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Abstract

In search markets, greater spatial concentration of sellers increases price
competition. At the same time, though, a greater concentration of sellers can
create a shopping externality by attracting more buyers to the site. Using
housing sales data, we test for spatial competition and shopping externality
e¤ects on prices and marketing time. We …nd that they re‡ect both competitive
and shopping externality e¤ects from surrounding houses, although the relative
strength varies with how fresh the house is in the market, the freshness of
surrounding houses, and the phase of the market cycle. New listings have the
strongest shopping externality e¤ect on neighboring houses that have been on
the market for some time. Vacant houses have their strongest competition
e¤ects in the declining market and externality e¤ects in the rising market.
Fresh houses on the market reap little bene…t from shopping externalities in all
phases of the market cycle.
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1 Introduction

Increasing the number of sellers in a competitive market increases the competition

for buyers, thereby lowering selling prices. When sellers conduct their business from

particular locations, however, this result needs no longer hold. Because buyers search

a limited number of locations in spatial markets, increasing the mass of sellers at a

particular locale introduces greater price competition among them for the buyers who

will visit the locale during their search process. At the same time, though, the greater

concentration of sellers creates a shopping externality by attracting a greater number

of potential buyers than would otherwise visit the locale. Buyers are attracted to

such locations when proximity of large numbers of sellers reduces travel needed to

investigate a wider variety of sellers. Attracting a greater number and variety of

potential buyers to the locale increases the probability of a successful match between

a given seller and buyer; as a result, an individual seller may …nd himself able to sell

at a higher price than if he were isolated at an alternative location. The nature of

the good and the transactions technology determines the strength of this shopping

externality as an o¤set to the price competition e¤ect from nearby sellers. As a

consequence, the extent to which spatial concentration of sellers a¤ects prices is at

root an empirical question.

This paper examines how the surrounding spatial concentration of houses for sale

a¤ects the sales price and marketing time for owner occupied houses. It presents the

…rst empirical evidence of the spatial competition-shopping externality relationship

in markets involving search over both the good’s attributes and seller location.1 This

study o¤ers novel empirical evidence on the nature of markets for search goods in

general and housing markets in particular. As such, it adds to the empirical literature

studying behavior in search markets. The estimates reveal the presence of both spatial

competition and shopping externalities, the e¤ects of which systematically vary across

phases of the market cycle and across properties that are fresh or stale on the market.

The empirical issue resolves to a straightforward question: When comparing two

1Of course, in the case of housing, location itself is both the seller location and one of the
attributes of the property.
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otherwise identical neighborhoods, does a nearby concentration of houses listed for

sale matter? On the face of it, we would expect it to matter since a greater density

of listings increases price competition among sellers. At the same time, though, it is

possible that more buyers will be attracted to the neighborhood with more houses

for sale, possibly o¤setting the increase in price competition among sellers. Housing

markets therefore represent the type of situation that is conducive to shopping exter-

nalities. Given this observation, it is surprising that there are no rigorous empirical

studies focusing on these externalities in the extensive housing market literature.2

The housing market presents an opportunity for studying the e¤ects of spatial

competition and shopping externalities for several reasons. First, houses are not

homogeneous commodities. They are su¢ciently heterogeneous to require non-trivial

buyer search e¤ort. Di¤ering maintenance histories or remodeling patterns can make

houses with the same architectural features fundamentally di¤erent. As a result,

very few buyers are willing to purchase houses without a physical examination of the

property and neighborhood.3 Thus, active buyer search–which opens up the nexus

for shopping externalities–is an essential aspect of transactions in this market.

Second, an analysis of shopping externalities in retail settings must allow for

endogenous seller location. For example, a cluster of auto dealerships will attract

additional dealers up to the point where the advantage of the location from shopping

externalities is just o¤set by the disadvantage from greater spatial price competition.

The presence of a shopping externality in this case will not necessarily lead to an

observable price di¤erential for autos sold at this location versus those sold by isolated

dealers.4 This notion leads to the second reason for using housing markets in our study

of shopping externalities. While the empirical study of spatial competition-shopping

2The theoretical models of buyer or seller search in housing markets also neglect shopping exter-
nalities. See, for examples, Turnbull and Sirmans (1993), Wheaton (1991), Wu and Colwell (1986),
Yavas (1992), and Yinger (1981). On the other hand, spatial competition and shopping externali-
ties have been long recognized as the centrifugal and centripetal forces driving retail store location
decisions.

3Of course, intermediaries like inspectors can be used to reduce the number of visits a buyer
makes to a given property. Nonetheless, few buyers use such agents to sort through their preliminary
purchase options, even though buyers must sometimes travel great distances to examine houses when
moving to a di¤erent city. This characteristic helps explain why house shopping on the internet has
developed into an adjunct to rather than a replacement for physical visits by buyers.

4 It will, however, lead to spatial clustering of auto dealers.
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externalities among retail businesses must take into account the endogeneity of seller

location, our study of a housing market avoids this messy complication. Each family

can only sell the house it occupies, so that seller location is exogenous.

The discussion is organized as follows. Section 2 summarizes the countervailing

e¤ects of competition and shopping externalities on prices and time on the market

within the context of a simple search model. The empirical analysis is explained in

Sections 3 and 4. Section 5 presents the conclusion.

2 Competition, Shopping Externalities and Prices

This section presents a simple search model to illustrate the possibly countervailing

e¤ects of spatial competition and shopping externalities on seller behavior and the

resultant selling price. We assume that buyers use a search strategy over a range of

neighborhoods and houses within those neighborhoods. For example, each buyer …rst

decides which neighborhoods or locales within the broader urban area best suite her

work commuting pattern, shopping and recreation preferences, etc. She then selects

which neighborhoods to search based on the speci…c houses that attract her attention

within these neighborhoods. If there are shopping externalities, she includes visits to

other randomly selected houses that are listed for sale in the chosen neighborhoods.

Alternatively, the buyer may base her choice of neighborhood to visit on the number

of houses for sale, tending toward neighborhoods with more listings in order to visit

the greatest number of houses at lowest search cost.5

Consider a particular house that is listed for sale. The probability of a potential

buyer arriving to visit this house speci…cally is a: The potential shopping externality

is introduced through visits to this house by buyers that have been either attracted to

visit this neighborhood in general or some other speci…c house in the neighborhood.

The probability of a potential buyer arriving to search the surrounding neighborhood

is s: The probability that such a buyer includes this house in her search within this

neighborhood is simply the arrival probability s divided by the number of houses for

5Similarly, the agent will also have an incentive to prefer neighborhoods with more listings in as
much as search costs from his perspective will also be minimized.
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sale in this location, n. The probability of a visit by a potential buyer to a given

house in the neighborhood is therefore

v = a+
s

n

In general, s will be a function of the number of houses for sale in the neighborhood.

If the number of buyers attracted to the neighborhood is una¤ected by the number of

houses for sale, then s0 = 0: In this case, an increase in the number of houses for sale

simply dilutes the number of potential buyers visiting each individual house in the

neighborhood; this is the pure spatial competition e¤ect of competing houses in the

area in which case v0 < 0. On the other hand, the arrival rate to the neighborhood

might depend upon the number of houses for sale in the area. In this case we expect

that each additional house for sale attracts additional potential buyers to the locale

(s0 > 0). But the critical question is how this a¤ects the total number of buyers

visiting other houses in the locale. If v0 = 0 then an additional house for sale draws

only enough additional potential buyers to the location to just o¤set the spatial

competition e¤ect; a neighborhood with twice as many houses for sale will have twice

as many visits by potential buyers, leaving the number of potential buyers for each

house una¤ected. On the other hand, when an additional house for sale in the locale

attracts enough additional potential buyers to also increase the number of visits to the

surrounding houses that are also for sale, the existence of this shopping externality

implies v0 > 0: The sign of the derivative of the buyer arrival rate for a given house

re‡ects the absence or presence of shopping externalities.

We cannot tell a priori which will be the case, v0 ? 0; nor can we observe the

arrival rate directly. Therefore, we must infer the presence of shopping externalities

from observed relationships between listing density and selling prices and time on

the market for houses in di¤erent neighborhoods. To do so, it is useful to cast the

competitive pricing and shopping externality e¤ects within the context of a standard

search framework for house sellers.

In this model buyers are ranked by their willingness-to-pay summarized in the

distribution of bid prices F (p) with density f (p): Given the probability of a buyer

visit v at a given time, the probability of a sale in any given period is v times the
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probability that an arriving buyer is of the type whose bid p exceeds the seller’s

reservation price r :

Pr(sale) = v(1¡ F (r)) = v
Z

p¸r
f (p)dp (1)

Our point is most easily seen for the simplest search model with no time discounting

and a stationary distribution of buyer types. The reservation price of a seller is

implicitly de…ned by the equilibrium condition (Lippman and McCall, 1978)

v

Z

p¸r
(p¡ r)f (p)dp = c

where c is the search or waiting cost for the seller. This is the familiar condition that

the optimal reservation price equates the marginal cost of turning down a lower o¤er,

the waiting or search cost, with the marginal bene…t, the expected gain from an o¤er

forthcoming in the next period.

Now consider the buyers’ behavior summarized in the arrival rate and bid distri-

bution functions. As explained above, the e¤ect of n on v re‡ects the presence or

absence of shopping externality e¤ects. The e¤ect of the number of houses for sale in

the area on the o¤er distribution function describing buyers’ behavior, however, needs

more consideration. We assume that buyers’ willingness-to-pay for a particular house

in the neighborhood re‡ects only local competition e¤ects. That is, each individual

buyer is willing to o¤er a lower price for a given house as the number of competing

listings in the immediate area rises. This is re‡ected in a leftward shift or translation

in the o¤er distribution function. This leftward shift lowers the probability of selling

the house to a given pool of searching buyers and lowers the expected sales price for

a given reservation price: Fn > 0 and
R
p¸r pfn(p)dp < 0; respectively.

The net e¤ect on the seller’s reservation price depends upon the strength of this

price competition e¤ect and the possibly o¤setting shopping externality e¤ect; di¤er-

entiating the equilibrium condition and simplifying yields

dr

dn
=

³
cv0=v + v

R
p¸r(p¡ r)fn(p)dp

´

v[1 ¡ F (r)] (2)

As one would expect, by itself competition reduces a seller’s reservation price; v0 � 0

and the negative second term in the numerator together ensure dr=dn < 0 : greater
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listing density reduces sellers’ reservation prices. On the other hand, a shopping ex-

ternality from additional houses for sale in the neighborhood is re‡ected in a greater

number of potential buyers for each house in the neighborhood. In this case v0 > 0

so that the …rst term in the numerator is positive and the net e¤ect of additional

neighborhood listings is ambiguous a priori, depending upon the relative strengths

of competition and shopping externality. Additional listings can lead to higher seller

reservation prices when the shopping externality is su¢ciently strong. It is nonethe-

less possible that a greater listing density in the locale leads to lower reservation

prices for sellers even when a shopping externality exists, provided the externality is

su¢ciently weak.

Nonetheless, we cannot directly observe the reservation prices of sellers. In our

empirical model, though, we do observe the e¤ect additional listings have on the

expected sales price for a given time on the market. It is easier to examine the e¤ects

of listing concentrations on the expected sales price for a single period; since the

reservation price is invariant across time in this model, the results generalize to any

marketing period. The expected price for a house that sells is

E[p] =
v

R
p¸r pf (p)dp

v[1¡ F (r)]
so that

dE[p]

dn
=

µZ

p¸r
pfn(p)dp

Z

p¸r
f (p)dp+ f (r)

Z

p¸r
(p¡ r)f (p)dp

µ
dr

dn

¶¶
[1¡ F (r)]¡2

(3)

The …rst right hand side term is negative; the greater the number of listings, the lower

the willingness-to-pay of potential buyers, which translates into a lower expected sales

price for a given reservation price. The second right hand side term picks up the e¤ect

of changes in the reservation prices of sellers. From (2) the sign of dr=dn re‡ects the

presence of a net shopping externality e¤ect on reservation price. Therefore, the e¤ect

of neighboring listings on expected selling price reveals information about the role of

shopping externalities and spatial competition. A nonnegative e¤ect of listing density

on selling prices requires that dr=dn > 0 and therefore is evidence of net shopping

externalities at work.6

6This conclusion holds under the hypothesis that spatial competition e¤ects are present. If we
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There are two observable dimensions in our house sales data, sales price and time

on the market, and their connection is straightforward in this simple model. Since

the regression model depicts expected marketing time for a given selling price, the

e¤ect of neighboring listings on sales time is most easily inferred from the e¤ect on

the probability of selling the house within a given period for a given expected price:

dPrfsaleg=dn subject to the constraint dE[p]=dn = 0: Di¤erentiating (1) using (3)

in the constraint yields after rearrangement

sgn
dPrfsaleg

dn
= sgn

�
v0

Z

p¸r
f (p)dp+ v

Z

p¸r
fn(p)dp ¡ f (r)

µ
dr

dn

¶¸

= sgn

�Z

p¸r
pfn(p)dp

Z

p¸r
f (p)dp+ c

µ
v0

v

Z

p¸r
f (p)dp+

Z

p¸r
fn(p)dp

¶¸

In the absence of a shopping externality, v0 � 0 so that dPrfsaleg=dn < 0 and it

takes longer on average to sell the house at the given expected price. In order for

dPrfsaleg=dn > 0, that is, for the expected days on market to decrease with greater

listing density, v0 > 0 must hold and the shorter expected marketing time is su¢cient

to conclude the presence of a shopping externality.

Given our application to owner-occupied housing, we must recognize a complica-

tion that is not present for retail activity in general: equity constrained sellers. Some

sellers may be constrained to sell only at or above a price that will allow them to sat-

isfy their outstanding mortgages, equity loans, or other debt attached to the property

(Case and Shiller, 1988; Genesove and Meyer, 1997; 1999; Meese and Wallace, 1993;

Stein, 1995). Meyer and Genesove (1997) …nd evidence of equity constrained sellers

for their sample of condominium sales in Boston. In our application, equity con-

strained sellers or sellers who are otherwise following a target equity strategy cannot

or will not vary their reservation prices in the face of increased competition from ad-

ditional local listings. In the context of our model, the equity constraint is expressed

as dr=dn = 0: Using (3), the expected sales price will still decrease in the face of the

competitive e¤ects of greater local listing density on buyer willingness-to-pay. The

do not maintain this hypothesis, then dE[p]=dn = 0 is also consistent with zero competitive and
externality e¤ects. In this case dE[p]=dn > 0 is required to conclude the presence of shopping
externalities. It turns out that marketing time e¤ects can be used to ascertain the presence of
competition e¤ects when dE[p]=dn = 0; as explained below.
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expected price declines because of the declining probability of selling for the higher

prices. In any event, the presence of the shopping externality can still be inferred

from the observed gross e¤ect of listing density on sales time. Further, if equity con-

straints exist, they are more likely to be binding in declining or stagnant markets

than in a rising market. It is possible that equity constraints may also be binding

in the initial phase of a rising market for those sellers who bought (and …nanced)

their houses at higher prices during a previous upturn or have recently eliminated

their equity by re…nancing for repairs, remodeling, or other consumer spending. Our

empirical approach allows for these various possibilities.

There is another complication to consider before moving on to the empirical evi-

dence. It is widely believed in the real estate brokerage profession that newly listed

or “fresh” houses generate more buyer tra¢c than do “stale” houses that have been

on the market a while. If this is true then fresh listings generate stronger shopping

externalities for other houses than do stale listings. In addition, the competition or

externality e¤ects of surrounding houses should have di¤erent impacts on fresh and

stale houses. In particular, relatively fresh houses may not enjoy as much of the

externality brought to the neighborhood by a newly listed house that stale houses

enjoy. These possible asymmetric relationships also are addressed in the empirical

analysis that follows.

3 The Data

We use a sample of single-family, owner occupied, broker-assisted housing transactions

to examine the e¤ects of competition and simultaneously test for the presence of

shopping externalities. The data under investigation is drawn from the Multiple

Listing Service (MLS) sales reports for Baton Rouge, Louisiana and covers 4922

housing sales during the period beginning July 1985 through June 1997.

In order to enhance the comparability and homogeneity of the houses, we re-

stricted our attention to a contiguous region within the urban area which accounts

for roughly …fty percent of the broker-assisted single family house sales during the

sample period. We required that the property must have been purchased for cash
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or …nanced with a conventional mortgage, thereby avoiding introducing bias from

below market …nancing arrangements.7 In addition, there is evidence that the prices

of houses in new subdivisions diverge signi…cantly from the broader market until the

new development reaches a critical mass (Sirmans, Turnbull, and Dombrow, 1997).

Our sample avoids this pricing bias associated with new development by including

only those houses that are at least two years old. Finally, in order to avoid out-

lier in‡uence on selling time estimates, we exclude from the sample houses that take

more than nine months to sell (which excludes approximately …ve percent of the total

number of houses sold during the sample period).

Table 1 summarizes the means and standard deviations of the variables included

in the data set. Information on the sales price (Price), number of days on the market

prior to sale (DOM ),8 and square footage of living area (Living Area) are drawn

directly from the MLS report for each sale. We transformed the transaction date

into a continuous monthly series (Month) and calculated the Age of the dwelling at

the date of sale from information regarding the year built. The Net Area variable

is calculated as the di¤erence between the total square footage under roof less the

square footage of living area, and captures the size of utility rooms, garages, covered

porches, carports, etc. The binary Location variables indicate MLS area in which the

house is situated. The Discount variable is calculated as one minus the ratio of the

selling price divided by the initial listing price.

The variables of central interest to this study are those measuring the concen-

tration in neighboring listings. These variables are constructed to take into account

both the number of days houses’ marketing periods overlap as well as the distance

between them. For example, let L(i) and S(i) be the listing date and sales date for

house i, respectively. Thus, the days on the market for house i is, S(i) ¡ L(i) + 1,

and the overlapping days on the market for contemporaneously listed houses j and i

7As a practical matter, our data source does not reveal the speci…c terms of alternative …nancing
methods (other than their presence), so we cannot adequately measure their in‡uence on prices in
any event.

8The point of sale is measured by the date of an accepted sales contract. Recalling that our data
pertains only to those house sales that successfully close, the date of contract is the time at which
the (eventually closed) house is e¤ectively removed from market exposure.
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is de…ned as

O (i; j) = min[S(i); S(j)]¡max[L(i); L(j)] + 1

After mapping all of the houses in the sample into geographic coordinates, let D(i,j)

denote the distance in miles between houses i and j. The index set for listed houses

within one mile of house i is I ´ fjjD(i; j) � 1g. The variables measuring competing

listings for house i are de…ned as

Competitioni =
X

j2I
(1¡D(i; j))2O(i; j)

Listing Densityi =
X

j2I

(1¡D(i; j))2O(i; j)
S(i)¡ L(i) + 1

These variables control for the window of opportunity open to buyers potentially

interested in the competing houses and avoids counting other houses that sell early in

the marketing period of this house as competing listings throughout the entire DOM.

Further, the distance weighting reduces the strength of the competitive or shopping

externality e¤ect on house i, with the marginal e¤ect decreasing at an increasing rate.

The New Competition variable is de…ned the same as Competition, except that

only newly listed houses are included in the set I, where “newly listed” is de…ned as

any house that has been listed for 14 days or less.9 New Density is de…ned following

Listing Density, but only including newly listed houses in I. Similarly, competing

vacant houses are measured by the variables Vacant Competition and Vacant Density.

The construction of these variables follows that for Competition and Listing Density,

respectively, but only includes the exposure to competing vacant houses in I.10

4 Empirical Results

We estimate the e¤ects of competing neighborhood listings on prices and marketing

time using a simultaneous system of an hedonic price model and a days-on-market
9The 14 day window de…nition for a new listing corresponds with the time frame used for the

separate new listings section of the bi-monthly MLS books that are used by the local Realtors.
Similar results were also obtained from both modestly shorter and longer time frames.

10The calculations for all of the density and competition variables include all sales for the entire
metropolitan area over the period October 1984 through March 1998. Therefore, these variables
include all relevant out-of-sample sales, that is, houses in areas bordering on our sample geographic
areas and houses listed before the sample time period that overlap with our sample period.
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equation, the speci…cations of which are reported in Table 2. In all models, the

log of sales price is explained by the marketing time (DOM), house characteristics

(Living Area, Net Area, Age), location, housing market condition (Month), season

(Summer, Fall, Winter), and the concentration of competing listings in the neigh-

borhood (Listing Density, New Density, Vacant Density). The days on the market

(DOM ) is a function of the sales price (lnPrice), location, variables re‡ecting housing

market condition (Month ; Discount ), season (Summer, Fall, Winter), and the compe-

tition of other listings in the neighborhood (Competition, New Competition, Vacant

Competition). The 3SLS estimates reported in Tables 2-4 take into account antici-

pated cross-equation correlations. Table 2 reports the complete model estimates for

the pooled sample (1985-1997). Table 3 reports the estimates of key parameters for

each phase of the market cycle covered by our sample (declining market, 1985-1987;

trough, 1988-1991; rising market, 1992-1997). Table 4 reports the estimates of key

parameters further broken down for di¤erent types of houses in the various market

phases.

4.1 Pooled Sample Estimates

Looking …rst at the results in Table 2, none of the house attributes or location variable

coe¢cients are surprising. The price equation estimates reveal that the market values

Living Area more highly than Net Area and Age reduces house value. The coe¢cients

on the Area dummy variables show the relative accessibility of each of the contiguous

MLS areas to the major employment and shopping centers in the metropolitan area.

The e¤ect of surrounding houses for sale is revealed by the Listing Density vari-

able.11 Competition by itself puts downward pressure on selling price while a shop-

ping externality puts upward pressure on selling price. A negative coe¢cient indicates

dominant competitive pricing e¤ects from surrounding listings. A coe¢cient of zero

indicates either the complete absence of both competitive pricing and shopping exter-
11 In general, it is possible that a relatively greater density of listings may indicate an emerging

negative neighborhood e¤ect or tipping socio-economic composition. Interviews with local profes-
sionals and 1990 and 2000 census data both indicate that this is not the case for our sample, however.
The neighborhoods in our sample have exhibited continuing racial composition stability over time.
Home ownership rates and household incomes have both remained relatively high relative to the rest
of the Baton Rouge metropolitan area.
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nality or mutually o¤setting e¤ects. A positive coe¢cient on Listing Density implies

a net shopping externality regardless of whether or not competitive pricing e¤ects are

present.

Earlier we pointed out the widely-held belief of real estate brokers that fresh

houses on the market attract more visits than do their stale counterparts. We argued

that this could lead to stronger shopping externality e¤ects for competing new listings

than for stale listings. The price equation includes the New Density variable to pick

up any di¤erential price e¤ect of newly listed versus stale competing listings. A

positive coe¢cient on this variable captures the e¤ect of any additional shopping

externality associated with a new listing over and above that of a stale competing

listing. An insigni…cant coe¢cient indicates that the competitive-externality e¤ects

of fresh and stale listings are indistinguishable while a negative coe¢cient indicates

that new listings have stronger competitive pricing e¤ects than do stale listings. Our

expectation is that surrounding new listings will yield a stronger shopping externality

than stale listings do.

Similarly, we allow for a di¤erential pricing e¤ect from competing vacant houses in

the neighborhood by including the variable Vacant Density. We expect that owners of

vacant houses in this sample are highly motivated to sell their property and therefore

anticipate a negative coe¢cient on this variable in the price equation consistent with

stronger competitive e¤ects relative to occupied houses.

According to Table 2, only the Vacant Density variable has a signi…cant e¤ect on

sales price, and that e¤ect is negative. This is consistent with our intuition; vacant

houses have a strong competitive price e¤ect on neighboring houses. Interestingly,

the coe¢cients on the Listing Density and New Density are not signi…cantly di¤erent

from zero for the pooled sample. Whether this means that there are no pervasive

competitive price and shopping externality e¤ects or that these e¤ects are mutually

o¤setting on sales price depends upon the evidence revealed by the marketing time

equation estimates.

Now look at the DOM equation estimates for the pooled sample in Table 2. The

selling price is insigni…cant and the location dummy variable coe¢cients exhibit pat-

terns consistent with the price equation estimates. The time trend variables, however,
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show a surprising trend decline in marketing time in the early years of the sample

during the declining market cycle. Given the nature of our sample, we expected to

…nd a counter-cyclical relationship between DOM and the market phase, with in-

creasing DOM during the declining market and decreasing DOM during the rising

market. The strong positive relationship between selling price discount and days on

market is consistent with marketing time estimates of others (Belkin, Hempel, and

McLeavy, 1976) and suggests that sellers follow a strategy of decreasing reservation

price over time.

The variables of central interest in the DOM equation are Competition, New

Competition, and Vacant Competition. These variables are constructed like their

counterparts in the price equation, except that they are not de‡ated by the num-

ber of days on the market. So, for example, Competition measures the number of

surrounding house-days of listed properties overlapping with the sample transaction.

New Competition and Vacant Competition are similarly constructed for new listings

and vacant houses.

The signi…cant positive coe¢cient on the Competition variable is consistent with

strong competitive e¤ects; the greater the number of surrounding listings, the longer

it takes to sell a given house on average. The New Competition coe¢cient is also posi-

tive, revealing that new listings have stronger competition e¤ects than do surrounding

stale properties. The signi…cant negative coe¢cient on Vacant Competition, however,

is surprising, since it suggests that surrounding vacant houses have a stronger exter-

nality e¤ect than do stale occupied listings. This is not what we expect to …nd and

seems at odds with the vacant listings e¤ect in the price equation. Still, note that

the net e¤ect an additional vacant listing, measured by the sum of the Competition

and Vacant Competition coe¢cients, is signi…cantly positive.

Taken together, the price and marketing time equation estimates for surrounding

listings and new listings indicate the presence of the both competition and shopping

externalities in this market. The evidence for competitive e¤ects is revealed through

the DOM equation, in which case the insigni…cant coe¢cients on these variables in

the price equation implies a shopping externality.
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4.2 Market Cycles and House Freshness

One of the advantages of this particular sample is that data is available through all

phases of a housing market cycle. The local energy-based economy was driven into

recession with the oil market collapse of 1983. House prices fell 9.2 percent in the last

two years of the declining phase of the market, 1986-1987.12 The precipitous decline

ended in 1987, after which the housing market remained fairly stable through 1991

(with price changes of less than two percent per year and the level in 1991 roughly the

same as it was in 1987). The recovery, as evidenced by increasing housing prices, has

been steady from 1992 on, with prices increasing an average of 6.3 percent each year.

In terms of our sample, 1985-1987 represents a declining market, 1988-1991 represents

the trough, and 1992-1997 represents a rising market. These three subsamples allow

us to examine potential variations in the e¤ects of competition and externalities over

the di¤erent market phases.

It is reasonable to expect that the competitive price e¤ects and shopping external-

ities from surrounding houses will di¤er across the phases of the market cycle. Table

3 reports the 3SLS estimates for the main parameters of interest, disaggregated by

phase of the market cycle.13 The pooled sample estimates are included in the table

to make comparisons easier.

The …rst thing that becomes clear from Table 3 is that, as expected, the competi-

tion and externality e¤ects vary across the di¤erent phases of the market cycle. The

DOM equation coe¢cients for Competition shows competitive e¤ects in all phases of

the market cycle. The price equation Listing Density coe¢cients for the declining and

trough phases yield little evidence for shopping externalities. The signi…cantly pos-

itive coe¢cient in the rising market indicates a stronger externality e¤ect on price.

The di¤erential e¤ects of surrounding new listings, however, show more variation

across the market cycle. Based on the DOM equation, newly listed houses exhibit

a strong externality e¤ect on marketing time in the falling market and an opposite

signi…cant competition e¤ect lengthening marketing time in the trough and rising

12This market summary is based on a constant quality housing price index supplied by the LSU
Real Estate Research Institute.

13Complete model estimates are reported in an appendix that is available upon request.
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market. Vacant houses in the neighborhood also have highly variable e¤ects across

the market cycle: competitive price e¤ects in the trough and rising market, reinforced

by competitive e¤ects on marketing time in the rising market; signi…cant shopping

externality e¤ects are evident in the falling market and in the trough.

Table 4 further disaggregates the samples for each phase of the market into houses

that sold while fresh, houses that sold while “average” stale, and those that sold while

very stale. These marketing time criteria, of course, vary by market phase. In all

cases, we de…ne as “fresh” houses that sold within the lowest one third of DOM for

the relevant market cycle subsample. “Average” houses are those that sold during the

middle third of DOM for the relevant subsample and “stale” houses are de…ned as

those whose marketing time fell within the highest one third of DOM. In the declining

market, the average DOM for houses in these four MLS areas is 90 days and the break

points for staleness are 45 and 113 days. During the trough period the average DOM

is 74 days and the break points for the degree of staleness occur at 32 and 86 days.

The average DOM is only 48 days in the rising market and the break points for the

staleness categories are 18 and 53 days.

Looking …rst at the sales price equation, the coe¢cient estimates for the Listings

Density variable are never signi…cantly negative, regardless of how fresh or stale

the house is and regardless of the phase of the market cycle being examined. The

presence of surrounding competing houses does not put downward pressure on sales

prices. In fact, for average houses in the market trough and fresh houses in the

increasing market, the signi…cantly positive coe¢cient on this variable is consistent

with shopping externalities: the greater the density of competing houses listed in the

neighborhood, the higher the sales price.

The Competition variable in the DOM equation tells more of the story. The

coe¢cient estimate is signi…cantly positive at the ten percent level for all types of

houses and all market phases in Table 4–evidence of a stronger competition than

shopping externality e¤ect. For all three measures of staleness, the e¤ect of competing

surrounding houses on marketing time tends to strengthen as the market progresses

from its declining phase through its rising phase. This indicates that the competition

e¤ect is stronger (or shopping externality e¤ect weaker) in the rising market than in
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the declining market. Further, within each phase of the market cycle, the competition

e¤ect of surrounding listings is stronger for stale houses than for fresh houses. The

pattern of coe¢cients is consistent with the notion that stale houses are penalized

relatively more from neighboring competition than are fresh houses. This is intuitively

appealing in that the fresh house itself is at its peak period of drawing potential

buyers.

Before examining the di¤erential e¤ects of new listings and vacant houses, it

is important to note the clear implication of the DOM equation estimates for the

results thus far: there is evidence of competitive pricing e¤ect for all types of houses

in all market phases. Thus, the insigni…cant Listing Density coe¢cient in the price

equation reveals the presence of shopping externalities as well–shopping externalities

that are just strong enough to o¤set the pricing e¤ects of competition.

The pooled sample revealed that new listings have a greater shopping externality

e¤ect than stale listings. Looking at the New Density coe¢cient estimates in Table 4,

several interesting patterns emerge. New listings have no net e¤ect on the sales prices

of fresh houses in all of the market phases. Nor do new listings have a signi…cant

di¤erential e¤ect on the marketing time for fresh houses in the falling market. The

picture for the market trough and the rising market is di¤erent, though. In both of

these market situations, surrounding new listings signi…cantly increase the time on

the market for a fresh house to sell at a given price. Coupled with the insigni…cant

price e¤ect, this indicates that new listings are relatively stronger substitutes for

fresh houses than they are generators of additional buyer tra¢c. A fresh house in

a neighborhood (a newer listing itself) has already increased buyer tra¢c as much

as will occur. Because part of the greater tra¢c to a new listing is drawn from the

same pool as the fresh house tra¢c ‡ow, additional new listings will simply prompt

buyers to also visit those properties as well as the fresh house, and the alternative

new listings draw o¤ enough tra¢c from the fresh house to reduce the likelihood of it

selling at a given price while still fresh. Put somewhat di¤erently, new listings in the

neighborhood are close substitutes for fresh houses, an intuitively appealing result.

Stale houses, in contrast, reveal evidence of strong shopping externalities from

having more new listings in the neighborhood; it is important to remember that a
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greater New Density value does not indicate more new listings in total, but rather that

new listings represent a greater percentage of the surrounding listings. The coe¢cients

in the price equations are either insigni…cant (e.g., declining market) or signi…cantly

positive (e.g., market trough and rising market). The pattern across fresh and stale

houses shows that the additional buyer tra¢c from a new listing in a neighborhood

is fully o¤set by the additional competition facing a fresh house during its most

attractive marketing period, while stale houses that are past their most attractive

marketing periods generally bene…t from the tra¢c generated by new listings in the

area. The DOM equation estimates reinforce these conclusions. Competition from

new listings reduces the time on the market for houses in the average and stale

categories in each market phase, with the strongest shopping externality e¤ects being

observed for the most stale houses. Fresh houses in the trough and rising market

phases experience signi…cant competition from newly listed houses.

Recall that the coe¢cients on the Vacant Density and Vacant Competition vari-

ables show the di¤erential price and selling time e¤ects of surrounding vacant houses

over and above those of occupied listings. The pattern of coe¢cient estimates are

harder to sort out. At the …ve percent level of signi…cance or less, surrounding va-

cant houses for sale have no di¤erential e¤ects on prices or market time on fresh or

average stale houses in declining or trough markets. In the rising market, though,

surrounding vacant houses tend to both decrease selling price and increase time on

the market for fresh and average stale houses. This pattern leads us to conclude

that the competition e¤ect of surrounding vacant houses on fresh and average houses

arises only in the rising market phase.

For stale houses, none of the vacant house coe¢cients is signi…cant in the declining

market. And the negative coe¢cient in the price equation for the rising market

subsample indicates a stronger spatial competition e¤ect for vacant houses than for

occupied houses. This much is consistent with fresh and average houses. However, the

negative coe¢cient in the DOM equation for the market trough indicates a stronger

shopping externality from surrounding vacant houses than from occupied houses.

This last result is puzzling. We expected to …nd competition e¤ects for stale houses

that are at least as strong as for fresh or average houses, yet we do not see this pattern
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for the market trough subsample.

5 Conclusion

This paper studied the relationship between spatial concentrations in houses for sale,

selling prices and marketing times. We found that surrounding listings consistently

exhibit competitive e¤ects on sellers. As expected, though, neighboring new listings

also create additional buyer tra¢c, the source of shopping externalities for neighboring

average and very stale houses. Not surprisingly, the strength of the competition and

externality e¤ects on seller behavior varies over phases of the housing market cycle.

There is one potentially important di¤erence between housing and other search

goods that may be subject to shopping externalities. Unlike automobiles or other

consumer goods requiring some degree of buyer search, agents play a key role in

the sales process for real estate. There is, however, little consensus on how the real

estate brokerage industry a¤ects the housing market (Benjamin, Jud, and Sirmans,

2000). For example, empirical studies by Turnbull, Sirmans, and Benjamin (1990)

and Turnbull and Sirmans (1993) show that brokerage and …nancing institutions in

the housing market help to diminish systematic price di¤erentials that would other-

wise arise from asymmetric information or bargaining abilities across types of buyers

or sellers. Simply put, their rationale is: If a certain type of seller normally sells

at a discount, then brokers will steer potential buyers to them, thereby increasing

demand and diminishing the discount. At the same time, the role of …nancing insti-

tutions in the transactions process introduces monitoring in the form of third party

appraisals, which provides brokers with the motivation to keep buyers from mistak-

enly overpaying relative to the market. Thus, it is argued, these institutions tend to

eliminate systematic underpricing by uninformed sellers or overpricing by uninformed

buyers. On the other hand, Harding, Rosenthal, and Sirmans (2002) recently …nd

persistent price di¤erentials across types of buyers and attributes them to di¤erences

in bargaining power or skills for di¤erent buyers and sellers.

Like Harding, Rosenthal, and Sirmans, we …nd systematic price and selling time

di¤erentials, although ours are consistent with what we expect to see from shopping
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externalities. Still, our results are relevant to the debate over the role of brokers or

agents in search markets. While earlier studies argue that real estate agents drive the

process that eliminates systematic price di¤erentials in the market, we argue that the

real estate brokerage industry itself plays a role that reinforces shopping externalities

and the ensuing e¤ects on price. The story is simple: Competition from neighboring

houses tends to lower the selling price of a house. Knowing this, agents who are

eager to match their potential buyers with sellers …nd it pro…table to steer buyers to

locations with larger concentrations of houses listed for sale in order to increase the

probability of a successful sale to “their” buyer.14 This extra buyer search tra¢c,

of course, is a shopping externality generated by the concentration of listings in the

area. More importantly, the extra buyer tra¢c puts upward pressure on the prices of

houses in the neighborhood, thereby o¤setting the price e¤ect of seller competition.

Therefore, in our view, whatever the role of real estate agents in the housing market,

their presence does not vitiate shopping externality e¤ects, but instead reinforces

them.

In a di¤erent vein, while Case and Shiller (1988), Genesove and Mayer (1997;

1999), and Meese and Wallace (1993) suggest that many house sellers use rules of

thumb like equity targets in their pricing decisions, this view need not push spa-

tial competition or shopping externalities out of the picture. There are, after all,

two margins on which sellers operate: price and marketing time. As our study and

Genesove and Mayer (1997) show, time on the market is always an important dimen-

sion when sorting out the market forces at work. For example, we …nd that while

a greater density of surrounding stale house listings does not a¤ect selling price, it

does increase marketing time. Thus, even sellers who insist on immutable target

prices without taking surrounding market conditions into account are balancing the

bene…ts of holding the line on price against the greater opportunity cost of waiting to

sell when the competition for buyers increases. For these sellers the e¤ects of spatial

competition and shopping externalities are revealed in the marketing time for their

properties.

14Assume, as is the case for our study, that spatial concentrations in houses for sale is not a signal
of imminent neighborhood decline.
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