

The IRR has received siBnificant attention as the
standard measure of return on equity investments in
real estate.t The Ellwood and lnwood rates are in es-
sence the lRR. Finance literature has long recognized
the pitlalls of using the IRR as a measure of ranking
investment proposals.o ln 1955 Lorie and Savage
pointed out the possibility of multiple lRRs when the
cash flows have more than one sign change.T Also,
maximizing the IRR will not lead to wealth maximiza-
tion.s ln recognition of the problems of the IRR
method, other measures based on it were developed
including the adyusted IRR and the Financial Man-
agement Rate of Return (FMRR).

The adjusted lRR, developed by Strung in recoS-
nition of the reinvestment rate assumptions of the
lRR, is a modified IRR that allows for cash f lows to be
invested at some realistic reinvestmenl rate. A
shortcoming of this measure is that it does not ac-
count for other problems such as multiple lRRs.

The IMRR was designed by Messner and Findlay
in an attempt to account for all shortcomings of the
lRR. This measure still introduces a bias in calculating
the rate of return generated by a particular invest-
ment. The prespecilied reinveslment rate of the
FMRR may be no more appropriate than the IRR of
the investment.

Given all the problems of the lRR, any variations still
contain a bias. The NPV method avoids these prob-
lems, correctly discounts at the opportunity cost of
funds, and is precisely the same thing as maximizing
the investor's current wealth.

The Wealth Marimizing Model
The traditional model of real estate investment de-

-t2
REAL ESTATE ISSUE5, TALL/WINTER 1981

Daniel E. Page, PhD. is an a\eslanl profe\sot of inance al viginia
Pol\reLhnic /nrt,ltrte ard Slate Universrty.

-t3



26. Roulac, Slephen E., "Can Real Estate Returns Outperform
Common Stocksl" Ihe Jounal of Portfolio Managemenr (Winrer
1976t, 26-43.

27. Roulac, Stephen E., and Kint, lr., Donald A., "lnstirutional
Strategies for Real Estate lnvestment," fhe lournal of Portfolio
Management (Summer 1977). 58-65.

28. Sharpe, William [., "A Simplified Model for Portfolio Analy-
sis,' ManeSemenl 5.ien.e lJanuary 1%3\, 277-A3-

29. Sharpe, William F., Portfolio Theory and Capitel Markets
(New York: McCraw-Hill Book Company, lnc., 1970).

10. Shipp, Royal, "Property lncome Streams - Measurint and
tvaluating Their Size and Cerlainty," Ihe Appraisal Journal l)uly
19701 , i57-375.

.11. Tuncer, Y., "Portfolio Analysis and lndirect Ulility," Amer-
ican fconomist (Sprint 1975), ]2-37.

32. Upson, Roter B., "Returns from Real Estate and Common
Slocks: A ReSional Porlfolio Analysis." Presented at lhe Eastern
tinance Association Annual Meetints,'1975.

33. Webb, lames R., and Sirmans, C. F., "Yields and Risk Meas-
ures lor Real tstate, 1!56-19z7," The Journalof Portlolio Mana1e-
menl {fall 1980),'14-'19.

14. Wendt, Paul t., and Wong, Sui N., " lnvestment Performance:
Common Stock! Versus Apartment Houses," fhe bunal ol Fi-
nrn.e (December 1 5),633-646.

35. Whilmore, C. A., 'Third Detree Slochastic Dominance,"
American fconomic Review (rune 1970), 457-459.

16. Williams, Edward t- and tindlay, lll, M. Chapman, ,nveJt-
ment Analysis (tnglewood Cliffs, New lersey: Prenlice-Hall, lnc.,
-1974).

17. Wiley, Robert J., "Real Estate lnvestmenl Analysis: An Em-
piri.al Srudy," The Appraisal Journal (Oclober '1976), 58G592.

Site And Participant Relationships
fach participant in the land use decision process
interacts with and relies on the other participants in
an effort to successfully develop a particular site. The
responsibilities, decisions, and services contributed
andlor received by each participant actually are the
culmination of extensive participant cooperation.
The Figure presents a simplified version of partici-
pant and site relationsh ip.

Public Sector/lite
The fundamental relationship between the public
sector and the site is presented as 1 in the Figure. This
relationship is dominated by the services and policy
decisions affecting the site. ln return, the site repre-
sents the basis for levying real estate taxes which are
used to finance the many services provided by the
public sector including police and fire protection,
utilities, schools, libraries, roadway maintenance, etc.
Policy decisions include master planning, zoning,
building codes, environmental controls, and capital
improvement programs. The availability of public
services coupled with the implementation of policy
decisions may serve to encourage, discourage or
preclude development.

Public Sector/User
The relationship between the public sector and the
user (2 in the Figure) concentrates on policy deci-
sions and services to the user, and tax payments and
political input to the public sector. Services provided
directly to the user include health facilities, schools,
transportation, recreational f acilities, etc. Policy deci-
sions af{ecting the user might include utility charges,
neighborhood zoning decisions and tax rate deci-
sions. The user pays real estate, personal property,
sales, and income taxes,which are used to finance
public sector operations. Users also should provide a
great deal of input to the public seclor, which is

directed through the elective process and direct
Sovernment participation achieved through service
on appointed boards and commissions.

User/Producer
User and producer relationships (3 in the Figure) are
developed through the market system. Rental levels
and purchase prices are the result of the interaction
of market supply and demand for real estate services.
Relative increases in profits may stimulate new
development, while relative declines would dis-
couraSe it.

Producer/Site
The relationship between the producer and the site
(4 in the Figure) is dominated by services and policy
decisions ol the producer which affect the site and its
capital. These services and decisions include devel-
opment concept, design and actual development.
Capital applied to the site includes financing, labor
and management skill.

development expenditures. For example, public
services to a site usually must be provided {ollowing
annexation and the initial costs may exceed the
revenue Benerated by property taxes from the
annexation. As a result, master planning may attempt
to coordinate growth with the public sector's ability
to provide public services as well as pay for them.

Real estate users or consumers also must operate
within a cash management cycle. Owner-occupants
andlor tenants must be able to pay the real estate
market price. ln commercial real estate, users effec-
tively must meet monthly rental payments and still
earn a market profit on their goods and services.
Residental real estate users must be able to pay
market prices and still meet consumption and saving
d ema nds.

ln the short run then, land use decisions allecting any
site should recognize each participant's cash man-
agemenl needs. Both on a collective and individual
basis the participants should work each other's cash
management needs into their respective decision-
making process. lt is not suggested that one or two
participants must cater to the specific needs or de-
mands o{ the third participant, but rather each par-
ticipant should be aware of the others' roles and
responsibilities within a partnership atmosphere.

Long run constraints on the development partici-
pants revolve around the economic and cultural
stability of the community where development
occurs. This stability or societal equilibrium requires
continued communication among the participants.
Developers have a long run responsibility to the
community to create or produce real estate services
which will provide an acceptable environment. An
example of this type of commitment is community
political involvement and leadersh ip.

The public sector needs to consider expected demo-
graphic and economic changes in planning for future
Browth. By determining where growth might occur,
development and planning can be encouraged.

Real estate users or consumers also contribute to
societal equilibrium through their input in the
development of local land use policy. Users also can
support policy decisions made in the public sector
which affect community attractiveness such as public
transportation systems and political activism.
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User/5ite
Numtrer 5 shows the primary relationship between
the user and the site as the net benefits to the user.
These benefits represent the utility derived from the
rite by the user and are either pecuniary or nonpe-
cuniary. Pecuniary benefits could include increased
sales due to location or design, while nonpecuniary
benelits might include prestige associated with the
site.

Public Sector/ Producer
Number 6 represents the relationship tretween the
putrlic sector and the producer, perhaps the least
understood and recognized of the relationships.
With the recent increase of public sector influence in
the development process, difficulties have emerged
which tend to put the two participants in an adver-
sary position. The primary relationship between the
public sector and the producer includes communica-

tion and an exchange of ideas, which generally are
informal at best and nonexistent at worst.

Producers may perceive the public sector as repre-
senting a series of obstacles to development, whereas
the public sector may perceive producers as insensi-
tive to macro-socioeconom ic issues. Neither percep-
tion represents the attitude of the participants who
are making efforts to be fair and responsive to each
other's needs.

A major problem area in the relationship between
the public sector and producers lies in the nature of
their day-to-day interaction where often communi-
cation only occurs when a problem arises. For
example, a request for a zoning change may require
interaction that is usually carried out through a fairly
well-defined series of steps. An application re-
questing the change is made and is followed by
review and recommendation by the public sector.
During the process both parties are aware that
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utility function. Unlike the mean-variance crilerion,
stochastic dominance orderings are independent
of the type of probability function under exam-
indtion. However, in comparison to mean-variance,
the application of stochastic dominance rules re-
quires signi{icantly more data. Dominance criteria
require estimation of the entire probability function
.rnd larger numbers of comparisons are needed lo
derive the efficient set of portfolios. The recenl
development of efficient algorithms for applying
stochastic dominance tests have partially alleviated
t hese difficulties.ro

The less restrictive utility aspects and the more com-
prehensive nature of stochastic dominance make it
more appealing as an efficiency criteria for invest-
ments in general. Especially attractive for real estate is

the attribute that stochastic dominance orderings do
not depend on the type of probability function de-
scribing the investment or portfolio. For example,
Ieldstein 11969] and also Hanoch and Levy [1959] have
shown that the E-V criterion requires that the two
parameters of the distribution of returns be inde-
pendent of one another, which limits the Benerality
of the E-V criterion. Ar8uing that this restriction may
not be so severe in practice,2r Levy and Sarnat note
that ".. . risk averse individuals tend to diversify their
holdings, that is, they bu ild portfolios of a number of
securities. Moreover, mutual funds make relatively
large portlolios of hundreds of individual securities
readily available even to the small investor. To the
degree that the returns of the individual securities
are independent of one another, the return on rela-
tively large portfolios should approximate a normal
distribution." This conclusion is based on the Central
Limit Theorem; and indirect empirical evidence
shows that the distribution of returns to mutual funds
investors does approximate the normal. The normal
distribution depends on only two independent
parameters - the mean and variance. Levy and Sar-
nat conclude that the E-V model provides an appro-
priate criterion for the mutual funds segment of the
securities market. They state that "... to the extent
thal mutual {unds provide a relevant proxy for in-
vestment portfolios in 6eneral, the statistical evi-
dence suggests lhat lhe mean-variance criterion can
provide an e{fective decision rule for most risk-
averse investors..." [1972, p. 330].

These conclusions seem more applicable to securities
investment than to real estate. While it can be as-
sumed that real estate investors are risk averters and
attempl to diversify, their abilities seem more limited.
AlthouBh the real estate investment trusts (RElTs)

could provide the small investor with a means of di-
versification as mutual Iunds provide for security
investors, it appears they do not. lnvestors may not
consider investing in REITs as a substitute for direct
real estate equity investment, that is, significant dis-
tinctions exist between investinB in REITs and direct
purchase of real estate. For example, REIT securities
trade in relatively eflicient and organized national

security markets in comparison to the markets for di-
rect real estate equity investment. ln addition, direct
real estate investment involves management costs
normally not associated with RElTs. The markets for
REITs and direct real estate investment appear se8-
mented and appeal to different classes of investors.

Therefore. it seems that neither mutual funds nor
REITs provide a relevant proxy to direct real estate
equity investment portfolios. The potential for
asymmetric distributions ol return and the absence
o{ two independent parameter distributions in real
estate investing seem greater.

Conclusions
Selected alternative risk measures and risk screening
devices were evaluated with respect to their appro-
priateness and feasibility for assessing risk in real
estate investments. Previous empirical studies in this
area whirh have relied largely on vdridnce type
measures of dispersion have indicated that real estate
returns in general are less risky than those for com-
mon stock. Deficiencies of the variance as a risk
measure as well as significant distinclions between
the return characteristics of real estate and securities
ju:tifv a more exlensive examination.

The alternative risk screening approaches investi-
gated in this study included beta. semi-variance,
skewness and kurtosis, and stochastic dominance.
Resull: suggest lhat direcl real estate equity investinB
for a given amount of wealth appears to offer lesser
opportunity for diversification and greater potential
for large losses than for securities investment. A
greater likelihood for asymmetric distributions ol
return for real estate as compared with securities is

suggested. To lhe extent that asymmetry occurs in
re;l estate returns. the semi-variance, skewness and
kurtosis, and stochastic dominance approaches ap-
pear more appealing in concept than the variance.
The measure, Sn, the semi-variance with zero profit
as the point of ieference, is appealing for real estate
even when the distributions of return are symmelric.
The more sophisticated approaches entail Sreater
data and computational problems in application than
the mean-variance technique. Since real estate port-
folios tend to involve fewer distinct assets and
require consideration of fewer pre-selection alterna-
tives than security portfolio selection, these prob-
lems are nol necessarily prohibitive.

The tractability of the systematic risk or beta concept
has definite advantages lor real estate investing al-
though the nature of current real estate assets and
markets severely limits the applicability of the CAPM
in direcl equity real estate investment.

Conclusions were based on a conceptual analysis ol
the characteristics of real estate assets. These char-
acteristics are the lumpiness (largeness), indivisibility,
illiquidity, extensive leveraging and greater man-
agement role inherent in real estate investment. Ex-

tensive empirical research is still needed.

something is at stake. Often, if the applicant is asking
for something that the public sector does not wish to
grant, the parties will be pitled in an adversary
position. To remedy this situation it is necessary to
develop a communication network or medium de-
void of specific confrontation, such as workshops
sponsored by the public sector or by producers.
Explanations of city growth manaSement policy and
producer involvement would provide understanding
between the two parties.

pants and tenants affect user's ability or willingness to
pay for real estate services. Macro-economic changes
to general economic aclivity, employment and inf la-
tion significantly can affect user decisions. Corporate
users will plan plant and office expansions based on
expectations of future economic Srowth. lf their
expectations are jolted by major changes in eco-
nomic policy decisions, the response may change
drastically lhe oulcome of decisions concerning a

part icular site. Just as adverse economic news may
cause a reduction in demand, optimistic news may
increase it.

Other sources of exogenous shocks that directly af-
fect users and normally cannot be controlled include
job transfers, promotions, loss of job, death, illness or
divorce. These shocks can siBnificantly alter personal
la nd use decisions.

Exogenous Shocks To The
Public-Private Partnership
ln addition to the relationships among the public
sector, producers and users, there exist potential
exogenous shocks (triangles in the Figure) which
affect how the participants affect the site. The
participants usually cannot control these shocks
which are external, but can respond or react to them.

Public Sector
Exogenous shocks affecting the public sector's im-
pact upon land use decisions can be the result ol
several faclors. Changes in elected officials via ap-
pointments to boards and commissions or through a

change in support for certain policy decisions may
cause a shift in policy orientation towards land use
decisions. As elected officials come and go over the
years, local government's attitude toward land use
policy may change. These changes usually are not
controlled by public sector administrators. There-
fore, while the employees remain, the policies they
must implement may vary.

Changes in key personnel may also cause changes in
public sector land use decisions, For example, a new
planning department head may recommend new
policy guidelines for growth management. Other
lower level personnel changes may affect land use
planning to a lesser extent.

Citizen support could also a{fect public sector land
use which may result in an attitude change. For
example, a desire for less government may result in a
demand by citizens for tax cuts. Existing public sector
land use policy may require substantial expenditures
of public funds generated by either taxes or bond
proceeds. Unwillingness to approve lax increases or
bond referendums could result in reduced public
sector activity in land use policy areas.

These exogenous shocks basically are outside the
control of the public sector. As a result, public sector
land use decisions must respond to these shocks on a

continuous basis. Policy changes cause difficulties
not only for the public sector but also for producers
and users who discover that the "rules of the game"
have changed as reflected in land use policies and
guidelines.

Users

The majority o{ exogenous shocks to owner-occu-

Producers
Exogenous shocks to all producers or an individual
producer could develop in the general marketplace.
These shocks would include the same macro-
economic changes which affect users such as in-
creases in unemployment and inflation. Inflation
increases cost which must be passed on to the
ultimate consumer; unemployment can reduce de-
mand for real estate services.

Exogenous shocks affecting individual producers, or
micro shocks, would include increased competition,
major local employer relocations and producer-
employee labor problems. Policy decisions from the
public sector such as Srowth policy, zoning decisions,
and local ordinances on development may impact a

producer's ability to develop a site in a certain
manner. Financial changes such as project failure
may limit a producer's ability to attract adequate
backing for future projects.

lmplications for The Parlicipants
The framework here implies the need to develop
new relationships among the participants. The public
sector, producers and users must realize that they are
partners in the development and growth of a city.
The public sector and producers especially share
responsibility in developing this pannership.

Users contribute to the partnership through the
market system, public forums and governmental in-
volvement. Through the market system and their
willingness to buy or rent the developed properties,
users accept or reject the site development. ln the
public forum, users voice their ideas and comments
concerning local growth patterns and specific site
developments. Cenerally not organized structurally
as well as the public sector or producers, users
usually cannot provide the physical framework for
partnership development. Thus, user responsibility in
this area lies primarily in supportinB the concept and
participating with the public sector and producers
through the development of neighborhood associa-
tions and other organizations of concerned citizens.
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Public sector and producer responsibility in the
development of the partnership lies in the area of
communication and idea exchange. The process of
this exchange is evident through permit and zoning
variance requests and the public meetings where
these decisions are ultimately made. Often, the
public hearing results in m isunderstand ing and
confusion due to ill preparation on the producer's
part. The concept of a public-private partnership
requires development of a forum to enhance pro-
ducer ability to understand public sector develop-
ment requirements. This could be facilitated through
workshops, seminars and informal presentations.

Through explanation of policies, growth strategies
and ordinances, etc., by the public sector, and
through the acceptance ol feedback from producers,
land use policy could develop which would be better
accepted, understood and implemented. A frame-
work is necessary where public sector land use
decision makers can interact professionally with
producers in a nonconfrontative atmosphere, re-
sulting in producers better understanding and appre-
ciating the public sector perspective and vice versa.

The development ol this framework of cooperation
may require the creation of a new professional role
in the land use decision environment. This role might
be filled by land use government relations specialists
who act as consultants to both the public sector and
producers and concentrate on providing the link to
advance communication and idea exchange. This
role actually would be quasi-legal and enable the
public sector to convey development ordinances and
laws to producers, while advising both sides of the
varied impact of Iand use decisions on the partici-
pants. The input of a land use government relations
specialist would be an extension of the role of a
market and economic feasibility analyst.

feasibility Analysis And The
Public-Private Partnership
lncreases in public sector involvement in land use
decisions should recognize the impact of a devel-
oping public-private partnership in real estate feasi-
bility analysis. Understanding the framework in
which land use decisions are made has become a
prerequisite to the complete real estate feasibility
analysis. This lramework includes not only the ad-
ministrative steps for development approval but also
an appreciation of the short run constraints affecting
participants. Analysis of the short run constraints
often deals with immediate land use decisions. For

example, in cases where residential development
might hinge on utility extension, the short run costs
materially may affect the public sector's ability to
support the land use decision. A complete feasibility
analysis must also consider the long run impact of
land use decisions such as development of transpor-
tation lines which may be made well in advance of
individual land use decisions.

5ince the complete real estate analysis includes a
market and economic analysis, the critical relation-
ships among the public sector, producers and users
would be analyzed directly in the market study. A full
analysis of the public-private partnership is essential
to a complete market study and the land use govern-
ment relations specialist should provide such input.
The market study should include the short run and
the long run constraints affecting the development
partners. The analysis should be broken down into
the perspeclives of each participant. As such lhe
dndly)t must understand fully the respective view-
points of the public sector, producer and user.

The results of the complete market analysis will be
used as inputs for the economic analysis which will
reflect the critical relationships among the land use
decision participants. The market study provides a
more accurate picture of the actual land use decision
environment and allows the economic study to more
accurately reflect the expected outcome. By tying the
relationship among the public sector, producer and
user into the economic analysis via the market
analysis, the resulting land use decision should
represent a successful development that finds the
participants in equilibrium.

NOTES

1. lohn 8. Eaaley, Peter F. Spies and Marilyn Kramer Weirzman,
"Market Sludy and tinancial Analysis = teasibiliry Reporl," fhe
Appraisal lournal (October 1977), 550-577; Richard U. Rarclilt,
''Appraisal /5 Market Analysis,' fhe Appreisal .lournal (Oclober
1975), $5-4(n; Jamer A. Craaskamp, "A Rational Approach ro
Feasibility Analysis," fhe Appraisal ./ournal (Oclober 1972), 513-
521; ,ame5 A. Craaskamp, A Cuide to feasibiiiry Analytir, Society
of Real Estate Appraisers, 2nd Edirion, (Chica8o, tllinois, 1973I

2. lt should be noted that this has not been true of Craaskamp's
work that is cited above.

l. Much of lhe material in the following secrions was adapted
and expanded from lhe "Two-Day Workshop: Real Estale teasi-
bility for the Appraiser," sponsored by the American Instilute of
Renl [stale Appraisers, as prepared by lames A. Craaskamp and
tutodern Realfrtere by Alvin t. Arnold, Charles H. Wu(zebach and
Mike t. Miles, (Warren, Corham and lamont, 1980).

fourth moments as well as lhe mean and variance of
the distribution of returns.r5 The third mom€nt, M3,
is given by EIR-E(R)]r and measures the skewness of a
distribution; the founh moment, Ma, given as
EIR-E(R)f, measures the "tailedness" ol a probability
distribution and is often associated with kurtosis.
Kurtosis is actually a measure of "peakedness" and
refers to the normalized fourth moment rather than
the raw fourth moment.

Although empirical evidence is mixed, usually it is

believed that the investor's utility function should be
an increasing function of M1 - indicating a prefer-
ence for positive skewness, and a decreasing func-
tion of Mo - implying an aversion to "tailedness."
Using data on individualsecurities and mutual funds
Arditti [1957, 1971] found a statistically significant co-
efficient for skewness that indicated prelerence for
positive skewness. ln a more comprehensive study
on mutual funds, Francis [1975] reported that pre-
vious evidence on the subject is sample dependent
and inconclusive, and investors do not take cog-
nizance of skewness. However. both the Arditti
and trancis studies were limited since they tested
pooled samples of multiple types of mutual funds
rather than evaluating skewness preference behavior
on subcategories of mutual funds classified by their
stated goals.

Although there is the need for empirical and further
conceptual investi8ations regarding skewness and
kurlosis in real estate investment decisions, general
conclusions regarding investor preferences even
among mutual fund investors cannot be drawn. That
such factors should be regarded in investment de-
cisions is indeed justified by theory.16 The nature of
real estate investing - the more limited ability to
diversify and the greater potential for large losses -would indicate a greater likelihood for asymmetric
distributions of returns. The need to consider skew-
ness may be greater for real estatethan for securities.

Stochastic Dominance
Another alternative to mean-variance analysis is the
stochastic dominance approach in which investment
selection is conducted by employing efficiency cri-
teria developed from the concepts of first, second
and third degree stochastic dominance.rT

First degree stochastic dominance (FSD) places no
restrictions on investors'utility functions beyond the
assumption that more wealth is preferred to less, that
is, (dUldw) ,. 0. To demonstrate, consider two prob-
ability distributions, Q(X) and R(X), where Q and R

denote the cumulative distributions of two different
investments or portfolios.rs FSD states that invest-
ment Q will be preferred to R, independent of the
concavity or convexity of the utility function if
Q (X) < R(X). This is equivalent to the condition that
the two probabilily distributions do not intersect.
Figure 2 demonstrates this graphically. The plots P, Q
and R represent the cumulalive probability functions

for three distinct investments or portfolios. lnvest-
ment P would be eliminated from the efficient set
independent of the utility function. lnvestments Q
and R would be retained, since thev intersect and lie
to the right of P.

Second degree stochastic dominance (SSD) assumes
universal risk aversion or neutrality, (d?U//dW, = 0),

FIGUHE 2
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FIGUHE 3

o

RETURN (o/o)

as well as rationality, {dUklW > 0t. This criterion states

that Q will be preferred over R i{ I tR() - Qfi)l dr

> 0, for all x. lntersection b"t*""n ih" cumulative
probability distributions may occur, but the cumula-
tive difference between R and Q must remain non-
negative over the entire domain x. SSD makes it pos-
sible to choose between investments that do not
exhibit tSD. Figure 3 shows this graphically. The
cumulative unshaded area for which R(x) > Q{x)
always exceeds the shaded area for which R(x) <
Q(x) over the entire domain of x.

When neither FSD nor SSD enable selection between
two investments, the investor can use third-degree
stochastic dominance (TSD). TSD also assumes that
(dUldW :- 0) and (druldwr :. 0). ln addition, TSD
requires that (drU/dWt . 0). ln_ ess€nce, the pros-
pect Q will be preferred to R_ if .,J 

. 
"J' IR,t, qm Id,

rl, > 0, [or all x e la, bl and _f 
r, l[(yi-- e(y)]d" > 0.,;

Proponents of stochastic dominance argue for its
theoretical superiority over the mean-variance
method on the grounds that the dominance criteria
place less restrictive constraints on the investor's
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