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Assessing the Performance of Real Estate Auctions

by Christopher Joseph Mayer

Submitted to the Department of Economics
on September 24, 1992 in partial fulfillment of the requirements
for the degree of Doctor of Philosophy in Economics

Abstract

In the last 10 or 15 years auctions have gained attention as an
alternative method of marketing real estate. The trend began in California in the
mid 1970’s, with some developers finding auctions an effective way to quickly
sell a project without incurring large carrying costs. This method has gained
more publicity in light of the S&L crisis, as the federal government, through the
Resolution Trust Corporation, has gained possession of much troubled real
estate which it must dispose of in a "timely" fashion. The fact that auctions
would aliow the government to sell large amounts of real estate in a relatively
short period of time make them very attractive. However, the traditional view
of real estate auctions is that they provide a bargain to the buyer because
prices are significantly below "market value."

in a series of three papers, this dissertation studies the performance of
real estate auctions. Chapter One develops a model that compares auctions and
negotiated sales, giving predictions that are tested in subsequent empirical
work. The modeil uses a search framework in which buyers look for a house
that is a good "match" with their preferences. The paper shows that auctions
sell property at a discount because a quick sale results in a "poorer" match
between house and buyer, on average, than could be obtained by waiting
longer for a buyer. Furthermore, the mode! predicts that auction discounts
should rise in a down market with high vacancies and in a smaller market with
fewer buyer anc sellers, when there is a larger difference between houses.
Finally, the auction discount falls when property is more homogeneous,
because the match between buyer and house matters less in the final price.

The Second Chapter investigates the performance of real estate auctions
in selling condominiums in the booming Los Angeles real estate market during
the mid 1980’s, finding that auctions perform quite well for the sellers.
Estimates suggest that scattered site auctions, similar to sales held by many
governraent agencies, sell property at a 9 percent discount. Auctions of
properties in a single complex do better, selling units at a slight premium. The
study computes discounts by comparing the appreciation rate of auction
properties, measured with resales of auction units, with a market resale price
index. This methodology is important in obtaining accurate results because it




better controls for the quality of individual units, which is much lower for
auction properties. The paper also looks for price declines during the ccurse of
the auction, finding little evidence of bargains later in an auction.

To test the prediction that auctions sell real estate at a larger discount
in a down market, Chapter Three looks at Dailas during the late 1980’s. As
predicted by the theory, auction discounts in Dallas are much larger than in Los
Angeles. Measured by resale price indexes, auction property sells for a discount
that ranges between 9 percent for single site, minimum price auctions and 21
percent for auctions with an unpublished reserve price. Auctions with a
minimum price seem to sell at a lower discount than those utilizing an
unpublished reserve, but the results are not conclusive. The data present little
evidence of a price decline over the course of the auction. Finally, properties
that "fall through" from the auction and are sold afterwards are found to sell
at a large premium over their auction price. This finding is consistent with the
view that the auction discount is due to differences in sales technique, rather
than the proposition that auctions permanently "taint" a property’s image.

Thesis Supervisors: Dr. William Wheaton, Dr. James Poterba
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Introduction

Real estate auctions have been used in the US almost exclusively to dispose of
property involved in foreclosure or bankruptcy. In the last 10 or 15 years auctions have
gained some attention as an alternative method of marketing real estate. The trend
began in California in the mid 1970’'s, with some developers finding auctions an
effective way to quickly sell a project without incurring large carrying costs. In the
early 1980’s auctions spread to other parts of the country, following the severe

regional declines in prices first in the oil belt, and later in the Northeast.

This method has gained more publicity in light of the S&L crisis, as the federal
government, through the Resolution Trust Corporation (RTC), has gained possession
of much troubled real estate which it must dispose of in a "timely" fashicn. As of
1991 the RTC had over $180 billion in assets, including over $18 biliion in real
estate.' Assets are expected to increase by over $200 billion in the next year or two.
Private banks and other agencies hold billions more in foreclosed real estate, with the
solvency of many banks in doubt if they cannot dispose of these assets quickly
without taking a large loss in capital. The fact that auctions would allow the
government to sell large amounts of real estate in a relatively short period of time
make them very attractive.? However, the traditional view of real estate auctions is

that they provide a bargain to the buyer because prices are significantly below "market

! Wall Street Journal, 10/3/91.

2 Of the $180 billion of assets sold by the RTC, open outcry auctions represent only $183 miliion,
mostly low priced residential real estate. (Wall Street Journal, 11/21/91)
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value.”

There is littie doubt that rzal estate auctions have grown substantially in the last
fifteen years in the U.S. By one estimate the dollar volume of real estate auctions has
grown from $10 billion to $26.5 billion between 1981-1989.° The first major auctions
appeared in Texas, Oklahoma, Louisiana and other oil belt states in the mid 1980's.
Large banks and government agencies have sold many thousands of properties across
Texas in the last 7 years, and there are still more properties in their portfolios. Many
other banks and developers have resisted using auctions to sell off their RED, instead
waiting for better times and higher prices. In holding their properties, sellers face
substantial holding costs that can easily add up te 1-2% per month for unoccupied
units. These carrying costsinclude interest, taxes, physical depreciation, insurance and
continuing marketing costs.* (One auctioneer cites an internal estimate by the RTC

that concludes that a property loses 48% of it’s value if it remains unsold for 2 years.)

Many critics claim that the increase in real estate auctioris is due to short-
sighted sellers willing to get low prices for their property in order to make a quick sale.
In a recent article in the Real Estate Finance Journal (1990), Martin Ginsburg, a New
York developer, argues that "basic economics” ensures that auctions will perform

poorly in a soft market, because they flood the market with more properties than the

3 Martin, Stephen and Battle, Thomas, (1991). Sold: The Professional’s Guide to Real Estate
Auctions, Real Estate Education Company, USA, 12.

4 A review of appraisal reports from some government properties suggests that the costs of
physical depreciation can be quite large for many types of unoccupied property. Vandalism and
deterioration can quickly and substantially reduce a property’s value.

7 -



market can easily absorb. While conceding that auctions might be attractive if they
sold properties for small discounts, he predicts that "Unfortunately...15 percent to 20
percent discounts are the exception."® In addition, Ginsburg and other critics claim
that auctions of large projects "taint™ a property’s image and increase risk for a

seller.®

Chapter One develops a model that compares auctions and negotiated sales,
giving predictions that are tested in subsequent empirical work. The model uses a
search framework in which buyers look for a house that is a good "match" with their
preferences. The paper shows that auctions sell property at a discount because a quick
sale results in a "poorer™ match between house and buyer, on average, than could be
obtained by waiting longer for a buyer. Furthermore, the model predicts that auction
discounts should rise in a down market with high vacancies and in a smaller market
with fewer buyer and sellers, when there is a larger difference between houses.
Finally, the auction discount falls when property is more homogeneous, because the
match between buyer and house matters less in the final price. Many of these results

are verified empirically in later chapters.

The Second Chapter investigates the performance of real estate auctions in

selling condominiums in the booming Los Angeles real estate market during the mid

s Many buyers: also believe that they are getting bargain prices at auctions. After a recent auction

in New York, the New York Times quoted a successful buyer who claimed that she could "...make money
if we turned it around right now..."

% The typica! auction contract requires the seller to pay for all marketing expenses in addition te
a commission of 5-10% that is contingent on a property selling at the auction. The fixed expenses are
paid up-front, regardless of the success of the auction, and for large auctions will add up to about 1-2%
of the final sales price.



1980’s, finding that auctions perform quite well for the sellers. Estimates suggest that
scattered site auctions sell property at a 9 percent discount, while single site auctions
do better, selling units at a slight premium. The results are computed with a resale
price index, looking at subsequent resales of auctiocn properties to compute estimated
discounts. As a comparison, this paper also looks at hedonic estimates, concluding
that hedonic equations can get biased estimates suggesting artificially large discounts.
This is because auction properties are of lower than average quality, a factor that is
not fully accounted for in hedonic equations. The paper also looks for price declines

during the course of the auction, finding little evidence of bargains !ater in an auction.

To test the prediction that auctions sell real estate at a larger discount in a
down market, Chapter Three looks at Dallas during the !late 1980’s. As predicted,
auctioned property gets a discount that ranges between 9 percent for single site,
minimum price auctions and 21 percent for auctions with an unpublished reserve price.
The above results come from comparing subsequent auction prices with predicted
prices obtained from resale price indices. As in the previous chapter, hedonic indices
are shown to get artificially large discounts due to selection bias. The finding that
single site condominiums have a much smaller auction discount may be because these
are more homogeneous units than in the scattered site sales. Auctions with a minimum
price seem to sell at a lower discount than those utilizing an unpublished reserve, but
the results are not conclusive. The data present little evidence of a price decline over
the course of the auction. Finally, properties that "fall through" from the auction and
are sold afterwards are found to sell at a large premium over their auction price. This

finding is consistent with the view that the auction discount is due to differences in



sales technique, rather than the proposition that auctions permanently “taint" a

property’s image.

Overall, this study confirms that auctions, especially minimum price sales, may
be a productive method of selling real estate for large sellers that face substantial
holding costs of 1-2% per month and average holding times that can exceed a year.
In addition, previous empirical work overstates the auction discount for these sellers,
who would already have lower than average selling prices in order to sell quickly and
save on the holding costs. The cost savings in a down market with a much greater
time to sale seem to outweigh the lower price at auctiun. Evidence from other
countries, such as Australia and New Zealand, that have an established use of auctions
by small sellers suggests that auctions are more popular in good markets. Given the
results of this siudy, one should expect to see auctions used more frequently to sell
properties in good markets and for units that appeal to a wide audience, negating the
observation of one critic who claimed: “Auctions will never survive the upturn in real

estate markets."

10



Assessing the Performance of Real Estate Auctions

Chapter 1:

A Model of Auctions

Versus Negotiated Sales

11



L Introduction

Real estate auctions have grown substantially in the US in the last 15 years,
mostly in regions that have suffered downturns to their local real estate markets. Many
observers have suggested that auctions will disappear as the US economy improves
and financial institutions sell their glut of real estate. Others believe that US auctions
will continue to grow, following the pattern of other countries such as Australia and
New Zealand, where auctions are used more frequently in good times to sell property.
Given that the US government, as well as many private banks and developers have
-tens of billions of dollars of real estate in their portfolios, the performance of auctions
has important public policy implications. These implications may extend well into the
future as the government locks for iessons on how to handle future crises involving

financial institutions and real estate markets.

This paper will develop a model to look at how auctions differ from traditional,
negotiated sales techniques. This contrasts with much of the previous literature, which
focuses on these methods separately. The model will help to explain the subsequent
empirical results which show that auctions often sell real estate at a significant
discount (0-21%). Furthermore, properties transacted by auction in Dallas during the
oil-price bust of the mid to late 1980’s sold at a much larger discount (15-21%) than

auctioned properties in Los Angeles (0-9%) during the boom of the mid 1980's.

First consider the discount at auction. This model uses a search framework in

which buyers look for houses that are a good "match" with their preferences. Sellers

12



also look for buyers to arrive with a good "match" to their property, and set an asking
price that would only appeal to "well matched” buyers. (This is an explanation for why
house prices are above replacement cost- sellers have some market power because
houses are differentiated products.) In this context, auctions serve the purpose of
selling a property quickly, but only to buyers that are in the market at a given time.
This often results in poorer quality matches between buyers and houses. For sellers
the potential tradeoff is clear- auctions provide a quicker sale, but at a lower price.
Buyers face the prospect of a house that is a lower quality "match"”, but sells at a
discount below market prices. Many sellers, such as the RTC, FDIC and private banks,
face large holding costs and may find that auctions still represent the best way to sell

their property.

A further goal of this model is to explain why auctions seem to perform worse
in a downturn, such as that experienced by Dallas in the mid to late 1980’s. In the
context of this model, a "down" market is one in which the relative number of buyers
decreases and the number of sellers increases. A downturn may be caused by greater
unemployment or reduced real income which decrease the demand for housing. In the
short run, however, the supply of housing is fixed at current levels. A greater number
of houses for sale will reduce a buyer’s willingness to pay for an auction property with
a lower match quality. With a greater number of houses to choose from, a buyer will
have more alternatives with better matches than the auction property. Similarly, a
smaller number of buyers will reduce the current bids at an auction. Using this
framework, we will show that the decrease in auction prices during a downturn is not

just absolute, but also relative to prices in the negotiated sale market.

13



This papaer compares suctions to negotistad sales, developing resuits that halp
understend the empirical work. Section Il surveys the previous literature and its
implications seffing resl estate. The basic model of negotisted eaies is presented and
solved in Section ill, while Section IV adds aucticns to the model. Section V gives the
results of simulations assuming that mismatch costs are distributed uniformly. Finally,
the resuits are summarized and additions to the model are considered.

i, Bimdous Reseprch

The theory of optimal auctions is an area that aconomists have studied heavily
in recent years, mostly focussing on the relative merits of different types of auctions.’
The initial motivation of much of the literature was Vickrey’s (1861) famous revenue
equivsience resutt, in which he found that under certain conditions, including risk-
neutral bidders, unasffiliated bids and symmetricai buyer’'s valuations, four major
auction types (English, first price, second price and Dutch) all provide the seller with
the same expected revenue.® Much of the subsequent literature has focussed on
relaxing the above assumptions to understand the circumstances under which some
auction types dominate others (from the perspective of the seller, buyer or society) in
maximizing surpius or making more efficient exchanges.?

7 This section fighfights theory that will be tested in subsecuent sections of the paper. For a more
complete survey of the auction fiteratwe, see Milgrom (1989) and McAfee and McMillan {1987).

®  Actuafiy, s auctions that fit the above conditions and have bids which are an increasing function
of a bidder’s valuation can be shown to be equivalent, both in tarms of total surplus and sellers revenue.

*  English auctions are uzad most frequently in selling real estate, art, wine, used cars and many
other goods. First price sesled bids are often used for procurement, drilling/mining rights and selling a
vasiety of financisl instruments, including US Treasury Notes.

14



This literature has conflicting applications to the sale of real estate by auction
(Lusht, 1990; Vandell and Riddiough, 1990). On one hand, the likely presence of risk
averse bidders causes first price, sealed bid auctions to have higher expected prices'®
(Milgrom, 1989; Riley, 1989). On the other hand, the fact that buyers have affiliated
valuations suggests that English auctions might have raise seller revenue by
encouraging buyers to bid more aggressively than they would in a first price
auction."' (Milgrom and Weber, 1982; McAfee and McMillan, 1987; Milgrom, 1989)
In addition, first price auctions are more difficult for bidders to prepare for, as buyers
must not only determine their own private valuation, but must also model the bids of
other potential participants. The predominance of English-style auctions for selling
most real estate, the exception is some large commercial properties, suggests that the
latter two concerns override the effects of risk aversion, but this proposition has never
been tested. T!"ne above discussion suggests that for modelling real estate auctions,

English auctions are the logical choice.

There is also a substantial literature analyzing search markets. Early papers
focus on labor markets, attempting to explain why prices do not seem to clear the

market at any given time.'? These models generally assume that information is

% Intuitively, a potential buyer will likely increase hisfher bid in response to uncertainty over the
winning bid. The higher bid creates less expected surplus, but a greater probability of being the winning
bidder.

"' Affiliation exists here because all buyers have a common value component in their valuation of
a property (i.e., all are concerned to some extent with a property’s resale value). Under English or second
price auctions, buyers pay only slightly more than the second highest bid, providing greater assurances
that their valuation is not out of line with that of others in the market. Thus buyers may bid more
aggressively because they are less likely to suffer from the "winner’s curse”. See Milgrom (1989} for a
fuller description of the "winner’s curse.”

‘2 See Mortensen (1978); Diamond and Maskin (1979); Diamond (1982); and Hosios (1990) as
examples of this literature.

15




symmetric, but that the matching technology is imperfect. When turnover occurs,
workers {firms) cannot immediately find a replacement job (worker) that is a good
match with their particular skills (needs). The search time creates unemployment and
unfilled jobs, which serve the role of allowing better matches to occur between
workers and jobs. Wages are a byproduct of negotiations between workers and firms
about how to split the surplus obtained by a good match. Stocks of workers are
considered fixed in the short run so shocks to demand (for workers) are only partially
offset by wage changes. A second set of search models use imperfect information and
spatial differentiation to derive a market with positive vacancies and price

dispersion.'?

Many of the characteristics of labor markets, described above, also apply to
housing. There have been several recent papers that have used such a framework to
describe the workings of housing markets. Wheaton (1991) derives a model in which
there are two types of houses and two kinds of people. Households become
mismatched with some .probability, creating turnover. The paper shows t.at an
imperfect matching technology leads to equilibrium vacancy rates, with some
transitional households owning two houses. In this framework, small shifts in supply
or demand lead to substantial price changes, but little change in demand. Prices for a
given type of house are identical. Read (1991) shows that spatial differentiation and
imperfect information can lead to a housing market with positive vacancies and price
dispersion. Arnott (1991) takes a different approach to explaining vacancies, relying

upon the heterogeneity in housing units to give landlords market power. Because

'3 See Rothchild, (1974); Butters, (1977); and Burdett and Judd, (1983).
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tenants are willing to pay a premium for their most preferred unit and all units are
different, landlords set rents above the long-run replacement cost of heusing. Free

entry leads to equilibrium vacancies.

Despite the number of papers that look at auctions and search markets, there
has been little attention given to markets in which both of these techniques exist
simultaneously.'* That is despite the fact that these markets may provide valuable
insights into the advantages/disadvantages inherent in the choice of sales technique.
Adams, Kluger and Wyatt (1991) attempt to compare these two techniques by
modelling negotiated sales as a slow dutch auction. They show that if buyers arrive
at an exogeneous rate with i.i.d. valuations, the optimal strategy for a seller is to set
a constant sales price rather than to lower the asking price over time. They conclude
that a fixed asking price obtains a higher price than a Dutch auction which, according
to Vickrey (1961), is equivalent to a sealed bid or English auction. The prediction that
auctions sell at a lower price is due to the fact that in any given period the highest
valuation buyer will have a lower valuation than can be obtained by waiting for a
longer period of time and drawing from a greater number of buyers. This resuit can be
reversed, however, in the presence of a non-stationarity such as a seller who faces a
penalty for not selling in a fixed period of time. Salant (1991) shows that such a non-

stationarity changes the optimal strategy to one in which price declines over time.'s

" This question is quite relevant given that sellers of items like wine, art and real estate have a

choice of sales technique, and that this choice may have a substantial effect on the sales price and time
to sale.

3 Salant (1991) could be interpreted as providing a framework in which auctions obtain a higher
price than a negotiated sale. In his model, realtors get higher prices than houses for sale by owner
because they increase the arrival rate of interested buyers. Many auctioneers claim that a large advantage
of auctions is that they greatly increase the number of potential buyers that visit a property. If this were

17




This paper will develop a partial equilibrium model that compares auctions with
negotiated sales. We use an Arnott (1991) framework in which buy;ers have different
valuations of the same property because it seems to provide the best framework to
compare the sales techniques. In particular, this model allows for an interesting
tradeoff. Auctions can sell a property quicker, but at a "cost" of a poorer match than
might exist in the search/negotiated sale market. Simulations of short-run variations
in the vacancy rate will also allow predictions about the relative merit of auctions in
boom versus bust markets, something that has been missing from the literature to this

point.

. The Model

The model described below is quite similar to that in Arnott (19921), although
it has been modified to describe housing sales. (Arnott considers the rental market.)
To begin, assume that there are N households in a market. Each household enters the
market to search for a house according to a Poisson process with an (exogenous)
arrival rate, u, and departs from their current house at an equal rate. Thus, at any
given instant, there will be n { =uN) households searching for a house, and an equal
number who have departed their current house. Once in the market, buyers costlessly

observe all available properties, choosing the house with the lowest total price.'®

true, auctions might obtain higher prices, even in the Adams, Kluger and Wyatt (1991) model.

' Notice that this differs from the Wheaton (1991) and Read (1991) frameworks in which search
is costly and the matching technology is imperfect.
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There is no homelessness; buyers instantly chcose their most preferred house among
A available houses, which includes a number of "excess" houses (V) that are
unoccupied because the previous owner has already moved. In other words, A is equal
to the number of houses whose owner’s will depart in the current period, n, plus the
number of vacant houses, V, that were vacated previously, but have not been sold.

(i.e., A=n+V)"

The price of a house, p,, is composed of a money price, m,, paid to the seller,
and a mismatch cost, x, that is incurred by the buyer because the house is not a
perfect match. (i.e., p;= m; + x; ) Each buyer draws x; from the p.d.f., f(x), with each
draw being independently and identically distributed. Draws from f(x) are i.i.d. across
both buyers and househoilds. The mismatch costs stem from a house with
characteristics that don’t match a given buyer’s preferences. For example, the house
might have small bedrooms, but a large kitchen and family rocm, when a buyer prefers
the opposite. It might have an old-fashioned kitchen instead of a modern one. Or
hardwood floors instead of carpeted ones. In many cases, buyers will spend tens of
thousands of dollars and hundreds of hours of work to transform a house according
to their individual preferences. Some people will even "tear down" an existing property
and replace it with a custom built home. Presumably buyers trade-off a higher selling

price against the quality of match. These preferences are independent in that one

7 This differs from Arnott’s formulation in which A=V. If time is continuous an¢ matching is

instantaneous, then there are no households to depart in the "current period.” The distinction will be
useful, however, in the subsequent simulations that are run in discrete time.
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person’s dream home is anoth=r’s nightmare.'®

Sellers are households that have departed the market for some exogenous
reason and attempt tc maximize the (expected) present discounted value of returns
from the sale of the house. We ignore the fact that many selling households are also
buyers in this or another housing market and that this impending purchase may affect
their sales strategy.'® Both buyers and sellers are fully informed about all of the
market parameters, including f(x) and ail asking prices, but sellers do not know any
single buyer’s x; and thus cannct discriminate among individuals. In setting their asking
price, sellers take the market as given, including the number of households (N), the
number of available units (A) and the number of searching households (n= y*N).
Sellers then wait for a buyer to come along that is willing to pay their asking price.?°

As Adams, Kluger and Wyatt (1991) show, this is the optimal strategy so long as the

arrival and departure rates are stationary.?'

'®  Recently in Syracuse a builder auctioned a pink castle with imported pink marble, that he had
built for a couple that was divorced before the house was completed. Presumably this house was sold
for considerably less than its construction cost, unless the builder was able to find another couple desiring
such a property.

'*  See Stein (1992) for a model in which downpayment constraints combined with the fact that
buyers are also sellers accentuates the real estate cycle. This is because sellers need to obtain a high
price to get enough equity to purchase a new home. In a down market, this leads to some sellers setting
artificially high asking prices, reducing transactions even further.

% There is no bargaining (a.l.a. Nash) in this model because sellers do not know a buyer’s x; and
sellers have no residua! valuation for their property. Any bargaining would likely take the form of offers
at a percentage discount from the asking price. Thus the asking price used here is just the original asking
price minus discounts.

2 This result also depends on sellers having the financial ability to bear losses until a property sells.

An owner who has purchased another house, for example, may face increasing pressure to sell his/her
old house, leading to price cuts over time.

20



In total, there are n buyers each looking for a house among A (=V +n) available
houses on the market. V is the number of vacant properties in addition to the n
properties made available due to departures from the market in the current period.??
Since each buyer chooses his/her best posme match, the average match quality will
be the (expected) first order statistic with A draws (the number of available houses).
Buyers with a given match may be drawn to another house with a higher mismatch
cost if the seller is willing to cut the price a little bit. Thus sellers trade off a quicker
sale with a lower price. When auctions are defined later in the paper, buyers will use
their best possible price/match combination in the search market to determine their

bids in the auction. Poorer matched househ«ids will be more likely to buy at auction.

An equilibrium exists in this search model if and only if the following three

conditions are satisfied:

(1) m, = my(m,A)

This equation says that each individual seller has set his/her optimal asking price, m,,
given the market price, m, and the number of available units, and has no incentive to

deviate by setting a higher or lower price.

22 Arnott (1991) considers a continuous time model and does not address whether properties that

are vacated by tenants in the current period can be immediately occupied in the next period without being
vacant first. In this model, properties for sale in one period can be occupied in the next period without
a transitional vacancy.

21



(i1) my =m
Any equilibrium must also be symmetric. We rule out any mixed strategy equilibria

where otherwise identical sellers might choose different asking prices.
(iii) m (A) =F

This condition implies free entry and exit. (i.e., The expected proceeds from selling a
house equals the replacement cost.) Notice that we are solving for a long-run
equilibrium here. In subsequent sections this requirement is relaxed and vacancy rates
are allowed to vary, showing the effects of temporary shocks on auction énd

negotiated sale prices when supply is fixed in the short-run.

These three conditions will allow us to solve for the three remaining unknowns-
m, m, and A. Initially we solve for the seller’s optimum, taking the market as given.
(Condition i) Then the zero profit and symmetry conditions are imposed, giving ar

equation in terms of vacancies.

In setting an asking price a seller will maximize the (expected) present

discounted value of profits, where profits are defined as follows:
(1) rm, = a(my;m,A) (my - my,] - c(1 - a(my;m,A)) .

This equation is equivalent to the equilibrium condition in an asset market. Notice that
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TABLE 1
Definition of Terms
Varia ble I ﬁééé_’r”fbtianv
N Total # of Households
\" # of Vacant (Excess) Houses
u Rate of Households Arriving Into and Departing From the Market
n # of Households Searching for a House (= y*N)
A # of Available Houses (= N + V)
m; Money Price of House i
X; Mismatch Cost of House i
p; Total Price of House i (= m;+x,)
f(x),F(x) p.d.f., c.d.f. of x

x', x? 1st Order Statistic, 2nd Order Statistic (minimum)

g'(x'") p.d.f. of the 1st Order Statistic

g?(x?) p.d.f. of the 2nd Order Statistic
c Holding Cost of a Vacant Property
r Real Interest Rate
T Expected Time to Sale Given m,A {= 1/a)

Replacement Cost of a House
n Expected Proceeds from Selling a House
m Market (Money) Price of a House
v Market Vacancy Rate (= V/U)
a Market Arrival Rate* (= uN/A)
Vo{mg;m,A) Seller 0’s Vacancy Rate Given m, ne m
a,(my;m,A) Seller O’s Arrival Rate* Given m, ne m
{t  mlmg;m,A) Seller 0's (expected) Proceeds Given my, ne m

* The arrival rate represents the probability that a buyer purchases a property in a given
period.
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profits in this model are defined as the proceeds from selling a house and do not
include the fixed cost of building the house. Equation (2) says that at any point in time
a seller will equate the interest on an asset witﬁ its expected return. The return in (1)
is the difference between the asking price (m,) and the expected profits from holding
the house another period times the arrival rate, a(my;m,A). If the house is not sold the
seller also pays a holding cost, c, in addition to the foregone revenue. The arrival rate
is the rate at which a buyer arrives willing to purchase a property at the given asking
price, m,. It is equivalent to the probability that a house sells in a given period and
depends on the market price (m) and the number ¢f available houses in the market (A).
If all asking prices were the same (m,=m), then the arrival rate would be n/A, or the
number of households searching divided by the total number of available houses.

Simplifying (1), the seller will solve:

max _ [ a(my;jm,A) _ c
(2) my Mo = la(mo;m,A) +r ](m‘) *e) [a(mo;mrA) +r

To derive the arrival rate, we need to show what happens to a seller that raises
his/her price above the level set by the rest of the market. First, consider the first order
statistic, x'(A;f(.)) which is a random variable defined as the minimum of A draws from

f(.). x' has p.d.f.:
(3) gl(x';A,f(.)) = Af(x') (1 - F(x?!))4!?

The (conditional) second order statistic, x3(x',A;f(.)), is also a random variable and is
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defined as the second lowest of A draws from f(x), given that x' is the minimum.

Conditional on x', x? has p.d.f.:

205241 = - [f(xz) [(1—F(x2) "
(4) g¥(x*|x';A,£(.)) = (A-1) ll‘F(xl)]l 1 - F(x%) ]

Following Arnott (1991) we define Q(m,;m,A) as the probability a buyer who
would otherwise prefer unit O is deterred and chooses his/her second most preferred
unit because m, > m. Thus Q{my;m,A) equals Prim, +x' > m +x?), which is equivalent
to Prim, > m+x?-x'). The later term is just the probability that m, is greater than m

plus the expected difference between the first and second order statistic, which gives:

L] x' +my-m
(5) Q(my;m,A) = ‘[gl(xl;A,f(.)) I g2 (x%|x'; A, £(.))dx?dx?
Combining (3) and (4) into (5) gives:
@ x!em, -m
(6) Q(my;m,A) = A(A - 1) If(x‘) I £(x?) (1 - F(x?) )A-2dx?dx?

We now define the arrival rate of buyers at unit O as follows:
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(7) ao(mo;mlA) =’(%)(1"Q(mo:’m,‘4)) .

Equation (7) says that the arrival rate for house O is equal to the market arrival rate
multiplied by the probability that a buyer is not deterred by m, > m. Because there is
no homelessness and ail buyers match with a house in a given period, the market

arrival rate is just the number of buyers divided by the number of available houses.

Given the arrival rate, we can solve the seller’s problem in equation (2), getting

the following first order condition:

n+rA- (80/8m,)cA(1 + )
(80/3my) rA

(8) my, =

The fact that seilers have symmetric positions implies that (m=m,) and Q=0. This
gives a simplified version of equation (6), which can then be used to solve for the

derivative of Q with respect to m, as required in equation (8):

(9) 30 _aa-1) [(£0x)2 (1 - Flaxt))22dx?
dm, A

Putting (9) into (8) gives an equation that governs the short-run price, when supply is
fixed. Because of shocks to supply or demand, vacancies can vary around equilibrium

rates. Later simulations of (8) will show that in the short-term, prices increase as
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vacancies decrease (6m,/é6V <0). For example, the economy might grow faster than
expected, increasing demand for housing and reducing vacancies until more houses are
Be built. Similarly a downturn can lead to increased vacancies and reduced prices.
Although the model can predict the direction of price changes, it is likely to magnify
the extent of price movements. Any changes in vacancies are assumed to be
permanent, with no resulting adjustments in supply. That affects upturns more than

downturns, because supply can be increased more quickly than it can be reduced.

To look at long-run equilibria, we impose the free entry condition,

(10) T

(m+ c) - =F,
a-+r a+r

which says that the proceeds from building a house equal the replacement cost (F). It
is equivalent to saying that net profits after entry costs equal zero. Combining free
entry with the short-run condition (8), gives the following (long-run) expression to

solve for A:

(11) Az(-ﬂ-(cr+Fr2)) +A(—§—Q(nc+an) -nr) -n®=0.
dm, dm,

Equation (11) can be solved for many distributions, and simulated for others, to get an
equilibrium vacancy rate and price level given the interest rate, holding costs, market

size and replacement cost of housing.
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For exampie, look at Figure 1 which graphs equations (8) and (10) using
parameters from later simulations.?® As expected, short-run prices are decreasing in
vacancies. Prices in this model are very sensitive to changes in vacancies because the
adjustments are assumed to be permanent. In hot marksts, a small dacline in the
vacsncy rate leads to large price increases, a factor seen in cities such as Boston and
New York in the mid 1980°s. In tha long run, however, prices increase in vacancies.
This result follows from the fact that long run prices are based on the cost of buiiding
and selling a proparty. A large vacancy rate translates into a greater time to sals and
increased holding costs, causing a builder to charge higher prices to break even. The
intersection of the free entry condition (10) and short-run price equation (8) is the
golution to (11), the equilibrium vacancy rate. Note that {11) may contain mulitiple
equilibria. In simulations with the uniform distribution, at most one of the three roots

was ever positive. it was possible to find extreme parameter values that did not yield

any positive solution.

Y. Auctions

Now consider the possibility of auctioning property in this model. Think of a
single seller holding an auction and assume that the auction price haé no effect onm,
the markex price of real astate soid in the search market (calculated in Section lil). The
auction is attended by all the (n) buyers in the market at that time. Aithough buyers
may “attend” the auction by obsaerving a house’s characteristics, in practice only

buyers who have a high valuation will physicaily go to the auction site. Each buyer

2 See the base case in Section V for the derivations of the exact equations used in Figure 1.
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determines his/her valuation by iooking at the best alternative in the search market and
his/her match with the auction property. We can calculate the price of a house at
auction and compare it to the market price. Here we are interested both in the absolute
discount/premium associated with auctions, and a!so how the auction price varies with

changes in vacancies.

In the model, we will use an English style (ascending bid, open outcry), absolute
(no reserve) auction. In the U.S., the vast majority of residential real estate is sold at
English auctions. Many auctions, particularly foreclosure sales, have an unpublished
or published reserve price, which theory predicts will raise the price of the property
sold at auction.?* Theory also suggests that publishing a reserve price will increase
bids because it gives information about the seller’s valuation of the property, reducing
buyer uncertainiy. The above theory, however, assumes a fixed number of buyers. If
one assumes that buyers are more likely to attend an auction with a low, published
reserve price, the result that sales prices are increased with announced reserves may
not hold. It depends on the assumptions as to what kind of auction is optimal for the
seller. Because auctions in this model do not have reserve prices, the results might well

over estirnate the discount associated with auctions.

In the English auction, buyers will bid their valuation after accounting for the
winner’s curse. The winner’s curse is irrelevant in this model because a buyer’s

valuation completely depends on his/her match with a property. A buyer’s valuation

2 The intuition is that a binding reserve price can force the highest bidder to pay more than the
second highest valuation for a property. See McAfee and McMillan (1987) for details.
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is positive iff p* < p'. (i.e., The total price of the auction property is less than the total
price of the buyer’s most preferred non-auction property among the A available

properties.) This implies that:
(12) mt + x0<m+x! - m*<m- (x*-x!) ,

where m* is the auction (money) price, x' is the lowest mismatch cost of the A vacant
houses, x* is the mismatch cost of the auction property and m is the market price of
all non-auction houses. Buyers with a poor match in the search market- a large user
cost, x'- or a good match with the auction house- a small x*- are likely to be the high

bidders.

The winning bid at this auction will be approximately equal to the second
highest valuation, assuming the bidding increment is close to zero. In expectation, the
highest bid will be equal to the market price, m, minus the second lowest draw from
(x*-x') with n draws, whére n equals the total number of buyers in the market. From
Section lil we know that x' and x* have density functions g'(x') and f(x*), respectively,
that also depend on the number of available house and the number of buyers. Now

define z= x*x', which has p.d.f.:

(13) h. .(z) = Lf(x-) gi(x® - z)dx* ,
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and c.d.f., H(z). We can also dsfine z2 as the second lowest of n draws, with p.d.f.:
(14) h%*(z%) =n(n - 1)h(2)H(2) (1 - H(z))" "% .

Thus the expected price at auction is equal to the market price minus the expectation

of 22, or:
(15) Em}=m - -[hz(zz) z2dz? .

As in the Section lll, the auction price can be explicitly calculated for a limited
class of distributions, and simulated for others. Using this model we can describe the
short-term dynamics of a market where vacancies vary around the equilibrium levels,
possibly due to local economic shocks. This is of particular interest in predicting how

the auction premium/discount varies with the economic cycle.

We will now show that the percentage auction discount rises in a bust market,
when short-term shocks cause the number of vacancies/available houses to rise or the
number of searching households to fall. This result is striking because it says that even
though negotiated sale prices fall in a down market, auction pries fall further. Notice,
however, that the auction price (15) is always defined relative to the negotiated sale
price. At the same time that the market price falls due to increased vacancies, the

(expected) absolute discount at auction E{z?} actually rises, leading to a bigger
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percentage discount.

To show this result formally, we define the (percentage) auction discount as

follows: '

a
(16) pct. auction discount =1 - -’%'- =1 -

Thus the auction discount is the (expected) absolute auction discount divided by the
market price in the negotiated sale market. In the short run, both the market price and
the absolute auction discount are based upon the number of households searching for

a house and the number of houses available.

First consider the search market. From simulations of equation (8) it is clear that
ém/6A < O and dm/dn > 0.% This says that in the short-run, taking the number of
houses as fixed, the market price increases with the number of households searching
and decreases with the number of available houses. Both of these results are due to
changes in competition. If the number of buyers increase or there are fewer houses for
sale, there is greater competition for each available house causing sellers to raise their
prices. The opposite is also true; less competition for purchasing each house leads to
lower prices in the short-run. In the long-run, of course, entry or exit (e.g.,

depreci=tion) will return the stock to equilibrium levels.

2 For example, see Figures 1 and 2.
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The absolute auction discount behaves in an inverse fashion, rising with
vacancies and falling with the number of households searching. {i.e., 6(z%)*/6V > 0 and
é(z%)*/6n < 0.) First look at changes in the number of households searching for a house
(n). As fewer households search there will be a smaller number of draws from the
distribution of 2, where z is the difference in mismatch costs between the auction
house and the most preferred house in the search market. With fewer draws, (2%}, the
expected second lowest mismatch cost (n draws) will increase, causing the auction
discount to rise. A boom with more bidders will have the opposite effect. More buyers
will increase the number of draws from the distribution of mismatch costs, lowering
the expected difference in mismatch costs of the winning bidder and reducing the

(absolute) auction discount.

To show the effects of changes in vacancies, note that z= x* - x'. Increasing
the number of vacancies causes the number of available houses to rise, which reduces
the (expected) mismatch cost of the best alternative house in the search market (x').
Since the (expected) mismatch of the auction house (x*) does not change, the
(expected) difference in mismatch costs between the auction house and the best
alternative will rise for each draw of z. In other words, with more houses available the
best alternative to the auction house is better and has a lower (expected) mismatch

cost. Thus the auction discount rises as vacancies increase.

Putting together the resuits from the negotiated sale and auction markets, we
conclude that the percentage auction discount will increase when a market is hit with

a negative shock that increases vacancies or decreases the demand for
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housing/number of households searching. As vacancies rise, the denominator (the
market price) falls and the numerator (the absolute auction discount) rises, leading to
a bigger percentage discount at auction. The opposite occurs with changes in the
number of households searching for a house. The intuition here is that buyers always
choose auction bids/prices relative to Lrices in the negotiated sale market. A downturn
has two effects. It lowers prices in the negotiated sale market, and also reduces the
number of bidders, raising the average difference in mismatch costs (z= x* - x') of the
winning bidder. The latter result guarantees that auction prices fall faster than
negotiated sale prices, leading to an auction discount that rises as a market suffers a

short-term negative shock to vacancies.

V. Simulations

Given the above model, we can now set the basic parameters and solve for the
auction discount. Table 2 provides a look at data on vacancy rates, market size and
prices for 22 metropolitan areas in 1990. Because the vacancy data comes from the
Census Bureau, there is no time-series variation. Several items are of interest here.
Vacancy rates for owner occupied housing are much lower than for rental housing,
likely due to lower turnover. It is hard to look at the effects of a current boom on
vacancy rates, because, with the exception of Seattle, most markets seem to be flat.
Vacancy rates seem to vary significantly with the cycle, although with some lag. For
example, Dallas, which suffered a significant decline in real home prices, had a
vacancy rate of 3.3%, while Cleveland, a city with steady growth, had a rate of only -

1.1%.
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TABLE 2

1990 Market Data, Various Cities*

Rate® Looked Median Median Percent Percent
At Price® Price® Change, Change,
89-90¢ 85-90¢
Atlanta 4.0 15.0 86.4 99.1 2.9 N.A.
Boston 2.6 15.1 174.2 166.2 4 22.4
Chicago 1.3 13.5 116.8 1321 9.2 44.0
Cleveland 1.1 14.2 80.6 79.9 7.2 25.2
Dallas 3.3 121 89.5 90.6 -4.2 -4.8
Denver 4.2 15.1 86.4 91.4 1.1 -2.5
Detroit 1.0 13.9 76.7 94.1 4.1 48.4
Houston 3.5 N.A. 70.7 N.A. 6.0 -10
Los Angeles 1.9 13.7 212.8 202.2 -9 70
Miami 2.8 N.A. 89.3 N.A. 2.8 10.9
Minneapolis 1.5 14.4 88.7 96.9 1.7 18
New Orleans 4.4 N.A. 67.8 N.A. -4.0 N.A.
Orange County 1.8 14.3 242.4 240.3 .3 80
Orlando 3.0 10.4 82.8 86.6 3.8 17.8
Philadelphia - 2.2 12.4 108.7 121.2 4.6 46.9
Phoenix 3.8 14.1 84 88.7 6.6 12.3
San Francisco 1.7 12.8 259.3 247.4 -5 78.7
Seattle 1.2 14.5 131.56 119.9 14.3 N.A.
Washington, DC 3.1 15.4 150.2 145.4 4.0 54.7

* Al prices are in nominal terms.
b Source: 1990 U.S. Census, Vacancy Rate for Owner-Occupied Housing
¢ Source: Chicago Title & Trust Company’s Survey of Recent Home Buyers, Includes Single

Family Homes and Condominiums
¢ Source: National Association of Realtor, Includes Only Single Family Homes
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There also seems to be a strong individual city effect. Later simulations suggest
that equilibrium vacancy rates can vary significantly in individual markets due to
differing market sizes, mismatch costs and replacement costs. That variation is
apparent in the data. Even accounting for local cycles, vacancy rates seem to take a

range of values depending on the city.

The National Association of Realtors’ numbers are useful in looking at the effect
of a downturn on average sales time, a key variable to judge the resuits of later
simulations. Although this data is not available at the city level, Table 3 shows national
statistics on sales volume, median prices and number of months supply on the market.
As Case and Shilier (1989) and others have shown, median prices do not fully reflect
downturns in the market, as the mix of houses sold changes over time. During the
downturn of the mid 1980's volume seems to fall much more rapidly than median
prices, with the former having the predominant effect on average sales time. Even
aggregated at the national level, supply varies from 8 to 12.5 months of houses on the
market. Anecdotal evidence suggests that average time to sale varies much more in

individual cities, although there are few hard numbers available.

We now attempt to simulate the above model, using parameters for the
variables in the first order condition (11), including the mismatch cost, x.
Unfortunately, there is no easy data on the range of mismatch costs between houses.
We will use the uniform distribution over {0,L] to describe x. Future research might

look at the normal distribution, which gives a lower probability of finding houses that
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Table 3

National Sales Statistics, 1976-1991

Year Sales Volume Percent ‘Median Sales Percent Average

{Millions) Change in | Price (000’s) Change in Supply of

Volume, Price, Houses,

1 Year 1 Year {Months)
1976 3.064 23.7 38.1 7.9 N.A.
1977 3.650 19.1 42.9 10.0 N.A.
1978 3.968 8.7 48.7 13.56 N.A.
1979 3.827 -3.6 55.7 14.4 N.A.
1980 2.973 -22.3 62.2 11.7 N.A.
1981 2.419 -18.6 66.4 6.3 N.A,
1982 1.990 -17.7 67.8 2.1 12.5
1983 2.719 36.6 70.3 3.7 10.5
1984 2.868 5.5 72.4 3.0 10.8
1985 3.214 121 75.5 4.3 9.9
1986 3.565 10.9 80.3 6.4 8.9
1987 3.526 -1.1 85.6 6.6 8.4
1988 3.594 1.9 89.3 4.1 8.6
1989 3.440 -4.3 93.1 4.3 8.0
1990 3.296 -4.2 95.5 2.6 9.2
1991 3.220 -2.3 100.3 5.0 9.1

All prices are in nominal terms.

Source:

Nationa!l Association of Realtors
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are extremely good or poor matches with an individual buyer. The upper limit between
the best possible house (x;=0) and the worst possible unit (x;=L) is L, which is
assumed to be $80,000, the same Ievei as the replacement cost of a house. Even with
such a large range, the average difference in mismatch costs between houses in a
market with 100 available house will only be $800. Given that some buyers will even
tear down an existing nouse to build another one, or build a custom house in an
overbuilt market like Texas, the assumed range of mismatch costs might be low. We
experiment with a range of values of L in the simulations, finding that this variable has

a significant effect on prices.

Using the uniform distribution for O<x<L gives f(x)=1/L and F(x)=x/L.
Substituting f(x) and F(x) into the arrival rate equation (9) gives §Q/dm,=A/L.
Combining this equation with (8) gives the following solution for the short-run market

price:

L(n + rA) + cA%(1 + r)

(17) m=
A%r

and combining with the free entry condition from {(10):

Fla+r) +c
a

(18) m= -c

gives the following equation for vacancies:
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(19) A% (rc + r*F) + A2(rnF + nc) - A(rn) - n’L =0 .

Simulations of (19) will show the order of magnitude of the auction discount
given reasonable parameters. First it is necessary to establish a time period, 3 months,
in which buyers select a house. Although the model assumes that buyers immediately
observe all available houses, in practice that search takes some period of time. The
search time of 3 months fits with data from tha National Association of Realtors, but
is a bit lower than the period of time suggested by the Chicago Title and Trust survey.
The lower number is used because there is no rental market and no homelessness in
the model, so buyers must be able to match in a given period. In the base case, real
interest rates are set at .5% per period, or 2.02% per year. The cost of holding a
vacant unit, above and beyond the foregons interest, is initially assumed to be Q. For
short vacancies this is probably realistic.?® In a market where houses are vacant well
over a year, vandalism and physical depreciation becomes more of a problem and
values of ¢>0 would be appropriate. Because these simulations are intended to get

predictions about the Dallas market, we will use a replacement cost of $80,000.

Finally, the size of the initial search market is set at 2500 houses. This says
that after a buyer chooses the approximate house and lot size (square footage) and the
preferred neighborhood(s) there are about 2500 houses that fit that description. That
seems to be reasonable in many markets. In practice, the search is narrowed

considerably because only a small percentage of those houses will be available for sale.

26 As the RTC has discovered, properties that are unoccupied for long perieds face substantial
additional maintenance costs, including the risk of vandalism.
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With a steady-state turnover/arrival rate of 1.67% per period, there will be 50 buyers
searching for housing in a given period. (A turnover rate of 1.67% gives an average

duration of about 15 years.)

These parameters are summarized on the first line of Table 4, which also gives
the results of simulating the auction model for the base case. These simulations
suggest that in a market of 2500 houses there would be 100 units available for
purchase, with half of those being vacant and the other half with owners who will
move out next period. Using these numbers gives a market with a vacancy rate of
1.6% and an average time on the market of 6 months. A look at Table 2 suggest that
these numbers are a bit low relative to many U.S. cities. One possibility is that in 1990
many of the cities surveyed were suffering from "down" real estate markets, causing
above normal vacancy rates. Time to sale (Table 3) is harder to measure because of
the discouraged seller effect, but the base case seems to underestimate this variable

relative to actual time to sale.

Figure 2 graphs the long-run (free entry) and short-run conditions, showing the
short-run dynamics that describe how the housing market adjusts to shocks when the
housing stock is fixed. Seller behavior is characterized in the short-run by the first-
order condition (17), with the (long-run) zero profit condition, (18), no longer binding.
The seller maximizes his/her profit and those who own homes may actually earn
positive or negative profits while the market adjusts back to equilibrium. The downturn
in Dallas is a good example. Demand for housing fell sharply, with some households

selling properties without being replaced by willing buyers. This led to an increase in
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vacant units and a decline in prices/profits. (See Table 2.)

Figure 2 shows how the Base Case (BC) is affected by (short-run) shocks to
vacancies, measured with the vacancy rate. (A similar graph can also be drawn with
time to sale.) Market and auction prices a;e graphed together. Clearly prices fall as
vacancies rise and vice-versa. Price increases are particularly steep as the vacancy rate
moves further below the equilibrium level. The equilibrium vacancy rate is marked by
the intersection of the long and short-run equations. Notice that the auction discount,
the difference between the two price lines, is increasing as vacancy rates increase and
prices fall. Thus the auction (percent) discount increases with vacancies, as is shown
in Figure 3. Although predicted discount for the base case rises as the market falls, it
never reaches 15 or 20 percent of the market price, the level estimated for Dallas in

a subsequent chapter.

There are several possible changes that might raise the predicted discount in
a downturn. Auction properties may be in smaller, less common market segments. A
smaller market means that fewer houses wiil be availabls at any time, increasing the
difference in mismatch costs between houses. That gives seilers greater market power,
leading to increased prices. Auction discounts will be higher for the same reason. The
(expected) difference between the auction property and the next best alternative will
be greater with fewer properties for sale, leading to a bigger discount. In this model
a smaller market is equivalent to a larger range of mismatch costs. When mismatch
costs rise, the equilibrium vacancy rate increases, as does the percentage auction

discount. The results of these combined effacts (smaller market and larger mismatch
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costs) are shown in Figure 2, labeled Case Il. The equilibrium vacancy rate for Case |l
is much higher than the Base Case, because of larger mark-ups due to stronger buyer

preferences between houses.

Figure 3 shows how the auction discount rises in Case |l compared to the Base
Case. Although the lines look to be the same, they represent very different situations.
The Base Case has a smaller equilibrium vacancy rate and a lower auction discount
when the vacancy rate deviates from the long-run equilibrium. Case I, by contrast, has
significantly higher auction discounts in the long-run, as well as the short-run when the
vacancy rate moves away from equilibrium. The latter case gets double digit auction
discounts that more closely approximate the discounts found in Texas. Together, these
simulations suggest that auctions might get large discounts in areas that have suffered
significant downturns, particularly if auction properties have a greater variance in

mismatch costs and a smaller market than other properties in the sample.

This last result is especially important given the types of properties that are
often sold in (US) auctions by banks and government sellers. Many times, banks
choose to auction properties that are hard to sell conventionally, either because the
units are of lower quality or because they are different than other properties in the
area. This suggests a smailer potential market, which could lead auction properties to
seli at a bigger discount relative to the average property. This is consistent with later
empirical work on Los Angeles and Dallas, which find that single site auctions of (new)
condominiums sell property at a smaliler discount than scattered site condominium

auctions. The former were built as homogeneous units likely to appeal to a broader
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market, while many of the condos in the scattered site auctions were older, lower

quality and in smaller complexes, thus attracting a smaller audience.

Notice that short-run prices rise very quickly as the vacancy rate declines below
the equilibrium level. This movement of prices is because entry is restricted and
changes to vacancies are assumed to be permanent. In a boom, new houses can be
built in as little as 3-6 months and new condos in a year or two. Thus it is unlikely that
permanent shocks to vacancies would cccur as simulated. Price increases in booms
are not ohly due to shortages of existing houses, but also to a fixed amount of land
within a close proximity of many desired locations. Prices rise at least partialiy due to
increases in land values, which are reflected in the replacement cost, f. In busts, on
the other hand, this model may do a better job of predicting price declines. The
housing stock is fixed, so decreases in demand with little population growth can result
in positive and permanent shocks to vacancy rates. This is consistent with some price
indices in depressed areas. Real condominium prices in Dallas County fell over 60%

between 1985 and 1989.

Table 4 shows the effect of varying parameters on the equilibrium vacancy rate,
house price and time to sale. This gives some idea of how various parameter values
affect the vacancy rate or average sale time. Notice that these are equilibrium results,
meaning that the zero profit condition applies, while many of the numbers quoted in

Tables 2 and 3 may result from markets that have been hit by short-term shocks.

Increasing the holding cost or interest rate, which makes it more expensive to
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TABLE 4

Equilibrium Vacancies, Various Parameter Values

.005 0 50 80,000 80,000 50 80,800 1.6 6
.0025 0 50 80,000 80,000 91 80,046 2.9 8.5
.075 0 50 80,000 80,000 31 82,276 1.0 4.9
.005 100 50 80,000 80,000 39 81,796 1.3 5.3
.005 250 50 80,000 80,000 28 82,268 9 4.7
.005 0 50 60,000 80,000 65 61,187 2.1 6.9
.005 0 50 100,000 80,000 39 101,896 1.3 5.3
.005 0 50 200,000 80,000 13 202,832 4 3.8
.005 0 50 200,000 | 200,000 50 202,000 1.6 6
.005 0 150 80,000 80,000 23 80,652 3 3.5
.005 0 100 80,000 80,000 41 81,046 7 4.2
.005 0 25 80,000 80,000 45 82,776 2.9 8.4
.005 0 15 80,000 80,000 39 83,786 4.2 10.8
.0075 0 100 80,000 80,000 15 81,351 2 3.5
.0075 0 25 80,000 80,000 32 83,480 2.1 6.8
.0075 0 15 80,000 80,000 29 84,462 31 8.8
.0025 0 100 80,000 80,000 100 80,400 1.6 6
.0025 0 25 80,000 80,000 75 80,800 4.8 12
.0025 0 15 80,000 80,000 62 81,997 6.4 15.4 |
.005 0 50 80,000 40,000 20 82,204 7 4.2
.005 0 50 80,000 120,000 72 81,607 2.3 7.3
.005 0 25 80,000 120,000 61 82,520 3.9 10.3
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keep a vacant property, reduces the equilibrium time to sale. A larger replacement cost
cuts the vacancy rate, because entry is more expensive. However, if the maximum
mismatch cost is scaled up by the same proportion as the replacement cost, then
vacancy rates do not change. It is plausible that mismatch costs are greater in high
house price cities. For example, San Francisco probably has higher repair expenses and

the implicit wages for homeowners than Dallas or Houston.

The pasitive correlation between maximum mismatch cost and the equilibrium
vacancy rate is due to increased monopoly power. A bigger range of mismatches
means that a seller will be able to raise price further above cost, giving higher profits.
This leads to greater entry, more vacancies and a longer time to sale. There is a similar
relationship between market size (total number of households) and vacancies. More
houses being sold increases competition and reduces profits, resulting in a smaller
vacancy rate. A measure of market power is the ratio of the market size to the
maximum mismatch cost. A bigger market and/or a smaller mismatch cost mean that
houses are closer substitutes, leading to less market power, lower profits, fewer

vacar.cies and a lower vacancy rate.

The above simulations using the uniform distribution always suggest that
auctions sell property at a discount. That conclusion might not be universal depending
on the distribution used in equation (15) to solve for auction prices. Assumring that the

cost of running an auction is approximately the same as negotiated sales, it is troubling
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that auctions might sell property at a premium.?’ This model solves for a partial
equilibrium and auctions are assumed to be aninsignificant part of the market. Because
sellers are identical, a premium at auction would imply that all sales would be auctions,
creating a situation in which no symmetric equilibrium exists. Because there is a
positive vacancy rate (there are more units than buyers), all units cannot sell at

absolute auction without driving prices to zero.

This problem can be resolved by adding to a seller’s choice of sales techniques.
This model assumes that the seller is unable to raise his/her price if there are two or
more buyers willing to pay that asking price. A premium at auction in this model would
due to the fact that bidders competing for a property can raise bids above an asking
price that was set using an "expected” valuation. (i.e., There is some probability that
two or more buyers will value a property at more than the asking price. In hot markets,
the probability of multiple bidders may increase enough to make competition perform
better than setting an asking price.) Sellers may be able to get the best of both
techniques by setting an asking price and holding an auction if two or more buyers
offer to buy the house. This happens quite frequently in boom markets (e.g., New York
City in the mid 1980’s), when realtors will request that multiple prospective buyers

submit bids for a popular property.

That policy is quite similar to a published-reserve auction, where a seller accepts

bids above a reserve (asking price). In Australia, reserve auctions are a much larger

27 For large enough sales (hundreds of units), auctions can actually be cheaper than realtor sales.
A typical fee would involve a fixed payment of 1-2% plus commission of 4% on all property sold.
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percentage of the market in a boom than in a bust, although the reserves are rarely
published.?® Lusht (1990) reports that during some booms, reserve auctions can
make up as much as 80% of sales in sub-markets of Melbourne. Economies of scale
might explain why most sellers here do not choose to auction in booms, but this is not
convincing. In England and Australia, auctioneers hold large sales in which they sell

properties that belong to individual owners.?®

The US pattern of auctioring in down markets might well be explained by the
existence of a few seliers (e.g., RTC or FDIC, or a private developer holding short-term
"balloon” financing) that face higher holding costs than others in the market. The high-
cost sellers will set a lower price than the rest of the market in order to sell the
property.3° For these sellers, auctions may be more attractive because of the quicker
time to sale. Rémoving the cost symmetry could create a separating equilibrium in
which auctions are attractive only for high-cost sellers. That describes the U.S.
experience, where most auctions are held by large institutions. This discussion also
suggests that sales prices of government properties will be below prices of other units
in a market where most sellers have lower holding costs. In that case, subsequent

empirical work may overestimate the discount associated with auctioning a property

#  See Chapter 3 for a further discussion of published and unpublished reserves.

2 The vast majority of auctions in Australia are reserve sales, and a third or more of ali properties
do not sell at the auction because the high bid was rejected by the seller.

% Using x distributed uniformly on [O,L], it is possible to solve for the probability that a buyer is
attracted by my<m:

m, - m, g
—L—))

Plugging into the first order condition (8), it can be shown that dmy/éc <O.

Q(my;m,V) = L*(1 - (1 -
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by comparing government auction prices with negotiated sale prices of individual (low-

cost) homeowners.

Vi Extensions and Conclusion

This model makes several predictions about prices at auction versus negotiated

sale that will be tested in later chapters:

i. Auction prices should be lower than prices for houses sold at negotiated sales,
with the possible exception of auctions held in very hot markets. Buyers do not bid up
the price because, on average, the auction property is a poorer match (has a higher

mismatch cost) than their best alternative in the nagotiated sale market.

i. As a housing market improves and vacancies decline in the short-term, possibly
due to positive economic shocks, the auction discount falls. In a boom market,
increased competition between buyers for a few houses raises the probability that
multiple buyers will arrive with a good match for a single house, increasing the auction

price. In a bust, auctions sell at a much larger discount.

iii. Houses that have a lower range of mismatch costs, L, will be auctioned at a
smalier discount. In this model auction discounts are due to mismatches between
buyers and houses. Units that are more homogeneous have a smailer relative mismatch
cost and thus a smaller discount. Overall, a lower L leads to a more efficient market

with diminished mark-ups, lower vacancies and a smaller time to sale. Sales technique
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matters less when buyers have more similar valuations of the same property. Large
markets have the same effect. The difference in mismatch costs between houses
declines as a buyer has more units to choose frbm, reducing mark-ups. This may
explain why subsequent empirical work finds that single-site condominiums, built for

a homogeneous market, sell at a much smaller discount than other condominiums.

iv. For high-cost sellers, comparing auction prices to "market” prices will
exaggerate the auction discount. These sellers would normally cut the selling price

below the "market" in order to sell quicker and avoid additional holding costs.

There are several possible extensions to this model that should be considered
in future research. Adding search costs, for example, may reduce the predicted auction
discount. If buyers pay some cost to visit each property, they would prefer to visit
auction properties because those units would sell, on average, at a lower price. From
the buyer’s perspective, each house has an equal probability of being a good match
with a low mismatch ccst, but auction houses may be less expensive. As more buyers
attend auctions, they will reduce the auction discount by increasing competition, which
raises prices, and also reducing the chance of being the winning bidder. Buyers will
equate the marginal cost of visiting another house with the surplus gained from buying

that house muiltiplied by the probability of being the high bidder.'

The model might be extended to consider different types of auctions, absolute

" Auctioneers often claim to attract as many as a year’s worth of buyers in the six weeks

preceding an auction.

52



and reserve. Alternatively, sellers could be given the option of auctioning property if
two or more buyers are willing to meet the asking price, similar to a reserve auction.
In a mode! where bu*ers are informed about all properties, such a strategy would
eliminate the possibility that absolute auctions outperform negotiated sales. A shiock-
adjustment rule could be added to the first-order condition that governs shert-term
dynamics. Such a rule would dictate the speed at which the market returns to the
long-term equilibrium with zero-profits and free entry. Expectations could also be
modeled. Finally, we might use other distributions to describe the mismatch costs. The
norma! distribution might increase the discount associated with auctions in a downturn
by having a greater change in mismatch cost associated with a diminished number of

bidders.

The results of this paper seem to fit nicely with the evidence in Australia, where
auctions may represent about a quarter of all sales. As documented by Maher (1989)
and Lusht (1990), auctions are used more frequently in boom markets and for "hot"
properties. This pattern is exactly the opposite of that found in the U.S. Although the
subsequent empirical work finds that U.S. auctions do better in up markets, auctions
continue to be viewed as a sales method of last resdr‘tﬂiﬁ down markets. One can only

guess as to whether the perceptions of market participants will change enough to

allow auctions to continue their growth as the economy improves.
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' Assessing the Performance of Real Estate Auctions

Chapter 2:

Evidence From Los Angeles

During the Mid 1980°s



1. ntrod n

Real estate auctions have been used in the US almost exclusively to dispose of
property involved in foreclosure or bankruptcy. In the last 10 or 15 years auctions have
gained some attention as an alternative method of marketing real estate. The trend
began in California in the mid 1970’s, with some developers finding auctions an
effective way to quickly sell a project without incurring large carrying costs. In the
early 1980’s auctions spread to other parts of the country, following the severe

regional declines in prices first in the oil belt, and later in the Northeast.

This method has gained more publicity in light of the S&L crisis, as the federal
government, through the Resolution Trust Corporation (RTC), has gained possession
of much troubled real estate which it must dispose of in a "timely” fashion. Currently
the RTC has ovar $180 billion in assets, including over $18 billion in real estate.
Assets are expected to increase by over $200 billion in the next year or two. (Wall
Street Journal, 10/3/91) Private banks and other agencies hold billions more in
foreclosed real estate, with the solvency of many banks in doubt if they cannot
dispose of these assets quickly without taking a large loss in capital. The fact that
auctions would allow the government to seil large amounts of real estate in a relatively
short pericd of time make them very attractive.3? However, the traditional view of
real estate auctions is that they provide a bargain to the buyer because prices are

significantly below "market value."”

n Of the $180 Lillion of assets sold by the RTC, open outcry auctions rapresent only $183 million, mostly low

priced residantial rea! estate. (Wall Street Journel, 11/21/91)
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The Boston area provides an illustrative case study of the growth of auctions
following the decline in real estate prices after 1989. Advertisements in the Boston
Globe for non-foreclosure auctions have increased from a small number of single
property auctions prior to 1988 to 126 auctions of 359 properties in 1989, to 118
involving 846 properties in 1990. (Figure 1) The large increase in units for 1989 and
1990 came as many condominium developers decided to auction off the remaining
units in projects that were having difficulty selling, even at "reduced” prices. These
numbers represent a large percentage of the sales of new condominiums in the Boston
area. This growth in auctions should continue as several large banks as well as the

RTC prepare to reduce their increasing inventories of REO (Real Estate Owned).

This paper will estimate the relative returns to auctions and negotiated sales for
large holders of real estate in terms of costs and price differences. Section Il describes
the growth of real estate auctions and looks at alternative views about the success of
aucticns in allowing an owner to quickly sell property at a reasonable price. The theory
of optimal auctions is reviewed and applied to reai estate auctions in Section III.
Previous empirical results regaiding auctions of various types of goods, including real
estate, is also summarized. Section IV describes the data used in this study. This data
includes information on condominium auctions as well as sales data from a large
number of condominium sales ir; Los Angeles County from 1370 to 1991. The
empirical work in Section V uses several estimation techniques, including hedonic and
resale price models to explore how selection in the types of properties that are
auctioned can affect estimates of the relative premium/discount associated with

auctions. This work further explores how the premium varies for different types of

58




FIGURE 1
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properties, and looks for evidence of price declines during the course of an auction.
Finally these results are applied to the government’s problem in selling the substantial

real estate portfolios gained from the savings and loan crisis.

. Growth of Real Estate Auctions

There is little doubt that real estate auctions have grown substantially in the last
fifteen years in the U.S. By one estimate the dollar volume of real estate auctions has
grown from $10 billion to $26.5 billion between 1981-1989. (Martin and Battle, 1991)
This growth has mostly paralleled the downturn in local resl estate markets.*? Unlike
foreclosures, the typical real estate auction has many similarities to the more usual
negotiated sale, except that the process is concentrated in a six week period before
the auction. Unless otherwise noted, properties come with a clear, insurable title, and
are open for inspection well before the sale. Sellers attempt to provide some financing
and in many cases will make the sale contingent upon the buyer qualifying for that
financing. To bid, a buyer must present cash or a cashier’s check for 2-10% of the
property’s expected sales price. Most auctions have at least some properties that sell
on an "absolute” basis, sometimes above a specified minimum, in an effort to show

potential buyers that the seller is anxious to sell the properties.** Some sellers,

had Here it is important to note the diffoerence betwean the resl gstate auctions described it this peper and
foreclosure euctions that are advertised in the auction secticn of many newspapers. Foreclosures, are much riskier and
provide the buyer with substantieily less information than conventional reai estate sales and thus are likely not
attractive to the usual purchaser of residential real estate. The typical foreclosure serves the legal purpose of allowing
holder of alien, such as a bank o @ municipality collecting back taxss, to teke legal contro! of a property whose owner
is in default of some legal obligation. Consequently, the lizn holder will purchase the propsrty 80-90% of the time and
market the property using more conventional means.

u “Absolute” auctions are sales in which the seller agrees not to bid at the suction and accept the highest bid,
regardless of price.
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including most government agencies, are sufficiently risk averse that they require that
most properties sell with "reserve” (i.e., the seller reserves the right to reject the

highest bid.)

This pattern first appeared in Texas, Oklahoma, Louisiana and other oil belt
states in the mid 1980°’s. Major banks and government agencies have sold many
thousands of properties across Texas in the last 7 years, and there are still more
properties in their portfolios. Many other banks and developers have resisted using
auctions to sell off their REQ, instead waiting for better times and higher prices. In
holding their propertias, sellers facs substantial holding costs that can easily add up
to 1-2% per month for unoccupied units. These carrying costs include interest, taxes,
physical depreciation, insurance and continuing marketing costs.*® (One auctioneer
cited an internal estimate by the RTC that concluded that a preperty loses 48% of it's

value if it remains unsold for 2 years.)

Many critics claim that the increase in real estate auctions is due to short-
sighted sellers willing to get low prices for their property in order to make a quick sale.
In a recent article in the Real Estate Finance Journal (1980), Martin Ginsburg, a New
York developer, argues that "basic economics” ensures that auctions will perform
poorly in a soft market, because they flood the market with more properties than the
market can easily absorb. While conceding that auctions might be attractive if they

sold properties for small discounts, he predicts that "Unfortunately...1% percent to 20

» A review of appraisal reports from some government properties suggests that the costs of physical

depreciation can be quite large for many types of unoccupied property. Vandalism and deterioration can quickly and
substantially reduce a property’s value.
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percent discounts are the exception."%® In addition, Ginsburg and other critics clairn
that auctions of large projects "taint" a property’s image and increase risk for a

seller.?’

ll.  Previous Ressarch

The theory of optimal auctions is an area that economists have studied heavily
in recent years, providing many strong conclusions about the relative merits of
different types of auctions.®® The initia! motivation of much of the literature was
Vickrey’'s (1961) famous revenue equivalence result, in which he found that under
certain conditions, including risk-neutral bidders, unaffiliated bids and symmetrical
buyer’s valuations, four major auction types (English, first price, second price and
Dutch) all providé the seller with the same expected revenue. Others have shown that
under these conditions, the optimal auction is equivaient to an English auction with a
reserve price.*® Much of the subsequent literature has focussed on relaxing the above
assumptions to explain the matching of certain types auctions with particular

goods.*°

% Many buyers also balisvs that they are getting bargain prices at auctions. After & recent auction in New York,

the New York Times quoted u successful bu'er who claimed that she could "...meke money if we turned it around right
now..."

» The typical auction contract reauires the seller to pay for all marketing expensas in addition to a commission

of 5-10% that is contingent on a property selling at the auction. The fixed expenses are paid up-front, regardless of
the success of the auction, and for largs auctions will add up to ebout 1-2% of the final sales price.

» This section highlights theory and empiricel resuits that will be tested in subsequent sections of the paper.
For a more complete survey of the auction literature, see Milgrom (1989) and McAffee and McMillan (1887).

3% See McAfee and McMillan (1987) for a survey of the optimal auction literature.

w0 English auctions are used most frequently in selling real estate, art, wine, used cars and many other goods.
First price sealed bids are often used for procurement, drilling/mining rights and selling a variety of financial
instruments, inciuding US Treasury Notes.
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This literature has conflicting applications to the sale of real estate by auction.
(Lusht, 1990; Vandell and Riddiough, 1990) On one hand, the likely presence of risk
averse bidders or sellers causes first price auctions to have higher expected prices.*'
(Milgrom, 1989; Riley, 1989) On the other hand, if buyers have affiliated valuations
they will bid more aggressively at English-style auctions than they would at a first
price, sealed bid sale.*? (Milgrom and Weber, 1982; McAfee and McMillan, 1987;
Milgrom, 1989) In addition, first price auctions are more difficult for bidders to prepare
for, as buyers must not only determine their own private valuation, but must also
mode! thé bids of other potential participants. The predominance of English-style
auctions for selling most real estate, the exception is some large commarcial
properties, suggests that the latter two concerns override the effects of risk aversion,

but this proposition has never been tested.

We focus here on reserve setting, which is tested subsequantly in Chapter 3.
Theory shows, under most circumstances, the optimal auction wili include a reserve
that is usually greater than a seller’s valuation of his/her own property. Intuitively, a
reserve can force a bidder to raise his/her bid in order to compete with the seller. The
reserve is only binding if it is above the bid of the second-highest valuation buyer. The
risk in setting a reserve is that it is so high that the highest-valuation buyer does not
purchase a property, despite valuing it more than the seller. But the problem of

choosing a reserve is equivalent to a monopolist setting a price. If a monopolist raises

4 Intuitively, & potential buyer will likely increase his/her bid in response to uncertainty over the winning bid.

The higher bid croates less expscted surplus, but a greater probability of being the winning bidder.
2 This result follows bscause buyers are less concerned with the "winner’s curse” when bids are affiliated.

Under English or second price auctions, buyers pay only slightly more than the second highest bid, providing greater
assurances that their valuation is not out of line with that of others in the market.

63




price above marginal cost, he/she loses some sales, but makes up for the lower volume

with a higher price.

Unfortunately, there is no way to test this theory without having good
information about how seilers actually set reserves. instead, we will ook at whether
a seller should publish the chosen reserve price. In most auctions, including sales of
real estate in Australia and New Zesgland, sellers take great care to keep the reserve
price secret. That differs from the practice in some US saies where the reserve is
published as a minimum price. Sellers are prohibited from bidding above that minimum
and are required to accept the highest price. A few auctions are even absoiute sales,

with the property going to the highest bidder, regardless of price.

If a reserve contains non-public information about a property, theory suggests
that a seller should, in most cases, release the information. Milgrom and Weber
(1982a) show that a policy of releasing all information, good or bad, will raise a seller’s
revenue relative to policies that publish only "good” information or don’t publish any
information at ail. The exception is when information is a complement to private
knowledge in the hands of the most informed buyer. In this case, releasing the reserve
will only increase the private information of a single bidder, raising his/her profits at the
expense of the seller. Using a sample of oil tract sales, Hendricks and Porter (1988)
show that informed bidders, those that own neighboring tracts, have positive returns

to bidding and uninformed buyers have a zero expected surplus.

Other papers suggest that the possible existence of the winner’s curse explains
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why few sellers choose to release reserve prices.** Kagel and Levin (1986) conduct
experiments of mock auctions with volunteers and find strong evidence of the winner’s
curse in larger groups (6-7 players), despite the fact that the players have participated
in several previous auctions.** When the players have better information, they bid
more accurately and the seller loses revenue. Studies of real-world markets give a
mixed view as to the prevalence of the winner’s curse. Papers that look at oil drilling
and highway repair contracts find little evidence of the winner’s curse, but that result
is contradicted by studies of savings and loan and drainage lease sales. Previous
investigations of real estate auctions in the US using hedonic equations find large
discounts at auction.*®* However, the previous chapter did find that single-site
auctions in Los Angeles County sold at a small premium, as did a study of Australian
auctions.*® That could explain why Australia relies upon reserve auctions and uses

them in "boom" markets.

Much of the above theory relies upon the assumption of a fixed number of
bidders who costlessly gather information and choose a bid. Publicly setting a low
reserve serves as a commitment by the owner to sell a property at a "reasonable"

price. That may be especially important in real estate, where many sellers may have

43 See Kegel and Levin (1986) and Vandell and Riddough (1980).

44 Kagel and Levin find less significant evidence of the winner’s curse in smaller groups (3-4 players)
and in groups of "super experienced” bidders.

45 See Hendricks and Porter (1988) for oil tracts, Theil (1988) for highway contracts, Meadze,
Moseidic.2 and Sorensen (1984) for drainage leases and Gilberto and Varaiya (1989) for savings and
loans. . .

48 See Lusht {1990). In the LA study, the premium of 3.5% was not statistically significantly

different than zero, while Lusht found a significant premium of up to 6.5%, depending on the sales
comparison group.
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"inflated" views of a property’s vaiue, or are willing to hold out a long time for a buyer
with a high valuation. A commitment to sell may convince additional buyers to spend
time or money in investigating a property and attending the auction. Bidders also
realize that with a published minimum the seller cannot engage in ex-post negotiations
with the high bidder in order to raise the price. One auctioneer claimed that absolute
auctions attract a significantly larger audience and get prices that are 10% higher than

auctions with an unpullished reserve.

The risk in settir.g a low minimum bid is that the auction might attract few
bidders and the owner will be forced to sell at a price significantly below his/her
valuation. Ironically, most government auctions use unpublished reserves, despite the
fact that the government conducts many more sales, lowering its overall risk of low
prices. This risk aversion may stem from the fact that the media closely scrutinizes its
transactions. For example, a Boston TV station recently ran an "investigative" series
in which they claimed that government auctions were "give-aways", using a couple

of sales at a single auction as evidence.

Empirical evidence on the revenue effects of various types of auctions/sales has
been limited, mostly because there are very few markets where more than one sales
technique coexist simultaneously.*’ One possible exception is bond markets, where

several papers in the mid 1970’s looked at the effects of added competition and an

47 See Cox, Robertson and Smith (1982) and Cox, Smith and Walker (1984) for examples of
experiments about revenue effects of various auction types.
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increased number of potential bidders on bond interest costs.*® (Hendershott and
Kidweli, 1978; Hopewell and Kauffman, 1977; Kessel, 1971) The issue was whether
banks should be allowed to underwrite municipal revenue bonds. These studies foﬁnd
that bond issues in which banks were eligible as underwriters had lower interest costs,
controlling for risk, than the municipal revenue bonds. In a subsequent review of this
work, Sorensen (1979) compared bond issues with only one or two bids, and found,
in this case with unattractive bond issues, negotiated private placements had lower
costs than auctions. This evidence supports the above-mentioned view that auctions

perform better for items that appeal to a wider number of buyers.

A second strand of the applied auction literature has looked at particular aspects
of an auction to explain price behavior. Studies of bond auctions, mentioned above,
demonstrate thz;t prices are increasing with the number of bidders. There have been
several recent studies of the "winner’s curse”, with mixed results about the existence
of significant abnormal, post-auction returns.*® Using evidence from wine and art
auctions, Ashenfelter {1980) has shown that over the course of an auction there are
significant price declines, even for identical cases of wine. He attributes these declines

to a combination of risk aversion and quantity constraints among buyers. Gau, Quan

“®  Brannman, Klein and Weiss (1987) also conciude that prices are increasing with the number of
bidders in auctions of a variety of different goods including bonds, oil leases and timber.

“°  The "winner’s curse” is a phenomenon that results if the bidders for an item do not fully account
for the uncertainty in estimating that item’s value. If buyers’ valuations are identically and independently
distributed and buyers bid up to their valuation at an English auction, the winner will often find that the
item is worth !ess than the winning bid. In other words, conditional on having the highest valtuation among
identical bidders, the winner should expect to have overestimated the true value of an item. The optimal
response to the "winner’s curse” is for bidders to shade their bids. Hendricks and Porter (1988) in studies
of oil tract auctions, and Theil (1988) in a study of highway construction bids, found no evidence of
below-normal returns, while Brannman, Klein and Weiss (1987) find some such evidence in several
different auctions.
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and Sternberg (1990) and Vanderporten (1990) have similar evidence from individual
real estate auctions. Each of these studies uses data from a particular auction sale and
estimates prices as a function of various property characteristics and a variable
representing the order Zt the auction. Both find that properties in later parts of the

auction sell at significant discounts.

Several recent papers have attempted to use real estate data to analyze the
performance of auctions compared to nagotiated sales, looking at both the U.S. and
Australian markets. These papers use a similar methodology, first gathering a sample
of sales that includes both auctions and traditional sales and then using "hedonic"
price regressions to estimate the difference in sales price due to using an auction.*°
Wright (1990), uses data from the Department of Housing and Urban
Development(HUD) sales in the mid 1980’s. Over this time HUD sold its properties
using different methods, including auctions and brokered sales. In his empirical work,
Wright found that auctions of single family properties brought a sales price that was
63% to 86% of the price obtained using broker contracts, after accounting for
property characteristics and financing considerations.®' This study has several major
flaws. In particular, there is no data on a property’s condition and limited information
on location. Wright notes at one point that HUD chooses to auction a property in large
part based upon its condition and appeal to the market. Such choices would clearly

bias the auction coefficient towards finding a large auction discount.

%  The "hedonic” regression uses property charactenstics such as square fcotage, number of
bedrooms, etc... to estimate a predicted sales price for a house. A dummy variable for whether or not the
sale occurred at auction is also added, with the coefficient being interpreted as the effect of the sales
technique on prices.

5'  The average auction discount over his whole sample was 25%.
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Using data covering on land sales in Austin, Texas, Gau, Quan and Sternberg
(1990) find that auctioned properties sell at a significant, 33% discount. Their study
also uses a hedonic regression to compare alternative sales techniquses, inciuding
brokered sales and auctions, although they give no indication of how the sales method

was chosen.

These results completely differ from those found by Lusht (1990) in a study of
single family detached home sales in Melbourne, Australia. Using data collected from
an (real) estate agency, Lusht compared prices of properties sold before, during and
after an auction, as well as prices obtained from private listings that never involved an
auction. He found that prices were highest for properties that sold before the aucticn,
but that prices from private listings were 6.5% lower than auction sale prices, a
difference that was statistically significant at the 5% level. This data was much more
complete than in previously listed studies, and included variables on the right hand side
that were related to a property’s condition and the choice of how a property was sold.
Unfortunately, the study did not instrument for sales choice, instead running a single

reduced form regression.%?

V.  Methodology

The differences in the above studies about the performance of real estate

%2 Lusht’s study is also interesting in that it highlights how differently auctions are perceived in
Australia compared to the US. Australian auctions typically involve 3 single house, with the auction
conducted by an agent of the local realtor. Auctions are perceived more successful in boom markets and
the seller usually reserves the right to reject the highest bid. Up to 30% of all real estate is sold at
auction, and at times in some sub-markets up to 80% of all properties are listed at auction.
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auctions could weli be sxplained by tha methodology used. if the sales method of 2
property is chasen basad on its attractiveness to the market, but this variable is not
adequately contrclied for in the hedenic regression, the regression wiil attribute
differencas in attractivensss to the coafficient for the sales technique. For example,
if the US government choases to auction only its worst propsrties, low average sales
prices at auction could be 5 result of low quality properties, not the poor performance
of auctions.®® Recently the RTC has revealed that it chcoses a marketing strategy
bassd in part on a property’s appraised velue, with low vslue properties (under
$100,000) being auctioned. Poor quality, condition and marketability likely contribute
to a low appraisal, and thase variables ave difficult to measurse. if they are not included
in the hedonic variables, however, the resulting equation will give biasad estimate of
the auction premium/discount. The opposite might be true in Australia, where high
quality properties appear more likely to be auctioned.

This is a classic selection problem, whare an omitted variable (attractiveness,
quality) is possibly correlated with an included variabie (method of sale) on the right
hand side. The usual golution to this problam is to use oxogcnoﬁs varigbles in a first
stage regression to pradict the choice of sales method, and then use the pradicted
salea cheice in the second stege regrassion. In this case, howavar, it is difficult to get
data that might heip predict a sellers choice of sales method.*

B Wright (1959) nates that this is probably @ serious problem in his sample. The set of auctioned
propertias appedrs 1o be of much lower quatity than averoge, as evidenced by fact that aucticned
properties that were much more kkely to be designated as "cash-onty” sales, in which HUD was unwiiling
10 provide any financing.

% The most obvicus choice would be some sstimate of the hoiding cost of the sskier. Anather
possdla variable would be the type of saiter, using the hypothasis that large ingtitutionsi sellers are more
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Iinstead, we will use a resale price index to look at the potential selection bias
that derives from the unobserved differences in auctioned versus non-auctioned

properties. Consider the following model:

(1) P =XB+2,5+T0+e,
Pi,t:w = XIB + A.i.l:o-t6 + 70 + ei,l:«

Proy,e = X4B + A5,4,.8 +TO +ey, .,

P.. = log sales price of house i at time t.
X, = vector of hedonic characteristics for property i, including # of bedrooms, #
of bathrooms, location, quality,...
A, = a dummy variable. A;; =1 when property i is auctioned in period t.

T = a vector of time dummy variables. T, =1 when a sale occurs at time t.

The usua! hedonic model will estimate this equation as it stands, even though not all
hedonic variables (X’s) are observed, under the assumption that the observed X’s are
uncorrelated with the omitted variables. This gives as unbiased estirmate of prices based upon
the observed X’s. An alternative, first proposed by Bailey, Muth and Nourse (1963), refined
by Case and‘ Shiller (1987) and later Shiller (1991), is to use a resale price index (RPI). The
original purpose of such an index was to control for the changing mix of properties that

affected price indexes that were based on median sales prices. The RP! is created by taking

likely to use auctions because reduced costs due to economies of scale.
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the above equation, using only data on houses that sold more than once in the sample period,
and differencing the data to net out the individual effects from each house (the X’s). The

resulting equation (2) has only dummy variables on the right hand side.

(2) (Pi,t+t - PI.C) = 2'46 + Ala + ei'c

A’,, = adummy variable. A’;,,, =1 if property i is auctioned in period t+tau and
A’.., =-1if the property is auctioned in period t.
T = a vector of time dummy variables. T*,,, =1 when a sale occurs at time t+7

and T', =-1 when the previous sale occurs at time t.

This method has several advantages over hedonic indexes.*® Most important for this
study, the (un)observability of many of the hedonic characteristics no ionger matters in
estimating the remaining coefficients, including 8, which measures the effect of using an
auction on the final sales price. A second advantage/disadvantage is that the resale price
index does not net out depreciation due changing values of certain attributes. In this respect,
the RPI more closely measures the true rate of appreciation that a buyer will get in purchasing

a property.

The fact that the RPI throws out so many observations is its chief disadvantage relative
to a hedonic regression. It is certainly plausible that the units that sell more than once are

different than those units that sell only once in the sample period. This might pose a potential

% See Case and Shiller (1987), Shiller (1931), Case, Pollakowski and Wachter (1981), Haurin and
Hendershott (1991) and Goetzmann (1992) for a more detailed discussion of the relative merits of the
various methods of estimating resale price indexes.
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problem if all units in the sample do not have the same expected rate of appreciation. In
subsequent empirical work this bias becomes apparent in the 1982 downturn, although it does
not appear to seriously affect the resuilts.

In estimating the RPI, we will correct for heteroskedasticity in the errors, as suggested
by Case and Shiller (1987). They posit that errors in measuring price differences should
increase with the time between sales. This would give additional weight to observations with
a greater time between sale. Following Case and Shiller, we will calculate a weighted resale
index (WRS) to correct for this probiem. The first stage estimates the RPi, as above. The
second stage regresses the squared residuals from the first stage on a constant and a variable
for the number of quarters between the two sales. Using the coefficients form the second
stage, we can calculate a predicted variance and weight the original observations by the
inverse of the predicted variance. These weighted observations are then used in the original
equation. We will find, as did Case and Shiller, that reweighting the observations has a small

effect on the estimated quarterly coefficients, and almost no effect on the auction dummies.

in estimating the above equation, we wili assume that the coefficient on the auction
dummy (8) does not vary over time, or with any other factor (i.e., there is a constant auction
premium/discount). To some extent we will be able to test this assumption by adding separate
dummies for different types of auctions, or for sales at dif‘erent intervals within a given
auction. In this way we wili be able to test whether Ashenfelter’s observation of price declines

over the course of art and wine auctions also applies to real estate auctions.

The hedonic equation also assumes that the vector of coefficients (8) on the X’s does

not change over time. Previous studies have argued that hedonic characteristics, such as an
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additional bedroom or bathroom, contribute a constant percentage to the value of a house and
that this contribution is fixed over time. As Case and Shiiler (1987) note, however, the WRS
does not include depreciation and this limits its comparison to hedonic indicés. In comparing
the different estimation techniques, it is important that depreciation be handled consistently.
Otherwise, differences in age and depreciation between auctioned and non-auctioned
properties could bias the aucticn coefficient. To corract for this deficiency, we will use the

following model to control for changes due to depreciation®°:

(2) (Py coe = Py,c) =170 + Ala + Nv + ¢, ,

N = a dummy variable representing a new property (less than 5 years old).
N =0 if the property is new at the time of both sales or not new at the time of both

sales. N=-1 if the property is new in the previous sale and not new at the second sale.

Consistent with equation 2, v can be interpreted as the premium for new properties in the

sample.

:

This study will focus on the condominium market in Los Angeles County between
1970 and the third quarter of 1991. Extensive information about condominium sales in the

county were obtained from the Damar Corporaticn in Los Angeles. This data contains

56 An alternative way to control for depreciation is to use a variable representing the difference in
the property’s age between sales. We argue that depreciation is much faster in the early years of a house
and thus include a control for excess depreciation of a new property rather than a variable that treats all
age differences as the same.
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observations on the sales price and date as well as various property characteristics for
properties sold during the sample period. It includes information on a property’s condition and
quality. The Damar data was gathered mostly from the California Market Data Cooperative
(CMDC), which gets its information from county records, as well as members of the Society
of Real Estate Appraisers who fill out detailed information on all sales. Although the data is
quite extensive, it does not contain information on all sales and is frequently missing variables
for particular sales. Although the missing data may limit the variables that can be used in the
hedonic estimations, there is no reason to believe that the data omissions are systematic in

a particular way that might bias the empirical results.

Information on auctions was obtained in visits to one or more firms that conducted
auctions in Los Angeles County in the 1980’s. The sample contains information on 21 English-
style auctions between 1981 and 1986, with all auctions conducted as absolute sales above
previously published minimum prices that varied by property. Ten of these sales were
scattered site auctions in which large portfolios of different types of properties were sold off
in one place. The typical scattered site auction was commissioned by an institution such as
a bank or government agency and contained properties in as many as many as five or six
counties and three states. Commercial land and structures were auctioned alongside single
family homes and condominiums. The remaining 11 sales were single site auctions involving
a large number of condominiums from a development. The seller in these cases was a

developer or bank wishing to sell all remaining units at one time.5’

57 One sign that auctions have become firmly accepted in the Southern California market is the
existence of some builders that build almost exclusively for sale at auction.
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These data sets were merged together by hand using the property’s address to identify
" matched resales. To increase the number of observed resales of auction properties, these
units were further n;natched with a more extensive on-line data set from Damar that included
additional sources of information beyond the CMDC. In the combined data set, condominiums
were matched on house number, street name and unit number, since many units were missing
" data on city and zip code. Given the potential of severe mismatches or changes in a property’s
condition, the resale price data was filtered to ensure that for all matched sales, the unit in
both sales contained the same reported number of rooms, bedrooms, bathrooms and square
footage and was in a similar reported condition.%® Finally, observations were deleted that
showed appreciation/depreciation of more than 500% over S years, on the grounds that these

observations were either mismatches or coding errors.%®

Table 1 gives a summary of the mean values for the complete sample, as well as for
the set of auction properties. These tables clearly suggest that the set of properties that are
auctioned are very different from the average properties sold over the sample period. Auction
properties tended to be smaller, both in terms of square feet, as well as the number of

bedrooms and bathrooms, and to sell for lower prices.®°

The evidance here supports the notion that even in California, where auctions are

58 A property’s condition was reported as poor, fair average, good or excellent. Following Case and
Shiller (1987) all resales that reported changes of more than one group up or down were deleted to
ensure that the estimated index was not biased due to unobserved depreciation/appreciation in the base
properties.

58 Although not reported here, the deletions on the basis of excess appreciation/depreciation had
no affect on the reporied results.

% For purposes of comparison, the sales prices were deflated to $1990 using the weighted repeat

sale index reported later in the paper. Also, the reported age is the age of the property on the date of sale.
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(Standard Errors)

Tabie 1

Sample Meaans, Los Angeles

(614)

29,456

Number of observations 124,420 285
Sale Price’ $174,608 $138,516
{116,078} {567,488)
Bedrooms 2.19 1.75
(.81) (.67)
Full Baths 1.80 1.79
(.60) (.69)
Half Baths .37 .03
(.49) (.17)
New Units .53 .35
(.50) {.48)
Age 7.00 9.40
(7.96) (6.86)
Square Footage 1277 1039
(331)

Number of Observations 112
Sale Price’ $163,198 $131,029
(87,261; (52,677)
Bedrooms 2.15 1.60
(.80) (.68)
Full Baths 1.71 1.65
{.68) (.66)
Half Baths .29 .05
(.46) (.22)
New Units .43 .30
{.60) (.46)
Age 8.76 10.2
(8.43) {7.2)
Square Footage 1198 955
(430} (278)

! Sales prices are deflated by the weighted repeat sale index described in section V. to provide a
constant means of comparing prices.
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received better than in most parts of the country, auctioned units appear to be different types
of units and are bunched at the low end of the market. Auctioned condominiums are smaller,
less expensive and have fewer badrooms, although they have more bathrooms per bedroom
than does the larger sampie. Table 1 also shows that resale properties differ from the average
property sold, both at auction as well as in the whole sample. Given that there is evidence
that different segments of the market may have distinct appreciation rates, the variation in
the types of units that resell could potentially cause biases in the RPI. (Poterba, 1991) Further
evidence of selection in terms of the scattered site versus single site auctions is givenin Table

2, which provides sample means for these two types of auctions.

vi. Empirical Evidence

Although the auction sample clearly differs from the average condominium in Los
Angeles County, the s~™nle selection bias is probably not as severe as in previous U.S.
studies of real estate auctions, particularly that of Wright (1989). As expected, regression
results from the hedonic model (Table 3) show an auction discount of 6%, not nearly as large
as previous US estimates. This estimate is significant at the 1 percent level. The coefficients
on the other hedonic variables, with the exception of haif baths, are significant and of
expected sign and magnitude. A 10 percent increase in square footage suggests an 11
percent increase in price, with new units getting a four percent higher price. The coefficient
on bedrooms is negative because square footage is held constant. It suggests that people
prefer condominiums with a smaller number of larger rooms. The negative term on half baths
surprising, although it is not statistically significant at the five percent level despite a sample
size of over 124,000. This variable may also be measured with error, as some property

listings show all bathrooms as full baths.
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T

le 2

Sample Means, Auction Sample

(Standard Errgrs)

Variable

Number of observations

Sale Price' $126,379 $143,090

(47,992) (60,153)

Bedrooms 1.94 1.69
{.67) (.66)

Full Baths 1.94 1.73
(.69) (.68)

Half Baths .05 .02
(.22) (.14)

New Units .57 .26
(.50) (.44)

Age 8.00 9.93
(7.09) {6.70)

Square Footage 1136 1002
{(364) (311)

! Sales prices are deflated by the weighted repeat sale index described in section V. to provide

a constant means of comparing prices.
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Table 3
Regression Results, Hedonic Equation, Whola Sample

(Standard Errors)

Dependent Variable
" Methodology Hedonic Hedonic Hedonic
Intercept 2611 2.611 2.613
(.047) (.046) (.046)
Bedroom -.1668 -.1668 -.1668
(.0016) (.0016) (.0016)
Full Bath .0491 .0491 .0492
(.0026) {.0025) {.0025)
Half Bath -.0051 -.0051 -.0052
{.0026) {.0026) {.0026)
New .0394 .0396 .0394
(.0024) (.0024) {.0024)
Square Feet’ 1.100 1.100 1.099
{.005) (.005) (.005)
|
Auction -.0623 !
{.0212)
Scattered Site -.2415
{.0404)
Single Site .0054
(.0249)
Top 1/3 -.1136
(.0445)
Middle 1/3 -.0829
{.0417)
Bottom 1/3 -.1493
{.0376)
N 124,419 124,419 124,419
R? .6632 .6632 .6632

Variable is in logs
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Regression 1 (Table 3) also contains quarterly dummy variables, which are graphed in
Figure 2. The results are compared and index of median sales prices for single family homes
calculated by the National Association of Realtors. Alihough these series move generaily
together, there are also significant divergences, particularly from 1976-1982 and again after
1987. These relative movemnents may be explained by the use of different methodologies, or
may be a result of varying price movements in the market for single family home versus the

market for condominiums.

More surprising is the change in the auction effect when auction properties are split
into separate groups for scattered site and single site auctions. (Regression 2) Scattered site
auctions sell at almost a 25 percent discount, a result much more in line with previous
studies, while single site auctions sell at closa to the same predicted price as the rest of the
sample. This result suggests that either these auctions are very different in terms of their
marketing success or that the average quality of units sold at these different types of auctions

varies widely.

Previous literature suggests that there are price declines during an auction. Regression
3 shows the results of separating auction units into 3 groups representing the first, second
and last third of the auction. The difference between the coefficients for the first 1/2;. middle
1/3 and bottom 1/3 sales provides only very weak evidence of a price decline during the
auction. Although all coefficients are significant, it is impossible using conventional
significance levels to reject that the coefficients are the same. This result contradicts other
studies of real estate auctions by Gau, Quan and Sternberg (1990) and Vanderporten (1990)

that find strong evidence of a price decline over the course of an auction.
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FIGURE 2
COMPARISON OF PRICE INDICES
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As noted in the methodology section, the hedonic regression probably suffers from a
selection pr§blem which would affect the auction coefficients. Estimates from resale price
equations (Tables 4 and 5) provide strong evidence of such a bias. Table 4 lists results from
the RP!, while Table 5 shows quite similar results for the WRS, which corrects for possible
heteroskedasticity. Although the correction does not significantly affect the auction results,
a graph of the quarterly dummy coefficients (Figure 3) shows there is a small change in the
price index, particularly iater in the sample when soma observations with a long time between

sales received heavier weight in the RPI.

Figure 4 plots the compares plots of the quarterly dummy coefficient< from the WRS
and HPI equations. These indices appear to rnove together quite closely except for 1982,
when the WRS takes a much sharper drop than the HPI. Both of these series, however, show
a runup in condominium prices that is much faster than the increase in median single family
home prices in tie late 1970’s and then a much sharper fall in prices in 1982. Later in this
section we will explore whether these series differ because of methodological reasons or

because they cover different sets of properties.

Using the WRS, the auction discount falls from 6.1 percent to 1.3 percent and is no
longer significant. Breaking apart the data by sales type provides an even more striking
contrast between the methodologies. Scattered site auctions (Equation 5) now show a
discount of 9.5 percent (significant at the 2% level), compared with 24 percent in the hedonic
equation. Measurement error is particularly pronounced in these auctions because properties

come from the portfolios of large institutions and are usually of lower quality. In fact, many
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Pegression Resulte, Resalo Price Equaticn
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Table 5

Regression Results, Weighted Resale Price Equation

(Standard Errors)

Dependent Variable

3 2 5’@2 &
S ! _“f:-i}:;

Maethodology Resale (W) Resale (W) Resale (W)
Auction -.0134
(.0234)
Scattered Site -.0951
(.0383)
Single Site .0351
(.02965)
Top 1/3 -.0024
(.0509)
Middle 1/3 .0020
{.0491)
Bottom 1/3 -.0293
(.0363)
N 17,891 17,891 17,891
R? .6378 6379 .6378

. Difference of Log Prices.
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FIGURE 3
COMPARISON OF PRICE INDICES
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- FIGURE 4
COMPARISON OF PRICE INDICES
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institutions auction units because they are less desirable and harder to sell.

The changes for single site auctions are less dramatic; showing that properties at these
auctions sell at a premium of 3.5 percent, although the coefficient is still not significant at
conventional levels. The suggestion that some properties at auction actually sell at a premium
is surprising, particularly because that result would suggest that most developers would be
better off selling their projects quickly at an auction, gaining cost savings and price increases.
A likely explanation is that most of the single site auctions in the sample occurred between
1981 and 1984 and were still among the early auctions in Southern California. It is possible
‘"1at these auctions received a lot of attention, both in the media as well as with potential

buyers. Consequently, bids might have been higher than anticipated.®’

The difference in premia between the single site and scattered site is quite pronounced,
even in the WRS results. There are several reasons to expect these auctions to get different
results. Some of the units in the scattered site auctions may have been in pocr shape after
having been previously occupied by owners that were evicted. Although deterioration is less
of a problem for this sample than for other studies that include single family homes, it is still
likely that the scattered site units were in worse average condition than the single site units.
Because the included condition variable is an imperfect measure of changes in condition, some
bias may still have occurred. In addition, scattered site auctions are more difficult to market

given their diverse set of properties. Single site auctions can more easily focus on buyers of

8 The WRS was also run with separate dummies for the four largest single site auctions and

alternatively with different auction dummies for each year to see if one particular auction or time period
was driving the point estimates. The coefficients for the four auctions were remarkably stable ranging
from 3 to 7 percent premiums, aithough none were significant at the 5% level. The coefficients on the
time dummies were less stable, mostly because there were few resales from auctions in some years.
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a particular type of condominium in one location.

Evidence of price decliﬁes over the course of the auction is even less pronounced in
the WRS results. Although neither methodology finds strong evidence in favor of a price
decline, the point estimates in both cases show that there are some price declines in the iast
third of the auction.®? The reduced difference between the WRS and HPI order coefficients,
although not statistically significant, was expected due to the errors in variables problem
mentioned earlier. Auctioneers profess that they put desirable properties at the beginning of
an auction to attract healthy competition and higher prices which they hope will carry through
to some of the less desirable units that follow. Hedonic estimates that cannot control for all
of the characteristics that make a property desirable may find that order has a large effect on

prices because order is correlated with desirability, rather than for any structural reason.

Another reascn the WRS and HPI result may differ is because they ara estimated on
a different set of properties. As was apparent in Table 1, resale properties are older, smaller
and less expensive than properties that sell only once. Table 6 shows the results of running
the hedonic mode! on the subsample of units that sold more than once, subsequently referred
to as the HRPI estimates. This table makes clear that the differences between the repeat sale
and hedonic estimates of the auction coefficients are due to methodology rather than different
samples of data. Although some of the coefficients on the property characteristics move
slightly between the WRS and the HRPI estimates, the HRP! equation still shows a much more

significant auction discount than the WRS, both for all auctions as well as for scattered site

% In further tests, we divided the auction sales into the top 2/3 and bottom 1/3 and were still
unable to reject the hypothesis that the coefficients for the two groups were the same.

89



auctions. One interesting point, however, is that the single site coefficient is closer to the

WRS estimate than the HPI numbers, although all of these numbers are very close together.

A graph of the quarterly dummy estimates (Figure 5) provides evidence that not all of
the differences between the WRS and HPI are due to discrepancies in properties being sold.
Most often the HRPI appears to more closely track the HPI estimates.®® However, there are
some times, especially around 1982, that the HRPI seems to move cioser to the WRS. It is
interesting that during the 1982 recession, resold properties seemed to suffer a bigger price
decline than other properties. A possible explanation is that owners that had purchased a unit
in preceding years were more likely to be hit hard by the recession and forced to sell quickly,
at a larger discount. Figure 5 also shows that resale price indices seem to have a lower rate
of appreciation than indices measured with hedonic equations, probably because the former

include the effect of depreciation on individual units, while the latter do not.

As discussed in the methodology section, depreciation also has the potential to bias
the comparison between hedonic and resale price indices. Table 7 shows the results of
including a control for sales of new properties (less than 5 years oid) in the earlier WRS model.
(WRSD) In all cases the coefficient on new houses suggests that they sell for a (significant)
premium of approximately 3.4%. The coefficients on the auctioned properties show little
change from the WRS results in Table 5, suggesting that depreciation is not driving the
differencesin auction coefficients between the methodologies. Figure 6 provides evidence that

depreciation does affect the quarterly coefficients, biasing down the WRS results.

% Due to the large sample, the standard errors of the quarterly estimates are quite small. In 1982,
the standard error was approximately 2% of the quarterly coefficient from the HPi regression and 5% of
the coefficients from the HRP1 and WRS equations.
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Table 6

Regrassion Results, Hedonic Equation, Resale Sample

(Standard Errors)

Dependent Variable

Methodology Hedonic Hedonic Hedonic "
Intercept 2.940 2.937 2.942
{.100) {.100) (.100)
Bedroom -.1952 -.1961 -.1953
(.0035) (.0035) (.0035)
Full Bath .0888 .0887 .0890
(.0054) (.0054) (.0054)
Half Bath -.0065 -.0066 -.0066
(.0056) (.0056) (.0056)
New .0708 0712 .0708
{.0050) {.0050) {.0050)
Square Feet’ 1.057 1.057 1.087 it
(.011) {.011) (.011)
Auction -.0557
{.0307)
Scattered Site -.2321
{.0522)
Single Site .0367
(.0378)
Top 1/3 -.0884
(.0692)
Middle 1/3 -.0492
(.0656)
Bottom 1/3 -.1435
(.0484)
N 29,455 29,455 29,455
R? .6577 .6579 .6578

Varnable is in Logs
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Table 7

Regression Results, Weighted Resale Price Equation, includes New

(Standard Errors)

Dependent Variable

%3 2l
x
: :
Lo N3 el

Methodology Resale (W) Resale (W) Resale (W)
New 0342 .0347 .0343
{.0056) (.0056) {.0056)
Auction -.0144
(.0234)
Scattered Site -.101%
(.0383)
Single Site .0371
{.0295)
Top 1/3 -.0023
(.0509)
Middle 1/3 .0009
(.0491)
Bottom 1/3 . -.0319
(.0363)
N 17,891 17,891 17,891
R2? .6386 .6388 .6386
* Difference of Log Prices.
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i, Conclusion

The results from this paper clearly indicate that auctions are a viable method of selling
real estate for large ins:itutions able to take advantage of the economies of scale in running
large sales. Estimates suggest that, overall, auctioned properties sell at little discount. When
| auctions are broken apart by sale type, scattered site auctions sell units at a 10 percent
discount, while single site auctions actually get a small premium, although that premium is
not significantly different from O at reasonable confidence intervals. Although these resulits
differ from previous studies of US auctions that find much larger discounts, a comparison of
methodologies suggest that previous work suffers from a selection bias problem, pushing
auction coefficients towards finding larger discounts. This paper also finds marginal evidence

supporting previous research that found price declines at auctions of various different types

of goods.

These findings could have a significant impact on the disposition of large amounts of
foreclosed properties and REO currently held by the RTC, FDIC and many remaining banks and
savings and loans in the Northeast and the South. Current RTC policy is to auction the least
expensive residential properties, while reserving many other properties to be sold through
brokered sales. This research suggests that with holding costs averaging as much as 2
percent per month, the RTC and FDIC could lose hundreds of millions of dollars by not se'ling
the bulk of their properties quickly at auction. in addition, the revenue gained from these sales
would allow these agencies to act more quickly in taking over other insolvent institutions,

further cutting the cost of the S&L bailout to taxpayers.

95




This paper suggests much scope for future research on the more general question of
whether the timing of sales of large amounts of real estate can affect prices in a market. In
particular, can the govérnment "flood™ a market, bringing down prices and reducing its own
revenue. Also, can these results be replicated for commercial property? If a resale price index
is impossibie because of the lack of turnover, a case study approach may be productive for

this question.
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Assessing the Performance of Real Estate Auctions

 Chapter 3:

Evidence From Dallas

During the Late 1980°s
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L Introduction

Real estate auctions in the US have followed downturns. This contrasts witf'1 the
evidence in other countries, including Australia and New Zealand. Theory, presented in
Chapter One of this dissertation, suggests that real estate auctions sell property at a discount,
and that the discount increases as a market deteriorates. Subsequent empirical work in the
Second Chapter looked at a sample of auctions in Los Angeles, finding that prices ranged from
a 3% premium to a 10% discount, depending on the type of auction arid the time of the sale.
During the 1980’s, the California real estate market was booming, although it slowed down
a bit around the 1982 recession. This paper will follow up on the Los Angeles study by
looking at a sample of real estate auctions in Dallas from 1985-1991. During that period, the
Dallas housing market suffered a large, negative shock due to falling oil prices and the loss
of jobs in the support industries of finance and exploration. The demand shock hit as supply
had been growing rapfdly. This provides a good test of the hypothesis that auction discounts

should increase with higher vacancies and lower demand for housing.

Ths oil-price shock that hit Texas was both severe and unexpected. West Texas Crude
fell from a high of $39 per barrel in 1980 to $28 late 1985. By the beginning of .1 986, the
bottom fell out and crude sold for $13 per barrel. The number of working rigs in Texas fell
from a high of 4,520 in 1981 to about 700 in June, 1986.* This change hit as the national
economy was expariencing strong growth, shaking real estate markets from Louisiana to
Texas to Colorado. Because Dallas had a diversified local aconomy, it suifered less than most

other oil-belt cities. For example, only 10.5% of Dallas’ office space was occupied by energy

8 See Melody and Wagley (1989), P. 162.
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firms, compared to 45% in Houston.®® Even with oil problems, employment and immigration

growth in Dallas was positive for most of the 1980’s, except 1987.

Many of the problems in Dallas real estate were much more attributable to overbuilding
than changes in demand. The supply of real estate in Texas had grown substantially in the
early 1980’s due to tax and banking {aw changes. The 1981 tax reform made investments
in commercial real estate much more attractive by liberalizing the treatment of depreciaticn
and tax losses and allowing the creation of syndicates to pass along these benefits to
individual investors. This resulted in a flood of new investments in commercial real estate

across the country.

Further supply was added as Te_xas thrifts actively invested in local real estate markets,
using funds gainedv by raising interest rates on savings accounts when these rates were
decontrolled. As real estate markets began to fall, savings and loans began to invest in even
riskier projects, adding to supply and hoping the market would improve. By 1985 there was
a glut of 50 million square feet vacant in Dallas.®® Residential property was also over built,
condominiums more than single family homes, but the overbuildirnig was less severe. Prices
of homes fell sharply, with condo prices down about 60% from peak and single family homes
declining in value by 20%. This glut in supply and falling prices hit the banking industry hard.
The number of Texas commercial banking organizations fell by 16% from a high of 1261 in

1986 to alow of 1019 in 1990. S&L’s fell sven further, declining by over 60%. Total banking

% Brown (1986}, P. 180.
8  See Brown {19865), P. 179.

102



assets declined by 16% over that period, despite the turnaround in the economy after

1987.%7

This paper explores the performance of real estate auctions in such a down market.
it wiil confirm some of the basic conclusicns of the Los Angeles chapter, including the finding
that hedonic methodologies overestimate auction disceunts. We find little evidence of price
declines over the course of the auction. The paper will also test some of the predictions made
in the first chapter, including tha hypothesis that the auction discount decreases in larger
markets and for properties with smalier differenées in mismatch costs among buyers. Both
of those conditions hold for new condominiums built to appeal to a wider audience of buyers,
suggesting that these properties should se!! at a smaller discount than the typical, older
auction properties whose prices depend on a buyer arriving with 8 strong match to the

individual property.

Theory also predicts that auction discounts should increase in a "down" market, with
high vacancies and falling prices. Given the conditions in Déllas from 1985-1990, the auction
discount should be iarger than in Los Angales. We look to see if the discount in Dallas
‘increases as the market daclines, but are able to find no conclusive evidence. Because the
auction data in Texas is more varied than in Los Angeles, we will also be able to explore the
price effect of absolute versus reserve auctions. Section 2 explores the data and creates price
indices. Auction resuits ére presented in Section 3, while Section 4 looks at negotiated sale
prices of properties that "fell through” at reserve auctions. We conclude by putting these

results in perspective and looking at future research topics.

87 See Clair (1991}.
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[[R Data and M dol

This study will use repeat sales indices to study the performance real estate auctions,
as described in Chapter 2. In estimating the RPI, we will accou,nt for heteroskedasticity in the
errors, as suggested by Case and Shillar (1987), using a weighted resale index {WRS).
Heteroskedasticity occurs because the variance of € increases with the time between sale. We
correct for this problem by calculating a predicted variance and reweighting the original

observations by the inverse of the predicted variance.

This paper looks at the Dalias housing market from 1979-1991. The data come from
the Dallas County Appraisal Distric} (DCAD), which collects information on all of the county’s
real estate in order to calculate tax appraisals. For residential properties, the DCAD coilects
many characteristics, including a unit’s square footage, the number of bathrooms, the type
of construction, age, a neighborhcod cost factor for houses, amenities such as a pool or
hottub and even an estimate of the property’s condition. Because properties are not inspected
every year, some variables are not filled in for all units, including the condition variable which

only exists for a subset of properties.

The DCAD also collects sales prices, but this variable is incomplete because Texas law
does not require parties to a real estate transaction to report the final sales price. Given the
importance of current prices in determining an accurate assessment, the DCAD attempts to
collect sales prices from the various ceunty groups involved with real estate. These sources
include the local Multiple Listing Service, the appraiser’s society, other groups of real estate

professicnals and any other source that coliects prices. Because of the lack of reporting, it is
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impossible to determine how complete the data are, but the DCAD is confident enodgh in this
data to use it for tax appraisal purposes. To the extent that biases exist, it is likely due to the

underreporting of private transactions that do not involve & realtor or a bank appraisal.

Table 1 gives sample means of various characteristics for houses and condominiurns
in Dallas County that sold at least once between 1979 and 1991. Clearly this is a diffe-2nt
market than Los Angeles. The average houss is reasonably large, with aimost 1800 square
feet and 2 full bathrooms, yet sold for only $105,000. In reading the table, notice that sales
prices were deflated to 1990 levels using the price indices calculated later in the paper and
the age variable represents the age at the time of the sale. In Dallas, condominiums represent
a small share of the total housing market and are much newer than the typical single family
home, but are also smaller and less expensive. It is also striking to compare the means in
Table 1 to those in Los Angeles County, where the average condominium is 1277 square feet,

but costs almost $175,000 (1990%).

Auction information was obtained in visits to several firms that conducted auctions in
Dallas County in from 1985 to 199C. The sample contains data on 21 English-style auctions,
most of which were scattered site auctions in which large portfolios of different types of
properties were soid off in one auction. The typical scattered site auction was commissioned
by an institution such as a bank or government agency, took over a week to conduct in
several different locations and contained as many as 3000 properties across Texas and
possibly other states. Commercial land and structures were auctioned alongside single family
homes and condominiums. One auction was a single site sale of 185 units in a condominium

complex, with a published minimum price.
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(Standard Errors)

TABLE 1

Sample Means, Dealias

Number of observations 139,480 234
Sale Price* $104,3186 $66,332
(104,932) (75,431)
Square Footage 1799 1645
il (771) (959)
Full Baths 1.91 1.82
(.71) (.75)
" Half Baths .21 .22
(.42) (.43)
Garage/Carport 91 77
{.29) (.42)
Age 18.32 17.53
(15.60) (17.22)
Neighborhood Cost Factor 1.20 1.23

Number of Observations 10,423 235
Sale Price* 447,051 $23,932
(52,949) (21,860)
Square Footage 1062 808
(405) (241)
Full Baths 1.44 1.17
(.60) (.40)
Half Baths 21 A2 I
(.42) (.33) !
Garage/Carport 02 01
(.28) (.09)
Age 8.68 5.89
(8.02) (6.23)
* Sales prices are deflated by the weighted repaat sale index described in section V. to provide a constant means of

comparing prices.
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All but two of the auctions maintained some type of reserve price. The other two
auctions were absolute, with all properties selling at the highest bid, regardless of price. Of
the reserve auctions, some utilized a published minimum price, above which the highest bid
was always accepted. These are referred to as minimum bid sales. The other auctions had an
unpublished reserve, meaning that the seller reserved the right to reject the highest bid. Most
minimum bid salés were conducted by private banks, whereas government sales tended to

have unpublished reserves.

The auction information was merged into the DCAD database using addresses to
identify matched resales. Given the potential of mismatches or changes in a property’s
condition, the resale price data was filtered to ensure that for all matched auction sales, the
unit in both sales cor;tained the same reported number of bathrooms and square footage. We
also looked for evidence of a change in condition, especially in auction properties.®® Using
recent appraisal forms, we removed all auction properties from the sample that were in poor
condition on the grounds that these properties were likely to be fixed-up before a subsequent
resale and/or had been allowed to deteriorate substantially from a previous sale. Either of
these two possibilities would lead to an artificial downward bias on the coefficient for the

auction price.

For example, consider é property that is purchased at auction in poor condition and

renovated. The subsequent sales price would rise even with no appreciation in the rest of the

8  Regressions were run with controls for properties that were either in excellent condition or poor condition,
with little effect on the final results. These are not reported because of the severe drop in the number of
observaticns with this information present, particularly among auction units.
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market. Without a control for the change in condition, the price increase would be attributed
to a low auction price. Despite these efforts to control for changes in auction properties, the
improvement bias may stiil cause the WRS to overestimate the discount asséciated with
auctions. The appraisal reports suggests that most auction properties are in worse than
average condition due to their remaining vacant for a period that can be as long as several
years. Also, many of these units were previously foreclosed upon, leading their former owners
to stop gloing preventative maintenance when they realized they would lose their home. Some

previous owners even stripped their homes of all appliances.

The sample means from the auction properties (Table 1), show that these units are not
typical for the market and that selection bias may be a large problem. As in Los Angeles,
auction properties are a bit smaller and are in poorer neighborhoods than the average property
and also sell for considerably less money. These tables suggest that either auctions sell at a

big discount, or that there are other (unobserved) variables that affect the price.
IV. ° Empirical Evidence

Given the sample means for the auction properties in Table 2, it is not surprising that
hedonic equations (Tables 2 and 3} show that auctions sell property at a large discount. Given
that the left hand side of the hedonic model is In{price), the coefficient of -.3851 is equal to
a discount of 32% for single family homes, similar to other studies including Gau, Quan and

Sternberg (1990) who look at land sales near Austin Texas, but larger than the discount found
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in the Los Angeles paper. Other coefficients in the hadonic equation seem quite reasonable.®®
Square footage has a price elasticity of over 1, probably because larger units are associated
with higher quality, which is not included in the regression. The neighborhood cost factor
estimated by the DCAD has a moderate effect on price, with a doubling of the cost index
leading to a 29% increase in the house price. This may be due to the fact that more expsnsive
areas have nicer houses and the DCAD index attributes "too much" of the price to the

neighborhood as opposed to individual houses.

The condominium equation does not work as well, possibly because the DCAD does
not produce a neighborhood cost factor for these units. The price elasticity of square footage
is quite large and the coefficients on full and half bathrooms are even negative. The latter
result may be due to half baths being associated with lower quality units. The coefficient on
full bathrooms is marginally significant given the sampie size, and may suggest that Dallas
condominiums have little variation in the number of full bathrooms. As with single family
homes, square footage seems to proxy for unobserved quality. The auction results here
suggest a discount of about 19%, smaller than for single family homes, but much larger than

found in Los Angeles.

The hedonic condominium and SF home equations give different interpretations of the
performance of the various auction types. In these equations, three types of minimum price
sales are grouped together: single site, minimum price sales; scattered site, minimum price

sales; and scattered site, absolute auctions. Later equations wiil separate these auction types

%  The equations in Tables 5 and 6 also contained detailed controls for a property’s age, with those variables

being highly significant.
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(Standard Errors)

Table 2

Regression Results, Hedonic Equation®
Single Family Homes

Dependent Variable
Methodology Hedonic Hedonic Hedonic
Intercept 1.737 1.737 1.737
(.026) (.026) (.026)
Square Feet’ 1.147 1.147 1.147
(.004) (.004) (.004)
Full Bath .1580 .1590 .1590
(.0020) {.0020) (.0020)
Helf Bath 0948 0948 .0948
(.0022) (.0022) (.0022)
Garage .1158 1156 1156 i
(.0030) (.0030) (.0030)
Neighborhood .2520 .2520 .2520
Cost Factor (.0039) (.0039) (.0039)
Auction -.3851
(.0210)
* Minimum Price -.3629
(.0390)
Unpublished -.3942
Reserve (.0250)
Top 1/3 -.413i
(.0350)
Middle 1/3 -4118
(.0380)
Bottom 1/3 -.3310
(.0362)
" N 139,479 139,479 139,479
R? .7780 .7780 7780
: Variable s in logs
. All equetions slgo contain 80 dummy variables to control for the age of the property at the sale date.
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(Standard Errors)

Dependent Variable

Yable 3

Regression Resuits, Hedonic Equation®
Condominiums

Methodology Hedonic Hedonic
Intarcept 1.255 1.234 1.247
(.106) {.106) (.106)
Square Feet’ 1.408 1.410 1.409
(.014) (.014) (.014)
Full Bath -.0247 -0239 -.0243
(.0078) (.0078) (.0678)
Half Bath -.1212 -.1203 -.1208
(.0094) (.0094) (.0094)
Garage 0421 .0407 0414
(.0142) (.0142) (.0142)
Auction -.2134
(.0289)
Minimum Price -.0212
(.0452)
Unpublished -.3308
Reserve {.0358)
Top 1/3 -.1183
(.0411)
Middle 1/3 -.2391
(.0415)
Bottom 1/3 -.3803
(.0662)
10,422 10,422 “ .
7373 .7369 II

Variable is in logs

1M

All equstions also contain 30 dummy varisbles to control tor the age of the property at the sole date.




and find they have different estimated discounts. Consistent with the LA study, single site
auctions sell at a smaller discount than scattered site sales. Absolute auctions also seem to
sell at a smaller discount. Because of the large number of single site sales, thie estimated
discount associated with minimum price auctions is much lower for condominiums.

{Unpublished) Reserve auctions seem to get a large discount in both markets.

Tables 2 and 3 also give conflicting indicatior.s regarding a price decline over the
course of the auction, as suggested by Ashenfelter and Genesove (1981), Vanderporten
(1990) and Gau, Quan and Sternberg (1990). All of those studies looked at single site
condominium auctions, which also explains the conflict between the results in the two
markets. The condominium equation includes many sales from a large single site auction. As
with the Los Angeles paper, the price decline goes away when estimated using a resale price
equation. It should l’ae surprising to find a price decline in scattered site auctions {e.g., single
family homes), becadSe these auctions involve very different types of goods. A house could

be sold immediately following a commaercial iot in another county or state.

Figures 1 and 2 graph the coefficients from the quarterly time dummy variables,
showing the movements of nominal housing prices. Single family home prices rise steadily
until 1985, whan they begin to fall, suffering a decline of over 18% from peak, until they level
off in 1990. Up to the peak, the various price indices seem to move together. The National
Association of Resltors (NAR) index does not fully reflect the downturn, probably because the
index is based upon median sales prices. That is consistent with results irom Case and Shiller
(1987) indicting that the NAR index is biased because of its dependence on the mix of houses

sold at a given time. The hedonic (HP!) and resale (WRS) price indices seem to track each
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cther quite closely during the whole period.

Nominai condominium prices suffer a much steeper decline after 1984, falling almost
60% over a five year period. The real decline was over 65%. This trend shows up in both the
HPI1 and WRS indices, although there is much more noise than in the graph of SF home prices,
which is based on a sample that is almost 25 times larger. Although condominiums may have
been overbuilt because of tax law changes in 1981 and the Dallas economy did slow down
after 1985, neither of these reasons is completely satisfactory. Ancther possibility is that
banks responded to problems with commercial property by cutting back on loans to purchase

condominiums, which became viewed as "too risky."’®

Looking at the results of the WRS equations makes it clear, as in the Los Angeles
paper, that hedonic price models significantly overstate the discount associated with real
estate auctions. Tables 4 and 5 show that the estimatad discount falls from 32% to 22% for
SF homes and from 19% to 16% for condominiums. As with the hedonic model. the
difference between the two types of homes is due to the inclusion of single site auction
results in the minimum price sample for condominiums. Estimates for reserve auctions suggest
discounts around 21% in both markets. These equations also show no evidence of price
declines during the course of the auction. Hypothesis tests do not reject that the prices are

the same during all phases of the auction.

% Under this scenario, reduced liquidity made it difficuit for owners to sell their condo’s. In response, some
owners decided to rent their units. The increase in rentals made many loans in many complexes ineligible for sale
in the secondary market. Fannie Mae will only purchase loans in developments that have a minimum percentage
of owner occupants. The lack of liquidity for condo sales might explain why their prices fell so much faster than
SF home prices. A similar situation may have occurred in Boston during the boom of the mid 1980's. Many
condo’s were purchased by investors hoping for a quick profit. As the market fell, condos became difficuit to sell
with the result that over two-thirds of all coridos were owned by investors. Condo prices fell over 35%, compared
to a 20% decline in the value of SF homes. This is an area that is ripe for future research.
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Figure 1

Single Family Homes
Comparison of Price indices
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Figure 2

Condominiums
Compar ison of Price Indices
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Table 4

Regression Resuits, Welghted Rapeat Sele Equation

Single Family Homes

(Standard Errors)

Dependent Variable
Methodology Resale(W) Ressle(W) Resale(W) Resale(W)
New 0418 0418 0416 .0416
(.0034) (.0034) (.0034) (.0034)
Auction -.2485
(.0298)
Resale Before -.2124
(.0651)
Resale Aftar -.2581
(.0337)
Minimum Price -.2678
(.0564)
Unpublished -.2448
Reserve (.0353)
Top 113 -.2270
(.0451)
Middle 1/3 -.2721
(.0620)
Bottom 1/3 -.2388
(.0512)
26,344 26344 ||
.3536 .3536 “

Difference of Log Pricea.
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Tabie 6

Regression Results, Weighted Repeat Sale Equation
Condominiums

(Standard Errors)

Dependent Variable

Difference of Log Prices.

117

Methodology Resale(W) Resale(W) Ressla(W) Resale(W)
New 0515 0515 0496 0520
(.0201) (.0201) {.0202) (.0202)
Auction -.1729
(.0617)
Resale Before -.1681
(.0778)
Resale After -.1805
(.0977)
Minimum Price -.0386
(.0554)
Unpublished -.2379
Reserve (.0757)
Top 113 -.2250
(.0814;
Middle 1/3 -.1096
(.0926)
Bottom 1/3 -.1150
(.3129)
1,292
7143




These tables also expiore whether the discount is different if measured using sales
before or after the auction. Most of the auctions ars run by banks or government agencies,
who obtained the properties through the foreclosure process. Itis possible that the foreclosure
is evidence that the previous buyer "overpaid" for the property, making the buyer more likely
to face financial troubles or to just "walk away" given the loss of equity. If this scenario were
true, it would suggest that (re)saies before an auction would result in a higher estimated
discount than resales after the auction. Given the regression resuits, however, it is impossible

to reject that the estimated discount is the same whether measured against pre-auction sales

or post-auction sales.

Another potential bias in comparing results from the WRS and HPI equations is that
these models use different data. If the mix of houses sold changes over time, it may bias the
WRS estimates. For example, Poterba (1991) suggests that the 1986 tax reform caused high
priced property to appreciate less quickly than lower pricea units. To explore this question,
we run the hedonic mode! only using houses that sell more than once in the sample. (HRPI-
Hedonic Rosale Price Index) The coefffcients of the time dummies are graphed in Figure 3,
which shows that, for the most part, the HPI and HRPI move in a similar pattern. Once again,
the condo estimates show a lot of noise, but a similar pattern between the two indices. The
regression results, which are not reported here, show that ditferences between the two
estimates cf the auction discount are within standard error bounds. The HRP! equation
estimates an overall discount of 30% for SF homes and 16% for condos, compared with HPI

coefficients of 32% and 19%, respectively.

118



Figure 3

Condos and SF Homes

Compar ison of Hedonic Indices
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So far, the results from real estate auctions in Dallas support the basic conclusions
from the Los Angeles study: Hedonic indices overestimate auction discounts and repeat sales
indices find little evidence of price deciines during the course of an auction in the sample. The
latter result was expected, given the predominance of scattered site auctions in this sample.
We now look at twe additional questions: Do auctions have larger discounts in "down "
markets?; and How do auction discounts vary with the kind of auction and the type of reserve

used?

In order to answer the latter questioﬁ, we pool the data on SF homes and condos,
running a single regression with the constraint that the auction discount be equal in both
markets. All other (non-auction) variables are allowed to differ across the two housing types,
including the quarterly time variables and the controls for housing characteristics. Hypothesis
tests cannot reject that the auction coefficients are the same in both markets, once single site

auctions are separated from other minimum price sales.

The resuits of the WRS equation using the combined sample are reported in Table 6.
The weights for condominiums and SF homes were calculated separately, as the predicted
variance for these two groups should be different given the differences in the price indices.
Looking at equation 16, suggests that single site auctions do, in fact, get a smailer discount
than scattered site auctions. A hypothesis test rejects equality of the single site and scattered
site coefficients at the 13% level.”' The confidence interval is low mostly because of the

difficulty of estimating the single site coefficient with less than 10 resales. The difference here

' The tvalue (equivalent to the F test for a single restriction) is 1.125 which is significant at the 13% level
using the one-sided t distribution.
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is consistent with the empirical results from Los Angeles, as well as the theory which predicts
that units that are more homogenecus and appeal to a larger market will sell for a smaller
discount. New condominiums are built for a broad based market, and require less cof an

individual match than the typical, older property.

It is also interesting to note that (published) minimum price and unpublished reserve
auctions seem to get the same discount. As we discussed in Chapter 2, the difference
between these two auction types is the information conveyed to buyers in the minimum price
and the commitment to sell that is embodied in publishing the reserve. Because the scattered
site auctions were run by banks with large real estate holdings and federal agencies, the
commitment to sell might not have been an issue for buyers, regardless of the auction type.
The literature on optimal auctions suggests setting the reserve based on the seller’s valuation
for a property, but most buyers knew, corractly, that these sellers had no independent
(consumption) value above the opportunity cost of what they could get by selling in a future
period. Because the institutions had little information that was not also observable about the

oroperties, the minimum bid provided little help in determining a property’s {market) value.

Using the WRS equation, we also attempt to separate out differences between
absolute and (positive) minimum price auctions. Here the coefficisnts seem to be different,
but large standard arrors make it impossible to reject equality. Auctioneers claim that absolute
auctions attract greater interest among buyers and consequently get higher prices. To further
explore this issue, look at the combined resuits from the hedonic equation in Table 7.

Although the hedonic equation continues to overestimate auction discounts, it is useful in

comparing auction results within scattered site auctions where selection is not a large issue.
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Table 6

Regression Results, Weighted Ropeat Sale Equation
Combined Sample®

(Standard Errors)

Dependent Varisble

Methodoiogy Resale(W) Resale(W) Resale(W} Resale(W)
New (SF) 0415 2415 0415 0415
{.0033) (.0033) (.0033) (.0033)
New (CO) 0526 0496 D497 0528
(.0198) (.0199) (.0199) (.0137)
Unpublished -.2407 -.2401 -.2401
Reserve (.0316) (.0316) {.0318)
All Minimum Price -.2083
(.0490)
Single Site (Minimum Price} -.0940 -.0940
(.1128) (.1127)
Scattered Site
(Minimum Price) -.2349
(.0544)
Scattered Site
{Absolute) . -.1802
(.1022)
Scattered Site
(Min, Price > 0) -.2564
(.0642)
Top 1/3
-.2245
(.0387)
Middle 1/3
-.2206
(.0511)
Bottom 1/3
-.2348
(.0505)
28,154 28,154 28,154 JI
4037 4037 4036 “

Difference of Log Prices.

SF homes and condominiums heve separate dummy variebles and different estimated weights in the WRS equation.
This is equivalent to stacking the regressions for the two groups with the restriction that the auction coefficients are aqual.
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All of the scattered site auctions were conducted by large institutions from previously
foreclosed properties, the only difference being whether or not the institution was taken over
by a federal agency. Equation 21 cléarly shows that absolute aucticns get a smaller discount,
with equality being rejected at the 2% level.”? Although we are hesitant to uss hedonic
models to interpret the magnitude of the discount associated with different kinds of auctions,
Tables 6 and 7 give similar rankings within scattered site auctions. The hedonic model is able

to get more precise point estimates becausa it uses a larger sample.

Tables 6 and 7 also show the difference in the models in finding a decline over the
course of the auction. Whereas the hedonic model shows a statistically significant (4% level)
decline in prices over the course of the auction’®, the WRS equation estimates order
coefficients that are virtually the same. Many auctioneers admit to putting better properties
at the front of the auction to generate bidding interest and hedonic modeis have a difficult

time controlling for this selection bias.

in addition to the results on auction types, there is evidence of increased discounts
associated with "down™ markets, as predicted by the previous model. Immediate evidence is
that the auction discounts in a Dallas market that is declining during much of the late 1980’s
are much larger than in the Los Angeles market that is rapidly rising cver the same period. As
a further test, we looked within the Dallas market to see if discounts increased as the market

fell. Table 8 reports the results of running the WRS model on the auction variabies plus an

72 The t value is 2.046 which is significant at the 2% level using a one-sided t distribution.

B The difference between the top third and middle third coefficients in the HP1t regression has a t value of
1.816, which is significant at the 4% level with a one sided test.
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(Standard Errors)

Dependent Variable

Methodology

Yetle 7

Regression Resuits, Hedonic Equation
Combinad Sample®

Hedonio

Unpublished -.3709 -.3673 -.3673
Reserve (.0184) {.0194) (.0194)
All Minimum Price -.1864
(.0274)
Single Site (Minimum Price) 0188 0171
(.0448) (.0448)
Scattered Site
{Minimum Price) -.3074
(.0346)
Scattered Site
(Absolute) -.2071
{.0600)
Scattered Site
(Min. Price > 0) -.3573
(.0423)
Top 113
-,.2668
(.0247)
Middle 1/3
-.3288
(.0258)
Bottom 1/3
-.3484
(.0307)
N 149,803 149,903 149,903 149,203

Variable is in logs.

.9992

9992

regressions for the two groups with the restriction that the auction coefficients are equal.

1

9992 _JI

SF hcmes end condominiums have ssparate varigbles in the HPI equation. This is equivalent to stacking the



term interacting the auction dummy with various measures of market performance.
Unfortunately, none of these regressions are able to pick up significant evidence that auction
discounts changed over the period. The cosfficients are all the wrong sign and very close to

28ro.

The lack of svidence within Dallas may be a result of having most of the auctions in
the sampie in 1985-6 and 1990 periods when prices wera more stable. A simple test of
auctions before 1989 and after 1989 shows a marginally significant increase in the discount
before 1989 when prices were falling fasfer. That result, however, does not contro! for the
type of auction. Given the small number of auctions in the sample. it is difficuit t6 find any

trend within the Dallas market.

V.  Post Auction Resuits

In looking at the seller’s decision about whether or not to auction property, it is useful
to explore what happens to properties whose sales fall through or do not have a bid that
exceeds the seller’s reserve. A recent article by Ashenfelter and Genesove (1991) looks at &
condominium auction in New Jersey and finds that about a third of the units sell for almost
13% less than the auction bid price. Although the authors have found subsequant evidence
modifying that result, another auction that had resales slight! ‘bove the bid prices, this study
can provide further evidence on this question. If units truly sell for lower prices following an
auction, buyers should never bid at an auction, instead making offers afterward. A second

argument made by some critics is that auctions sell at a discount because they "taint" a
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Jable 8

Regressicn Resuits, Weighted Repeat Sale Equation
Combined Sampie*

(Standard Errors)

Dependent Variable
Mathodology Resale(W) Ressla('V) Resala(W) Resale(W)
Unpublished -.2348 -.2371 -.0708 -.2089
Reserve (.0312) (.0331) (.1682) (.0821)
Single Site (Minimum Price) -087¢8 -.0819 0818 -.0808
(.1130) (.0932) (.1781) (.09286)
Scattered Site
(Absolute) -.1438 -.1474 0337 -1221
{.1004} (.1002) (.2048) (.1061)
Scattered Site
(Min. Price > 0) -.2561 -.2548 -.0947 -.2166
{.06486) ,0848) (.1783) (.0290}
Change in Mkt.
Price, 1 QTR -.0171
(.4304)
Change in Mkt,
Price, 2 QTR -.0884 !
{.3967)
| Price Level, !
Lagged 1 QTR -.1090
(.1108)
Pred. Sales
Volume (*10%) -0110
(.0209)
N 28,154 28,154 28,154 28,154
R? 4421 4421 4421 4421

Difference of Log Prices.
¢ SF homes and condominiums have separate dummy varisbles and different estimated weights in the WRS equation.
This is equivalent to stacking the regressions for the two groups with the restriction that the auction coefficients are equal.
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property as undesirable.” Those who make this argument, including many real estate
brokers and developers, claim that auction properties will seli at a discount well into the future

because they are assumed to ba low quality.

Theory, however, predicts that subsequent resale prices should be higher than the
auction prices, particularly for units that are sold through negotiataed saiss well after the
auction. For the same reasons that auctions seil at a discount, subssquent negotiated sales
should get a premium. The subsequent resale premium should be particularly iargs given that

the seller presumably rejected bids in expactation of selling at a higher price.

Table 9 summarizes the outcome of all single family properties that were offared at
auctions in the sample. One striking figure is the “fali through" rate for minimum price
auctions. That rate \;vas driven by a single-site auction of 178 units, of which 85 failed to sell
at the posted minimum price. This auction shows what cen happan if an extremely large
number of propertias are auctioned, given a limited market. By late 1986, the condominium
market was in the middis of a huge decline. (See Figure 2 which graphs condominium price
indices.) The posted minimum prices protected the seller from low prices, but left a large
unsold inventory. At that point, given the possible lack of liquidity in the condeminium market,
the 6wnervchosa to rent the remainihg units. Excépt for that extracrdinary sale, which would
have had the same problemls no matte_f what_t\‘/pek of auction was chosen, minimum price
aucfibns} have veﬁ ldw "_fall thrdugh" rates. Oﬁe auctionesr who uses mostly minimum price
sales dia‘imed rates of séiiéral- pe_rcént, which is coﬁsistent with this data. Reserve auction

propértiés ‘fallvthrough more often, mostly bacausa‘auction bids are rejected by the ssller.

™ For example, see Ginsburg (1991).
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Table 9

Dats Summary, Combined Sample

ALL PROPERTIES

Total Properties Eeall Through
Reserve Auctions 418 87 (21%)
Minimum Price Auctions 244 88 (36%)
Total 860 . 176
PROPERTIES THAT FELL THROUGH
Minimym Price Auctions:

3 No subsequent resale information was availabia.

85 No bids exceeded the minimum price at the auction. These
properties ware part of a single site sale of 178 units. The
unsold properties were placed in the rental market after the
auction and there is no evidence of subsequent resales
through 1991.

Total 88
Reserve Auctions:

33 Have information on auction bid that fell through, as well as
the subsequent resale prics.

10 Have no iﬁfomaﬁon on the auction bid, but do know the
subsequent resale prics.

44 Have no information on the subsequent resale price.

Total ' 87
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Yable 10

Data Summaiy. Subsequent Ressles of Auction Properties

Total Number:
Average % Discount:

Total- Bid Amount:
Total- Final Sale Price*:
Average Discount:

Total Number:
Average % Discount:

Total- Bid Amount:
Total- Final Sale Price®:
Average Discount:

$957,900
$861,800
.6%

$1,250,750
$1,441,800
156.3%

Total Number: 14
Average % Discount: 98%
Total- Bid Amount: $1,397,350
Total- Final Ssle Price*: $1.530,420
Average Discount: 13.0%
K All final sales prices were discounted to the auction date using the WRS price index

calcutated in Section IV.

129



Data in Table 10 provide strong support for the above thaory. The first section shows
resales of properties by the' auction company, which collects 8 commission on salas that they
arrange within a month of the auction date. These are usually units that fall through due to
financing problems or confusion about the winning bid and are resold to losing bidders from
the auction. The average discount of less than 1 percent is almost exactly equal to the

discount found by one auction company that studied 2 years of its sales/resales.

Consistent with the search framework, negotiated sales well after the auction get a
premium of 13-15%, depending on the iength of time after the auction. These properties were
sold well after the auction by a firm other than the original auction company and were likely
purchased by buyers that did not attend the auction. Baefore concluding that these sales were
a success, however, remember that the seliers faced substantial holding costs of 1-2% per
month whiie waiting for 8 sale. It was these costs that causad the sellers to choose auctions
to sell their property in the first place. The estimated discount from the auction bid for these
sales was actually less than the 22% that would be pradicted using the earlier regressions.
This may provide evidence that the methodology used in this paper can overestimate the
auction discount for the types of sellers used in this study, such as the government and bank
sellers. Becausea thess owners face high hoiding costs, they are more likely to accept a lower
price, rather than hoiding out for more monay. Thus a comparison with a market of mostly
owner-occupants would overstate the discount for large institutions, although it would be

correct for the typical seller.

VI. Conclusion
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This paper verifies the basic conclusions of the Los Angeles study, including the fact
that hedonic models overstate auction discounts and can provide misleading conclusions
about the behavior of prices during an auction. Consistent with the theory, it finds evidencs
that scattered site auctions sell at a larger discount than the more homogenecus saies of
single site condominiums. The larger discount found for Dallas auctions as cppossd to Los
Angeles cales support the prediction that "down" markats are associated with iarger auction
discounts, aithough there was very little evidence of a movement in the discount within the

Dallag market as conditions changed.

Comparing various auction types, publishing a reserve price doss not effect estimated
auction prices, aithough there is some evidence that absolute auctions get slightly batter
prices than auctions with a positive reserve prica. That result, which differs from theory, may
be due to an endogenous number of bidders. in other words, an absolute auction signais a
firm commitment to sell, giving potential buyers an additional incentive to inspect auction
properties and attend .he auction. That may resuit in more bidders and higher prices, slthough
there is also an increased risk that the proparty wiil sell for a low price if few buyers turn out
at the auction. The lack of an effect of a published reserve price may bs because the reserve
price carrigs little new information. Buyers know that most institutions have no value for a
property other than-the opportunity cost of a future sale. In addition, the sellers may have
little private information about the auction property, given that most of the real estate comes

from bank portfolios of foreclosure property.

Future research can focus on several empiricai questions. From the perspective of a

large seller, what is the opportunity cost of selling at auction? Does such a seller normally sell
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at a discount to market? If so, how much? This paper provides a bassline that can bs used
to do simulations of the decision faced by & large owner of real estate. These results could
also be extended to cornmercial property, which provides the bulk of real estate in the
portfolios of most large institutions, a'though it might be difficult to establish a control using
a resale price index. Finally, the radicaily different movements of prices in the condominium
and single family home markets is suggsstive of some underlying problems in the way
condominiums are financed. Although those problems have little to do with auctions, they

seam to have very large effect on pricas within a given markst.
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