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Abstract 

 
This paper describes a semiparametric procedure to recover 
willingness to pay for housing and neighborhood attributes using 
a hedonic pricing model that incorporates spatial autocorrelation. 
To model taste heterogeneity, I estimate consumer preferences 
from parcel-level attributes in the form of household-specific 
random utility coefficients. The application here provides a way 
to reconcile home prices with the synergy created by the spatial 
dependence of residential homes and urban corridors. 
Specifically, the respective accessibility and nuisance effects of a 
commercial, an industrial/ transportation, a recreational corridor, 
and a highway, in Minneapolis are estimated. Ultimately, this 
paper addresses the question of how different types of 
households value different local economic development and 
housing attributes. 
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INTRODUCTION 
The cliché “Location. Location. Location.” is more than just a good starting point for discussing 
the housing market among real estate agents and their clients. For urban and transportation 
planners, and economists, such an expression has become fundamental in researching the 
interactions between land use, transportation, housing, population, and employment. From a 
household demand standpoint, construction of residential properties and zoning of land use affect 
travel behavior, transit corridors create amenity and nuisance effects for nearby households, and 
housing prices and affordability affect population that in turn generate jobs opportunities as a 
result of demand for goods and services. Ultimately, these reciprocal relationships are manifested 
spatially, so that they all play a key role in addressing the question of how different 
neighborhoods spur different local economic development and command different housing 
premiums. 

One way to reconcile home prices with the synergy created by the spatial dependence of local 
economic activities, is by understanding the impact of urban corridors. In particular, the most 
relevant urban land development and infrastructures here are the highway, recreational, 
commercial, industrial, and public transit corridors. This is because a household's willingness to 
pay (WTP) for a home with certain attributes and for its location, can be inferred from their desire 
and ability to substitute between work and leisure. This concept is similar to that of the 
monocentric city model from urban economics, in which home prices and land use densities are 
derived as functions of proximity to downtown or to the central business district (CBD). 
Essentially, such framework shows how employment, land use, and housing are allocated in an 
urban setting. When this is extended to include the mobility of households through identifying 
and estimating the accessibility and nuisance effects of various urban corridors, the endogeneity 
in home prices arising from any spatial externality can be better explained. 

The mechanism I investigate here connects home prices and household references for housing 
and neighborhood attributes, highlighting the critical roles of their spatial mobility. The primary 
approach used here is derived from the traditional hedonic pricing model for consumer demand, 
generalized to capture spatial externality. In such a model for housing demand, housing supply is 
fixed and each consumer is characterized by a utility function that depends on his preferences for 
various housing and neighborhood attributes. WTP is estimated through the consumer utility 
maximization problem and a pricing function based on residential property sales. Through the 
pricing function, a set of marginal willingness to pay (MWTP) measurements under the housing 
market equilibrium for observable housing characteristics are recovered (this is the reason for 
such function also being referred to a hedonic pricing function), so that household preferences in 
terms of their implicit WTP can be inferred. In order to capture the accessibility and nuisance 
effects of the various urban corridors, their respective distances to each home enter the pricing 
function exogenously, in addition to the set of attributes that characterizes the home. 

To capitalize the effect of any spatial spillover of a property that may arise from the 
aggregation of contiguous spatial units and/ or the real estate appraisal process, weighted 
comparable sales of neighboring homes enter the pricing function endogenously. Implicitly, this 
means that the price of a home also depends upon the characterizing attributes of properties that 
have been recently sold. The resulting specification of the pricing function allows for 
heterogeneity in the curvature of preference functions. But there is more than merely recovering 
hedonic prices for observable housing and neighborhood characteristics. There exists housing and 
neighborhood attributes that are observed by households, but not by the econometrician. For any 
given residential property, only the household observe the view and quality of the home, and the 
surrounding households' demographics and economic conditions. By definition, unobserved 
attributes are product characteristics that are only known to the consumers. So in the context of 
residential properties, there must be some form of spatial correlations and differences that are also 
only observed by the households. Consequently it is only natural to extend the traditional hedonic 
pricing estimation for demand to include spatial externality and unobserved aspects of housing. 
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By recovering any omitted and unmeasurable housing characteristics, accounting for spatial 
dependency, the data can be better understood since the endogeneity in home prices arising from 
the error structure of the model is better identified. 

In addition to estimating the accessibility and nuisance effects of various urban corridors and 
accounting for the spatial autocorrelation of comparable sales, I also analyze WTP as functions of 
several neighborhood socioeconomic aspects so that consumer taste parameters in terms of 
neighborhood demographics can be evaluated. The data set used here includes Minneapolis 
parcels sold between 1995-2007 from the Minneapolis City Assessor Office. Figure 11 describes 
the geographical location of the parcels with their associating land use composition2 and of the 
urban corridors analyzed in this study. The corresponding structural data is available from 
Metropolitan Council and any missing structural data is purchased from Multiple Listing Service 
(MLS) by Transitway Impacts Research Program of the Center for Transportation Studies at the 
University of Minnesota. These three data sets are joined in ArcMap 9.2 (ESRI) for spatial 
references in terms of xy coordinates and Euclidean distance measurements3. Lastly, Census 2000 
block group level data form MetroGIS DataFinder is spatially joined to the parcel data using GIS. 

This study area surrounding the corridors of interest here is unique in several ways. First, this 
area a cul-de-sac in a sense that it is bounded by downtown Minneapolis and the University of 
Minnesota on the north side, and by the Mississippi River, the Minneapolis/ St. Paul International 
Airport, and the Fort Snelling national cemetery on the south. As a result, housing turnover in this 
area is relatively stable compared to the industrial based Northeast Minneapolis and other 
communities that are in close proximity to the Chain of Lakes. Second, the city of Minneapolis 
has been planning and recently started implementing major reconstructions and streetscaping on 
Lake Street, a major commercial corridor. Since these projects are estimated to cost around $30 
million, the state and county officials anticipate a return on the city's investment based primarily 
on higher business sales tax as well as property tax revenues generated through these community 
revitalization projects. Therefore, the estimates from this study may provide a foundation for 
understanding and evaluating the impact of relevant regional urban planning policy. Lastly, the 
study area encompasses the newly opened light rail transit line that costs over $700 million in 
construction along the industrial corridor. This means that, based on the same reasoning as above, 
the findings here adds to the limited literature regarding the impact of the first modern transit 
infrastructure in Minneapolis on residential properties and other local economic development. 

Empirically, the results of this study connect to research areas in hedonic pricing model and 
spatial econometrics. The extension here is the incorporation of spatial autocorrelation in the 
hedonic model for consumer demand under unobserved product heterogeneity, ultimately to 
recover household's WTP for any spatial externalities generated by urban corridors. The resulting 
preferences over spatial differences generate adjacency as well as neighborhood variations in 
housing demand, beyond many existing literature that only consider an employment corridor. As 
discussed earlier, urban corridors provide the critical link to studying and understanding 
households' preferences for certain housing and neighborhood attributes. Therefore the study here 
may have implications on how urban planning and local economic development have affected 
home prices and neighborhood heterogeneity in the United States.  

The rest of the paper proceeds as follows. The next section introduces some of the recent 
work on the hedonic pricing model for consumer demand and for housing characteristics. Section 
3 describes the model formulation for the pricing function and the underlying preference 
structure. This section also presents the data as well as the econometric estimators used following 
the identification and specification from the prior section. Section 4 summarizes the results and 
Section 5 concludes. 
 
RELATED LITERATURE 
Similar to the well-established hedonic pricing literature for consumer demand (Griliches (1961), 
Rosen (1974), Bartik (1987), Epple (1987)), this paper provides estimates for implicit prices for 
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housing and neighborhood attributes. There are many recent studies that have improved upon the 
much criticized pricing model because of the issues of simultaneity and identification. Following 
some of the semiparametric approaches for random coefficients model (Berry et al. (1995), Berry 
(1994), Petrin (2002), Nevo (2001) and many others in the applied industrial organization 
literature), Bajari and Benkard (2005a) generalize Rosen's two-step approach to account for 
unobserved product characteristics under any form competition by omitting any restrictions on 
aggregate distribution of consumer preferences. They also relax the assumption of continuum of 
products by including the case of discrete product space. In terms of identification of the price 
function, they proof the existence of a bijection from the vector of product characteristics to 
prices, under three different assumptions for unobserved product attribute. 

There are many others who consider this semiparametric style to account for preference 
heterogeneity and unobservable attributes (see Bajari and Kahn (2005), Bajari and Benkard 
(2005b), and Bajari and Kahn (2008)). In particular, Salvi (2007) derives demand for housing 
attributes in the Greater Zurich area and recover the MWTP for proximity to CBD. The key 
difference between current hedonic pricing literature and this study, although complementary, is 
that this paper takes spatial correlation into account by exploiting neighborhood comparable 
home sales. In terms of estimation, this added element of the model provides another dimension 
for generating endogeneity in home prices. 

Several authors have studies spatial externalities and related issues with home prices. 
Following from the seminal work of Anselin (1988), Anselin (2002) revisits the assumptions, 
constraints, and implications from using regression models involving spatial lag (LAG) and 
spatial autoregressive residual (SAR). The LAG specification allows for comparisons of spatially 
lagged values of the dependent variables, while SAR involves adjusting errors that arise from 
inadequacies in geographical differentiation measurements. In application, Can and Megbolugbe 
(1997) develop a spatial hedonic model to capture the spillover effect of home sales by 
introducing a SAR term as an explanatory variable. In this manner the prices of the most recent 
sales of similar properties are considered in estimating the market value of a property, controlling 
for differences in their structural attributes and neighborhood characteristics. Comparing the SAR 
result to traditional hedonic regression, they find that the explanatory power of the model 
increases by at least 14% in terms of R-Square ( 2R ). Haider and Miller (2000) apply above SAR 
technique in their analysis, but they first use Moran's I autocorrelation statistics to detect 
existence of spatial autocorrelation by following the techniques outlined by Can (1992). In the 
end, they find that the SAR model improves the non-spatial model by about 5.3%, based on 
comparisons of adjusted 2R . 

In order to recover household demand for air quality, Beron et al. (2004) investigate the 
issues involve in estimating housing prices with spatial spillovers. Using year dummies and their 
interactions with census demographics variables as instruments, they compare estimates from 
ordinary least squares (OLS) and SAR and conclude that SAR performs 2 -16% better than OLS. 
However, even with such improvements in 2R , the errors from their models account for at least 
60% of the variations in households' MWTP. Many authors attribute such lack of explanatory 
power of the model to measurement error of the data, without any further investigation on its 
source. Therefore it is important to note that even with the increasing popularity of spatial 
regression techniques, addressing the simultaneity problem associated the lagged dependent 
variable and accounting for the unobserved aspects of housing should also be rudimentary in 
understanding home price data. 

The work here also connects to the literature of sorting equilibrium in application to studying 
the relationship among home prices, housing attributes, and other socioeconomic factors. Ortalo-
Magne and Rady (2008) incorporate income mixing, moving time, and tenure choice in their 
dynamic stochastic model to draw inferences on households' WTP for neighborhood attributes. 
Bayer et al. (2005) study the impact of income inequality on housing market equilibrium based on 
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estimates recovered from estimating demand from household’s income, race, education, and 
family structure. Using the same research strategy, Bayer and Ross (2008) estimate the effect of 
individual and neighborhood characteristics for labor market outcomes. Empirically, we all 
attempt to address the research question of how different neighborhoods command different 
housing premiums. The key value-added of the work here is the application to urban corridor 
using hedonic pricing model with spatial econometrics techniques accounting for unobserved 
product characteristics. 
 
THE MODEL 
The following section describes how a hedonic pricing approach is used to analyze the 
relationship between the housing market and consumer preferences. In the traditional hedonic 
pricing framework for consumer demand, there are two stages of identification and estimation. 
The first involve estimating consumer's MWTP for specific product characteristics, through 
regressing product price on the associated product characteristics. Following Bajari and Benkard 
(2005a), I assume that the unobserved product characteristics are independent of the observed 
product characteristics. 

There is a fixed supply of housing products and households in this setting trade without any 
transaction costs. Let all households have monotone preferences in all characterizing attributes 
and put the resulting utility representation of each household Ii∈ to be iu . Assuming that each 

household derives utility from consuming a numeraire good +∈ Rc , a housing product Jj∈  
with a set of K observed housing attributes K

j R x +∈  such that 
K

jk R x ∈ , for all k and j, as well as a scalar of unobserved idiosyncratic household specific 

characteristics Ri ∈ξ , then we write 

 
 
Taking household income iE , the set hedonic pricing function );( jjj xpp ξ= , for all j that map 
all housing attributes of one type housing unit into prices, and the price for the numeraire 
commodity as given, each household solves the following problem 

 
Assuming interior solution to above maximization problem and that both iu  and ip  are twice 
continuously differentiable functions, the first order conditions for above maximization problem 
for all household i are 

so that at the chosen bundle of goods, the rate at which a housing attribute is traded for 
the numeraire must equal the marginal rate of substitution between the two. Assuming that utility 
u is linear in the composite good c, the second order conditions are 
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and together with the Implicit Function Theorem for a unique solution, there exists functions 
);,(*

jjjkjk xcx x ξ=  and ),(*
jjj xc ξξ =  for all attributes k and products j such that (3.3) and 

(3.4) can be rewritten as 

and 

Taking partial derivative of (3.7) with respect toξ , we have that 

so that
j

jkx
ξ∂

∂ *

, the changes to an observed housing characteristic given a change in the unobserved 

attribute, is an increasing function if and only if xkxk up < . This means that when an unobserved 
attribute, adds to the marginal utility of a particular attribute more than its marginal cost, the 
demand of the attribute increases. 
 Accounting for taste in each household's utility, we can rewrite (3.1) as 

where ),,( ,,, ijKji ixixi ξββββ K=  is the set of random taste coefficient that represent  household 

i's preferences for all observed and unobserved attributes from choosing housing type j. Now we 
can rewrite (3.3) and (3.4) as 

in order to recover the vector of household i's preference parameters involved in choosing 
housing product j, given that we know each household's pricing function jp and unobserved 

characteristics iξ . Aggregating all households, we can then recover the population distribution of 
each preference coefficient. In particular, the empirical counterpart of such cumulative 
distribution function is 
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where ][1 ⋅  denotes the indicator function. 
In terms of the pricing function, it is formulated to recover the unobserved product 

characteristic, accounting for spatial autocorrelation. This involves regressing home prices on 
spatially lagged home prices, as well as on the set of observed and unobserved housing attributes. 
Specifically, pick a housing type j with the associating jip  and attributes ),( jijik  x ξ . The 
formulation for adding a spatially autoregressive term into the traditional hedonic pricing model 
is, 

The parameter ρ in (3.14) measures the strength of spatial dependence between jip  and all 

transaction prices N
njinp }{  four months prior that are within a three-quarter miles radius4. The 

significance of prior sales is specified by weights nω , which are determined by the locations in 

which transactions N
njinp }{ occurred. Assuming that the closer the other sales are in terms of 

proximity, the more influential they are on the sale in question. This type of spatial dependency is 
captured by 

and it defines a multidimensional distance-decay/ lag matrix. Furthermore, the residual of 
regression equation (3.14) is precisely the unobserved housing characteristic. In matrix notation, 
we have  

 
so that the estimations for (3.7) and (3.8) reduce to 

These estimates yield household specific WTP for the observed and unobserved housing 
attributes. Note that they are functions of weighted inverse distance as well as the overall strength 
of spatial dependency of the type of residential home. The interpretation, as a result of using 
comparable sales, is that the marginal change in housing price from changes in one characteristic 
is composed of changes of all other characteristics of neighboring homes. For example, the effect 
of a change in distance to a light rail transit station on home i is the sum of the direct effect on the 
property and of the indirect effect of nearby properties. 

The second stage of estimation involves recovering household WTP as well as demand for 
each product. Recall from the specification of the utility function, the set of random taste 
coefficients are household specific. These measure the WTP for the each product attributes (the 
exogenous variables in the pricing function 3.16) as they are the product of the quantity of the 
attributes and their associating MWTP, where MWTP is simply the derivative of the pricing 
function with respect of the attribute. 
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To see how these taste coefficients behave as functions of socioeconomic factors, I specify 
the regression: 

where SRd +∈ is the set of S socioeconomic attributes, with resolution usually not available at the 
parcel level. Instead of i, the subscript g is used to denote census tracts or block groups. θ  is the 
set of regression coefficients and η  is the error term with mean zero and independent from any 
socioeconomic factors. Due to aggregation, the functional form of this regression is linear in its 
regressors. Also involved in this stage is recovering the implicit demand functions for each 
product. This is essentially computing 

with estimates for all unknown components of iju computed from the first stage. 
Given above assumptions, formulations, and the optimality conditions of the household utility 

maximization problem, I formalize the necessary estimations involved in the next section. 
 
METHODS & PROCEDURES 
For the first stage of estimation, a linear regression on the housing pricing function is used. The 
set of housing products J are the types of structures among the markets for single-family homes 
and multifamily homes. In particular, I focus on properties that are surrounded by and are within 
a half mile radius of these corridors to filter out the effects of nearby lakes and the Mississippi 
River. Figure 25 is a map of Minneapolis, highlighting the relevance of each urban corridor along 
different neighborhoods of the city. Within the study area of South Minneapolis, there is an eight-
lane highway, Interstate 35W6, on the west side, a commercial corridor, Lake Street7, on the 
north, an industrial/ transportation corridor, Hiawatha 558, on the east, and a recreational corridor, 
Minnehaha Parkway10, on the south. In capturing the accessibility of the urban corridors, 
distance from each home to the nearest freeway on/ off-ramp and major traffic intersection are 
measured in GIS. Similarly, the nuisance effect (if applicable) is approximated by each home's 
shortest distance to each corridor. Since there is no reason to expect the recreational corridor to 
have any negative externality, I do not estimate a nuisance effect for this corridor. Its accessibility 
effect on the other hand, is measured the same way as the nuisance effects of the other corridors. 

In terms of the bundle of housing characteristics ix that enters into household's utility and are 
available from data, I have: 

• iBLTYR : The year built of home i. 

• iSIZELOT : The size of the lot of which home i is located in terms of square footage.  

• iBUILGROSS : The total building area of home i in terms of square footage. 

• iBEDRTOTAL : The total number of bedrooms in home i.  

• iBATHTOTAL : The total number of bathrooms in home i.  

• iCBDTODIST : The distance to downtown Minneapolis (7th Street and Nicollet Avenue) 
from home i.  

• iSTTODIST : The distance to nearest LRT station/ major traffic intersection of Hiawatha 55 
from home i9. 

• iTRACKTODIST : The shortest distance to LRT track/ Hiawatha 55 from home i.  

• iWTODIST 35 : The shortest distance to Interstate 35W from home i.  
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• iWOOTODIST 35 : The distance to nearest Interstate 35W on/ off-ramp from home i. 

• iPARKTODIST : The shortest distance to Minnehaha Parkway from home i.  

• iLAKETODIST : The shortest distance to Lake Street from home i.  

• iLAKEITODIST : The distance to nearest traffic intersection of Lake Street from home i. 
For the second stage of estimation, WTP for urban corridors for single-family as well as 

multifamily homes are estimated. Using the estimated WTP, each taste coefficients are regressed 
on the following set of Census 2000 block group level demographics variables: 

• gGRADCOL : The percentage of population 25 years and over with bachelor's degree or higher 
in group g.  

• gPCTHSE : The percentage of homeownership in group g.  

• gIHMED IHMEDg: The medium household income in group g.  

• gPCT : The percentage of Hispanic, Latino, and African Americans in group g. 

Essentially above variables are demand shifters, so that implicitly the specification here yields 
how households' WTP for each urban corridor differ with  different socioeconomic characteristics 
in different Census block groups. In aggregation, I take averages of taste coefficients and 
demographic variables based on random enumeration of households within the study area 
following Bajari and Kahn (2008), in order to generate enough covariates within the estimations. 
The set of linear regressions to be estimated are 

 
As for recovering demand for each type of homes, the estimated utility level (obtained by 
substituting into the vector of β  andξ ) of all households are compared, as outlined by 
equation (3.20). That is, for housing type j to be chosen over l and that the budget constraint of 
the household is binding, it must be that, 

for preferences identified up to a monotone transformation in ξ  (refer to Matzkin (2003) and 
Heckman et al. (2005) for the establishment identification results). 
 
RESULTS 
It is natural to anticipate that the impacts of the various urban corridors affect the pricing of 
single-family and multifamily homes differently. Due to zoning (and therefore land use), 
transportation infrastructure, and neighborhood demographics, there are two separate markets for 
these two types of residential properties. In particular in the market for multifamily homes, there 
are differentiable types of properties that can be viewed as different products. Consequently, the 
estimated WTP for the different housing attributes, and the accessibility and nuisance effects of 
each of the urban corridors should vary noticeably among the two types of homes. Table 1 report 



 10

the averages of the housing structure of the respective groups of data used in this study. 
Multifamily homes in this area are on average larger in terms of gross building size, mainly 
because they usually include common areas, laundry facilities and parking lots. Also, these 
properties have more bedrooms and bathrooms on average, possibly because residents in a 
multifamily home are less likely to share living areas. In terms of proximity to the respective 
urban corridors, note that single-family homes on average are slightly further away from the 
highway as well as the commercial corridor, while being much closer to the recreational corridor. 

 
A drawback of this data set is the lack of sales and structural information of condominium 

homes in the study area. Given that there has been significant condominium development and 
transactions in the multifamily homes market between 2004-2006, excluding this data subset 
drastically affect the robustness of the estimation involving multifamily properties. Indeed, in a 
related study, Goetz et al. (2008) attribute the lack of fit of their model for multifamily homes to 
the exclusion of condominium data. 
 
First Stage Estimates for Hedonic Pricing Function 
Recall from equation (3.14) that the set of parameters to be estimated are 

),,( ,0, Kj ααα K= and ρ . The inclusion of weighted comparable sales creates an endogeneity 
problem within the model, so that a Maximum Likelihood estimator is used here10, with the 
additional assumption of normally distributed error term. Unlike the traditional hedonic pricing 
function, the estimates here are not MWTP because of the spatial autocorrelation term. Therefore 
I cannot infer how a typical household value an extra bedroom or a shorter walking distance to 
the park, merely from this first stage of regression. Table 2 displays the estimates for the 
respective pricing function for the two types of residential properties.  

As reported in the table, all coefficients for the housing attributes have the anticipated signs 
and plausible magnitudes11. Indeed there exists significant spatial dependence between the price 
of a home and its comparable sales. Specifically, the spatial correlation between a typical single-
family home and its neighbors is stronger than the correlation between a typical multifamily 
home and its neighbors. This could be the result of how comparable sales are examined in the real 
estate market. In practice, it is not unusual to compare and judge single-family properties merely 
based on visual inspections of the outside. On the other hand, the same cannot be done for 
multifamily properties that are located in multi-level buildings, no matter the experience of the 
real estate agent. Another contributing factor of  the difference in the estimated spatial correlation 
is the higher number of comparable sales for single-family homes, due to the spatial nature of the 
data set (recall land use decomposition from Figure 1). Comparing the structural characteristics of  
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the properties, newer homes with more number of bedrooms are more attractive to multifamily 
home buyers. Even though it is more likely for residents in a single-family home to share living 
space, they place higher value on additional bathrooms than those in a multifamily home. 

From the results of single-family home properties, there are accessibility effects for proximity 
to downtown, as well as to the recreational corridor and the commercial corridor. Such effects can 
be inferred from the negative sign of the coefficient in question. As expected, there are nuisance 
effects for proximity to the industrial/ transportation, highway, and commercial corridors, based 
on the positive signs on the estimates. Naturally, this is the result of noise and traffic congestion. 
In particular, the unsightly view of grain elevators and freight rail train tracks along the industrial 
corridor can be overwhelming (this is consistent with the result found in Goetz et al. (2008)). As 
for the commercial corridor, demolitions of older buildings and road constructions are expected to 
continue in the next five years. Overall, the residents of this type of properties substitute between 
living in newer and larger homes with more living area and being further away from the CBD, as 
well as the commercial and recreational corridors. 

The results for multifamily homes are also consistent with economic intuition on the types of 
externality that urban corridors can generate. One significant finding here is that there are 
accessibility effects for proximity to downtown and all the urban corridors. This means that the 
tradeoffs between housing and location amenities faced by this type of households are larger. In 
this case households are substituting between the amenities associated with their location and the 
structural aspects of their homes. The nuisance effect for proximity to the highway corridor 
remains strong in this case. 

 
Second Stage Estimates for Preferences 
Taste Coefficients for Urban Corridors. To compare household's taste preferences consistently, 
I calculate the WTP for a 10% increase in every housing attributes to standardize all units. Since 
there is no standard definition for WTP, I follow Bajari and Kahn (2005) to redefine WTP as the 
change in household utility, subject to a 10% change in a particular attribute, holding everything 
else constant. Again, the estimates here are household-specific, as a result of the spatial 
dependence in the model, which is captured by the distance-decay weight matrix. Table 3 
displays the results for single-family home households in the study area. The most that this type 
of home buyers are willing to pay for is being away from the commercial corridor, even they 
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highly value the access to major intersections of this busy street. As mentioned before, traffic and 
congestion along this corridor can overwhelm any of its proximity benefits and this is the reason 
for the resulting nuisance effect being slightly larger than its accessibility effect. Also noticeable 
here is the amount households that are willing to pay for proximity to the CBD. In fact, the value 
the average household places on being 10% closer to the CBD is higher than the values placed on 
10% increases most other housing attributes. It turns out that on average, this type of household 
does not value proximity to any of the transportation corridors. 

To understand how these taste coefficients correlate with one another, as well as to examine 
the types of tradeoffs that households are facing when choosing among different housing and 
location attributes, I compute the correlations among these variables. The findings (not reported 
here) for housing attributes are as expected: households who are willing to pay more for larger 
living area should also be willing to pay for more bedrooms and bathrooms. As explained earlier, 
this type of households substitutes between the size of their homes with proximity to the CBD 
and with the amenity effects of the commercial and recreational corridors. Also, households of 
this type are willing to pay for newer and larger homes, as long as they can avoid the freeway and 
the industrial/ transportation corridor. In terms of tastes, there are significant differences between 
multifamily households and single- family home households (refer to  

 
Table 4).The value that multifamily homes households place on the amenity effects of various 
corridors is much smaller. This is a direct result of the lower spatial dependence among the 
pricing of multifamily homes. As explained earlier, the lower the degree of spatial correlation, the 
less the neighboring WTP is captured by the model. Consistent with the findings for the estimates 
of the pricing function, multifamily home households care more about the additions in the 
number of bedrooms than single-family home households, due to their difference in how much 
they are willing to share living space. Contrary to the previous case, this type of household's WTP 
for accessing the industrial/ transportation corridor is positive, although the magnitude is small. 
This can be attributed to the increasing number of new multifamily housing development in along 
Hiawatha 55 in recent years, noticeably apartment building complexes and condominium  
In addition, the WTP estimates for proximity to various highway entrance and exits are positive. 
Given such preferences for these transportation corridors, multifamily home households are more 
mobile and accessing the freeway and the light rail line has a substantial part in their housing 
decisions. 

Similar to the case of single-family homes, the correlations among WTP of multifamily home 
households for structural attributes are strong. However, the tradeoffs that they make among their 
relative location to various corridors are quite different. In particular, households WTP for 
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accessing Hiawatha 55, 35W, and Lake Street, are inversely correlated to their WTP for the 
respective corridor's nuisance effects. This is also true for the correlation between WTP for 
accessing Minnehaha Parkway and WTP for avoiding any nuisance effects of the other corridors. 
Altogether, there are stronger correlations among all WTP among the various urban corridors, 
showing that the interconnectedness of amenity and nuisance effects of the study area has higher 
impact on the residents in multifamily homes than those in single-family homes. 

Empirically I recover the distributions for the all taste coefficients iβ for all household i. 
Again, these coefficients measure households' WTP for the quantity of the attributes associated 
with their homes, accounting for both direct and indirect effects of the changes in the housing 
attributes due to spatial correlation. Keeping the goal of this study in mind, here I only present the 
results for the respective corridors. The following figures show the distributions of the random  

 
coefficients for proximity to the various urban corridors from each type of the households. Since 
the domains of theses coefficients vary drastically, their distributions are displayed within the 
10th and the 90th percentile, in order to improve visual clarity.   

Figure 3 and Figure 4 display the distributions of households' evaluation of proximity to the 
Interstate 35W. In particular, plotted on the right is the distribution for the nuisance effect while 
on the left is the distribution for the accessibility effect. The findings here support above WTP 
estimates. Only the lower 30 percentile of single-family households place positive value for 
accessing the highway's on/ off-ramps, while the is true for almost all multifamily households. 
This means that households in multifamily dwellings are much more dependent on automobile 
and that they place higher priority on shorter commute time. As explained before, the two types 
of households can be affected by traffic differently simply due to the nature of the type of the 
dwellings. In order to avoid the noise and the view of the highway, almost all multifamily 
households are willing to pay a positive amount, whereas this is not true for the first quartile of 
single-family households. 
The patterns from the distributions of the commercial corridor resemble to those of the previous, 
possibly as a result of the architecture of residential structures that are being studied. According 
to Figure 5, almost all multifamily households value accessing major traffic intersections of the 
commercial corridor while avoiding the street's noise and traffic. In this case, single-family 
homes residents are less attracted to the small, independently owned retail shops and restaurants 
located along this corridor. In contrast, the top quartile of the single-family households (refer to 
Figure 6) does not value the accessibility effect of this corridor and the lower quartile of these 
families does not consider the corridor to be a nuisance. 

The negative impact of the industrial/ transportation corridor is overwhelming in the case for 
single-family homes. Whether it is measured by distance to the nearest traffic intersections of 
Hiawatha 55/ LRT stations or distance to Hiawatha 55/ LRT track, the upper 70 percentile of 
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households of this type of homes are paying positive amounts to avoid this corridor altogether 
(refer to Figure 7). Indeed, in Goetz et al. (2008), the authors find that the opening of the LRT in  

 
line has only ameliorated some of the negative impact of the industrial corridor in the case of 
single-family homes. For multifamily homes, they find that the LRT line has created an 
accessibility effect for this type of properties, while adding to the negative impact of the corridor 
general. Such results are consistent with my findings. In Figure 8, almost all households in this 
case are paying positive amounts for the amenities of the corridor and for the distance away from 
its nuisance. The reasons behind these results are based on the mobility of the different types of 
households and the different types of structures of the homes, similar to those from the analysis 
for the highway corridor. 
 Since I assume that there is no nuisance effect generated by the recreational corridor, I do 
not measure such impact and the results presented here are only in terms of its accessibility effect. 
The results displayed in Figure 9 and Figure 10 are consistent with economic intuition that 
households derive utility from leisure: in both cases over 3 quartiles of households places positive 
amounts on their valuation of proximity to the park. Assuming that single-family home 
households are more likely to have children, they are more likely to care more about the 
amenities associated with this corridor. Accordingly, their valuations are in fact slightly larger  
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than those of multifamily homes. 

It seems that overall, single-family homes households' WTP are, in absolute value, about 10 
times larger than multifamily homes households. As explained earlier, the impact of comparable 
sales is more prominent on single-family homes. Given that the magnitudes of the coefficients 
from the first state of estimation do not differ dramatically across the two types of households, the 
reason for single-family homes households having much higher WTP here is that the indirect 
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impact of other households' WTP are more effective in this case. Also, the proportion of this type 
of households caring for the accessibility effects of the various urban corridors is lower. One 
possible source for these findings is the mobility of the different types of households. Since 
multifamily home households value the amenities associated with the respective corridors more, 
it must be that they prefer not to travel further outside the area for other substitutes. 

In terms of the distributions of the taste coefficient for the unobserved product characteristic, 
I find no particular interesting or educating results. For both types of the households, there is an 
even split on their valuations on this attribute. This is reassuring in a sense that since no stringent 
restrictions have been placed on this attribute, there should not have been any particular 
distribution pattern. 

 
Taste Coefficients and Neighborhood Demographics. In this section I explain how different 
socioeconomic factors affect household's willingness to pay for the respective urban corridors. In 
the linear regressions, I use a set of demand shifters that characterizes and distinguish all block 
groups that are included in the study area. In particular, I regress WTP estimates on median 
household income and percentage of Hispanic, Latino, and African American population. The 
other socioeconomic factors are dropped due to the high degree of multicollinearity. The results 
for single-family homes are displayed in Table 5. Due to the high degree of spatial dependence of 
prices of this type of properties, WTP for any 10% changes in any of the structural and location 
attributes are highly sensitive to demographic changes in the area. Interestingly, the two factors 
have opposite impact on all the WTP estimates. Obviously households living in a high income 
area are willing to pay for new and larger homes, yet increasing the percentage of ethnic 
heterogeneity has the opposite effect. Indeed, this is true for all regressions and that changes in 
WTP in any attributes due to a $1000 increase in annual household income are offset by a one 1% 
increase in percentage of Hispanic, Latino, and African American population.  
 In terms of proximity to the urban corridors, single-family homes residents are willing to 
pay on average $1296 and $4272 respectively to avoid being 10% closer to highway entrances 
and exits and major intersections of the industrial corridor, given a $1000 increases in income or 
a one 1% decrease in ethnic composition. These estimates increase to $7027 and $8701 
respectively when households are trying to avoid the nuisance effects of those corridors. Among 
all the corridors, estimates of households' WTP for 10% changes in proximity to the commercial 
corridor are most sensitive to changes in the socioeconomic factors used here. On average, 
households are willing to pay $79030 and $76923 respectively to avoid the nuisance effect of this 
corridor and to access its amenities. Obviously these estimates are inflated due to spatial nature of 
the data, since one cannot move closer to a major intersection of the corridor without being closer 
to the corridor itself. Hence households must substitute between the positive and negative 
externality of this corridor and the above estimates are indeed the upper bounds of what a typical 
household would pay.  
The estimates for multifamily homes are reported in Table 8. The WTP estimates for this group 
of residents are far less sensitive to changes in income and composition of ethnicity groups in the 
area. Again, this is the direct result of the lack of spatial dependence among this type of 
properties. On average, it only takes a $226 increase in annual household income to offset the 
impact of a 1% increase in percentage of Hispanic, Latino, and African American population on 
WTP for housing attributes. Together with the low explanation power of ethnic composition on 
WTP, the estimates here show that the preferences of multifamily homes residents are not 
depending upon this socioeconomic factor. 

Unlike single-family homes households, multifamily homes households response differently 
to changes in income in terms of their WTP for the different urban corridors. For a $1000 
increase in annual income, these households are willing to pay about $38 and $3 to be 10% closer 
to the LRT stations and the freeway entrances/ exists respectively. Furthermore, they are paying 
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about $105 and $526 for the same increases in proximity to the recreational corridor and major 
intersections of the commercial. The coefficients here reflect the households' shopping and dining 

  
habits can be altered easier than their traveling habits, when they are subjected to a small change 
in income. For the corridors' nuisance effects, households in this case are willing to pay $248 and 
$417 to avoid the LRT line and the freeway, and their WTP to avoid reconstructions of Lake 
Street is about $623. Again, the nuisance effects of the various corridors overwhelm their 
accessibility effects and this finding has been consistent throughout this study. 

 
 
 CONCLUSION AND FURTHER WORK 
In this paper, willingness to pay for various housing attributes and four distinct urban corridors in 
Minneapolis are estimated. The set of questions I address here are particularly timely, given that 
the city is expecting a return from investing in a light rail transit line as well as in redeveloping 
and restoring a major commercial corridor that connects the Twin Cities. The results show that 
there are significant differences between preferences for the types of residents in the data, and 
therefore supporting the interconnectedness of issues surrounding land use, zoning, urban policy 
and infrastructure planning. The impact of comparable sales is more prominent on single-family 
homes as the indirect impacts of other households' WTP are more effective in this case. 
Consequently this type of household’s WTP estimates are much more responsive to changes in 
neighborhood socioeconomic factors. Clearly, “keeping up with the Joneses" does not play a key 
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role in how multifamily homes households derive utility from housing and neighborhood 
attributes. Indeed, their preferences for proximity to the accessibility effects of the transportation 
corridors are persistently strong and changes in neighborhood demographics are more pertinent in 
this case. This, is the directly result of the greater geographical mobility of multifamily homes 
households. Nevertheless, the amenities associated with the various urban corridors are not 
substantial enough to outweigh their corresponding disamenities. 

Due to data limitation, I do not present the result of demand for the two types of housing 
being studied here. In fact, it is not feasible to estimate demand for single-family homes since 
there is no product differentiation among this type of properties from the data. On the other hand, 
multifamily homes properties are categorized into at least 10 different types of structures 
according to MetroGIS. In a follow up study, I take the updated parcels data to analyze demand 
for multifamily homes. The soon to the available data set also includes condominium 
transactions. Given the recent fluctuations in the condominium side of the market, the analysis 
with the complete data set adds to the explanatory power of the model, allowing for the most 
current policy and land use implication that pertains to zoning and streetscaping of the city. 
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1 The size of the map exceeds upload capability, please refer to http://www.econ.umn.edu/~kko/Ko_paper.pdf for a version of this paper including this map. 

2 Some examples of properties that are considered multifamily homes are apartments, double bungalow, townhouse, triplex, sorority/fraternity housing, and nursing home. 

3 Shape files for each urban corridor are created so that the shortest distance from each parcel can be calculated. 

4 A shorter time frame for comparable sales is chosen here because of the recent fluctuations in the housing market. The distance restriction here is typical. 

5 The size of the map exceeds upload capability, please refer to http://www.econ.umn.edu/~kko/Ko_paper.pdf for a version of this paper including this map.  

6 This interstate highway is the western route of Interstate 35. It crosses the Mississippi River while running through Minneapolis and it is 39 miles long. 

7 This east-west thoroughfare, has undergone multiple phrases of urban development reinvestment in the past 10 years. 
8 Along the west side Hiawatha 55 there is a concentration of industrial land use and there is a light rail transit (LRT) line on the west that runs between downtown Minneapolis 

and the Mall of America in Bloomington. On the east side, there numerous old industrial buildings including grain elevators and infrastructures such as freight rail tracks.  
9 This automobile/ bicycle pathway leads to Minnehaha Park on the east, which overlooks the Mississippi River. 
10  In Bajari and Benkard (2005a), a local linear regression is used. Perhaps it will be worthwhile to investigate a locally weighted MLE as outlined in McMillen and McDonald 

(2004). 
11 The magnitudes of the coefficients are reasonable in the sense that they do not deviate much from a model in which there is no spatial dependence, i.e. when ρ  is set to zero. 

 

 

 
 

 


