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Abstract 
 
In this report, we provide an evaluation of the impacts in Detroit of reductions in residential 
effective tax rates on tax delinquency, property tax foreclosure, and homeownership. The decline 
in effective tax rates was driven by a citywide reassessment, which significantly reduced 
effective tax rates. These estimates are used to infer the potential impacts of moving from a 
traditional property tax to a split-rate tax in which the tax rate applied to land is higher than the 
tax rate applied to structures. Using parcel-level data from Detroit over the years 2012–2019, we 
find that tax reductions resulting from the property reassessment generated meaningful 
improvements in tax compliance as well as increases in homeownership. Our evaluation also 
suggests that moving to a split-rate tax would improve property tax compliance and increase 
homeownership in Detroit. 
 
Keywords: Property Tax, Land Tax, Split-Rate Tax, Detroit, Tax Delinquency, Tax Foreclosure, 
Home Ownership 
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Assessment of Property Tax Reductions on Tax Delinquency, 
Tax Foreclosure, and Homeownership 

 
 
 

Introduction 
 
In this technical report, we provide an evaluation of the impacts in Detroit of citywide reductions 
in residential effective tax rates on tax delinquency, property tax foreclosure, and 
homeownership. The decline in effective tax rates was driven by a citywide reassessment, which 
significantly reduced effective tax rates. These estimates are used to infer the potential impacts 
of moving from a traditional property tax to a split-rate tax in which the tax rate applied to land 
is higher than the tax rate applied to structures. As shown by Allen (2019), assuming revenue 
neutrality, moving to a split-rate tax in Detroit would result in significant reductions in tax 
burden on residential property but increases for some commercial and industrial property. In the 
years following the 2007–2009 financial and real estate crisis, Detroit property values collapsed. 
From 2014 to 2017, Detroit’s Office of the Assessor conducted a major reassessment, which 
resulted in assessment reductions for about 68 percent of residential properties during a period in 
which property values were either stable or increasing. The reassessment provides an opportunity 
to examine how changes in associated tax burden affected property tax delinquency/foreclosure 
and homeownership in the city. Reductions in assessed values (AV) translated to significant 
declines in effective tax rates (ETR) as defined as the tax payment (TP) divided by market value 
(MV): 
 
ETR =  TP/MV =  (AV ∗ Statutory Tax Rate)/MV       (1) 
 
With stable or rising market values and stable statutory tax rates over the study period, 
reductions in assessed value significantly reduced effective tax rates for most residential 
properties in Detroit. Further, a reduction in assessed values as measured by taxable value 
translates to a proportionate reduction in effective tax rates. This relationship will be important 
for simulating corresponding changes in tax compliance and homeownership that could result 
from the adoption of a split-rate tax. In Michigan, the complex property tax environment requires 
a more detailed explanation of property assessment for tax purposes; we offer that discussion 
later in this report. However, for introductory purposes this explanation offers intuition for the 
basis of this evaluation. 
 
Our objective is to approximate the behavioral responses of property owners regarding decisions 
to pay taxes and become homeowners if Detroit were to implement a split-rate tax (reduce the 
tax rate on structures and increase the tax rate on land). As shown in an analysis developed for 
the City of Detroit by Allen (2019), moving to a split-rate tax would lower the tax burden for 98 
percent of improved residential properties, but raise the tax burden on some commercial and 
industrial properties. In addition, most residential properties in Detroit sit on parcels with less 
than $1,000 in land value, which together comprise a small fraction of Detroit’s total property 
value. Use of the reduction in tax burden as a proxy for moving to a split-rate tax is therefore a 
reasonable approximation. The approach we use relies on annual parcel-level data on tax 
delinquency, tax foreclosure, homeownership as measured by the principal residency exemption, 
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assessed values, and other parcel characteristics for years 2011 through 2019. During this period, 
there were significant changes in property assessment that lowered assessed values and tax 
burdens for many residential properties. 
 
For residential parcels, we have two potential routes by which a split-rate tax is expected to 
reduce tax delinquency/foreclosure and influence homeownership decisions. First, there will be a 
reduction in tax burden as shown by Allen (2019), which improves perceptions of fairness and 
makes taxes more affordable for property owners. This first route is anticipated to reduce tax 
delinquency and/or tax foreclosure. Second, anticipated increases in property values resulting 
from the tax regime change (Yang 2018) increase the costs of failing to make tax payments 
(property forfeiture). If home values rise as a result of lower taxes, property owners have a 
stronger incentive to pay taxes. We examine these impacts in a dynamic framework to determine 
the length of time for new equilibrium conditions to emerge. 
 
The impact of a significant and permanent tax reduction on the rate of homeownership depends 
in part on the relative responsiveness of potential buyers of rental properties versus potential 
buyers of property to be used as principle residences. It may also depend on incumbent property 
owners’ decisions to maintain tenure as the tax environment changes. As discussed in the 
literature review, we consider the relative benefit of a tax reduction for homeowners and rental 
properties in the context of the mortgage interest and property tax deduction on the income tax. 
Because of the complex tax advantages for homeowner-occupied property, we are not able to 
predict whether a tax reduction will increase or reduce homeownership in Detroit. We rely on the 
empirical analysis for insight. 
 
This technical report is one of three commissioned studies, all of which offer an assessment of 
how the split-rate tax might affect different aspects of Detroit’s economy. In the next section, we 
offer a brief review of the most relevant literature that includes a discussion of the research on 
land taxation as well as research on Detroit’s property tax environment. This review is not meant 
to be comprehensive because other relevant research is discussed in more detail in other parts of 
the broader project that includes this report. We also offer a discussion of Detroit’s real estate 
market as well as property tax policies and challenges. The literature review provides conceptual 
frameworks that serve as a basis for the empirical evaluation. This review is followed by the 
empirical analyses, which include simulations of the anticipated magnitudes of the effects on tax 
delinquency, tax foreclosure, and homeownership. The report concludes with a summary 
discussion and implications of the findings. 
 
 

Literature Review and Theoretical Framework 
 
This discussion begins with a brief overview of the research on the potential benefits of land 
taxation relative to the traditional property tax. From this body of research, we draw inferences 
regarding the anticipated effects of implementing a split-rate tax in Detroit. We then discuss 
recent research on Detroit’s property tax environment, focusing on tax delinquency and 
assessment practices. The discussion of the Detroit property tax environment is followed by a 
review of several articles on the relationship between property taxation and homeownership. We 
begin with a discussion of the research on land taxation.
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Land Taxation 
 
Many economists favor a land tax or split-rate tax wherein land is taxed at a higher rate than 
improvements relative to a traditional property tax. The primary arguments are that land value 
taxation is efficient and may increase the speed and intensity of capital development (Anderson 
1999; Banzhaf 2010). Eliminating or reducing the tax on structures may encourage development 
by eliminating or reducing the property tax penalty associated with improving property. A land 
tax also tends to increase the cost of holding land in an undeveloped state, thereby moving the 
optimal time of development forward (Shoup 1970; Zax and Skidmore 1994).1 Yang (2018) 
conducted an empirical examination of the impacts of increasing the tax rate on land and 
lowering the tax rate on improvements using municipal-level panel data from Pennsylvania. Her 
findings suggest that land values tend to rise following the implementation of the split-rate tax.2  
These ideas have served to motivate the inquiry about how the implementation of a split-rate tax 
would affect economic activity in Detroit. As outlined in the introduction, we examine how the 
adoption of a split-rate tax would affect tax delinquency, tax foreclosure, and homeownership. 
We now turn our attention to recent research on the Detroit property tax environment, beginning 
with a review of Michigan property tax policy. 
 
Michigan and Detroit Property Tax Environment 
 
Prior to 1994, Michigan public schools were financed primarily through local property taxes. 
The substantial variation among school districts in the tax base due to differences in property 
values resulted in large differences in expenditure per student. In addition, the property tax 
burden was well above the national average.3 These features prompted voters and policymakers 
to implement a series of reform measures (Feldman et al. 2003). 
 
In 1994, Michigan voters adopted Proposal A, which shifted a significant share of school 
financing to state sales and property taxes. First, the reform resulted in the imposition of the 
taxable value cap, which restricted the growth at the parcel-level in property value for tax 
purposes to the rate of inflation or 5 percent, whichever is lower.4 Up to the 2008–2009 real 
estate crisis, the taxable value cap resulted in significant differentials between longtime and new 
property owners (Skidmore et al. 2010), but those differentials diminished when property values 
slumped in the wake of the real estate crisis. Proposal A has also had substantial post-recession 
effects on local government revenue capacity: when assessed values fall substantially, the 
taxable value cap dampens revenue recovery in a rising-value market. Second, Proposal A 
implemented the “homestead exemption,” a limitation on the statutory millage rate that could be 
used for public school operating expenses, but the exemption only applied to owner-occupied 

 
1 Shoup (1970) and Zax and Skidmore (1994) do not consider the land tax specifically, but rather the development 
implications of increasing the cost of holding land in an undeveloped state. 
2 Also, see Yang (2018) for a comprehensive review of the literature on land taxation and the split-rate tax. 
3 Data from the U.S. Census Bureau for state and local government finances are available online at 
https://www.census.gov/programs-surveys/gov-finances.html. Before Proposal A, property taxes accounted for 
about 41 percent of state and local tax revenues in Michigan, which was above the national average of about 30 
percent. After Proposal A, property taxes as a percentage of Michigan revenues were close to the national average. 
4 Prior to Proposal A, aggregate local property tax revenues were limited by the Headlee Amendment (1978). The 
Headlee Amendment was an earlier attempt at property tax reform. See Skidmore et al. (2010) for further 
discussion. 

https://www.census.gov/programs-surveys/gov-finances.html
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principal residences. For most school districts including Detroit, this resulted in a full exemption 
of the millage used for school operating expenses. This change reduced the average statutory 
millage rates by about one-third for owner-occupied (or homestead) properties.5 However, there 
was significant variation in homestead millage rate reductions across jurisdictions; in 2019, 
owner-occupied properties in the City of Detroit received a 17.83-mill reduction in their statutory 
rate relative to non-homestead properties due to the homestead exemption.6 Finally, Proposal A 
added a 6-mill “state education tax” which was imposed by state government, and increased 
sales and cigarette taxes to support the financing of elementary and secondary public education. 
 
Given the imposition of the taxable value growth cap, it is useful to make a distinction between 
the statutory property tax rate and the effective tax rate. The statutory tax rate is the millage rate 
applied to the tax base, or a locality’s aggregate taxable value. Detroit property owners pay 
statutory millage rates that are much higher than the statewide average; in 2019, the millage rate 
for owner-occupied properties was 68.7 mills per $1,000 of taxable value (TV).7 These millage 
rates are consistent with several other Wayne County jurisdictions—such as Inkster and 
Highland Park—but higher than average for the Detroit metropolitan area and other Michigan 
metropolitan areas. Note that state equalized value (SEV) is supposed to reflect 50 percent of 
market value (MV).8 During periods of property value growth greater than the rate of inflation, a 
gap emerges between a property’s TV (which grows at the rate of inflation or 5 percent, 
whichever is lower) and SEV (which can grow at a rate faster than inflation). However, 
whenever a property is sold, TV is reset to reflect market value so that TV and SEV are equal. 
The taxable value cap is therefore a major source of inequality in tax burden across otherwise 
similar properties.  
 
In the years after the real estate crisis, 2010–2014, major differences emerged between SEV and 
market value; market value had collapsed but SEV had not declined enough to reflect changing 
market conditions (Hodge et al. 2016). A decision to implement a citywide reassessment was 
prompted by the precipitous drop in market values. This resulted in a full reassessment of the 
city’s property to bring SEV back in line with market values over the 2014–2016 period. We 
exploit this reassessment to determine the degree to which reductions in effective tax rates 
generate behavioral responses to tax compliance and homeownership decisions. 
 
Due to the imposition of Proposal A and challenges in accurately assessing property after the 
financial crisis, the effective tax rate is a more meaningful measure of tax burden than the 
statutory tax rate. We define the Effective Tax Rate for residential property i using the following 
equation: 
 
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅𝑇𝑇𝐸𝐸𝐸𝐸𝑖𝑖  =  [(𝑇𝑇𝑇𝑇𝑖𝑖)/(𝑀𝑀𝑀𝑀𝑖𝑖)]  =  f[𝑇𝑇𝑖𝑖 , 𝑟𝑟,𝑀𝑀𝑖𝑖 ,𝐶𝐶𝑖𝑖 , 𝐿𝐿𝑖𝑖 , A𝑖𝑖]  (2) 
 

 
5 The homestead exemption effectively equalized the statutory property tax millage rates for local school operating 
expenses on owner-occupied properties across the state. This reduced disparities in overall statutory millage rates 
across jurisdictions, but it did not eliminate them. 
6 From this point forward, we refer to “homestead” property as owner-occupied property. 
7 One mill is defined as $1 per $1,000 of taxable value (TV). 
8 The Michigan Assessor’s Manual provides a precise definition for the “true cash value” of property, which is 
reasonably consistent with the conceptual “market value” of property. We use the term “market value” to refer to 
both concepts. 
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Equation (2) shows that the Effective Tax Rate for property i is determined by the tax payment 
(TPi) and the market value (MV) per $1,000, where TP is equal to the millage rate multiplied by 
TV. Note that when assessments are accurate, SEV is equal to 0.5*MV.9 Whenever a property is 
sold or transferred, TV is reset to equal SEV, and thus the effective tax rate equals the statutory 
rate provided SEV reflects market value. Over time, however, effective tax rates for owner-
occupied properties generally become lower than the statutory rate and differ considerably across 
these properties, depending on the degree to which the property is protected by the taxable value 
cap. Generally, the effective tax rate depends on the length of time an individual has owned the 
property (Ti), the rate of inflation multiplier (r), the appreciation (or depreciation) of property 
value (Vi),10 the characteristics of the property (Ci),11 the location of the property (Li),12 and the 
accuracy of the assessment (Ai).13 The less a property owner benefits from the taxable value 
growth cap, the closer the effective rate will be to the full statutory rate. Of relevance to the 
present study, the closer the SEV is to 0.5*MV, the closer the effective rate will be to the 
statutory rate. 
 
As documented by Hodge et al. (2016), in the wake of the financial crisis SEV’s did not initially 
fall with market value; the result was that effective tax rates for most residential properties 
increased dramatically. However, for many parcels the reassessment brought both SEV and TV 
down and more in line with market values, resulting in significant declines in effective tax rates. 
We rely on the reassessment and corresponding declines in effective tax rates to examine how 
tax delinquency/foreclosure and homeownership responded to the change. 
 
Several studies provide the basis for our empirical analysis. The following three studies provide 
useful strategies to evaluate the determinants of tax delinquency and tax foreclosure in Detroit. 
Alm et al. (2014) examine the determinants of Detroit tax delinquency in a single year cross 
section of parcels, finding that higher property tax burdens and overassessment increase tax 
delinquency. Though this study is very useful, the cross-sectional analysis does not allow for a 
dynamic evaluation. Alfaro et al. (2020) use parcel-level panel data for years 2011–2016 to 
examine how tax delinquency changed for owners of property following the announcement of 
Detroit’s new QLine, a local streetcar system. Importantly, the examination includes an 
evaluation of how tax delinquency changes over time—a dynamic impact analysis. Specifically, 
they find a reduction in tax delinquency among owners of property near the new line following 
the project announcement; the impact was fully realized within three years. Hodge (2019) also 
used parcel-level data from Detroit for years 2013 through 2016 to show that reductions in 
assessed values and associated tax burdens reduced residential tax delinquency, especially 
among owners of rental property. However, the limited timeframe in his evaluation did not allow 

 
9 According to Michigan assessment guidelines, state equalized value (SEV) should reflect 50 percent of market 
value. 
10 During periods of housing price growth, the taxable value cap results in declining effective tax rates for longtime 
property owners when property values and thus SEV are rising faster than the rate of inflation. 
11 Characteristics such as age of the house, lot size, house size, homestead, etc. are important determinants of the 
sale price, which are related to SEV and TV. 
12 Location is also important because (1) SEVs are adjusted by a neighborhood-level Economic Condition Factor; 
and (2) market values are always partially interpolated from nearby transactions. 
13 Location may influence changes in SEV over time since properties in desirable locations may experience larger 
growth (or smaller declines) in market values relative to properties in less desirable neighborhoods. 
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for an examination of dynamic impacts. Taken together, the three studies provide a foundation 
for modelling how reductions in tax burden might decrease tax delinquency and tax foreclosure 
in a dynamic context. 
 
Homeownership 
 
Much of the research on the impacts of taxation on homeownership centers on favorable tax 
treatment of homeownership in the United States income tax code (Poterba and Sinai 2008). 
While there is much debate about the usefulness of deductions for property taxes and mortgage 
interest payments on federal and state income taxes, these deductions offer tax savings for 
homeownership over renting, more so for middle and high-income households. Rosen and Rosen 
(1980) present evidence from a time-series analysis indicating that such favorable treatment 
encouraged homeownership over renting. However, Bourassa and Yin (2008) focused on young 
households, concluding that favorable tax treatment raises housing values so much that it reduces 
the homeownership rate among younger households who are on the margin between owning and 
renting. Similarly, Hanson (2012) finds that the mortgage interest deduction did not encourage 
homeownership. While one may be able to draw some inferences from this work on the potential 
impacts of a reduction in property tax burdens resulting from the imposition of a split-rate tax, 
these studies are somewhat ancillary to the question of how reduced property tax burdens would 
affect homeownership across Detroit.  
 
Of more direct relevance is the work of Ihlanfeldt and Bohm (1983), who examine the 
relationship between property taxation and the demand for homeownership. In their framework, 
due to the property tax deduction on income taxes, a reduction in the property tax rate increases 
the price of homeownership relative to renting, and thus homeownership is discouraged relative 
to renting. However, there is an opposing effect in that the overall price of housing declines 
relative to the cost of non-housing goods; thus, homeownership is encouraged. Their empirical 
evaluation suggests that the opposing effect dominates, such that a property tax rate reduction 
increases the probability of homeownership.  
 
In the context of Detroit, prices are so low that mortgages are unavailable for many residential 
properties and thus any impacts associated with favorable income tax treatment are inapplicable 
for many potential homeowners. Just 21 percent of residential sales in 2017 had mortgages in 
Detroit (Runyon and Mondry 2020). According to the Urban Institute, as few as 7 percent of all 
residents have a mortgage in Detroit (Ratcliffe and Kalish 2016). In addition, many Detroiters 
fall into lower income categories where it is not advantageous to include itemized deductions on 
their income tax returns. Thus, the associated negative homeownership effect described by 
Ihlanfeldt and Bohm (1983) is not likely to be dominant in Detroit. Also, potential rental 
property owners may be more responsive to tax reductions because they have greater access to 
financial resources than do typical potential Detroit homeowners. Thus, they are better 
positioned to purchase property than potential buyers of a principle residence. In addition, due to 
the principal residence exemption, rental property owners will receive relatively larger tax 
reductions from the reassessment than homeowners. Given these offsetting considerations, a 
priori we are not able to predict whether the introduction of a split-rate tax and associated 
reductions in residential property taxes will increase or reduce homeownership in Detroit. We 
rely on the empirical analysis to offer insight. 
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Empirical Analysis 
 
Our strategy in this evaluation is to use changes in taxable values driven by the reassessment 
(and thus changes in effective tax rates) that occurred during this period, which resulted in 
reductions in effective tax rates, to estimate the changes in the probability of tax delinquency, tax 
foreclosure, and homeownership. The idea is to estimate the behavioral responses to reductions 
in effective tax rates brought on by the reassessments using dynamic discrete-choice modelling. 
The framework is similar to a traditional first-difference approach that eliminates unobservable 
fixed effects. These estimates are then used to simulate the potential impacts of moving to a 
split-rate tax. Importantly, the approach we use does not rely on cross-parcel differences in 
effective tax rates, but rather parcel-level changes in effective tax rates brought on by the 
reassessment. Using changes over time rather than cross-parcel differences to estimate the 
impacts of reduced effective tax rates on tax compliance and homeownership decisions will 
minimize the potential problems or biases associated with assessments, and it will increase 
confidence that the estimates are causally determined. 
 
Data 
 
Parcel-level data on tax delinquency comes from a panel provided by the City of Detroit. The 
data set we use is an unbalanced panel covering years 2011 through 2019, with an average of 
293,800 parcels14 per year. In the full data set, about 90 percent of the parcels are residential, 8 
percent are classified as commercial, and 2 percent are industrial. During this period, 
assessments were reduced as part of the citywide effort to better align assessments with market 
values. To affirm that that the downward TV adjustments were driven by the effort to bring 
assessments in line with state assessment guidelines and not the result of further declines in 
market prices, table 1 reports the average selling price of improved residential properties over the 
2011–2019 period. 
 
Table 1: Average Residential Property Sale Prices of Valid Arms-Length Transactions 
 
Sale Year Mean Sale Price Median Sale Price Mean 

SEV 
Mean TV Number of 

Sales 
2011 $36,107 $25,000 $24,494 $21,877 313 
2012 $29,418 $19,875 $22,183 $20,462 796 
2013 $28,308 $24,000 $19,115 $17,879 3,343 
2014 $32,403 $25,000 $16,633 $15,828 4,911 
2015 $28,813 $22,000 $14,774 $14,050 3,450 
2016 $29,123 $22,500 $13,394 $12,814 4,273 
2017 $31,570 $25,000 $11,673 $10,275 6,198 

 
14 Note that a parcel is not equivalent to a property because some properties are split into multiple parcels. For 
example, many new homes have an NEZR abatement, where one parcel is the “frozen value” parcel taxed at an ad 
valorem rate (68 mills) and the new-improvements parcel is taxed at a lesser rate (~16 mills). Note that we also omit 
all parcels with a TV=0. These properties receive tax abatements such as the statewide income-based poverty tax 
exemption (PTE) “HPTAP” and thus do not pay taxes.  
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2018 $37,146 $30,001 $12,281 $10,684 5,443 
2019 $40,452 $34,278 $13,450 $11,229 251 

Source: Authors’ calculations based on data from the City of Detroit. 
Note: Several filters were used on the Detroit sales price database to generate the table. First, we selected residential 
improved properties. Second, we used information from the variable “Terms of Sale” to identify the “valid arm’s 
length” sales. We then dropped missing values and sales with prices between $0 and $100. We also eliminated 
extreme values by removing the sales prices below the 1st percentile and above the 99th percentile. We then merged 
the sales price data with TV and SEV data; however, about 7 percent of the sample was lost due to mismatches on 
parcel number. 
 
Table 1 shows that by 2012, citywide average sales prices had stabilized. These data, coupled 
with table 2, demonstrate that the TV declines over the period of evaluation were not driven by 
current market conditions, but rather the reassessment. These data suggest that over this period, 
effective tax rates were driven down by the reassessment for many properties; these declines 
form the basis of our evaluation. While market value trends might be a concern for using the 
reassessment to identify the tax reductions if we were using aggregate data, this is less likely to 
be the case for any individual property. In this evaluation we are conducting a parcel-level 
evaluation. 
 
Table 2: Proportion of Positive (or Null) and Negative Changes in TV Over Time Taxable 
Value Change 
 
Year Positive or 

Null Change 
Negative 
Change 

Total 

2012 115,396 90,520 205,916 
(56.04) (43.96) (100) 

2013 89,812 116,104 205,916 
(43.62) (56.38) (100) 

2014 70,112 135,804 205,916 
(34.05) (65.95) (100) 

2015 53,493 152,423 205,916 
(25.98) (74.02) (100) 

2016 36,407 147,151 183,558 
(19.83) (80.17) (100) 

2017 78,663 104,895 183,558 
(42.85) (57.15) (100) 

2018 150,972 32,586 183,558 
(82.25) (17.75) (100) 

2019 171,299 12,259 183,558 
(93.32) (6.68) (100) 

Total 972,070 791,742 1,763,812 
(55.11) (44.89) (100) 
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Our key independent variable for all components of our evaluation is parcel-level TV. The data 
are an unbalanced panel of parcel-level information for the years 2011 through 2019. We focus 
our attention on the change in TV from period 𝐸𝐸 to period 𝐸𝐸 + 1. However, TV changes over time 
must take into consideration initial values; the magnitude of the change in TV depends greatly on 
initial values. Thus, we divide the TV difference by the TV in period 𝐸𝐸14F

15 to derive our key 
dependent variable: %ΔTV. This percentage change variable could potentially be positive if the 
assessment in period 𝐸𝐸 + 1 is higher than in period 𝐸𝐸, negative if TV declined between the two 
periods, or null if there is no difference between periods. Over the 2012 through 2017 period, 45 
percent of the observations had a reduction in TV, as shown in table 2. However, by 2018, just 9 
percent of the sample had a decrease in TV. Note that our examination will include a dynamic 
analysis that will determine the length of time it takes for the TV reduction to have a full impact 
on tax delinquency. 
 
In table 3, we present summary statistics for the control variables we use in all components of 
our evaluation. First, we have parcel-level features such as the geographic coordinates, the size 
of the lot, its owner-occupied status, the millage rate, tax liability, %ΔSEV, and %ΔTV. These 
variables control for location and factors that may determine underlying property value. It is 
particularly important to include the annual tax liability to control for any mechanistic 
relationship between tax liability and back taxes owed. If the tax liability falls due to a reduction 
in assessments and a property owner does not pay taxes year over year, then the back taxes  
owed would also fall year over year. Controlling for tax liability in the regressions enables us to 
isolate the effect of TV reductions on decisions on the part of taxpayers to reduce back taxes 
owed. Second, we also control for year time effects to control for citywide changes over time. 
Most control variables have about 1.68 million parcel-year observations. The average statutory 
rate is about 78 mills; on average, for every $1,000 of TV the property owner pays $78 in taxes. 
Note, however, that the minimum statutory millage is 22.1 and the maximum is 89.1. The 
average size of a parcel is 0.11 acres. We also control for the principle residence exemption with 
a dummy variable that equals one if the property receives the principal residence exemption 
(owner-occupied) and zero otherwise. 
 
Table 3: Summary Statistics for Key Variables for Residential Improved Parcels 
 

Variable Obs Mean Std. 
Dev. Min Max P5 P95 

Tax Year 1,678,977 - - 2011 2019 - - 

Total Millage Rate 1,677,752 77.59 9.05 22.14 89.08 67.07 88.09 

SEV 1,678,977 14,411.12 11,457.53 30 531,700 512 32,325 

TV 1,678,977 12,816.55 9,804.69 5 330,000 500 29,781 

Longitude 1,668,740 - - - - - - 

Latitude 1,668,740 - - - - - - 

Parcel Size (acres) 1,678,977 0.11 0.05 0.00 1.98 0.07 0.18 

Total Tax Liability 1,677,752 977.26 728.49 0.35 29,562.48 40.52 2,236.71 

%Δ TV 1,481,679 2.13 155.55 -99.63 41,400 -30.91 2.70 

 
15 %ΔTV is calculated as: 𝑇𝑇𝑇𝑇𝑡𝑡+1−𝑇𝑇𝑇𝑇𝑡𝑡

𝑇𝑇𝑇𝑇𝑡𝑡
∗ 100 
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%Δ SEV L1 1,284,378 3.23 157.09 -99.63 41,400 -29.82 18.81 

%Δ Total Liability 1,480,074 2.93 159.05 -99.63 41,099.54 -32.61 5.43 
Prin. Res. 
Exemption 

1,678,977 52.35 - 0 100 - - 

 
Part 1: Tax Delinquency Evaluation 
 
Tax Delinquency Data 
 
About 30 percent of the properties were property tax delinquent at least once over this period. 
Despite the high rate of tax delinquency, the magnitude of back taxes owed has diminished over 
time. In 2011, the mean delinquent taxes owed on improved residential properties was $1,061, 
and by 2019 it had dropped to $691, a 35 percent reduction over the eight-year period. We use 
these data to evaluate the degree to which declining assessments influenced tax compliance 
behavior. In this portion of the evaluation we use tax delinquency data from the City of Detroit 
on the amount of current unpaid taxes, but not cumulative unpaid taxes. 
 
Our objective in the tax delinquency portion of the analysis is to determine the degree to which a 
reduction in TV (and thus a reduction in effective tax rates) may reduce tax delinquency. We 
narrow our evaluation to parcels where tax delinquency either increased or decreased from 
period 𝐸𝐸 to period t + 1: An at-risk property owner can increase the amount of back taxes owed 
year over year (D Low to D High), or an at-risk property owner can decrease the amount of back 
taxes owed year over year (D High to D Low). We omit from our evaluation cases where tax 
delinquency was either zero or did not change over the period of analysis to identify marginal 
effects using only those properties that changed tax delinquency status. Table 4 provides a 
summary of delinquency status changes for residential properties from period t to period t + 1 
over 2012–2019. 
 
Table 4: Number of Properties by Changing Tax Delinquency Status, 2012–2019 
 

Delinquency Status Frequency Percent 

D Low to D High 232,111 34.71 
D High to D Low 436,679 65.29 
Total  668,790 100 

 
Table 4 shows that over the period of evaluation of the 668,790 properties that experienced a 
change in delinquency status, about 35 percent of properties had higher delinquency year over 
year and 65 percent had lower delinquency year over year. This summary shows that we have 
many cases from which to estimate the potential impacts of a TV reduction.  
 
As discussed earlier, housing prices were stable or growing over the 2012–2019 period. Thus, in 
most cases reductions in TV are the result of the reassessment, which generates substantial 
reductions in effective tax rates. On the other hand, an increase in TV was likely the result of 
improved market conditions or it was a mechanistic change driven by tax policy, which allows 
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parcel-level TV to increase by the rate of inflation as measured by a statewide inflation-rate 
multiplier so long as TV is below SEV. In cases where TV is rising, effective tax rates are not 
expected to change substantively, nor can we determine the direction of the change because for 
many of these properties, TV (in the numerator) and market value (in the denominator) are both 
rising. For this reason, our evaluation separates the impacts of TV declines and increases. Our 
focus is on the effects in cases of TV decline, since this is the prevailing expected effect of a 
split-rate tax for residential properties. The final number of parcel-year observations we use as 
the basis for our evaluation is 1,677,752. Note, however, the total number of observations is 
reduced as lagged variables enter the regressions. 
 
Tax Delinquency Analysis Methods 
 
As discuss above, our analysis includes two groups of parcels: parcels that experienced an 
increase in tax delinquency, and parcels that experienced a decrease in tax delinquency. We 
estimate the impacts of a TV reduction on the likelihood of a parcel reducing its tax delinquent 
amount relative to those properties that experienced an increase in tax delinquency. That is, we 
evaluate whether TV reductions encourage owners to reduce the amount of back taxes owed. Our 
dependent variable has two possible outcomes, which are determined by property owner 
behavior. A given property can move from a lower tax delinquent level (which can include zero) 
to a higher level of tax delinquency (𝐷𝐷 𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡 𝐸𝐸𝐿𝐿 𝐷𝐷 𝐻𝐻𝐸𝐸𝐻𝐻ℎ𝑡𝑡+1) or move from a higher level of tax 
delinquency to a lower level of tax delinquency (𝐷𝐷 𝐻𝐻𝐸𝐸𝐻𝐻ℎ𝑡𝑡 𝐸𝐸𝐿𝐿 𝐷𝐷 𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡+1). We estimate the effect 
of a TV decline on this decision. Note also that the configuration of the model is dynamic in that 
we are estimating the determinants of delinquency status from one period to the next. Along 
these lines we also introduce %ΔTV lagged one, two, and three years to determine the length of 
time it takes for a new equilibrium condition to emerge. Since we are interested in evaluating the 
impact of assessment decreases on the probability of changing the tax delinquency status, we 
estimate a logit regression model as illustrated in equation 3. 
 

𝑙𝑙𝑙𝑙
Pr (𝑦𝑦𝑖𝑖 = 𝐷𝐷 𝐻𝐻𝐸𝐸𝐻𝐻ℎ𝑡𝑡 𝐸𝐸𝐿𝐿 𝐷𝐷 𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡+1)
Pr (𝑦𝑦𝑖𝑖 = 𝐷𝐷 𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡 𝐸𝐸𝐿𝐿 𝐷𝐷 𝐻𝐻𝐸𝐸𝐻𝐻ℎ𝑡𝑡+1)

=  𝛼𝛼𝐷𝐷 + 𝛽𝛽𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑇𝑇𝐿𝐿𝑃𝑃 ∗ %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖,𝑡𝑡+1  + 𝛽𝛽𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑁𝑁𝐸𝐸𝐻𝐻 ∗ %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖,𝑡𝑡+1

+ �𝛽𝛽𝐷𝐷𝑘𝑘𝑿𝑿𝐷𝐷𝐷𝐷 𝑖𝑖,𝑡𝑡+1 = 𝒁𝒁𝐷𝐷𝑖𝑖

𝐷𝐷

𝑘𝑘=1

 

 (3) 

 
The term %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖 is the percentage change in TV for the property 𝐸𝐸. Pos is an indicator variable 
that equals one if %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖 is positive and zero otherwise, and Neg is an indicator variable that 
equals one if %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖 is negative and zero otherwise. 𝑿𝑿𝐷𝐷𝑖𝑖𝐷𝐷 and is an 𝐸𝐸 × 𝑘𝑘 matrix of control 
variables for the tax delinquency decision, which includes the occupancy status, the %𝛥𝛥𝛥𝛥𝐸𝐸𝑀𝑀, 
%𝛥𝛥𝑇𝑇𝑇𝑇𝑇𝑇 𝐿𝐿𝐸𝐸𝑇𝑇𝐿𝐿𝐸𝐸𝑙𝑙𝐸𝐸𝐸𝐸𝑦𝑦, and the year of the TV change among other factors. We abbreviate equation 3 
as 𝒁𝒁𝐷𝐷𝑖𝑖 and estimate the probability presented in equation 3 using the corresponding equation 4. 
 

Pr(𝑦𝑦𝑖𝑖 = 𝐷𝐷 𝐻𝐻𝐸𝐸𝐻𝐻ℎ𝑡𝑡 𝐸𝐸𝐿𝐿 𝐷𝐷 𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡+1) =
1

1 + exp(𝒁𝒁𝐷𝐷𝑖𝑖) 
 (4) 
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Though we have panel data, we adopt a pooled analysis approach. However, note that our 
analysis mimics first-differencing in that we are estimating the impact of changes in TV on 
changes in delinquency status. Thus, our quasi-first-difference approach eliminates unobservable 
fixed effects. Some properties experienced multiple changes in delinquency status over the 
period of analysis, which implies autocorrelation. To address this issue, we estimate the models 
with a parcel-level clustered variance. To make the results easier to evaluate, we illustrate 
changes in probabilities resulting from changes in TV using graphs generated from the following 
equation: 
 

           𝑇𝑇𝐷𝐷� = 𝑇𝑇(𝑦𝑦 = 𝐸𝐸|𝑿𝑿𝐷𝐷 𝑖𝑖,𝑡𝑡+1,𝑁𝑁𝐸𝐸𝐻𝐻 ∗ %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖)          (5)  
 
where 𝐸𝐸 represents changing delinquency status. We explicitly separate the effects of %𝛥𝛥𝑇𝑇𝑀𝑀 on 
delinquency status from its effects on the control variables because we are interested in 
evaluating how the probabilities of being in each of the delinquency categories changes as %𝛥𝛥𝑇𝑇𝑀𝑀 
changes. As discussed earlier, we expect that a greater reduction in the %𝛥𝛥𝑇𝑇𝑀𝑀 will increase the 
probability that a tax delinquent property owner will reduce his or her tax delinquent amount.  
 
It is possible that it could take several years for the impact of assessment declines to be fully 
reflected in tax delinquent status. Further, it may be that decisions to pay taxes in the current year 
are influenced more by the previous year’s TV decline than the current year. Our evaluation 
includes an evaluation of the temporal impacts of the TV reduction in tax delinquency behavior. 
To estimate the temporal impacts, we include lags of both Neg*%𝛥𝛥𝑇𝑇𝑀𝑀 and Pos*%𝛥𝛥𝑇𝑇𝑀𝑀 for one, 
two, and three years and calculate the marginal effects of each. Thus, we estimate both the 
timing and length of time required for a TV reduction to affect tax delinquency status. The 
results of these estimations are presented in the following section. 
 
Results 
 
The regression results are presented in appendix table A1 for the interested reader. However, we 
focus our attention on the predicted probability of moving from a higher level of tax delinquency 
to a lower level of tax delinquency generated from the logistic regression as shown in figure 1, 
which summarizes the estimated impacts of TV declines on the probability of reducing tax 
delinquency. The percent decline in TV is on the horizontal axis. On the vertical axis we present 
the predicted probability of transitioning from a higher level of delinquency to a lower level of 
delinquency, depending on the magnitude of the TV reduction. As a reference point, the dashed 
line is the baseline probability of the respective change in delinquency status generated from the 
data. However, the focus should be on the slope of tax delinquency lines, which shows the 
anticipated impact of effective tax rate reductions on tax delinquency. 
 
The coefficient estimate on 𝑁𝑁𝐸𝐸𝐻𝐻 ∗ %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖 is negative and statistically significant at the 1 percent 
level, indicating that a reduction in TV increases the probability of transitioning from a higher 
level of delinquency to a lower level of delinquency. The results indicate that an 80 percent 
reduction in TV increases the probability of reducing tax delinquency from about 66 percent to 
93 percent, or 27 percentage points (left graph of figure 1). However, note that the impacts are 
observed two and three years from the TV reduction but with a diminishing impact, as shown in 
the middle and right graphs of figure 1. This finding is generally consistent with Alfaro et al. 
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(2020), who find tax delinquency impacts from the Qline announcement are observed three years 
out from the Qline announcement. 
 
Figure 1: Predicted Probability of Transitioning from Delinquent to Good Standing in 
Periods t, t+1, and t+2 
 

 
Note: D High indicates a lower level of tax delinquency and D Low indicates a lower level of tax delinquency. 
 
The results presented thus far were computed using all residential improved properties in the 
analysis. In figure 2 and appendix table A2, we report the effects on owner-occupied and rental 
properties separately. Here, we see that own-occupied property owners are slightly more 
responsive than rental property owners to reductions in TV. 
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Figure 2: Predicted Probability of Transitioning from Delinquent to Good Standing for 
Homeowners vs. Renters in Periods t, t+1, and t+2 
 

 
Note: D indicates tax delinquent and ND indicates not delinquent. 
 
This evaluation demonstrates that declines in TV had a statistically significant and substantial 
impact on delinquency, leading to meaningful improvements in tax compliance. To assess the 
magnitude of the impact we present figure 3, which shows the estimated overall impact on tax 
delinquency by summing the separate impacts of each of the three lags. Here we see that an 80 
percent reduction in TV increases the proportion of properties that reduce tax delinquency by 
about 14 percent relative to those properties that experienced an increase in tax delinquency. 
This 14 percent increase in the sample of properties we evaluate translates to 6 percent of all 
residential improved properties reducing tax delinquency as a result of an 80 percent reduction in 
TV.16 Note, however, that on the graph the 95 percent confidence interval shows that the margin 
of error begins to increase beyond a 40 percent TV reduction. The margin of error is a ±1 
percentage point margin of error for an 80 percent TV reduction. The margin of error increases 
because there are fewer observations at those higher TV reductions and thus the estimated 
impacts are less precise. 
 

 
16 The calculation is as follows: There are about 708,850 parcel-years that were tax delinquent in our data, of which 
14 percent are anticipated to improve their delinquency status as a result of the taxable value reduction, which is 
99,239 parcel-years. The 99,239 parcel-years is about 6 percent of all 1,678,740 parcel-years in our sample. 
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Figure 4: Predicted Overall Probability of Reduced Tax Delinquency 
 

 
 
Next, we present an analysis of how reductions in TV affected tax foreclosure, which is followed 
by an evaluation of potential impacts on homeownership. We then present simulations, which 
provide a sense of the range of possible impacts given different split-rate scenarios. 
 
Part 2: Tax Foreclosure Analysis 
 
In part 1, we focused on tax delinquency; here, we examine tax foreclosure. The distinction is 
that a property owner may delay property tax payments over a period and incur penalties in 
delinquency, but never actually relinquish his or her property through property tax foreclosure.  
 
Under Michigan’s General Property Tax Act, tax foreclosure occurs at the end of a three-year 
process. The first step begins when for some reason a property owner does not pay property 
taxes in a given year. After one year, the City of Detroit turns unpaid delinquent taxes over to the 
Wayne County Office of the Treasurer, and a 4 percent fee is added along with a 1 percent per 
month interest rate on unpaid taxes. In the second year, the interest rate on back taxes increases 
to 1.5 percent per month. At the beginning of the third and final year of the process, the property 
owner is notified that their property is subject to foreclosure. Unless an owner enters a payment 
plan or repays the tax debt in full, the property is then offered at auction where the proceeds are 
used to recover the taxes, penalties, and interest.  
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However, tax delinquent properties in Wayne County often remain in tax foreclosure longer than 
this three-year period. Among the reasons for this is that for some of the lower value properties, 
Wayne County does not immediately move the property into foreclosure. The implication is that 
tax foreclosure is a function of both the decisions of property owners to not pay taxes as well as 
the decision about when Wayne County will foreclose. We must therefore keep in mind that our 
analysis depends on both factors.  
 
Once a tax-foreclosed property is at auction, a private party may purchase the property, but if 
there are no buyers the residential parcel reverts to public ownership, typically to the Detroit 
Land Bank Authority. Tax foreclosure, which either precipitates or follows building 
abandonment, can create a downward cycle of falling property values and neighborhood decline 
(Langsdorf 1973). Policymakers have considered a range of options to intervene and reverse this 
negative cycle. Moving to a split-rate tax may help in this regard, insofar as assessment 
reductions may change the option value of tax foreclosure or materially reduce the burden of 
delinquent taxes on residential property owners (O’Flaherty 1990; White 1986). Below, we offer 
a description of the data we use to estimate the degree to which reductions in taxable value and 
thus effective tax rates affect tax foreclosures. 
 
Tax Foreclosure Data 
 
Detailed data on properties in the annual tax foreclosure auction were provided by Loveland 
Technologies,17 which were originally obtained from the Wayne County Treasurer’s Office. The 
sample in this portion of the evaluation includes just those properties that were in delinquency 
for at least one year during the period of evaluation. As shown in table 5, over the period of 
evaluation there were 444,683 parcel-year at-risk18 observations in which parcels were tax 
delinquent and either went into tax foreclosure or experienced a reduction in tax delinquency. Of 
these cases, 30,719 properties experienced tax foreclosure (F).19 The rest of the properties 
(413,964) transitioned to “good standing” (GS) in that back taxes owed were reduced year over 
year.20 Our evaluation focuses on the properties that experienced a year over year transition from 
being tax delinquent to either good standing or tax foreclosure. Our approach is to predict the 
effect of a reduction in TV on the probability of a delinquent property becoming tax foreclosed 
relative to those properties that transitioned to good standing. The approach focuses on properties 
that changed status to capture the marginal impacts of the changes in TV on the relative 
probabilities.

 
17 We thank Jerry Paffendorf and Nick Downer for sharing the tax foreclosure data set. 
18 “At-risk” properties include all properties that are tax delinquent in a given year as recorded by the City of 
Detroit. 
19 A number of properties experienced tax foreclosure more than one time over the period, but for purposes of 
evaluation we only include the first tax foreclosure event for those parcels. 
20 We define GS as having reduced tax delinquency year over year. 
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Table 5: Number of Properties by Changing Tax Foreclosure Status, 2012–2019 
 

 Delinquency 
Status Frequency Percent 

2012 
D to F 6,444 1.45 
D to GS 51,731 11.63 

2013 
D to F 6,288 1.41 
D to GS 53,956 12.13 

2014 
D to F 5,886 1.32 
D to GS 67,203 15.11 

2015 
D to F 5,730 1.29 
D to GS 61,220 13.77 

2016 
D to F 1,666 0.37 
D to GS 57,969 13.04 

2017 
D to F 1,838 0.41 
D to GS 67,136 15.10 

2018 
D to F 1,146 0.26 
D to GS 32,097 7.22 

2019 
D to F 1,721 0.39 
D to GS 22,652 5.09 

Total 
D to F 30,719 100 
D to GS 413,964  

Note: D indicates tax delinquent and thus “potentially at risk” of tax foreclosure, F indicates tax foreclosed, and GS 
indicates good standing. 
 
The other variables included in our evaluation were presented and discussed earlier in this report. 
As with the tax delinquency evaluation, we use parcel-level features such as geographic 
coordinates, size of the lot, %𝛥𝛥𝛥𝛥𝐸𝐸𝑀𝑀, %𝛥𝛥𝑇𝑇𝑇𝑇𝑇𝑇 𝐿𝐿𝐸𝐸𝑇𝑇𝐿𝐿𝐸𝐸𝑙𝑙𝐸𝐸𝐸𝐸𝑦𝑦, and millage applied to the parcel. We also 
include year-time effects to control for citywide changes over time. 
 
Tax Foreclosure Analysis Methods 
 
Our objective in this portion of the report is to determine the degree to which a reduction in TV 
(and thus a reduction in the effective tax rate) may influence the probability that a property at 
risk of foreclosure will transition to tax foreclosed relative to properties that transitioned from 
being at risk to good standing. In this part of the report we focus on two possible outcomes in our 
modelling of changing tax foreclosure status from period 𝒕𝒕 to period t + 1. As discussed above, 
we evaluate only those properties that experienced a change in at-risk status. Thus, we model the 
change in being at risk or tax delinquent (D) to tax foreclosed (F) relative to moving from tax 
delinquent (D) to good standing (GS). All parcel-year cases that did not experience a change in 
status year over year are removed from the sample so that we can isolate the impact of a TV 
decline on those properties that changed delinquency status. 
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A given property can: (1) move from tax delinquent to tax foreclosed (𝐷𝐷𝑡𝑡 𝐸𝐸𝐿𝐿 𝐹𝐹𝑡𝑡+1); or (2) move 
from tax delinquent to good standing (𝐷𝐷𝑡𝑡  𝐸𝐸𝐿𝐿 𝐺𝐺𝛥𝛥𝑡𝑡+1). The analysis here is similar to the tax 
delinquency analysis illustrated in equations 3–5 in that we estimate dynamic discrete-choice 
logistic regressions. 
 
Results 
 
The coefficient estimates generated from the logit regressions are presented in appendix table A2 
for the interested reader, though we do not discuss all coefficient estimates for all the variables 
here. Again, our primary interest is in the coefficient on 𝑁𝑁𝐸𝐸𝐻𝐻 ∗ %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖. Because it may take time 
for a property owner to respond to TV reductions, we present estimates that include 
𝑁𝑁𝐸𝐸𝐻𝐻 ∗ %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖 lagged one, two, and three years. To make the estimates easier to interpret, in 
figure 4 below we present the estimated effects of a reduction in TV on the probability of 
transitioning from being at risk to foreclosed relative to transitioning from being at risk to good 
standing. On the horizontal axis of each graph in figure 4, there is 𝑁𝑁𝐸𝐸𝐻𝐻 ∗ %𝛥𝛥𝑇𝑇𝑀𝑀 in periods t-1, t-
2, and t-3, and on the vertical axis the marginal predicted probabilities of changes in tax 
foreclosure status. 
 
As shown in figure 4, an 80 percent reduction in TV lagged one year is associated with a 
reduction in the probability of moving into foreclosure relative to properties that improved their 
status from about 7 percent to 3 percent, or about four percentage points. Note that the TV 
reduction lagged two and three years also reduced the probability of a property transitioning 
from delinquency status to tax foreclosed, but the largest effect is in the first year. 
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Figure 4: Predicted Probability of Transitioning from At-Risk of Foreclosure to Foreclosed 
in Periods t, t+1, and t+2 
 

 
Note: AR indicates At-Risk of Tax Foreclosure and F indicates Tax Foreclosed. 
 
In figure 5, we present the estimated impacts of a TV reduction for owner-occupied and rental 
properties separately. Appendix table A3 presents the full set of regression results for the 
interested reader. Here, we see that homeowners are substantially more responsive than rental 
property owners.  
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Figure 5: Predicted Probability of Transitioning from At-Risk of Foreclosure to Foreclosed 
for Homeowners vs. Renters in Periods t, t+1, and t+2 
 

 
Note: AR indicates at risk of tax foreclosure and F indicates tax foreclosed. 
 
The evaluation of tax foreclosure shows that TV reductions reduced the probability of tax 
delinquent properties moving into tax foreclosure, and that the impacts are felt three years out 
from the TV reduction. The impacts could extend further in time as well, but our timeframe of 
analysis limits our evaluation beyond a three-year lag.  
 
The overall magnitude of the impact over the three years is presented in figure 6, which shows 
the impact on tax foreclosure by summing the separate impacts of each of the three lagged 
effects. Here we see that an 80 percent reduction in TV generates reductions in the proportion of 
properties that experience tax foreclosure by about 40 percent relative to those properties that 
experienced an improvement in tax delinquency status. This 36 percent reduction in the sample 
of properties we evaluate translates to reducing tax foreclosure from 1.8 percent of all residential 
improved parcels to 1.1 percent, which is a substantial impact.21 We again note that the margin 
of error using a 95 percent confidence interval begins to increase beyond a 30 percent TV 
reduction. For an 80 percent TV reduction, the confidence interval is about ±7 percentage points. 

 
21 The calculation is as follows: Tax foreclosure would be reduced by 36 percent. 36 percent of 30,719 parcel-years 
is 11,058, which is about 0.66 percent of all 1,678,740 parcel-years in our sample. 
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Figure 6: Predicted Overall Probability of Reduced Tax Foreclosure 
 

 
 
Next, we evaluate the impacts of how declines in TV affected homeownership decisions. 
 
Part 3: Homeownership Analysis 
 
In this section, we present an evaluation of how reductions in TV (and thus effective tax rates) 
affect homeownership decisions. As discussed in the literature review, the effect depends on the 
responsiveness of potential home buyers relative to rental property investors. Below, we present 
our analysis using the core data described earlier in this report. 
 
Homeownership Data 
 
Our objective in this portion of the evaluation is to determine the degree to which a reduction in 
TV (and thus a reduction in tax burden) may influence homeownership decisions. As with the tax 
delinquency and tax foreclosure analyses in parts 1 and 2 of this report, we focus our evaluation 
on those properties that changed ownership status. Here, our sample includes parcels that 
transitioned from rental property status to owner-occupied property status (𝑅𝑅𝑡𝑡 𝐸𝐸𝐿𝐿 𝑂𝑂𝑡𝑡+1) or 
remained in rental property status year over year (𝑅𝑅𝑡𝑡 𝐸𝐸𝐿𝐿 𝑅𝑅𝑡𝑡+1). A summary of these property 
ownership status changes from period t to period t + 1 is provided in table 6.
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Table 6: Number of Properties by Changing Homeownership Status, 2012–2019 
 
Delinquency 
Status Frequency Percent 

R to O 58,719 9 
R to R 593,660 91 
Total 652,379 100 

 
This subset is composed of 652,379 parcel-years of which 58,719 shifted from rental to owner-
occupied status year over year, whereas 593,660 parcels remained in rental status year over year. 
While 91 percent of the cases remained in rental property status, 9 percent of parcels changed 
ownership status from one period to the next. Our approach is to predict changes in ownership 
status where a reduction in TV may affect the probability of moving from a rental property to an 
owner-occupied property using a dynamic discrete-choice logistic regression model.  
 
The other variables included in our evaluation were presented and discussed earlier in this report. 
As with the tax delinquency and tax foreclosure evaluations, we use parcel-level features such as 
geographic coordinates, size of the property, %𝛥𝛥𝛥𝛥𝐸𝐸𝑀𝑀, %𝛥𝛥𝑇𝑇𝑇𝑇𝑇𝑇 𝐿𝐿𝐸𝐸𝑇𝑇𝐿𝐿𝐸𝐸𝑙𝑙𝐸𝐸𝐸𝐸𝑦𝑦, and millage rate. We also 
include year-time effects to control for citywide changes over time. 
 
Homeownership Analysis Methods 
 
Similar to the analyses in parts 1 and 2, we model possible outcomes which are determined by 
property owner behavior. A given property can: (1) move from rental to owner-occupied status 
(𝑅𝑅𝑡𝑡 𝐸𝐸𝐿𝐿 𝑂𝑂𝑡𝑡+1); or (2) remain as a rental (𝑅𝑅𝑡𝑡 𝐸𝐸𝐿𝐿 𝑅𝑅𝑡𝑡+1). We estimate a logistic regression to 
determine the impact of %𝛥𝛥𝑇𝑇𝑀𝑀 on the probability of (𝑅𝑅𝑡𝑡 𝐸𝐸𝐿𝐿 𝑂𝑂𝑡𝑡+1) relative to (𝑅𝑅𝑡𝑡 𝐸𝐸𝐿𝐿 𝑅𝑅𝑡𝑡+1). Note 
again that our configuration of the model is dynamic in that we are estimating the determinants 
of changing homeownership status from one period to the next. We estimate the logit model 
similar to what was illustrated in equations 3–5 except we address the homeownership status 
question. For brevity, we do not repeat the models and equations here. 
 
It could potentially take several years for the impact of changes in assessment to be fully 
reflected in homeownership status. In addition, it may be that property purchase decisions in the 
current year are influenced more by the previous year’s TV change than the current year. We 
therefore include an evaluation of the temporal impacts of the TV reduction on property owner 
status. To estimate the temporal impacts, we include time lags of 𝑁𝑁𝐸𝐸𝐻𝐻 ∗ %𝛥𝛥𝑇𝑇𝑀𝑀𝑖𝑖 for one, two, and 
three years, and calculate the marginal effects of each. Thus, we estimate the length of time 
required for a TV reduction to affect homeownership status. The results of these estimations are 
presented in the following subsection. 
 
Results 
 
The full set of regression results are reported in appendix table 5 for the interested reader. We 
focus our discussion on figure 7, which reports the effects of a reduction in TV for a one, two, 
and three-year lag. The coefficient in the logistic regression on 𝑵𝑵𝑵𝑵𝑵𝑵 ∗ %𝜟𝜟𝑻𝑻𝑽𝑽𝒊𝒊 is negative and 
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significant at the 1 percent level, indicating that a reduction in TV increases the probability that a 
parcel will transition from rental to owner-occupied status. In the first year, there was an 80 
percent reduction in TV, from 9 percent to 28 percent, or 19 percentage points. The effects in the 
two and three-year TV reduction lags are similar but with slightly smaller impacts. 
 
Figure 7: Marginal Effects on Owner-Occupancy Status of a TV Decline in Periods t, t+1, 
and t+2 
 

 
Note: R indicates rental parcel and O indicates owner-occupied parcel. 
 
In figure 8, we present a graph of the sum of the effects over the three years, which is calculated 
by summing the separate impacts of each of the three lagged effects. Here we see that an 80 
percent reduction in TV increases the proportion of properties that transition to owner-occupied 
status by about 106 percent relative to those properties that remained in rental status. This 106 
percent reduction in the sample of properties we evaluate translates to an increase of owner-
occupied residential improved properties, from 52 percent to 55.7 percent, which is a 3.7 
percentage point increase.22 We again note that the margin of error using a 95 percent confidence 

 
22 The calculation is as follows: Tax foreclosure would be reduced by 106 percent. 106 percent of 58,719 parcels is 
62,242, which is about 3.7 percent of all 1,678,740 parcel-years in our sample. We also hope to evaluate the 
transition of parcels from owner-occupied status to rental status as this may also affect the city’s overall 
homeownership rate. A preliminary evaluation suggests impacts are present, but they are significantly smaller than 
the estimates presented here. 
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interval begins to widen beyond a 60 percent TV reduction. For an 80 percent TV reduction, the 
confidence interval is about ±3 percentage points. 
 
Figure 8: Predicted Overall Probability of Increased Homeownership 
 

 
 
To summarize, this evaluation suggests that declines in TV resulted in a movement from rental to 
owner-occupied status. Our estimates also indicate that the effects were observed one, two, and 
three years out from the TV reduction, suggesting lasting impacts. Thus far, we have presented 
technical analyses of how reductions in TV and thus effective tax rates affected tax delinquency, 
tax foreclosure, and homeownership. The next section offers simulations that show how large the 
impacts are likely to be, should a split-rate tax and associated tax reduction on residential 
properties be adopted in Detroit. 
 
Simulations 
 
The estimates presented in parts 1, 2, and 3 of this report provide a basis for simulating the 
potential impacts of moving from a traditional property tax to a split-rate tax. Allen (2019) 
calculates changes in parcel-level tax payments if Detroit were to move to a split-rate tax, 
assuming revenue neutrality. Specifically, he considers a 5.7 to 1 ratio where land is taxed at a 
rate 5.7 times that of structures, which is similar to Pittsburgh’s split-rate system. He also 
includes in his evaluation a pure land tax where structures are exempt from taxation. In addition 
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to these scenarios, we also add for consideration a 2.5 to 1 split rate. Table 7 below presents the 
anticipated impacts on tax delinquency, tax foreclosure, and homeownership under several split-
rate scenarios for the average valued residential improved property. In the first row, we present 
the current property tax environment in 2019 with a 1 to 1 tax on land and structures. The tax 
delinquency rate, tax foreclosure rate, and homeownership rate are the proportions of residential 
improved properties in each of those categories in 2019. From this baseline, we calculate the 
anticipated changes from our dynamic analysis. The first and second columns present the 
different split-rate scenarios and expected tax reductions for each scenario using median tax 
payment for residential owner-occupied properties. Columns 3, 4, and 5 report the predicted tax 
delinquency, tax foreclosure, and homeownership rates for each split-rate scenario, respectively. 
However, tax delinquency requires some additional explanation in that we calculate the 
proportion of tax delinquent property that would experience an improvement in the tax 
delinquent status, meaning that the amount they owed would down but not necessarily to zero. 
 
Table 7: Simulated Impacts of Moving to a Split-Rate Tax on Tax Delinquency, Tax 
Foreclosure, and Homeownership for Median Owner-Occupied Property 
 

Split-Rate 
Ratio 

Estimated 
Tax 
Reduction 

Tax Delinquency Rate 
Tax 
Foreclosure 
Rate 

Owner-
Occupied 
Rate 

1 to 1 0 39.3%  0.9% 52% 

 
 Proportion of Tax 

Delinquent Properties 
with Improved Conditions 

  

2 to 1     
5 to 1     
5.7 to 1 -44%* 3.0% 0.70% 54.0% 
7 to 1     
10 to 1     
Full Land Tax -74%* 5.1% 0.57% 55.4% 

*These estimated tax reductions are preliminary and will be calibrated later. 
 
For this initial of discussion, we focus on the 5.77 to 1 split-rate simulation as this is similar to 
the Pittsburgh case. The simulation shows that the proportion of properties expected to 
experience an improvement in the tax delinquent condition is 3.0 percent. Tax foreclosure is 
expected to fall from 0.9 percent to 0.70 percent, which is a substantial 22 percent reduction. The 
calculations also suggest that homeownership would increase by 2 percentage points from 52 
percent to 54 percent. These initial findings suggest meaningful improvements in both tax 
compliance and homeownership resulting from a transition to a split-rate tax. 
 
 

Discussion and Conclusions 
 
The findings presented in this report offer our initial evaluation of how reductions in taxable 
value (and thus reductions in effective tax rates) resulting from a citywide reassessment affected 
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tax compliance and homeownership decisions. We think these estimates offer useful guidance 
about how moving to a split-rate taxation regime would affect tax compliance and 
homeownership in Detroit. We plan to refine our evaluation and expand and explore differential 
effects in different parts of the city as well for low- and high-valued properties. We also hope to 
examine commercial property, where at least some commercial property is expected to 
experience a tax increase under a split-rate tax. 
 
We find that tax reductions resulting from the property reassessment generated improvements in 
tax compliance as well as increases in homeownership. Our evaluation also suggests that the 
impacts extend at least three years past the year of the change. These subsequent period impacts 
are consistent with the work of Kang, Reese, and Skidmore (2012) who find that an exogenous 
decline in property tax rates brought on by the adoption of Proposal A resulted in property value 
increases over three years until a new equilibrium condition emerged. Generally, the estimates 
support the notion that if a split-rate tax were to be implemented in Detroit, there would be 
meaningful improvements in tax compliance and increased homeownership among residential 
properties. Last, we offer a word of caution: Our estimates are based on a reduction in taxes 
resulting from the reassessment and not an actual split-rate adoption. However, because land 
values are very low for many residential properties in Detroit, we think the tax reduction 
resulting from the reassessment offers a very good proxy for the adoption of a split-rate tax, and 
thus our estimates provide helpful guidance on the likely impacts of the adoption of a split-rate 
tax in Detroit.  
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Appendix 
 
Appendix Table A1: Tax Delinquency Status Regressions for All Residential Properties 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
    
Negative %Δ TV L1 -0.025*** -0.016*** -0.011*** 
 (0.000) (0.001) (0.001) 
Negative %Δ TV L2  -0.009*** -0.007*** 
  (0.000) (0.000) 
Negative %Δ TV L3   -0.003*** 
   (0.000) 
Positive %Δ TV L1 -0.002** 0.001* 0.007*** 
 (0.001) (0.001) (0.001) 
Positive %Δ TV L2  -0.004*** -0.000 
  (0.001) (0.001) 
Positive %Δ TV L3   0.001 
   (0.001) 
%Δ SEV L1 -0.000** -0.002*** -0.003*** 
 (0.000) (0.000) (0.000) 
Longitude -0.188*** -0.182*** -0.097* 
 (0.032) (0.034) (0.038) 
Latitude -0.420*** -0.893*** -1.275*** 
 (0.092) (0.096) (0.105) 
Total Mills -0.020*** -0.019*** -0.019*** 
 (0.001) (0.001) (0.001) 
Property Size 0.000 -0.000 -0.000 
 (0.000) (0.000) (0.000) 
Tax Year=2014 0.523*** 0.000  
 (0.009) (.)  
Tax Year=2015 0.560*** 0.011 0.000 
 (0.012) (0.012) (.) 
Tax Year=2016 0.695*** 0.113*** 0.108*** 
 (0.011) (0.011) (0.012) 
Tax Year=2017 1.376*** 0.811*** 0.793*** 
 (0.013) (0.013) (0.015) 
Tax Year=2018 -0.887*** -1.413*** -1.387*** 
 (0.012) (0.013) (0.014) 
Tax Year=2019 -1.081*** -1.763*** -1.812*** 
 (0.011) (0.012) (0.013) 
Owner-Occupied -0.198*** -0.166*** -0.125*** 
 (0.015) (0.015) (0.015) 
Tax Liability 0.000*** 0.000*** 0.000 
 (0.000) (0.000) (0.000) 
Constant 3.980 25.137*** 48.414*** 
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 (5.218) (5.529) (6.053) 
N. of Observations 580625 488277 392065 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
Marginal Effects of %Δ TV 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
    
Negative %Δ TV L1 -0.005***   
 (0.000)   
Negative %Δ TV L2  -0.002***  
  (0.000)  
Negative %Δ TV L3   -0.000*** 
   (0.000) 
Positive %Δ TV L1 -0.000**   
 (0.000)   
Positive %Δ TV L2  -0.001***  
  (0.000)  
Positive %Δ TV L3   0.000 
   (0.000) 
N. of Observations 580625 488277 392065 
* p < 0.05, ** p < 0.01, *** p < 0.001
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Appendix Table A2: Tax Delinquency Status Regressions by Owner-Occupied and Rental 
Properties 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
    
Negative %Δ TV O L1 -0.027*** -0.018*** -0.011*** 
 (0.001) (0.001) (0.001) 
Negative %Δ TV R L1 -0.023*** -0.014*** -0.011*** 
 (0.001) (0.001) (0.001) 
Negative %Δ TV O L2  -0.009*** -0.007*** 
  (0.000) (0.001) 
Negative %Δ TV R L2  -0.008*** -0.007*** 
  (0.000) (0.000) 
Negative %Δ TV O L3   -0.004*** 
   (0.001) 
Negative %Δ TV R L3   -0.001* 
   (0.001) 
Positive %Δ TV O L1 -0.009*** -0.006*** -0.001 
 (0.001) (0.001) (0.001) 
Positive %Δ TV R L1 0.002** 0.004*** 0.010*** 
 (0.001) (0.001) (0.001) 
Positive %Δ TV O L2  -0.008*** -0.006*** 
  (0.001) (0.001) 
Positive %Δ TV R L2  -0.001 0.003*** 
  (0.001) (0.001) 
Positive %Δ TV O L3   -0.000 
   (0.001) 
Positive %Δ TV R L3   0.002 
   (0.001) 
%Δ SEV L1 -0.000** -0.002*** -0.003*** 
 (0.000) (0.000) (0.000) 
Longitude -0.181*** -0.175*** -0.097* 
 (0.032) (0.034) (0.038) 
Latitude -0.432*** -0.903*** -1.280*** 
 (0.092) (0.096) (0.105) 
Total Mills -0.009*** -0.010*** -0.012*** 
 (0.000) (0.001) (0.001) 
Property Size 0.000 -0.000 -0.000 
 (0.000) (0.000) (0.000) 
Tax Year=2014 0.512*** 0.000  
 (0.009) (.)  
Tax Year=2015 0.468*** -0.062*** 0.000 
 (0.011) (0.011) (.) 
Tax Year=2016 0.667*** 0.098*** 0.143*** 
 (0.011) (0.011) (0.012) 
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Tax Year=2017 1.361*** 0.806*** 0.835*** 
 (0.013) (0.013) (0.014) 
Tax Year=2018 -0.888*** -1.404*** -1.337*** 
 (0.012) (0.013) (0.013) 
Tax Year=2019 -1.105*** -1.778*** -1.778*** 
 (0.011) (0.012) (0.013) 
Tax Liability 0.000*** 0.000*** 0.000 
 (0.000) (0.000) (0.000) 
Constant 4.114 25.385*** 48.062*** 
 (5.209) (5.527) (6.054) 
N. of Observations 580625 488277 392065 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
Marginal Effects of %Δ TV 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
Main    
Negative %Δ TV Owner L1 0.001***   
 (0.000)   
Negative %Δ TV Owner L2  0.001***  
  (0.000)  
Negative %Δ TV Owner L3   0.001*** 
   (0.000) 
Negative %Δ TV Rental L1 0.001***   
 (0.000)   
Negative %Δ TV Rental L2  0.000***  
  (0.000)  
Negative %Δ TV Rental L3   0.000*** 
   (0.000) 
Positive %Δ TV Owner L1 -0.002***   
 (0.000)   
Positive %Δ TV Owner L2  -0.001**  
  (0.000)  
Positive %Δ TV Owner L3   0.000 
   (0.000) 
Positive %Δ TV Rental L1 -0.002***   
 (0.000)   
Positive %Δ TV Rental L2  0.000  
  (0.000)  
Positive %Δ TV Rental L3   0.000 
   (0.000) 
N. of Observations 384020 324323 251800 
* p < 0.05, ** p < 0.01, *** p < 0.001  
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* p < 0.05, ** p < 0.01, *** p < 0.001 
 

Appendix Table A3: Tax Foreclosure Status Regressions for All Properties 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
    
Negative %Δ TV L1 0.011*** 0.008*** 0.005*** 
 (0.001) (0.001) (0.001) 
Negative %Δ TV L2  0.005*** 0.004*** 
  (0.001) (0.001) 
Negative %Δ TV L3   0.011*** 
   (0.001) 
Positive %Δ TV L1 -0.021*** -0.027*** -0.024*** 
 (0.002) (0.003) (0.003) 
Positive %Δ TV L2  -0.001 -0.000 
  (0.001) (0.002) 
Positive %Δ TV L3   0.003 
   (0.002) 
%Δ SEV L1 -0.001 -0.000 -0.000 
 (0.001) (0.000) (0.000) 
Owner -0.298*** -0.257*** -0.253*** 
 (0.027) (0.029) (0.029) 
Total Mills 0.013*** 0.016*** 0.017*** 
 (0.002) (0.002) (0.002) 
Property Size -0.000 0.000 0.000** 
 (0.000) (0.000) (0.000) 
Tax Year=2014 -0.289*** 0.000  
 (0.020) (.)  
Tax Year=2015 -0.077*** 0.195*** 0.000 
 (0.022) (0.023) (.) 
Tax Year=2016 -1.406*** -1.086*** -1.228*** 
 (0.029) (0.030) (0.030) 
Tax Year=2017 -1.398*** -1.107*** -1.226*** 
 (0.028) (0.028) (0.031) 
Tax Year=2018 -1.153*** -0.819*** -0.968*** 
 (0.035) (0.035) (0.038) 
Tax Year=2019 -0.618*** -0.205*** -0.315*** 
 (0.031) (0.032) (0.036) 
Longitude 0.522*** 0.775*** 1.232*** 
 (0.061) (0.075) (0.095) 
Latitude 0.952*** 0.231 -0.651** 
 (0.163) (0.194) (0.240) 
%Δ Tax Liability 0.010*** 0.006*** 0.006*** 
 (0.001) (0.001) (0.001) 
Constant 0.162 51.207*** 126.696*** 
 (9.222) (11.136) (14.201) 
N. of Observations 384020 324323 251800 
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Marginal Effects of %Δ TV 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
    
Negative %Δ TV L1 0.001***   
 (0.000)   
Negative %Δ TV L2  0.000***  
  (0.000)  
Negative %Δ TV L3   0.000*** 
   (0.000) 
Positive %Δ TV L1 -0.002***   
 (0.000)   
Positive %Δ TV L2  -0.000  
  (0.000)  
Positive %Δ TV L3   0.000 
   (0.000) 
N. of Observations 384020 324323 251800 
* p < 0.05, ** p < 0.01, *** p < 0.001  
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Appendix Table A4: Tax Foreclosure Status Regressions for Owner-Occupied and Rental 
Properties 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
    
Negative %Δ TV Owner L1 0.017*** 0.011*** 0.008*** 
 (0.001) (0.001) (0.002) 
Negative %Δ TV RentalL1 0.008*** 0.007*** 0.002 
 (0.001) (0.001) (0.001) 
Negative %Δ TV Owner L2  0.011*** 0.009*** 
  (0.001) (0.002) 
Negative %Δ TV Rental L2  0.002 0.001 
  (0.001) (0.001) 
Negative %Δ TV Owner L3   0.016*** 
   (0.002) 
Negative %Δ TV Rental L3   0.008*** 
   (0.002) 
Positive %Δ TV Owner L1 -0.023*** -0.026*** -0.023*** 
 (0.003) (0.004) (0.004) 
Positive %Δ TV Rental L1 -0.021*** -0.028*** -0.025*** 
 (0.002) (0.004) (0.004) 
Positive %Δ TV Owner L2  -0.011*** -0.009** 
  (0.003) (0.003) 
Positive %Δ TV Rental L2  0.002 0.003 
  (0.002) (0.002) 
Positive %Δ TV Owner L3   0.002 
   (0.002) 
Positive %Δ TV Rental L3   0.002 
   (0.002) 
%Δ SEV L1 -0.001 -0.000 -0.000 
 (0.001) (0.000) (0.000) 
Total Mills 0.024*** 0.022*** 0.020*** 
 (0.001) (0.001) (0.001) 
Property Size -0.000 0.000 0.000** 
 (0.000) (0.000) (0.000) 
Tax Year=2014 -0.297*** 0.000  
 (0.020) (.)  
Tax Year=2015 -0.150*** 0.157*** 0.000 
 (0.022) (0.022) (.) 
Tax Year=2016 -1.429*** -1.098*** -1.224*** 
 (0.029) (0.030) (0.030) 
Tax Year=2017 -1.408*** -1.110*** -1.217*** 
 (0.028) (0.028) (0.030) 
Tax Year=2018 -1.145*** -0.809*** -0.952*** 
 (0.035) (0.034) (0.037) 
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Tax Year=2019 -0.632*** -0.208*** -0.293*** 
 (0.031) (0.032) (0.035) 
Longitude 0.508*** 0.777*** 1.210*** 
 (0.061) (0.075) (0.095) 
Latitude 0.904*** 0.167 -0.710** 
 (0.163) (0.193) (0.240) 
%Δ Tax Liability 0.010*** 0.006*** 0.006*** 
 (0.001) (0.001) (0.001) 
Constant 0.058 53.512*** 126.995*** 
 (9.217) (11.156) (14.253) 
N. of Observations 384020 324323 251800 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
Marginal Effects of %Δ TV 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
Main    
Negative %Δ TV Owner L1 0.001***   
 (0.000)   
Negative %Δ TV Owner L2  0.001***  
  (0.000)  
Negative %Δ TV Owner L3   0.001*** 
   (0.000) 
Negative %Δ TV Rental L1 0.001***   
 (0.000)   
Negative %Δ TV Rental L2  0.000***  
  (0.000)  
Negative %Δ TV Rental L3   0.000*** 
   (0.000) 
Positive %Δ TV Owner L1 -0.002***   
 (0.000)   
Positive %Δ TV Owner L2  -0.001**  
  (0.000)  
Positive %Δ TV Owner L3   0.000 
   (0.000) 
Positive %Δ TV Rental L1 -0.002***   
 (0.000)   
Positive %Δ TV Rental L2  0.000  
  (0.000)  
Positive %Δ TV Rental L3   0.000 
   (0.000) 
N. of Observations 384020 324323 251800 
* p < 0.05, ** p < 0.01, *** p < 0.001  
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Appendix Table A5: Homeownership Status Regressions 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
    
Negative %Δ TV L1 -0.028*** -0.023*** -0.024*** 
 (0.000) (0.001) (0.001) 
Negative %Δ TV L2  -0.028*** -0.027*** 
  (0.001) (0.001) 
Negative %Δ TV L3   -0.021*** 
   (0.001) 
Positive %Δ TV L1 0.017*** 0.017*** 0.017*** 
 (0.001) (0.001) (0.001) 
Positive %Δ TV L2  0.015*** 0.013*** 
  (0.001) (0.001) 
Positive %Δ TV L3   0.013*** 
   (0.001) 
%Δ SEV L1 0.001*** -0.003*** -0.003*** 
 (0.000) (0.001) (0.001) 
Longitude -0.957*** -0.826*** -0.678*** 
 (0.059) (0.061) (0.063) 
Latitude 4.276*** 3.631*** 3.403*** 
 (0.155) (0.159) (0.165) 
Property Size -0.000*** -0.000*** -0.000*** 
 (0.000) (0.000) (0.000) 
Tax Year=2014 -0.332*** 0.000  
 (0.036) (.)  
Tax Year=2015 3.771*** 4.072*** 0.000 
 (0.026) (0.028) (.) 
Tax Year=2016 1.126*** 1.314*** -2.835*** 
 (0.034) (0.036) (0.026) 
Tax Year=2017 -0.072* 0.181*** -4.082*** 
 (0.034) (0.036) (0.027) 
Tax Year=2018 -0.278*** 0.005 -4.179*** 
 (0.036) (0.037) (0.029) 
Tax Year=2019 0.202*** 0.258*** -3.931*** 
 (0.035) (0.039) (0.031) 
%Δ Tax Liability -0.004*** -0.005*** -0.004*** 
 (0.000) (0.000) (0.000) 
Constant -264.980*** -227.320*** -201.356*** 
 (8.745) (9.097) (9.523) 
N. of Observations 551912 462582 370659 
* p < 0.05, ** p < 0.01, *** p < 0.001
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Marginal Effects of %Δ TV 
 
 L1 L1-2 L1-2-3 
 b/se b/se b/se 
    
Negative %Δ TV L1 -0.002***   
 (0.000)   
Negative %Δ TV L2  -0.002***  
  (0.000)  
Negative %Δ TV L3   -0.002*** 
   (0.000) 
Positive %Δ TV L1 0.001***   
 (0.000)   
Positive %Δ TV L2  0.001***  
  (0.000)  
Positive %Δ TV L3   0.001*** 
   (0.000) 
N. of Observations 551912 462582 370659 
* p < 0.05, ** p < 0.01, *** p < 0.001 


