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What I Think I Have Learned About Urban Land Markets
Peter F. Colwell
size of a parcel, we should not expect to
It is especially dangerous to expound on
results in a tract worth $90,000 (the effect
double its value. This idea is borrowed
what you think you know. In his 1874
of plottage), or if a $70,000 tract can be
from real estate appraisal doctrine. A pro
Encyclopedia of Wit and Wisdom, Josh
broken into four parcels worth $20,000
minent tenet of appraisal theory involves
Billings shared the oft-paraphrased idea
each (through plattage), then why would
a condition called plottage, the increment
that it is better to know nothing than to
an arbitrager not buy small (large) par
in value per unit (i.e., per square foot or
"know so much that ain't so." Bearing in
cels, recombine them into larger (smaller)
acre) typically observed when land is
units, and earn riskless profits on resale?
mind that caveat, I devote the next few
assembled (multiple parcels combined
My explanation - one that is repeated
pages to an outline of what I think I have
under common ownership, as when a
learned about urban land over a research
like a mantra in nearly all of my articles
large-scale development is undertaken).
on the subject - is that nonlinear values
career.that has, to a substantial extent, fo
The existence of plottage implies that
cused on land markets. I do not address
can persist if there are costs associated
total value should be expected to increase .
what I think I have learned about method
with rebundling (subdividing or assem
at an increasing rate as lot size increases.
ological issues (how we learn things), and
bling) lots. Consider the various burdens,
Unfortunately, in my first empirical
including holding costs, legal and survey
I avoid offering views that are strictly
ing fees, and the risk of guessing wrong,
theoretical (without support from empir
exploration into this question I found just
the opposite: data I analyzed indicated
that must be borne by a developer who
ical studies based on actual transactions).
that total value should rise at a decreas
I have worked with several coauthors
assembles or subdivides land. Since this
ing rate as lot size increases. I dubbed
in studying urban land markets over more
type of rebundling can not be a costless
this opposite phenomenon plattage (some
activity, I think I have learned that a non
than two decades. lowe a great deal to
observers have called it inverse plottage),
the intellectual contributions of these
linear structure for urban land values is
because the implication of declining per
colleagues. My use of the first person
not merely possible; it is to be expected.
unit values is that land should be subdi
singular voice throughout this discussion
I Think That It All Depends
vided into smaller parcels (whose dimen
indicates only that I participated in the
research efforts, and that the findings of
What about the plottage vs. plattage
sions would then be shown on plat
various individual or joint initiatives have
maps). My finding of plattage raised two
question; was the conventional belief in
been incorporated into the things·1 think
questions. First, was conventional
plottage valid, and my early finding of
wisdom wrong? Second, and more
I have learned about urban land. I do not
plattage an aberration? Empirical work
compelling, how could nonlinearity of
claim sole credit, by any means, for the
that I and others have conducted, using
ideas expressed herein.
any sort exist in a reasonably efficient
data sets representing land markets
market? In other words, if transaction
throughout the world, has confirmed
Not Walking the Straight Line
information is reasonably accessible to
the importance of plattage and the near
those who seek it, should nonlinearities
I began my research into urban land with
irrelevance of the traditionally dominant
•the observation that land values exhibit
not quickly be driven out of the market?
doctrine of plottage. I have come to
.• nonlinear patterns that in doubling the
believe that while plattage is the domin
After all, if combining four $20,000 lots
ant effect actually observed in most land
Inside This Issue•••
markets, plattage and plottage actually
exist side by side, though the latter effect
is largely theoretical. Plottage typically
has relevance only for the tiniest of lots,
lots that might not even exist, or at least
would not often appear in sales data. If
my speculation is correct, then (starting
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with a parcel of zero square feet and
working progressively to large sizes)
total value rises first at an increasing rate,
but then at a decreasing rate, as lot size
increases. Thus in each defined land
market there is an inflection point, below
which plottage exists and beyond which
there is plattage. My intuition is that this
inflection point is usually found at a very
small lot size. Exceptions would be seen
in parts of an urban area undergoing re
development, especially central business
district (CBD) areas where several small
parcels holding small older buildings
are assembled to create a site for a large,
modem building. We should also expect
to observe plottage around new limited
access freeway paths. Recent empirical
studies in which I have participated have
helped to confinn the CBD connection
with plottage.
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A related concern is that if the non
linear depth relationship is accompanied
by an identical nonlinear frontage rela
tionship, then we might as well simply
revert to area relationships and save the
trouble of dealing with both frontage and
depth functions. But there is evidence
that frontage and depth behave differ
ently, with frontage a bit more linear
(200 feet of frontage is worth almost
twice as much as 100 feet of frontage)
and depth more nonlinear.

Not As Steep As They Look

Recently, I tested the impact of nonlinear
land pricing on the estimation of urban
land value gradients. A gradient is the
percentage change in land value asso
ciated with a unit change in distance
from a critical location (usually the CBD
center). An underlying assumption in
this type of analysis is that, all else equal,
How Is Your Depth Perception?
land closer to the city center is more
It seemed unlikely that plattage the
valuable. The measured gradient typically
has been fairly steep, suggesting that per
decline in per-unit value as parcel size
unit value drops sharply as distance from
increases could have played a dominant
that central location increases. However,
role in most land markets without having
been noticed by people who had watched
in traditional gradient analysis there is
those markets evolve. So I returned to the
no explicit treatment of the nonlinearities
observed when different sized parcels sell
appraisal literature seeking support for
for different per-unit prices.
the idea of plattage, and found it in the
When nonlinearity is considered, the
discussion of depth rules, popular asses
sment tools used a century ago. Under
gradient becomes much less steep than
the 4-3-2-1 depth rule the frontmost 25%
traditional analysis would suggest. The
of a standard sized lot's depth is said to
reason is that newly created lots, which
provide 40% of the total value, while the
can account for a large share of sales in
second 25% accounts for 30%, the third
a given period, tend to be not only more
25% for accounts 20%, and the 25% far
distant from the center, but also larger,
thest from the frontage accounts for 10%.
than are "older" lots. Thus, if the data
A simple example might involve a lot
strongly reflect new, larger lots that sold
in an area where all lots are 100 feet deep
for lower per-unit prices due to plattage
and each is worth $20,000. The 25 feet of
(the dominant nonlinear effect), then
depth nearest to the street would be seen,
ignoring nonlinearity makes it seem that
under 4-3-2-1, as contributing $8,000 of
value declines with distance much more
the total value. The next 25 feet would be
rapidly than it truly does. In other words,
worth $6.000; the next 25 worth $4,000;
earlier studies found that greater distance
and the back 25 worth $2,000. Almost
from the central location causes per-unit
without exception, depth rules are based
values to drop sharply, whereas I think I
on the assumption that total value is a
have learned that distance causes a much
linear function of frontage, but a nonlin
less pronounced decline, and that the
ignored impact of plattage is what causes
ear function of depth. The idea is that
total value increases at a decreasing rate
the steeper gradients others have found.
with greater depth, a relationship that
Others have found artificially steep
seems a bit like plattage. In fact, it is
gradients, then, by not including variables
platt age. It should not be surprising that
to measure nonlinearities in their regres
empirical tests in which I was involved
sion models. Regression analysis is a
show depth rules to have some validity.
statistical tool for measuring the extent to
Illinois Real Estate Letter
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Conlmentary
which one quantity (per-unit land value)
changes as one or more explanatory
features (distance from center, lot size,
topography) change. In statistical terms,
because earlier studies did not allow
value differences to be explained by
nonlinearities, both distance effects and
any nonlinear effects had to be statisti
cally attributed to the distance variables.
My inclusion of variables to measure
nonlinearity is not a minor issue; stan
dard urban economic models that have
been used for 35 years have had the value
gradient as their guiding principle. We
would have to ask some serious questions
about some of the most important parts
of this body of work if my recent empir
ical finding were to be corroborated by
additional studies.

with plattage. After all, both the relative
lot area hypothesis and plattage imply
that a developer should make a neigh
borhood's lot sizes as homogeneous as
possible, to maximize owners' benefits.
Early research on externalities was
not well designed. Generally, analysts
tried to measure how the percentage of a
neighborhood devoted to some lower land
use (e.g., industrial) affected the value of
nearby residential property. Meaningful
findings were few and far between. My
approach was to look at micro (individual
parcel), rather than neighborhood-wide,
effects. I considered distance from the
source of an externality, with a model
based on the assumption that a negative
externality's effects decrease radically
as distance from the source increases,

You Can't Pick Your Relatives

essentially disappearing within a short
distance (perhaps a few hundred feet).
In fact. I think I have learned that an
externality can tend to work in a discrete
way, exerting a relatively constant effect
in an area bordering the externality's
source but with no appreciable effect
beyond that boundary area. This effect
is consistent with externalities' abstract
representations in a theoretical bound
ary model often attributed to economist
Martin Bailey. My best guess as to why a
discrete boundary effect would prevail is
that visibility is often a governing issue:
if you can not see the offending (or bene
ficial) activity, then it apparently does not
matter - at least, not very much. I came to
this conclusion when I discovered that the
impact of electric power lines on nearby
property values declines with time, and
cavalierly attributed the decline to the
concealment of the lines as trees grow.
Recently, I encountered a similar issue
in analyzing the impact of group homes.
It seems the adverse effect that a nearby
group home exerts on a property's value
is also discrete; we might imagine that
the impact is defined by view (hearing
range might also be important, but would

The impact of relative lot areas is another
aspect of land valuation on which I think
I have learned some things that tradi
tionalland analysis has ignored. The
relative lot area idea is that a parcel's
per-unit value can be affected by its size,
relative to the sizes of nearby parcels. I
devised my relative lot area hypothesis
by borrowing from economist James
Duesenberry's relative income hypoth
esis, and applying the concept to ideas on
neighborhood effects and externalities.
Suppose that lot size creates a public
benefit or detriment; for example, neigh
bors of a relatively large lot might enjoy
a sense of openness. The result is that
some of a parcel's features are consumed
by others, and not fully captured in the
value realized by the owner. I think I
have learned that the value of a large lot
in a neighborhood with smaller average
lot sizes is less than it would be in an
area of equally sized large lots. Similarly,
a small lot' s value would be augmented
by its location in a neighborhood of
larger lots. This relative lot area hypoth
esis has been borne out by empirical
tests. It is an idea that can also be linked
Spring 1999
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probably be less discrete because sound
attenuates more gradually).

Keeping a Safe Distance
I have strived to discover the effects of
proximity to things other than just power
lines and group homes; for example,
schools, shopping centers, and transmis
sion towers might be expected to affect
the values of nearby parcels. Specific
insights yielded by these studies may be
less useful than general principles that
have emerged therefrom. First, we can
not measure the impacts of externality
producing uses while ignoring important
determinants of value (as was seen in the
study of value gradients). For example,
some studies based on transaction data
indicate that location near a school or
shopping facility enhances a property's
value, while other such studies conclude
that a nearby school or shopping center
is a negative externality. Of course, if a
school or shopping center sits on land
that is of especially high (low) value
within the community, it should not be
surprising that property values fall (rise)
as distance away increases. Second, it
may be that properties most proximate to
schools or shopping centers suffer value
discounts, while those at a slight distance
experience premia (it is convenient to be
located not too far from schools or stores,
but those facilities' immediate neighbors
face considerable noise and congestion).
Finally, some authors have tried to
find the impact of zoning on land values.
The view often seems to be that if there
is a price differential between zones, then
zoning must be working. But I view this
conclusion as nonsense. After all, a
market unfettered by government zoning
would reveal higher prices in higher use
zones (holding other things constant).
Optimal zoning would produce equal
values across zones (see "The Value of
Zoning," Illinois Real Estate Letter, Win
ter 1999). So higher prices for lower uses
indicate that zoning is overly restrictive,
while the absence of a price effect sug
gests zoning that is working effectively.
Based on what empirical studies have
shown, and on the observation that com
mercialland often sells for more per unit
than does nearby residential land, I think
I have learned that governmental zoning
generally is, indeed, overly restrictive. •
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Taxation of Mobile Capital in a Global Free Market:
Opportunities and Threats for Low Tax Countries
Mason Gaffney
It has been almost a decade since the
ILLINOIS REAL ESTATE LETTER last
featured the views ofDr. Mason Gaffney,
one of our favorite economists (see "How
to Revive a Dying City, " Summer 1989).
We are, therefore, delighted to offer our
readers Gaffney's views on taxing mobile
capital. The presentation in the following
pages is adapted from a speech given
by Gaffney on October 21, 1998 at The
Adam Smith Forum, part of the 10th
Annual International Trust and Tax Plan
ning Conference sponsored by Offshore
Trust Services and held in New York.
The Organization for Economic Cooper
ation and Development (DEeD), an asso
ciation of top economic officials from
many countries, tells us that international
tax competition is a "harmful" activity
that should be stamped out. While this
warning may be merely ceremonial, I fear
that it is not. When a powerful interna
tional political organization officially
brands you as "harmful," look out. As
Henry Clay stated in the US Senate on
March 14, 1834, "The arts of Power and
its minions are the same in all countries
and in all ages. It marks its victim;
. denounces it; and excites the public
odium and the public hatred, to conceal
its own abuses and encroachments."

Power Plays
We learn about power plays, to our sor
row, in the academy as well. Although it
is comforting to view the "ivory tower"
as a place governed only by intellect, the
politics can be as cannibalistic as outside.
Indeed, some university administrators
have proven especially adept at violating
the 9th Commandment: "Thou shalt not
bear false witness against thy neighbor."
In the campus setting it would actually
involve thy faculty rather than thy
neighbor, but in any case the bearing
of false witness is a sin so harmful that
Moses ranked it right up there with theft,
adultery, and even murder. Defamation
anticipates oppression, conditioning
suggestible minds to accept it.
page

The connection between academics
and misguided international economic
policies is that the DEeD's tentacles ex
tend deep into the scholarly world, where
they get quick action. The National Tax
Journal, a sedate scholarly outlet that
should be detached from political pres
sures, picked up on the tax competition
theme instantly. Joann Weiner of the
US Treasury's Office of Tax Analysis
(DTA), and Hugh Ault of the DEeD (and
Boston College Law School), rushed into
print in the last issue an uncritical rehash
of the DEeD report. The normal review
process is so glacial that if you discov
ered the meaning of life you would have
to wait five years before seeing your re
sults in print; but Weiner and Ault picked
iIp the Report on May 1, pondered it,
consulted, wrote their manuscript, had it
"peer-reviewed" with breathtaking speed,
and saw it published by September.
There are a few academics who do
not agree that international tax competi
tion harms the world. Indeed, economics
students are not taught that those who
advise people on how to minimize their
tax burdens are sneaky free riders. Tax
advisors also are not plaster saints, but
that is another topic for another day (and
we economists are not so perfect, either).

Precedents
So the DEeD tells us that international
tax competition the setting of tax
policies to attract economic activity from
other countries' citizens - is "harmfuL"
You can find DEeD's own words in
the Report of its Committee on Fiscal
Affairs, Harmful Tax Competition, An
Emerging Global Issue, which the DEeD
Council approved on April 9, 1998, and
issued soon thereafter as a "Recommen
dation to the Governments of Member
Countries." Anyone who can stay awake
through its deadly prose will recognize
an uncritical worldwide embrace of per
sonal income taxation at high rates. You
may find a readable summary in my Au
gust, 1998 response: "International Tax
Competition: Harmful or Beneficial?"
IUinois Real Estate Letter

The DEeD ideal is tax "uniformity"
among nations. This proposal has a fam
iliar ring to any economist who follows
fashions in the ideologies of public fin
ance. In one closely analogous precedent,
California pundits told us in 1969 or
so that interurban tax competition was
harmful, because it kept some cities from
raising their sales taxes. To solve this
problem, they invoked the doctrine of
"uniformity:" if only every city raised
the sales tax, no retailer or buyer could
escape it by fleeing to a city without one.
Accordingly, policy makers forced every
city to impose a municipal sales tax,
piggybacking on the existing state sales
tax. The state collects it, and returns it to
each· municipality of origin. A few years
later California cut its local property tax
rates to 1/3 of their former level, and
virtually froze assessed values (the prop
erty tax base). It replaced the funds with
state subventions, fmanced by raising
state sales and income levies, thereby
taxing upward mobility, and subjecting
its once-independent cities, counties, and
schools to a high degree of state controL
A serious problem is that a "uniform"
sales tax is not uniform in its effects.
Retailers in rich locations can bear such
a tax and survive; those in marginalloca
tions can not. The result is especially to
penalize poorer neighborhoods and com
munities and regions. Indeed, it will not
surprise any reasonably jaded observer
of state interventionism that there were
unintended consequences. Interurban
competition survives, but takes the new
form of competing to attract shoppers
(and hence sales tax revenues) by over
zoning for retail, and by subsidizing new
retail outlets in various ways. The cities
best able to subsidize retailers are those
that are already richest, a result that adds
to the bias against marginal locations.
A byproduct of subsidized retail com
petition is a retail vacancy rate approach
ing 33%, an enormous private and social
cost in terms of misallocated resources.
"When will they ever learn?" Not soon,
apparently; the next step will be for the
Spring 1999
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state to preempt local zoning, centraliz
ing more and more land use control in
Sacramento, where control of public
schools is already drifting.
Internal Contradictions of the OECD
Such centralized control is also the aim
of the OEeD 'campaign against tax com
petition. It is contradictory for those who
preach competition in the private sector 
what they call "liberalization" - to call
for suppressing competition among
governments, yet that is exactly what
OEeD is doing, in increasingly strident
terms, as demonstrated below.
It is also incongruous for the OECD
to fault tax havens for "distorting" world
investment patterns when its own internal
systems distort investment on a grand

scale. For example, page 31 of OEeD' s
Report brands a nation as "harmful" if
it lets a person deduct costs when the
corresponding income is not taxed. While
this idea may sound reasonable, it should
be clear that deductibility in the presence
of untaxed benefits is the standard treat
ment of much real estate income in the
US, the OEeD's largest member nation.
Some costs of ownership interest and
property tax are fully deductible. The
cash flow is offset by overdepreciation
until the property is sold. The resulting
nominal gain then gets special treatment
as a "capital gain," often resulting in no
tax at all, and at worst in a lower tax rate,
at a deferred date. If the property in ques
tion is an owner-occupied residence with
curtilage (a $5 word meaning "yard")
and pleasance (a similarly valuable term
for "landscaping"), or a private pleasure
ground, no matter how vastly spreading
and preemptive, there is not even a nom
inal tax on the imputed income.
Thus, OEeD members might derive
some time-tested advice from Biblical
scripture: ''First pick the beam from thine
own eye; then thou may see better to pick
the mote from thy neighbor's eye."
Spring 1999

What Is "Harmful"?
OEeD says that a "harmful tax regime"
is one that "attracts mobile activities."
Many of us, of course, see the attraction
of activities that could have located else
where as the mark of a good system,
a point to which we will return. First,
consider in more detail what is meant by
a "mobile" activity. Right away, we think
of low income taxes, and low income tax
is just what the OECD has in mind page
27 of its Report cites low income taxes as
offensive. OEeD, and allied international
organizations like the EU, also have a his
tory of jumping any nation with a value
added tax (VAT) too low to suit them.
Another problem is that attributing
the attraction of economic activity solely
to low taxes is too simple a view by far.

There are two other ways for a country to
attract mobile activities: by offering sup
erior public services, and by a tax struc
ture that favors mobile activities without
stinting on public services. The latter end
may be achieved simply through target
ing taxes on immobile resources. Con
sider each of these points in more detail.
Richness of the Tax Base
A jurisdiction may enjoy both high public
revenues and low tax rates if it has been
favored with a high tax base. Alfred
Marshall, the renowned Edwardian econ
omist (credited with developing the well
known supply and demand curves so
beloved by generations of introductory
economics students), warned a century
ago of the excessive magnetism of Lon
don and, within Greater London, of the
richer suburbs. By magnetism, I refer to
the tendency to draw economic activity
that would otherwise have benefited other
areas. Vancouver, Be is another example
of Marshall's principle; it is such a mag
net for Canadians that the provincial
government deliberately fosters develop
ments elsewhere in British Columbia at
the expense of Vancouver.
Illinois Real Estate Letter .

The entire province of Alberta is
another such magnet, thanks to its mon
opoly over petroleum production in
Canada, and its effective system of
raising provincial revenues therefrom.
The state of Alaska is another magnet;
it has the highest taxes per capita of any
US state, but they are paid mainly by
a handful of giant oil companies with
favorable leases on state-owned lands.
Alaska's magnetism takes the very direct
form of an, annual "social dividend" of
more than $1,000, paid in cash, for every
resident of the state, adult or child. More
generally, though, the whole world is
divided among tax jurisdictions with
richer and leaner tax bases, ranging along
a wide continuum.
Note that in all those cases, the offen
sive "distortion" alleged to be caused
by high public revenues is in attracting
mobile factors, not in repelling them. The
ability to attract economic activity is an
advantage enjoyed by the major OECD
nations, vis-a-vis those less favored by
nature, by virtue of occupying the most
favorable locations on the planet. It
seems rather shabby of these fortunate
few to deny nations with poorer natural
endowments the best recourse available.
If anything, the situation calls for helping
poorer nations to create advantages.
Poorer nations may replicate the
magnetism given by natural advantages,
and attract mobile activities, in two ways.
One is by maintaining a more efficient
government: one that provides more
service at a lower cost. This result is
the one that competition is supposed to
achieve in the private sector; why not in
the public sector, as well? The other way
is by adopting a magnetic tax structure.
There are taxes, and then there are taxes.
The OEeD Report was written by people
wearing blinders that kept their eyes and
minds glued only on the kinds of taxes
that penalize and repel mobile activities.
But we can liberate ourselves from that
fixation. Indeed, there are taxes that do
not repel mobile factors, but positively
attract them; implementing them is the
way to engage in beneficial tax compe
tition. OEeD ignores the potential for
competition, and apparently bids us to
ignore it, too, for competition will embar
rass the countries that have repressive
and repellent tax structures.
pageS
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Magnetic Tax Structures
The US is a great laboratory for testing
tax structures. It contains 51 or more
separate systems, with free migration
of labor and capital guaranteed by the
Constitution. An example is California,
whose extraordinary growth from about
1900 to 1976 shook and recast the US
economy, and parts of the whole world. It
was done not with low taxes and skimpy
public services, but rather was, in part,
the product of a tax structure that was
magnetic (compared with those of other
states). California's mixed bag of natural
advantages did not promote much growth
after the Gold Rush and the Civil War;
in fact, the state's growth lagged badly
for 20 years or more. Eventually, though,
growth-oriented forces prevailed. The
state provided superior public services of
many kinds: water supply, schools (even
the public universities were tuition-free),
health services, transportation, parks and
recreation, and others. The state held util
ity rates down by regulation, while resist
ing the temptation to overtax the utilities.
Of course, all that service required
tax revenues, and a conducive tax base.
California had oil, but did not tax its
extraction, and still does not. The state's
wine industry also has gone virtually
untaxed. There was, and still is, hardly
any tax on California~s magnificent
redwood timber, either in the cutting or
in letting it stand. There was no charge
for using falling water to generate elec
tric power, or for withdrawing water to
irrigate the desert areas. Most of those
activities could have provided suitable
tax bases, but Califomia wisely chose to
follow a different path in raising revenues
for the public coffers.
Its main tax source was another kind
of immobile resource: ordinary real
estate. In fact, California's tax valuers
focused their attention on the most im
mobile part of real estate, the land, such
that by 1918 land value comprised 70%
of the state's property tax base. IIi addi
tion, there were special assessments on
land. Yet people and capital flooded in;
labor and its tools are mobile in response
to opportunities. California became the
most populous state, and the largest (or
at least a major) producer of many things,
from farm products to the "tertiary" serv
ices of banking, finance, and insurance.
page

Competition is Not Harmful
Was California's attempt to compete by
enacting favorable tax policies hannful?
On the contrary, in a world of self
aggrandizing governments, intergovern
mental competition is the only thing that
makes life bearable. It is true that compe
tition from nations or cities with rich tax
bases can distort the allocation of mobile
factors, but mobile factors are not what
OEeD is targeting. Rather, it is targeting
the magnetic tax structures of govern
ments that are efficient and economical.
If California's competition were
harmful to the world as a whole, we
would have to conclude, by analogy,
that the discovery of the New World
was hannful, too: Columbus should have
stayed home. While it is "politically

era "Okies" been forced to remain in the
Dust Bowl instead of finding new lives in
California. Even the braceros, Hispanic
"guest-workers" who toil in the fields,
send money home, relieving problems
in their homelands. What is involved in
these cases, in spite of some well publi
cized abuses, is turning those who would
have few opportunities in their home
areas into highly productive people.
But labor has not been the only
beneficiary; California offered a higher
return on capital, too. For example, there
emerged the "continental tilt" of interest
rates," higher in the west to overcome
the frictions of space and draw eastern
capital to where it was more welcome.
Over time, buildings that wore out in
the east were replaced in California.

correct" today to stress the negative side
of the migration of Europeans and their
capital to the New World, I doubt if many
people, on balance, would be better off in
a world shrunk to its Eastern Hemisphere.
California became the largest pro
ducer of cotton, for example, displacing
a good deal of cotton from traditional
southern state producers. Yet the damage
to those producers was offset by an equal
gain to cotton buyers, with a net gain
from higher usage due to the lower price.
Marginal cotton fields were released for
other uses, like reforestation. (I must
concede that California's success could
have been due, in part, to subsidies, and
to racing for cotton quotas during the
Korean War; there are few pure examples
of anything in this complex world.)
California also attracted workers from
the eastern US, tending, in the process, to
pull up eastern wage rates. The damage
to eastern employers was offset by an
equal gain to their workers, with large net
gains from two sources. One was a more
equal distribution of wealth; the other
was a drop in welfare costs, and in social
problems. For example, more crime
would likely have ensued had depression-

Did California's vigor seem too ambi
tious, so as to damage others? If so, as
Marc Antony said, "it were a grievous
fault," apparently worthy of suppression
by the OEeD. Most economists beli.eve,
though, that investing is the motor that
drives prosperity, and raising investment
opportunities is the key to the motor;
I certainly agree. OEeD does not, it
seems, for last July it pressured Spain, an
emerging member, to reduce its interest
rates to the "Euro convergence rate" of
3.5%. Any nation pursuing "harmful tax
policies" to raise investment opportuni
ties would upset some delicate balance
or grand plan, it seems.
When California competition pulled
up interest rates back east, some borrow
ers were hurt. These losses, however,
were offset by equal gains to savers, with
a net bonus from the rise in saving caused
by higher interest rates. There are those
who would intuitively assume that the
distributive effects are regressive, but
that is doubtfuL In this case, the truth
is counter-intuitive. Note that equity
earnings in stocks and real estate vary
inversely with interest rates. Equity
values are impacted even more, because
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higher interest rates translate into higher
capitalization rates, which mean lower
price-to-earnings (PIE) ratios and lower
capital gains.
This issue is too big to settle in a few
words, but on balance, in my view, a rise
in interest rates has an equalizing effect
on the distribution of wealth, all the more
so when the initiating cause is an expand
ed choice of investment outlets. The net
"micro," or allocative, effect of higher
rates is to move capital to higher uses, as
corporate directors iIl'lPose higher hurdle
rates on their managers. (A hurdle rate is
a minimum acceptable rate of return on
a prospective investment.) Hurdle rates
rose, not because there was less capital
overall, but because there were more op
portunities to invest capital productively.

Basically, California's remarkable
20th Century growth extended our Amer
ican tradition of the western frontier,
in the spirit of Thomas Jefferson, as
a "safety valve" for mobile resources
oppressed in the older states. It limited
the power of the "haves" over the "have
nots," with net gains all around. Was
this impressive growth the product of
untaxing wealth, and dumping taxes
on poor workers and consumers? The
aEeD says that competition is harmful
because it limits the power of aEeD
nations to tax "wealth," thus more-than
intimating that it is upholding the inter
ests of labor. The premise, at least the
one aECD states, is that wealth is more
mobile than labor. But California relied
on the property tax, and recall that 70%
of the tax base was pure land, totally
immobile. aEeD treats land like one of
those unmentionable four-letter words.
Was California growth simply the
product of southwestern pioneer vigor?
Compare California with New Mexico,
a Third World nation masquerading as
our 47 th state. Since before statehood,
an oligarchy of giant landowners, in the
million acre class, has dominated the
Spring 1999

political apparatus; members have used
their power to keep taxes off their vast
lands. New Mexico raises a lower frac
tion of its state and local revenues from
the property tax than does any other state.
Its economic base, to the extent that an
economic base exists, is mainly the pro
duct of what Senator Albert Beveridge of
Indiana called "the free coinage of west
ern Senators." New Mexico gets more
federal spending per capita than almost
any other state, but federal largesse and
scenery are about the only means of rais
ing revenues. Boosters call it The Land of
Enchantment, but The Enchanter has cast
a sleeping spell on all local enterprise.
New Mexico has the highest poverty rate
in the United States and, in its wide open
spaces, a very high rate of violent death.

Changes for the Worse
In 1978, California took a giant step
backwards by enacting its "Proposition
13," capping property tax rates at about a
third of their previous level. The national
ranking of the state's services began a
precipitous fall; so did the per-capita
income. Struggling to maintain itself,
California has raised sales, income, and
business taxes to unprecedented levels.
These kinds of taxes "shoot anything
that moves," while sparing immobile
resources that do not. The result has been
a rapid "Alabarnization" of California,
as the Golden State has fallen to join
the state with the worst school system
in the nation. Inmigration has changed to
outmigration, and among those who stay,
California has by far the largest prison
population of any state - so large that the
union of prison guards is now our most
powerful lobby, and building prisons is
our fastest growing construction industry.
None of the directly involved people,
prisoners or prison builders or guards, are
producing goods and services for others.
Thus, even with all the employment in
the prison sector, California's unemploy
ment rate is above the national average.
Estate Letter

Today, if we look for a new frontier
in terms of taxes - we find it in, of all
places, one of the original 13 colonies.
New Hampshire, with its poor soils,
marshy peneplains, harsh climate, im
passable mountains, and lack of natural
urban confluences, now has the least
repellent tax structure in the nation. The
Live Free or Die state does not tax sales
or personal income, while two thirds of
all its state and local revenue comes from
the property tax. The state has bucked the
national trend toward taxing income and
sales, and it has prospered! (Details can
be found in a chapter that Richard Noyes
and I wrote for The Losses ofNations,
edited by Fred Harrison, 1998.)

Why Tax Competition Is Beneficial
A more efficient government would offer
superior public services without higher
taxes, or the same services with lower
taxes. Is this outcome harmful? Those
who sanction competition in business as
a means of attracting suppliers and cus
tomers (thereby placing market discipline
on private enterprise and undercutting
monopolies) should, by the same reason
ing, also endorse competition among
governments to attract people and capital.
This type of competition is a major de
fense against the tyranny that a monopoly
government can exercise.
Every government has some latent
monopoly power by its nature. Specifi
cally, government has a monopoly of
power over the land within its jurisdic
tion. Governments would like, especially,
to attract and retain industries in their
jurisdictions that are clean, safe, and
generative of fiscal surpluses; service
industries provide a noteworthy example.
Through supporting the aEeD efforts to
stifle competition, governments will fight
to keep these activities from migrating
elsewhere. As Baroness Symons, a high
ranking UK treasury official, remarked
recently, London itself is the largest
"offshore" financial center.
The benefits of intergovernmental
competition are exemplified by Europe

in the 16th Century, an age of nation
building that also saw a worsening in
returns to the mobile factor, labor. Before
that time, during the anarchic Wars of the
Roses in England, for example, dozens of
petty tyrants competed to hold on to their
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retainers and archers, making the 14tll and
15 tll Centuries a golden age for English
labor. Competition tempers tyranny. Ec
onomic historians have shown that living
standards for workers in this golden age
were higher than in the 19t1l Century,
despite all the latter period's technical
progress. (The Church used its vast land
holdings to provide the medieval welfare
system.) But Tudor monarchs then put an
end to such wasteful competition among
tyrants. They let their favorites enclose
the commons, and replace people with
sheep. Thousands were cast loose to roam
as "sturdy beggars," and then whipped
back, landless and desperate, to serve on
the masters' tenns. Thus was the mod
ern age born in an agony brought on by
ending competition among governments.

Should All Tax Regimes Be the Same?
Unifonn taxation does not produce uni
fonn results, a phenomenon that econo
mists acknowledge in their theorizing as
the "Ramsey Rule" (after 1920s Oxford
economist Frank P. Ramsey). Yet having
nodded to this result in theory, many of
these economists then pass over it in
prescribing actual tax policy - a madden
ing ambivalence that I deplore, but will
not try to explain here. Economists would
improve their policy prescriptions if they
gave more weight to the Ramsey Rule.
In some disfavored regions, or "lean
territories" at the edges of settlement, the
land generates little or no surplus above
the opportunity cost of the mobile factors.
Labor just makes wages; capital earns
only enough to pay interest. Imposing
a unifonn general sales tax (GST), pay
as-you-earn (PAYE) tax, or VAT makes
economic life nonviable at these lean
edges, because there is no taxable surplus
there; you can not get blood from a stone.
For exarnple, in South Africa a VAT
was imposed with the very purpose of
extracting taxes from the poor black resi
dents in the Backveld regions. The result
was to sterilize the Backveld economi
cally, scorch the earth, and drive people
away to squat in extra-legal shacktowns
like Soweto near Johannesburg, and The .
Crossroads near Cape Town. It forced
these people to survive by hawking in
gray markets on the streets and roadsides,
turning also to drugs, prostitution, and
crime. What else could they do?
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A place as rich as Vancouver might
impose a VAT and survive, but it is not
clear that it should. Hong Kong is the
sparkling paragon of a rich territory that
embraced magnetic tax policies. As
a UK colony, it redoubled its natural
magnetism by shunning repellent taxes of
most kinds. Its public coffers overflowed,
nonetheless, because the Crown owned
all the land, and did a better than average
job of collecting much of the surplus for
public purposes. With a tiny land area,
Hong Kong became a world center of
both secondary and tertiary industry, with
a large population and a high per capita
income by world standards. Those who
have eyes to see, let them see.
National governments not owning
their own land can replicate the ~ong
Kong effect simply by emulating Cali
fornia of yesterday, and New Hampshire
of today, basing most of their taxes on the
immobile factor, land. Tax capital and
capital flight is a hazard, but land never
flies nor flees. Tax labor and brain-drains
become a menace, but land stays home.

Choices for OECD Nations
If OECP nations worry about tax compe
tition, they have at least three choices:
A: They can impose exchange controls
to prevent capital export, as attempted by
various authoritarian states before World
War II, and by some welfare states since
then. This approach had its day, and is
now a proven failure, although that is not
stopping some desperate failing Asian
nations now from giving it another whirl.
B: They can muscle small nations into
creating, and help them to enforce, their
own repressive tax systems. This choice
requires extending OECD sovereignty
worldwide, as envisioned in the OECD
Report. Greater OECD power is in the
spirit of the times, in an age of world
cartels, multinational corporations
(MNCs), the International Telecommuni
cations Union, world radio and TV net
works, the IMF, the World Bank, the
World Trade Organization (WTO), the
MAl (not a real estate appraiser, but
rather the Multilateral Agreement on In
vestments, another OECD boon), the Tri
lateral Commission, Interpol, the world
war on drugs, the US as world policeman,
etc. It is something like the Holy Alliance
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that undertook to police aberrant nations
of post-Napoleonic Europe, only more
ambitious, with a worldwide turf and no
exceptions or refuges. Any independent
force threatens the whole structure, so
it demands nothing short of the megalo
maniac goal of worldwide domination.
The megalomaniac mindset is seen in
a recent statement from Italian Treasury
Minister Carlo Ciampi that the IMF's
interim committee must become "the
embryo" of an economic government for
the world. His view backs last April's
call by IMF Managing Director Michel
Camdessus for the interim council to
become a body producing binding
directives rather than recommendations.
The UK's Baroness Symons made it even
plainer in a September 1998 address,
telling us that the new OECD guidelines
are intended not just for members and
their territories, but "non-members as
well. It is, therefore, an ambitious attempt
to create a new international standard to
apply equally to all jurisdictions."
C. They could refonn their own domestic
tax systems along the lines demonstrated
by California before 1978, by Hong Kong
before 1997, and by New Hampshire
today. They could lead us to a world of
benign tax competition. They could move
away from extra-territorial taxation to
purely intra-territorial taxation; away
from taxing people to\yard taxing things;
and away from a mobile tax base toward
a more immobile tax base. Of course,
these countries are not headed in those
directions today, but if one or two nations
can face OECD down and set the right
examples, others will have no choice but
to follow suit. Freedom anywhere foils
tyranny everywhere. Tax tyranny is a
balloon: seal every leak, or it collapses.

A World Network for Tax Intelligence
A relatedOECD concern is extending the
sovereign powers of its members to pry
into private dealings in other nations. The
French verb percevoir has two meanings:
"to perceive" and "to tax;" how clever of
the French to have noticed that connec
tion. To tax something, you must first
conceive it and see it. Indeed, income tax
agents are necessarily voyeurs. They are
frustrated and offended by privacy provi
sions in other nations and, as the OECD
Report makes clear, they believe they
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have the moral authority to pierce those
veils, and to invoke political force for
what they see as a just purpose.
Must it be so; is taxation always at
war with personal privacy and national
sovereignty? Fortunately, the answer is
no. The DECD Report tacitly premises
that all taxes must be on a personal (or
corporate) basis, what the lawyers call in
personam. Some other taxes, however,
are levied on things, or in rem. Import
duties, for example, are levied on duti
able goods brought in, regardless of by
whom or where from (though sometimes
the latter question is considered). No
inquisition is needed into the personal
affairs of the importer. Enforcement
consists simply of refusing to admit the
goods until the duties are paid or, in
extreme cases, seizing the goods. Only
in criminal cases are the people involved
penalized or jailed. Yet there are upper
limits on feasible tariff rates, and many
national borders are long and penetrable.
In fact, many nations are lowering (or
eliminating) import duties in the interests
of freer world trade, another strong trend
of the times. Many groups rebel against
high domestic consumer prices, as well.
The weight of opinion thus is that import
duties, and all such consumer taxes, are
regressive and socially undesirable.
A purer case of in rem taxation is the
tax on real estate. Such taxes are liens on
land, not on land owners. Sovereignty
over land is unambiguous; a parcel is
either inside or outside the taxing juris
diction, regardless of who owns it, where
the owner resides, what other assets he or
she may own, or other income he or she
may receive in or outside the jurisdiction.
No international tax treaties are needed in
order for a nation, or smaller jurisdiction,
to tax land within its borders. No infor
mation need be demanded of any other
nation or its institutions, as a rule. The
important exception is a severance tax
on minerals exported by MNCs that use
internal pricing to transfer profits to
low-tax jurisdictions - a case calling for
drastic remedies on the home front.
Adam Smith wrote in 1776 that if you
tax stock (movable capital) it will be con
cealed or removed. Worse, some forms of
capital are more concealable and remov
able than others, so a tax on capital, even
on all capital, is necessarily nonuniform.
Spring

Knowing the quantity of mobile capital
requires a deep inquisition "as no people
could support" (Wealth ofNations, page
800). Capital is never uniformly taxed,
and never can be, even within one nation.
In today's world economy, with instant
electronic encrypted international fund
transfers, the ability of creative people to
legally avoid or illegally evade taxes on
mobile capital has outrun even Smith's
pioneering insights.
The OECD's response has been to call
for more enforcement, and to scapegoat
small tax havens. Yet enforcing income
taxes today calls for nothing less than a
worldwide intelligence network with vast
powers of search and seizure. It also calls
for worldwide thought control to give it
moral authority and general support. The
logical endpoint of this thought control is
to criminalize income. Since that end is
too absurd to proclaim in so many words,
OECD nations add a step: it is not a crime
to earn income, but it is criminal to do
so without "admitting" it, and paying the
prescribed civil fine. People's minds have
been conditioned to tar any failure to de
clare income as "cheating," as if it were
a kind of moral lapse. The DECD Report
is the latest move in a long-time thought
control campaign to universalize that atti
tude toward income. Yet because income
is earned mainly through the production
of goods and services, this mindset is
massively counterproductive. Moreover,
imposing a false, self-serving "morality"
is the worst kind of immorality.
Some Final Thoughts
We have come a long way since Adam
Smith gave people credit for not support
ing deep inquisitions into their affairs.
How he would boggle at the inquisitions
tolerated today! However, now it has
become clear that income taxation can
not endure without a worldwide intelli
gence network, a worldwide inquisition
by the revenue agents of every nation into
the records of every other nation. Here,
I submit, is where to draw the line. Here
is where a determined small community,
jealous and precious of its sovereignty,
can defy, puncture, and collapse a bloated
world tyranny. It has been done before . •
Dr. Gaffney is a Professor ofEconomics
at the University of California-Riverside.
Illinois Real Estate Letter
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Derivation of Time Value of Money Formulas
Peter F. Colwell
Anyone who has studied business has
at least a passing familiarity with "time
value of money" formulas. Yet while
many people can comprehend explan
ations of loan repayment schedules or
retirement savings accounts, or even use
financial calculators, their level of time
value understanding may not include any
sense of where the time value formulas
come from, or how the various time value
applications are related. This brief article
presents a derivation of all of the standard
(and some less well-known) time value of
money formulas from the future value of
one dollar factor.
Basic future value applications are
easily understood at an intuitive level.
Suppose you have $1,000 in an account
today. If this amount earns a rate of re
turn of 10% for a year, the balance grows
to $1,100 (the original $1,000 plus $100
in earnings). Symbolically, this time
value adjustment can be represented as
(1) PVo (1 + i) = FV\

'

an equation in which PVa is the $1,000 in
the present, i .1 or 10%, and FVI is the
$1,100 future amount one year hence.
This process can be repeated, in the
sense that we can now view the $1,100
as the Initial balance in a second future
value analysis. If this amount grows at
10% for one year, the account balance
grows to $1,210 by the end of that second
period. Symbolically,
(2) FV I (1 + i)

FV2

.

Substituting equation (1)' s representation
of FV 1 into equation (2) reveals how the
initial present value can be transformed
into a future value two years later:
PV 0 (1 + i)(1 + i) = FV2 or
2

(3) PV0 (1 + 0 = FV2

Generalizing for any number of years n,
we have

Thus, we have discovered the first of the
standard time value of money factors, the
future value of one dollar factor:

FVFn =(1 +it .
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In other words, we multiply an initial
dollar amount - a present value - by the
appropriate future value factor to find a
value that will not exist until n periods
into the future, but is equivalent to our
present value in a time-value adjusted
sense. (This equivalence was explored in
an earlier article on financial mechanics.)
The second of the time value factors
is obtained very simply from the first.
Solving equation (4) for the present value
produces the following:
FV
_----'n-'---

(5) (1 + it

=PV0

Thus, the basic present value of one
dollar factor is
PVF
11

=__1__
(l+i)1I

We multiply a future amount by the
present value of one dollar factor to
compute an equivalent present amount.

The Annuity Case
The third time value of money factor is
more difficult to derive. A level annuity
is a series of payments or receipts, all
equal in amount and equally spaced in
time. The future value ofan annuity is
an amount that will not exist until some
future date, say at the end of n years, but
is equal in time-value adjusted terms to a
specified level annuity. If the payments
fall at the end of each year between today
and the end of year n, we can specify:
FVAn
(6)

=A (1 + on-l

+ A (1 + i),,02
+ ... + A (1 +00

an equation in which A is the annual pay
ment, and A(1 + On.1 is the value at the
end of year n of the amount that is depo
sited at the end of the first year. This
amount grows for n - 1 years. A(1 + 0° is
the future value of the amount deposited
at the end of the nth year; the value at the
end of n years of the deposit made at the
end of year n is, of course, simply the
amount of the deposit (note that any val
ue raised to the power zero is simply I).
If we multiply each side of equation
(6) by (1 + i), we obtain the following
result:

(7)

FVAn (1 + i) = A (1 + i)n
+ A (1 + i)n
+···+A(1+i)
o

\

Multiplying equation (6) by -1, we find

- FVAn = -A (1 + on-\
- A (1 +

(8)

on-2

- ... -A (1

+00

Adding equation (7) to equation (8)
simplifies the problem greatly by elimi
nating all but two right-hand terms:
(9) FVAn [(1 + i) - 1 ]

=A (1 + it - A

Simplifying further and solving (9) for
FVAn gives us

.t. _ A· (1 + on - I
(10) pv"'n .

.

1

In this way, we have identified the future
value of an annuity factor:
FVAF
n

=(1 + i)n.

I .

1

Multiplying this factor by the amount of
the regular payment produces the future
value that is equivalent, in time-value
adjusted terms, to the annuity.

Expanding the Analysis
All the remaining factors can be derived
from the first three, in ways that seem
rather simple compared to the derivation
of the future value of an annuity factor.
If we solve equation (10) for the periodic
amount of the annuity, A, we find:

i
A = FVA" (1 +

on

l'

So if we know the future value, we can
easily compute the annuity that is equi
valent, in time-value adjusted terms, to
the future value. The factor that results
is often called the sinking fund factor:

i

-~--=SFF
(1+it-l
n

.

The sinking fund factor has a number
of uses. Usually, we use it to compute
a periodic amount that is equivalent, in
time-value adjusted terms, to a future
cost. An example would be the amount
that must be deposited annually so that
the account balance will grow, with
interest, to the cost of replacing a roof
by the end of fifteen years.
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Or consider the example of a home
loan that is fully amortizing, meaning that
each payment is sufficient to cover the
period's interest and some amount of
principal, such that the principal is fully
repaid over the specified time period.
Mortgage borrowers quickly become
aware that each payment on a standard,
fully amortizing mortgage loan has both
interest and principal components. While
the payments remain the same from
month to month, the amount of each pay
ment accounted for by interest declines
with each successive installment, and
the portion accounted for by principal
increases over time. In fact, interest
payments decline at an increasing rate
(they fall not only in dollar terms, but in
percentage terms as well), while principal
payments increase at an increasing rate.
Yet there is a different way to con
ceive of dividing each payment into
interest and principal. Think of the case
of an interest-only loan, in which each
payment consists only of interest (the
interest rate multiplied by the amount
borrowed), such that no principal is re
paid through the regular payment stream
(there would have to be a 100% balloon
payment at the end of the loan's life).
Suppose further that the borrower pre
pares for this eventual balloon payment
by making regular deposits into a savings
account that eams the same rate of inter
est that is paid on the loan. The amount
that should be deposited into this account
each month is computed as the sinking·
fund factor multiplied by the loan prin
cipal. Putting these two notions together
(i.e., an interest-only loan combined with
a sinking fund) produces the following:
Li + L

i
= total payment ;
(1+it-l

collecting terms over a common denomi
nator and simplifying results in:
( 11) L ~ i (1 ~ it l =loan payment .
l (1 + It-lJ

This exercise reveals yet another of the
time value of money factors, the mort
gage loan constant, also known as the
amount to amortize one dollar:

~_I_'('-l_+_I..:...·t_l = loan constant
l(1+0n-lJ
.
The mortgage loan constant therefore is
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composed of two parts, the interest rate
and the sinking fund factor.
Now consider another tack for devel
oping the mortgage loan constant. Sup
pose we computed the future value of
a loan. We would be asking, in essence,
what single payment would retire the
loan in full - principal plus all accrued
interest - if no payment of any type were
made until the loan's maturity date. In
other words, we would be viewing this
loan as a zero coupon bond. The sink
ing fund to generate that single future
payment would be the product of the loan
amount, the future value factor, and the
sinking fund factor:
Ll' n
_Lr.i(1+itl
i
( + I) (1 + it - 1 - l (1 + it -

If

This value is simply the product of the
amount borrowed and the mortgage loan
constant. Thus, the mortgage loan con
stant can be viewed either as the sum of
the interest rate and sinking fund factor,
or as the product of the future value
factor and the sinking fund factor.
Of course, a standard fully amortizing
mortgage loan, with a fixed interest rate
and unchanging payments, is simply the
present value of an annuity. We can,
therefore, rewrite equation (11) as:
PYA
n

i (1 + it = A .
(1 + On - 1

Solving for the present value of the annu
ity yields

on on

PYA = A (1 +
1 .
n
i (1 +
With these steps we have revealed the
sixth (and last) of the time value of
money factors, that for the present value
of an annuity:
(1 +
1
PVAF
n
i (1 +

on on

It is possible to put a different spin
on the derivation of the present value of
an annuity factor. Suppose that we find
the future value of a specified level
annuity. Then suppose that we compute
the present value of that future value.
The result is the product of the level

annuity amount, the future value of an
annuity factor, and the present value of
one dollar factor:
A (1+it-l
(1 + on

=A (1+it-l.
i (1 + On
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Beyond the Basic Six
Introductory finance textbooks typically
address only the six time value situations
developed above. In fact, basic finance
texts tend to present only four factors,
treating the sinking fund and mortgage
loan constant factors as special cases of
the future value of annuity and present
value of annuity factors (of which they
are the reciprocals). While this approach
is acceptable (even laudable in its parsi
moniousness), real estate texts tradition
ally have presented the sinking fund and
loan constant factors as separate tools,
perhaps because of the importance in real
estate analysis of computing loan pay
ments. Those who studied appraisal in
days gone by will recall the six columns
on each page in the Ellwood Tables.
Yet there are some other significant
time value formulas. One example used
extensively in real estate analysis is the
proportion of a loan's principal that has
been paid off by the end of some time
period t. We compute this proportion by
finding the periodic deposit into a sinking
fund sufficient to payoff the loan at the
end of the stated term. Then we find the
future value of that annuity at time t:
L

II

i
(1 + iY - 1 =L r.(1 + iY (1 + it - 1
i.
l (1 + it - lJ

The factor thereby revealed is the pro
portion paid off, a figure often needed
by real estate appraisers and lenders:
1

P = (1 + 0 - 1 .
I
(1+it-l

Of course, the proportion of the loan that
has not been repaid, and thus is still owed
at the end of period t, is just one minus
the proportion that has been paid off:
(1 + it-(1 + 0 1
(12) 1 - PI =
(1 +
1

on _

Yet we can also approach this idea in
a different way. The amount still owed at
the end of t periods is the present value of
all payments that must be made after t:

on-I

(1 +
-1
(13) A i (1 + On-!

.

We leave it to the reader to prove that
equation (13) is identical to (12) multi
plied by the loan amount. (Hint: substi
tute the loan amount times the mortgage
loan constant for A in equation 12.)
•
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Vacancy Management V: Is Potential Gross Income Overstated?
Peter F. Colwell and Carolyn A. Dehring
A commercial property's potential gross
income (PGI) is typically said to represent
the total rental revenue that would be re
ceived if the property were fully occupied
- the maximum revenue that would be
possible. PGI is used in pro forma analy
ses, in which analysts try to predict losses
associated with vacancy (and collection)
problems. A value known as effective
gross income (EGI) measures the dollar
amount that remains after an allowance
for vacancy is subtracted from PGI.
Unfortunately, PGI is not directly
observable. Instead, it is conventionally
computed based on a theoretical construct
that, apparently, has never been examined
very carefully. Analysts typically calcu
late a property's PGI by multiplying total
rentable square feet by the prevailing
market rental rate. If office space rented
for $12.00 per square foot and the build
ing had 100,000 rentable square feet, the
computed PGI would be $1,200,000. We
would find the associated vacancy loss
by subtracting observed EGI from this
theoretical PGI figure. EGI is not based
on a theoretical construct; rather, it is
the total revenue actually received. (In
this article we assume that the property
is well managed, such that net operating
income is maximized.) If the EGI were
$960,000 based on 80,000 square feet
occupied, then the computed vacancy and
collection loss would be $240,000.

rium. (There is, in fact, an element of this
assumption in the conventional calcula
tion; the issue is not critical to this por
tion of our discussion.) Consider Figure
1, a graphical depiction of an office prop
erty's revenues and costs. Each lease
calls for the tenant to pay Ro per square
foot. But notice that the demand relation
ship facing the property manager, shown
as D in the figure, follows the law of
demand, meaning that the demand curve
is downward sloping.
An implication is that the property
has some monopoly power, an idea that
seems rational in the context of a spatial
monopoly. Every property has a degree
of monopoly power because it is located
uniquely in space, and thus potential ten
ants will differ in their desire to occupy
the premises. More of the building's total
space could be rented out, then, only if
a lower rental price per square foot were
charged; it would be impossible to attain
100% occupancy at Ro quoted rent. The
manager could either rent space at Ro and
accept the accompanying vacancy level,
or choose a preferred vacancy level and
charge the appropriate rent. A rent of Ro
intersects the demand curve at occupan
cy level Vo (less than the full occupancy

A Flawed Measure
While the standard method of calculat
ing PGI is simple, the result is a measure
so flawed that it is not helpful in explain
ing real estate management. The reason
is that standard PGI analysis does not take
into account the economic law of demand
as it relates to the rental of income
producing property. Calculating PGI the
conventional way results in overstating
both PGI and vacancy loss. Alternative
measures would be more defensible.

We can simplify our analysis of PGI
calculations by assuming that all leases
are signed at the same rental rate. In other
words, we assume initially that either the
leases in place are short term, or else the
building is operating in long run equilib
page 12
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shown as V T). Continuing with the earlier
example'S observed $960,000 EGI, if Ro
were $12.00, then Va would have to be
80,000 square feet (80% of V T).
The demand curve reflects average
effective gross income, or EGIIU. Since
demand is downward sloping, there is
a marginal EGI curve, labeled MEGI in
Figure 1, that lies below D (average EGI).
Total revenue (here, EGI) is the area lying
below MEGI up to the level of occupancy.
Optimal management involves charging
a rent that maximizes, with some con
straints, net operating income (NOl). Nor
is maximized at the occupancy level at
which MEGI equals marginal operating
expenses (not shown in the figure, but
described in "Vacancy Management II:
An Agency Problem" in the Winter 1990
issue of this publication). At lower
occupancy, the marginal (extra) EGI from
increasing occupancy by a tiny amount
exceeds marginal cost, so it pays to
increase occupancy. The opposite is true
at higher occupancy levels; extra EGI is
less than the extra operating cost associ
ated with more intensive use, so it pays to
reduce occupancy. We assert that rental
rate R a, accompanied by occupancy rate
Va' represents Nor maximization.

Property Management
The area of the large shaded rectangle
in Figure 1 represents the conventional
calculation of PGL The height of the rect
angle represents rent (R o)' and the width
represents a 100% level of occupancy
(Ur); the product of these two magni
tudes, the area, is conventionally com
puted PGI. The area of the smaller
rectangle with sides Ro and Ua is EGI.
The difference between these two areas
(the rectangle with height Ro and width
Ur - UJ represents vacancy loss, calcu
lated as conventionally computed PGI
minus observed EGI. Of course, because
of the downward sloping demand curve,
the calculated PGI is not achievable.
Another way to state the issue is that
there is no potential for achieving this
potential gross income.

would be necessary to reduce rent from

Ro to RJ' say from $12.00 to $10.44, to
achieve this level of occupancy. Thus PGI
would be $981,360, and the vacancy loss
would be $21,360, still a far cry from
$240,000. In Figure I, this second alter
native PGI appears graphically as the area
of the rectangle with sides R1 and Ur

When Contract & Market Rates Differ
In the preceding analysis it was assumed
that the market rental rate was equal to
existing contract rental rates (what ten
ants pay per square foot of space, as stip
ulated in their lease contracts). However,
because the market for office real estate
is volatile in nature, a given contract
rental rate may not be representative of
current market conditions.

in demand (and hence in MEGI), optimal
occupancy increases from Uo in Figure 1
to Urn' EGI is equal to the area of the
darker shaded rectangle, with sides Ra
and Urn' If vacant units were valued at the
market rate, Rm, then conventional total
vacancy loss (represented by the lighter
shaded rectangle in Figure 2) would be
calculated as (Ur- Um) multiplied by Rm'
Our modification of conventional PGI,
then, is Figure 2'8 total shaded region.
As before, however, this PGI would
be overstated. Our modified second alter
native PGI measure would call for val
uing vacant units at the rental rate cor
responding to the demand curve's height
at UZ' the revenue maximizing occupancy
level. The striped region in Figure 2
indicates the difference between this
second measure and a PGI that involves
valuing vacant units at the market rate.

Conclusion

Alternative Measures
In fact, the analyst using the conventional
approach calculates both PGI and vacan
cy loss incorrectly. To attain 100% occu
pancy, the manager would have to reduce
the rent from Ra to Rr (where D intersects
the maximum achievable occupancy Ur)'
say from $12.00 to $9.78. This reduction
would generate $978,000, a possible PGI
candidate. An observed EGI of $960,000
would imply a vacancy loss of $18,000
rather than $240,000. In Figure 1, this
alternative PGI is the area of the rectangle
with sides Rr and UT As a PGI measure,
this alternative is somewhat troubling,
in that it would be possible for EGI at our
optimum occupancy level Uo to exceed
this computed PGI, resulting in a negative
vacancy loss (i.e., vacancies would
actually improve gross income).
Another candidate for PGI, one that
eliminates the potential for negative va
cancy, would be per-unit rent times the
occupancy level that would produce the
maximum revenue. The revenue maxi
mizing occupancy is found where the
MEGI curve intersects the horizontal axis,
shown on Figure 1 at UI ' with approxi
mately 94,000 square feet occupied. It
Spring 1999

Assume that the market rental rate
that maximizes NO!, Rm' rises above the
average contract rate, Ra' as is depicted in
Figure 2. (The average market rental rate
could contain some units rented at the
current market rate.) Due to an increase
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The conventional method for computing
PGI is flawed, in that it does not reflect
economic realities of the real estate
market. We have suggested two alterna
tive PGI measures. Each is less operation
ally simple than the conventional ap
proach, and requires thought regarding
the senSitivity of demand to rent changes.
Nevertheless, professional real estate
managers should be interested in gaining
greater insights into this sensitivity.
•
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(continued from page 16)
Among Illinois MSAs, the Quad Cities
had the highest 1998 growth. Prices in
the Moline-Rock Island (IL)lDavenport
Bettendorf (IA) area have risen 28.96%
in the past five years (5.22% annualized).
Peoria - Pekin's year-end 1998
CMHPI value was 205.88. While the
fourth quarter drop of 0.75% was the
area's largest quarterly decline in the ten
years sampled, prices had risen 4.15%
over their level a year earlier due to a
strong frrst three quarters. The five year
growth of 35.49% (6.26% annualized)
leads the state's other MSAs.
Rocliford's year-end 1998 CMHPI
value was 161.92. Prices dropped 0.06%
in the fourth quarter, falling by 1.27% for
the year. Rockford, which also experi
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enced a first quarter drop of 0.22%, had
the lowest 1998 growth among lllinois
MSAs. Area prices have risen 19.64% in
the past five years (3.65% annualized).
St. Louis's (including Metro East
suburbs') year-end 1998 CMHPI value
was 144.81. House prices, up by 1.00%
in the fourth quarter, were up by 3.62%
since the fourth quarter of 1997. Prices in
the St. Louis area have risen 22.88% in
the past five years (4.21 % annualized).
Springfield's year-end 1998 CMHPI
value was 154.48. Prices rose only 0.38%
in the fourth quarter, though they were
1.72% above their year-earlier level. The
state capital's five year growth rate in
house prices of 15.60% (2.94% annual
ized) trailed the second lowest Illinois
MSA by four percentage points.

Illinois Real Estate Letter

State, Regional, and National Figures
Illinois' 4th quarter growth of 0.22% was
its lowest of 1998, and it was the lowest
single quarter performance for the state
over the last ten years. At 3.22% Illinois
had the second lowest growth in 1998
among East North Central (ENC) states,
and its five year growth rate of 22.29%
was lowest among these states. Fourth
quarter ENC performance was the lowest
among the nations's areas, and its overall
1998 growth was second lowest.
•

* The CMHPI has a 1987 base year (1987 index value =
100). As in the earlier articles, mUlti-year growth is stated
as a compound annualized figure, computed as a period's
ending index value divided by its beginning index value,
raised to the reciprocal of the number of years, minus one.
For example, Springfield's respective 4th quarter 1993 and
1998 index values were 133.63 and 154.48. The annualized
growth rate over that five-year period therefore is
(154.48/133.63)'" - 1 2.94%.
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1998 Illinois Housing Price Update
Carolyn A. Dehring
The following text and graphs present
a brief analysis of housing prices from
1st quarter 1987 through 4th quarter 1998
for the US, the East North Central Region
(Illinois, Indiana, Michigan, Ohio, and
Wisconsin), Illinois, and seven metropol
itan areas in the state. We again use the
Freddie MaclFannie Mae Conventional
Mortgage House Price Indices (CMHPI).
A detailed discussion of repeat sales price
indices appears in the first article in this
series (see our Spring 1997 issue).
A CMHPI value's interpretation is
similar to that for the Consumer Price
Index: a 150 index indicates that prices
are up 50% from the base year which, by
definition, has a 100 value (CMHPI's base
year is 1987). If the index is 150 in the 4th
quarter of one year and 158 a year later,
the rate of change over the measured year
is (158/150) - 1, or 5.33%.1 But because
the CMHPI is regularly updated in a way
that restates earlier year values, it is not
possible to compute rates of change sim
ply by comparing, say, 1998 figures with
the 1997 figures we reported last year.
Housing prices in lllinois suffered a
hit in 1998's fourth quarter. The index
fell in three of the seven metropolitan
statistical areas (MSAs) studied, showing
the lowest single quarterly performance,
both for lllinois and for the East North
Central region, over the 12-year sample

period. Overall growth for 1998 was the
lowest experienced in several years for
areas like Rockford, Peoria-Pekin, and
the Quad Cities. In fact, for every Illinois
MSA studied there has been a downtrend
in price increases, with 1998's growth
exceeded by annualiz~d five year growth.

Index Values for Seven Illinois MSAs
Bloomington-Normal's year-end 1998
CMHPI value was 153.99. The fourth
quarter's 0.54% home price drop marked
the area's lowest quarterly growth in
three years. At the end of 1998's fourth
quarter, prices were only 2.06% above
prices one year earlier. The Twin Cities'
house prices have risen 23.01 % in the
past five years (4.23% annualized).
Chicago's year-end 1998 CMHPI
value was 183.14. The fourth quarter in
crease in house prices of 0.28% was the
area's lowest quarterly growth in four
years. Prices were 3.15% above their
level one year earlier. House prices in
Chicago have risen 20.12% in the past
five years (3.73% annualized).
The Quad Cities' year-end 1998
CMHPI value was 172.51. Though prices
rose only 0.14% in the fourth quarter,
they were 4.42% above their level a year
earlier, a gain primarily attributable to a
strong second quarter increase of 2.58%.
(continued on page 14)
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