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ABSTRACT

This paper analyses how the properties of locational equilibrium models can be used to
evaluate approaches for constructing price indexes for heterogeneous houses. Housing markets play
a key role in locational equilibrium models. Prices for houses determine that implicit costs that
households bear when locating in a given community. We evaluate a variety of price indexes all
relying on hedonic models for predicting interjurisdictional housing prices. The application uses
a unique panel data set of housing transactions in Southern California. The rank predictions of
different models are robust with respect to the hedonic model and the composite commodity
definition used in aggregation. They do not depend significantly on the spatial or temporal
definitions used to define the choice set of local housing markets. Finally, housing price estimates

are strongly correlated with education and environmental amenities.
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1 Introduction

The main purpose of this paper is to explore different approaches of estimating interjuris-
dictional price indexes and to analyze the properties of these estimates. In particular,
we investigate whether the estimated interjurisdictional price indexes have properties pre-
dicted by a large class of general equilibrium models which are increasingly used in urban

I These locational equilibrium models provide condi-

economics and local public finance.
tions for a sorting of heterogeneous households among a finite set of communities. Invoking
plausible single-crossing assumptions on the underlying preferences of households, an equi-
librium in these types of models will satisfy stratification and ascending bundles properties.
Stratification implies that households with similar demands for local public goods will tend
to live together. Ascending bundles implies that higher amenity communities will have
higher housing prices in equilibrium. These models give, therefore, rise to a strict hierar-

chy of communities in equilibrium, similar to vertical product differentiation models in the

industrial organization literature.

Housing prices not only determine the rank of a community within the hierarchical sys-
tem, but also the implicit price that households pay for locating in a particular community
within the metropolitan area. One of the main challenges encountered in using these mod-
els in an empirical analysis is to estimate interjurisdictional housing prices since housing
prices per unit of housing services are not directly observed by researchers. In this paper we
explore different regression techniques for predicting interjurisdictional housing prices using
a unique panel data set of housing transactions in Southern California. We also investigate
whether housing price indexes provide robust rank predictions since ranking communities

is an important part of matching the theoretical models into the data.

Hierarchical equilibrium models in local public finance are built around the assumption

!Tiebout (1956) inspired research on inter-jurisdictional mobility which gave rise to a number of theoreti-
cal models including Ellickson (1971), Westhoff (1977), Epple, Filimon, and Romer (1984, 1993), Goodspeed
(1989), Epple and Romer (1991), Fernandez and Rogerson (1996) Nechyba (1997a, 1997b) and Epple and
Platt (1998). Epple and Sieg (1999) and Epple, Romer, and Sieg (1999) provide a structural empirical
analysis of location equilibrium models.



that households are mobile and make locational choices based on the mix of site specific
public goods and the housing market conditions in a finite set of communities. These
models replace a continuum of choices of tax and expenditure packages with a discrete
set and hence differ significantly from earlier work on hedonic equilibrium (Rosen, 1974).
The community choice set parallels the horizontal extent of the market in the industrial
organization literature on differentiated products. It defines the extent of substitution in
these models.? From an empirical perspective, researchers have some freedom of defining
the relevant choice set. This raises the question how sensitive our price indexes and their
rank predictions are to temporal and the spatial aggregation technique used to construct
the community choice set. We therefore need to investigate the relationship between the

community choice set and the housing price indexes.

Once we have established the rank properties of the different housing price estimates,
we analyze whether housing price estimates satisfy the ascending bundles property. An
empirical analysis of the ascending bundles property is complicated by the fact that the
public good provision is multi-dimension, i.e. local public good provision is not determined
by a single factor like school quality, but also depends on a multitude of other factors like
protection from crime and environmental quality. It may also depend on factors which are
either unobserved by the researcher or measured imprecisely. We would therefore expect
that housing prices are not perfectly correlated with each amenity. Nevertheless high cor-
relations between housing prices and amenities or the ranks can be interpreted as evidence

in support of the predictions of hierarchical Tiebout models.

The rest of the paper is organized as follows: Section 2 presents an extended discussion
of our data set. Section 3 discusses how to construct interjurisdictional price indexes based
on our data. Section 4 reports the price index estimates and discusses their properties with

special reference to locational equilibrium models. Section 5 concludes the analysis.

>The analogy between the set of differentiated products in a standard I0 model and the community
choice sets is only partial, since at least some characteristics of communities (like expenditures and tax
rates) are endogenous and depend on the composition of the population within each community which are
jointly determined in equilibrium.



2 Data

In this paper we analyze housing markets in Southern California. We assembled for our
analysis a comprehensive data base on housing markets in the LA metropolitan area. We
focus on the Los Angeles Metropolitan Area which consists of five counties: Los Angeles, Or-
ange, Riverside, San Bernardino and Ventura. We chose housing units in all school districts
to include the entire greater L..A. metropolitan area west of the San Gabriel Mountains. A

map of our housing sample is given in Figure 1.

Figure 1: Map of LA Metropolitan Area and Housing Sample

Our data set is based on housing transactions which were collected by Transamerica
Intellitech, a market research firm. This data set contains housing characteristics and
transaction prices for virtually all housing transactions in Southern California between 1985

and 1995.2 Table 1 reports means of the main variables in the housing sample by counties.

3In contrast, other work has relied on home-owners’ subjective assessments of their homes’ value (Zabel
and Kiel., 1995) or on samples subject to selection effects due to eligibility criteria such as the FHA houses
(Chattopadhyay, 1998).



Table 1: Descriptive Statistics of the Housing Sample

Variable Orange Riverside San Bernardino Ventura Los Angeles
Number of Observations 40894 33132 24493 14817 109529
Price 253315 139771 151313 244888 243889
Number of Bathrooms 2.16 2.07 2.10 2.24 1.94
Number of Bedrooms 3.33 3.26 3.27 3.49 3.05
Lot Size 0.16 0.24 0.21 0.22 0.19
Square foot Building 1748 1627 1615 1838 1591
Pool 0.16 0.12 0.13 0.15 0.17
Fireplaces 0.26 0.84 0.79 0.79 0.54
Age 23.8 9.7 16.8 174 37.0

Means of housing values and structural characteristics by county.

In general, these data are quite consistent across counties. Significant differences across
counties are present only for price, the variable to be explained in our research, in age
of the house, and in the average percentage of fire places. Most of these differences are
consistent with a priori expectations. Mean prices are higher for the LA, Orange, and
Ventura counties. Unlike the other two counties, these are coastal counties. In addition,
two of the counties (LA and Orange) are more urban than the others. Being further from
the central city, it is not surprising that Ventura, San Bernardino, and Riverside counties
would have the youngest houses on average. Of the five counties, these three experienced the
largest population growth from 1980 to 1990, with Riverside and San Bernardino having
the largest population growth in the state at 67 and 54 percent respectively (California
Department of Finance 1990). Consequently, it is not surprising that they would have

younger houses on average.

One potential drawback associated with using California data relates to Proposition 13.

It has been argued in the literature that Proposition 13 created a lock-in effect on house



owners. A household faces a tax on mobility because property taxes on newly purchased
property are based on the market value. If the market value exceeds the assessed value,
the revaluation creates additional mobility costs. O’Sullivan, Sexton, and Sheffrin (1995)
provide a detailed analysis of the quantitative importance of these lock-in effects. They
conclude that “the effects [of Proposition 13] on mobility and loss of economic welfare from
this lock-in effect are small ... We estimate that for the average household a 13 % inflation
rate will lengthen the average time between moves by only approximately two months”

(p.-138).

Closely related to the lock-in effect is the question relating to turn-over in housing
markets and the representativeness of our housing transaction sample. As mentioned above,
our sample contains a large number of housing transactions for each school district. So there
is no question that there is a large degree of turn-over in the housing market, which is also
indirect evidence for the fact that mobility costs are likely to be small. Nevertheless, we
need to establish that our sample is a representative sample of the underlying housing stock
of each school districts. Some information pertinent to this question is available from the
1990 US Census. In particular, the US census reports histograms on housing expenditures,

the number of bedrooms, and the age of houses.

The pattern of housing expenditures across communities is quite close in the two data
sets, with a correlation of 0.99. However, prices tend to be uniformly higher in the US
Census. Across our 92 school districts, prices are 6 to 12 percent higher in the census (inter-
quartile range). This might suggest smaller homes are over-sampled in the transactions data,
but the data do not confirm this hypothesis. In fact, 34 percent of houses in the US census
have two or fewer bedrooms, compared to only 19 percent in our sample. In addition,
homes are much younger in our data set. Fifteen percent of our houses are younger than
1 year, whereas in the 1990 census only three percent of homes were built in 1989-1990.
The difference is particularly striking in Ventura, San Bernardino, and Riverside counties.
There, 36 percent of our sample is younger than 1 year, compared to 6 percent built in
1989-1990 in the census. The over-sampling of new homes is not surprising, because newly

built homes will automatically show up in a data set of housing transactions, whereas older



homes will only show up when they turn over.

In any case, since our hedonic regressions suggest that younger homes are more expen-
sive, ceteris paribus, it is not clear why homes appear more expensive in the US census
despite being older and having fewer bedrooms on average. Three possibilities suggest
themselves: (1) The US Census, which does not rely on transactions data, systematically
overestimates housing prices. (2) Other characteristics which affect housing prices, included
in our hedonic regressions but not available in the US census for comparison, are systemat-
ically different in the stock of houses and the set of housing transactions. (3) Unobserved
variables in our hedonic regression are systematically higher in the stock of houses than in
the set of housing transactions. Unfortunately, we can not determine which of these three
variables is driving the result. The fact that price differences are only about 10 percent,

however, and consistently ranked across communities, is encouraging.

Table 2: Housing Tenure

< 1year 1-5years 5-10 years 11-20 years 21-30 years > 30 years
Los Angeles 24.1 30.9 13.3 17.2 8.0 6.4
Orange 25.9 33.5 12.7 18.0 7.2 2.8
Riverside 29.9 34.8 13.2 15.1 4.5 2.4
San Bernadino 28.9 35.0 12.4 14.5 5.4 3.8
Ventura 22.5 34.3 14.3 19.0 7.1 2.8

Housing Tenure Data from the 1990 U.S. Census.

Table 2 reports the empirical distribution of housing tenure for the five counties of
interest based on data collected by the 1990 U.S. Census. We find that between 70 and 80
percent of all households change houses within 10 years. Given the scope of our housing
data, we expect to capture most of these housing transactions in our sample. Approximately
20 to 30 percent of the houses in the US Census have a housing tenure which is greater than

10 years. By construction our sample only contains a fraction of these house. This analysis



suggests that our sample is likely to oversamples houses with a tenure less than 10 years

and under-samples houses with a higher tenure.

3 Interjurisdictional Price Indexes

In order to test some of the predictions of the equilibrium models of local jurisdictions, we
need interjurisdictional housing prices. Unfortunately, housing prices per unit of housing
services are not observed by the researcher, and hence need to be estimated. The most fre-
quent approach is to estimate housing prices based on housing values or rental expenditures.
This approach implicitly relies on the assumption that housing is a homogeneous good in
all communities and can only be consumed in a fixed quantity. In our model, housing is
treated as a normal good in economic analysis and hence subject to a strong income effect.
Hence both median rents or median housing values are not good candidates to measure
relative housing prices among a set of communities. They fail to account for differences in

the quantity of consumed housing services.*

One of the main advantages of this study is that we have access to a panel data set
on housing transaction (prices and housing characteristics) for each community in the sam-
ple. We can therefore rely on hedonic regressions to estimate housing prices for the set of
communities. Following Poterba (1992), we can easily convert the transaction price of a
house n located in community j at time ¢ into the imputed rent which is denoted by 7.
We also observe a vector of housing specific characteristics denoted by zj,;. Note that the
housing characteristics are indexed by # indicating that they may change over time time

due to renovations and additions. Let u;,; denote the unobserved housing characteristics.

There is a substantial literature on the development of quality adjusted quantity indexes
for heterogeneous commodities. Indeed, one interpretation of the hedonic model has been

in these terms (Triplett, 1990). Our analysis draws a distinction between the effect of

4We therefore need to correct for the income effect in the housing expenditures in order to obtain reliable
housing price estimates. Epple and Sieg (1999) provide such an approach which exploits the structure of
the demand for housing.



structural characteristics and the effects conveyed through location. For the former we
assume a spectrum of choices such that within any community it is possible to select any
of the continuum of houses available. This is equivalent to unbundling the local public
goods and amenities from the effects of structural and lot characteristics. Thus the quality

adjusted units of housing is given by the following equation:

hint = hj(Zjnt, jnt) (3.1)
By definition, rent measured for a quality adjusted unit is the product of the adjusted
housing price and the number of quality adjusted housing units, i.e. rjn; = pjs hjne. Substi-

tuting equation (3.1) into the identity above and taking logarithms, we obtain the following

regression model:
In(rjne) = In(pje) + M(h;(zjnt, tjnt)) (3.2)
Additionally, we assume that the intercept in equation (3.2) can be decomposed as follows:

In(pjs) = In(p;) + In(p) (3.3)

and we can interpreted In(p;) as the housing price index of community j. In order to estimate
the housing price indexes we need to impose a parametric assumption on the functional
form on h;(zjnt, ujnt). There are a number of functional forms which have been used in the
related literature on hedonic regression, one of them is the log-linear specification, which is

obtained by assuming that:

! . .
h'jnt — 66j Zjnt + Ujnt (34)



which implies the following regression model:

In(rjng) = In(pj) + 05 zjne + Ujng (3.5)

Provided that E(ujn|2jnt) = 0, we can estimate the regression above using least squares
and obtain a consistent estimate of the price of an efficiency unit of housing in community
Jj- A special case of equation (3.5) is the simple fixed effects estimator which assumes that

d; = 0 for all communities.

Thus far we have given the regression model above a structural interpretation which
allows us to interpret the community specific fixed effect as a housing price index. We
can also interpret equation (3.5) in slightly less structural way and exploit its predictive
properties. The basic idea behind this procedure is to use the regression above to predict
the housing prices of a fixed set of houses for each community. The average predicted price
for these houses can be interpreted as a price index since it holds the quantity of housing
consumed in each community constant. This approach only exploits the predictive powers
of our regression model. In particular, it is less important that the underlying coefficients
of the model can be given a structural interpretation. the key concern in this approach
is that the model has good predictive powers. This is much easier to establish based on

out-of-sample predictions.

4 Empirical Results

4.1 Estimates of Interjurisdictional Price Indexes

Table 3 reports summary statistics of the price estimates obtained from five different hedonic
regressions approaches. Communities are defined as school districts. Columns 1 and 2

report estimates from variable intercept regressions. Column 1 (2) uses log-log (log-linear)
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specification. Column 3 reports estimates based on a linear specification.® Column 4 is the
same as column 1, but uses quantile regression techniques instead of least squares. Column
5 reports estimates based on variable coefficient regressions and allows for county specific

coefficients.5

Table 3: Descriptive Statistics of Price Index Estimates by S.D.

1 2 3 4 5
Round | Quantile Round

F.E. | FE. | Robin F.E. Robin

In-In | In-lin | lin-lin In-In (by county)
Mean 0.99 | 1.01 1.07 1.01 0.99
Std. Deviation | 0.42 | 0.43 0.59 0.44 0.41
Min 0.44 | 0.46 0.49 0.44 0.43
Max 2.70 | 2.96 4.97 2.90 2.65
Correlation:
mean income 0.683 | 0.687 | 0.685 0.675 0.682
median income | 0.512 | 0.503 | 0.456 0.496 0.513

In general we find that the summary statistics reported in Table 3 are robust to the choice
of functional form and estimation technique.” The highest price school districts have price
levels between 6 and 6.5 times that of the lowest. Correlations with mean school district
income are clustered near .68. The largest discrepancies are with the linear specification
reported in column 3. The primary source of this discrepancy is the Beverly Hills School
District which is the highest price school district under all models and an extreme outlier.

The next highest price under the linear specification is 2.95, a difference of almost 4 standard

5To develop a price index based on a linear in prices specification, a sample of 10,000 house types were
drawn from the entire data-set. The average price of these 10,000 houses was then predicted for each school
district.

5This price index was simulated using the same approach as in column 3.

"Several additional models were also estimated. A subset is reported here for ease of discussion. The
reported results effectively characterize the results from the larger set of models.
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deviations from the level of 4.97 estimated for Beverly Hills.

Table 4: Correlations of Price Index Estimates

Fixed Fixed Round Quantile  Round
Effect Effect Robin F.E. Robin
In-In  In-lin  linear In-In by county
Fixed Effect In-In 1.00
Fixed Effect In-linear 0.99 1.00
Round Robin linear 0.93 0.95 1.00
Quantile F.E. In-In 0.99 0.99 0.94 1.00
Round Robin (by County) | 0.99  0.99 0.92 0.99 1.00

The high degree of similarity among the different regressions is also reflected in the
correlation matrix which is reported in Table 4. As was the case in the discussion above,
the largest differences across price index models result from the inability of the linear model
to account for the extremely high prices in Beverly Hills. If we remove Beverly Hills from
the sample, the correlation between the linear model’s price predictions and those of the

other models all exceed .97.

4.2 Rank Analysis

The price estimates ultimately determine the rank of a given community in the hierarchy
of communities. We would like to know how robust the rank predictions are based on the
different estimates of the price indexes. Table 5 provides some results. For each model, the
table reports the number of communities whose ranking by price index differs by more than
0, 3, or 5 places when compared with each of the other price index models. It also reports
the mean difference for each model comparison. The rankings are relatively stable across
price indices. In all but one of the comparisons, less than 10% of the communities absolute

ranking varies by more than 5 places (relative to a total of 92 communities).

12
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The necessary conditions for locational equilibrium imply that equilibrium allocations
must satisfy the “ascending bundles” property: housing prices and levels of public provision
should be monotonically increasing in the price rank of the community. Since the level of
public good provision determines the desirability of a community, higher amenity commu-
nities must have higher housing prices which gives rise to a strict hierarchy of communities.
It would be surprising if estimated housing prices and observed amenities satisfied this con-
dition perfectly. One of the main problems with testing the ascending bundles property is
that the level of public good provision is a function of many amenities, some of them are

unobserved to the econometrician.

As a first step of the empirical analysis of the ascending bundles property , it is useful
to analyze the correlation structure between housing prices and measures of the quality of
public good provision. We compute correlations between each of the price index models and
different measures of public good provision: expenditure per student, students per teacher,
particulate matter, ozone, and average 10th grade math scores for reading, writing and
math. In all cases, the correlation is negative for bads (students/teacher and air pollution)

and positive for goods (expenditure/student and average test scores).

The previous correlation analysis lends support for the ascending bundles property.
An alternative test of the ascending bundles property directly focuses on the ranks of the
variables. We would expect that the price rank of a community is very highly correlated
with the amenity rank of a community. There are J(J —1)/2 pairwise comparisons between
communities. With 92 communities in the sample, there are 4186 possible rank violations.
We focus on the median math score within the school district as a measure for school quality.
We find that there are 1271 rank violations, or roughly 30.3 percent. This suggests that the
rank predictions based on housing prices are quite similar to those based on median math

score.
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4.3 Interjurisdictional Price Estimates and the Community Choice Set

A key component of testing hierarchical equilibrium model is choosing the temporal and ge-
ographical boundaries which delineate a market in equilibrium. We compare geographic and
temporal price index estimates based on three different market definitions over the greater
Los Angeles area. The first market definition includes all residential housing sales between
1988 and 1992 for 92 school districts in Ventura, Los Angeles, Orange, Riverside, and San
Bernardino Counties. This market definition includes the entire greater L.A. metropolitan
area west of the San Gabriel Mountains. The second market definition includes the same
years (1988-1992), but is restricted to 36 school districts west of the San Gabriel Mountains
in Orange, Riverside and San Bernardino Counties. The third market definitions includes

the same 36 school districts as the second, but use a longer time period (1985-1995). Table

Table 7: Correlation of Price Indices Across Market Definitions

36 districts 36 districts 92 districts
11 years 5 years 5 years
92 districts by 5 years 0.9977 0.9999 1.0000
36 districts by 5 years 0.9983 1.0000 0.9999
36 districts by 11 years 1.0000 0.9983 0.9977

7 reports correlations between price indices under the 3 different temporal/spatial market
definitions (estimated using the fixed effects In-In specification). The high correlations sug-
gest that at least for the greater Los Angeles area relative price indices are stable across
spatial market definitions. The results appear to be only slightly less invariant to temporal

definitions.
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5 Conclusions

In this paper, we have developed a number of simple techniques which can be used to esti-
mate interjurisdictional price indexes based on a cross-sectional or panel sample of housing
transactions. We find that the different techniques yield price estimates which are aston-
ishingly similar. The correlation between the different price indexes often exceeds 0.95. We
also find that these price indexes are reasonably robust with respect to the rank predictions
for the communities in the choice set. Differences for rank predictions are small and often
do not significantly alter the hierarchy among communities. We then investigate whether
housing prices and local amenities are highly correlated as predicted by the underlying hi-
erarchical equilibrium models. Since we only observe proxies of public good provisions, we
would not expect that the ascending bundles prediction holds perfectly in the data. We find
that all correlations at least have the expected sign and are often large in magnitude pro-
viding some support for the ascending bundles property. Finally, we investigate how robust
our findings are to different spatial and temporal aggregation schemes used to construct the
community choice set. Our data does not provide any evidence which would suggest that
these aggregation schemes are driving any of our empirical findings. While this analysis
cannot replace a more careful structural analysis of the underlying properties of the class of
hierarchical equilibrium models, they nevertheless provide some solid evidence in favor of
some of the strong qualitative predictions which are shared by a broad class of equilibrium

models.
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A Housing Data Appendix

To conduct the analysis described in this paper, we obtained a large data set of housing
characteristics and actual prices from virtually all housing transactions in five counties
of southern California from Transamerica Intellitech, a market research firm. The five
counties are Los Angeles and the four surrounding it: Ventura, San Bernardino, Riverside,

and Orange.

In general, the data contain a rich set of independent variables for a hedonic price
regressions. These variables include the age of the house; the number of rooms, bathrooms,
and bedrooms; the size of the building in square feet; the size of the lot; the number
of stories; information about the garage; the presence of a swimming pool, a fire place,
air conditioning, and central heating; the availability of public sewers, and connections
to natural gas. Unfortunately, however, the collection of these variables is quite uneven
across counties so that only a sub-set may be included in pooled regressions, creating an
unobserved variable problem. Variables available for all counties include age, the number of
bedrooms and bathrooms, the size of the building and lot, and the presence of a swimming

pool and a fireplace.

These data were limited to a time frame and geographic extent of the market judged to
be appropriate for the task of estimating hedonic price indexes for the equilibrium model.
Temporally, we restricted the data to the years 1988-1992 (a five-year window surrounding
1990, the point at which we observe the income distributions). As described in the body of
the paper, to test the sensitivity of this restriction on the price estimates we also obtained
data from 1985-1995 for the four counties surrounding LA. Geographically, we restricted
the data to lie inside a ring surrounding the city of LA roughly defined by a series of
national forests (specifically, Los Padres National Forest, Angeles National Forest North,
Angeles National Forest, and San Bernardino National Forest). Much of the omitted area
in the east is sparsely populated desert. In terms of the number of school districts, the
restriction involves omitting one school district in northern Ventura County, one in northern

Los Angeles County, all but nine in the southwestern corner of San Bernardino County, and
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all but fourteen in western Riverside County. Preliminary hedonic regressions including
some of these omitted areas indicated that they tended to have prices much lower than
the immediate LA area. Finally, one additional school district, Murrieta Valley Unified in
western Riverside County, had to be dropped because we were unable to obtain adequate

schooling data.

After dropping houses with missing or incomplete sales prices (close to 50 percent of
observed housing transactions), confining the data set to houses that sold between 1988 and
1992, and confining the data set to the 92 school districts surrounding Los Angeles, there
were 247,454 observations available in our data set. Of these, 24,589 observations, or close
to 10criteria designed to screen the data of unreasonable observations or extreme outliers
that were not likely to be in the choice sets of most Californians. These criteria, and the

number of observations successively dropped under each criterion, are as follows:

e 3,145 were dropped because their age was less than -1. (In addition, 5,352 houses
with an age between zero and -1 years were re-coded to an age of zero years under

the assumption that they were new houses sold slightly before completion.)
e 4,643 were dropped using a 1 percent-trim on the nominal sale price.
e 9.397 were dropped because the number of bedrooms was zero or greater than 20.

e 643 were dropped because the number of bathrooms was less than 1 or greater than

15.

e 141 were dropped because the area of the house was greater than 4 times the area of
the lot. Since there were no houses with greater than 4 stories, this would be a logical

impossibility.

e 59 were dropped because the area of the building was less than 250 square feet or

greater than 10,000 square feet.

e 6,591 observations were dropped because the size of the lot was less than 500 square

feet or greater than 100,000 square feet.
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Note that these numbers are successive, so that, for example, 6,591 observations were still
outside the criteria for lot size even after the a-trim on price and the other steps. The result
of these steps is a rich data set of 222,865 observations representing the types of homes

likely to be available to most people in the LA area.
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