
THE EFFECT
OF POISON
PILI SECURI.
TIES ON REIT
STOCK PRICES

In recent years, there has been a tremendous
increase in the number of hostile corporate take-
overs and in the number of measures designed to
stop or hinder them. Several anti-takeover mea-
sures are krown as shark repellents, and they in-
volve amendments to corporate charters that restrict
changes in management control. These techniques
are proposed by managcment supposedly to protect
the interest of the shareholders by requiring that
any takeover attempt be negotiated by manage-
ment. A particularly potent type of shark repellent
is the poison pill.

Studies by Jarrell and Pound in 1986, Maltesta
and Walkling and Ryngaert in 1988 have examined
the economic effects of poison pills by considering
the effects on shareholder wealth when the adoption
of this anti-takeover delense is announced. These
studies lound that such an announcement caused
shareholders ofthe firm to receive signifrcantly neg-
ative abnormal returns. This linding is consistent
rvith the hypotheses that the poison pills can deter
value-enhancing takeovers, discussed by Easter-
brook and Fischel and Gilson in 1981, and that man-
agement is acting in its own best interest when trying
to prevent any hostile takeover that would remove
it from control.

Poison pills, unlike other anti-takeover mea-
sures, can be adopted without shareholder approval,
This may explain why the results ol poison pill stud-
ies on the effects on rvealth have been consistent,
while the results of similar studies of other anti-
takover activities have been con{licting and ambig-
uous. (see Linn and N{cConnell; DeAngelo and Rice;
Jarrell and Poulsen)

Real estate investment trusts (REITs) also have
experienced an increase in mergers in recent years.
This increase has been attributed, at least in part,
to the heightened demand for real estate caused by
volatility in capital markets and by active Japanese
investors who paid $16.5 billion for real estate in
1988 alone. REITs are concerned that disparities be-
tween real estate asset values and stock values are
creating opportunities for unfair transactions.

This article examines the eflects on wea]th from
poison pill announcements by 16 publicly traded
REITs and hnds that the overall effect on wealth is
a statistically significant decline in stock price of
-0.86 Va. The finding of a significant loss of wealth
due to the poison pill announcements supports the
management entrenchment hlpothesis.

Poison Pills
A poison pill, also known as a rights plan, is a div-
idend distribution of rights or securities with
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A City On A Hill
I or three vears a-fter his arrival in the nerv rvorld
l' in tOZz until the autumn of 1630, Boston s first
tl white settler, Reverend William Blaxton Iived
in solitary peace on Beacon Hill, a mere stone's thl'orv
from today s state capital building. \!'hen the ]{as-
sachusetts Bay Colony residents began arriving and
settling down, no doubt the Reverend Mr. Bla-xton
muttered to himself: \\rhen is all this infernal con-
struction going to stop?" Thirty-six decadcs later,
residents of Boston, the home city of both Reverend
Blaxton and this author, still are asking the same
question.

"And this is good old Boston
The home of the bean and the cod
Were the LooeLLs talh only to Cabots
And the Cabots talh only to God."

-John Collins Bossidy

Since Bossidy wrote this couplet in 1910, the situ-
ation in Boston has changed little, if at all. In the
current scenario, the genericentity described as'big
government" (including federal, state and city) could
be assigned the role of the Cabots. The real estate
profession could play the role of the Lorvells. God
would make a return appearzrnce in His original role
As always, the Cabots would be talking only to God,
and the Lowells would be ignored by their earthly
Cahot counterparts. Their state of diplomatic rela-
tions with God would remain unknown.

A chasm in communications between big go\'-
ernment and a local real estate community is ahvays
serious, but it can be devastating if it persists after
the local economy has fallen through the floor. In
the glorious "home of the bean and the cod," the
decade-long economic miracle that saw the gross
product in thc Commonrvealth of N{a-ssachusetts grorv
at an average annual rate 33% higher than the na-
tional average has ended. Unfortunately, the Com-
monwealth's economic wheels have ground to a halt
just as its public sector has geared up to start mak-
ing more than $12 billion in structural improve-
ments to Boston's highway, tunnel and sewer systems.
Ifthe nerv construction does not take place-or, even
worse, if it is halted midway through-the long-term
adverse effects on real estate markets in the Com-
monwealth will be severe. Best estimates indicate
that despite the bonanza in jobs that would be en-
gendered by these public works projects, the Conl-
monwealth's projected revenue shortfalls rvill
approach $2 billion a year for the foreseeable future.

Such mammoth public sector extravaganzas tend
to plow ahead like some ancient brontosaurus. In its
presence, local, private real estate professionals feel,
at best, like bewildered bystanders and, at worst,
Iike fresh food for the onrushing monster. This article
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The announcement of a poison pill anti-
taheouer defense reduces the wealth of
REIT stochholders.

by Willard Mclntosh

The priuate real estate sector has been

frozen out of gigantic new public worhs
projects in Boston largely because of the
Iach of communication between big
gouernment and the real estate community.

by Frank J. Parker, CRE
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discusses the coming surge in public works projects
for Greater Boston and the difliculties in bringing
them to fruition. The article also describes the in-
ternescine warfare in the public sector and the pub-
lic sector's failure to include the private sector,
especially the real estate community, as an active
partner in these most important enterprises. Al-
though the problems identified here may be worse
in Boston than in other parts of the country because
of the scope and costs of the projects involved, sim-
ilar problems undoubtedly arise elsewhere.

Artery-Tunnel Project
Automobile tralfic in and through the center of the
City of Boston has reached crisis proportions. The
main thoroughfare, the Central Artery, is an ele-
vated highway that was built at the end of the 1950s
and was designed to carry 75,000 automobiles a day.
At present, best estimates indicate an average of
200,000 automobiles clog this road system daily.
Doomsday predictions of 14-hour.a-day tra{Iic tie-
ups by the start ofthe next century with a resulting
Ioss in productivity of $2 billion annually to area
businesses have terrified the loca-l business com-
munity. In response, state arrd city offrcials have
announced a massive road and tunnel construction
project that is intended to ease some of downtown
Boston's staggering tralfrc congestion, drastica-lly
improve access to its international airport across the
Charles River and double the capacity ofboth north-
south and east-west automobile traffrc.

The disruption to downtown Boston from this
construction project is almost beyond conception. The
seven-mile long project has as its focal point the re-
placement of the major elevated north-south tho-
roughfare, the Central Artery, with a new ten-lane
roadway, mostly underground. The mqjor east-west
thoroughfare, the Massachusetts Turnpike Exten-
sion, will be lengthened via a new road and a new
four-lane harbor tunnel which hopefully will relieve
some of the current pressure on the two antiquated
tunnels that serve Logan Airport. There are fears
that the reduction in north-south expressway travel
lanes during construction will cause tralfic to back
up onto city streets arrd stop practically all circula-
tion of automobiles.

Another concern is the fear of disease. Because
a large part of the city was built by artilicial accre-
tion from the soil in Boston Harbor, there is an enor-
mous rodent population. A recent attempt to build
a small parking gzuage on Beacon Hill dislodged
and spilled so many distinctly unhappy fourJegged
creatures onto adjacent streets and into neighboring
buildings that the mind absolutely boggles at what
rvill occur when the digging begins for the Central
Artery submersion and the third harbor tunnel-
notwithstanding assurances by the contractors that
they have hired the world's leading rodent control
specialists to solve the problem.

In addition, there is great fear that the substruc-
ture of the city will not be able to handle the strains
of the digging. Since absolutely everything under-
ground in the central city area will be touched dur-
ing construction, the possibilities for destruction-

even castrophe-are present. "Can't happen, here!",
roar city and state offrcials in reply. "We have hired
a geotechnical engineer, an architectual historian
and a structural engineer to protect ourselves." Per-
haps these assurances of safety will prevail, perhaps
not. The results won't be pretty, however, if damage
does occur to historic landmarks that will be dis-
turbed-the 1711 Old State House, 1825 Faneuil
Markets and the 1750s Blackstone Buildings.

What will it all cost? More and more, the answer
seems to be; Who knows? State o{ficials who a-re not
known for exaggerated cost estimates of public works
projects have increased the final anticipated cost of
the artery tunnel project from $3.3 billion at the
project's commencement to $4.43 billion in 1987 and
$4.97 billion in July 1990. Additional upward cost
revisions appear inevitable.

There also is concern that the federal govern-
ment may reduce its funding commitment to the
Greater Boston road and tunnel system before the
project is completed. The Federal Highway Trust
Fund is the major source of federa.l monies for road-
way projects.

However, until now, the federal government has
committed itself to only $2.3 billion of the project's
expenses. Although the election of Republican Wil-
liam Weld as Governor of Massachusetts may elicit
a cooperative attitude from Washington, the na-
tional budget crisis almost certainly will restrict the
overall federal subsidy that will be available. As the
project's costs continue to rise, doubts are increasing
about how deeply into the Highway Trust Fund the
Bush Administration will dig to assist the Common-
wealth of Massachusetts.

To make matters worse, downtown Boston's
bridge and tunnel project is not the only roadway
expenditure facing the Commonwea-lth of Massa-
chusetts at present. An additional $15 billion must
be found to perform needed repairs elsewhere. It is
questionable whether the financially hard-pressed
Commonwealth will be able to carry its share of the
Central Artery-Third Harbor Ttnnel project, which
totals lUVo of the final accounting plus the amount
the federal government refuses to pay, as well as its
share of the cost of these other repairs.

During June 1990, the long-awaited plan for the
Central Artery and the Third Harbor Tunnel was
released for public comment by the Massachusetts
Department ofPublic Works. The report on the proj-
ect's environmental impact was three years late. It
encompassed nine volumes of material in 2,500 pages,
weighed 40 pounds, was eight times larger than the
telephone white pages for the City of Boston, and
cost the Commonwealth of Massachusetts $10 mil-
lion to prepare. Nevertheless, the one and only pub-
lic hearing on the plan was scheduled one week after
the report's release.

Heavy criticism has been directed at many of
the plan's proposals, including the proposal to place
most of the 13.5 million cubic yards of lill generated
by digging in the central city on Spectacle Island,
the 9?-acre eyesore in the middle of Boston Harbor.
In the end, it is hoped LhaL a 227 -acre public park
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The Relationship Of The Growth Rate And The
Capitalization Rate And The Effect On Duration

will be sculpted from the deposited rubble. Can this
proposal work? The federal Environmental Protec-
tion Agency (EPA) ald the U.S. Army Corps of En-
gineers are higtrly skeptical. Both possess veta power
and both want on-land frll site alternatives.

Criticism also has been expressed by the Sierra
Club, which has gone to court t demand that the
EPA investigate and graat air quality permits for
seven ventilation towers planned for use during con-
struction. The National Association of Railroad Pas-
sengers and the eyer-active Sierra Club are asking
U.S. Transportation Department oficials to require
a full study of adding a North Station to the South
Station rail line before digging can begin. East Bos-
ton residents want the toll plaz a removed from their
neighborhood. In addition, the Army Corps of En'
gineers is rethinking whether a 40-foot deep tunnel
is adequate in light of the accident of January 1,

1990 in which the Turkish oil tanker Gebze struck
bottom in 42.9 feet of water in Boston Harbor. All
in all, $4.9? billion may be just the initial, not the
Iinal, cost of the artery-tunnel project.

The Scheme Z Fiasco
AJI other complaints about the proposal put together
pale in comparison to the uproar created by Scheme
Z. To quote the distinguished architecture critic of
The Boston Globe, Robert Campbell, the new Cen-
tral Artery will be "a grotesque monstrosity" be-
cause a major part ofthe new roadway will be a 125-
foot high, 300-foot wide, 13- to 18Jane wide bridge
over the Charles River rather than a tunnel under
the Charles River.

The usually positive and reserved critic was ex'
coriating in his criticism: "There is something truly
nutty about all of this. The whole point of The Cen-
tral Artery project is to get rid of the overhead ex'
pressway in Boston in order to coconnect the city to
its waterfront. What is the point of replacing one
overhead highway with an even bigger one some-
where else? It is as if we were witnessing some per'
verse law ofphysics. Ifyou push the artery down in
one location, an equal and opposite mass will pop up
somewhere else."

The EPA, the main permit-granting hurdle for
the Artery-Tunnel Project, agreed with Campbell.
The agency termed this Charles Bridge design to be
"the ugliest single structure in New England." A
host of groups threat€n to sue and thus block the
Scheme Z part ofthe plan. Among the dissenters are
the Cambridge Conservation Commission, the
Charles River Watershed Association, the Cam-
bridge Citizens for Liveable Neighbors, Citizens for
a Liveable Charlestown and, as always, the Sierra
Club. The Weld Administration has promised a close
review of Scheme Z.

MWRA Boston Harbor Cleanup
Even worse from the Greater Boston area's perspec-
tive, is that the problems do not stop at the shore-
line. Temporally contemporaneous with the $4.9?
billion Central Artery-Third Harbor T\.rnnel project
is the need for a federally maadated secondary water
treatment cleanup of Boston Harbor. Anyone who

saw President Bush's 1988 campaign commercial
knows that Boston Harbor has the highest levels of
toxic metals and polychlorinated biphenyls found in
a-ny American body ofwater. The fiscal damage from
this cleanup is estimated at $?.0 billion, up from an
earlier quotation of $6.6 billion. But here, no con-
venient sugar daddy such as the Federal Highway
Trust Fund stands on the horizon to cushion the
frnancial shock of the cleanup at the locsl level.

The 60 Eastern and Central Massachusetts com-
munities that make up the local Massachusetts Wat€r
Resources Authority (MWRA) must foot the lion's
share of the bill for the harbor cleanup- over 907o
of the cost at current estimates. Water rates in the
district have more than tripled since 1985, reaching
an average assessment of $377 per ratepayer for l-rs-

cal year 1991. By the time the cleanup is scheduled
to end in 1999, it is estimated that these rates will
more than triple and reach an average yearly pay-
ment of $1,200 per ratepayer.

The scope of the cleanup is daunting; There are
5,300 miles of collection pipes under the control of
43 local governments; 228 miles of larger pipes held
region-wide; tens ofthousands of lateral connections
in private ownership; over 100 governmental agen-
cies with competing or overlapping interests.

From day one, every move o[ the MWRA has
been subjected to public scrutiny, often to withering
criticism. Public objection has ranged from the triv-
ial (IVflVRA paid to have its automobiles washed;
MWRA paid for coffee for its employees on break
and, worse yet, for an employee Christmas party) to
the deadly serious backed by the threat of time and
money-consuming lawsuits. MWRA is criticized for
its decision to build a $52.6 million offrce headquar-
ters in Roxbury, rather than take over facilities in
an abandoned shipyard in one of the smaller cities
in the district and an equally contested decision is
criticized of awarding work only to contractors that
employ union labor-an act that the Associated
Builders and Contractors of Massachusetts, which
represents 750 non-union and semi-union contrac-
tors, vowed to challenge in court.

Controversy also has arisen involving the pro-
posed locations for 15 sewerage overflow facilities,
of which a number need to be placed in the middle
of the City of Boston. A DIWRA memorandum best
sums up the problem: "Potential impacts include the
permanent loss of the 714 Lo Ll2 acre site for any
development purposes, periodic truck trafhc to re-
move debris, increased noise from the heary equip-
ment and cleaning operations, possibly inadequately
controlled sewerage odors-existing control systems
often malfunction-and undesirable ascetic im-
pacts-concrete work pads and shaft covers-al-
though the remainder of the site could be covered
with grass or other landscaping; all of which would
adversely aIlect property values and the marketa-
bility of the development."

The disputes described here camot begin to equal
in contentiousness the furor that has surrounded the
placement of the sewage by-products landftll. The
chosen site will be the principal depository for grit,
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5, a higher growth rate resulted in a higher present
value equiva.lent. This was as expected siace a higher
growth rate resulted in a higher future price of the
property which, in turn, increased the net present
value of the cash flows. A higher capita-lization rate
(with all other variables held constant) resulted in
a lower present value equivalent, since future cash
flows contributed less to the total net present value.

As shown in Figure 6, higher gro*.th rates in-
creased the investment's duration since they in-
creased the residual value. Higher capitalization rates
reduced the investment's duration since they re-
duced the present value of distant cash flows. For
the same reason (lower value of future cash flows),
the optimal time to sell and the duration decreased
when the capitalization rate increased (all other
variables held constant).

Conclusions And Applications
A simulation model was developed in order to study
the effects of correlation rates, grorth rates, capi-
ta-lization rates and certainty equivalent coefficients
on present value of the net cash flow, on the dura-
tion of the net cash flows and on the optimal time
to sell a commercial real estate property. It was con-
cluded that higher growth rates resulted in higher
net cash flows, higher optimal selling times and
longer durations due to the higher future value of

the property. Higher correlation rates resulted in
lower net cash flows, lower optimal selling times
and shorter durations due to the higher risk in-
volved in this case.

It was also concluded that a higher certainty
equivalent value resulted in lower values of the cer-
tainty equivalent cash flows due to the higher weights
allocated to the variances of the cash flows. Finally,
it was concluded that as interest rates increased, the
present value of the net cash flow decreased due to
lower contributions of future cash flows.

Investors in large real estate projects face a com-
plex set of decisions. They must choose the risk and
return combination which best suit their prefer-
ences. The task of weighing various combinations of
grorth rates, capitalization rates, holding periods
and durations is so complex that a modeling ap-
proach is required.

The modeling technique employed in this study
has allowed us to examine a complex set of relation-
ships in a typical rea.l estate investment. With the
advent of powerful microcomputers and sophisti-
cated software packages, analyses of this sort are
practical for investors who are considering large
projects. Given a reasonable understanding of the
statistical procedures, one can gain valuable in-
sights into the risk and return aspects of an invest-
ment through this type of analysis.
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twigs, non-treatable plastics and a secondary land-
fill for sludge products if the MWRA plan to turn
harbor sewage into commercially salable fertilizer
pellets should fail. The towns that may be selected
as landfill sites have thrown tantrums of monumen-
tal proportions. As a result, the Commonwealth's
executive and legislative branches have avoided
making a decision. A thoroughly frustrated U.S.
District Court judge set a date at which time he will
select the landhll site and order condemnatory pro-
ceedings if the legislature avoids its constitutional
obligation to do so.

The Regulatory Overlay
The public sector planning and supervision that en-
gulf the artery-tunnel and harbor cleanup projects
share a symbiotic relationship with standard envi-
ronmental and zoning restrictions found in Boston
and practically any other large city. This joining
togcther of dissimil.ar organisms seems to strengthen
the regulatory mass as a whole and create a con-
struction environment that is bewildering in com-
plexity, massive and uncertain in cost and forbidding
in risk. Zoning and linkage are problems that real
estate professionals expect in any major new under-
taking. Increasingly, however, solid waste removal,
clean air mandates and design review regulations-
to name but three important complications that
mount continually in Boston-are making the ar.
tery-tunnel and harbor cleanup even more daunting
than would otherwise be the case. The overall result
is that large investors are saying there must be eas-
ier places than Boston in which to build, and they
are beginning to look elsewhere.

Solid Waste Remoual
Recently a solid waste master plan set up a 467e of
total recycling goal that would ban in Massachu-
setts the burial or burning of certain recyclables
during a ten-year period. Many were skeptical ofthe
viability and cost of this project. As if to agree, the
Commonwea.lth simultaneously went ahead with the
building of one new large incinerator plant and with
plans to expand gleatly the capacity of one already
existing. Opponents were quick to point out that the
private sector company most involved in evaluating
and constructing the incinerator plants was heavily
staffed with former employees of a number of state
environmental agencies. Beca.use ofthe potential for
conflict of interest lawsuits in addition to the liti-
gation that almost inevitably occurs in connection
rvith selecting a site for an environmental treatment
plant, the possibility of major disruptions in any
construction project in Greater Boston is likely.

Clean Air Mandates
With no intention of giving air quality problems a
back seat to problems concerning solid waste re-
moval, tunnels, roads and water, Massachusetts has
set about implementing draconia-n standards for
cutting smog-causing car emissions. This crusade is
being led by state environmental regulators whose
zeal to cleanse the air in the Commonwealth has
reached a fever pitch that perhaps has not been ex-
perienced in these parts since Increase Mather and
his Protestant clerry brethren were intent upon

cleansing sin from the moral environment of 17th
century Massachusetts Bay Colony. Recently regu-
lators announced plans to force a 257c to 407o re-
duction in carbon monoxide, nitrogen oxides and
hydrocarbon emissions from the Commonwealth's
four million motor vehicles.

lt is probable that the private sector will go along
with the proposal to install air pollution prevention
devices, which are estimated to increase the cost of
new automobiles by an average of $150 apiece. I{orv-
ever, storm clouds are on the horizon. The tr{assa-
chusetts regulations were announced as part of an
eight-state regional pact called Northeast States lor
Coordinated Air Use Maragement (NESCAUII). This
association of public sector regulators is allied closely
with a number of non-prol-rt sector environmental
protection groups. As a result, an overall environ-
mentally driven regulatory climate seems to be
feeding upon itself and operating almost without
reference either to the legislative process or the
wishes of the electorate.

Referring to NESCAUM, the Massachusetts En-
vironmental Affairs Secretary in the Dukakis
Administration, John DeVillars, stated: "We can do
this without legislation. But it is part of a belt and
suspenders approach." Such an attitude leads al-
most inevitably to comments such as the following
which were made by a Boston environmental attor-
ney applauding the NESCATIM actions, "Absent of
a national program, a regional program is the most
effective way of battling the clean air problems fac-
ing the Northeast. We would be thrilled by regional
action to move forward to adopt California's emis-
sions program. Unfortunately, the federal govern-
ment is gridlocked and it is up to states like
Massachusetts to take the lead. Hopefully today s
actions will send a strong messagc to the \!'hite
House: President Bush, wake up and smell the ozone!"

Design Reutew ReguLatiotts
A similar regulatory evangelism permeates the en-
abling legislation for the Boston Civic Design Com-
mission, an eleven-member group of citizens, at least
six ofwhom must be architects, Iandscape architects
or urbaa designers. They are appointed by the mayor
to review the desigrr (including the environmental
impacts) of large-scale and other significant public
and private projects within the city limits.

The scope of control that the City of Boston ab-
rogates through the agency of the volunteer Boston
Civic Design Commission is truly staggering. In the
purpose clause of the legislation, the role of this su-
pervisory group is clearly, if grammatically incor-
rectly, delineated: "By assisting and advising the
city in the design review of projects that affect the
public realm, the Desigr Commission will provide a
forum for the general public and the professional
design community to actively participate in the
shaping of the city's physical form and natural
environment."

A number of real estate professionals view this
new commission with unabashed concern because
the sta.hes are very high. This design group rvill be
charged with making recommendations to the Boston
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showed that, as the correlation coeflicient decreased,
present value equivalents increased, which was as
expected since risk rvas declining. As the certainty
equivalent coefficient increased, present value
equivalents declined, which was also consistent with
expectations. The relationship was nonlinear. When
correlation coefficients were near 1.0, an increase in
the certainty equivalence factor led to a significant
decline in present value equivalents. As the corre-
lation coellicient approached zero, the effect was much
Iess pronounced.

The relationship between the correlation coef-
I'icient p and the capitalization rate k (Figure 2)
showed that higher p values (more risk) resulted in
lower present value equivalents at all k values.
Higher k values resulted in lower present value
equivalents at all p values. The relationship was
nonlinear. As expected, the compounding effect of
the capitalization process caused present value
equivalents to fall more rapidly as k values increased.

The relationship betrveen the correlation coef-
ficient p and the growth rate g (Figure 3) indicated
that, at any given level of g, as p increased (or as
risk increased), there was a very modest decrease in
present value equivalents. By holding p constant, as
g increased, present value equivalents rose rapidly

due to the increase in reversion values resulting from
g's effect.

The optimal time to sell and the duration also
decreased as the correlation rate increased (with all
other variables held constant) sirce future cash flows
contributed less toward the total present value with
higher correlation value; therefore, future cash flows
were less valuable-

Certainly Equiualent Coefftcient
The relationship between the certainty equivalent
coeffrcient l and the capitalization rate (Figure 4)
indicated that, as the capitalization rate fell, present
value equivalents rose for any given level of cer-
tainty equivalent coefficients. As the certainty
equivalent coefficient rose (or risk increased), pres-
ent value equivalents fell.

Further analysis indicated that the l value did
not affect either the optima-l time to sell or the du-
ration, both of which depended heavily on the time
shape ol the net cash flow and signil-rcantly less on
its variance. Since there was no discernable effect,
we do not present any graphs here.

Grouth Rate Relationships
The elfect of the gror+.th rate (g) r,r'as studied for sev-
era-l combinations of ('y,k) values. As shown in Figure
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NCF, NCF" * REV- (r*k),- ' (1+kr(1+k)

Intertemporal Correlation Of Cash Flows
The present value of the correlated variances of the
NCFs was calculated using Lipscomb's (1978)
procedure:

I SD., L.. SD,.
PV(vAlt) - e (1.i," * ,4'o' (i +k,"-

where: SDz, = the variance ofNCF in period t
i : time index for autocorrelation
all other variables are as previously delined

P re s ent Value E quiu ale nts
A present value equivalent was calculated using the
following formula:

PVE = PV(NCF) - rlPv(vAR)l
where: 'y = a certainty equivalent coefficient con-

structed in such a way that values near 0 imply low
risk and values near 1 imply high risk.

The present value equivalent may be thought of

l't(;t'Rlt 1

The Relationship Between The Correlation Coeflicient
And The Certainty Equivalent Coefficient

\,

as the risk-adjusted present value ofthe investment.
Presumably, the investor would seek to maximize
the present value equivalent ofhis set ofinvestments.

Experimental Design
A full factorial experiment was run utilizing the
model described in the previous section of this ar-
ticle. The variables considered were the certainty
equivalent coelTicient (1) with three different levels
(0.2,0.4 and 0.6 respectively), the cash flow corre-
lation rate (p) rvith four different levels (0.25,0.5,
0.75 and 1.0 respectively), the growth rate (g) with
three different levels (0.04,0.06 and 0.08 respec-
tively) and the capitalization rate (k) with seven dif-
ferent rates (8.5, 9.0, 9.5, 10.0, 10.5, 11.0 and 11.5,
respectively).

Several estimations were made based on this ex-
perimental design. The output of each estimation
contains information about the optimal sellingyear,
that is the year for which the present value equiv-
alent (based on the net cash flows and their vari-
ances) is maximized, the corresponding certainty
equivalent value and the corresponding duration.

The Correlatton Coefficient And Present VaLue
Equiualents
The relationship between the correlation coeflicient
p and the certainty equivalent coellicient r (Figure 1)

l't(;t'RE:l

The Relationship Between The C,orrelation C,oeflicient
And The Capitalization Rate

Redevelopment Authority about the usage of the 30
acres of prime downtown Boston rea.l estate that will
become available when the Central Artery is sub-
merged. Its opinion on air rights usage is similarly
crucial. In fact, every major new project for Boston
must pass its muster.

The legislation creating the Boston Civic Design
Commission is so vagr.re that it is not clear whether
the comrnission's disapproval has the legal weight
of a veto or acts merely as a recommendation to the
Boston Redevelopment Authority. In either case, it
seems safe to say that, when private sector archi-
tects and planners receive from a municipality the
authority to influence the viability of their compet-
itors' private sector projects. they are given power
and control that is subject to abuse. After four years
of dispute as to whether there were insoluble con-
flicts of interest inherent in serving on this com-
mission, the state legislature exempted commissi.on
members from state laws on the subject. However,
this exemption may not sulliciently shield commis-
sion members from civil lawsuits for interference
with contracts.

The Boston Civic Desigrr Commission continues
the public sector's trend toward seeking advice from
financially uninvolved members of the private sec-
tor who have a special interest agenda that may be
radically different from the agenda of the general
public or of those in the private sector who are will-
ing to risk their own capital to construct projects.
To the multi-layers of public sector regulators and
neighborhood $oups that influence the major proj-
ects that can be built, to their cost and rent now
must be added architects, landscape architects,
planners, proht-making environmental desigrr and
cleaaup hrms and public-interest environmental
lawyers general tendency to supervise, supervise,
supervise before any major project can be started.

No wonder one major developer, frustrated to
the breaking point as his stalled project headed
toward foreclosure, felt compelled to 6tate in a local
newspaper: "Basically the city and state were too
greedy. The bureaucratic process, both on the local
level and the state level, is out of control in Boston.
There is no question that abuse ofdevelopers is tak-
ing place. Architects and consultants costing $100
an hour are required to Epend numeroua meetings
with Boston Redevelopment Authority staJT while
the developer spends $10,000 a day or more on in-
terest palrments waiting for development permits.
Here we have people crawling around on the street
for food and shelter while hundreds of thousands of
dollars are being frittered away to baals on interest
charges. All that money could have gone somewhere
else. We waste millions of dollars redesigning the
minutest detail while the Boston Redevelopment
Authority is picking apart a design. Meanwhile
homeless people are picking around in the street for
Iunch. It is sick!"

Bringing The Sectors Together
The 19th century British historian, Lord Thomas
Babington Macauley, is attributed with promulgat-
ing the concept of the public weal and capturing in

essence the sound, healthy prosperous state of well-
being in the nation. At present, in Boston few people
would speak with great enthusiasm about a state of
well-being as the private sector real estate com-
munity wrestles to represent its concerns in the
midtlle of public sector real estate squabbles.

The real estate community is a diverse entity.
Unlike medicine, law, insurance, theater, physics
and numerous other fully matured professions, real
estate is not integrated. While members of mature
professions perform roughly the same tasks, those
who concentrate in real estate perform many differ-
ent professional tasks, including legal, brokerage,
appraisal, engineering, architecture, planning, mar-
keting, banking and public relation functions. As a
result, it is more difficult for the real estate com-
munity to band together as an entity and speak than
it is for other professions.

If the Commonwealth of Massachusetts had un-
dertaken sweeping changes in areas directly affect-
ing law or medicine, for example, these professional
groups would band together to make certain that the
public sector understood, appreciated and took into
account their opinion on proposed changes. Due to
the lack ofhomogeneity of the discipline, such is not
the case in real estate.

The public sector predilection to go it alone in
real estate ventures is to some degree understand-
able, even though when it acts independently, the
public sector, whether it is national, regional or lo-
cal, is not capable of addressing all of the ventures'
problems. In fairness to the public sector, so many
disciplines are allected by its real estate-based de-
cisions that locating proper forums for the expres-
sion of interested private sector commentary is
dilficult. Perhaps here is an agenda for the real es-
tate counselors as a national, regional and local or-
ganization. Real estate counselors are broad-based
enough to represent all facets of the private sector
real estate industry in general discussions with the
public sector and its public interest supporters. Their
membership also is sulficiently prestigious to act as
mediators in disputes between public sector factions
that are engaged in real estate-related regulation.
The task is daunting but so are the difftculties all
public and privat€ sector participants are trying to
solve. It is time to begin.
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simulation and specifically addressed the effect of
intertemporal correlation in cash flows. The major
purpose of this study was to examine the effect of
intertemporal correlation on va.rious aspects of risk
and present Yalue.

trIethodology
Calculation Of Net Cash Flows And Reuersion
A simulation model was developed to study the ef-
fects of intertemporal correlation of net cash flows
on the present value and duration of the net cash
flows and on the optimal time to sell the property.
The first step in the process involved the calculation
of net cash flows (NCFs) from operations for each of
the n years in the planned holding period. The fol-
lowing procedure was used to calculate NCFs lor
each year:

potential gross income (PGI)

- vacancy and collection loss
= emAite gross incameTEGl)
- operating expenses:

Property tiD(es
property insurance
maintenance expense

- utilities
= net operating income (NOI)

- depreciation and amortization expense

=eamings 5al.ore interest ail iaxes (EBIT)
- interest expense
= earnings before taxes (EBT)

- federal taxes (287o rate)
= net income
+ dep.erl"tiql, 4.4qrng4!!e!l!. gI
= gy6Fs casFIlow (GCF)

- principal payment on debt
= net cash-Tot IMCF-
Several variables in this calculation were allowed
to varlr randomly within predetermined ranges. The
rental rate was a uniformly distributed random var-
iable ranging from $7.00 per squ.ue foot to $13.40
per square foot. The vacancy rate was a uniformly
distributed random variable ranging from 2% to
8-7129o of PGI. Depreciation was projected out in a
straight line over a 31- 1/2 year life. Interest expense
was based on an annual payment of a $1,083,469
mortgage, with a 25-year maturity and 97. rate.

In order to forecast a net reversionan/ cash flow
at the end of the holding period when the property
would be sold, the following procedure was employed.

sale price = (initial project value) (1+g)"

where: g = the annual growth rate

n = the number ofyears in the holding period

The net after-tax reversion from sale ofthe prop-
erty was calculated as follows:

sale price
- sales costs
= net sa.le price
- taxes
- mortgage balince
= reversion (REU

Calculation Of Standard Deuiation Of Net Cash
Flows
The uncorrelated standard deviation of the NCFs
was calculated based on a predetermined coefficient
of variation value; then the correlated standard de-
viation of the NCFs was calculated as follows:

SD2..o = 5Pzr.o + P2 
* SD2, 1.0

where: SDz,.o = the uncorrelated variance of the
previous year (an autoregressive scheme is assumed
in effect)

p = the correlation coeffrcient (varying between
0 and 1)

Present Value Calculations
The present value ofthe uncorrelated NCFs was cal-
culated for the holding period using the formula
shown below:

NCFI NCF2 NCF" - REVrv - (1+liJ - (1-L)'- - (1-kr
where: n, NCF and REV are as previously dehned

k : the capitalization rate

The use of present values as calculated above
ignores the risk aspect of the investment decision.
Net cash [1ows cannot be forecast with certainty.
Each period's net cash flows form a distribution, and
the cash flows are very likely to be correlated be-
tween time periods. This article addresses the value
effects of such intertemporal correlation.

CqlcuLation Of Duration
The duration of an investment has been found to be
useful in explaining investment returns. According
to Bierwag, Kaufman and Latta (1988), duration is
uselul in capturing certain aspects of investment risk.

In the context of real estate investments, dura-
tion captures the sensitivity of an asset's value to
changes in capitalization rates. In this sense, it is
used as a measure of interest rate risk. A 1988 study
by Hartzell, Shulman, Langetieg and Liebowitz ex-
amined the relationship between lease terms, du-
ration and real estate values.

One of the risks to which real estate invest-
ments are mlnerable is that interest rate increases
will cause present value to decrease (interest rate
risk). Other things being equal, as the amount of
cash florv received in distant years increases relative
to the amount received in near years, the exposure
to interest rate risk increases. Since many real es-
tate investments include an expected reversion re-
ceived at the end of the investment holding period,
they are particularly exposed to interest rate risk.

In an attempt to capture the degree of exposure
to interest rate risk, we calculated the duration of
the investment using Macauley's (1938) procedure,
which illustrates that, as duration increases, in-
vestment is more sensitive to interest rate changes
(i.e., risk increases), and vise versa.

The relationship between the interperiod cor-
relation coefficient of the net cash flows and the du-
ration of the investment was examined as follorvs:
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