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a b s t r a c t

This paper provides a comprehensive review of empirical studies on the capitalization of
school quality into house values that have appeared since 1999. We explore their method-
ological innovations and capitalization results. Most studies find significant capitalization
especially for educational outputs, although the magnitudes are smaller for studies with
fixed-effects estimation strategies. These studies find that house values rise by below 4%
for a one-standard deviation increase in student test scores. Although major conceptual
and estimation challenges remain, much progress has been made on this topic.

� 2011 Elsevier Inc. All rights reserved.

1. Introduction

House values provide a window into household demand
for public services, including public school quality. Starting
with Oates (1969), many scholars have explored the impact
of school quality and local property taxes on house values,
using a wide range of methods and data sets. This literature
has expanded significantly in recent years as measures of
student performance on standardized tests, which are key
indicators of school quality, have become more widely
available. Studies published before 1999 are reviewed in
Ross and Yinger (1999), but a comprehensive survey of
the studies published since then is not available.1 This paper

is designed to fill this gap. We explore methodological inno-
vations in the recent literature and ask whether recent stud-
ies consistently find a significant impact of school quality on
house values.

This paper proceeds as follows. Section 2 provides a
conceptual framework for thinking about school quality
capitalization. Section 3 presents a methodological review
of 50 capitalization studies and their results. Section 4 con-
cludes the paper with suggestions for future research.

2. Conceptual framework

This section develops a conceptual framework for pub-
lic service capitalization and discusses the implications of
this framework for empirical work on the topic.

2.1. Bidding and sorting

As presented in Ross and Yinger (1999), the standard
model of school quality capitalization builds on five central
assumptions. First, households fall into distinct income-
taste classes, and households in a class are assumed to have
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identical demand for housing, school quality, and other
goods. Second, mobile households can move at no cost
across jurisdictions until households of the same class ob-
tain the same utility level, leading to an equilibrium in which
no household has an incentive to move. Third, only residents
in a jurisdiction can benefit from school services provided
there, and the same services are received by all households
in a given jurisdiction. Fourth, an urban area has many
communities with fixed boundaries that offer different
school qualities and effective property tax rates. Fifth, all
households are homeowners.

A household’s budget constraint requires income to
equal spending.

Y ¼ Z þ PH þ tV ¼ Z þ PH þ t
PH
r
¼ Z þ PH þ t�PH

¼ Z þ PHð1þ t�Þ ð1Þ

where Y is the household’s income; Z is a numeraire good;
H is units of housing services, which are sold at price P; t is
the effective property tax rate, which is equal to [(nominal
tax rate � assessed values)/market (or sales)values]; V is
the market value of a house and equal to PH/r, where r is
the appropriate discount rate; and t⁄ = t/r.

The household’s problem is to determine how much to
pay for H given the quality of local public services, S, and
the effective tax rate, t. This problem can be specified by
determining the maximum price a household will pay for
housing associated with a given S, holding their utility con-
stant. More technically, the household problem is defined
by solving (1) for P and maximizing the result with respect
to H and Z subject to a utility constraint. Or, maximize

P ¼ Y � Z
Hð1þ t�Þ ð2Þ

subject to

UðZ;H; SÞ ¼ U0ðYÞ ð3Þ
where U0 is the utility achieved by households with in-
come Y.

Now we can use the envelope theorem and the first-or-
der condition of this problem with respect to Z to derive
the well-known result:

PS ¼
US=UZ

Hð1þ t�Þ ¼
MB

Hð1þ t�Þ ð4Þ

where US=UZ indicates the marginal rate of substitution be-
tween S and Z, which is the marginal benefit from S in dollar
terms, MB. Eq. (4) is a differential equation with a solution,
P{S}, which depends on the form of the utility function. LetbP stand for the before-tax price of housing. Then using well-
known results about property tax capitalization and the
above formula for housing price, V, we can write:2

V ¼ PH
r
¼ PbPfSg

r þ bt
¼ HbPfSg

r 1þ b
r t

� � ð5Þ

where b is the degree of property tax capitalization. Using
the approximation lnð1þ �Þ � �when � is close to 0, taking

the log of Eq. (5) and adding a constant, j, and error term,
�, produces an estimation equation.3

ln V ¼ jþ a ln bPfSg þu ln H � b
r

� �
t þ � ð6Þ

The principal theoretical problem with Eq. (6) is that it
applies to a single household type. Houses are sold to many
household types, however, and the implicit parameters in
the bP function, can vary from one household type to an-
other. This issue can be resolved by turning to the Rosen
(1974) framework and to the concept of household sorting.
In this framework, Eq. (6) is the bid function for a single
household type, and the housing price or value function
we observe in the market is the envelope of the underlying
household bid functions. Households sort according to the
slopes of their bid functions, such that households with
steeper bid function for S (that is, a higher ratio of MB to
H) win the competition for housing in the jurisdictions
where the level of S is highest. Thus, movement along the
bid-function envelope reflects both change in bids as S
changes and changes in household types due to sorting.

Although the logic of a bid-function envelope is well
known, only a few studies have attempted to derive this
envelope. Epple (1987) considers the case of a utility func-
tion equal to

Ui ¼
X

j

hðXj � aijÞ þ Z ð7Þ

where X is a housing attribute, Z is still a numeraire good, h
and a are preference parameters, and i and j index house-
holds and housing attributes, respectively. He assumes the
distributions of X and a are normal and shows that the
resulting bid-function envelope, P{X}, is

PfXg ¼ b0 þ
X

j

b1jXj þ
X

j

b2jðXjÞ2 þ
X

j

X
j0

b3jj0XjXj0 ð8Þ

In this equation, the bs are functions of the hs and of the
parameters of the a and X distributions. This formulation
could be applied to housing if all public service and struc-
tural traits were brought into the X vector.

Yinger (2010) derives bid-function envelopes under the
assumptions that the service and housing demand func-
tions take the constant-elasticity form; that sorting is
determined by bid-function slopes (as in the standard the-
orem discussed above); and that the equilibrium relation-
ship between the service level, S, and the bid-function
slope, w, can be approximated by S ¼ ðr1 þ r2wÞr3 . Three
easy-to-estimate special cases of this envelope arise when
the price elasticity of demand for housing is minus one and
r3 equals one. Let l be the price elasticity of demand for S
and C be a constant, then these cases, which can be intro-
duced into Eq. (6), are

lnfbPg ¼ C þ r1

r2

� �
1
S

� �
þ 1

r2

� �
lnfSg ðif l ¼ �0:5Þ; ð9aÞ

lnfbPg ¼ C � r1

r2

� �
lnfSg þ 1

r2

� �
S ðif l ¼ �1:0Þ; ð9bÞ

lnfbPg ¼ C � r1

r2

� �
þ 1

r2

� �
S2 ðif l ¼ �1Þ: ð9cÞ2 The property tax capitalization formula can be derived by applying the

envelope theorem to the above household maximization problem and using
the initial condition that the before-tax and after-tax prices of housing are
equal when t = 0. See Ross and Yinger (1999). 3 Note that ln r is included in j.
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