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A SALT on Real Estate?

Housing Market and Migration Responses to the Limit on the State and Local Tax Deduction

“The cap on SALT deductions has been a body blow to New York families. The full SALT deduction must be
restored. Without the full SALT deduction families will leave New York and the last thing we need in the midst of
the health and economic devastation of Coronavirus is to lose our residents and taxpayers.”

Congressman Tom Suozzi (D-Long Island, Queens), July 14, 2020.

1. Introduction

While the Tax Cuts and Jobs Act of 2017 (TCJA) is better-known for having reduced individual and corporate
income tax rates, it also placed a limit on the deductibility of state and local taxes (SALT) for federal individual
income tax purposes.! Effective with the 2018 tax year, taxpayers can only deduct up to $10,000 in state and
local taxes if they choose to itemize their deductions. Combined with the substantial increases in standard
deductions, which reduced overall incentives to itemize deductions, this provision dramatically increased the
total burden of state and local taxes for itemizers, especially those in high-tax states.

The SALT deduction has been a feature of federal income taxation since the 1860s, predating the modern
individual income tax by more than fifty years (Thorndike, 2017). And it has been under fire seemingly ever
since its inception (Rosen, 1979). Supporters argue that it helps avoid double-taxation of income (at the federal
and state levels) and protects state tax bases against federal intrusion. Opponents point to concerns about the
fairness in the distribution of the benefits of the deduction, which favors taxpayers in higher-tax states, and the
notion that it represents a non-neutral federal subsidy of state and local public services (Thorndike, 2017).2
Despite the long-running debate over the provision’s merits given its rather substantial revenue cost, the SALT
deduction was never changed until the passage of the 2017 Act.

Those in favor of the SALT deduction cap have argued that the SALT deduction benefits the rich, and this new
cap will reduce inequality. In comparison, the deduction’s defenders, especially members of Congress from
higher-tax states, have decried the $10,000 SALT deduction cap as being politically motivated to punish blue
states. As demonstrated by the above quote from Rep. Suozzi, policy makers in those states are concerned that
the sudden and sharp reduction in the deduction might cause some residents to relocate to other states with
lower taxes and/or lower housing prices. It is worth noting, however, that this argument also implies that the
unlimited SALT deduction would have encouraged migration into those same states due to lower federal taxes.
Furthermore, if the SALT deduction cap makes home ownership more costly in some areas, this cost should be
capitalized into the local housing market and potentially reduce home values in affected areas. This brings us to
our central research question: does the federal deductibility of state and local taxes influence the local housing
market and residential location decisions? If so, then one must move back a step to consider the overall impact
of federal tax policy on sub-federal migration and housing decisions in order to address the more fundamental

1 SALT deductions vary from state to state but typically apply to state and local property taxes as well as income or sales
taxes.

2 Similarly, Gordon and Kopczuk (2014) show that, from an equitable standpoint, property tax payments should not be
deductible since those with higher property tax payments on average also have higher incomes.
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question of fairness. It is wrong to imply that the pre-2017 federal tax environment—with the unlimited SALT
deduction—was inherently more fair than the post-2017 deduction-limited environment without additional
analysis. We attempt to help provide that analysis here, focusing on the empirical impact of SALT deductibility
on housing markets and migration.

Our research is motivated by two main arguments from the current policy debate.? First, is the 2017 limitation
on SALT deductibility only affecting the rich? To answer this question, we empirically examine whether the SALT
cap impacted the housing prices among average homeowners in affected areas. We focus on home prices
among conforming loans, as discussed below, rather than all loans in a given market. Second, did the SALT
deduction cap cause families to move away from higher-taxed states? If this is occurring, we should see
empirical evidence in in the form of reduced (increased) in-migration in (outmigration from) those states that
have been relatively harder-hit by the 2017 Act.

We make use of a variety of housing market, tax policy, and migration information to explore these possibilities.
Specifically, we gather county-level data from Zillow.com on average home values and the U.S. Federal Housing
Finance Agency’s (FHFA) measure of the annual house price index (HPI) for the years 2012 through 2019.
Importantly, the HPI data measure price changes among mortgages purchased or guaranteed by Fannie Mae or
Freddie Mac. By law, Fannie Mae and Freddie Mac are constrained by a Conforming Loan Limit (CLL), which
restricts their purchases/securitization of mortgages to those with origination values below a certain amount.
This limit varies by location and cost of living, and in 2019 the CLL ranged from $484,350 to $726,525 for a one-
unit home. The 2019 limit rose to a maximum of roughly $1.4 million for a four-unit home.* If the SALT cap has
any impact on home prices, it is likely to be more salient among more expensive homes and those financed with
non-conforming mortgages (i.e. those above the CLL and not purchased/guaranteed by Fannie Mae or Freddie
Mac). However, by using the HPI data and focusing on prices among conforming loans, we can examine whether
the SALT cap has implications for average homeowners while factoring out any effect on home prices at the top
end of the housing market.

We combine the housing market data with county-level tax data from the U.S. Internal Revenue Service (IRS)
and state-level tax data from the Federation of Tax Administrators (FTA) for the 2017 calendar year, the year
prior to the SALT deduction cap’s implementation. Finally, we gather state-to-state migration flows data from
the U.S. Census Bureau.

We use event studies and differences-in-difference (DD) methods to examine whether the cap on SALT
deductions had any impact on county-level house prices and state-level migration patterns, using high federal
itemization rates, high state and local tax collections per capita, and high home values (all as of 2017) to define
our treatment groups.

Our work contributes to a growing literature on the housing price impacts of reduced deductibility of mortgage
interest and property taxes. Davis (2019) provides convincing evidence that much of the benefits of the
mortgage interest deduction are capitalized into housing prices. Similarly, Gruber, Jensen, and Kleven (2021)
show that a reduction in the mortgage interest deduction in Denmark might have resulted in lower house prices.
We anticipate a similar story with the property tax deduction, and thus anticipate that the SALT cap could lead
to house price reductions (or at least lower housing appreciation rates) in areas with higher income tax rates,
higher property tax rates, and higher percentages of itemizers.

3 See Vesouli (2021) for a summary of the current policy debate.
4 See https://www.fhfa.gov/DataTools/Downloads/Pages/Conforming-Loan-Limit.aspx
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In a recent study that is most directly related to our work, Li and Yu (2021) examine the housing market effects
of the SALT deduction cap and find that the cap did in fact lead to a reduction in the growth of home values
among more affected areas.® In their main models, home prices are measured using data from Zillow.com,
which quantify home prices across the full price distribution in a given market. In comparison, we examine
whether the SALT cap had any price effect among conforming loans only. In doing so, we net out the potential
negative price effects on homes in the top end of the price distribution and focus on whether the SALT cap had
downstream effects impacting housing prices for more average-priced homes. This is an important piece of the
policy debate, as policymakers opposed to the SALT cap have argued that the SALT deduction did not just
benefit the rich, but also impacted middle-income households living in high cost of living areas. For example, in
Washington D.C., the median home price was over $600,000, which is below Washington D.C.’s 2019 CLL of
$726,525, and owners of a $600,000 home likely have some SALT deductions due to high real estate taxes. This
potential impact on house prices could thus lead to changes in the marginal incentive to relocate away from
areas with higher tax rates or housing prices in an effort to reduce total housing costs. Our paper makes
advances to this emerging literature by examining the impact of the SALT deduction cap through the lens of the
current policy debate. We aim to answer two important questions. First, is the SALT deduction cap only a “tax
on the rich?” Second, did the SALT deduction cap cause families to move away from higher-taxed states? To
answer the second question, we examine whether the SALT deduction cap had any impact on state-level
migration patterns. We focus on state-level migration patterns because this gets to the heart of the policy
debate as to whether the SALT cap is causing families to leave higher-taxed states. Furthermore, we are also
able to examine whether the SALT cap reduced in-migration to the more affected states. Examining the
potential determinants of migration patterns is especially important at present, as population growth across the
U.S. has slowed dramatically over the last three decades due to an aging population coupled with a marked
slowdown in fertility rates. If this pattern persists, population gains will largely be driven by migration. From an
economic and fiscal standpoint, this is particularly important as population losses can have important
implications for long run economic growth, the size of the state’s workforce, and state tax revenues.

We find that the SALT deduction cap led to a sizeable and statistically significant reduction in housing price
growth among conforming loans, as measured by the HPI, among the treated (“high-tax”) counties as compared
to counties with less exposure to the SALT deduction cap. Estimates indicate that these post-policy effects are
more pronounced in 2019 than in 2018. This pattern is consistent with the implementation of the TCJA, which
first placed a cap on SALT deductions for the 2018 tax year, which would have affected tax payments in 2019.
For example, among the 100 most exposed counties in the U.S., the SALT deduction cap led to a 1.1 percentage
point reduction in housing price growth in 2018 and a much more pronounced 3.7 percentage point drop in
2019 (relative to less exposed counties). Conversely, we find little evidence to suggest that the TCJA had any
impact on state migration patterns. This is consistent with previous literature finding that the likelihood of
moving in response to tax changes is low (Day and Winer, 2006; Coomes and Hoyt, 2008: Young and Varner,
2011; Varner et al., 2018).° This is not surprising given that moving is a very big and disruptive decision for most
households, and people move for many different reasons. Cost of living is certainly a factor, and this tax policy,
which raised the cost of home ownership, could certainly induce affected households to move. But other factors
such as job prospects, climate, culture, and public provisions are important determinants as well (Blomquist,

5 A few recent working papers also show that the SALT deduction cap had negative effects on home ownership rates
(Hembre and Dantas, 2021) and house prices (Sommer and Sullivan,2021; Tong, 2021).

5 In contrast, however, Shan (2010) finds that higher property taxes driven by the U.S. housing market boom in the early
2000s led to increased mobility among elderly homeowners. Similarly, Schmidheiny and Slotwinkski (2018) find that high-
income groups in Switzerland are more likely to move away from high-tax municipalities, and Schmidheiny (2006) finds that
higher income households are more likely to move to low-tax jurisdictions than are lower income households.
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Berger, and Hoehn, 1988; Chen and Rosenthal, 2008; Albouy and Lue, 2015). Furthermore, it is of course still
possible that the policy change induced some middle or high-income households to move out of high-taxed
states, which could have potentially serious implications for state tax revenues. However, we find that the policy
change had no discernable impact on per capita state tax revenues. Thus, even if middle to high-income
individuals did move away from the more affected states, those moves had little impact on statewide migration
patterns or state tax revenues.

We emphasize that these results in no way allow us to conclude that the SALT deduction cap has reduced
fairness. To be sure, some of the estimated impacts surely represent the unwinding of pre-existing inequities in
the tax system. However, these results do indicate that some of those who purchased houses in high tax states
prior to the SALT deduction cap were likely made worse off by this policy change.

2. Policy Background

As noted above, the deduction for state and local taxes paid has been a feature of U.S. federal individual income
taxation for nearly two centuries. This follows directly from the traditional Haig-Simons definition of income,
which is often held up as the broadest possible indicator of one’s ability to pay taxes (Haig, 1921, and Simons,
1938).” When it comes to state and local taxes paid, the application of Haig-Simons principles depends on
whether one views state and local taxes as the price of state and local public services (and, therefore, a very
important component of consumption) or the costs of earning income (and, therefore, deductible for tax
purposes). Both are compelling arguments, to the extent that state and local taxes represent voluntary
transactions. For more mobile taxpayers who can choose from a broad menu of residential locations, each
featuring its own set of tax and spending programs, the variation in state and local taxes paid represents more
of a voluntary choice (Tiebout, 1956). Indeed, some of those who opt to locate (or remain) in higher-tax
jurisdictions do so out of choice rather than necessity. Their state and local taxes, or at least that portion that
exceeds a local mean, therefore represent a fee for the higher level of public services made possible by the
higher tax burden. For others who have limited jurisdictional mobility, however, their state and local taxes more
closely represent a required (non-voluntary) cost of earning their income.

All of this is to imply that it is impossible to cleanly categorize state and local taxes for all taxpayers in all
jurisdictions. Applying a uniform federal rule necessarily creates winners and losers in the Haig-Simons context.
A full and unlimited deduction for state and local taxes paid, which existed until 2017, might therefore represent
the most equitable outcome, as it recognizes the higher tax costs borne by less mobile taxpayers and allows
them to partially offset those costs if they itemize their deductions on their federal income tax return. It is this
argument that motivates the recent claims that the 2017 limitation reduced fairness.

The 2017 SALT deduction limit was obviously intended to offset the revenue reductions caused by the Act’s
other provisions, notably the reduction in individual and corporate marginal tax rates. It was also held up as a
progressivity-enhancing response to the long-standing criticism of the deduction’s regressivity, in that taxpayers
in higher marginal tax rate brackets enjoyed larger benefits. On its own, however, the SALT deduction cap was

7 Haig-Simons income is defined as the increase in an individual’s ability to consume within a period of time, and is
simplified as consumption plus the net change in wealth. While all sources of income are included, deductions are typically
permitted for the various costs incurred in earning that income.
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not able to render the overall Tax Cuts and Jobs Act progressivity-enhancing, given the reductions in marginal
tax rates, especially for the highest-income taxpayers (Tax Policy Center, 2017).

It is worth highlighting the notion that the fairness of the deduction depends critically on the taxpayer’s ability
to benefit from it. Indeed, the unlimited SALT deduction thus provides a benefit only to itemizers with high
state and local taxes, and the benefit clearly rises with the taxpayer’s marginal tax rate. The same deduction of
$10,000 of state and local taxes is worth only $2,500 to someone in the 25-percent bracket, but nearly $4,000
for someone in the top bracket.®

The same logic applies to the 2017 cap on SALT deductibility. Importantly, both before and after the cap was
enacted, those who do not itemize their deductions and those whose total state and local tax payments fall
below the $10,000 limit are not directly impacted by the limitation. It is also worth highlighting that the 2017
limitation only has a negative direct impact on those itemizers whose state and local taxes exceed $10,000 and
who elect to remain in their high-tax jurisdiction. Those with the ability to relocate to lower-tax jurisdictions
may choose to do so if the tax savings more than offset the costs of moving. This differential impact based on
the ability to relocate certainly complicates the overall equity discussion.

The 2017 Act certainly reduced the pain of the SALT deduction cap by reducing marginal tax rates and increasing
standard deductions. Itemization rates dropped significantly between 2017 and 2018 as a result, with only
about ten percent of taxpayers choosing to itemize in 2018 (Tax Policy Center, 2020). Dantas and Hembre
(2021) and Sommer and Sullivan (2021) are among the recent papers to focus on the changes in itemization
rates in the context of the broader tax subsidy for housing. Both studies find significant effects on housing
decisions, but only Sommer and Sullivan (2021) consider house price effects.

The fairness implications of the SALT cap also depend critically on the offsetting influences of (a) the phase-out
of itemized deductions for high-income taxpayers, which was eliminated as part of the 2017 Act, and (b) the
Alternative Minimum Tax, which disallows the SALT deduction. Both of these provisions have historically limited
the value of the SALT deduction for the highest-income taxpayers. Indeed, those above the phase-out range
and/or paying AMT are less likely to be significantly impacted by the SALT cap than middle-income taxpayers
just below those income ranges. To be sure, the 2017 SALT cap should not be viewed as equity-enhancing
because the pre-2017 distribution of SALT deduction benefits was not necessarily the most fair to being with.

By the same token, states did not simply leave their own policy environments unchanged in response to the
SALT deduction cap. Several states employed a variety of creative ways to circumvent the federal limitation,
such as recasting individual income taxes as charitable contributions, payroll taxes, or entity-level taxes that
retained greater federal deductibility (Beebe, 2019). These efforts, met with varied success, would have only
reduced the direct impact of the SALT deduction cap.

3. Taxes and Housing Markets

We demonstrate the theoretical impact of the Tax Cuts and Jobs Act of 2017, and specifically the SALT cap, in a
dynamic user-cost-of-housing framework based on the work of Summers (1983) and Poterba (1984), as
extended by Bruce and Holtz-Eakin (1999), Himmelberg, Mayer, and Sinai (2005), Anderson, Clemens, and

8 Similarly, Poterba (1992) shows that the tax savings associated with the mortgage interest deduction largely went to those
with higher incomes.



Hanson (2007), Poterba and Sinai (2011), Albouy and Hanson (2014), and Davis (2019), among others. This
framework recognizes the various ways in which the U.S. federal income tax provides a subsidy to owner-
occupied housing, as discussed in detail by Rosen (1985).

First, net imputed rental income is not taxable, although it is typically included in Haig-Simons income because it
represents the value of the service flow of housing benefits to the owner-occupant. If the house had been
rented out, the rental income would be taxable. But imputed (and thus foregone) rent is not included in taxable
income in the U.S., although several other countries tax it (Andrews, Caldera Sadnchez, and Johansson, 2011).
Second, most capital gains from housing are excluded from taxability, unlike gains from the sale of other capital
assets. Third, mortgage interest is deductible on mortgages up to a specified limit, which was $1 million per
married household before the 2017 Act and $750,000 thereafter. Finally, and most central to our research, state
and local taxes—namely, property taxes—are deductible for those who itemize.

It is worthwhile to examine the standard user-cost-of-housing framework to explore the potential impacts of the
TCJA on housing markets, such that we might predict behavioral responses. Following Davis (2019), the user
cost of housing for itemizers (UC), expressed as a percentage of house value, can be represented as:

UC=[1-1pmA - T1)(1-A)]ri- @mTA(rm-rg) + (1 — @pT))To + M+ 0 —TTe

where 1, is the marginal income tax rate, ¢n is the portion of mortgage interest that is deductible, A is the loan-
to-value (LTV) ratio, ryis the interest rate on a risk-free alternative asset, rn, is the mortgage interest rate, ¢, is
the portion of property taxes that is deductible, 7, is the property tax rate, m is maintenance and depreciation as
a share of house value, o is a risk premium, and . is the expected capital gain as a share of house value.

The first term in this expression (in brackets) represents the joint cost of debt and equity, and the second term
represents the tax savings from the (partial) deductibility of mortgage interest. The third term, which is the
focus of our analysis, represents the cost of property taxes net of the tax benefits from their (partial)
deductibility. The central parameters for our purposes are @, and @p, both of which reflect the various
limitations on itemized deductions including MID and property tax caps as well as overall itemized deduction
phase-outs and the AMT.

For taxpayers with state and local taxes above $10,000, the TCJA effectively reduced the value of ¢,, effectively
increasing the user cost of housing by a factor of the combined income and property tax rates:

SUC/b6pp = TyTp

Consequently, the impact of the SALT cap on user cost is expected to be highest among itemizers facing higher
marginal income tax rates and/or higher property tax rates. For illustration, consider a taxpayer in the 35-
percent marginal federal income tax bracket facing a 1-percent property tax rate. The user cost of housing rises
by about one percent for each three-percentage-point reduction in the deductibility of property taxes. A
reduction in property tax deductibility of 50 percent would increase the user cost of housing by about 17.5
percent. We now turn to a discussion of our data and empirical methods, which are intended to move beyond
this theoretical illustration in order to illuminate the actual impacts of the SALT cap on housing prices and
interstate migration patterns.



4. The SALT Deduction Cap and County-Level Home Prices

Data

In our first analytical section, we examine whether the costs associated with the SALT deduction cap were
capitalized into local housing markets. Data for these analyses come from a number of sources. First, we collect
county-level housing price data from the FHFA as measured by the all-transactions house price index (HPI).
These data were collected at the annual level for the years 2012 through 2019. The HPI is a weighted, repeat-
sales index, which tracks changes in house prices over time and locality among conforming mortgages
purchased or guaranteed by Fannie Mae or Freddie Mac. As noted above, these home loans are restricted to
those with origination values below a certain amount (CLL). This limit varies by location and cost of living, and in
2019 the CLL ranged from $484,350 to $726,525 for a one-unit home. The HPI measures price changes in sales
or refinances of the same properties over time, and in doing so, it also accounts for quality changes over time,
to some degree. In addition, we gathered monthly data from Zillow.com on estimates of average home values
by county as measured by the Zillow Home Value Index (ZHVI). >1° Together, these data provide a sample of
2,180 U.S. counties. Additional housing market data on the number of property listings per county for the years
2016 through 2019 are gathered from Realtor.com.

If the SALT deduction cap has any impact on the housing market, we suspect that these effects will be localized
to the higher-taxed states where taxpayers are more likely to have state and local tax deductions in excess of
$10,000 per year. To investigate this, we gathered county-level tax data for the 2017 calendar year, the year
prior to the SALT deduction cap, from the IRS and state-level data from the FTA. From the FTA, we collect annual
data on total taxes per capita by state. The IRS data come from the size of adjusted gross income (SOI) tax
tables and include county-level data on the total number of tax returns, and both the total number and dollar
amount of itemized tax deductions for the 2017 calendar year. In addition, we collected county-level data on
monthly nonfarm employment (seasonally adjusted) from January 2012 through December 2019 from the
Bureau of Labor Statistics (BLS), annual real gross domestic product from 2012 through 2019 from the Bureau of
Economic Analysis (BEA), and population and demographic data from the U.S. Census Bureau.

Due to the nature of the tax policy change, we do not expect to find large changes in housing market conditions
across all counties. If capping the SALT deduction has any impact on the housing market, those effects will likely
be concentrated in the counties where people are deducting more than $10,000 in state and local taxes (that is,
counties in high tax states with relatively high real estate prices/values). While we do not have data on
individual-level tax returns, we can use the county-level data from the IRS and Zillow and state-level FTA data to
form proxies for “high tax” counties. To do so, we create an index score to rank counties based on their
potential exposure to the SALT cap. Each county (and Washington D.C.) is assigned a score from 1 to 2,180
based on their relative total taxes per capita level, itemization rate, and average home value in 2017. 1!
Counties are assigned a score for each of the 3 categories, with a 1 being assigned to the county with the lowest
total taxes per capita level (itemization rate) [home value] and a 2,180 is assigned to the county with the
highest. Each county is then assigned an index score as the summation of the three individual scores. To
examine the effects of the SALT deduction cap, counties with the top-51 or top-100 highest index scores, that is

° https://www.zillow.com/research/data/

10 Zillow’s ZHVI is used to measure both the average home value and housing market appreciation in a given market (e.g.
state) (Hryniw, 2019).

11 Since the ZHVI data are monthly, the ZHVI index score is based on the average ZHVI across all months in 2017.
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counties with ZHVIs and itemization rates in the right tail of their respective distributions that are located in
states with per capita state and local tax collections in the right tail of the distribution, are assigned to the
treatment group.!? The control group is comprised of the 589 counties in the bottom quartile of the index’s
distribution. All other counties are excluded from the estimation sample, with the notion that some of these
counties may have been partially impacted by the SALT deduction cap.

Figure 1 shows the counties with the top-51 highest index values and the 52" to 100" highest values in red and
orange respectively. These counties are largely located in the Northeast region and California, and represent
counties most likely to be impacted by the SALT deduction cap. By comparison, counties in the bottom quartile
of the index’s distribution (control group) are denoted in yellow. These counties are largely located in the
Southeast and Midwest regions of the U.S., and represent counties with the least exposure to the policy change.

Figure 2 plots average HPI growth across all counties in the treatment group versus those in the control group.
In Panel A the treatment group consists of the counties with the 51 highest index scores, and in Panel B the
treatment group includes all counties in the top 100. These descriptive figures reveal two important features of
the data. First, following the policy change, housing price growth moderates for counties in the treatment
group, but accelerates or remains largely unchanged for counties in the control group. This suggests that, on
average, the SALT deduction cap had a negative impact on the housing market of the more exposed counties.
Second, the event study and DD analyses rely on the assumption of parallel pre-treatment trends across the
treatment and control groups, but Figure 2 shows that there was a large divergence in HPI growth across these
two groups prior to 2015. Diverging trends in housing price growth during the earlier sample time periods is
likely driven by the Great Recession and ensuing recovery which may have affected the housing markets
differently across counties in the treatment versus control groups. To investigate this further, we look at more
historic HPI growth patterns. Appendix Figure Al plots average HPI growth across the two groups from 2000
through 2019. These figures show that housing markets in higher-taxed counties with higher valued homes (on
average) saw a much steeper decline in home prices at the onset of the Great Recession, and as a result also
saw a much more robust increase in housing price growth during the ensuing recovery. Figure Al also shows
that HPI growth trajectories across the two groups were relatively parallel prior to the Great Recession (from
2000 through 2004) and after the recession and ensuing recovery (from 2015 through 2019). For this reason, we
restrict our estimation sample to the years 2015 through 2019 for our analysis, consistent with Li and Yu (2021).

Table 1 presents summary statistics for both the main treatment group (top 51) and the control group for both
before and after the policy change, restricted to the 2015-2019 sample time period. Most importantly, this table
shows that following the policy change HPI growth slowed for the treatment group, but accelerated for the
counties in the control group. The bottom of the table also presents summary statistics on the three variables
that comprise our index scores: county-level ZHVIs, county-level itemization rates, and state-level per capita tax
collections, all measured in 2017. For counties in the treatment group, 46.2 percent of taxpayers itemized
versus only 16 percent among those in the control group. Total state tax collections per capita were nearly 2-
times higher for those in the treatment group, and home values were more than 5-times higher in treated
counties.

Next, we plot average HPI growth before and after the policy change for each county in the top 51 and bottom
50. These growth rates are presented in Figure 3, with the potentially highly-affected counties (with the higher

12 The top-51 counties are chosen as a treatment group, rather than top-50, as there was a tie in the index scores between
the counties with the 50" and 515t highest scores (San Luis Obispo, CA and Nevada, CA).
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index values) on the left, and bottom 50 (least-exposed counties) on the right.'® For these graphs, we restrict
the time period to 2016 through 2019 so that there is an equal number of years for the pre-period and post-
period. This figure shows that growth in home prices tapered off considerably in the post period among many of
the counties with the highest index values. For example, in Suffolk County, NY, home prices grew by an average
of 6.1 percent per year prior to the policy change but only 4.6 percent per year afterwards. Similarly, in
Washington, DC, average HPI growth fell from 8.6 percent per year during the pre-period to 5.4 percent per year
in the post-period. This of course is not a universal trend across all counties in the treatment group, as both
Nassau County, NY, and Westchester County, NY, saw a slight acceleration in home price growth across the two
periods. However, the DD and event study analysis will allow us to uncover an average effect across the
treatment and control groups. By comparison, growth in home prices seems to have accelerated across many of
the counties with lower index values.

Methods and Results

We use event studies and DD specifications to examine whether the cap on SALT deductions had any impact on
house prices in counties with more exposure to the SALT deduction cap. For the main analysis, counties are
assigned to the “high tax” treatment group, (D; = 1), if their index score is in the top 51 or top 100. Counties in
the bottom quartile of the index distribution are assigned to the control group, (D; = 0), while all other counties
are excluded from the analysis. To formalize this, we first estimate a two-way fixed effects (DD) model of the
following form:

Yit = P1post; + 2D; + Bz(posty X D;) + LuXir + Vi + Ar + &t (1),

where y;; measures HPI growth in county i year t; post; is a dummy variable equal to O prior to the 2018 TCJA
policy change and switches to 1 starting in 2018 and thereafter; D; is an indicator equal to O for counties in the
control group and equal to 1 for “high tax” counties in the treatment group; X;; is a vector of control variables
including real GDP growth, nonfarm employment growth, and population demographics.** Finally, y; and A;
capture county and year fixed effects respectively. Equation (1) is estimated using weighted least-squares where
the weights are the average population in the county from 2015 through 2019.

Table 2 presents the DD coefficient of interest, 83, from Equation (1). In Columns 1 through 3, the treatment
group is defined as the top 51 most-exposed counties, while Columns 4 through 6 assign treatment to the top
100 most-exposed counties (as measured using the index scores). In all specifications, the control group
contains the 589 counties with a SALT exposure index value in the bottom 25" percentile. Estimates for the full
sample period (2015 through 2019) are reported in Columns 1 and 4, and suggest that the implementation of
the SALT deduction cap led to a 2.2 to 2.4 percentage point reduction in home price growth among the high-tax
counties as compared to counties with little exposure to the SALT deduction cap. Next, we control for the
number of property listings in a county to investigate whether current housing market conditions mediate this
effect. County-level data on active property listings come from Realtor.com and are only available from 2016

13 Note, for the empirical analysis, the control group still contains the 589 counties in the bottom quartile of the index score
distribution. The bottom-50 counties are shown here for illustrative/comparative purposes.
14 Nonfarm employment growth is measured as growth in annual average employment from one year to the next.
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onwards. We therefore restrict the sample period to 2016 through 2019. To ensure that the altered sample
period does not impact our results, we first estimate Equation (1) with the new sample period but without
controls for active property listings. These results are presented in Columns 2 and 5 and are very similar to our
baseline results. Finally, in Columns 3 and 6 we add active property listings as an explanatory variable, and again
uncover estimated effects that are similar to our baseline model. That is, even after controlling for housing
market conditions, the SALT deduction cap leads to a 2.0 to 2.1 percentage point reduction in home price
growth among the counties most exposed to the policy change. These estimates suggest that the SALT
deduction cap made it more costly to own homes in counties more exposed to the policy change, and that this
cost is capitalized into the local housing market through lower home prices.

Next, we consider an event study specification, which allows us to examine the post-policy effects in each year
as well as investigate whether there are any pre-policy differences between the treatment and control groups.
We estimate an event study model of the following form:

Yie = Vi + A + 8 X Dy + B Xyt + &t (2)

Where all variables and coefficients are defined as in Equation (1), but now the coefficients of interest are the
set of §; event year coefficients, which identify differences in HPI growth between counties in the treatment
and control group in year t compared to 2017, the year before the SALT deduction cap was put into effect.

The event study results are plotted in Figure 4. In Panel A, the treatment group is comprised of the top 51
counties, and in Panel B the treatment group contains the top 100 counties. In both specifications, the control
group contains the 589 counties with a SALT exposure index value in the bottom 25 percentile. We report the
point estimates and 95% confidence intervals on the interaction terms from Equation (2). In both figures, the
estimated coefficients in the years prior to the policy changes are statistically indistinguishable from zero,
consistent with no trend differences between the treatment and control group prior to the policy change. After
the policy change, home price growth begins to decline in the treated counties relative to the control group. All
of the post-policy event study coefficients are negative, suggesting a relative decrease in home prices following
the SALT deduction cap, in counties with more exposure to the SALT deduction. Furthermore, this negative
effect is more pronounced in 2019, two years after the policy change. Specifically, estimates from Panel B
indicate that the SALT deduction cap led to a 1.1 percentage point drop in home price growth in 2018 and a
much more severe 3.7 percentage point drop in 2019. This pattern is in line with the implementation of the
TCJA, which limited the SALT deduction in tax years 2018 and thereafter, and would have led to larger tax bills
starting in 2019 (when individuals filed their 2018 tax returns).

Next, since our index measure is only a proxy for exposure to the SALT deduction cap, we do not have perfect
information as to which counties were affected by the policy change. For this reason, we return to the DD
specification from Equation (1) and re-estimate the model with shifting treatment groups. For comparative
purposes, we first start with the top 51 counties as our treatment group (identical to Column 1 of Table 2). Next,
we estimate Equation 1 but with a treatment group consisting of those counties with the 52" to 100" highest
index score values and those in the top 51 excluded from the sample. Then we shift treatment assignment to
counties with the 101° to 150%™ highest index score values and so on. In all specifications, the control group
contains the 589 counties with a SALT exposure index value in the bottom 25" percentile. Table 3 presents the
DD coefficient of interest, 53, from Equation (1) for the various treatment groups. Results from this table
illustrate two very important points. First, the SALT deduction cap had a negative impact on home price growth

10



for a large set of counties. For example, even counties with the 601° through 700" highest index values saw a
0.9 percentage point relative reduction in home price growth. Second, the negative price effect attenuates as
the treatment group shifts to lower index values. This is best illustrated in Figure 5, which plots the estimated
coefficients from Table 3 and shows that they trend closer to zero as the index score falls (moving rightward on
the figure). These results suggest that the negative housing price impact is more pronounced in counties with
more exposure to the SALT cap and that our index measure is a good indicator of SALT deduction exposure.

Finally, in Table 4 we examine the importance of each component used to create our exposure index.
Specifically, we repeat our DD analysis while sequentially omitting one of the three components of our exposure
index. Baseline results using all three components are provided in Columns (1) and (5) for comparison. To
summarize the results of this exercise, regardless of whether we include the top 51 or 100 counties as our
treatment group, our baseline results are primarily driven by total taxes per capita. Removing either the Zillow
home index value factor (Columns 2 and 6) or the itemization rate factor (Columns 4 and 8) yields results that
are qualitatively identical to our baseline results. Conversely, when we remove the total taxes per capita factor
(Columns 3 and 7), effects become insignificant for the top 51 control group and only about two-thirds as large
in absolute value for the top 100 control group.

5. The SALT Deduction Cap and State-Level Migration Patterns

Data

A potential explanation as to why the SALT deduction cap could have a negative impact on the housing market is
out-migration. That is, it is possible that some households moved to states less impacted by the tax policy
change. If the policy change leads to a large increase in the cost of home ownership in the more-affected states,
we might expect to see altered migration patterns in these states, perhaps through greater out-migration from
these states or less in-migration to these states. Therefore, we collect state-to-state migration flows data from
the U.S. Census Bureau (1-Year American Community Survey) for the years 2011 through 2019. Using these
data, we calculate state-level domestic in-migration and outmigration rates for the years 2012 through
2019.116

In addition, we collect state-level real GDP data from the BEA, and state-level population and demographic data
from the U.S. Census Bureau. We then create a state-level index score to rank states (plus Washington D.C.)
based on their potential exposure to the SALT deduction cap. The index is created using the same methodology
as the previous section, and states are assigned a score from 1 to 51 based on their relative level of total taxes

15 The ACS provides total migration flows for the years 2011 through 2019. Migration rates are then calculated as migration
per 1,000 population, where the population estimate is based on the average population in the first time period and the
second time period. For example, to calculate the 2012 outmigration rate (i.e. change in outmigration migration between
2011 and 2012), one would divide outmigration in 2012 by the average of the state’s population in 2011 and its population
estimate in 2012.

16 |deally, we would also examine county-level migration patterns, which are available through the IRS Statistics of Income
(IRS-SOI). However, Basso and Peri (2020) and DeWaard et al. (2021) discuss reliability and misreporting issues with the IRS
migration data from 2010 onwards.
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per capita, itemization rate, and average home value (ZHVI) in 2017.Y" Then, to examine the state-level impact
of the SALT deduction cap, states with the top 5, 10, or 15 highest index scores are assigned to the treatment
group, while the 13 states in the bottom quartile of the index distribution are assigned to the control group. All
other states are excluded from the analysis.

Figure 6 shows the states with the top 5 highest index values, the next 6% to 10" highest, and the following 11"
to 15" highest values. These states, which are most likely to be affected by the SALT deduction cap, are largely
located in the West and Northeast regions. By comparison, states in the bottom quartile of the index’s
distribution (control group) are denoted in yellow and are mostly located in the South and Southeast.

Figure 7 plots trends in both in-migration and outmigration rates for states in the treatment groups versus those
in the control group. In Panel A, the treatment group contains the states with the 5 highest index scores. In
Panel B, the treatment group contains those in the top 10, and in Panel C, the treatment group contains all
states in the top 15. Visual inspection of these graphs suggests that treated states may have seen a slowdown in
in-migration immediately following the policy change, but outmigration rates seem to have been relatively
unchanged.

Table 5 presents summary statistics for both the main treatment group (top 5) and the control group for both
before and after the policy change. Most importantly, following the policy change, state-to-state mobility seems
to have fallen across both the treatment and control groups. More specifically, in-migration and outmigration
rates are lower in the post-period for both the 5 high tax states and the 13 low tax states.

Next, we plot average in-migration and outmigration rates before and after the policy change for states with the
potentially highly affected states (with the higher index values) on the left, and the least-exposed states on the
right (Figure 8). For these graphs, we restrict the time period to 2016 through 2019 so that there is an equal
number of years for the pre-period and post-period. These graphs show very little evidence of a post-policy
change in migration patterns for the more exposed states. However, regression analysis will allow us to uncover
small but statistically significant changes in relative migration patterns if they exist.

Methods and Results

Similar to Section 4, we estimate DD and event study specifications to examine the impact of the SALT
deduction cap on state-level in-migration and outmigration rates. The DD specifications take the same form as
Equation (1) with two exceptions. First, i now indexes states, and y;; measures the rate of in-migration or
outmigration per 1,000 population in state j and year t. Second, nonfarm employment growth is no longer
included as a control variable in X, as employment growth is a function of population growth and migration
patterns. Similarly, the event studies take a similar form as Equation (2).

Table 6 reports the state-level DD coefficient of interest, 53, from Equation (1). For each model, the treatment
group is defined as the top 5, 10, or 15 most-exposed states, while the control group is always the 13 states with
a SALT exposure index value in the bottom 25 percentile. These results suggest that the SALT deduction cap
had no statistically significant impact on statewide migration patterns. Similarly, Figure 9 presents results

17 In the previous section, the Zillow ZHVI data were measured at the county level, whereas in this section we are utilizing
state-level ZHVI data.
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associated with the event study specifications, and again indicates that the SALT deduction cap had no
discernable impact on statewide in-migration or outmigration flows.

In contrast, Li and Yu (2021) find some evidence that the TCJA led to a slight increase in net move-out rates (i.e.
outmigration minus in-migration) among households with income above the national average who were living in
counties with a higher tax burden. However, their analysis does not differentiate between those moving into the
county versus those moving out, and more importantly they do not differentiate between intrastate and
interstate movers. Their finding that the TCJA does induce some people to move, be it to a nearby county in the
same state or a different state altogether, is still very important as it indicates that the tax policy led some
households to make very costly decisions. In comparison, our state-level analysis gets to the heart of the policy
debate by examining whether the new policy caused households to leave the state entirely, which would have
important implications for state economic conditions, such as the size of the labor force and tax revenue
collections.

To be sure, even though potential behavioral responses do not appear to show up in the state-to-state
migration data, the possibility exists that some of the most heavily-impacted taxpayers might be using other
means to shuffle real estate portfolios or move other assets to minimize negative tax impacts. In this sense, it
could still be possible to “move” financially without physically relocating to another state (Bruce, Fox, and Yang,
2010; Slemrod, 2010).

6. Tax Revenue Impact

The previous section shows that the SALT deduction cap had no impact on statewide migration patterns.
However, a recent working paper by Drukker (2021) finds that the SALT deduction cap did alter moving patterns
among some high-income households. If the SALT deduction cap caused some high-income individuals to move
away from the more affected areas, this could have potentially serious implications for state tax revenues
through the collection of state income and state property taxes. To investigate this, Figure 10 plots trends in
year-over-year growth in total state tax collections per capita for states in the treatment groups versus those in
the control group. Similarly, Table 7 reports summary statistics on both the dollar value and annual growth in
total tax collections per capita for both the main treatment group (top 5) and the control group for both before
and after the policy change. These results provide little evidence to suggest that tax revenues in the treated
states fell following the policy change. Thus, even if high-income individuals did move away from the more
affected states, those moves had little impact on state tax revenues.®

7. Conclusion

The federal tax policy changes enacted in 2017 sharply reduced the deductibility of state and local taxes to a
maximum of $10,000 per household. We estimate county-level (state-level) DD and event study models for a
time period surrounding this major shift in policy to explore the extent to which it impacted housing prices

18 This is consistent with Martinez (2022) who found that the creation of a tax haven in the canton of Obwalden,
Switzerland led to an increase in the number of high-income residents, but had no impact tax revenue per capita.
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(migration patterns). Our assignment of treatment and control counties/states is motivated in part by a
standard user-cost of housing model, which indicates that impacts should be highest for areas with higher state
and local taxes, higher average federal income tax rates, and higher housing prices. Focusing on a small subset
of counties with the greatest expected impact, we find evidence that the SALT deduction cap led to slower
housing price growth but had no impact on statewide migration patterns.

Our results suggest that the SALT deduction cap has a more nuanced effect than what has been commonly
portrayed in the current policy debate. It is widely contended that the SALT deduction cap would be a “tax on
the rich,” however, our housing models indicate that the cap led to a reduction of home prices among
conforming loans in areas more likely to be affected by the cap. That is, in counties with greater exposure to the
SALT deduction, home prices did not just fall for the very expensive homes, but also for average-priced homes,
which would qualify for a conforming loan. The second main argument in the policy debate is that the SALT
deduction cap could cause some families to move away from the higher taxed states. Our state-level migration
models suggest that this did not occur in the short term.

To be sure, we emphasize that it is not clear that the SALT deduction cap reduced fairness. The extent to which
our estimates represent a reduction in fairness depends critically upon one’s view of the degree of fairness in
the pre-TCJA policy landscape. Specifically, the possibility exists that the cap removed unfair tax advantages
enjoyed by high-income and high-mortgage-debt taxpayers in a small number of states. The most likely
summary is that the combination of the simultaneous reductions in marginal tax rates and increases in standard
deductions greatly reduced the independent impact of the SALT deduction cap on migration and housing prices,
as reflected in our analysis. Further, any discussion on whether to keep or repeal the SALT deduction cap should
balance the facts that the previous SALT deductions provided a federally funded tax advantage to high-tax high-
income states, but also that individuals who purchased homes in these states prior to the policy change were
left worse off as the SALT deduction cap was essentially an unexpected transfer of wealth from the homeowner
back to the federal government.
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Figure 1: Location of Counties in Treatment and Control Group
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Note: Figure shows the counties in the treatment group as those with a SALT exposure index value in either the
top 51 or the 52™ to 100%™ highest index values. The control group contains the 589 counties in the bottom
quartile of the index distribution. Top-51 counties are chosen, rather than top-50, as there was a tie in the index
scores between the counties with the 50" and 51° highest scores (San Luis Obispo, CA and Nevada, CA).
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Figure 2: Average HPI Growth Over Time Among Counties with High Exposure to the SALT Deduction Cap
(Treatment Group) Versus Counties with Low Exposure (Control Group)
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Note: Plots are formed by calculating the average HPI growth rate at time t among counties in the treatment
group (red) and counties in the control group (blue). The treatment group consists of the top 51 (Panel A) and
top 100 (Panel B) counties with the highest SALT exposure index values. The control group is always the 589

counties in the bottom quartile of the index’s distribution.
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Table 1: County-Level Descriptive Statistics

HPI growth

Nonfarm employment
growth (%)

Real GDP growth (%)

Female population (%)

Black population (%)

Hispanic population (%)

Percentage of population

by age

0 to 15 years of age

15 to 19 years of age

20 to 24 years of age

25 to 34 years of age

35 to 44 years of age

Top-51 (treatment group)

Full time
period
(2015-2019) Pre Post

4.019 4.131 3.851
(2.769) (2.908) (2.552)
1.656 1.997 1.145
(1.755) (1.854)  (1.461)
2.167 2.337 1.913
(2.955) (2.935) (2.982)
0.509 0.509 0.509
(0.008) (0.008) (0.008)
0.116 0.115 0.118
(0.128) (0.128) (0.128)
0.130 0.128 0.134

(0.0749) (0.0745)  (0.0757)

0.177 0.178 0.175
(0.023) (0.023)  (0.024)
0.0630 0.0635  0.0622
(0.008) (0.008)  (0.008)
0.0608 0.0615  0.0596
(0.009) (0.009)  (0.009)
0.125 0.124 0.125
(0.028) (0.029)  (0.028)
0.125 0.125 0.126
(0.015) (0.015)  (0.015)

20

Bottom 25th Percentile (control
group, 589 counties)

Full time
period
(2015-2019) Pre Post

3.113 2.543 3.968
(5.180) (5.258) (4.942)
0.327 0.255 0.436
(3.444) (3.258) (3.704)
0.523 0.347 0.786
(6.696) (6.953) (6.286)
0.502 0.502 0.502
(0.021) (0.021) (0.021)
0.123 0.123 0.123
(0.169) (0.170) (0.169)
0.0727 0.0714 0.0748
(0.130) (0.129) (0.131)
0.184 0.185 0.183

(0.023) (0.023)  (0.022)

0.0631 0.0636  0.0624
(0.009) (0.009)  (0.009)

0.0610 0.0620  0.0595
(0.017) (0.017)  (0.016)
0.118 0.117 0.120
(0.015) (0.015)  (0.015)
0.115 0.116 0.115
(0.011) (0.011)  (0.010)



45 to 54 years of age

55 to 64 years of age

Average Number of
Property Listings

2017 itemization rate

2017 total taxes per
capita (state-level)

2017 average Zillow
Home Value Index (ZHVI)

0.143
(0.014)

0.140
(0.016)
1954.1

(1885.1)

0.462

(0.052)

6957.5
(1088.7)

499223.9
(274093.9)

51 counties

0.147
(0.014)

0.139

(0.017)

1987.4
(1904.2)

0.137
(0.012)

0.141

(0.016)

1920.7
(1874.6)

0.129
(0.011)

0.140
(0.016)

160.5
(204.6)

0.160
(0.034)

3830.3
(371.2)

91860.2
(22345.6)

589
counties

0.131
(0.010)

0.139

(0.016)

174.6
(218.0)

0.125
(0.010)

0.140

(0.015)

146.4
(189.4)

Notes: All data are at the county level unless otherwise specified. The main treatment group is chosen as the top
51 counties rather than top 50, as there was a tie in the index scores between the counties with the 50™" and 51°
highest scores (San Luis Obispo, CA and Nevada, CA).
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Figure 3 Average HPI Growth Before and After Policy Change
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Notes: Sample time period is restricted to 2016 through 2019 so that the pre-period and post-period are the same length of time. Figure measures

HPI growth before and after the policy change for each county. Counties are ranked based on index values measuring their potential exposure to the

SALT deduction cap. The top 51 (potentially) most-affected states (with the higher index values) are on the left and the 50 counties least likely to be

affected are on the right.
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Table 2: Differences-in-Difference Estimates, County-Level HPlI Growth. Top-51 Counties vs Bottom Quartile
and Top-100 Counties vs Bottom Quartile.

Top 51 Top 100
(1) (2) (3) (4) (5) (6)
DD Estimate -2.20%** -2.07%** -1.95%** -2.44%** -2.44%** -2.13%**
(0.382) (0.345) (0.341) (0.390) (0.477) (0.363)
N 3200 2560 2560 3445 2756 2756
Control for
property Y Y
listings
Years 2015-2019 2016-2019 2016-2019 2015-2019 2016-2019 2016-2019

Specifications include county and year fixed effects; real GDP growth, nonfarm employment growth, percent
female, Black, Hispanic; percent of the population under age 15, between 15 and 19, between 20 and 24,
between 25 and 34, between 35 and 44, and between 55 and 64. Specifications (2) and (5) are restricted to the
years 2016 through 2019, which are the years in which data on active property listings are available, then
Specifications (3) and (6) control for the average number of monthly active property listings each year.
Regressions are weighted by average county population between 2015 and 2019 and standard errors are
clustered at the state level. The treatment group consists of the top 51 (Panel A) and top 100 (Panel B) counties
with the highest SALT exposure index values. The control group is always the 589 counties in the bottom
quartile of the index’s distribution.
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Figure 4: Event Studies, County-Level HPI Growth

A. Top 51 vs Bottom Quartile

HPI Growth
~t
zad
E [
(]
=
He °
S 1 Y
2
[0
=
B
1{' -
2015 2016 2017 2018 2019
year
B. Top 100 vs Bottom Quartile
HPI Growth

Estimated coefficient
)
1

T T T T T
2015 2016 2017 2018 2019
year

Note: Each figure reports point estimates and 95% confidence intervals on the interaction terms from Equation
(2) with 2017 normalized to zero. Specifications include county and year fixed effects; real GDP growth, nonfarm
employment growth, percent female, Black, Hispanic; percent of the population under age 15, between 15 and
19, between 20 and 24, between 25 and 34, between 35 and 44, and between 55 and 64. Regressions are
weighted by average county population between 2015 and 2019 and standard errors are clustered at the state
level. The treatment group consists of the top 51 (Panel A) and top 100 (Panel B) counties with the highest SALT
exposure index values. The control group is always the 589 counties in the bottom quartile of the index’s
distribution.
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Table 3: Differences-in-Difference Estimates on HPI Growth with Shifting Treatment Group

Exposure Top 51 52nd. 101 1515t 201 301%t- 4015 501t 601°t- 701%- 8015 902"d- 1,001 1,101%

to SALT 100t 150t 200t 300t 400t 500t 600" 700t 800" 901 1,000t 1,100t 1,200t

Cap

HPI

Growth -2.20%** | 2 52%** | 1 46*** | -1.63%** | -0.95%* | -1.71%** -0.29 -0.41 -0.92%** | -1.06*** | -1.63*** -0.52 -0.76** -0.60
(0.342) (0.402) (0.382) (0.471) (0.365) (0.618) (0.464) (0.296) (0.323) (0.390) (0.562) (0.399) (0.359) (0.721)

N 3200 3190 3195 3195 3445 3445 3445 3445 3445 3445 3450 3440 3445 3445

In all specifications, the control group includes the 589 counties with a SALT exposure index value in the bottom 25 percentile. The treatment group
in the first column contains the 51 counties with the highest SALT exposure index values. For Specification 2, the treatment group shifts to only those
counties with the 52" through 100" highest SALT exposure index measures, and those in the top 51 are excluded from the analysis. For Specification

3, the treatment group is only those counties with the 101 to 150™" highest index values. This pattern continues for Columns 4 through 14. All

specifications include county and year fixed effects; real GDP growth, nonfarm employment growth, percent female, Black, Hispanic; percent of the
population under age 15, between 15 and 19, between 20 and 24, between 25 and 34, between 35 and 44, and between 55 and 64. Regressions are
weighted by average county population between 2015 and 2019 and standard errors are clustered at the state level.
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Figure 5: Differences-in-Difference Estimates on HPI Growth with Shifting Treatment Group
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Notes: This figure is a graphical representation of Table 3, and plots the estimated effects from 13 different DD
models where the treatment group shifts to lower SALT exposure values. In all specifications, the control group
includes the 589 counties with a SALT exposure index value in the bottom 25" percentile. From left to right, the
treatment group in the first model contains the 51 counties with the highest SALT exposure index values. For the
second model, the treatment group shifts to only those counties with the 52" through 100" highest SALT
exposure index measures, and those in the top 51 are excluded from the analysis. For specification 3, the
treatment group is only those counties with the 101 to 150" highest index values. And so on. All specifications
include county and year fixed effects; real GDP growth, nonfarm employment growth, percent female, Black,
Hispanic; percent of the population under age 15, between 15 and 19, between 20 and 24, between 25 and 34,
between 35 and 44, and between 55 and 64. Regressions are weighted by average county population between
2015 and 2019 and standard errors are clustered at the state level.
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Table 4: Differences-in-Difference Estimates with Altered SALT Exposure Index Component. County-Level HPI
Growth. Top-51 Counties vs Bottom Quartile and Top-100 Counties vs Bottom Quartile.

Top 51 Top 100
(1) (2) (3) (4) (5) (6) (7) (8)
DD Estimate | -2.20*** -2.13%** -0.62 -2.01%** -2.44%** -2.44%*%* | 1 63*** | ) 5@***
(0.382) (0.298) (0.422) (0.410) (0.390) (0.339) (0.571) (0.417)
Index
Components
Itemization
Rate Y Y Y Y Y Y
Total taxes
per capita Y Y Y Y Y Y
Zillow Home
Value Index Y Y Y Y Y Y

Specifications include county and year fixed effects; real GDP growth, nonfarm employment growth, percent

female, Black, Hispanic; percent of the population under age 15, between 15 and 19, between 20 and 24,

between 25 and 34, between 35 and 44, and between 55 and 64. Specifications (2) and (5) are restricted to the
years 2016 through 2019, which are the years in which data on active property listings are available, then

Specifications (3) and (6) control for the average number of monthly active property listings each year.
Regressions are weighted by average county population between 2015 and 2019 and standard errors are

clustered at the state level. The treatment group consists of the top 51 (Panel A) and top 100 (Panel B) counties

with the highest SALT exposure index values. The control group is always the 589 counties in the bottom

quartile of the index’s distribution.
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Figure 6: Location of States in Treatment and Control Groups

M Top 5
O Top 6th-10th

[ Top 11th-15th
[ Bottom Quartile
[ Excluded States

Note: Figure shows the states in the treatment group as those with a SALT exposure index value in the top-15

separated out as top 5, next 6™ to 10" highest, and next 11" to 15" highest. The control group contains the 13
states in the bottom quartile of the index distribution. All other states are excluded from the analysis.

28



Figure 7: Average In-migration and Outmigration Rates Over Time Among States with High Exposure to the
SALT Deduction Cap (Treatment Group) Versus Counties with Low Exposure (Control Group)

A. Top 5 vs Bottom Quartile
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Note: Plots are formed by calculating the average migration rate at time t among sates in the treatment group
(red) and states in the control group (blue). The treatment group consists of the top 5 (Panel A), 10 (Panel B),
and 15 (Panel C) states with the highest SALT exposure index values. The control group is always the 13 states in

the bottom quartile of the index’s distribution.
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Table 5: State Level Descriptive Statistics

In-migration rate (per
1,000 population)

Outmigration rate (per
1,000 population)

Real GDP growth (%)

Female population (%)

Black population (%)

Hispanic population (%)

Percentage of

population by age

0 to 15 years of age

15 to 19 years of age

20 to 24 years of age

25 to 34 years of age

Top 5 (treatment group)

Full time
period
(2011-2019) Pre

32.08 32.54
(26.39) (27.24)
37.53 37.96
(27.50) (28.86)
2.014 1.881
(1.273) (1.374)
0.514 0.514
(0.007) (0.007)
0.217 0.218
(0.159) (0.161)
0.180 0.178
(0.111) (0.112)
0.177 0.177
(0.015) (0.016)
0.0635 0.0642
(0.005) (0.005)
0.0708 0.0720
(0.007) (0.008)
0.158 0.157
(0.039) (0.039)

Post

30.70
(25.01)

36.25
(24.33)

2.414
(0.839)

0.514
(0.008)

0.216
(0.159)

0.188
(0.115)

0.175
(0.013)

0.0615
(0.005)

0.0671
(0.005)

0.159
(0.040)
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Bottom quartile (control group)

Full time
period
(2011-2019)

26.96
(4.081)

25.55
(4.076)

1.528
(1.384)

0.509
(0.005)

0.144
(0.104)

0.0988
(0.125)

0.191
(0.012)

0.0651
(0.003)

0.0695
(0.004)

0.131
(0.005)

Pre

27.19
(3.990)

25.74
(3.931)

1.328
(1.483)

0.509
(0.005)

0.144
(0.105)

0.0971
(0.125)

0.192
(0.012)

0.0654
(0.003)

0.0706
(0.003)

0.130
(0.005)

Post

26.27
(4.350)

24.98
(4.518)

2.126
(0.786)

0.509
(0.006)

0.144
(0.105)

0.104
(0.129)

0.187
(0.012)

0.0641
(0.003)

0.0661
(0.003)

0.132
(0.005)



35 to 44 years of age

45 to 54 years of age

55 to 64 years of age

2017 itemization rate

2017 total taxes per
capita

2017 average Zillow
Home Value Index
(zHVI)

0.132
(0.008)

0.135
(0.013)

0.123
(0.012)

0.407
(0.042)

7,347.51
(1,909.13)

418,131.2
(124,992.9)

5 states

0.131
(0.006)

0.138
(0.013)

0.123
(0.011)

0.133
(0.011)

0.127
(0.012)

0.126
(0.015)

0.122
(0.003)

0.130
(0.008)

0.131
(0.005)

0.236
(0.034)

3777.518
(275.08)

146,359.9
(34,961.3)

13 states

0.122
(0.004)

0.132
(0.006)

0.130
(0.006)

0.122
(0.002)

0.123
(0.006)

0.132
(0.004)
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Panel B

Outmigration

100

0
0

9
8

o
~

o
©o

o
n

o
<

30

0

(o))

o
—

0

uone|ndod ppQ‘T 42d a1ey

eIuIUIA ISOM
ewoyepo
99ssaUUd|
1ddississiA
sesueyy
eweqe|y
euelpu|
Ajoniuay
14NOSSIIA
eulj0Je) Yinos
ejodeq yinos
02IX3N\ MAN
epliol4

olyo
eue|sino
sesue)|
uesiyoIN
sexa]
SuiwoApn
eu|jjoJe) YyuoN
oyepj|
euozuy
el181090
e)Sely
eyselqaN
BUBIUOIA|
BMO|

epensnN
ejoyeq YHoN
ejueajAsuuad
UISUODSIAN
aule
JUOWIIBA
stoul|

yein
aJeme|aqg
aJlysdweH man
eIuISIIN
©10S3UUIIA
pue|s| apoyy
opeJojo)
uo1duiysemp
uodalp
llemeH
1N21303UU0)
SIOA MAN
eluiojlen
puejAien
S$139SNYoesse|A|
A9siar maN
eIquinjo) Jo 1PLISIg

Hpre Mpost

Notes: Sample time period is restricted to 2016 through 2019 so that the pre-period and post-period are the same length of time. Figures measure
the average domestic in-migration and outmigration rates before and after the policy change for all 50 states and Washington D.C. States are ranked

based on index values measuring their potential exposure to the SALT deduction cap. The (potentially) most affected states (with the higher index

values) are on the left, and as we move rightward, the index scores falls.
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Table 6: Differences-in-Differences Estimates, State-level Migration Patterns. Top-5 States Vs. Bottom Quartile, Top-10 Vs. Bottom Quartile, Top-15 Vs. Bottom

Quartile.
In-migration Outmigration
Top 5 Top 10 Top 15 Top 5 Top 10 Top 15
DD Estimate -0.33 -0.42 -0.40 0.08 0.68 0.78
(0.494) (0.523) (0.499) (0.439) (0.489) (0.499)
N 162 207 252 162 207 252

Specifications include state and year fixed effects; real GDP growth, percent female, Black, Hispanic; percent of the population under age 15, between 15 and 19,
between 20 and 24, between 25 and 34, between 35 and 44, and between 55 and 64. Regressions are weighted by average state population between 2011 and 2019
and standard errors are clustered at the state level. The treatment group consists of the top 5, 10, and 15 states with the highest SALT exposure index values. The
control group is always the 13 states in the bottom quartile of the index’s distribution.
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Figure 9: Event Studies, State-Level Domestic Migration Rates

A. Top 5 States vs Bottom Quartile
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Notes: Each figure reports point estimates and 95% confidence intervals on the interaction terms from a state-
level version of Equation (2) with 2017 normalized to zero. Specifications include state and year fixed effects;
real GDP growth, percent female, Black, Hispanic; percent of the population under age 15, between 15 and 19,
between 20 and 24, between 25 and 34, between 35 and 44, and between 55 and 64. Regressions are weighted
by average state population between 2011 and 2019 and standard errors are clustered at the state level. The
treatment group consists of the top 5 (Panel A), 10 (Panel B), and 15 (Panel C) states with the highest SALT
exposure index values. The control group is always the 13 states in the bottom quartile of the index’s
distribution.
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Figure 10: Average Growth in Per Capita Total State Tax Collections Over Time Among States with High
Exposure to the SALT Deduction Cap (Treatment Group) Versus Counties with Low Exposure (Control Group)
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Note: Plots are formed by calculating the average migration rate at time t among sates in the treatment group
(red) and states in the control group (blue). The treatment group consists of the top 5 (Panel A), 10 (Panel B),
and 15 (Panel C) states with the highest SALT exposure index values. The control group is always the 13 states in

the bottom quartile of the index’s distribution.
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Table 7: Descriptive Statistics. State-Level, Total Tax Collections Per Capita

Total Tax Collections Per Capita

Growth in Total Tax Collections Per Capita

Top-5 (treatment group)

Pre Post
6,937.68 8,056.50
(1,758.17) (1,969.37)
3.52 6.27
(2.40) (1.99)

5 States

Bottom quartile (control group)

Pre Post
3,621.49 4029.77
(295.69) (362.16)

2.31 4.75
(3.03) (4.71)
13 States
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Appendix

Figure Al: Average HPI Growth Over A Longer Time Horizon (2000-2019) Among Counties with High Exposure
to the SALT Deduction Cap (Treatment Group) Versus Counties with Low Exposure (Control Group)

Panel A: Top 51 versus Bottom Quartile
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Note: Plots are formed by calculating the average HPI growth rate at time t among counties in the treatment
group (red) and counties in the control group (blue). The treatment group consists of the top 51 (Panel A) and
100 (Panel B) counties with the highest SALT exposure index values. The control group is always the 589

counties in the bottom quartile of the index’s distribution.
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