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1. Introduction

The ability of individuals to sort across locations and choose their
preferred tax–benefit combination is an essential assumption of
Tiebout (1956)'s work. Indeed, sorting has been a fundamental as-
sumption in modern public finance1 and leads to a simple empirical
hypothesis: holding everything else constant, a decrease in property
taxes will cause in-migration to a jurisdiction and a corresponding
increase in the quantity of housing. In spite of this clear prediction,
there have been few reliable empirical estimates of the effect of
property tax changes on household mobility. This primarily is driven
by empirical challenges that include the potentially endogenous re-
lationship between population and tax levels, attenuation errors
due to spatial and population aggregation, and difficulties in control-
ling for changes in public good levels associated with changes in tax
levels.

The dual relationship between population and taxes is a classic
‘chicken-or-egg’ problem: Do tax changes attract in-migrants to a
jurisdiction or do new in-migrants bring with them preferences
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for changes in tax levels?2 Thus, to correctly identify the effect of
taxes on household mobility it is important that the determinant
of the tax change under consideration is not affected by changing
demographics. A second issue common in the literature concerns the
impact of aggregating data to the state or county level. Aggregation in-
troduces attenuation issues associated with taking demographic and
tax averages across diverse populations and locations.3 Further, high
degrees of aggregation may mask the presence of an inelastic housing
supply. In this case, shifts in housing demand due to property tax
changes may not be solely observed through changes in housing quan-
tities, but may also be capitalized into housing values.4

A third issue is that tax levels are typically associated with
spending local public services. In the empirical literature, re-
searchers have used proxies for public good levels such as commu-
nity demographic composition including race, age and income to
address this issue.5 However, these specifications may suffer from
omitted variable bias. To overcome this problem, several studies
2 Conway and Rork (2006) show that this is a valid concern; elderly migration
patterns are not driven by Estate, Inheritance and Gift taxes. Causation does in fact
run in reverse; retirees move to jurisdictions for reasons other than low tax rates
(superior climate, etc.) and then vote for lower taxes once they arrive. Additional
work by Conway and Rork (2012) finds that elderly migration patterns are not
driven by income tax breaks.

3 See for instance: Conway and Houtenville (1998, 2001, 2003), Dresher (1994), and
Duncombe et al. (2003).

4 An additional empirical consideration regarding supply elasticity was identified by
Glaeser and Gyourko (2005) and Glaeser and Gyourko (2006), who show that housing
supply elasticity is sensitive to the direction of demand shifts as a result of the durabil-
ity of housing structures.

5 Examples include Cebula (1974), Cebula (2002).
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have used populations that do not consume the public good that is
funded with the studied tax.6 Farnham and Sevak (2006) provide
one of the best examples of this identification strategy and argue,
based upon a life-cycle model of mobility, that ‘empty-nesters’ (in-
dividuals whose children are no longer living at home) will experi-
ence fiscal gains by reducing their exposure to public education
spending and thus lower property taxes by moving. Their use of
empty-nesters helps ensure that the impact of school property
taxes on migration patterns may be examined without concern
for the confounding influence of the local public good level. Signif-
icantly, the authors find that households which move across state
lines and those in states without school funding equalization real-
ize large fiscal gains, while those who move within states which
have state level school finance equalization do not realize these
gains. While this approach addresses the problem of confounding
public goods, there is still the issue of causality. Are retirees voting
to lower tax rates in jurisdictions that they chose for amenities that
are independent of tax rates (e.g., weather)? In related work Shan
(2010) estimates the effect of higher property tax rates on 2-year
mobility rates of homeowners over the age of 50 and finds that a
$100 increase in annual property taxes is associated with at 0.73
percentage point increase in the 2-year mobility rate.

This paper compliments the existing literature by conducting a di-
rect test of the Tiebout assumption that household location decisions
will be responsive to a decrease in tax rates. Our test is conducted
using a structural change introduced from Michigan's Proposal A,
which resulted in a state mandated change in school district tax rates
in 1993. The reform provides a unique opportunity for a direct test for
five reasons. First, it introduces a large, exogenous shock to tax rates
across school districts. The changes were imposed by the state, so the
duality problem is eliminated and the causal impact must run from
the tax change to the change in household counts.

Second, in contrast with the rest of the literature, this tax change is
measured at a spatially disaggregated level. The demographic data is
identified and school level taxes are imputed at the tract level thus en-
suring that proxies for housing supply elasticity are plausible, and that
errors due to demographic and tax aggregation are minimized.

Third, our analysis decouples taxes from the quantity of local public
goods by focusing on changes in vacation home households who do not
consume the local school provision and are unlikely to receive signifi-
cant spillovers from school expenditure in their vacation jurisdiction.
Thus, consistent with studies of elderly migration undertaken by
Farnham and Sevak (2006) and Shan (2010), we can be assured that
the mobility response is not driven by changes in school expenditures,
but rather by local tax rates.

Fourth, in contrast to Farnham and Sevak (2006) and Shan (2010)
our unit of observation is the tax jurisdiction, not the household. This
is a subtle but important distinction since we can more confidently
proxy for other factors such as housing supply elasticity and changes
in local amenities which may affect household mobility responses to
changes in fiscal conditions.7

Finally, unlike studies of the retiree population, vacation home
owners typically cannot vote in their vacation jurisdictions and
thus concerns about reverse causality are greatly reduced.

As we discuss below, our analysis finds evidence that the vacation
home market is sensitive to property tax rates. After controlling for
baseline millage rates prior to Proposal A, we show that jurisdictions
6 Dresher (1994), Duncombe et al. (2003), Conway and Houtenville (2001), Farnham
and Sevak (2006) and Shan (2010) examine the role of taxation and school expenditures
on the elderly population.

7 The one possible downside of using tax jurisdiction as the unit of observation is the
possibility that local tax rates may be affected by migrant households thus introducing
an additional source of endogeneity. This potential bias may be alleviated by using
household level data such as those of Farnham and Sevak (2006) and Shan (2010),
or in our case by looking at the vacation home market, whose members do not have
the right to vote in the vacation home jurisdiction.
which had a larger drop in tax rates saw a corresponding increase in va-
cation home densities.We estimate that themagnitude of this response
is approximately 1 additional vacation home per square kilometer for
every 3–4 mill drop in the tax rate. The desire of potential vacation
homeowners to locate in places with low property taxes is the most
plausible explanation for this growth pattern.

2. Background: Michigan's 1994 Proposal A

Prior to Michigan's 1994 school finance reform, school funding
was primarily provided by locally determined property taxes. This
system led to vast differences in per pupil expenditures across school
districts, with the poorest district funding schools at $3400 per pupil
and the richest district at $10,000 per pupil. With support from
Governor John Engler, State Senator Deb Stabenowproposed legislation
to end the property tax as a funding source for local public schools. This
legislation passed, thus ensuring that voters no longer had the status
quo as a ballot option and forced action to find a new school funding
source. In March of 1994, voters were given two choices both of
which would drastically reduce property taxes from the pre-1993
level; either they choose Proposal A, which would impose an increase
in sales taxes or choose a statutory alternative which would require
an increase in income taxes. Proposal A passed by a margin of 2–1.8 In
addition to lowering property tax rates and increasing the dependency
on a sales tax, Proposal A also switched the school funding mechanism
from a power equalization plan to a foundation grant system, capped
assessment increases on property, and included a homestead exemp-
tion for residents which assured that they received an 18 mill property
tax discount relative to commercial, rental, and non-resident (including
vacation home) properties.

While the fiscal equalization measures of Proposal A decoupled the
majority of K-12 revenues from local sources, school districts retained
the power to raise local revenue through three general channels; a gen-
eralmillage for operatingpurposes levied on non-homesteadproperty, a
hold-harmless millage for high spending districts, and millages for cap-
ital purposes funded either via bonds or sinking funds. The first of these,
the general millage for operating purposes, was used to finance local
school district operations and capped the non-homestead millage rate
at the minimum of 18 mills or the number of mills levied in 1993
while leaving homestead property exempt. This tax was collected and
spent locally but districts had no control over the actual level. Impor-
tantly, this meant that the vast majority of districts (97% in 1995) had
a state-mandated vacation to residential tax differential exactly equal
to 18 mills. The second local millage allowed by Proposal A was the
hold-harmless millage which allowed the 51 highest spending school
districts (of the 557 total districts) to levy an additional tax on both
homestead and non-homestead property in order to ensure that dis-
tricts would have the ability to raise the same amount of operating rev-
enue per pupil as they had prior to Proposal A.9 Of these 51 highest
spending districts, 32 utilized the hold-harmless millage as of 1995,
with an average of 8.7 mills levied by these districts. While the previous
two local operating millages granted minimal control to a small set of
the highest spending school districts, muchmore discretionwas allocat-
ed for the financing of capital projects. These projects could be funded
either through school district saving via sinking funds or through the
more commonly used debt financing through bond issuance. As of
1995, 426 of the 557 school districts had outstanding capital obligations,
the vast majority of which had been allocated prior to Proposal A.

Given that Proposal A caused a large and heterogenous drop in prop-
erty tax rates across local districts and effectively centralized school
taxation, funding, and spending control to the state level with a single
8 For a more detailed examination of Michigan before and after the school finance
reform, see Courant et al. (1995) or Cullen and Loeb (2004).

9 The threshold for a school district to qualify for the hold-harmless millage was that
1993 per-pupil revenues must have been higher than %6500.
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stroke, it has received significant attention in the literature. Skidmore et
al. (2010) use the exogenous change in assessment growth limits to
evaluate the distributional impact of the caps on housing values.
Papke and Woolridge (2008) and Papke (2005) evaluate how student
spending equalization impacted student performance. Epple and
Ferreyra (2008) examine the impact of the reform on housing values
and community composition and Ferreyra (2009) examines the general
equilibrium effects of Proposal A on compositional change, school qual-
ity, and capitalization. However, there has been no research, to our
knowledge, on the impacts of the heterogenous shock to local property
tax on household mobility.

3. Data description

The goal of our empirical analysis is to examine how an exoge-
nous change in school district property taxes affects vacation home
demand. We proxy for the demand shift with the change in census
tract vacation home density. We use changes in density rather than
N/A
0.00 : 0.09
0.09 : 0.72
0.72 : 1.64
1.64 : 4.01
4.01 : 385.5

N/A
-8.61 : -0.16
-0.16 : 0.00
0.00 : 0.18
0.18 : 0.94
0.94 : 41.96

Density: 1990 Baseline

Density: 1990-2000 Change

Fig. 1. Vacation ho
counts due to the marked heterogeneity in tract sizes. We addition-
ally include proxies for urban and non-urban locations to control
for issues relating to housing supply elasticity. Beyond the effect of
the tax change, vacation home demand in a jurisdiction may also
shift for a variety of other reasons, including changing tastes for ame-
nities such as lakes and public lands, spillovers due to the presence of
other vacation home owners, underlying migration patterns of the
potential vacation home households, changes in density of first
home development, as well as other unobserved location specific ef-
fects. We proxy for these demand determinants by constructing a va-
riety of spatial and demographic variables. We then leverage this
‘natural experiment’ to estimate the effect of the tax change on vaca-
tion home density using a simple, reduced form specification.

3.1. Dependent variable

We focus on the changes in vacation home density across Michi-
gan tracts between 1990 and 2000 using data from the decennial
me densities.



Table 1
Summary statistics.
Source: Author's calculations from U.S. Decennial Census, tax data from Michigan De-
partment of Treasury, Michigan State Tax Commission and Michigan Department of
Geographic Information.

Summary statistics (N = 459)

Variable Mean Std. dev.

Δ Vacation home density 0.39 3.03
Vacation home density 1990 5.21 20.9
τ93 35.88 4.98
τ95 21.00 2.89
τ00 22.27 2.71
Δτ93 − 95 −10.94 5.13
Δτ95 − 00 1.28 2.02
Share of public area 0.12 0.17
Share of vacation homes 1990 0.30 0.47
Median income 1990 6.22 9.01
First home density 1990 75.6 151.16
Share of tract with lake 0.03 0.07
Share of tract with lake2 0.01 0.04
Share of tracts with no lake 0.30 0.46
Demand 10–50 mi 1990 5.50 6.98
Demand 50–100 mi 1990 10.64 9.18
Demand 100–250 mi 1990 66.30 32.72
Δ Demand 10–50 mi 4.84 5.04
Δ Demand 50–100 mi 9.90 7.28
Δ Demand 100–250 mi 74.51 29.16

743E. Johnson, R. Walsh / Regional Science and Urban Economics 43 (2013) 740–750
U.S. Census. We use the census definition of vacation homes and
count all units that are classified as vacant for seasonal, recreational,
or occasional use. The question and classification are consistent for
the 1990 and 2000 census.10 We ensure that census tract boundaries
are spatially consistent across the time periods by identifying sets of
1990 and 2000 tracts which, when aggregated together, form a com-
mon boundary. For the time period between 1990 and 2000 these
tracts are aggregated into 1825 unique common boundary tracts.11 Fi-
nally, to ensure that we are focused on places which may plausibly be
potential vacation home destinations, we only include the 459 common
boundary tracts which had at least 15 vacation homes in the baseline
year of 1990.12

There are two benefits to having Proposal A (1994) fall approximately
in themiddle of the census observations. First, it is plausible thatmost va-
cation home location decisions prior to 1993 did not take the future tax
overhaul into account. Therefore, the baseline vacation home population
in 1990 almost certainly did not take the effects of Proposal A into account
when making location decisions. Second, sampling the population again
in 2000, six years after Proposal A passed gives the vacation homemarket
sufficient time to react.

We construct the density of vacation homes in each tract by first tak-
ing the reported number of vacation homes in the common boundary
tracts and then dividing by the habitable area. Habitable area is consid-
ered any location which is not covered by water or public lands. To con-
struct this measure, we exclude publicly owned lands, lakes, and rivers
from the area of each tract.13 The density of vacation home development
is defined as vacation homes/habitable area (in km)2.14 The top panel in
Fig. 1 shows the geographic distribution of vacation home densities for
1990. As we would expect, vacation home densities are higher in North-
ern Michigan and in tracts which border the Great Lakes. The bottom
panel in Fig. 1 displays changes in vacation home density from 1990 to
2000. Table 1 provides summary statistics for these vacation home vari-
ables as well as the independent variables we discuss in the next section.
3.2. Independent variables

The primary explanatory variable of interest is the vacation home
property tax rate change resulting from Proposal A. School property tax
rates in each school taxing jurisdiction for the years 1993 through 2000
were obtained from the Michigan State Tax Commission and the Depart-
ment of Treasury Office of Revenue and Tax Analysis. The tax change in
which we are interested was phased in over 1994 and 1995 (the two
year lag reflects the fact that it took two years for these adjustments to
be completed). The top panel in Fig. 2 shows the geographic distribution
of baseline 1993 vacationhome schoolmillage rates and thebottompanel
the millage rate changes.15 The magnitude of the tax changes due to Pro-
posal A was very large relative to the usual year to year property tax
changes both prior to and post implementation. Table 2 presents this cor-
relation between tax rates for all adjacent years from1990 to 2000. For all
year pairs outside the 1993–1995 window, correlations are above 0.95.
During the transition, the correlation drops as low as 0.21.
10 This category has been present in one form or another in the census since 1940.
However, until the 1990 census it included housing units for migrant workers. Fortu-
nately, for the 1990 and 2000 census, migrant worker housing units are given their
own category.
11 There are originally 2533 tracts in the 1990 data and 2721 tracts in the 2000 data.
12 While we lose a majority of the overall tracts in the state, we retain a vast majority
of the land area due to the relatively large spatial extent of the ex-urban and rural
tracts. Evidence of this is provided in Tables 1 and 2 where eliminated tracts are de-
fined as N/A in the legend.
13 GIS shape files from Michigan Department of Geographic Information and Census
TIGER files.
14 Table 5 shows that results are robust to specifying the dependent variable as the
count of vacation homes in 2000 with the count of 1990 and tract area as controls.
15 The tax rates are measured in mills. One mill represents $1 for every $1000 of tax-
able value.
There are several issues that must be addressed to understand the
role of the 1993–1995 tax change in our identification strategy (Fig. 3).
First, themagnitude of the statemandated tax change that occurred as a
result of Proposal A was systematically linked to the baseline 1993 tax
rates. To ensure that we are identifying off the variation in the tax
change unexplained by the potentially endogenously determined base-
line, we include the 1993 local school millage rate in our model. The
inclusion of the baseline 1993 millage rate helps account for otherwise
unobserved local preferences for school spending in both operating and
capital basedmillage rates. Importantly, capital financing is determined
not only by local preferences for school spending but also in large part
by cyclical variation in the capital funding cycle. Therefore, the vast
majority of variation in tax rate change is unexplained by the baseline
due to the cyclical nature of debt financing. To better understand if
the inclusion of the baseline tax effectively controls for the unobserved
fiscal determinants, we evaluate the residuals from a regression of the
1993–1995 tax change on the baseline 1993 tax rate and county fixed
effects. The dispersion, levels and magnitudes of these residuals do
not appear to be related to the baseline tax rates or the size of the un-
derlying tax change, thus supporting the conjecture that the inclusion
of the baseline tax accounts for the unobserved fiscal preferences that
may be correlated with the tax change.

The second potential identification concern with the 1993–1995
tax change is related to the work of Anderson (2006); Anderson
(2011) who provides evidence that local fiscal choices are sensitive
to the presence of a tax exporting vacation home market. It is possi-
ble that the magnitude of the 1993–1995 tax change could in part
have been determined by the size of the vacation home market
prior to Proposal A through the baseline 1993 millage rate. Again,
the solution is to include the baseline 1993 millage rate into our
specification to ensure that the remaining variation in the tax change
is due to cyclical components. We evaluate how well the 1993 tax
rates absorb the potential endogenous relationship between the va-
cation home market and size of the tax change by regressing the re-
sidual discussed above on three different measures of vacation home
intensity; percent vacation home, number of vacation homes and va-
cation home density in 1990. Results are not significantly different
from zero and support the claim that any potential impact on the



17 Millage rate changes post-Proposal A are due not only to the districts which qual-

N/A
17.71 : 28.12
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Millage Rate: 1993 Baseline

Millage Rate: 1993-1995 Change

Fig. 2. Vacation home school millage rates.
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1993–1995 tax change of 1990 vacation homemarket is explained by
the 1993 tax rates.

Finally, while including the baseline 1993 millage rates helps in-
sure that the remaining variation in the 1993–1995 tax change is
plausibly exogenous, tax changes that occurred between 1993 and
1995 may be correlated with tax changes that occur either pre- or
post-treatment.16 The correlation between the 1990–1993 and 1993–
1995 changes is minimal (−0.013) and pre-treatment changes are of
minor concern. However, it is possible that changes in vacation home
counts are being driven by tax changes that occurred after Proposal A
had been fully implemented in the years 1995–2000. The correlation
between the 1993 and 1995 tax changes and 1995 to 2000 changes is
−0.38, giving credibility to this possibility as school districts which
had the largest decreases inmillage rates alsowere the ones to increase
16 Exact school district rates are missing for 1990–1992, so county level averages are
used in their place.
taxes the most after the change.17 Failure to include the 1995–2000 tax
changes could result in a downward bias given the negative correlation
between 1993–1995 and 1995–2000 tax changes. We revisit this ques-
tion in greater detail in Section 3 and show that inclusion of the 1995–
2000 tax changes increases the magnitude of our coefficients for the
1993–1995 change.

We use Census TIGER files to identify the spatial location of each
school taxing jurisdiction in the state. These tax jurisdictions are
then overlaid onto their corresponding tracts. The task of attaching
tax rates to these tracts is complicated by the fact that the tax juris-
dictions do not all share common borders with the census tracts.
ified for the flexible hold-harmless rates, but also to an increasingly diverse set of ex-
penses that were allowed to be allocated as capital expenditures. This increased
flexibility helped bring back an expanded, if minimal amount of local control over
spending to school districts after 1995.
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Table 2
Annual school property tax change correlation 1990–2000.
Source: Michigan Department of Treasury and Michigan State Tax Commission Years 90–91, 91–92, and 92–93 are based on county level averages of school district tax rates. All
remaining years after this are based upon disaggregated school tax rates.

90–91 91–92 92–93 93–94 94–95 95–96 96–97 97–98 98–99 99–00

Correlation 0.990 0.977 0.965 0.210 0.421 0.939 0.955 0.967 0.972 0.971
Average change 0.117 0.517 −1.01 −15.35 0.00 0.030 0.090 0.000 −0.040 −0.050
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We compute the area weighted average tax rate for each tract as
specified in Eq. (1).18

τ ¼ 1
A

XN

i¼1

aiτi; ð1Þ

A is the total tract area, ai is the area covered by tax rate τi and N is
the total number of unique tax jurisdictions within the tract.

In addition to changes in tax rates, several other factors may be
determinants of changes in vacation home demand over the sample
period. The first of these are changes in demographics in the poten-
tial demand regions for Michigan's vacation homemarket. According
to the National Association of Realtors, the typical vacation home
buyer in 2005 was 52 years old, earned $82,800 and purchased a
property that was a median of 317 miles from their primary resi-
dence. In order to develop measures of potential demand, demo-
graphic data was collected for all tracts within the five states that
share a boundary with the state of Michigan. This data is used to
compute the count of households between the ages of 45 and
64 years with a median income greater than $50,000 for 1990 and
2000.We then compute the count of these households that livedwithin
10, 50, 100, 250 and 500 miles of each tract to construct counts of po-
tential vacation home buyers residing in a set of four distance bands
(10–50 miles, 50–100 miles, 100–250 miles, and 250–500 miles).
Changes in the counts between 1990 and 2000 were also computed.

Calculationswere complicated by the fact that for theGreat Lakes re-
gion, distances need to be constructed over a non-convex surface. For
instance, if an individual with a primary residence in Chicago wanted
to travel to a vacation home in Traverse City, Michigan, they would
need to drive around Lake Michigan. Thus, simply calculating the
straight line distance from the centroid of her home census tract to
18 A second approach would be to implement a weighting strategy based upon pop-
ulation rather than area. However, this weight would require additional smoothing
thereby introducing aggregation bias and would add a population measure to our de-
pendent variable. For these two reasons, the area based weight is used.
the centroid of the appropriate tract in Traverse City would greatly un-
derestimate the true distance. To account for the need to travel around
the Great Lakes we first construct a network of paths connecting all po-
tential first home locations and all tracts. For all possible combinations
of first and vacation home locations, we then compute the shortest dis-
tance using a modified Dijkstra algorithm on the network and used this
as the travel distance between the two locations.19

Amenities such as public land or bodies ofwatermay also determine
the demand of potential vacation home owners for a jurisdiction. In
Michigan, public lands include State and National Forests, State Parks,
Military land, State Recreation Areas, State Wildlife Research Areas,
and landunder control of theNature Conservancy. To identify the public
land area in each tract, boundary data provided by theMichiganDepart-
ment of Geographic Information was overlaid on the tract boundary
files and the area of each intersection was then calculated. Including
lakes and rivers allows us to control for the amenity value and remove
the portion of computed tract area covered by water. As expected,
lakes and rivers are important potential drivers of vacation home de-
mand, an intuition supported by The National Association of Realtors
that identify water access as a major determinant in the locational
choices of vacation home owners. To identify these areas, year 2000
Census water boundary maps were combined with lake and river data
from the State of Michigan Geographic Data Library and GIS routines
were used to address differences in the boundary files. Two separate
measures were constructed using this data. First, the area within each
tract covered by water was computed in the same manner as the area
of public lands. Second, in order tomeasure the potential for waterfront
development, the percentage of the total land area within each tract lo-
cated within 100 m of a shoreline was computed.

Demographic characteristics such as median income of tract resi-
dents, percentage of residents that own their own home, and the densi-
ty of first homeowners in a given tract that may also drive the demand
for vacation homes are also included. County level fixed effects are used
to capture additional unobserved spatial correlated changes over the
study time period. We cluster at the county level to correct for bias in
standard errors.20

4. Analysis

The baseline specification for our analysis is given in Eq. (2). Where
Δτ93 − 95 is the tax change induced by Proposal A from 1993 to 1995,
τ93 is the 1993 tax rate, County is a vector of county fixed effects, and
Demand controls includes measures of water access and public lands,
median tract income, and both distance band demand counts in 1990
and changes in these counts from 1990 to 2000.

Δ Vacation home density ¼ β1 þ β2Δτ93−95 þ β3τ93 þ β4τ
2
93

þ γ Countyþ δ Demand controlsþ u:
ð2Þ
19 We exclude potential Canadian demand from this sample due to anecdotal evi-
dence and institutional constraints. This exclusion is supported by a National Associa-
tion of Realtors report 2007 which, based on back of the envelope calculations,
suggests that no more than 1% of second homes in Michigan are owned by Canadians.
20 Moulton (1990).



Table 3
Change in vacation home density (regressed on 1993–1995 tax change).

Δτ93 − 95 −0.0579 −0.1635** −0.2148*** −0.0559 −0.1799 −0.2409**
(0.043) (0.082) (0.063) (0.048) (0.113) (0.096)

Δτ93 − 95 ∗ Urban dummy 0.2008** 0.2186**
(0.077) (0.107)

τ93 0.0730 −0.8951 −0.9730 −0.0774 −1.7575 −1.8132
(0.358) (0.892) (0.902) (0.440) (1.178) (1.180)

τ93 ∗ Urban dummy 0.0433 0.0423
(0.047) (0.047)

τ932 −0.0060 0.0060 0.0074 −0.0038 0.0183 0.0193
(0.005) (0.012) (0.012) (0.007) (0.016) (0.016)

Vacation homes1990 −0.0003* −0.0004*** −0.0004*** −0.0003 −0.0004 −0.0004
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

%Vacation homes1990 −0.6377 −0.5235 −0.5431 −0.7160 −0.4668 −0.4118
(0.582) (0.745) (0.752) (0.633) (0.757) (0.755)

Median income1990 0.0139 0.0274** 0.0183 0.0144* 0.0318** 0.0207**
(0.010) (0.014) (0.014) (0.008) (0.013) (0.010)

%Area public lands1990 −0.3764 0.2325 0.1376 −0.3314 0.5290 0.4578
(0.698) (1.100) (1.095) (0.732) (1.230) (1.195)

First home density1990 0.0037 0.0046 0.0061 0.0037* 0.0046 0.0066*
(0.002) (0.003) (0.004) (0.002) (0.003) (0.004)

ΔFirst home density1990 − 2000 −0.0167 −0.0141 −0.0080 −0.0094 0.0018 0.0117
(0.012) (0.013) (0.012) (0.020) (0.018) (0.017)

Vacation home density1990 0.0384* 0.0387 0.0355 0.0382 0.0377 0.0335
(0.023) (0.031) (0.031) (0.023) (0.030) (0.030)

%Lake 12.5295** 13.9956* 15.6526** 12.4405* 14.9276* 16.7690**
(5.938) (7.847) (7.685) (6.668) (8.106) (7.874)

%Lake2 −25.7752*** −29.9165*** −31.5190*** −25.8522*** −30.9118*** −32.7665***
(8.636) (11.107) (10.844) (9.474) (10.935) (10.635)

No lake 0.2718 0.3749 0.3335 0.2323 0.4664 0.4184
(0.171) (0.261) (0.255) (0.173) (0.284) (0.271)

1990 D10 − 50 0.0229 0.2844 0.6485 0.0547 0.3784 0.7737
(0.260) (0.610) (0.537) (0.248) (0.537) (0.466)

1990 D50 − 100 0.1308 0.6734 1.0055** 0.1480 0.9920 1.3659*
(0.162) (0.547) (0.441) (0.167) (0.704) (0.799)

1990 D100 − 250 0.0059 0.2254 0.5098 0.0277 0.5972 0.9307
(0.138) (0.417) (0.383) (0.143) (0.579) (0.746)

1990 D250 − 500 −0.0933 0.0877 0.3868 −0.0665 0.6931 1.0576
(0.143) (0.449) (0.422) (0.150) (0.638) (0.792)

Δ1990 − 2000D10 − 50 0.0021 −0.3154 −0.7279 −0.0497 −0.1847 −0.6033
(0.339) (0.838) (0.775) (0.330) (0.748) (0.579)

Δ1990 − 2000D50 − 100 −0.2161 −0.9841 −1.3488** −0.2278 −1.1135 −1.4823*
(0.194) (0.681) (0.566) (0.201) (0.774) (0.808)

Δ1990 − 2000D100 − 250 −0.0130 −0.3107 −0.6041 −0.0368 −0.5256 −0.8377
(0.144) (0.486) (0.460) (0.149) (0.610) (0.739)

Δ1990 − 2000D250 − 500 0.0798 −0.1188 −0.4264 0.0496 −0.5759 −0.9149
(0.151) (0.540) (0.513) (0.159) (0.644) (0.733)

County dummy N Y Y N Y Y
Tax similarity control N N N Y Y Y
r2 0.2336 0.3341 0.3461 0.2247 0.3539 0.3693
N 459 459 459 434 434 434

Note: This table presents results for difference in difference estimations. * represents significance at the 10% level, ** at the 5% level and *** at the 1% level. The dependent variable is
the change in the density of vacation homes from 1990 to 2000. Columns 4–6 drop the 5% of tract groupings which have the most dissimilar school tax rates. Columns 1 and 4 do not
include county level controls. Columns 3 and 6 include urban dummy and interaction terms.

21 F-stat = 0.01 and P N F = 0.91 for Δτ93 − 95 + Δτ93 − 95 ∗ Urban dummy = 0.
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The fixed effect results provide support for the primary hypothesis
of the paper: decreases in tax rates are associated with increased de-
mand for vacation homes. The first two columns of Table 3 present re-
sults for the base specification with and without county fixed effects
and highlight the importance of looking at the effect of differences in
within county changes in tax rates. Our results suggest that an approx-
imately 6 mill drop in the property tax ratewill result in an increase of 1
vacation home per square kilometer.

One potential concern with the results presented thus far is relat-
ed to the effect of housing supply elasticity on the observed effect of
the demand shock. Lutz (2009) shows that a decrease in tax burdens
due to school finance reform in New Hampshire resulted in a large
amount of new construction in all areas except for those near the
Boston metro area where the demand shock was indeed capitalized
into housing values. The third column of Table 3 proxies for the sup-
ply elasticity with an urban dummy and an urban-tax interaction
variable. The urban dummy variable is set equal to one if over 90%
of the tract is located in an urban area. Column 3 shows that proxy
for the housing supply elasticity in this fashion has the expected im-
pact on our estimate of the tax change on vacation home densities;
places which are not urban, and thus can be expected to have a
more elastic land supply, see a vacation home quantity response
while those that are urban do not see such a quantity effect.21 This
specification predicts essentially no quantity effect on low elasticity
areas and an effect in high elasticity areas that is roughly 30% larger
than that estimated under the baseline specification.

As discussed above, in some cases tracts will contain multiple tax ju-
risdictions and thus simply averaging the millage rates across heteroge-
nous tracts could potentially lead to aggregation bias resulting from the
attenuation of the parameter estimates on the tax variables due to mea-
surement error. We quantify the effect of this attenuation bias by
constructing tax dissimilarity indices for each tract. These indices account
for the deviations from the area weighted average tax within the tract,



Table 4
Change in vacation home density (regressed on 1993–1995 and 1995–2000 tax changes).

Δτ93 − 95 −0.1014* −0.2293** −0.2839*** −0.1052 −0.2743* −0.3454**
(0.059) (0.106) (0.083) (0.070) (0.164) (0.135)

Δτ93 − 95 ∗ Urban dummy 0.2388*** 0.2902***
(0.074) (0.096)

τ93 0.1009 −0.8932 −1.0086 −0.0350 −1.7291 −1.8621
(0.352) (0.879) (0.868) (0.438) (1.148) (1.149)

τ93 ∗ Urban dummy 0.0493 0.0569
(0.047) (0.045)

τ932 −0.0071 0.0050 0.0071 −0.0052 0.0165 0.0187
(0.005) (0.012) (0.012) (0.007) (0.015) (0.015)

Δτ95 − 00 −0.1037* −0.1549 −0.1817** −0.1106 −0.1942 −0.2336*
(0.059) (0.096) (0.087) (0.072) (0.145) (0.130)

Δτ95 − 00 ∗ Urban dummy 0.2096 0.3361*
(0.145) (0.169)

Vacation homes1990 −0.0003* −0.0005*** −0.0005*** −0.0003 −0.0004* −0.0004
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

%Vacation homes1990 −0.6567 −0.4987 −0.5116 −0.7254 −0.4310 −0.3615
(0.597) (0.751) (0.764) (0.643) (0.764) (0.768)

Median income1990 0.0132 0.0266* 0.0192 0.0140* 0.0309** 0.0229**
(0.010) (0.014) (0.014) (0.008) (0.012) (0.010)

%Area public lands1990 −0.3876 0.2000 0.1459 −0.3371 0.5031 0.4818
(0.722) (1.121) (1.118) (0.760) (1.255) (1.230)

First home density1990 0.0037 0.0045 0.0059 0.0037* 0.0044 0.0063*
(0.002) (0.003) (0.004) (0.002) (0.003) (0.004)

ΔFirst home density1990 − 2000 −0.0162 −0.0145 −0.0084 −0.0091 0.0010 0.0103
(0.012) (0.013) (0.012) (0.020) (0.019) (0.017)

Vacation home density1990 0.0376 0.0379 0.0349 0.0372 0.0368 0.0330
(0.023) (0.031) (0.031) (0.023) (0.030) (0.030)

%Lake 12.6039** 14.0424* 15.4288* 12.4769* 14.7786* 16.3394**
(5.966) (7.831) (7.760) (6.661) (7.935) (7.746)

%Lake2 −25.9493*** −30.2510*** −31.6081*** −25.9994*** −31.1000*** −32.7082***
(8.695) (11.145) (10.969) (9.505) (10.887) (10.632)

No lake 0.2858* 0.3876 0.3504 0.2489 0.4559 0.4253
(0.167) (0.257) (0.251) (0.170) (0.276) (0.267)

1990 D10 − 50 0.0177 0.2145 0.5704 0.0441 0.2253 0.7019
(0.245) (0.605) (0.549) (0.235) (0.544) (0.432)

1990 D50 − 100 0.1358 0.5329 0.8266* 0.1466 0.7427 1.1436
(0.157) (0.540) (0.451) (0.161) (0.633) (0.697)

1990 D100 − 250 0.0125 0.1038 0.3738 0.0293 0.3535 0.7313
(0.135) (0.423) (0.403) (0.140) (0.519) (0.670)

1990 D250 − 500 −0.0980 −0.0532 0.2331 −0.0752 0.4140 0.8229
(0.138) (0.453) (0.437) (0.144) (0.556) (0.691)

Δ1990 − 2000D10 − 50 0.0223 −0.2340 −0.6511 −0.0215 −0.0296 −0.5498
(0.319) (0.824) (0.782) (0.311) (0.772) (0.593)

Δ1990 − 2000D50 − 100 −0.2306 −0.8188 −1.1325* −0.2357 −0.8414 −1.2163*
(0.190) (0.668) (0.570) (0.197) (0.714) (0.717)

Δ1990 − 2000D100 − 250 −0.0209 −0.1881 −0.4685 −0.0393 −0.2919 −0.6416
(0.142) (0.498) (0.486) (0.147) (0.589) (0.706)

Δ1990 − 2000D250 − 500 0.0839 0.0291 −0.2645 0.0578 −0.2941 −0.6695
(0.148) (0.553) (0.536) (0.154) (0.612) (0.674)

County dummy N Y Y N Y Y
Tax similarity control N N N Y Y Y
r2 0.2368 0.3378 0.3509 0.2281 0.3591 0.3770
N 459 459 459 434 434 434

Note: This table presents results for difference in difference estimations. * represents significance at the 10% level, ** at the 5% level and *** at the 1% level. The dependent variable is
the change in the density of vacation homes from 1990 to 2000. Columns 4–6 drop the 5% of tract groupings which have the most dissimilar school tax rates. Columns 1 and 4 do not
include county level controls. Columns 3 and 6 include urban dummy and interaction terms.
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while at the same time scaling by the sub-area of the deviating tax cover-
ages. The formula for this index is given in Eq. (3).

TaxSim ¼ 1
A

Xn

i¼1

ai τi−τð Þ2; ð3Þ

Columns 4–6 of Table 3 replicate columns 1–3 when we remove
the top 5% most dissimilar tracts from the sample (those having a
tax dissimilarity greater than 30).22 As expected, the removal of
22 The tax dissimilarity cutoff for the bottom quartile is 0.09, the 50% is 2.03 and the
75% is 7.83. The maximum tax value is 102.9422. Magnitudes are robust to a myriad of
differing cutoffs. The 5% cutoff retains the sample size while removing the worst atten-
uation offenders.
these dissimilar tracts reduces attenuation bias in the results. As col-
umn 6 indicates, for rural tracts a 4 mill decrease in tax rates is asso-
ciated with an increase of densities by 1 vacation home per square
kilometer.

5. Robustness checks

In Tables 4, 5 and 6, we conduct a series of robustness checks
designed to further investigate the alternative explanations and model
specifications that may affect our main finding concerning the respon-
siveness of vacation home density to the state mandated property tax
change.

First, we examine the hypothesis that since our identification
strategy is based upon the structural tax break that occurred be-
tween 1993 in 1995, estimates may be biased downward since



Table 5
Negative binomial model: dependent variable — vacation home counts in 2000.

Δτ93 − 95 −0.0121 −0.0311* −0.0437** −0.0195 −0.0360* −0.0524***
(0.016) (0.018) (0.017) (0.016) (0.019) (0.018)

Δτ93 − 95 ∗ Urban dummy 0.0565** 0.0741***
(0.024) (0.027)

τ93 0.2636*** 0.1510 0.1382 0.3687*** 0.0924 0.0834
(0.075) (0.098) (0.097) (0.086) (0.115) (0.112)

τ93 ∗ Urban dummy 0.0026 0.0065
(0.011) (0.011)

τ932 −0.0050*** −0.0035** −0.0033** −0.0067*** −0.0028 −0.0026
(0.001) (0.002) (0.002) (0.001) (0.002) (0.002)

Δτ95 − 00 −0.0275 −0.0487** −0.0492** −0.0355* −0.0451* −0.0491**
(0.018) (0.023) (0.024) (0.019) (0.025) (0.025)

Δτ95 − 00 ∗ Urban dummy −0.0122 0.0308
(0.053) (0.065)

Vacation home count1990 0.0006*** 0.0007*** 0.0007*** 0.0006*** 0.0007*** 0.0007***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Area (km) 0.0009*** 0.0010*** 0.0011*** 0.0010*** 0.0012*** 0.0013***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

%Vacation homes1990 0.9309*** 0.7221*** 0.7361*** 0.9500*** 0.7565*** 0.7893***
(0.120) (0.121) (0.119) (0.124) (0.132) (0.128)

Median income1990 0.0256*** 0.0268*** 0.0229*** 0.0254*** 0.0267*** 0.0229***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

%Area public lands1990 0.5242** 0.7689*** 0.7157** 0.5770** 0.8389*** 0.7987***
(0.245) (0.290) (0.283) (0.246) (0.296) (0.288)

First home density1990 −0.0009*** −0.0012*** −0.0004 −0.0008*** −0.0011*** −0.0002
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

ΔFirst home density1990 − 2000 −0.0042** −0.0024 0.0005 −0.0039* −0.0006 0.0032
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Vacation home density1990 0.0015 0.0038* 0.0022 0.0017 0.0037* 0.0019
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

%Lake 0.3906 1.1483 1.7289* 0.2935 1.2190 1.8038*
(1.021) (0.977) (0.963) (1.037) (1.000) (0.978)

%Lake2 −0.3789 −1.4206 −1.9043 −0.2811 −1.4971 −2.0009
(1.554) (1.507) (1.483) (1.558) (1.509) (1.474)

No lake −0.6075*** −0.5164*** −0.5374*** −0.6264*** −0.4944*** −0.5239***
(0.083) (0.087) (0.086) (0.085) (0.091) (0.089)

1990 D10 − 50 −0.0906 −0.1002 −0.0203 −0.0785 −0.0707 0.0514
(0.075) (0.121) (0.134) (0.077) (0.132) (0.156)

1990 D50 − 100 −0.0141 −0.1131 −0.0493 −0.0126 −0.0823 0.0221
(0.064) (0.139) (0.153) (0.067) (0.154) (0.180)

1990 D100 − 250 −0.0873 −0.1827 −0.1402 −0.0975* −0.1328 −0.0570
(0.057) (0.143) (0.152) (0.059) (0.167) (0.186)

1990 D250 − 500 −0.1157** −0.2380 −0.1850 −0.1295** −0.1517 −0.0648
(0.057) (0.154) (0.161) (0.059) (0.187) (0.203)

Δ1990 − 2000D10 − 50 0.0766 0.0153 −0.0851 0.0591 0.0012 −0.1390
(0.097) (0.161) (0.169) (0.099) (0.167) (0.179)

Δ1990 − 2000D50 − 100 −0.0284 0.0313 −0.0431 −0.0331 0.0258 −0.0829
(0.076) (0.161) (0.177) (0.078) (0.169) (0.191)

Δ1990 − 2000D100 − 250 0.1011* 0.1536 0.1101 0.1125* 0.1420 0.0725
(0.061) (0.159) (0.167) (0.063) (0.171) (0.187)

Δ1990 − 2000D250 − 500 0.1259** 0.2261 0.1706 0.1406** 0.1730 0.0916
(0.061) (0.171) (0.177) (0.063) (0.191) (0.204)

County dummy N Y Y N Y Y
Tax similarity control N N N Y Y Y
N 459 459 459 434 434 434

Note: This table presents results for the negative binomial model. The dependent variable count of vacation homes in 2000. * represents significance at the 10% level, ** at the 5%
level and *** at the 1% level. We include the number of vacation homes in 1990 and the total area of the tract here, otherwise all explanatory variables are the same as the difference
estimation in Table 4. Columns 4–6 drop the 5% of tract groupings which have the most dissimilar school tax rates. Columns 1 and 4 do not include county level controls. Columns 3
and 6 include urban dummy and interaction terms.
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the vacation home market may be responding to the negatively
correlated tax changes that took place from 1995 to 2000. Table 4
replicates the specification of Table 3, and only now we include
1995–2000 tax changes as explanatory variables. As expected, in-
clusion of the negatively correlated tax changes from the last half
of the decade strengthens the effect of the 1993–1995 tax change.
Focusing on column 6 of Table 4, controlling for this tax reversion
and land supply constraints leads to an estimate of a 3 mill change
being sufficient to increase the density of vacation home owners by
1 household per square kilometer.

As expected, the coefficients on the tax change from 1995 to 2000
are the same signs as the 1993 to 1995 tax change, however their
magnitude is lower. This highlights the identification issues present
in the traditional strategies of identifying the impact of tax changes
on household mobility. While the sign on the coefficient of the
1995–2000 tax change is consistent with expectations and suggests
that vacation home owners would prefer to live in jurisdictions
with lower tax rates, the magnitude is potential biased by the endog-
enous relationship of the tax rate and the tax exporting vacation
home market. For example, it could be that places which had a
large in-migration of vacation homes as a result of a large change
from Proposal A were able to pass along more of the tax incidence
to these individuals and therefore required less local taxation to
fund the desired public good level and lowered taxes as a result. In



Table 6
Change in vacation home density (regressed on 1993–1995 tax change).

Δτ93 − 95 0.0008 −0.2406* −0.3020*** 0.0141 −0.3039 −0.3789**
(0.063) (0.132) (0.109) (0.078) (0.198) (0.160)

Δτ93 − 95 ∗ Urban dummy 0.1982*** 0.2164***
(0.042) (0.052)

τ93 −0.4399 −1.1875 −1.3808 −0.6843 −2.1182 −2.3103*
(0.477) (1.092) (1.075) (0.536) (1.363) (1.368)

τ93 ∗ Urban dummy 0.0629*** 0.0680***
(0.021) (0.023)

τ932 0.0047 0.0093 0.0124 0.0088 0.0221 0.0251
(0.007) (0.014) (0.014) (0.008) (0.017) (0.017)

Δτ95 − 00 −0.0606 −0.1737 −0.2165* −0.0592 −0.2466 −0.3001*
(0.069) (0.129) (0.121) (0.079) (0.183) (0.172)

Δτ95 − 00 ∗ Urban dummy 0.2790 0.3761***
(0.169) (0.136)

County dummy N Y Y N Y Y
Tax similarity control N N N Y Y Y
r2 0.0477 0.1915 0.1981 0.0491 0.2243 0.2318
N 459 459 459 434 434 434

Note: This table presents results for difference in difference estimations. * represents significance at the 10% level, ** at the 5% level and *** at the 1% level. The dependent variable is the
change in the density of vacation homes from 1990 to 2000. Columns 4–6 drop the 5% of tract groupings which have themost dissimilar school tax rates. Columns 1 and 4 do not include
county level controls. Columns 3 and 6 include urban dummy and interaction terms.
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other words, even though the vacation home population does not
have the ability to vote, they still may have endogenously deter-
mined local tax rates. Due to Proposal A, the 1993–1995 tax change
does not suffer from this potential bias.23

Second, we specify a negative binomial model and regress the
count of vacation homes in 2000 on the same set of explanatory vari-
ables as in Table 5 above.24 To control for the fact that the vacation
home counts in 2000 are most likely correlated with the number in
1990 as well as the overall size of the tracts, we include the baseline
vacation home count in 1990 and the size of the vacation home mar-
ket (in km2) as controls. The sign on the 1993 to 1995 tax change in
column 6 is negative and significant for the rural areas and insignif-
icant for the urban areas, consistent with our preferred vacation den-
sity specification.

The results from our final robustness check are shown in Table 6,
which remove the compositional and demand side controls from the
model while retaining tax levels and changes, urban interaction terms
and county level fixed effects. Estimates from all columns are consistent
with those in Tables 4 and 5.25 Column 6 provides evidence that our
identification strategy successfully controls for observable covariates.
This is at least suggestive evidence that the 1993 millage rates are cap-
turing the impact of tract level fiscal tastes that existed prior to Proposal
A on the change in vacation home densities. As expected, removing
these controls increases the significance of the endogenously deter-
mined pre-Proposal A and 1995–2000 tax rates.
6. Conclusion

In this paper, we overcome the identification issues that are typ-
ically associated with isolating the effect of tax changes on housing
location choices. Identification is achieved by isolating exogenous
changes in the distribution of local school tax rates that arose as a re-
sult of the passage of ‘Proposal A’ in Michigan in 1993. We use a spa-
tially disaggregated data set on local property tax rates and focus on
the responses in the market for vacation homes to these differential
23 Another possibility is that the vacation home market had less time to react to the
tax that occurred between 1995 and 2000.
24 We use the negative binomial rather than the Poisson specification due to
overdispersion in the 2000 count data. As expected, the Poisson specification over-
states the confidence in the point estimates. We also include the 1995–2000 tax
changes to ensure that we are reporting the most conservative estimates of the impact
of the 1993–1995 tax change on vacation home counts.
25 Removing the 1995–2000 tax terms gives estimates consistent with Table 3.
changes in property tax rates. We use vacation homes to test the tax
mobility hypothesis because this population does not directly con-
sume the local public good funded by the tax change. As expected,
estimation results show that proxies for land supply elasticity have
explanatory power for picking up the quantity effect of vacation
home density changes in response to the tax change.

The results are especially relevant in the context of recent works by
Farnham and Sevak (2006) and Shan (2010). Similar to our research,
both of these studies consider the mobility responsiveness of a popula-
tionwhich does not plausibly consume the public good fundedwith the
tax. However, by observing tracts instead of households and vacation
homes rather than the elderly population, we are able to show the im-
portance of housing supply elasticity inmeasuring the Tiebout response
to changes in fiscal conditions. Our results clearly show a contrast in the
estimates of the tax change on vacation home density on rural versus
urban tracts. In fact, in urban tracts, where housing supply is more in-
elastic, estimates indicate that there are no net changes in the vacation
home density. In more rural areas, where housing supply is plausibly
more elastic, lower property taxes tend to cause significant increases
in net vacation home densities. Finally, our focus on vacation home
owners allows us to control for potential reverse causality.

Although direct comparisons between our research and other work
are imperfect, we can compare our results to those of Shan (2010). As
mentionedpreviously, Shan (2010)finds that a $100 dollar annual prop-
erty tax increase is associated with a 0.73 percentage point increase in
the probability of homeowners over the age of 50moving in the follow-
ing two years. The baseline mobility rate for this population is 9% so a
$100 tax increase will cause an 8% increase from the baseline mobility
rate.While our unit of observation is the tract and not the individual, re-
sults are similar. Our estimates predict that a tax change of similarmag-
nitude would cause an approximately 0.45 decrease in vacation home
density per square kilometer on a base average density of 5.2. Thus the
impact of this change roughly correlateswith an approximately 8.6% de-
crease in vacation homeowner density.26

Taken together, the coefficients on the 1993 school property tax, the
1993–1995 and 1995–2000 changes in property taxes provide strong
evidence of a property tax effect on vacation home household location
decisions. By utilizing a different empirical approach than previous
26 The back of the envelope calculation is made by assuming a representative median
vacation home value of $150,000 which corresponds to an approximate taxable value
in Michigan of $75,000. Then, an approximately 1.3 mill increase in Michigan would
result in the same $100 dollar annual property tax increase for this representative va-
cation home as that of Shan (2010).
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research and by focusing on a new segment of the housing market, we
are able to provide direct evidence of Tiebout sorting in response to
property tax levels consistent with Shan (2010). Further, we provide
evidence on the key role played by supply elasticity in the facilitation
of these responses.

Appendix A. Supplementary data

Supplementary data associated with this article can be found in the
online version, at http://dx.doi.org/10.1016/j.regsciurbeco.2013.06.001.
These data include Google maps of the most important areas described
in this article.
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