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The real estate appraisal literature is 
uniform in reminding appraisers to round 
their final value estimates. The reasoning 
underlying the rounding recommenda
tion, however, and the methodology that 
should be employed in rounding to an 
appropriate level, are not well developed. 
For example, page 559 of the 10th 
Edition of the Appraisal Institute's 
widely used text, The Appraisal ofReal 
Estate, states that 
Customarily appraisal conclusions are 

rounded to reflect the lack ofprecision 

associated with value opinions. The more 

confidence the appraiser has in the opinion, 

the less need there is for rounding. 

The view suggested by such a 
passage is that rounding is desirable 
because of imprecision in the appraisal 
process, which affects the degree of 
confidence that the appraiser (or client) 
can place in the estimate determined 
through one or more of the approaches 
to valuation. The discussion presented 
below contrasts with this prevailing 
wisdom, offering an alternative rationale 
for rounding based on the economic 
phenomenon of sticky prices. Economists 
have long noted that prices of some 
commodities do not move by gently 
rising or falling in small units (such 
as cents), but rather appear to remain 
"stuck" at a particular level, even though 

the commodities' attributes would seem 
to call at least for a small change, before 
eventually "stepping" up or down by 
relatively large amounts (tens, hundreds, 
or even thousands of dollars). A graph of 
such price/attribute interactions loosely 
resembles a flight of stairs; this relation
ship is called a step function. 

Sticky Prices 
Why would prices be sticky; why would 
the price on a small consumer item, for 
example, tend to remain stable for a 
prolonged period and then rise by ten 
cents, rather than rising steadily in penny 
increments? Casual lore among consum
ers is that a seller chooses a price ending 
in the digit 9 in order to "fool" buyers 
with regard to the true magnitude. Yet 
this explanation is unconvincing, in that 
any benefit to the seller from such a 
pricing scheme should disappear once 
buyers understand the system. 

Some of the formal literature on 
sticky prices seems equally speculative. 
One study suggests a seemingly plausible 
sales tax explanation for such prices as 
$2.99 or $399, but then focuses on an 
explanation based on consumers' limited 
memories. 1 The argument offered is that 
people tend to store in their memories the 
most valuable information (perhaps the 
first few digits of the price of an expen-
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sive item) and to discard less valuable 
information (the last few digits of the 
item's price). The study's authors fail to 
explain why buyers do not simply round 
off larger numbers before committing 
them to memory. Some confirmation may 
have been provided by another study,2 
which examines whether "odd" (such as 
$2.99) prices are recalled as accurately 
as are whole-dollar prices. Its authors 
perceive that consumers tend to underes
timate when trying to recall "odd" prices; 
they suggest that people truncate (retain 
just some of the digits) rather than to 
round prices in their memories. From a 
$2.99 price tag, for example, the con
sumer might recall the two-dollars-and
something rather than rounding to $3.00. 

These effects may provide some 
initial insights on a phenomenon often 
seen in real estate markets, with respect 
to both listing and selling prices. While 
we are not aware of any formal study 
of this phenomenon, our combined 
experiences of living in several real estate 
market areas suggests that home prices 
exhibit a "stickiness." In markets across 
the US, homes tend to sell for "round" 
prices, such as $89,000 or $172,500; not 
for such "unround" prices as $88,899 or 
$172,477.39. Even listing prices tend to 
exhibit a version of this stickiness. 

Returning to the literature on sticky 
prices, we find some points that are 
perhaps more applicable to the issue of 
home pricing. A study from a decade 
ag03 considers the degree of price 
resolution (whether, for example, prices 
are quoted to the nearest five cents, fifty 
cents, or thousand dollars). The authors 
find that the degree of resolution varies 
with the amount of information that 
exists in the market, and with the level 
and variability of price. If buyers have 
less information, if prices are higher, or if 
prices are more volatile, then there tends 
to be less price resolution (prices move in 
large increments rather than small ones). 

A recent examination of the securi
ties markets4 shows that higher-priced 
securities tend to trade at whole dollar, 
or at least half-dollar, increments, despite 
the fact that increments of lI8 dollar or 
less are permissible. We might, therefore, 
imagine that home prices exhibit small 
degrees of price resolution (large dollar 
increments) because the market is not 
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information-rich and because unit prices 
are relatively high. It may also be that 
home prices are volatile, although such 
an effect would seem to be more local
ized than would the information and price 
magnitude effects. 

The Special Case of Home Prices 
We define market value as the most 
probable selling price, a statistically
based definition not remarkably different 
from the traditional view of market value 
as the price expected under specified 
market conditions (knowledgeable 
parties, reasonable exposure time, typical 
financing terms, etc.). Our concern with 
the stickiness of home prices therefore is 
that, if a particular price is not likely to 
be observed in a market transaction, then 
such a price should not be stated as the 
appraised market value. 

For example, assume that an 
appraiser is valuing a fairly new house in 
a market with much sales activity but few 
rental transactions. Because she believes 
that the cost and sales comparison 
approaches yield equally viable value 
estimates, the appraiser elects to average 
the two indicated values in her final 
reconciliation process. The cost-based 
estimate of $115,500 and the sales 
comparison-based estimate of $117,750 
yield an average value of $116,625. 
Is it not inappropriate to offer a final 
value estimate of $116,625, or even of a 
rounded $116,600, if such a price would 
be very unlikely to be realized in a sale? 

More specifically, we suggest that 
the rounding process should reflect the 
fact that home prices are sticky, such that 
any measurable increase or decrease in 
values, resulting from inflation or from 
market conditions, would tend to occur 
in large increments (a given property's 
selling price would rise from $90,000 to 
$91,000; not to $90,625). The most likely 
selling price for a single-family residen
tial property, then, should tend to relate 
to a step function, in which particular 
numbers appear far more frequently than 
do others. The question that we examine 
is whether the last three, or possibly four, 
digits in the sale prices of single-family 
residential properties tend to follow 
discernible patterns. A related question 
briefly examined is the possible existence 
of patterns in listing prices. 
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Methodology 
We have addressed these issues by 
looking at prices paid by home buyers in 
the Illinois "Twin Cities" of Champaign 
and Urbana during 1992. Information 
from the local multiple listing service 
shows a total of 1,437 single-family sales 
transactions during that year (1,081 in 
Champaign; 356 in Urbana). The obser
vations for each city were arrayed froin 
the lowest priced sale to the highest 
priced. Prices for homes in Champaign 
ranged from a low of $4,200 to a high of 
$482,000; those in Urbana ranged from 
a low of $10,200 to a high of $416,000. 
The median price, which is the middle 
observation in a list with values arranged 
from lowest to highest, was $76,000 in 
Champaign; $67,000 in Urbana. 

Table 1 

Champaign, Lowest Quartile 
. ChamPaign, Highest Quartile 
. Urbana, Lowest Quartile 
Urbapa, l-lighest. Quartile 

categories of 000, 500, and 900. Of these 
three, the most dominating is 000, which 
accounts for slightly more than half of 
all observations. In other words, more 
than half of the sales in our 1992 local 
multiple listing service data closed at 
prices such as $62,000 or $185,000, with 
most of the others showing prices such as 
$78,500 or $105,900. 

The observed prices, after being 
arrayed from lowest to highest, were 
sorted into categories reflecting the last 
three digits. The categories that we used 
are 000, 050, 100, 150, 200, 250, and 
so forth, through 950 (although none of 
the 1992 Champaign/Urbana sale prices 
ended in the figures 050 or 150). Because 
only about 3% of the observations failed 
to fit into one of these categories, we 
were left with 1,395 useful observations 
for Champaign and Urbana combined. 
We then examined the sales figures 
within each category to determine 
whether higher priced homes show 
different last-three-digit patterns than do 
lower priced homes. 

Results 
The results are quite dramatic. Of the 
1,395 observations with prices ending in 
"round" numbers, 92% fall into the 

Of course, a tendency noted over 
the entire data set may be more or less 
pronounced over selected subsets of the 
data. We wondered, for example, whether 
particular patterns would be seen more 
strongly in expensive dwellings than 
in lower priced homes. To address this 
question, we examined the least expen
sive 25% of all homes (the lowest 
quartile) and the most expensive 25% of 
all homes (the highest quartile) sold in 
each city. As is indicated in Table 1, the 
same general pattern prevails, with the 
great majority of observations being seen 
in the 000, 500, and 900 categories for 
b()th lower and higher priced houses. An 
important difference, however, is that 
sales in the 000 category rise noticeably, 
while sales in the 500 category fall 
noticeably, as we move from lower 
priced to higher priced properties 
(perhaps reflecting the lower price 

Table 2 

Percentage with Last Three Digits 

000 500 900 


48% 25% 15% 

63% 16% 15% 

53% 27% 9% 

67% .17% 10% 


resolution associated with more expen

sive items). This effect can be observed 

in the cities' combined sales, and also in 

both submarkets. The proportion of sales 

in the 900 price category is relatively 

stable as we move from the lower priced 

to the higher priced observations. 


A Thousands-Place Effect? 

After isolating the described last -three

digits effect, we looked for patterns in 
the thousands-place digits in the selling 
prices. While an effect emerged for the 
entire ChampaignlUrbana distribution, 
it was most dramatic for the Champaign 
sub market, where the digit 5 was the 
most popular (occurring 14.56% of the 
time, compared to the 10% that would 
occur if the digits 0 through 9 were 
distributed evenly). The next most 
popular thousands-place digits were 9 
and 2 (with each occurring in more than 
11% of the observations), followed by 
o(with 10.55%). In Table 2 we isolate 
the thousands-place digit, for the lowest 
priced quartile of the distribution and the 
highest priced quartile, in the larger of 
the two cities. No discernible pattern 
emerges within the lowest priced houses, 
with the digits 0, 5, and 9 occurring in 
only 34.7% of all observations. Indeed, 
the five most frequently observed 
thousands-place values of 0, 2, 5, 8, and 9 
account for just 59.3% of the distribution, 

. 	a total only slightly greater than would be 
expected from a random drawing. For 
the highest priced quartile, however, the 
results are more interesting. The digits 0, 
5, and 9 occur in 48.1 % of the observa
tions. In addition, the occurrence of the 

. Sales: Per~enta~.with Thousands-Pla~ Digit. 

o 2 3 ~ 5 6 7 S 9 
i 

Chanipaign, Lowest Quartile 10.1% 6.3% 12.7% 9.7% 7.8% 10.4% 9.3% 7.5% 
Champaign, HighestQllartile 20.0% 6.3% 8.1% 5.6% 8.9% 14.8% 5.9% 8.1% 
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Table 3 

Ciiampaign, . Lowest Qu.artile 
.qlampaign, Highest Qi,lartile 
'0 - . -, . 

digit 0 increases from 10.1 % in the 
lowest priced quartile of houses to 20% 
in the highest-priced quartile; again, an 
explanation might be the lower price 
resolution for more expensive items. 

Table 3 shows the frequency 
distribution for the thousands-place digits 
in listing prices (not selling prices) for 
the lowest priced quartile and highest 
priced quartile, respectively, of the 
Champaign observations. While the 
number 9 dominates in both quartiles, its 
dominance is even more pronounced 
among higher priced homes than among 
the lower priced residences. It is some
what curious that the digit 4 appears in 
the thousands-place in a relatively large 
number of observations. In any case, 
results for the thousands-place digits are 
certainly less conclusive than are those 
for the last-three-places digits. 

Finally, we looked at the relationship 
between listing prices and selling prices. 
The overall pattern that prevails for 
listing prices is similar to the pattern 
shown for selling prices. For the homes 
sold in Champaign, the last three digits in 
98% of the listing prices are in the 000, 
500, and 900 categories, with 900 
predominating. The corresponding 
proportion for Urbana is 96%. In con
trast, the 000 category predominates for 
selling prices in both cites. (Therefore it 
would not be at all atypical for a home to 
be listed at $98,900 but to sell at a price 
such as $97,000.) What would cause 
stickiness in listing prices? A possible 
explanation might relate to the truncation! 
memory hypothesis discussed earlier. 

Conclusion 
The prevailing wisdom maintains that 
appraisers should round their value esti
mates to avoid giving the impression that 
these figures reflect scientific exactness. 
Because the estimate of market value 
should relate to the most probable selling 
price, however, we suggest that rounding 
is required because of the observed 

l..istings:Percentage with Thousands-PlaceDigit 

2 3 4 5 

.13.0% ~8.6% 13,()% 7.1% 
8.1%2:6% 16.1% 11.4% 

stickiness of home sale prices. The 
specific rounding rule to follow is an 
empirical question, one that the analyst 
can answer only by looking at recent data 
for the subject property's market area. 
The results of our study, for example, 
indicate that the appraised values of 
single-family homes in Champaign! 
Urbana should be rounded so that the last 
three digits are either 000, 500, or 900. 

6 7 

9.7% 8.2% 
5.9% 8.9% 

appropriately rounded estimate would be 
$85,500. A reconciled estimate greater 
than $85,700 but less than $85,950 would 
be appropriately rounded to $85,900. An 
alternative strategy might be to round 
either to the closest $500 or to the closest 
$1,000, because of the clustering of 
prices in the closely-valued 000 and 900 
categories; or to round only in $1,000 
increments for higher-priced homes. • 

This rounding reflects not a lack of 
precision in estimation, but rather the fact 
that evidence shows the most probable 
selling price to exhibit, as its three final 
digits, one of the categories noted. Rather 
than a smooth gradation of prices across 
all combinations of last-three-digits, 
we see a step function with values that 
appear to jump from 000 to 500 to 900, 
with virtually no values in between. Our 
data relate only to one market area and 
time period; thus we would encourage 
analysts to examine, and to frequently 
update, data in the relevant market before 
settling on appropriate rounding methods. 

How might our results be applied in 
establishing rounding criteria? Consider a 
property with a reconciled value estimate 
of $85,570. This figure would be more 
appropriately rounded to $85,500 than 
to $85,600 because of the low observed 
likelihood that a sale would close at a 
price ending in 600. More specifically, if 
the reconciliation of the three approaches 
suggested a value greater than $84,950 
but less than $85,250, then it would be 
appropriate to round to $85,000. If the 
reconciled estimate were greater than 
$85,250 but less than $85,700, then the 
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The Economics ofReal Estate Principles 
Peter F. Colwell and Joseph W. Tre/zger 

Several previous IlLINOIS REAL ESTATE 
LETTER issues have presented anicles 
written primarily for those who are 
real estate instructors or students. The 
favorable reader response to material 
of this type has encouraged us to offer 
additional readings relating to the 
fundamentals of real estate market 
analysis. In the pages that follow, 
we offer a detailed, economics-based 
discussion ofconcepts that are essential 
to the understanding of real estate 
markets, but that are generally discussed 
only in descriptive terms. 

The Nature of Land and Fixtures 
What is land? The fields of land econom
ics and land use law reveal that land is 
characterized as original, immobile, and 
indestructible. If land is original, then it 
must be something that people did not 
create. For example, the deposit of fill 
materials into a waterway does not create 
land. If land is immobile, then soil that 
can be moved from one place to another 
is not correctly viewed as land. And if 
land is indestructible, then soil that can 
be poisoned or exhausted of its fertility is 
not to be thought of as land. Land is most 

What is real estate? The answer to this 
question may conflict with the reader's 
own experience, with the common usage, 
and even with some textbook treatments. 
Technically, real estate is not defined by 
such physical components as land and 
buildings. Rather, real estate is nearly 
synonymous with real property, the 
rights associated with land and with the 
fixtures, such as roads and buildings, that 
are permanently attached to the land. 

The term real harks back to English 
common law, under which a special legal 
action, called a real action, could remedy 
a civil wrong other than simply through 
the payment of money damages by the 
offending party. For example, a wrong
fully displaced owner could regain 
possession of his land by an action 
in ejectment, one of these real actions. 

The term estate means a collection, 
or bundle, of rights that must include 
the right of possession, and that might 
be divided in various ways. A complete 
estate is an undivided bundle of rights. 
Thus both real estate and real property 
refer to abstract rights, which are held 
by owners, or sometimes by such parties 
as tenants, rather than to physical things. 
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correctly viewed as position in space, or 
location, a definition consistent with the 
view of land as original, immobile, and 
indestructible. In this sense, land consists 
of a wedge beginning at the center of the 
earth and fanning outward through the 
surface of the earth and into the air space. 

What is afixture? It is said that a 
fixture is something that is intended to 
be permanently attached to the land. Yet 
nothing but land, defined as position in 
space, is truly permanent. In the context 
of defining fixtures, we therefore must 
assign a practical definition to the word 
permanent. We do so by distinguishing 
fixtures from items of personal property, 
or personalty, based on the specific 
purpose for which the improvement 
in question has been attached to the land. 

For example, a sale of real estate 
requires that both buyer and seller have a 
sense of what physical items are expected 
to pass to the buyer in the course of the 
sale. In this case, the term "permanent" 
denotes a period of time lasting only until 
a closing is held (indeed, the buyer might 
plan to sell some of the cabinets. or 
a chandelier, immediately after the 
closing). Borrowers and lenders, on the 
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other hand, adopt a somewhat longer 
time frame in forming a notion of what is 
"permanent." When real estate is pledged 
as security for a loan, both the buyer and 
the lender must identify the physical 
items that underlie the pledge. (Problems 
can arise when the borrower and lender 
disagree over what these items are; 
consider the chandelier sold by the buyer 
after the purchase, and the resulting 
impairment of the lender's security 
interest.) While the time period is 
different, the word "permanent" again 
relates to the term of a contract. 

Similarly, landlords and tenants must 
have a sense of which physical items 
installed by the tenant (such as shelving 
mounted securely to a wall) will be 
retained by the tenant, and which among 
such items must be left behind, when the 
tenant vacates the premises. As before, 
the word "permanent" relates to the 
life of a contract. In general, an item is 
treated as being permanently attached, 
or a fixture, if the parties to the contract 
intend for it to be treated as a fixture. 

Why Real Estate Is Different 
What makes real estate so peculiar that 
its analysis has evolved as a special area 
of study? Why should anyone study a 
concept as specific as real estate; why 
are fields of study not simply structured 
according to the disciplines involved? 
Answers to these questions focus on the 
fact that real estate's peculiarities gener
ate special problems for analysts in 
such disciplines as economics, finance, 
and law. (These problems give rise to 
subdisciplines, such as the economics of 
real estate.) The distinguishing features 
ofreal estate are described below. 

Uniqueness 
Each parcel of land is unique. It is true 
that some parcels are not much different 
from others in terms of their access, 
amenities, and disamenities; nevertheless, 
all parcels are sufficiently differentiated, 
in terms of location, that each can be 
identified unambiguously in space. While 
this uniqueness of location in space may 
not always lead to differences in the 

------ ..... _----_......._
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values, or in the usefulness, of otherwise 
similar parcels, it does result in there 
being no truly perfect substitute for a 
particular tract of land. It follows that the 
analysis of the land market must, at least 
in some respects, proceed in a manner 
different from that employed in analyzing 
some other markets. 

For example, someone wishing to 
buy 100 shares of Apple Computer stock 
is indifferent as to which 100 currently 
outstanding shares he acquires, since 
all such shares confer identical rights. 
Because all bonds or ownership shares 
issued by the same entity (and within 
the same class) are identical, smoothly 
operating markets have developed for 
investors to sell to, or buy from, parties 

to practitioners of such applied sub
disciplines as real estate appraisal. 

Specialized Rights 
Because of the unique or unusual features 
of real estate, the legal rules and institu
tions that have developed for use with 
real estate are not always consistent with 
those that relate to other commodities. 
For example, every state in the US has 
a law called a Statute ofFrauds that 
requires real estate contracts to be in 
writing. Furthermore, specific perfor
mance is a special rule that relates only to 
unique assets; a seller who breaches his 
contract may be forced to complete the 
sale rather than simply to pay damages, 
because a buyer who has lost access to an 

whose identities they will never know. 
Real estate analysts, however, are 
restricted to examining specific proper
ties or else generalizing about trends in 
broad segments of the real estate market; 
and fmancing can proceed only with the 
assurances provided by property-specific 
appraisals and complex arrangements for 
protecting collateral. The uniqueness of 
each parcel may cause the analysis of 
land markets to be more like that of other 
heterogeneous commodities, such as 
objects of art, than like the analysis of 
homogeneous commodities. 

Uniqueness also causes the use, along 
with the value, of each parcel of land to 
be influenced by the uses of proximate 
parcels, an effect obviously not present 
even in the case of movable art works. 
Access to specific nearby parcels for 
trade is one such influence. Other 
influences take the form of technological 
externalities, "goods" or "bads" that flow 
outside the market (examples would be 
aesthetic benefits, air or water pollution, 
and noise). Spatial analysis, including 
the study of access and externalities, is a 
centerpiece of urban economics. ASpects 
of spatial analysis have become important 

item for which no perfect substitute exists 
cannot be made whole with money alone. 
The remedy of specific performance thus 
is one that can be imposed in connection 
with real estate transactions. In addition, 
the importance of real estate in human 
affairs, particularly (but not limited to) 
the use of improved land as a homestead, 
has led to the creation of unique protec
tions, both in transactions and in matters 
of divorce or inheritance, for a spouse's 
claim on the bundle of rights that consti
tutes the essence of real estate. 

Possession 
What is in this bundle of rights? There 
are three broad classes of rights relating 
to real estate: possession, use, and 
disposition. The most important aspect of 
possession is the right to exclude others. 
This right is essential if we are to avoid 
the costs of congestion and overuse that 
would be present if there were no right 
to exclude. In the absence of a right to 
exclude others, no one would buy or 
develop land, or take responsibility for 
care and improvements; everyone would 
be afree rider, attempting to benefit from 
expenses incurred by others. 

The ability to exclude unwanted 
parties is so important that the law, in 
some instances, permits discrimination of 
a type that would be prohibited in typical 
commercial or consumer transactions. 
For example, residents of cooperative 
apartment buildings, whose lives and 
finances become closely intertwined 
with those of their neighbors, are given 
considerable leeway in rejecting finan
cially qualified applicants from member
ship. A seller of cars or computers, on 
the other hand, could not refuse to sell at 
an advertised price simply because of the 
potential buyer's lifestyle or notoriety. 
In a country that substantially limits the 
ability to exclude others (such as Sweden, 
where the Allmen's Right might be an 
artifact of a herd-following society's need 
to cross land en route to grazing areas), 
there must be strict rules governing 
trespasser actions. Absent such rules, 
land use would descend into chaos. 

Use 
Another critical component of the bundle 
is the right to determine the use of land, 
and to benefit from the proceeds of that 
use, without facing interference from 
others. It is important that the party who 
determines the use also be the party who 
benefits from the use. Otherwise, the 
incentive to use land fully, and in its 
most productive application for the good 
of society, is lost. To the extent possible, 
we should create a system in which the 
residual claimant (the owner), and not 
a government planning authority, deter
mines the use of land. We should not 
attempt to hinder new development, 
but rather should permit development, 
of any type, if the proposed project is 
of an appropriate scale and if it properly 
addresses boundary effects. 

When land is put to a use that differs 
from the uses of nearby parcels, there can 
be unpleasant (or sometimes pleasant) 
externality effects that cross the boundary 
shared by the differing uses. Instead of 
prohibiting externality-generating uses, 
we should require any proposed project 
to be of appropriate size, and to create 
sufficient buffers to protect existing 
nearby uses from adverse external 
influences. A proposed residential 
development near existing homes would 
tend to generate little concern over 
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externalities, whereas a proposed heavy 
industrial use near a quiet residential area 
should raise questions regarding external 
influences that will cross the boundary. 

Consider the case of a finn planning 
to build a manufacturing facility near 
a developed residential area. Society, 
particularly the nearby residents, would 
gain certain benefits from the factory (for 
example, job opportunities at a location 
that limits the need to consume fuel in 
commuting). There would, of course, 
be some potential detriments as well 
(unabated noise and traffic problems 
might be examples). 

Do the benefits outweigh the detri
ments; is it in society's interest for the 
private developer to construct the factory 
on the land in question? If the developer 
takes into consideration both the net 
costs of operating the plant (including the 
savings through lower wages accepted 
by people who incur low commuting 
outlays) and the costs of not imposing 
externalities on the surrounding area 
(large earthen benns to restrict noise and 
light transmission, road improvements 
to relieve traffic congestion), and if the 
developer still bids the highest price 
among the site's potential buyers, then 
the factory is the use that is in society's 
best interests. A lower bidder is not able 
to generate sufficient benefits to society, 
reflected in expected profits, to allow him 
to make the winning offer. 

This argument may seem counterin
tuitive, in that each of us has seen indus
trial uses that have wrought havoc on 
nearby residential areas. The problem in 
such a case, however, typically is either 
that the developer has not been required 
to internalize, or absorb the costs of 
correcting, externalities before breaking 
ground, or else that the range of potential 
externalities has not been correctly iden
tified. Government's proper role, rather 
than restricting development, should be 
to create rules that identify potential 
externalities, and to impose legal sanc
tions for breaches of agreed-upon actions. 

Disposition 
Finally, the right of disposition is the key 
to providing for proper stewardship of 
land. Indeed, the claim on the residual 
value (actual or imputed inflows net of 
expenses; sale proceeds net of outstand

jng loan balances or other liens) is the 
distinguishing feature of ownership, 
in that other important rights, notably 
possession, are frequently assigned to 
tenants through leases or other arrange
ments. It is because of the right to the 
residual, part of which is realized in cash 
at the time of disposition, that an owner 
effectively has an infinite time horizon. 
That is, when contemplating the use of 
his property, an owner will consider the 
impact on the future selling price. An 
owner who is careless with his land, 
allocating it to the wrong use or permit
ting erosion and pollution to occur, 
suffers a direct economic loss because 
of reduced residuals, including the lower 
price that a rational buyer ultimately 

In addition, some rights relating to 
real estate are expressly denied to private 
owners because they are reserved for the 
government. Governmental rights in real 
estate can be traced to the earliest days 
of English law. A feudal system was 
imposed on England in 1066 by William 
the Conqueror. This system, like all 
feudal plans, was based on the king's 
owning of all land, but with rights to 
use and possess the land distributed to 
a hierarchy of noblemen who, in return, 
promised to provide services for the king. 

This provision of services in return 
for land use is a fonn of barter, and 
the strains attendant to such a barter 
economy quickly began to break the 
English feudal system down. The best 

would pay. The buyer would offer a low 
price because of the cost of correcting 
the problems, or the low price that a 
later buyer would offer. Losses that poor 
stewards realize through lower residuals 
provide an incentive for owners to care 
properly for important resources. 

Rights Not in the Bundle 
At the same time, there are some rights 
that are absent from the bundle. For 
example, a common law limitation on 
private rights called the law of nuisance 
illustrates the type of court-enforced 
restriction that a land owner can face. 
This limitation has atrophied in recent 
decades because of the combination of 
high costs of enforcing nuisance laws 
(resulting from the diffuse nature of 
nuisance victims), crowding-out by 
statutes that address specific potential 
nuisances, and possibly some contrary 
court decisions. Still, courts do some
times recognize the economic roles both 
of nuisance creators and of those who 
suffer from nuisances; a party that moves 
onto land impacted by an adverse use is 
said to be coming to the nuisance, and is 
typically not entitled to compensation. 

.... 
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knight, for example, is not necessarily the 
best land manager; turning land over to . 
someone whose skill is on the battlefield, 
rather than in the wheat field, is bound 
to be a misapplication of important 
resources. The signing of the Magna 
Carta in 1215 addressed this problem by 
establishing the private right to own land. 
In 1290, a statute called Quia Emptores 
went a step farther by recognizing the 
right of a tenant to sell his tenancy. 
Yet despite the recognition of private 
ownership and private rights, the govern
ment retained for itself four important 
rights over land: taxation, police power, 
eminent domain, and escheat. 

Taxation 
Taxation arose directly from the disinte
gration of the feudal system; kings still 
needed the means to pay for the functions 
of the state, but were no longer able to 
barter for needed services through the 
assignment of rights to use land. Taxation 
is potentially more efficient than the 
feudal system in that, with cash pay
ments, the government can obtain 
services from the most capable providers 
while obtaining the cash through taxes 

--~~..... 
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levied on, presumably, the most capable 
stewards of land or other taxable assets. 

Real estate is potentially subject to 
taxation in ways that other commodities 
are not. The fact that land is original 
makes it an especially easy target for 
taxation, because it can be argued that 
if man does not produce land, then a tax 
on land should not distort incentives or 
the allocation of resources. Noted 19th 
century economist Henry George advo
cated the taxation of land values alone, 
and Georgist thinkers today continue the 
effort toward a tax system based solely 
on land (and not improvement) values. 

Yet even aside from these Georgist 
concepts, real estate displays peculiarities 
that subject it to more tax scrutiny than is 
faced by other assets. Land is absolutely 
immobile, for example, and long-lived 
improvements tend to be impractical to 
move, either because of cost consider
ations or because of damage that would 
be caused to the property moved or to the 
property remaining. (These problems are 
recognized under common law, in fact, 
as tests of whether an item is intended by 
the parties to be a fixture.) The immobil
ity of land and relative immobility of 
fixtures recommend them for taxation, 
because these physical features, and their 
values, cannot easily be hidden. Thus, a 
unit of government can achieve compli
ance with a real estate tax at a relatively 
low enforcement cost. On the other hand, 
when personal property taxes have been 
applied to assets that can be hidden (or 
easily moved outside the taxing jurisdic
tion), the results typically have been 
unfavorable, both in terms of revenue 
generation and in terms of fairness. 

It is, therefore, unfortunate that the 
exercise of the state's right to tax can 
distort the actions of real estate owners. 
For example, a capital gains tax limits the 
owner's right of disposition. Residents of 
high-priced areas who have substantial 
capital gains in their homes are reluctant 
to move to areas with lower home prices 
because of the federal income taxes that 
they would have to pay if they did not 
purchase equally costly residences in 
their new settings. As a result of the high 
tax on disposition, there are fewer trans
actions. As a result of fewer transactions, 
rights in real estate are prevented from 
moving to those who value them most. 

Consider a young family that wishes 
to move from Chicago to California. 
The fifty year old owner of a modest Los 
Angeles home might, at the same time, 
wish to move to S1. Louis. The young 
family would be willing to pay $200,000 
for the modest LA house, and the current 
owner would happily accept $200,000 if 
she would not have to either pay a high 
capital gains tax (she bought the house 
for $30,000 twenty-five years ago) or else 
buy much more house than she wants in 
S1. Louis (a much lower priced housing 
area than LA). If the Chicago resident 
possesses skills needed on the west coast, 
and if the current California dweller has 
abilities that S1. Louis firms are seeking, 
then the tax on disposition also interferes 

equally-valued homes in order to move 
to new jobs. The administration of the 
property tax, as with the capital gains tax 
in our earlier example, can interfere with 
the labor markets. 

In fact, most forms of taxation create 
distortions that interfere with directing 
resources to their most appropriate uses. 
For example, a tax on income generated 
by real estate is a disincentive to use land 
and buildings fully, since higher returns 
resulting from a more intensive use of the 
property must be shared with the govern
ment. A tax on building value also is a 
disincentive to develop land fully; the 
owner of a commercial site might decline 
to complete an expansion that would help 
to meet consumer needs if, as a result, 

with the country's labor markets by 
impeding the flow of human capital to its 
most appropriate location. In place of a 
right to dispose based solely on market 
considerations, the LA owner faces a 
limited set of choices: overinvest, pay a 
high tax, or choose not to move. (Even a 
$125,000 exemption for those aged 55 or 
older leaves many long-term residents in 
high priced areas exposed to substantial 
capital gains tax liabilities if they sell.) 

Property tax effects can also serve to 
restrict the right of disposition. Califor
nia's Proposition 13, billed initially as 
property tax reform, serves largely to 
provide differential tax treatment for 
new residents. Someone who lived in his 
home prior to Proposition 13' s enactment 
enjoys strict limits on property tax 
increases; a new owner's tax bill would 
be much higher. A long-term resident 
who thought about selling would ask a 
very high price, to compensate for the 
home's features and the tax benefits lost, 
yet potential buyers, knowing that their 
taxes would soar, would bid relatively 
low offering prices. Even two individuals 
living in different parts of the state would 
find it financially difficult to "trade" 

his local real estate tax bill would rise 
appreciably. In fact, an annual tax of 3% 
on the value of a building has a disin
centive effect equivalent to that of a one
time excise tax of 75% of the cost of 
construction (assuming a real discount 
rate of 4%), clearly a significant drag on 
development. These points may provide 
support for Georgist beliefs that taxing 
land value alone prevents the creation of 
such distortions on resource usage. 

The Police Power 
The police power emanates from the 
constitutional right of the government to 
regulate in order to promote and protect 
the health, welfare, and morals of the 
citizenry. The police powers most 
obvious in the real estate arena are 
zoning, building codes, housing codes, 
and subdivision regulations. 

For regulation to be justified, there 
should be evidence that an unregulated 
market would fail to function properly. 
For example, there might be concerns 
that a major participant could exert 
monopoly power if not prevented by 
government action. It is, therefore, ironic 
that the most significant monopolies we 
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observe exist precisely because of gov
ernment intervention (telephone, power, 
and cable TV services are examples). 
Externalities constitute another potential 
category of market failure, although 
Nobel Prize-winning economist Ronald 
Coase illustrated that efficient outcomes 
would result if the affected parties could 
negotiate without incurring great cost. 

Zoning is the most useful concept for 
illustrating the economics of the police 
power. The rationale for zoning is the 
need for assembling rights over contigu
ous land in achieving some of society's 
desired ends; a particular owner could 
use his locational monopoly in preventing 
such ends. For example, one identifiable 
land user's creation of externalities could 
adversely affect another identifiable land 
use. It would have to be the case, how
ever, that the externality producer would 
be willing to pay a premium to locate in 
the midst of the affected land use; other
wise, the two uses would never encounter 
each other. For example, we would have 
little need for zoning to prevent a fancy 
restaurant from locating near a smelly 
stockyard. We might, however, wish to 
restrict the stockyard from locating in 
an area of low-intensity retail activity, 
particularly if location or infrastructure 
features would potentially be attractive 
to the stockyard operator. But our use of 
zoning or other regulatory controls, even 
when justified, should be as sparing as 
possible, because every restriction on use 
takes away some of the owner's rights. 

The "rules of the game" should 
facilitate the resolution of externality 
problems rather than to impose restric
tions on land use; we should welcome 
activity that reduces the amount ofboun
dary area between higher and lower uses. 
As a community grows, for example, a 
typical zoning arrangement seems to be 
the restriction of commercial/industrial 
uses to lengthy "strips" along a main 
street; residential use is observed in 
equally long stretches on the parallel side 
streets starting one block from the main 
street in either direction. This strip zoning 
arrangement exposes huge areas of resi
dential neighborhood to adverse bound
ary effects. Any movement toward 
centralizing the more intensive uses, in 
the fashion of a downtown or an indus
trial park, would reduce the total amount 

of residential use along the boundary, and 
therefore should be viewed positively. 

In a similar manner, a request for 
rezoning, or for a variance from existing 
zoning regulations, should be granted as 
a matter of policy if the developer agrees 
to conditions that protect nearby sites 
from cross-boundary externality effects. 
A proper remedy requires the developer 
to pay a per-acre "impact fee" equal to 
the difference between the value per acre 
for "interior" parcels (those unaffected by 
the proposed activity) and the value for 
parcels along the boundary created by the 
proposed project. Forcing the developer 
to absorb this cost produces equal interior 
prices across zones (rather than the equal 
boundary prices that traditional zoning's 

who comes to the nuisance. Indeed, if 
such a party is not fully compensated for 
offensive nearby sounds or smells in the 
form of a lower purchase price for the 
land than he would have paid in an 
unaffected location, then his proposed 
use is not optimal for the site in question. 

The zoning mechanism, as frequently 
applied, limits the affected community's 
access to certain economic activities, and 
can serve to confer wealth on a few land 
owners at the expense of others. Consider 
the case in which a large, flat tract of 
undeveloped land is annexed to a city in 
which local officials confer most of the 
land with a residential zoning classifica
tion, while endowing only a small portion 
with commercial zoning. Based on the 

incentives tend to produce) and creates 
no incentive for land uses to be changed 
further. Imposing a greater cost on the 
developer prevents developable land 
from being put to its optimal use, while a 
lesser cost causes sites already developed 
to be inefficiently maintained. Permitting 
development with the payment of impact 
fees is, in effect, the sale of zoning. 
While there are no jurisdictions that 
permit zoning rights to be sold, the idea 
is not new to urban economists (see, for 
example, David E. Mills, "The Price of 
Zoning," ORER Letter, Summer 1991). 

It is also essential that the benefits 
from the impact fees accrue to affected 
parties rather than to the govemment. 
Consider the recent Dolan case, in which 
Tigard, Oregon officials tried (ultimately 
unsuccessfully) to require a firm wishing 
to expand its facility not to internalize 
any externalities created, but rather to 
donate land for a park. We should also 
note that a developer who locates in a 
remote location should not later be forced 
to mitigate cross-boundary effects when 
higher uses (such as residential) move 
onto nearby parcels. Efficient land use is 
not promoted by a payment to someone 

typically observed outcome, it would not 
be unexpected for the commercial land 
to sell for a per-acre price considerably 
higher than that paid for the residential 
land. Why should physically similar 
parcels have very dissimilar values; why 
does the private owner of land that has 
been given commercial status receive 
a windfall (possibly paid for by rent
seeking waste, in the form of lobbying 
for preferential treatrnent)? 

The answer is that, rather than merely 
restricting land uses to compatible types 
in order to control externalities, zoning 
too often restricts the quantity of land that 
can be put to more-intensive uses. Two 
parcels equal in size and similar in terms 
of their topography and location should 
have similar values regardless of their 
permissible uses; if they do not, then 
zoning has brought about misallocation 
by artificially restricting the amount of 
land that can be put to more-intensive 
uses. Note that the hardware store sells a 
particular hammer for $14.99; the clerk 
does not ask whether the purchaser is a 
carpenter (planning to put the hammer 
to commercial use) or a do-it-yourselfer 
(planning to use the tool for residential 
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purposes) before quoting a price. In a 
similar manner, the use to which land 
will be put should not affect its value. 

Another criticism of zoning is that it 
has been subverted to exclude the poor, 
and thus to create tax havens, in some 
jurisdictions. A latter-day tool for dealing 
with this issue has been inclusionary 
zoning, the requirement that any new 
development specifically provide for 
low-income housing. While inclusionary 
zoning is well intentioned, it can result 
in slum creation through its attempt to 
violate the law ofone price, an economic 
principle stating that, as in our hammer 
example, similar goods should sell for 
similar prices. If a developer of $350,000 
homes must include some low-income 
housing, he is likely to spend more in 
building low-income units, to preserve a 
quality initial neighborhood image, than 
the government will allow him to charge 
low-income buyers. If government also 
restricts what the buyer of such a builder
subsidized unit can ask upon resale, then 
the occupant is unlikely to adequately 

maintain the property, there being no 
residual benefit in doing so. Eventually, 
owners of all properties in the area would 
see that their residuals would not be 
enhanced through proper maintenance 
outlays, and a slum would, in time, result. 

Eminent Domain 
Use of the police power can in some 
cases be extreme, with few if any econ
omically viable uses permitted. The 
term regulatory taking has been used to 
describe the situation in which an owner 
is prevented from developing his land 
as intensively as are similarly situated 
parcels. The line between regulations 
and outright takings has been redrawn 
through recent court cases, such as 
Dolan, with owners' rights apparently 
strengthened for the time being, but there 
are notable exceptions, and the pendulum 
could again swing in the other direction. 

Excessive regulation is particularly 
troubling in light of the fact that, if the 
government wishes to control the use of 
specified land, it can simply acquire the 

Ne'V'eftb.~~les.s; may 
fev,enues while rooucing taxes, wtieIlhi\1lirllilcers 

leaving.{eWstoIles. '. added funds; and when the public sector:nllli:soem,~ 
undauirtedbyilieconfiscat()Iy,llatrire'ofregulatory takings, that some parties have not called for 
greater enforcement ofthe~~~yowned by Aliens" Act. 

Dr. McDonald is a Clumipaignattorney and University ofIllinois Adjunct Professor. 
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land by paying just compensation to the 
current owner. (We must note the irony, 
however, of the courts' enforcing specific 
performance in recognition of a buyer's 
unique view of a parcel, while other 
governmental units take unique property 
and compensate only at a "market value" 
that ignores the property's uniqueness to 
its owner.) Eminent domain is the right of 
the state to take property for public use. 
As with zoning, the economic rationale 
for eminent domain is that contiguous 
parcels create a holdout problem if a 
particular owner cannot be compelled to 
join in an assembly effort. The compen
sation requirement is a device that may 
moderate the state's enthusiasm for 
takings, and also moderate voters' enthu
siasm for political change. (Note that 
government could achieve zoning-like 
restrictions by purchasing easements over 
specified parcels, whereas zoning, under 
current legal views, does not require 
compensation. An innocent reading of 
the 5th Amendment's just compensation 
provision would suggest that compensa
tion is warranted. This issue is likely to 
receive considerable attention in the legal 
and political arenas in the coming years.) 

Escheat 
Escheat is another remnant of feudalism. 
When a baron was barren, or had no male 
heirs, his lands would escheat, or revert, 
to the crown at the time of his death, 
because the king would need to allocate 
the land to someone who could provide 
military service in return. Today, land 
escheats to the state if an owner dies 
intestate (without a will) and without 
heirs. The owner must provide for the 
succession of land, or else the state will 
simply take it. While this provision of 
the law may seem harsh, in modern times 
it serves to assure that some party holds 
responsibility for all real estate. 

Closing Remarks 
An introductory treatment of real estate 
principles typically offers legal defini
tions and a descriptive discussion of the 
righlS held by property owners. In lhis 
introduction, we have sketched some of 
the economics principles that govern the 
ever-evolving system of property rights. 
Other aspects of the economics of real 
estate will be discussed in future issues .• 
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Campus Events 


Busy November Caps OffRho Epsilon Fall Semester 


Fall 1994 marked another busy semester 
for real estate students active in the Rho 
Epsilon chapter of the Lambda Alpha 
International Student Association 
(LAISA) at the University of Illinois. 
The semester was also successful in 
terms of membership recruitment and 
the awarding of scholarships. 

Membership 
The Fall membership roster grew as 
fourteen new student members joined 
thirty-one returning student members. 
The chapter also has four faculty 
members: Professors Roger Cannaday, 
Peter Colwell, Ward McDonald, and 
Philip Rushing. Six honorary members, 
all of whom are from the Champaign
Urbana professional community, round 
out the membership list; they are 
John Barr, Walt Cunnington, Dan 
Hamelberg, Dianne Gibbs Hays, David 
Hunter, and Ray McGavran. These 
individuals frequently volunteer their 
time or resources in helping the Rho 
Epsilon chapter or other aspects of the 
University of Illinois real estate program. 

Activities 
The semester began with a general 
membership meeting, at which officers 
welcomed new members and discussed 
the organization'S activities. The first 
meeting to feature a speaker was held on 
September 20. The speaker was Mark 
Dixon, an Illinois graduate who serves 
as Real Estate Project Manager for the 
Champaign-based Atkins Group. His 
topic was "Development of the Commer
cial and Multi-Family Properties North 
ofI-74." Chicago attorney Barry 
Springer made another visit to campus 
on October II. The lllinois alumnus and 
frequent Rho Epsilon speaker discussed 
"Eminent Domain" with the chapter. 

November was the organization's 
busiest month. On November 1, four 
representatives of CB Commercial in 
Chicago traveled to campus. Todd 
Caruso, the firm's Senior Vice Presi
dent, and Illinois graduate Cathy Hosek 

spoke to the students about "Commercial 
Brokerage." Former Rho Epsilon chapter 
Vice President Anthony Blanchard and 
CB colleague John Gross then spoke 
on "Finance Aspects of Commercial 
Brokerage." Two other former Illini 
addressed the chapter during November, 
as well. Bill Shiner, President of Mid
Northern Equities, Ltd., was the featured 
speaker on November 8; his topic was 
"Real Estate Development and Rehabili
tation." Steve Schmitz, Vice President 
and Director of National Accounts for 
Interior Space International, spoke on 
"International Real Estate Opportunities" 
on November 15. The meeting was 
followed by a pizza party at Papa Del's. 

Nine student members of the chapter 
and Professor Roger Cannaday, the 
organization's principal faculty advisor, 
traveled to Chicago on November 11 to 
participate in two events. The field trip 
portion of the day took the group to 
various locations ofThe Shaw Company, 
a Windy City firm active in many aspects 
of real estate development and manage
ment. In the morning, the firm's Chair
man, Charles Shaw, discussed the 
company's Homan Square project, a 
redevelopment of the 55-acre former 
Sears, Roebuck & Co. headquarters on 
the city's west side. Late in the afternoon, 
the group met at the Homan Square site 
with two Shaw Company representatives, 
Laura Lode and Finis CoUier, Jr. 

Alumni Luncheon 
During the midday period, the students 
attended the fall luncheon for University 
of Illinois alumni working in real estate
related fields. The event, organized by 
the Office of Real Estate Research, was 
held at the Chicago Yacht Club. Jared 
Shlaes, a nationally-prominent Chicago 
real estate consultant, shared his "Reflec
tions on the Current State of the Real 
Estate Industry" with sixty alumni and 
their guests. ORER has organized alumni 
luncheons each spring and fall for the 
past several years; the November event 
was the 18th in the series. Thanks go to 

Gene Stunard for his help in arranging 
for the use of the Yacht Club's facilities. 

Officers 
Four seniors served as chapter officers 
during the Fall 1994 semester. They are 
Anjanette Lewis from Chicago, Presi
dent; Mike Leonard from Champaign, 
Vice President; Trevor Pagliara from 
St. Louis, MO, Treasurer; and Brian 
Tader from Chicago, Secretary. Officer 
elections for Spring 1995 were held on 
December I, and again four seniors were 
chosen to take the chapter's helm. They 
are Sara Armstrong from Springfield, 
President; Sherie Yearton from Wonder 
Lake, Vice President; Britt Kelly from 
Lake Forest, Treasurer; and Jamie 
Bukvich from Bristol, Secretary. 

The Office of Real Estate Research 
congratulates these students, and com
mends them for their efforts in promoting 
the LAISA traditions of scholarship and 
career-oriented learning experiences. As 
always, ORER thanks the many outstand
ing professionals who have taken time 
from their demanding schedules to speak 
with the students on campus or to 
sponsor off-campus field trip activities. 

Scholarships 
Four U of I real estate students have been 
awarded scholarships since publication of 
the prior Illinois Real Estate Letter issue. 
Incoming Rho Epsilon Vice President 
Sherie Yearton received a $1,000 CCIM 
Scholarship. The award is presented by 
the Commercial Investment Real Estate 
Institute. Yearton joined fellow chapter 
officers Sara Armstrong and Jamie 
Bukvich in receiving an SIOR Scholar
ship, funded by the Chicago chapter 
of the Society of Industrial and Office 
Realtors®. This annual $1,500 cash 
award, which is being divided evenly 
among the three recipients, is presented 
to the outstanding undergraduate student 
in the University'S real estate program, 
as selected by members of the real estate 
faculty. ORER commends these students 
for their academic excellence. • 

The' Office ofReal EStatel{eiearch makes every effort to assiir~;tliii.izc'6uracydfaustate~';t.fln ilLINOISRFAi{isrAtEUf:rtER articles prepare 

I However. the reader should note that legal and regulatory maijets,>wlii.ch occasil'ifialtyarediScussed in lUlN01S REAL SSrATE LEITER prticles.. a 
. 	and to varying interpretations. Articles in this publication dork(purp0rt to provide legal orinveSlment advice., and the Office ofReal Estate Reseor:chshflllnot 
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Technical Notes 


NPV, IRR, and the Optimal Holding Period 
Peter F. Colwell and Thomas Altpeter 

An interesting problem in investment 
analysis is the timing of a decision to 
sell an asset or, in other words, the 
optimal holding period. Consider an asset 
that produces no regular cash flows, so 
that its owner realizes a return only upon 
resale (perhaps trees in a forest, wine 
aging in kegs, or vacant land that may 
become attractive for development). 
Suppose further that the value of the asset 
will rise over time, but that this value 
will grow at a decreasing rate, and that at 
some point the value may stop growing 
(or even begin to decrease). Figure 1 
depicts such an asset's value as it relates 
to the passage of time. 

The owner of this asset would seek 
to identify the holding period that would 
provide for the greatest increase in 
wealth. To address this issue, we must 
identify the quantity that should be 
maximized. If it is the value of the asset 
that should be maximized, then the sale 
should take place at time t*, as shown in 
Figure 1. The maximization of value, 
however. is too simplistic; such a 
decision rule ignores the time value of 
money. Time value is considered, though, 
in the two major investment criteria used 
by financial analysts: net present value 
(NPV) and internal rate ofreturn (IRR). 
Yet while both techniques are based on 
time value, there are important differ
ences between the NPV and IRR criteria. I 

Figure 2 

Present Value of Expected Inflows 
The present value (PV) of a sum of 
money that an investor expects to receive 
in the future is the amount that the 
investor would willingly accept today 
instead of collecting the expected future 
payment. In other words, the present 
value and its corresponding future value 
provide the investor with equal satisfac
tion. If the rate at which we discount the 
future amount in computing the present 
value is positive (as is typically the case). 
then the present value is less than the 
future value. The present value and its 

Figure 1 
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corresponding future value, though 
different instated dollar terms, offer 
equal satisfaction to the recipient because 
of the time value of money. Curve A in 
Figure 2 can be called an "equal-PV" 
curve, in that all points along the curve 
represent expected future amounts with 
equivalent present values. The present 
value of any point along curve A is equal 
to a (perhaps $14,000). 

Assume, for example, that an 
investor's annual discount rate is 6%.2 
Point a' represents $18,735 that the 
investor expects to receive in 5 years, 
while point a" represents a $25,072 
inflow to be received in 10 years and am 
represents an inflow of $33,552 in 15 
years. Each of these possible future 
inflows has a present value of $14,000 
if discounted at a 6% rate. 

Figure 3 shows A along with two 
other equal-PV curves. Curves A, B; and 
C might be thought of as belonging to the 
same family, in that all are based on the 
same discount rate (6% in our example). 
Because the curves are based on the same 
discount rate, each demonstrates the same 
rate of increase over time. The difference 
from one curve to another lies only in the 
present value of the amount expected to 
be received later. Thus, along any curve 
the PV is constant, although a curve with 
a higher vertical intercept represents a 

Summer/Fall 1994 



Technical Notes 


higher PV; B represents a higher PV than 
that displayed by A, while C indicates 
a higher PV than that shown by B. For 
example, curve B might show amounts 
with present values equal to $24,900 
(such as the $33,322 corresponding to 
point b'; the $44,592 represented by point 
b"; or the point b'" figure of $59,674). 
C illustrates possible future inflows with 
present values equal to $35,000 ($46,838 
corresponding to point c'; $62,680 at 
point c"; or the $83,880 point c'" figure). 

Net Present Value 
The net present value is the present value 
of the expected inflow minus some ini
tial investment J; this difference provides 
a dollar measure of the investment's 
profitability. In Figure 3, any point along 
C represents a higher NPV than any point 
along B or A, because J (perhaps $5,300) 
is shown as an amount that does not vary 
with respect to the expected inflows. 
In this case, the project would have a 
computed NPV of $29,700 if the asset 
were expected ultimately to be generate 
an inflow as indicated along curve C 
($35,000 - $5,300); $19,600 if the 
expected inflow were shown by a point 
along curve B ($24,900 - $5,300); or 
$8,700 if the inflow would be a point 
along curve A ($14,000 $5,300). Of 
course, a higher PV of inflows does not 
necessarily correspond to a higher NPV if 
the associated initial investment is higher. 

Internal Rate of Return 
The IRR criterion is a percentage measure 
of profitability. Curve D in Figure 4 is 
an "equal-IRR" curve; all points along 
the curve exhibit equal internal rates of 
return. The IRR is the discount rate that 
equates the PV of a project's expected 
inflows to the initial outlay. In Figure 4, 
amounts d' and dO. have the same internal 
rates of return; perhaps d' represents an 
expected inflow after 5 years of $14,921, 
while d" corresponds to an expected 
inflow of $42,008 at the end of year 10. 
In either case, the IRR is 23%; note that 
the PV of a year-5 inflow of $14,921, like 
the PV of a year-l 0 inflow of $42,008, is 
$5,300 (our assumed initial investment l) 
if the discount rate is 23%. 

Figure 5 shows curve D along with 
two other equal-IRR curves. All three 
curves emanate from the same initial 
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investment point, because each curve 
represents discounting to a present value 
equal to the initial cost of $5,300, but the 
three represent different internal rates of 
return on the asset. Because a lower value 
is associated with a higher discount rate, 
curve F represents a higher IRR than does 
curve E, while E represents a higher IRR 
than D. For example, curve E might show 
amounts that represent IRRs of 30% (such 
as the $19,679 represented by point e' or 
the $73,065 shown at e"), whereas F 
illustrates possible future prices that cor
respond to IRRs of 40% (such as $28,505 
if received in 5 years, shown at pointj'). 

Optimal Time to Sell 
A financial analyst might use either the 

Figure 4 

NPV or the IRR criterion in determining 
the optimal time at which to sell an asset 
whose value has been growing. There is 
no intuitively clear method for choosing 
the better decision rule, although it 
should be intuitively obvious that, 
without a properly functioning rule, the 
investor could easily sell too early or too 
late. Our goal is to identify the precise 
time when we should sell an asset that 
has been increasing in value, and to 
identify what our choice of NPV or IRR 
has to do with this decision. 

As Figure 6 indicates, exactly one 
equal-NPV curve and exactly one equal
IRR curve are tangent to (touching at only 
one point) the asset's value curve V. Each 
of these tangency points is critical to our 
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Figure 5 our example to a 30% IRR. No holding 

analysis, in that each point of tangency 
indicates the time in the asset's life when 
NPV or IRR, and uot the asset's value, 
will have been maximized. The asset 
should be sold when the date correspond
ing to the maximum NPV or IRR is 
reached, because holding for any longer 
time fails to increase the asset's returns. 

Do the two methods yield similar 
answers? For the NPV analysis, the 
relevant curve is B ($19,600 NPV in our 
example), which attains a tangency with 
value function V and therefore corre
sponds to the maximum amount that 
could be added to the investor's wealth. 
The appropriate selling date is t*NPV' 

(Note that we could not choose a date 
such that the value curve would touch C, 

Figure 6 
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with its $29,700 NPv.) We would, there
fore, wish to sell long before the t* date 
when the asset value is maximized (after 
which the trees begin to rot or the wine 
begins to sour, for example). The maxi
mum attainable NPV is [b -1]. If the 
expected sale price is discounted back for 
t*NPV periods to a present value, and if this 
PV exceeds initial investment I, then NPV 
is positive; the investment contributes to 
the owner's wealth. For holding periods 
ending before t*NPV the potential contribu
tion to wealth is still growing, whereas 
for longer periods it begins to decrease. 
For sale dates sufficiently distant in time 
from t*NPV' NPV becomes negative. 

With regard to IRR analysis, the curve 
tangent to V is E, which corresponds in 

period that we could select would offer 
a higher IRR than would one ending at 

t*IRR; consider earlier II or later 11 selling 
dates, each of which corresponds to a 
23% internal rate of return along curve 
D. Note also that the indicated holding 
period under IRR analysis is shorter than 
that suggested by the NPV criterion, 

ending at t~RR rather than t*NPV' 

We can draw an important inference 
regarding an investment in which we 
must wait for a specified interval before 
an inflow is realized: If the decision is 
based on NPV, and if the NPV is positive, 
then the chosen sale date should be later 
than that selected under the IRR criterion. 
The reverse is true if the highest attain
able PV for the asset's expected inflows 
is less than the initial cost. If the highest 
attainable NPV is zero, then the optimal 
holding periods identified by the two 
techniques should be identical. • 

Footnotes 
1. The concepts discussed in this article are 
not new ones. In fact, economists have studied 
present value and rate of return phenomena 
through "point-input, point-output" models 
for well over a century. UCLA economist 
Jack Hirshleifer reviewed the economics of 
present value and rate of return investment 
criteria in his now-classic book Investment, 
Interest, and Capital (Prentice Hall, 1970). 
The analysis offered in the paragraphs below 
follows the earlier work of Hirshleifer and 
others. 

2. Numbers used for illustrative purposes are 
based on an assumption of annual compound
ing. The curves shown in the figure actually 
reflect continuous compounding. 

Mr. Altpeter is an MBA student at the 
University ofIllinois and an ORER 
research assistant. 
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(continued from page 16) 
specialized assistance in transactions 
should be less. In light of these inter
country market differences, the nature 
and cost of some specific broker 
activities, such as advertising and buyer 
contact, surely are quite different as well. 
In fact, the very nature of the brokerage 
function differs across countries; the 
private treaty prevails in home sales in 
the US, for example, whereas auctions 
are more prevalent in Australia. It seems 
only reasonable to assume that the 
attendant cost differences would lead to 
different prices for users of the services. 

It may also be that, even for the 
same type of transaction, the bundle of 
brokerage services in the US generally 
includes features that are missing from 
the bundle of services found in other 
countries. What are the various features 
potentially present in the bundle? In 
addition to being an advertiser and a 
[mder, a broker can be a facilitator, 
a consultant on pricing matters, an 
information producer, a negotiator, a 
counselor, and even a taxi driver. Has 
anyone conducted a thorough analysis 
of the services provided by brokers in 
the countries in question? Even small 
differences would lead to different costs 
of doing business, and therefore to 
different prices paid by consumers. 

High brokerage commissions in the 
United States therefore may be a positive, 
rather than a negative, story. Paying 
more, but getting more in return, can 
hardly be viewed as the result of poor 
bargaining skills. Brokerage services 
include a wide range of features in the 
US for at least two reasons. First, the 
payoffs that home sellers would realize in 
producing certain services for themselves 
generally are not favorable. For example, 
the expense of marketing to a geograph
ically diverse American clientele can be 
borne more efficiently by a broker, who 
realizes economies of scale in advertising 
and other activities, than by an individual 
seller. Even such activities as showing 
property or keeping abreast of potential 
buyers' financing alternatives may 
impose higher opportunity costs (the 
value ofIost time) on American sellers 
than on sellers in some other countries. 
The value of the broker's specialized 
knowledge and skills is attested to by the 
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relatively small number of sellers who 
display "For Sale By Owner" signs in 
their yards (and by the relatively large 
number among those attempting to sell 
by themselves who eventually tum to 
brokers for assistance). 

Second, the need for more intensive 
brokerage service in the US may reflect 
relative efficiencies in American factor 
markets. People move over great 
geographic distances because the US 
labor market is relatively efficient at 
moving human capital to its highest and 
best opportunity, and because transpor
tation costs are relatively low. That 
specialized services would develop to 
facilitate this movement of human capital 
should not be surprising. 

The speculation in this article should 
not be confused with actual research on 
international real estate commission rate 
differentials. It should be evident to the 
reader that the goal of this brief coverage 
is to raise questions, more so than to 
provide definitive answers. At the same 
time, the rearranging of prejudices that 
characterizes the Consumer Federation of 
America's approach certainly should not 
be confused with research. The latter 
point is indeed sad, because the question 
is an interesting one that deserves to be 
addressed in a serious and systematic 
manner. Such a serious and systematic 
coverage would clearly seem to be in 
order before those who claim to serve 
consumer interests start sounding alarms 
about mispricing. • 

Illinois Real Estate Letter 

Dear Cynical A,ssessor: 
What is negattVt$ration?Canit relate 
to land yalues? . I)uration measures an 
asset's changem value asnoniinal interest 
rates change. Recall that when market 
interest rates ch!!oilge;the value ofa 
previously-issti~d. changesin.the 
opposit~ . . if interest 
rates 
then 
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Commissions: Do Americans Pay Too Much? 
Peter F. Colwell 

Do American home sellers pay excessive 
commissions to their real estate brokers? 
The Consumer Federation of America 
has studied the payment of real estate 
brokerage commissions in the US, 
Australia, Britain, Canada, and New 
Zealand. According to a recent story by 
Sabra Chartrand of the New York Times, 
the Federation's principal finding is that 
commissions are 6% to 7% in the US, 
while they range only from 3% to 4% in 
the other four countries. The explanation 
offered for this disparity is that home 
sellers in the US are poor negotiators. 

Yet anyone with even a modest 
understanding of America's real estate 
markets would find that explanation hard 
to accept. One point that an informed 
party would note is that the differences 
among rates are probably even more 
extreme than is suggested by the 
Consumer Federation's study. An inter
regional analysis of commission rates in 
the US would reveal that, in some market 
areas, commissions approach 10%, so 
that some American home sellers would 
appear to pay rates three times as high as 
do their foreign counterparts. 

How can such differences persist? 
The reader might correctly respond that, 
in a competitive market for goods or 
services, higher prices reflect higher 
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input costs faced by producers. Inter
regional rate differentials within the US 
may simply result from the passing along 
to home sellers of the costs of providing 
brokerage services. Areas characterized 
by a wider range of housing types, by 
longer listing periods, and by greater 
distances between listed homes (as might 
occur in some recreational housing 
markets) impose greater business costs on 
brokers, and therefore should tend to be 
those with the highest commission rates. 
Could the same sort of explanation be 
operating internationally, with lower 
commission rates observed overseas 
because brokers face lower costs in 
conducting their activities? 

An important distinction between the 
US housing market and those in the other 
countries studied relates to the extent to 
which buyers are local. In our mobile 
American society, it is not at all unusual 
for a home buyer to be moving from a 
very distant location; the Chicago buyer 
may be almost as likely to hail from 
Tacoma or Tallahassee as from across 
town. Such a long-distance move is not 
physically possible in tiny Britain. Even 
in Canada and Australia, where the land 
masses are large, the population centers 
cluster in a few areas; with a smaller set 
of markets interacting, the need for 

(continued on page 15) 
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