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Abstract
The federal government has long promoted homeown-
ership through various provisions in the US income tax
code. The Tax Cuts and Jobs Act of 2017 (TCJA) renewed
interest and debate about the treatment of housing via
the tax code, particularly with respect to the mortgage
interest deduction and the limitation on deductions for
state and local taxes. We document the extent that the
TCJAmagnifies the long-standing unequal treatment of
debt and equity financing of homeownership in the tax
code. Our analysis indicates that most households no
longer benefit from mortgage interest and property tax
deductions. We also show how the limitations on the
deduction of state and local taxes alter the costs asso-
ciated with homeownership across geographic areas,
and we provide detailed calculations of the average and
marginal tax rates atwhich housing-related expenses are
deducted. The former are relevant to the tenure choice
decision, the latter to the quantity demanded decision.
Finally, we document that the lost tax savings associated
with the inability to benefit from mortgage interest and
property tax expenditures are often small relative to the
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primary tax benefit owners still enjoy: the nontaxation
of the return on equity invested in the home.

KEYWORDS
homeownership, mortgage interest deduction, net implicit rental
income, tax policy, G51, H24

1 INTRODUCTION

Incentivizing homeownership has been a bedrock public policy in the United States since the
Great Depression.1 The federal government promotes homeownership via a variety of govern-
ment agencies (e.g., theDepartment ofHousing andUrbanDevelopment and the FederalHousing
Administration) and government sponsored enterprises (e.g., Freddie Mac and Fannie Mae), as
well as through the income tax code. Relevant provisions in the tax code include the nontaxation
of implicit rental income and exclusion of capital gains on housing used as a principal residence,2
the ability to deduct state and local taxes (SALT) of which property taxes on housing are a large
component, and the ability to deduct mortgage interest.
Support for these various policies has largely beenmotivated by the perceived positive external-

ities of homeownership (e.g., Glaeser & Shapiro, 2003). However, economists have long debated
the efficacy and efficiency of these provisions (Capozza et al., 1996; Engelhardt et al., 2010; Hilber
& Turner, 2014; Poterba, 1984, 1991, 1992). Moreover, there are significant negative externalities.
For example, Blanchflower and Oswald (2013) find that increases in state-level homeownership
rates predict increases in unemployment in that state and Bracke et al. (2018) find that mortgage
debt decreases entrepreneurship activity. There is also evidence that the tax benefits of homeown-
ership are at least partially capitalized into house prices (Damen & Goeyvaerts, 2021; Sommer &
Sullivan, 2020). Such general equilibrium responses can offset or amplify the effects of tax code
changes.
The passage of the Tax Cuts and Jobs Act (TCJA) of 2017 renewed interest in the treatment

of housing in the tax code, particularly with respect to the mortgage interest deduction and the
deduction for SALT (Davis, 2019; Gilbukh et al., 2019; Li & Yu, 2020; Peach & McQuillan, 2019;
Rappoport, 2018; Sommer & Sullivan, 2020).3 We conduct an in-depth analysis of the treatment of
homeowners and renters under the current tax code to document how specific provisions within
the TCJA have altered the support for homeownership but that the tax code still retains an over-
all substantial subsidy to homeownership—the continued nontaxation of the return on invested
housing equity.
Several authors have noted that TCJA reduced the incentive for households to claim itemized

deductions that subsidize homeownership (e.g., Gale et al., 2018; Sommer & Sullivan, 2020). We
go beyond this to compute how this incentive varies by the level of household income, the house-
hold’s use of mortgage debt, and the household’s geographic location. This is especially important

1 See Dreier and Schwartz (2014) for a concise overview of US policies designed to promote homeownership.
2 Since May 6, 1997 when the Taxpayer Relief Act of 1997 became law, a single taxpayer who has owned and lived in the
home as a principal residence for at least 2 of the 5 years prior to the sale, could permanently exclude up to $250,000 of any
capital gain from taxation (Internal Revenue Code Section 121). A married couple filing jointly could exclude $500,000.
3 Public L. No. 115-97, https://www.congress.gov/115/plaws/publ97/PLAW-115publ97.pdf.

https://www.congress.gov/115/plaws/publ97/PLAW-115publ97.pdf
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given discussions centering on the equity and fairness of various economic policies. To calculate
the complex interactions in the tax code required for this analysis, we utilize the American Hous-
ing Survey (AHS) and theNBERTAXSIM software to estimate federal income tax liabilities across
income brackets for a national sample of households. In doing so, wemake five key contributions.
First, we document the extent that current tax law favors the use of equity overmortgage debt in

financing homeownership. To reach this conclusion, we use the detailed micro-level AHS data to
calculate the extent to which housing-related deductions are “unused” in that they do not reduce
taxable income below what it would have been had the household claimed the allowable stan-
dard deduction (SD). This analysis demonstrates that the specific tax benefit associated with the
mortgage interest deduction (MID) has been eliminated or greatly reduced for households other
than those at the very high end of the income distribution.4 Under the current tax law, 87% of all
owning households will receive no tax benefit from their mortgage interest payment and only the
median household with adjusted gross income (AGI) greater than $400,000 fully benefits from its
mortgage interest deduction.
The reduced benefit from mortgage interest expenditures for most households further favors

the use of equity over mortgage debt. However, many low- and moderate-income households,
especially first-time buyers, have limited ability to substitute equity for debt financing: thus, TCJA
has further tilted the tax benefits of homeownership toward higher income households. Overall,
the terms of the debate among economists and policymakers about the efficacy of the MID in
promoting homeownership or the distortions in the housingmarket caused by theMID have been
significantly altered by TCJA (2017).5
Second, geographic distortions in the tax code arise from variation in the ability to fully deduct

state and local income, sales and real property taxes.6 It is widely recognized that SALT limitations
most adversely affect upper income households in markets with higher house prices and/or high
rates of state taxation (Bressler & Killey, 2020; Glennon & Klinger, 2020; Sullivan, 2020). Our
analysis reveals that many states without generally high house prices and low taxes still contain
concentrations of affected taxpayers.
Third, we provide estimates of the marginal and average tax rates associated with housing

expenses across income ranges. Several recent papers have estimated the effect that passage of
TCJA would have on house prices (Li & Yu, 2020; Rappoport, 2018; Sommer & Sullivan, 2018).
The user cost of capital models used in these papers require accurate estimates of the impact of
the tax law on themarginal rate at which housing-related expenses are deducted. Furthermore, to
understand the extent to which the tax code is likely to affect homeownership and the use of debt
by owners, accurate estimates of the average rate at which a household deducts housing-related
expenses are required (Hendershott & Slemrod, 1982). We provide estimates of both tax rates by
income range.

4 The Joint Committee on Taxation (2020) estimates that the tax expenditure associated with the deduction of mortgage
interest on owner-occupied residences will total $125 billion over 2021–2024.
5 Observed changes in homeownership rates over this period are a function of changes in economic conditions (e.g., inter-
est rates, employment, housing prices, etc.) as well as changes in the tax code. As a result, we are unable to disentangle the
overall effect of changes in the tax code on homeownership rates. Hendershott and Pryce (2006), DeFusco and Paciorek
(2017), and Hanson (2020) provide evidence on the sensitivity of homeowner mortgage demand to interest deductibility
limits. Furthermore, Valentine (2021) provides evidence suggesting that lenders capture part of the benefit associated with
the MID through higher interest rates to borrowers more likely to itemize, thereby calling into question the extent that
the MID benefits homeowners.
6 Prior to the 2017 TCJA, homeowners that itemized expenses could fully deduct SALT taxes. However, current law limits
these deductions to a combined total of $10,000 ($5000 if single or married filing separately).
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Fourth, by combining the analysis of the MID with the limitations on SALT taxes, we demon-
strate how households in different income ranges are likely to be affected by the change in tax law.
Our analysis shows that the median owner household in the $100,000−$150,000 and $150,000–
$200,000 income brackets received tax cuts of $1829 and $2714, respectively, even though they are
unable to benefit fully from their property tax and mortgage interest expenses. Households with
AGI below $150,000 received median tax cuts that range from $0 to $1829, even though many
receive no benefit from their housing-related expenses because of the large increase in the SD.
The median owner household with income above $400,000 received a $15,831 tax cut and has no
unused housing expense deductions.
Lastly, we calculate the largest tax benefit of owner-occupied housing: the nontaxation of the

implicit rental income and capital gain income earned on invested housing equity.7 This analysis
reveals three important findings. First, although most households no longer fully benefit from
their mortgage interest and property tax expenditures, these lost tax savings are often small rela-
tive to the tax benefit associatedwith the nontaxation of the return on equity invested in the home.
As a result, most households still receive a significant tax benefit from owning, rather than rent-
ing, their residence. Second, greater use of mortgage debt under current law disadvantages many
households in twoways. They receive little or no tax benefit from their mortgage interest expendi-
tures, a conclusion reached by other researchers and commenters (e.g., Sommer & Sullivan, 2018;
Viard, 2019). Perhaps more importantly, increased leverage reduces, on a dollar-for dollar basis,
the magnitude of the nontaxed return on equity in the home. This additional disadvantage has
not received attention by researchers.8 Third, our analysis reveals the extent that homeowners in
high house price markets benefit relative to similar income homeowners in lower priced housing
markets by the nontaxation of implicit rental income. This is another often-overlooked disparity
embedded in the tax code.
Several analyses of TCJA have summarized the provisions of TCJA that affect the taxation of

homeownership and discussed their likely effects (e.g., Bressler & Killey, 2020; Dantas & Hem-
bre, 2021; Gale et al., 2018; Li & Yu, 2020; Sullivan, 2020; Viard, 2019). Others have also provided
estimates of the extent to which TCJA would affect the number and percentage of taxpayers that
itemize the number and percentage with a mortgage interest deduction, and the number that
would pay the alternative minimum tax (AMT) (e.g., Gale et al., 2018).9 However, our study pro-
vides estimates of these effects and others for a large sample of households; median estimates
are reported for 10 AGI “buckets.” Also unique to our analysis is the calculation of unused hous-
ing deductions under prior and current law, changes in tax liabilities in high price and low-price
housing markets, as well as how those changes vary by the household’s use of mortgage debt (no
leverage, below median leverage, and above median leverage).
We also disaggregate our estimates of changes in median federal income taxes by states with an

income tax and those without and by the household’s use of mortgage debt. We provide estimates

7 This benefit is affected by tax law changes insofar as they change house prices or loan-to-value ratios.
8 Although the current tax code is not neutral between debt and equity financing of homeownership, interest payments
on car loans and credit cards have not been deductible since 1986. Therefore, the use of nondeductible mortgage debt may
still be preferred to equity financing if it reduces a household’s use of more expensive consumer debt.
9 TheAMT is a tax code provision that, for higher-income taxpayers, phases out the benefits associatedwith various deduc-
tions. When first introduced, the AMTwas targeted at the highest income (1%) who were perceived as taking advantage of
various deductions to greatly reduce, or even eliminate, their tax liability. However, the AMT was not indexed to inflation
and thus the income limits that triggered the additional tax calculations gradually hit a greater percentage of the popula-
tion. Thus, one of the major revisions in the TCJAwas the increase in household income that triggers the AMT provisions
and their indexation to future changes in inflation.
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of median marginal tax rates under prior and current law for both owners and renters as well
as the marginal rates at which households deduct mortgage interest expenditures. Finally, ours
is the first analysis of TCJA to provide estimates of the magnitude of the nontaxed net “implicit”
income owners receive by owning the home and renting it to themselves (the nontaxation of hous-
ing services—free rent—and capital gains). These net implicit income estimates are provided for
households in both high price and nonhigh price Metropolitan Statistical Areas (MSAs) and for
household with no leverage, below median leverage, and above median leverage.
Our partial equilibrium analysis does not explicitly consider the potential effects of TCJA on

interest rates, house prices, the relative use of debt and equity financing, homeownership rates,
or the potential migration of households from states with high house prices and tax rates to low
price/tax states, etc. Analysis of these general equilibrium effects is beyond the scope of the paper.
Our study is part of a large literature focused on howUS tax policy impacts household tenure deci-
sions (see Aaron, 1970; Laidler, 1969; Poterba, 1984, 1992; Rosen, 1985; and Capozza et al., 1996 for
earlier influential work). More recent studies have examined various individual provisions within
tax codes designed to promote homeownership. For example, Sommer and Sullivan (2018) theo-
retically model the unexpected repeal of the mortgage interest deduction in a general equilibrium
setting to show that eliminating theMIDwould reduce overall mortgage debt. Gruber et al. (2021)
provide empirical evidence that eliminating the MID reduced the use of mortgage debt among
Danish households.
Our paper is also related to literature examining the impact of the current tax code on hous-

ing prices (Gilbukh et al., 2019; Peach & McQuillan, 2019; Rappoport, 2018; and Li & Yu, 2020).
For example, Rappoport (2018) theoretically finds that theMID results in higher house prices and
thus, by implication, its repeal would lower housing costs. Li and Yu (2020) document that lim-
itations on SALT deductions introduced by the TCJA lowered the growth rate of housing prices
by up to 18% in areas where these deductions were most used. These studies conclude that recent
changes in the tax code that reduced the preferential treatment to housing have had a negative
impact on housing prices. Our analysis complements these findings by showing that most house-
holds no longer benefit from the MID.

2 CURRENT TAX LAW

The TCJA of 2017 provided a modest across the board reduction in personal income statutory
tax rates10 but a large increase in the SD, almost doubling it from $12,700 in 2017 to $24,000 in
2018 for married taxpayers filing jointly and single taxpayers from $6500 to $12,000.11 The burden
of the AMT was greatly lessened, benefitting only households earning over $200,000: the AMT
exemption was raised by 30% and the phase out of the exemption does not start until $400,000

10 A comparison of statutory tax rates and income thresholds for married couples filing jointly under pre- and post-TCJA
can be found at the Tax Foundation website: https://taxfoundation.org/final-tax-cuts-and-jobs-act-details-analysis/.
Going forward, bracket thresholds will be adjusted based on the Chained Consumer Price Index for All Urban Consumers
(C-CPI-U), which is expected to grow more slowly than the previous inflation measure.
11 The SD for married couples filing jointly in 2021 is $25,100; for single taxpayers it is $12,550.

https://taxfoundation.org/final-tax-cuts-and-jobs-act-details-analysis/
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in adjusted gross income (AGI) for singles and $1 million for married couples filing jointly. The
child tax credit was doubled to $2000 and the phase out of the credit begins at AGI of $400,000.12
For households moving to another home or refinancing their existing mortgage, the interest

on a new mortgage that can be deducted is reduced from that on $1 million of indebtedness to
that on $750,000. The grandfathering of existing mortgages, where deductibility remains at $1
million, should slow refinancing activity andhouse sales, and thus reduce, at least temporarily, the
mobility of high-incomehouseholds located in high-cost housingmarkets.13 However, historically
low interest rates appear to be offsetting this impediment to refinancing and sales. Finally, TCJA
eliminated the deduction of interest on home equity loans and removed several miscellaneous
itemized deductions that had been deductible to the extent that they exceeded 2% of adjusted
gross income. As a result of these changes, the percentage of households that itemized plunged
from 33 in 2017 to 11 in 2018.14
Together, the revisions in the tax code produced substantial changes in the tax treatment of

housing expenses that depend upon the household’s income and use of mortgage debt. For exam-
ple, the reduction in maximum indebtedness increased the after-tax cost of mortgage debt for
some high-income households with high debt levels. Furthermore, except among the most afflu-
ent households, the large increase in the SD and, to some extent, the $10,000 cap on SALT deduc-
tions substantially increased unused housing deductions. These changes to the tax treatment of
housing expenses accelerated the trend toward increased unused mortgage interest and property
tax deductions started by the Tax Reform Act of 1986 (TRA 86).15 Thus, for many households,
charitable contributions and state income taxes and sales tax liabilities were the only nonhous-
ing deductions that remained. These changes increased the probability that a household’s SD
exceeded the sum of allowable nonhousing deductions, thereby causing many to lose the tax ben-
efit associated with a larger portion of their housing-related deductions—even if they continued
to itemize. As a result, the percentage itemizing fell from 39% in 1985 to 33% in 1987.16 This decline
is small relative to the 22-percentage point decline in itemizing induced by TCJA.
To illustrate how the tax code treats housing expenses depending on the household’s income,

we calculate unused housing deductions for a hypothetical taxpayer. Consider a household with
$400,000 in accumulated wealth invested at an average rate of 4% to generate $16,000 in taxable
investment income. This household purchases a $200,000 home and self-finances the acquisi-
tion. The removal of $200,000 from the household’s asset portfolio would reduce taxable income

12 The reduction of individual income tax rates, the increased child tax credit, and the increased standard deduction are set
to expire in 2025. Although the current legislation may be extended, its permanence will not likely be certain for several
years.
13 The effect should be similar to that in response to the passage of Proposition 13 in California. On June 6, 1978, California’s
voters passed Proposition 13. Under Proposition 13 tax reform, property tax value was rolled back and frozen at the 1976
assessed value level. Property tax increases on any given property were limited to no more than 2% per year as long as the
property was not sold.
14 See Individual Income Tax Returns 2017, Statistics of Income Division, Internal Revenue Service, Publication 1304 (Rev.
9-2019), Tables 2-2 and 2-3, and Individual Income Tax Returns 2018, Statistics of Income Division, Internal Revenue
Service, Publication 1304 (Rev. 9-2020), Tables 2-2 and 2-3.
15 Just prior to TRA 86, the standard deduction for married individuals filing jointly was $3540 ($8606 in 2021 dollars). The
TaxReformAct of 1986 (TRA86) eliminated the deductibility of consumer interest, limited the deduction formiscellaneous
expenses to the amount in excess of 2% of AGI, and increased the floor for medical expenses to 7.5% of AGI from 5.0%.
16 See Individual IncomeTaxReturns 1985, Statistics of IncomeDivision, Internal Revenue Service, Publication 1304 (Rev.4-
88), Tables 2-2 and 2-3, and Individual Income Tax Returns 1987, Statistics of Income Division, Internal Revenue Service,
Publication 1304 (Rev. 8-90), Tables 2-2 and 2-3.
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by $8000 (0.04 × $200,000), which would generate tax savings proportional to the household’s
marginal tax rate.
If we instead assume that the purchase is financed with $40,000 in cash and $160,000 in mort-

gage debt that carries an interest rate of 4%, then the reduction of $40,000 in nonhousing wealth
would reduce taxable income by $1600 (0.04 × $40,000). If the household has other allowable
deductions equal to or greater than the SD, the household will itemize, and taxable income is
reduced by $6400 in mortgage interest expense (0.04 × $160,000). Financing the acquisition with
a combination of debt and equity, instead of all equity, also generates a total reduction in tax-
able income of $8000. Thus, with full deductibility of mortgage interest, the borrower is indiffer-
ent between the two financing strategies assuming they have accumulated at least $400,000 in
wealth. However, if the $6400 in mortgage interest expense is not sufficient to cause the house-
hold to itemize, then the use of mortgage debt in place of equity does not reduce taxable income.
The $6400 inmortgage interest is effectively written off at a 0% tax rate. In contrast, self-financing
reduces taxable income by the full $8000.17 Therefore, the household does not benefit from hous-
ing deductions equal to the SD less deductible nonhousing expenses (NHEs) because this amount
does not reduce taxable income below what it would be if the household claimed the SD.

3 DATA

Unlike datasets used in previous income tax studies, such as the IRS Statistics of Income (SOI)
data (Rappoport, 2018; Viswanathan, 2019), the Home Mortgage Disclosure Act (HMDA) records
(Li & Yu, 2020), the American Community Survey (Dantas andHembre, 2021), or household level
mortgage data (Rappoport, 2018; Valentine, 2021), the AHS data provide a greater ability to ana-
lyze the distributional effect of the TCJA on housing-related costs. Actual IRS data only contain
information on mortgage interest deductions, state income and sales taxes, real property taxes,
and other itemized deductions if the taxpayer itemizes rather than uses the SD. Consequently, for
nonitemizing households, the IRS data contain no housing cost information. In contrast, AHS
data provide information on housing costs for all homeowners, regardless of their income tax fil-
ing status. More specifically, the AHS contains microdata that includes geographic location, the
number, age, relationship, and marital status of occupants, income type and level, tenure status,
property tax payments, and original and current home values. Moreover, the 2013 AHS contains
detailed mortgage information, including the number, amount and type of mortgages, and mort-
gage interest rates and payments as well as original and remaining terms. Unfortunately, these
mortgage data are not available in the 2015 and 2017 public use AHS files, which eliminates their
usefulness in an analysis of homeowner tax burdens. We therefore use the 2013 AHS for our anal-
ysis.
To calculate howmuch the use of earlier datamightmatter, we compare the key variables in the

2013 and 2017 public use files for both owner and renter households. The percentage of households
in each AGI range is very similar across 12 of the 14 income categories. As expected, slightly more
owner households in 2017 have AGIs greater than $80,000 than in 2013; the reverse is true for AGI
less than $80,000. The percentage of AGI derived fromvarious sources (wages, social security, self-
employment, etc.) are nearly identical across the two years, as are the percentages of households

17 If the interest rate on an additional dollar of debt is substantially less the household’s perceived before-tax cost of equity,
the after-tax cost of debt could still be less than the after-tax cost of equity (self) financing, even if there are no tax savings
associated with the interest expenditure.
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TABLE 1 Sample construction using American Housing Survey (AHS) data

Number of observations
Raw observations Weighted observationsa

Total housing units in the United States from AHS data 84,355 132,866,433
Minus observations with no state info −38,314 −67,999,400
Minus observations with negative AGI −1080 −1,645,081
Minus vacancy and seasonal units −12,443 −16,834,558
Adjusted sample 32,518 46,387,394
Minus number of renters −14,464 −19,471,751
Equals number of owners 18,054 26,915,643
Minus owner observations with no house value −3652 −232,527
Minus owner observations with LTV > than 250% −124 −199,368
Final owner sample 14,278 26,483,748

aAccording to the US Census Bureau, every housing unit in the AHS represents itself and about 1896 other units.

that reside in the eight different Census divisions. There is a slight (3 percentage point) increase in
the percentage of owner households with a college degree accompanied by slight decreases in the
other educational attainment categories. As expected, given that the same homes are followed
across time, we observe small increases in the percentage of household heads over 65 years of
age and corresponding decreases in the percentage of younger households. The data for renter
households display similar patterns. Overall, these comparisons indicate that the use of the 2013
AHS data will not lead to materially different conclusions than an analysis of the 2017 data.
The owning and renting households in our data sample, as well as the number of households

they represent using AHS household weights, are displayed in Table 1. We begin with the relevant
households in the 2013 AHS and then exclude (1) units without a MSA and state identification,
(2) units occupied by households with negative AGI, and (3) vacant and seasonal units in which
households could not be identified as either owners or renters. The first exclusion is becauseMSA
and state location is required for any geographical analysis. In addition, the AHS data top-codes
several variables to protect the confidentiality of survey respondents. In the context of this analy-
sis, the important top-coded variables are the salary of individual household members ($341,943),
other income of individual household members ($628,670), the market value of the owned resi-
dences ($2,520,000), and the amount of the household’s first mortgage at inception ($960,000).
These exclusions produce an adjusted sample size of 32,518 units that represents over 46million

households (30% of total US households). Of this adjusted sample, 14,464 households are identi-
fied as renters, which is representative of over 19 million households. The remainder, or 18,054
households, are identified as owners; however, 3652 of these are deleted because the owner did not
provide an estimated house value and 124 are deleted because the reported current loan-to-market
value ratio exceeded 250 percent. Our final owner sample therefore contains 14,278 homeowners
that represent more than 26 million households.
The raw data required to compute each household’s federal income tax liability are largely

present in theAHS data. Our household tax calculations are very detailed, following actual federal
income tax rules, and include determination of income from all sources, calculation of exemp-
tions, deductions, and credits. In effect, our tax calculations replicate the individual Form 1040
and key supplemental schedules. The key features of our income tax calculations under old and
current law are summarized below. More detail is provided in the appendix.
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∙ Filing status: Households are classified asmarried filing a joint return, single, or head of house-
hold (if dependents are present in the household).

∙ Income. The AHS contains data on wages and other income (or losses). Information is also
provided onwhether anyone in the household receives Social Security income. The household’s
gross income includes the income of the household head and spouse (if any), including any
taxable portion of Social Security income.

∙ Exemptions. Taxpayers received a 2017 personal exemption of $4050 for themselves, spouse, and
any dependent children or other dependents. The number of allowable dependents is deter-
mined based on an application of the tax eligibility rules as applied to the reported family
relationships, ages, and income of all household members. The allowed personal exemption
amount is phased out for certain higher-income households under 2017 law based on income
thresholds adjusted for inflation. TCJA eliminated all personal exemptions.

∙ SD. All households are allowed a SD amount based on filing status. Households may deduct
the larger of the SD or actual itemized deductions (from Form 1040, Schedule A). The SD for
single (married) households in 2017 was $6500 ($12,700). Under current law, the SD for single
(married) households in 2018 was $12,000 ($24,000).

∙ Household-related itemized deductions. The AHS data contain information on property tax pay-
ments and enough detail onmortgage loans to compute 2013mortgage interest (including inter-
est related to second and third mortgages and home equity loans).

∙ Nonhousing itemized deductions. The AHS data are supplemented with micro data from the
IRS and the National Bureau of Economic Research (NBER’s) TAXSIM model to compute
household-level estimates of state and local income taxes, sales tax deductions, charitable con-
tributions, and miscellaneous itemized deductions. To obtain a household’s state income tax
liability, we use the TAXSIM model to estimate the 2013 state income tax liability based on 13
variable inputs, including state location (Feenberg & Coutts, 1993). To estimate a household’s
sales tax deduction, we use regression equations that estimate the standard amount allowed
by the IRS tables based on income, family size, and state location.18 For charitable contribu-
tions and miscellaneous itemized deductions, we use the 2013 IRS Statistics of Income data on
averages by income range to estimate an average household level charitable contribution and
miscellaneous itemized deductions.

∙ Tax calculations. Each household’s taxable income is determined following all rules regarding
allowance of deductions, phase-outs, and so on. Each household’s tax liability is first calculated
by applying the appropriate 2017 tax rate schedule (married filing jointly, single, or head of
household) to taxable income. The Net Investment Income Tax (NIIT)19 is also calculated for
each household, as is the AMT, with the final tax liability being the greater of the regular tax or
AMT. These calculations are repeated for current law.

∙ Tax credits. The net tax liability of a household is after allowance for any tax credits for which
the household is eligible. Credits considered include the earned income credit, the credit for
the elderly, and the child credit.

18 See the NBER TAXSIM site for more information on obtaining these sales tax estimates (http://www.nber.org/∼taxsim/
sales-tax-irs-publication-600/).
19 TheAmerican Taxpayer Relief Act of 2012 introduced aNet Investment Income surcharge under IRC Section 1411 of 3.8%
that applies to married (nonmarried) households with modified AGI in excess of $250,000 ($200,000), effectively raising
the maximum tax rate. The NIIT surtax of 3.8% is applied to the lessor of: (1) net investment income and (2) the excess
of the taxpayer’s modified gross income over $250,000 ($200,000) for joint (single) filers. “Real Estate professionals” who
spend substantial time working (more than 750 h per year) in activities related to real estate, broadly defined, may avoid
the 3.8% surcharge. For details, see:http:/taxfoundation.org/article/federal-capital-gains-tax-rates-1998-2013.

http://www.nber.org/%7Etaxsim/sales-tax-irs-publication-600/
http://www.nber.org/%7Etaxsim/sales-tax-irs-publication-600/
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Table 2 provides the summary information for homeowners in nine income ranges. The values
include the percent of weighted observations in each income class, the percent of households in
high-cost metropolitan areas, the percent of households in a state without an income tax, and
the median AGI, and age of the homeowner. Also reported for each income range are median
house value, loan-to-value (LTV) ratios, mortgage interest expenses, property taxes, and the value
of several itemizable expenses. Because numerous variables in the AHS are self-reported by the
household, we use median rather than mean values to minimize the effect of data errors/outliers.
Each of the first six income ranges contains 12%–17% of the owner sample; the next two have

6%, and the highest income class contains only 1.5%. The median ages of the lowest two classes
are 73 and 59 years, respectively, while the median for the two highest income classes is 51. The
older median age for the first two classes reflects the number of retired households with modest
annual incomes. Median home values are relatively constant around $140,000 for the first three
income classes and then rise to $730,000 for the highest income class. The 2013 median estimated
house value for our owner households is $200,000. The percent living in high-cost locations is
18% or less for the lowest five AGI classes and then increases to 27% for the highest AGI class. The
overall average is 18%.20
The percent of owner households in stateswith an income tax increases from slightly under 80%

for the lowest three classes to 86% for those with AGI of $150,000–$400,000, but then declines
to 81% for the highest class. The median leverage ratio, defined as total mortgage debt divided
by estimated house value, is also hump shaped. The median ratio is 0 for older (73 years) low-
income owners, reflecting the large presence of retired households with no mortgage debt in this
income category. Themedian ratio rises to 60 percent for those with AGI of $75,000–$100,000 and
then declines to 34% for the highest income class.21 The initial rise in leverage ratios reflects the
corresponding decline inmedian age. The overall median is just 37%. Thirty-two percent of owner
households in our sample have nomortgage debt. Among the two lowest income classes, 67% and
44% of owners report no mortgage debt. This percentage declines to 16% among households with
$100,000–$150,000 in AGI and then increases to 22% for the highest income households. Median
mortgage interest and property tax expenses risewithAGI, as do itemizable nonhousing expenses.
Median state income taxes rise dramatically with income.
Table 3 provides the corresponding information for renters in our nine AGI ranges. More than

three-quarters of the renter sample report 2013AGIs of less than $50,000, and only 2%have income
over $150,000. In contrast, the corresponding percentages for owners in the low- and high-income
classes are 35% and 13%. This demonstrates the strong positive correlation between household
income and home ownership. The median AGI in our owner sample is $59,676 (Table 2), while
the median AGI of our renter sample is just $26,000.
Themedian age of renting household heads is 40 versus 54 for owners. Like owners, themedian

age among renters of the lowest income class is far higher (55) than the average, which again
reflects the number of retired households with modest annual incomes. Twenty-five percent of
renter households live in CBSAs with high house prices, while the percentage is 36 or higher for
households with AGIs greater than $100,000. Seventy-nine percent of renters live in states with an

20 High house price areas are locations in the top decile of house prices based on the 2013 mean price of owner-occupied
housing in the household’s core-business statistical area (CBSA), as determined fromdata collected by the FederalHousing
Administration.
21 The modest use of leverage by higher income households calls into question studies that conclude the mortgage interest
deduction drains significant revenues from the Treasury.
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income tax, close to the owner percentage. The median renter in the two highest income ranges
faces larger state income tax burdens than owners in these high-income groups.

4 THE IMPACT OF TCJA ON TAXES

Before reporting our results on the effects of the TCJA on households in different income ranges
in different geographic locations with different degrees of leverage, it is useful to show that our
overall results are consistent with aggregate IRS data pre and post TCJA (2017 and 2018).We check
two items: the percent taking the SD and the percent subject to the AMT. Of course, our data
should differ from aggregate IRS data because we are analyzing a data source that is top coded
(income, house, and original mortgage value). Because we are missing very high income/wealth
households, we will have fewer households itemizing and paying the AMT. Between 2017 and
2018, the actual number of itemizers declined from 31% to 11% (a 65% reduction) and those subject
to the AMT fell 95%.22 Our calculations show a decline in the percentage of owners itemizing
from 59% to 23% (a 61% reduction) and a 100% decline in owners paying the AMT. The percentage
declines are quite similar, suggesting that our results should be viewed as consistent with IRS tax
return data.23
Table 4 gives the basic data on the effect of TCJA on our nine income ranges for both own-

ers and renters. These data include the percentages of households paying no tax, the dollar and
percentage changes in taxes, and the change in the effective tax rate (taxes paid divided by AGI).
Higher incomehouseholds received greater dollar tax cuts than lower incomehouseholds because
the former paid most of income taxes. The top 1% earning households paid 40% of taxes; the top
5% (those earning over roughly $200,000) paid 60%. For owners, low-income households did not
get a tax cut because they did not pay taxes. For owners, those with higher incomes get the larger
reductions in the effective tax rates, but this is not true for renters. On the other hand, the percent-
age reduction in tax liability is greater for lower income households who were previously paying
taxes, owing to the large increase in the SD.
Thesemedian tax reduction statistics are greatly affected by the impact of the tax law change on

the decision to itemize, the relevance of the AMT, and the amount of property tax and mortgage
interest expenditures that do not reduce tax liabilities. To illustrate, Columns (1)–(3) in Table 5
indicate the percent of owners (renters) that itemized prior and post TJCA, as well as the change
in the percentage itemizing. Itemization increaseswithAGI because deductible expenses typically
rise with income. Under the old law, only 11% of owners in the lowest income class should have
itemized, with this percentage rising to 100% for thosewithAGI> $400,000. Renters are less likely
to itemize (only 12% of entire sample versus 59% for owners). No renter in our AHS sample with
AGI < $100,000 is expected to itemize under current law.
Columns (4) and (5) indicate the percentages likely paying theAMTunder the prior and current

law, respectively. For both owners and renters, virtually no householdwithAGI< $150,000 should

22 See Individual Income Tax Returns 2017, Statistics of Income Division, Internal Revenue Service, Publication 1304 (Rev.
9-2019), Tables 2-2 and 2-3, and Individual Income Tax Returns 2018, Statistics of Income Division, Internal Revenue
Service, Publication 1304 (Rev. 9-2020), Tables 2-2 and 2-3, and page 25 for theAMT statistics. To the extent somehousehold
underestimate allowable itemized deductions, theymay not take full advantage of their deductible expenses and therefore
pay higher taxes than necessary under TCJA.
23 The Tax Policy Center (2018) estimated that the number of itemizers, including renters, would fall by more than half
in 2018, from 26% under prior law to about 11% (58%) under TCJA. Derousseau et al. (2018) estimated the percentage of
itemizers would decline by 78%. Our 65% is much closer to the official 67%.
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TABLE 4 Effects of tax law changes on owner and renter households

(1) (2) (3) (4) (5)

AGI ($000s)
% Paying no
taxes in 2017

% Paying no
taxes in 2018

$ Change in
tax liability

% Change in
tax liability

Change in
effective tax rate

Panel A: Owner Households
0–10 93 93 0 0 0.00
10–30 30 31 −55 0 −0.25
30–50 2 2 −330 −7 −0.89
50–75 0 1 −852 −16 −1.45
75–100 0 0 −1371 −16 −1.56
100–150 0 0 −1829 −12 −1.50
150–200 0 0 −2714 −11 −1.60
200–400 0 0 −6121 −13 −2.49
400–1100 0 0 −15,831 −14 −3.50
All 19 20 −558 −8 −0.98
Panel B: Renter Households
0–10 81 81 0 0 0.00
10–30 11 15 −180 −1 −7.31
30–50 1 2 −804 −2 −20.22
50–75 0 0 −1469 −2 −20.31
75–100 0 0 −1907 −2 −17.35
100–150 0 0 −2953 −3 −18.46
150–200 0 0 −4682 −3 −15.41
200–400 0 0 −4269 −2 −6.03
400–1100 0 0 −14,489 −3 −12.92
All 23 24 −384 −1 −12.33

Source: AHS data and authors’ calculations.

have paid theAMTunder the prior tax law; however,more than 60% of thosewithAGI> $200,000
should have. Under current law, we calculate that no owner or renter household in our AHS
sample should pay the AMT, although a small number of high-income households will still be
negatively affected by the AMT.24 In short, although it is still part of the tax code, exposure to the
parallel AMT has effectively been eliminated for almost all households.
Table 6 contains estimates of total unusedhousing expenses, defined as the SDminus the sumof

all nonhousing-related deductions, if positive. For owners with AGI less than $10,000, themedian
amount of unused housing deductions under prior law was $2050, that is, the first $2050 in mort-
gage interest and property tax deductions produce no tax benefit because they do not increase
total itemizable deductions to above the SD. This portion of housing-related expenses is essen-
tially written off at a 0% tax rate.

24 AHSdata caps reported income and thus does not capture high-income earners still likely be subject to theAMT.Accord-
ing to the Tax Policy Center (https://www.taxpolicycenter.org/model-estimates/baseline-alternative-minimum-tax-amt-
tables-oct-2018/t18-0145-aggregate-amt), among households making $1 million or more, only about 11.5% will pay the
AMT, about half as many as in 2017. For more details, see Gleckman (2018).

https://www.taxpolicycenter.org/model-estimates/baseline-alternative-minimum-tax-amt-tables-oct-2018/t18-0145-aggregate-amt
https://www.taxpolicycenter.org/model-estimates/baseline-alternative-minimum-tax-amt-tables-oct-2018/t18-0145-aggregate-amt


AMBROSE et al. 1181

T
A
B
L
E

5
C
ha
ng
es
in
pe
rc
en
ta
ge
of
ho
us
eh
ol
ds
ite
m
iz
in
g
an
d
pa
yi
ng

th
e
al
te
rn
at
iv
e
m
in
im
um

ta
x
(A
M
T)

(1
)

(2
)

(3
)

(4
)

(5
)

A
G
I(
$0
00
s)

%
of
H
H
s
it
em

iz
in
g

pr
io
r
la
w

%
of
H
H
s
it
em

iz
in
g

cu
rr
en
tl
aw

C
ha
ng
e
in
%
of

H
H
s
it
em

iz
in
g

%
of
H
H
s
pa
yi
ng

A
M
T
pr
io
r
la
w

%
of
H
H
s
pa
yi
ng

A
M
T
cu
rr
en
tl
aw

Pa
ne
lA

:O
w
ni
ng

ho
us
eh
ol
ds

0–
10

11
3

−
9

0
0

10
–3
0

32
6

−
26

0
0

30
–5
0

59
18

−
41

0
0

50
–7
5

64
22

−
42

0
0

75
–1
00

75
25

−
50

1
0

10
0–
15
0

86
33

−
53

0
0

15
0–
20
0

97
50

−
47

6
0

20
0–
40
0

99
71

−
28

61
0

40
0–
11
00

10
0

94
−
6

66
0

A
ll

59
23

−
36

5
0

Pa
ne
lB
:R
en
tin
g
ho
us
eh
ol
ds

0–
10

0
0

0
0

0
10
–3
0

0
0

0
0

0
30
–5
0

13
0

−
13

0
0

50
–7
5

30
0

−
30

0
0

75
–1
00

39
0

−
39

0
0

10
0–
15
0

41
15

−
27

0
0

15
0–
20
0

85
21

−
64

9
0

20
0–
40
0

94
49

−
45

60
0

40
0–
11
00

10
0

10
0

0
56

0
A
ll

12
1

−
11

1
0

So
ur
ce
:A

H
S
da
ta
an
d
au
th
or
s’
ca
lc
ul
at
io
ns
.



1182 AMBROSE et al.

T
A
B
L
E

6
U
nu
se
d
ho
us
in
g
de
du
ct
io
n

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

U
nu

se
d
ho
us
in
g
de
du

ct
io
ns

($
)a

U
nu

se
d
in
te
re
st
de
du

ct
io
n

in
20
17
($
)b

U
nu

se
d
in
te
re
st
de
du

ct
io
n

in
20
18

($
)b

C
ha
ng
e
in

un
us
ed

in
te
re
st

de
du

ct
io
n
($
)

A
G
I(
$0
00
s)

20
17

20
18

C
ha
ng
e
fr
om

20
17
to
20
18

B
el
ow

m
ed
ia
n

le
ve
ra
ge

A
bo
ve

m
ed
ia
n

le
ve
ra
ge

B
el
ow

m
ed
ia
n

le
ve
ra
ge

A
bo
ve

m
ed
ia
n

le
ve
ra
ge

B
el
ow

m
ed
ia
n

le
ve
ra
ge

A
bo
ve

m
ed
ia
n

le
ve
ra
ge

0–
10

20
50

20
50

0
15
72

40
00

17
70

53
31

0
0

10
–3
0

24
50

30
79

0
10
40

23
32

17
61

45
43

0
14
24

30
–5
0

20
50

49
76

10
82

50
5

14
43

23
36

46
54

54
9

29
66

50
–7
5

31
53

54
03

18
50

97
5

19
66

27
73

50
51

64
0

32
48

75
–1
00

38
42

62
85

30
33

64
3

17
08

34
15

59
99

12
65

36
67

10
0–
15
0

24
50

79
34

51
91

0
0

36
71

79
27

28
91

69
39

15
0–
20
0

0
77
07

72
55

0
0

44
06

70
27

43
72

68
71

20
0–
40
0

0
31
23

30
18

0
0

20
50

41
44

20
50

41
44

40
0–
11
00

0
0

0
0

0
0

0
0

0
A
ll

20
50

47
50

10
54

25
3

79
0

26
00

55
11

78
1

36
63

So
ur
ce
:A

H
S
da
ta
an
d
au
th
or
s’
ca
lc
ul
at
io
ns
.

a H
ou
si
ng
-r
el
at
ed

de
du
ct
io
ns

ar
e
un
us
ed

if
th
ey
do

no
tr
ed
uc
e
ta
xa
bl
e
in
co
m
e
be
lo
w
w
ha
ti
tw

ou
ld
ha
ve
be
en

ha
d
th
e
ho
us
eh
ol
d
cl
ai
m
ed

th
e
al
lo
w
ab
le
st
an
da
rd
de
du
ct
io
n,
af
te
rc
on
si
de
ra
tio
n

of
no
nh
ou
si
ng

ex
pe
ns
es
.

b M
or
tg
ag
e
in
te
re
st
ex
pe
ns
e
is
un
us
ed

if
it
do
es
no
tr
ed
uc
e
ta
xa
bl
e
in
co
m
e
be
lo
w
w
ha
ti
tw

ou
ld
ha
ve

be
en

ha
d
th
e
ho
us
eh
ol
d
cl
ai
m
ed

th
e
al
lo
w
ab
le
st
an
da
rd
de
du
ct
io
n,
af
te
rc
on
si
de
ra
tio
n
of

pr
op
er
ty
ta
xe
sa
nd

no
nh
ou
si
ng

ex
pe
ns
es
.



AMBROSE et al. 1183

Because nonhousing-related expenditures, such as charitable contributions, state and local
income and sales taxes, and excess medical expenses, generally rise with household income,
lesser amounts of mortgage interest and property tax expenditures are required to justify itemiza-
tion. The median amount of unused housing deductions under prior law is zero for households
with AGI greater than $150,000. Under current law, unused housing deductions are substantially
higher for most owning households. For example, the median increase in unused deductions for
households with $100,000–$150,000 in AGI is $5191; for households with $150,000–$200,000 in
AGI the median increase is $7255. These large increases in unused housing expenditures signifi-
cantly reduce the tax savings associated with owning for all but the highest income households.
Calculations of unused MID are presented in Table 6 for those with below and above median

leverage. Under 2017 tax law, the median unused MID for incomes above $100,000 was zero;
the median for households with AGI greater than $30,000 and less than $100,000 was less than
$1000. Of course, unused MIDs among households with less than $100,000 in AGI were greater
for those with more mortgage debt. The median household in our AGI sample with AGI greater
than $100,000 received a dollar reduction in taxable income for each dollar of mortgage interest
expense.
The passage of TCJA substantially increased unusedMIDs because the SDwas nearly doubled.

In the absence of a downward adjustment in the use of leverage, highly leveraged householdswith
$100,000–$150,000 in AGI would now be deducting a median of $7927 in interest expenditures at
a 0% tax rate. Across all highly leveraged households, the median amount of unused mortgage
interest is $5511, a $4721 increase over prior law. Overall, these calculations indicate that the full
tax benefit of interest deductibility under current law accrues to a small subset ofmostly very high-
income households that itemize their deductions. In the absence of large declines in the cost of
mortgage debt relative to the cost of equity financing, owners should be expected to reduce their
use of mortgage debt.

5 THE IMPORTANCE OF GEOGRAPHY

In this section, we show that the impact of TCJA on tax liabilities varies with the household’s
geographic location as well as the use of leverage. For this analysis, we explore the differences in
tax position depending on whether the household lives in a high- or low-cost housing market. A
high price market is a core-business statistical area (CBSA) with house prices in the top 50% of
house prices based on the 2013 mean price of owner-occupied housing in the household’s CBSA,
as determined from data collected by the Federal Housing Administration. The higher the price
of housing, the greater are mortgage debt and property taxes. We then turn to an analysis of the
representative household’s tax position based on whether it is subject to a state income tax.

5.1 Effect of house price levels

The top panel in Table 7 displays the estimated dollar reductions in median tax liabilities for all
owner households in different income ranges living in nonhigh house price MSAs with different
degrees of leverage, Columns (1)–(3), and high house price MSAs, Columns (4)–(6). The decrease
in taxes should be greater the lower is leverage because the typical increase in unused MIDs is
less for households with belowmedian leverage. Themedian dollarmagnitude of the tax decrease
associated with TCJA for households with no leverage living in nonhigh price MSAs ranges from
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0 to $15,251; the overall median is $175. Percentage reductions range from 0% to 20% with the
largest decreases concentrated among households with $30,000 to $100,000 in AGI. Generally,
for households in nonhigh price housing markets, the use of leverage tends to reduce their tax
savings and the impact is more pronounced for highly levered households, all else equal. The
only exception is for those in the highest income category who can typically deduct all mortgage
interest expenditures at their marginal tax rate and are thus not disadvantaged by their use of
debt.
The median dollar magnitude of the tax cut for owner households with no leverage living in

high price MSAs (Column (5)) ranges from 0 to $15,143 with an overall median of $320. For each
income range, themedian tax cut received is less than the cut experienced by households in lower
cost housing markets. This smaller tax cut reflects their reduced ability to fully deduct the higher
property tax expenditures associated with these higher cost markets. Greater use of leverage con-
tinues to reduce tax savings for these households, especially for households with AGIs in the
$200,000–$400,000 range. The median tax cut among low leverage households in this range is
$7328. For high leverage households the median tax cut declines to $2755. These households are
significantly affected by large amounts of unused MIDs. The bottom panel of Table 7 presents
the corresponding calculations of median percentage changes in tax liabilities. These calcula-
tions reinforce the conclusion that households with less than $400,000 in AGI living in high price
housing markets generally received smaller percentage tax cuts. This reduction in tax savings is
amplified among high leverage households.
Overall, these results reinforce the conclusion that current tax law is not neutral with respect

to the choice of debt and equity financing in the housing market, especially for low-to-moderate
income households. Moreover, the lack of accumulated wealth among these households makes it
difficult for many to substitute tax-preferred equity financing for (largely) nondeductible debt.25

5.2 Effect of state income tax rates

The $10,000 SALT limit on the deductibility of state and local taxes more heavily impacts house-
holds subject to a state income tax. This state income tax effect will be magnified for households
living in housing markets with high home prices and/or high rates of property tax. Table 8 dis-
plays the estimated TCJA-induced dollar and percentage reductions in median tax liabilities for
owner households subject to a state income tax (Columns (1)–(3)) aswell as those in stateswithout
an income tax (Columns (4)–(6)). The median dollar magnitude of the tax reduction for owner
households with no leverage living in income tax states ranges from 0 for those in the lowest
income range to $15,126 for those in the highest. Greater use of leverage tends to reduce tax sav-
ings, all else equal, for households with AGIs less than $200,000, many of whom are not itemizing
under current law and therefore unable to benefit from their state income taxes, property tax, and
mortgage interest expenditures. Once again, higher income households are not disadvantaged by
using more leverage because these households have sufficient nonhousing expenditures to take
advantage of itemizing.
The median dollar magnitude of the tax cut for owner households with no leverage living

in states without an income tax rises from 0 to $17,667. For households with AGI greater than
$100,000, the median tax cut received is greater than the tax savings experienced by households

25 The inability to substitute equity for debt financing is exacerbated by the existence of expensive credit card debt or other
consumer loans.
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F IGURE 1 Median marginal tax rates in 2017 and 2018 for owners and renters. Source: AHS data and
authors’ calculations

subject to a state income tax. This reflects the reduced ability among many households to fully
deduct state income tax obligations in the calculation of federal income taxes as a result of the
SALT limitation. Greater use of leverage continues to reduce TCJA-induced tax savings except
among the highest income households.

6 AVERAGE ANDMARGINAL TAX RATES

Figure 1 provides estimates of marginal tax rates by income bracket for both owners (panel A)
and renters (panel B) and the average and marginal rates at which owners deduct mortgage
interest. We also indicate how these rates were changed by passage of the TCJA. The current
(2018) marginal tax rates for homeowners are lower than under the prior code for all but the
lower two and highest income ranges that experienced no change. All other households experi-
enced declines, especially households in the $200,000–$400,000 range. The changes are similar
for renters except for those with income over $200,000. Instead of a decline, their rates increased
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F IGURE 2 Marginal and average tax rates at which mortgage interest is deductible. Source: AHS data and
authors’ calculations

marginally. This increase in marginal rates reflects their lack of mortgage interest and property
tax deductions.
Figure 2 contains the average and marginal tax rates at which mortgage interest expenses are

deducted under prior and current tax law. Here we see the significant reduction in the value of
the MID under the current tax code. Turning first to the marginal tax rate associated with mort-
gage interest expenses (panel A) under the prior tax code, we see that the median owner in all
income ranges starting at $30,000–$50,000 were able to deduct mortgage interest expenses at
their marginal tax rate. However, under the new law themedian tax savings associated with inter-
est deductions is zero for homeowners with incomes below $150,000. That is, 87% of all owning
households (Table 2) receive no tax benefit from their mortgage interest payment. Holding the
level of interest rates, expected price appreciation, and other variables constant, this change has
increased the marginal after-tax user cost of capital for all but the highest income households.
The average tax rate that homeowners deduct mortgage interest expense (Figure 2, Panel B)

provides an even clearer picture of the extent to which the deductibility of mortgage interest is
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no longer of value to most households. Under prior tax law, the median household with income
greater than $100,000 was able to deduct mortgage interest expenses at an average tax rate equal
to the household’s marginal rate. That is, every dollar of mortgage interest could be deducted at
the rate at which the median household deducted its last dollar of mortgage interest expense.26
This is because property taxes and nonhousing itemized deductions exceeded the SD. However,
under current law the median household with income below $150,000 deducts mortgage interest
at a zero rate. Furthermore, the median household in the $150,000–$200,000 bracket can deduct
its mortgage interest expense at an average tax rate of just 4%, while the median household in
the $200,000–$400,000 income bracket deducts at an average tax rate of 16%. Thus, even for the
medianhousehold in this high-income range, property taxes andnonhousing itemized deductions
are less than the SD. As a result, a portion of mortgage interest is written off at a 0% rate. These
declines in the average rate at which mortgage interest is deducted increases the after-tax cost of
owning relative to renting and will lower homeownership rates, all else equal.

7 A BROADER LOOK AT OWNER TAX SAVINGS

To this pointwehavenot discussed themost important tax preference of homeownership, the non-
taxation of the net implicit income generated by the homeowner’s equity investment. We define
the following variables:
AGIR is the adjusted gross income as a renter; e is the before-tax rate of return on nonhous-

ing assets of equal risk to the housing investment; d is the before-tax cost of mortgage debt; δ is
the loan-to-market-value ratio (leverage rate); P is the market value of the house; ρ is the property
tax rate; NII is the expected annual net rental income produced by housing equity, including price
appreciation (capital gains).
If the household is consuming an optimal amount of housing, NII equals the income thatwould

be generated by investments in nonhousing assets of equal risk. Therefore, NII = e[(1 − δ)P], and
NII rises with lower leverage and higher prices.
A neutral tax system would treat owners and renters alike. Homeowner tax savings can there-

fore be measured as the taxes the household would pay if it rented its residence minus the taxes
it pays as an owner. As a renter, the household would not have mortgage interest and property
tax expenses to deduct.27 In addition, its AGI would be greater because the equity that would be
invested in the housing asset as an owner would instead be invested in nonhousing assets pro-
ducing taxable annual income of NII. In other words, the renter AGI equals the owner AGI plus
expected income from housing equity (AGIR =AGIO +NII). If NHE> SD, the renter would item-
ize with taxable income of TIR = AGIR − NHE.
If the householdwithNHE> SD instead owned the home, its taxable income (TIO) would equal

TI𝑂 = TI𝑅 − [NII + 𝛼𝑑𝛿𝑃 + 𝛽𝜌𝑃] . (1)

26 For some households, the rate of tax savings on their last dollar of mortgage interest expense could decline if deductions
are large enough to push them across income tax brackets. This is not the case with the median households in our sample.
27 The TCJA did not alter the treatment of property taxes and interest as business expenses in determining taxable income
for landlords.
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The second and third terms in Equation (1) represent allowablemortgage interest (αMIE) and
property tax (βPT) deductions, where α and β are the percentage of annual mortgage interest and
property taxes allowed under current law.28
The homeowner’s tax savings relative to renting (TS) equals t(TIR − TIO), where t is the average

rate at which the homeowner benefits from housing-related deductions. That is,

TS = 𝑡 [NII + 𝛼MIE + 𝛽PT] (2)

If the before-tax cost of debt and invested equity capital are equal (i.e., d = e = i), then
NII+ αMIE= iP and therefore, TS= t(iP+ PT) and ∂TS/∂δ= 0. Thus, even if there are no unused
housing deductions (i.e., NHE> SD), interest deductibility does not produce a preference for debt
financing, as is often argued. As Ling and McGill (2007) emphasize, if interest deductibility were
eliminated, then TS = t(NII + PT) and ∂TS/∂δ = –tiP. That is, increased leverage would decrease
homeowner tax savings.
If the household does not itemize as a renter because NHE < SD, its tax saving as an owner

would be

TS = 𝑡 [NII + (1 − 𝑓) (𝛼MIE + 𝛽PT)] , (3)

where f is the fraction of otherwise allowable MIE and PT deductions that do not reduce taxable
income. If the addition of αMIE and βPT as an owner is still not sufficient to warrant itemization
(f = 1), TS is equal to the nontaxed return on invested housing equity times the marginal tax rate.
Thus, the tax system is not neutral for homeowners with NHE+ βPT< SD—even if the before-tax
cost of debt and equity capital are identical. This nonneutrality occurs because a portion of the
household’s MIE is effectively written off at a 0% tax rate.
A household’s invested equity is equal to the current value of the property (including land)

minus the book value of any outstandingmortgage debt, both of whichwe can observe in the AHS
data. However, the perceived (before-tax) opportunity cost of invested equity, and therefore NII,
is not observable and varies across households because it depends upon household preferences
(including risk aversion), whether the household is currently consuming an equilibrium quantity
of housing, and the price appreciation expected on the home. As suggested by Hendershott (1988)
and Ling and McGill (2007), the before-tax interest rate on long-term fixed-rate mortgages is a
reasonable proxy of the (before-tax) opportunity cost of invested equity capital for owner house-
holds.29 We therefore assume for all households that the expected before-tax return on housing
equity in 2018 is equal to the average rate on a 30-year fixed rate mortgage in 2018 (4.54%). There-
fore, NII in 2018 for each household is set equal to housing equity times 4.54%.
Table 9 displays median 2018 NIIs, unused housing deductions, and net tax savings (TS) across

income brackets for homeowning households. The values in Table 9 reflect the complex tax cal-
culations associated with each household as well as their endogenous choices regarding hous-
ing consumption and mortgage indebtedness. As a result, making comparisons across leverage
amounts is not a partial equilibrium analysis because the many factors associated with individual

28 The TCJA-induced $750,000 limit on the amount of mortgage indebtedness on new or refinanced mortgages that can
be deducted and limitations on SALT deductions may cause allowable MIE and PT deductions to be less than the actual
expenditures.
29 Arguments can bemade as to why before-tax housing returns could be greater than or less than a household’s perceived
opportunity cost of invested equity. See Ling and McGill (2007) for a detailed discussion.
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household tax situations are not held constant (e.g., number of dependents, charitable contribu-
tions,medical expenses, etc.) The results in Table 9 are disaggregated by income, choice of leverage
(above or below themedian), and home value or location (nonhigh versus high house priceMSA)
and thus provide a comprehensive view of how the tax code treats housing based on individual
choices regarding leverage and location.
Focusing first on housing tax effects across income brackets, we note that NII increases with

income, as expected, regardless of location (high price or nonhigh price markets). For example,
the median dollar magnitude of NII ranges from $5448 to $15,436 for households with no lever-
age living in nonhigh price markets. This overall trend reflects the simple fact that higher income
homeowners consumemore expensive homes than lower income households. As a result, unused
housing deductions at first increase with income (e.g., going from $1350 for households with
income under $10,000 to $3150 for households with income between $150,000 and $200,000 and
no leverage) and thendecline to $0 for householdswith incomes between $400,000 and $1,100,000
in nonhigh house price areas. This pattern holds regardless of leverage, but the inflection point
moves from the $150,000–$200,000 bracket to the $100,000–$150,000 bracket for households with
high amounts of leverage. The change in the inflection point is consistent with high leverage
households having greater mortgage interest and thus being able to take greater advantage of the
mortgage interest deduction. We see similar trends for households located in high-house price
MSAs.
Turning to the effects of leverage, regardless of location (high house price or nonhigh house

pricemarkets) or incomebracket,NII declineswith the use of leverage. For example, in PanelAwe
see that for households with incomes between $150,000 and $200,000, NII declines from $10,624
in the no leverage case to $1534 for households using high leverage. For households using no
leverage (Columns (1)–(3)), the magnitudes of NII are substantially greater than the correspond-
ing median dollar amount of unused housing deductions (in this case, property tax expenses).
In contrast, among households that use above median leverage (Columns (7)–(9)), median NIIs
are typically far less than unused housing deductions. Interestingly, we see a hump pattern in
the net tax savings across leverage usage for households with incomes above $200,000. For these
households, those having below median leverage have the greatest amount of net tax savings. In
contrast, for householdswith incomes below $200,000, the trend in net tax savings across leverage
use follows that of NII and unused housing deductions.
Last, we consider the differences across location as reflected in whether the household resides

in a high-price housing market or a nonhigh house price market. As expected, NIIs are much
larger, both in absolute terms and relative to unused housing deductions, in high-priced markets.
In contrast to the calls from politicians in high-cost areas about the unfairness of the SALT deduc-
tion limitation, this demonstrates the substantial tax benefit accruing to homeowners in high
house price locations. Turning to the impact of leverage, we also see that the use of below-median
debt financing in nonhigh price markets is associated with lower median NIIs (Column (4)) and
larger amounts of unused housing deductions (Column (5)) across all income ranges than for sim-
ilar households in high-pricemarkets. For households in nonhigh house price areas with incomes
between $30,000 and $150,000 and belowmedian leverage,NII is less than unused housing deduc-
tions. In contrast, regardless of income low-leverage households living in high-price markets
have median NIIs that exceed median unused housing deductions. Among households that use
above median leverage (Columns (7)–(9)), median NIIs are typically far less than unused housing
deductions except for households with income between $400,000 and $1,100,000. Finally, we note
that tax savings also vary based on location. The annual homeowner tax savings among house-
holds with no mortgage debt increase with income and range from 0 to $4940 in nonhigh price
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markets. In contrast, in high price markets, annual tax savings reach $8263 among the highest
income households. Finally, regardless of location the increased use of leverage tends to decrease
tax savings except among high income households who fully benefit from their housing-related
deductions.
The calculations presented in Table 9 reveal two important findings. First, although many

households do not fully benefit from their mortgage interest and property tax deductions, the
lost tax savings are often small relative to the primary tax benefit these owners still enjoy: the
nontaxation of the return on equity invested in the home. Second, greater use of leverage is a dis-
advantage for many nonwealthy households for two reasons. First, they receive little or no tax
benefit from their mortgage interest expenditures, a conclusion reached by other researchers and
commenters (e.g., Sommer & Sullivan, 2018; Viard, 2019). Second, and perhaps more importantly,
increased leverage reduces, on a dollar for dollar basis, the amount of nontaxed income generated
by invested housing equity. This additional disadvantage of leverage has not received attention by
researchers.
Turning to the rational of a MID, we conclude that the ability to fully deduct mortgage interest

at one’s marginal tax rate would allow households who are not able to finance home acquisitions
with 100% equity to receive the same tax benefits as those who are able to finance entirely with
equity. Said differently, full mortgage interest deductibility at households’ marginal rates would
allow nonwealthy households to fully enjoy the tax benefits of homeownership currently enjoyed
primarily by higher-income households. In the absence of a change in tax law that moves the
system back toward a more neutral treatment of mortgage debt and equity financing of housing
purchases, we expect homeownership rates to eventually fall and the use of debt by homeowners
to decline, especially among low- and moderate-income households.

8 CONCLUSIONS

We provide an in-depth, microlevel analysis of the impact of the TCJA 2017 on the treatment of
homeownership. Our analysis relies on household level survey data from the American Housing
Survey, which provide the detailed income and expense data fromowners and renters necessary to
accurately estimate household tax positions. Thus, our analysis captures the complex interaction
involving the SD, number of dependents, itemizable personal expenses, householdmortgage debt,
property taxes, SALT, use of credits, and the AMT. We compute results for nine AGI household
ranges from less than $10,000 to over $400,000.
Our emphasis is on the various housing-related provisions embedded in the US federal income

tax code. We document the extent to which the TCJA magnified the nonneutrality of mortgage
debt versus equity financing of housing purchases. Under TCJA, 87% of all owning households
receive no tax benefit from their mortgage interest payment and that only the median house-
hold with AGI greater than $400,000 can fully benefit from its mortgage interest deduction. The
reduction in this tax benefit most adversely affects low and moderate-income households. The
disadvantage of leverage has not received the attention of researchers or policy analysts that it
deserves. Further, we show that the limit on the deduction of state and local taxes falls heavily
on households in high tax and house price geographic areas. And, of course, on higher income
households that pay most of the income taxes.
Our analysis reveals that whilemany owning households no longer benefit from theirmortgage

interest and property tax deductions, these estimated lost tax savings are generally small relative
to the large tax benefit arising from the nontaxation of (1) net rental implicit income (the rent
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one saves by living in one’s own home) and (2) most capital gains on owner-occupied homes.
We further show that these benefits especially favor wealthier owners living in high house price
locations and who can use less leverage.
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APPENDIX
Data sources and tax calculations
Data sources
We use three data sources. The primary data are from the American Housing Survey (AHS) 2013
public use file. To impute household-level state income tax and sales tax amounts, we use NBER’s
TAXSIMmodel, with variable inputs from the AHS data. We use the 2013 IRS Statistics of Income
data on averages by income range to estimate household-level charitable contribution and mis-
cellaneous itemized deductions for each household in the AHS data. More detail on these calcu-
lations is provided below.

American housing survey
The primary data we use is obtained from the 2013 AHS public use file (https://www.census.gov/
programs-urveys/ahs/data.2013.List_1739896299.html).
The AHS data provides more useful data for our purpose than actual, nonpublic IRS tax return

data. Actual IRS data only contain information on mortgage interest deductions, state income
and sales taxes, real property taxes, and other itemized deductions if the taxpayer itemizes rather
than uses the SD. Consequently, for nonitemizing households, the IRS data contain no housing
information. In contrast, AHS data provide information on housing costs for all homeowners,
regardless of their income tax itemization status. More specifically, the AHS contains household
level microdata that includes geographic location, the number, age, relationship, and marital sta-
tus of occupants, income type and level, tenure status, detailed mortgage information (for up to
three mortgages), property tax payments, and original and current home values.
We use the 2013 data because they contain detailed mortgage information, including the num-

ber, amount, and type of mortgages and mortgage interest rates and payments and the original
and remaining terms. Unfortunately, these detailed mortgage data are not available in the 2015
and 2017 public use AHS files, which eliminates their usefulness in an analysis of homeowner tax
burdens in this study.
To calculate how the use of 2013 data is still relevant to 2017, we compare the key variables

in the 2013 and 2017 public use files for both owner and renter households. The percentage of
households in each AGI range is very similar across 12 of the 14 income categories. As expected,
slightly more owner households in 2017 have AGIs greater than $80,000 than in 2013 and those
with AGI less than $80,000 have slightly less. The percentage of AGI derived from various sources
(wages, social security, self-employment, etc.) are nearly identical across the 2 years, as are the
percentages of households that reside in the eight different Census divisions. There is a slight
(3% point) increase in the percentage of owner households with a college degree accompanied by
slight decreases in the other educational attainment categories. As expected, given that the same
homes are followed across time, we observe small increases in the percentage of household heads

https://doi.org/10.1111/1540-6229.12374
https://www.census.gov/programs-urveys/ahs/data.2013.List_1739896299.html
https://www.census.gov/programs-urveys/ahs/data.2013.List_1739896299.html
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over 65 years of age and corresponding decreases in the percentage of younger households. The
data for renter households display similar patterns. Overall, these comparisons indicate that the
use of the 2013 AHS data will not lead to materially different conclusions than analysis of the 2017
data would.
The owning and renting households in our data sample, as well as the number of households

they represent using AHS household weights, are displayed in Table 1. We begin with the relevant
households in the 2013 AHS and then exclude (1) units without a MSA and state identification,
(2) units occupied by households with negative AGI, and (3) vacant and seasonal units in which
households could not be identified as either owners or renters. The first exclusion is becauseMSA
and state location is required for any geographical analysis. In addition, the AHS data top-codes
several variables to protect the confidentiality of survey respondents. In the context of this analy-
sis, the important top-coded variables are the salary of individual household members ($341,943),
other income of individual household members ($628,670), the market value of the owned resi-
dences ($2,520,000), and the amount of the household’s first mortgage at inception ($960,000).
These exclusions produce an adjusted sample size of 32,518 units that represents over 46million

households (30% of total US households). Of this adjusted sample, 14,464 households are identi-
fied as renters, which is representative of over 19 million households. The remainder, or 18,054
households, are identified as owners; however, 3652 of these are deleted because the owner did not
provide an estimated house value and 124 are deleted because the reported current loan-to-market
value ratio exceeded 250 percent. Our final owner sample therefore contains 14,278 homeowners
that represent more than 26 million households.

NBER TAXSIMmodel
The NBER TAXSIM model and documentation can be found at this link: https://users.nber.org/
∼taxsim/. It is important to note that we only use the TAXSIM model to impute two variables:
(1) household-level state income tax liability and (2) sales tax expense. We do not use TAXSIM to
calculate a household’s federal income tax liability. Our federal income tax calculation is based on
our detailed tax calculations using data from AHS, as described in more detail in a later section
of this appendix.
We use the following variables and associated household-level values from the AHS data as

inputs into the TAXSIMmodel to estimate the state income tax liability of each household in our
AHS sample (Feenberg & Coutts, 1993).

1. Tax year (2013 in our case in order to match the AHS data year)
2. State where household is located
3. Marital status of household occupants
4. Number of qualified tax dependents in the household
5. Age of household head
6. Household head salary income
7. Household head spouse salary income (if applicable)
8. Household other income
9. Household social security income
10. Annual property taxes
11. Annual mortgage interest expense
12. Total itemized deductions
13. Number of tax dependents under age 18

https://users.nber.org/%7Etaxsim/
https://users.nber.org/%7Etaxsim/
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To estimate a household’s sales tax deduction, we use regression equations that estimate the
SD allowed by the IRS tables based on total household income, family size, and state location (see
http://www.nber.org/∼taxsim/sales-tax-irs-publication-600/ for information on obtaining these
household-level sales tax estimates).

IRS statistics of income
The AHS data does not contain information on a household’s charitable contributions, miscella-
neous itemized deductions, or medical expenses. We use the 2013 IRS Statistics of Income data on
averages by income range to estimate household-level charitable contribution and miscellaneous
itemized deductions for each household in the AHS data. We do not impute medical expenses
(assume 0) because most households cannot deduct any medical expenses due to the 7.5% of AGI
threshold. The IRS data can be found here: https://www.irs.gov/pub/irs-soi/13in21id.xls.

Federal income tax calculations
The raw data required to compute each household’s federal income tax liability are largely present
in the AHS data. As noted above, we use only four household-level non-AHS raw data items in
our calculations: (1) the imputed state income tax liability from TAXSIM, (2) the estimated state
sales tax expense from TAXSIM, (3) the estimated charitable contribution deduction from IRS
Statistics of Income, and (4) the estimated miscellaneous itemized deductions from IRS Statistics
of Income.
Our federal income tax calculations are essentially a line-by-line replication of an individual

tax return (Form 1040) leading to taxable income for each household in AHS, using the specific
rules in place for 2017 and 2018. Our exact tax liability calculations use applicable filing status,
tax tables/rates, allowable tax credits, and additional taxes (such as the Alternative Minimum Tax
and the Net Investment Income Tax).

Step one—filing status
Households are classified as married filing a joint return, single or head of household (if not mar-
ried and dependents are present in the household). Married households may choose to file as
married or separate, but we did not allow for this option (as it is unobservable from the AHS
data). The correct income thresholds and tax rates (i.e., the “tax table”) are used for each of these
three filing status categories.

Step two—household income
The AHS contains data on wages and other income (or losses). Information is also provided on
whether anyone in the household receives Social Security income. The household’s gross income
includes the income of the household head and spouse (if any), including any taxable portion
of Social Security income, following the complex calculations required to determine if any social
security income is included in taxable income based on the level of the taxpayer’s other income.

Step three—exemptions
Taxpayers received a 2017 personal exemption of $4050 for themselves, spouse, and any dependent
children or other dependents. The number of allowable dependents is determined by applying
the tax eligibility rules on reported family relationships, ages, and income of all household mem-
bers. The allowedpersonal exemption amount is phased out for certain higher-incomehouseholds
under 2017 law based on income thresholds adjusted for inflation. TCJA eliminated all personal
exemptions for years after 2017, thus no exemptions are used in the 2018 tax calculations.

http://www.nber.org/%7Etaxsim/sales-tax-irs-publication-600/
https://www.irs.gov/pub/irs-soi/13in21id.xls
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Step four—deductions
All households are allowed a SD amount based on filing status. Householdsmay deduct the larger
of the SD or actual itemized deductions (from Form 1040, Schedule A). The SD for single (mar-
ried) households in 2017 was $6500 ($12,700). The SD for single (married) households in 2018 was
$12,000 ($24,000).
The AHS data contain detailed household-level information for homeowners on property tax

payments andmortgage loans (including interest related to second and thirdmortgages and home
equity loans). The AHSmortgage data contain information on all the relevant terms and whether
the payment includes property taxes or other items, so that these items can be removed in deter-
mining the mortgage interest amount. We calculate the amount of the year’s mortgage payments
that are deductible interest as opposed to nondeductible principal payments using the mortgage
interest rate, the outstanding balance of the mortgage, and the mortgage term. As a result, with
AHS data alone, we can determine a household’s housing-related itemized deductions.
For nonhousing itemized deductions, we use the four data items imputed from the TAXSIM

program (state income taxes and sales taxes) and from the IRS Statistics of Income data (charitable
contributions and miscellaneous itemized deductions).
Taxpayers may deduct the greater of state income taxes or state sales taxes. In 2018, the state tax

deduction (aggregate of state income taxes (or sales taxes, if greater) and property taxes) is limited
to amaximum deduction of $10,000. This limit was applied in determining the allowable state tax
itemized deduction in the 2018 calculations.
Once the total allowable itemized deductions are determined, the total itemized deductions

may be reduced by a phase-out based on the taxpayer’s income and the nature of the itemized
deductions. Such phase-outs are applied in our calculations. If allowable itemized deductions
exceed the SD, the total allowable itemized deductions are deducted in arriving at taxable income.
Otherwise, the SD is used.

Step five—tax calculations
Each household’s tax liability is first calculated by applying the appropriate 2017 tax rate schedule
to taxable income. The AMT is also calculated following its complex rules, with the household’s
final tax liability being the greater of the regular income tax or AMT. In addition to the above tax
calculations, the Net Investment Income Tax (NIIT) is determined for each household following
all the income threshold and investment income level rules. These calculations are repeated for
each household following 2018 law.
The net tax liability of a household is after allowance for any tax credits for which the house-

hold is eligible. Credits considered include the earned income credit, the credit for the elderly,
and the child credit. Each of these three credit amounts are determined following their complex
rules regarding income phase-outs and eligibility requirements (taxpayer age, dependent age, and
income level). The credits are determined under both 2017 and 2018 rules. The child credits were
expanded (and made more complex) under 2018 rules.
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