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1 Introduction

Housing prices have risen faster than incomes across many advanced economies, while

homeownership rates have fallen, bringing renewed attention to policies that influence hous-

ing demand (OECD, 2025). The tax treatment of mortgage interest has been widely studied

in the context of owner-occupied housing, where the deduction is often justified as a means

of promoting homeownership (Poterba, 2002; Gruber, Jensen and Kleven, 2021; Glaeser and

Shapiro, 2003). However, far less empirical attention has been paid to equivalent deductions

for rental property, despite similar policy motivations. In many countries, landlords (buy-to-

let investors) may deduct mortgage interest and other expenses against rental income—and

in some cases, against unrelated income such as wages (Daley and Wood, 2016). These pro-

visions are typically defended as supporting the supply of private rental housing by lowering

the cost of investment and encouraging participation in the rental market. However, if hous-

ing supply is inelastic, tax concessions for rental investors may increase housing prices and

displace owner-occupier purchasers. This paper contributes to the literature by providing

empirical evidence on how individual taxpayers adjust their demand for rental property in

response to changes in marginal tax rates.

From a theoretical perspective, allowing full deductibility of rental losses—including

against labour income—can be justified on the basis of tax neutrality (Mirrlees et al., 2011,

Chapter 13). Under a comprehensive income tax system, all income (including capital gains)

should be taxed symmetrically and on accrual, with deductions permitted for expenses in-

curred in generating taxable income, regardless of the investor’s overall income composition

(Haig, 1921; Simons, 1938). In this view, rental property investment is conceptually similar

to investing in a business or financial asset, where losses in one activity can offset income

from another (Treasury, 2014). Quarantining deductibility of rental expenses to rental income

breaks this symmetry, potentially discouraging risky investment (Stiglitz, 1969).

However, when capital gains are taxed at a lower rate than labour income or only upon

realization, while current-period losses are fully deductible against labour income (negative
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gearing), the tax system departs from neutrality and creates opportunities for leverage-based

income shifting (Mirrlees et al., 2011; Korinek and Stiglitz, 2009). Real estate investors can

deduct rental losses—including interest expense—at high marginal tax rates, and then realize

lightly taxed capital gains later. This mismatch between the timing and rate of deductions

versus gains may encourage investment not solely on the basis of expected economic return,

but also on the ability to shift taxable income across time and tax bases.

Countries differ markedly in how they tax rental property losses. Australia and Canada

permit deduction of rental losses against ordinary income (Australian Taxation Office, 2015;

Canada Revenue Agency, 2024). Most countries permit deduction of mortgage interest but

ring-fence loss offsets to capital income (e.g., France, Sweden). The United States is an in-

termediate case, phasing out capped deductibility of rental losses against non-passive income

above $150,000 of adjusted gross income (Daley and Wood, 2016). At the other end of the

spectrum, Germany and the Netherlands do not permit interest deductibility (Daley and

Wood, 2016). A few countries have recently changed policy settings. In 2017, the United

Kingdom began reducing the rate of deductibility for mortgage interest to the bottom (basic)

tax rate, while New Zealand began phasing out deductibility of mortgage interest on rental

property in 2021 but subsequently restored it in 2024 (New Zealand Government, 2024; In-

land Revenue Department, 2025; UK Government, 2017). These changes have been prompted

by governments grappling with high housing prices and falling homewonership rates (Inland

Revenue Department, 2021; OECD, 2025). The cross-country policy variation underscores

the importance of understanding how tax incentives affect the behaviour of rental investors.

This paper estimates individual taxpayer demand for rental property ownership in Aus-

tralia exploiting variation in marginal income tax rates caused by reforms in the mid 2000s

primarily affecting upper-income taxpayers. Capital gains are taxed upon realisation at the

taxpayer’s marginal income tax rate but for assets held longer than 12 months only half

the capital gain is taxed. In this environment, higher marginal income tax rates sharpen

the incentive to earn income in the form of capital gains rather than fully taxed ordinary
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income—particularly through rental property, which serves as collateral for generating debt-

financed losses to shift income from the labour income tax base to the capital gains tax

base.

Australia provides an ideal setting to study ownership decisions of rental property by

individual taxpayers. First, rental expenses (including interest) are deductible against non-

rental income, including wages. This provides scope to estimate behavioural responses to

taxation for rental property investors with both positive and negative net rental income

positions. Second, detailed information on rental property ownership, income and expenses

is itemised on individual tax returns. Third, the ability to deduct net rental losses against

ordinary income is long-standing and well understood by taxpayers. Unlike many other

countries, mortgage interest is not deductible for owner-occupiers.

I lay out a model in which an investor chooses between potentially leveraged investment

in real estate and financial assets, which cannot be leveraged. It is important to model the

portfolio choice problem of an investor because the changes in marginal tax rates used for

identification affect returns to property and non-property investment. The model predicts

that an increase in the marginal tax rate raises demand for leveraged rental investment but

has a negligible effect on unleveraged rental property investment. Intuitively, a change in the

marginal tax rate has little effect on unleveraged property investment decisions because the

after-tax return on equities—the main alternative asset—is similarly affected by changes in

the marginal tax rate. In contrast, leveraged property investment is subsidised by the tax

system while the return on the alternative of no borrowing is unaffected by taxes.

Using administrative tax return panel data, I estimate demand for rental property by

individual taxpayers to be highly elastic to marginal income tax rates. Focusing first on a

large increase in the top tax bracket threshold in the 2006/07 financial year, I provide clear

graphical evidence that the share of taxpayers with loss-making rental properties declined

among taxpayers in income ranges that received a marginal tax rate cut relative to taxpayers

in income ranges remaining subject to the top marginal tax rate. In the pre-reform period,
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ownership of rental property moved completely in parallel for the two income ranges. This

graphical evidence is confirmed with panel regressions using all tax reform variation over the

period 2001/02 to 2010/11. The semi-elasticity of demand for rental property ownership with

respect to the net-of-tax marginal tax rate is estimated to be -0.25 (s.e. 0.03). Extensive

margin adjustment is observed almost exclusively for negative net rental income positions,

consistent with the model. The elasticity of rental interest expense with respect to the

marginal net-of-tax rate is estimated to be -2.3 (s.e. 0.2). These results are robust to a

battery of sensitivity tests.

My findings demonstrate strong non-neutrality of rental property investment to marginal

income tax rates. Ownership of debt-financed rental properties in Australia is concentrated

among top earners and significantly decreases when marginal income tax rates fall. This

provides new evidence that leverage-based income shifting creates a significant subsidy to

rental property ownership for taxpayers facing high marginal income tax rates when capital

gains are concessionally taxed. This is an example of the mechanism studied in Slemrod

(2001), where the effect of taxes on a real economic behaviour is influenced by an avoidance-

facilitation effect. It is also closely related to thin-capitalisation within multinational firms

(Desai, Foley and Hines Jr, 2004; Buettner et al., 2012).

This new finding informs an active debate on tax treatment of capital income for indi-

viduals. Most tax systems tax positive capital income at ordinary marginal income tax rates

but negative capital income cannot be deducted from labour income, an asymmetry that may

deter risky investment (Stiglitz, 1969). The main justification is the prevention of taxpayers

using debt to shift highly taxed labour income into lightly taxed capital income (Auerbach,

1991). It is well known that capital loss deductibility limits are necessary to prevent tax loss

harvesting through strategic realisation of losses for assets with low transaction costs, such

as equities. But the literature has not established whether tax arbitrage concerns justify loss

limits for assets subject to high transaction costs, such as real-estate. My findings demon-

strate empirically that leverage-based income shifting is substantial for real estate because it
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serves as collateral for debt-financed losses.

I leverage the model to derive predictions for the effect of two specific reforms affecting

rental property deductions. The first is the U.K. reform limiting the rate of deductibility of

interest expense for rental investors, and the second is the effect of eliminating deductibility

of rental losses against ordinary income (negative gearing). My empirical results provide a

lower bound for the effect of both these policies on demand for rental investment.

Proponents of tax concessions for rental property argue that their elimination would

lead to an undersupply of private rental property. This echoes the argument that positive

externalities to homeownership justify the mortgage interest deduction for owner-occupiers

(Glaeser and Shapiro, 2003). Opponents counter that increased demand for property by

investors is primarily capitalized into higher prices because housing supply is inelastic, thereby

displacing owner-occupier purchases. Adjudicating between these views is beyond the scope

of this paper. However, my findings provide a key new piece of evidence to the debate. The

high sensitivity of demand for rental property to individual marginal income tax rates is

a necessary condition for investor tax concessions to either remedy private undersupply of

rental property or create inefficient over investment.

My findings also contribute to a literature on speculative housing demand—purchases

based on expectations of sizeable capital gains. A literature studying the housing boom

and bust in the United States argues that leveraged individual investors were a destabiliz-

ing force, amplifying movements in housing prices (DeFusco, Nathanson and Zwick, 2022;

Mian and Sufi, 2022). The results in this paper demonstrate that tax treatment of rental

losses substantially affects demand for leveraged investment, and therefore may be used as a

macroprudential policy tool.

2 Related literature

The sizeable literature on the owner-occupier mortgage interest deduction (MID) is the

counterpart to the deduction I study for rental property. While early work attributed a
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substantial share of U.S. homeownership to the MID, more recent work has found little effect

on homeownership (Glaeser and Shapiro, 2003; Gruber, Jensen and Kleven, 2021; Hilber and

Turner, 2014). In contrast, there is ample evidence for the U.S. that household portfolio

allocation is sensitive to the tax price of mortgage debt (Poterba, 1984, 2002). Maki (1996)

and Scholz (1994) have documented that, following the Tax Reform Act of 1986, there was

a large shift from consumer loans, the interest on which was no longer deductible, into still-

deductible mortgage or home equity loans. Outside the U.S., the evidence is more mixed

(Jappelli and Pistaferri, 2007; Gruber, Jensen and Kleven, 2021).

This paper adds to a literature on income shifting between the labour and capital income

tax bases. Gordon and Slemrod (2000) and Gordon and MacKie-Mason (1995) discuss the

shifting of income between the corporate and individual tax base via the method of compens-

ation while Pirttilä and Selin (2011) show that the self-employed (but not wage and salary

earners) shifted income form the labour to the capital income tax base when the introduction

of the Finnish dual income tax system lowered rates on capital relative to labour income.

The use of debt as a means to shift income from high to low tax jurisdictions has been widely

documented in the corporate tax space (Slemrod and Gillitzer, 2013). For individual tax-

payers, Stiglitz (1985) provides a taxonomy of tax avoidance and describes a scheme where

individuals incur tax deductible debt to deposit funds into concessionally tax retirement ac-

counts. However, in practice personal interest is not tax deductible and retirement assets

cannot be used as collateral. My findings provide new evidence on how leveraged real-estate

investment can be used to shift income from the labour income tax base to the concessionally

taxed capital gains tax base.

The ability to deduct rental losses against ordinary income is contentious and has been

analysed in numerous policy studies (e.g., Daley and Wood 2016, Deloitte Economics 2019).

For the U.K., Elliott and Baxter (2025) document time-series evidence of the effects of a

reform reducing the deductibility rate for rental property mortgage interest expense. Cho,

Li and Uren (2025) build a calibrated general equilibrium structural overlapping generations
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model with housing to study the effect on welfare of eliminating negative gearing in Australia.

Their simulations show that removing investor housing tax concessions would reduce the

landlord rate, the use of debt and raise welfare. For the U.S., Chambers, Garriga and

Schlagenhauf (2009) study how asymmetry in the tax treatment of owner-occupied and rental-

occupied housing interacts with the progressivity of the tax system to affect private rental

supply. Other studies have used calibrated partial equilibrium models to study the effects of

negative gearing and concessional capital gains tax treatment of rental property. Warlters

(2024) takes a transaction-based approach while Fane and Richardson (2005), Wood and

Kemp (2003) and Brown et al. (2011) adopt user-cost approaches. This paper’s contribution

is to provide the first empirical evidence on the responsiveness of individual taxpayer demand

for rental properties to the after-tax price.

The financial stability literature has studied the effect of higher transaction taxation taxes

on speculators (Deng, Gyourko and Li, 2019), higher downpayments for investor purchases

(Fu, Qian and Yeung, 2016) and outright restrictions on investor purchases (Deng et al.,

2022). Gao, Sockin and Xiong (2020) show that housing speculation was more intensive in

the U.S. housing boom in states with low capital gains tax rates. This paper contributes

to literature by showing that tax treatment of rental income and losses significantly affects

activity of individual housing investors.

3 Background and data

3.1 Institutional setting

Australia’s personal income tax system is levied progressively at the individual level by

the federal government. Taxable income includes wage and salary income, self-employment

income, transfer payments, dividends, interest income, capital gains and rental income. Net

rental income is taxed at the same rate as other income and there is no restriction on de-

duction of rental losses against non-rental income. Eligible rental deductions are: interest
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expense, capital works expense and a range of operating expenses including land taxes, coun-

cil rates, real estate agent fees etc. Deductions can only be claimed for the part of the year

where the property is rented or genuinely available for rent.1 Only interest expense incurred

to acquire, maintain or improve the rental property is eligible as a deduction (purpose test).2

This rules out deductions for additional debt incurred post-purchase, unless the additional

debt is used for income-producing purposes related to the property. If a rental property is

jointly owned (e.g., with a spouse), each owner must report rental income and deductions in

line with their ownership shares. High stamp-duty (transfer tax) rates in Australia (typically

around 5 percent of purchase price) make it prohibitively expensive to transfer ownership

between spouses for tax planning purposes.

Rental income and expenses are self-reported. The rental property schedule requires

detailed itemisation of expenses, which has been show to improve compliance (Wenzel and

Taylor, 2004). The ATO has progressively increased the use of third-party information,

beginning in 2005 with the incorporation of rental bond data dating back to 1985 (Australian

Taxation Office, 2025). I focus on the extensive ownership margin, which is likely to be better

measured than income and expense components.

Capital gains are taxed at individual marginal income tax rates. Since September 1999,

only half the gain on assets held longer than 12 months is subject to taxation (CGT discount).

Prior to September 1999, there was no CGT discount but the cost base was indexed for

inflation.3

Rents are market-determined with only light regulation (Martin et al., 2022). Most ten-

ancies begin on short fixed terms (typically 6 or 12 months), and tenancy law has historically

accommodated landlords, including “no-grounds” termination at the end of a fixed term.

1A consequence is that expenses for holiday houses are not tax deductible.
2See Section 8-1 of the Income Tax Assessment Act 1997.
3The CGT discount method is typically more generous that the prior cost base indexation method. For a
holding period of n-years, the tax owing (per dollar of initial investment) at sale of the asset is τ

2 ·[(1 + g)
n − 1]

using the CGT discount method compared with τ ·[(1 + g)
n − (1 + π)

n
] using the cost base indexation method,

where τ is the marginal tax rate, g is the nominal capital growth on the asset and π is the inflation rate. For
an inflation rate of π = 2.5 percent annually and an asset yielding nominal capital growth of g = 5 percent
annually (conservative assumption for real estate), the CGT discount method is tax preferred for all n > 1.
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3.2 Tax reforms

Other than the change to capital gains taxation in 1999, the personal income tax base has

remained broadly stable over time, with few changes to the definition of taxable income or

the treatment of deductions. 4 However, between the 2001/02 and 2010/11 financial years, a

series of reforms to Australia’s personal income tax schedule altered marginal tax rates and

bracket thresholds, thereby changing the incentives to invest in rental property for middle

to upper-income taxpayers. While the top marginal tax rate remained broadly stable—

initially 47 percent but reduced to 45 percent in 2006/07—there were substantial increases

in the thresholds at which this and other rates applied. Most notably, the threshold for the

top marginal rate rose from $60,000 in 2002/03 to $150,000 by 2006/07, and then further

increased to $180,000 in 2008/09. The income percentile at which the top tax rate applied

increased from the 90th percentile in 2001/02 to the 99th percentile in 2008/09 (Figure A1).

Hence, these tax reforms substantially reduced the share of taxpayers subject to the top

rate and lowered marginal tax rates for upper-middle-income earners. At the same time, the

income ranges over which middle-income tax brackets applied were expanded and applicable

tax rates lowered, flattening the schedule for a wide segment of higher earners. Together,

these reforms provide substantial variation in marginal tax rates across the middle to upper

income distribution, particularly in the $60,000 to $180,000 range, and form the basis for the

identification strategy used in this paper.

3.3 Data and descriptive statistics

I use data from the Australian Taxation Office (ATO) Longitudinal Individuals File (A-

Life), which is a 10 percent random sample from the universe of Australian taxpayers. The

data form an unbalanced panel from 1995/96 to 2021/22.5 The data contain most fields on

the tax return as well as certain socio-demographics such as age, gender, location (at the

4A Goods and Services Tax (Value-Added Tax) was introduced in July 2000.
5Sampling was conducted at the couple/family level. The unbalanced nature of the panel arises due to new
entrants and leavers from the tax system.
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SA4 level) and occupation code. Data on rental property income and expense components

aggregated across all property holdings have been reported for the whole sample period. The

data have also been linked with the rental property schedule by the Australian Taxation

Office (ATO), which contains property-level income and expense components since 2000/01.

The data also contain information on spousal links.

Table 1 presents summary statistics for all individual taxpayers and for the sub-sample of

those reporting an interest in an investment property in the 2005/06 financial year. Approx-

imately 14 percent of taxpayers report ownership of at least one investment property, with

rental investors differing systematically from the broader taxpayer population across several

observable characteristics. Rental investors tend to be older, more likely to be partnered, and

report substantially higher income than the population average. The mean age of investors

is 47 years, compared to 42 years for the full population, and 77 percent report having a

spouse, compared to 61 percent among all taxpayers. Mean taxable income among investors

is $51,154, relative to $37,856 for the population as a whole, and this income gap persists

when using adjusted income (excluding net rental losses and capital gains), with means of

$50,569 and $37,148 respectively. Investors are only slightly more likely to be self-employed

(12 percent vs. 10 percent).

Ownership of an investment property increases with income up to around $80,000, plat-

eauing thereafter (Figure 3a). Within each income group, the likelihood of negative gearing

is higher than positive gearing, particularly for upper-middle income taxpayers. For incomes

above $100,000, the share of taxpayers with an investment property stabilizes around 25 to

30 percent, with around two-thirds reporting net rental losses. However, the size of rental

losses is increasing in income (Figure 3b).

Figure 2 decomposes average net rental income into its main components by gearing

status.6 For negatively geared investors, gross rental income is more than offset by the

sum of interest expense, capital works deductions, and other rental deductions, resulting in

6Appendix Table A1 provides detailed statistics by net rental income position.
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a negative net rental position on average. In contrast, positively geared investors report

minimal interest expense, leading to positive net rental income. This contrast underscores

the central role of debt financing in driving gearing positions. Negatively geared investors

typically carry substantial interest expenses, consistent with leveraged property investment

strategies aimed at generating current-period tax deductions. By comparison, positively

geared investors hold minimal debt. These patterns reinforce the interpretation that negative

gearing is primarily a feature of debt-financed investment. Less than 2 percent of negatively

geared investors do not report interest expense (Table 1).

4 Framework

This section provides a framework to consider the effect of taxes on an investor’s demand

for rental property.

4.1 Effect of taxes on expected return

A rental property provides return in the form of rental yield δp and expected nominal

capital growth gp. Rental income is taxed at the taxpayer’s marginal income tax rate τ but

capital gains are taxed preferentially at rate τCG < τ . Interest expense is fully deductible,

and the investor is assumed to have sufficient non-rental income to offset any rental losses

against.

Letting L denote the the fraction of the property financed by leverage at the nominal

mortgage interest rate id, the after-tax expected return on a rental property per dollar of

investment is

µp = (1− τ) ·
(
δp − idL

)
︸ ︷︷ ︸

flow rental return

+ (1− τCG) · gp. (1)

An increase in the tax rate τ has an asymmetric effect on the after-tax return µp depending

on whether the net rental return is positive or negative. If the net rental return is positive,

an increase in τ lowers the after-tax return µp. However, if the net rental return is negative
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an increase in τ raises the return µp because the government absorbs a greater fraction of

the loss. This occurs when the investment is heavily debt financed, as is the case for around

two-thirds of rental investors (Table 1). Because the net rental return reflects the holding

cash flow, an increase in τ lowers cash flow if the net rental return is positive and raises cash

flow if the net rental return is negative.

In practice, changes in τ also affect the tax rate on capital gains τCG. This means

changes in τ affect µp through both the net rental return and capital gain components of

return. However, changes in τ have a larger effect on the net rental return component

because capital gains are taxed concessionally. Several factors make taxation of capital gains

concessional relative to ordinary income. As discussed in Section 3, only half the capital

gain is taxed for assets held longer than one year. Furthermore, capital gains are only taxed

upon realisation, allowing returns to compound untaxed and enabling strategic realisation of

gains when the taxpayer’s marginal income tax rate is low. For the reforms I study, which

primarily raised tax bracket thresholds, only part of the taxed gain may be subject to a lower

tax rate, further weakening the connection between τ and τCG. Let ϕ = dτCG/dτ measure

the relationship between the ordinary and capital income tax rates. The upper-bound (for a

property held for at least one year) is ϕ = 1
2
, which occurs when the effective tax rate is not

lowered through delayed or strategic realisation.

If the marginal dollar of rental investment is debt financed (L = 1), the effect of a rise in

τ on the marginal return is
dµp

dτ

∣∣∣∣
L=1

= −
(
δp − id

)
− ϕgp. (2)

The cost of debt id has consistently exceeded the rental yield so
(
δp − id

)
< 0. An increase

in the marginal tax rate raises the return on the marginal dollar of investment if

gp < − 1

ϕ

(
δp − id

)
. (3)

This condition places an upper bound on the capital gain component of return. If the capital

gain component is very large then even a small increase in the tax rate on the capital gain is
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less than offset by a large increase in the tax on the (negative) net rental return.7 This bound

is relatively weak. The gross rental yield has been stable at around 4 percent since 2000 (Fox

and Tulip, 2014; SQM, 2025). The tax data show that non-interest expenses have averaged a

little more than half of rental income, implying a net rental yield before borrowing expenses

of δp ≃ 2%. The mortgage interest rate id has averaged around 7 percent over the 2000-2010

tax reform period studied. Together, these data imply the bound gp < 10 percent per year.

The bound is higher if ϕ < 1
2
. Constant quality real housing price appreciation has averaged

2.4 percent from 1955-2014 (Fox and Tulip, 2014), which implies average nominal growth of

4.9 percent given the central bank’s inflation target of π = 2.5 percent. This is well below

the bound for gp defined by Equation (3).

4.2 Income shifting interpretation

Income shifting involves reclassifying income from a high to a low tax base (Slemrod,

1998). Classic examples are structuring (some part of) remuneration as stock options and

carried interest that is taxed concessionally as capital gains rather than ordinary labour

income. The debt-financed purchase of an investment property differs from this type of

purely accounting scheme because it involves the acquisition of a real asset. However, the

ability to finance the purchase with debt that is fully deductible against labour income and

realise the return partly in the form of lightly taxed capital gains has the same character as

income shifting behaviour.

This can be seen more clearly by letting g̃p = gp +
(
δp − idL

)
be the total pre-tax return

(the sum of the capital gain and net rental return components of total return). With this

notation, the after-tax return on investment (Equation 1) can be expressed as

µp = (1− τCG) g̃p + (τ − τCG)
(
idL− δp

)
︸ ︷︷ ︸

income shifting benefit

. (4)

7The requirement that the marginal dollar of investment is profitable also places a lower bound on capital
growth: gp > −

(
δp − id

) (
1−τ

1−τCG

)
for a fully debt-financed investment. The presence of many highly lever-

aged rental properties in the data demonstrates the lower bound determining profitability is satisfied in
expectation (Table 1 and Figure 2).
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The first term is taxation of the total return at the capital gains tax rate. The second term

is the income shifting benefit that arises when τ > τCG and net rental income is negative

(which occurs when L is large). Increased use of debt lowers net rental return, which is fully

deductible from taxable income but finances concessionally taxed capital gains. In contrast,

if τ = τCG then all components of return are taxed symmetrically and the rental investment

decision and choice of leverage is unaffected (to a first order) by taxes.

4.3 A model of the rental investment decision

Changes in the marginal tax rate affect the return to assets beyond rental property.

Therefore, the effect of marginal tax rate changes on a taxpayer’s demand for rental property

depends on how relative returns are affected. This section outlines a model to study the

effect of taxes on the portfolio choice of an investor who chooses between rental property,

a risk-free asset and equities. Equities, which provide returns in the form of dividends and

capital gains, are included because they have similar tax treatment to rental property and

are the main alternative asset for wealthy investors.

In the model, an individual can choose to purchase (if a non-owner) or sell (if an owner)

a single rental property at the prevailing price p. A non-owner with financial assets a makes

a portfolio choice between the risk-free asset and equities. When purchasing, an investor can

borrow debt d against their rental property if they have insufficient assets or wish to maintain

a holding of financial assets. Debt cannot be secured against equities.

The risk-free return, dividends on equities and rental income are taxed at the marginal

tax rate τ . Capital gains on equities and property are taxed concessionally at the capital

gains tax rate. In practice, capital gains are taxed on realization. For analytical simplicity I

model capital gains taxation occurring on an accrual basis at an accrual equivalent rate τAE
CG .

I continue to let ϕ parametrise the relationship between a change in τ and the capital gains

tax rate: ϕ = dτAE
CG/dτ .

The model abstracts from income risk for simplicity of exposition. Adding income risk
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would not affect the predictions derived from the model because comparative statics are

based on an envelope condition. The model also assumes an individual can purchase only

one rental property of fixed size.8 A majority (73 percent) of investors hold one property so

this is the dominant empirical case. Buying or selling multiple properties is a similar decision

as purchasing or selling the first property, modified by wealth effects, so the model captures

the main economic forces.

Formal description of the model Individuals have CRRA utility over consumption

u (c) = c1−γ/1− γ and choose the level of consumption and the share θ of financial assets a

to invest in equities. There is no borrowing against equities, implying θ ∈ [0, 1]. Debt can

be secured against a rental property but cannot exceed the loan-to-value ratio L̄. I assume

that debt is interest only for simplicity.9

The return on equities and the price of property are subject to risk. The property price

fluctuates around a long-run trend with real growth. Let (W e
t ,W

p
t ) be Brownian motions for

innovations to the equity excess return and property price growth, with cov (dW e
t , dW

p
t ) =

ρep. Dynamics are given by

Nominal return on equities: dre = (δe + ge) dt+ σe · dW e
t

Real property price growth relative to trend:
dp

p
= −η · log (p) · dt+ σp · dW p

t ,

where for equities δe is the dividend yield, ge is the nominal expected rate of capital gains and

σe is the standard deviation of excess returns. dp/p describes fluctuations in real property

prices around the long-run real growth rate gp, with σp the volatility of innovations. The

total nominal expected capital gain on property is gp = π + ḡ − η · logp.

To keep the model stationary, assets, debt and the housing price are detrended by the

long-run growth of the real property price PH (t) = p0e
ḡt and the consumer price index

P (t) = P (0) eπt. The lower case variables (a, p, d) are detrended levels. Although the model

8Average gross rental income is proportional to the number of properties held, indicating that the assumption
of indivisible property is reasonable (Figure A3).

9In practice, many investors in Australia hold interest-only debt.
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states (a, p, d) are expressed in real terms, returns are expressed in nominal terms because

taxes are levied on nominal returns.

The value function for an individual owning a rental property with price p, financial assets

a and debt d is denoted V O (a, p, d |τ, y, γ ), where y is labour income. For compactness of

notation, I suppress dependence on (τ, y, γ) except where needed for clarity. The continuation

payoff when owning a property is

HO (a, p, d) := max
{c≥0,θ∈[0,1]}

{
u (c) + V O

a · ȧO (c, θ) + V O
p · (−ηlogp)− V O

d · (π + ḡ) d (5)

+
1

2
V O
aa (θaσe)

2 +
1

2
V O
pp · (pσp)

2 + V O
ap · (θaσe) (pσp) ρep

}
where

ȧO (c, θ) = (1− τ)
(
y + ifa+

(
δpp− idd

))
+ θµea− τAE

CGgpp− c− (π + ḡ) a

µe = (1− τ)
(
δe − if

)
+
(
1− τAE

CG

)
ge

Maximisation is over consumption c and the share of financial assets held in equities θ. µe is

the after-tax expected excess return on equities and if ≤ id is the nominal risk-free interest

rate. The term π + ḡ in the laws of motion for assets a and debt d enters because a and d

are detrended by the price level and real growth in the property prices.

The value function for a non-owner with assets a is given by V N (a, p |τ, y, γ ). The

property price p does not affect flow payoffs for non-owners but is included as a state variable

because the option value of switching to ownership depends on p. The continuation payoff

for a non-owner is

HN (a, p) := max
{c≥0,θ∈[0,1]}

{
u (c) + V N

a · ȧN (c, θ) + V N
p · (−ηlogp) (6)

+
1

2
V N
aa · (θaσe)2 +

1

2
V N
pp · (pσp)2 + V N

ap · (θaσe) (pσp) ρep
}

where

ȧN (c, θ) = (1− τ)
(
y + ifa

)
+ θµea− c− (π + ḡ) a

Opportunities to purchase or sell a property arrive at rate λ. When an opportunity arrives,

a decision is made to buy (if a non-owner) or sell (if already an owner). This implies the
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value functions:

ρV N (a, p) = HN (a, p) + λmax
{

max
(1+φ)p−a≤d≤L̄p

V O (a− (1 + φ) p+ d, p, d)− V N (a, p) , 0

}
(7)

ρV O (a, p, d) = HO (a, p, d) + λmax
{
V N (a+ (1− φ) p− d, p)− V O (a, p, d) , 0

}
. (8)

where ρ is the rate of time preference, L̄ is the maximum loan-to-value ratio at purchase and

φ is a proportional cost of buying or selling property. Let DB (p) be the value of buying when

an opportunity arises less the value of remaining a non-owner, and let DS (p) be the value of

selling for an owner when an opportunity arises less the value of remaining a owner. At the

buy margin, a non-owner is indifferent between owning and not owning when p = p (a):

DB
(
p (a)

)
≡ max

(1+φ)p−a≤d≤λ̄p
V O

(
a− (1 + φ) p (a) + d, p (a) , d

)
− V N

(
a, p (a)

)
= 0. (9)

For p < p (a) it is optimal to purchase when an opportunity arises. Similarly, at the sell

margin, an owner is indifferent between owning and not owning when p = p (a):

DS (p (a)) ≡ V N (a+ (1− φ) p (a)− d, p (a))− V O (a, p (a) , d) = 0. (10)

For p > p (a) it is optimal to sell when an opportunity arises. The existence of buying and

selling costs implies the inaction region p (a) < p < p (a) in which it is optimal to not change

investment status.

Comparative statics with respect to the marginal tax rate We want to know

how a change in the marginal tax rate τ affects the decision to own a rental property. I

consider comparative statics for the buy decision and show comparative statics for the sell

decision, which is similar, in Appendix A.1. Consider approaching the threshold price at

which it is optimal to buy from above (i.e. the not owning region): p ↓ p (a). Applying the

implicit function theorem to Equation (9) yields an expression for how the threshold price

below which it is optimal to buy changes with the marginal tax rate:

dp

dτ

∣∣∣∣
p↓p(a)

=
V O
τ (a− (1 + φ) p+ d, p, d)− V N

τ (a, p)

−DB
p (p)

. (11)

A higher price decreases the attractiveness of owning, implying the value gap between buying

and remaining a non-owner DB (p) is decreasing in p. Accordingly, the denominator is positive
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and the sign of dp/dτ is determined by the numerator.10 If dp/dτ > 0 then an increase in

the tax rate raises the threshold price, implying a larger set of prices for which purchase is

optimal. At p = p (a) + ε (with ε small) the max operators in the value functions V N and

V O (Equations 7 and 8) are inactive and the terms in Equation (11) can be computed by

differentiation in the continuation regions.11 Making use of the envelope theorem,

dp

dτ

∣∣∣∣
p↓p(a)

=
−1

ρDB
p︸ ︷︷ ︸

>0

·

−V O
a ·

(
δp − id + ϕgp

)
d︸ ︷︷ ︸

(i) leveraged net rental return

(12)

+V O
a ·

([
if + θO

(
δe − if + ϕge

)]
− [δp + ϕgp]

)
((1 + φ) p− d)︸ ︷︷ ︸

(ii) property vs. equity returns

−V N
a ·

(
θO − θN

) (
δe − if + ϕge

)
a︸ ︷︷ ︸

(iii) non-property portfolio composition

−
(
V O
a − V N

a

)
·
[
y +

(
if + θO

(
δe − if + ϕge

))
a
]

︸ ︷︷ ︸
(iv) difference in marginal utility

+V O
a · (δp + ϕgp)φp︸ ︷︷ ︸

(v) transaction cost


This equation decomposes the effect of a change in the marginal tax rate on the threshold

buy price p (a) into its components. The dominant component is the effect on the leveraged

portion of rental returns, (component i). A higher marginal tax rate raises the value of the

tax shield on rental losses more than it reduces the after-tax return on capital gains (when

the bound in Equation 3 holds), increasing the incentive to own—especially when leverage is

high.

The second component (ii) compares returns on net housing wealth (property value less

debt) to returns on a portfolio of financial assets (the risk-free asset and equities). Because

equities and property share similar return profiles and tax treatment—flow returns taxed
10Note that the max operator in the value functions Equations (7) and (8) imply a kink in the derivative of

the value function with respect to p at the buy/sell threshold prices. Hence, the smooth pasting condition
does not hold and the denominator of Equation (11) is non-zero.

11The max operator in Equation (7) is equal to zero by definition of approaching p from above. The max
operator in Equation (8) is equal to zero by virtue of the transaction cost which makes selling sub-optimal
at p = p (a) + ε.
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at marginal rates and capital gains taxed concessionally—a change in the marginal tax rate

affects them similarly. When the share of wealth in financial assets θ is large, this effect is

similar for owners and non-owners, making (ii) small.

The third component (iii) captures differences in portfolio composition between the own-

ing and non-owning states. Empirically, only a small share of wealth is in interest-bearing

assets (Table 1), implying θN ≃ θO and a component (iii) is small. If property and equity

returns are uncorrelated (ρep = 0) then θN = θO and term (iii) is equal to zero.

The fourth component reflects differences in the marginal value of wealth, which are small

because net rental income is a minor share of total income. The final component (v) captures

transaction costs, which are also small for realistic transaction costs.

Overall, the effect of tax changes is driven by (i). Components (ii)–(v) are minor. Thus,

for unleveraged investors (d = 0), a change in the marginal tax rate has little effect on the

decision to purchase a rental property, as the alternative asset (equities) is affected similarly.

In contrast, higher marginal tax rates increase the value of leveraged investment, as they

lower the cost of borrowed funds while leaving returns on unborrowed funds unchanged. The

model therefore predicts that a higher marginal tax rate increases an investor’s willingness

to pay for a leveraged (predominantly negatively geared) rental investment. In contrast, a

higher marginal tax rate has a negligible effect on willingness to pay for an unleveraged (pre-

dominantly positively geared) rental investment. In the data, we do not observe reservation

prices so the next sub-section shows how the model connects with changes in the stock of

rental investments, which we do observe in the data.

Connection with empirical evidence We are interested in how the likelihood of

being a rental investor is affected by a change in the marginal tax rate. The flow change in

ownership at time t is given by the rate of purchases less the rate of sales

I (τ) ≡ d

dt
Pr (Investor|τ) = λ

∫ 1
(
p < p (Θ)

)
dFN (Θ)︸ ︷︷ ︸

purchases

−
∫
1 (p > p (Θ)) dFO (Θ)︸ ︷︷ ︸

sales

 ,
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where Θ ∈ {a, d, y, γ} is the vector of taxpayer states and types and FN and FO are the

cumulative densities for non-owners and owners, respectively.12 Empirically, we are interested

in the semi-elasticity of the extensive-margin change in rental property investment with

respect to the net-of-tax marginal tax rate, β, which is given by

β ≡ ∂I (τ)

∂ (1− τ)
(1− τ)

= − (1− τ)λ

[∫
δ
(
p− p (Θ)

) dp (Θ)

dτ
fN (Θ) dΘ+

∫
δ (p− p (Θ))

dp (Θ)

dτ
fO (Θ) dΘ

]
where δ (·) is the Dirac delta function. Using the expressions for dp (Θ) /∂τ and dp (Θ) /∂τ

derived earlier (Equations 12 and A.2),

β ≃ −
(
δp − id + ϕgp

)
(1− τ)Ψ (13)

with

Ψ = λ

[∫
δ
(
p− p (Θ)

) V O
a (Θ)

ρDB
p

d (Θ) fN (Θ) dΘ−
∫

δ (p (Θ)− p)
V O
a (Θ)

ρDS
p

d (Θ) fO (Θ) dΘ

]
with the approximation coming from ignoring the small terms (ii)-(v) in Equations 12 and

A.2. The term Ψ < 0, implying that empirically we expect to find β < 0 provided a higher

marginal tax rate raises the value of the tax shield in interest more than it reduces the return

on rental and capital gains income—that is, the condition given in Equation (3) holds.

The model predicts that the response of rental investment to the marginal tax rate in-

creases with the level of debt. The aggregate response depends on the population distribution

of types Θ. The term Ψ captures the mass of people near the buy and sell thresholds and the

debt they would use (for buyers) or currently hold (for sellers). The larger the share of types

with high leverage, the larger the aggregate response of rental investment to the marginal tax

rate. To investigate this mechanism, I estimate specifications where the dependent variable

is gearing status (negative vs positive). This measures adjustment along the distribution of

debt, not only the extensive ownership margin.

12Note, d = d (a) at the buy margin because d is chosen when purchasing.
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5 Empirical methodology

A panel regression framework is used to estimate the causal effect of a change in a tax-

payer’s marginal income tax rate on rental investment, net rental position and rental income

and expense components. Consider first the econometric specification

yi,t = αi + δt + βlog (1− τi,t) + εit, (14)

where yi,t is the dependent variable of interest, αi is a taxpayer fixed effect, δt is a financial

year fixed effect, τi,t is taxpayer i’s marginal tax rate in year t and εit is an error term.

The fixed individual effects absorb all time invariant differences between people, such as risk

preferences. The time fixed effects absorb all common aggregate shocks, such as changes in

housing prices. Identification requires that aggregate shocks do not have heterogeneous effects

across the income distribution correlated with the variable of interest τi,t. The coefficient of

interest β is the estimated elasticity or semi-elasticity of yi,t with respect to the net-of-tax rate,

and is identified from changes in marginal tax rates experienced by the same individual over

time. It differs from the model β-coefficient (Equation 13) only in a scaling by the frequency

of measurement: the data are annual whereas the model β-coefficient is an instantaneous

flow.

Variation in τi,t arises from two sources. The first is from tax reforms that shift the

statutory tax schedule. The second is from changes in a taxpayer’s taxable income, which

may reflect both exogenous income shocks and endogenous behavioural responses. This

latter source of variation raises potential concerns. On one hand, if rental investment de-

cisions respond to permanent rather than transitory income, variation in transitory income

may attenuate estimates. On the other hand, if income and rental investment are jointly

determined—say, if taxpayers increase earnings to finance property investments—then omit-

ted variable bias may arise. To address these concerns, I instrument the marginal tax rate

τi,t with the marginal tax rate that would apply to the taxpayer’s income in the 2000/01

financial year. This isolates variation due to tax reforms while holding income constant, and
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is standard in the taxable income elasticity literature (Saez, Slemrod and Giertz, 2012).

The income measure I use to calculate the taxpayer’s marginal tax rate excludes net rental

income (or loss) and capital gains, which I refer to as adjusted income. This adjustment is

necessary because a taxpayer’s marginal tax rate is a function of their total income net of

deductions, including those related to rental property. As a result, the observed marginal

tax rate is endogenous to rental investment choices. Excluding rental income from taxable

income mitigates this endogeneity. Capital gains are also excluded—consistent with standard

practice in the taxable income elasticity literature (e.g., Gruber and Saez, 2002)—to reduce

noise from lumpy or strategically timed realizations that do not reflect persistent income

relevant for rental investment decisions.

Accordingly, τi,t in Equation (14) is the marginal rate applying to adjusted income. Two-

stage least squares estimation of Equation (14) uses log
(
1− τ pi,t

)
as an instrument for τi,t

where τ pi,t is the marginal tax rate the taxpayer would face in year t on their 2000/01 financial

year income. The baseline sample includes financial years 2001/02 to 2010/11, which spans

the tax reform period. The baseline sample is restricted to a balanced sample of taxpayers

whose average position in the income distribution across years is above the 80th percentile.

Restricting the sample to top earners provides a relatively homogeneous group of taxpayers,

increasing the likelihood they would have had similar rental investment behaviour absent the

tax reforms. Standard errors are clustered at the individual level.

6 Results

6.1 Graphical evidence

Before reporting the panel regression estimates, I provide motivating graphical evidence

that rental investment decisions are responsive to the marginal net-of-tax rate. I focus on

upper-income taxpayers who were differentially affected by the increase in the top tax bracket

threshold from $95,000 to $180,000 between the 2005/06 and 2008/09 financial years (Figure
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1a). I consider two income groups: incomes greater than $180,000 (which remained subject

to the top marginal tax rate throughout) and incomes in the range $95,000-$150,000, which

moved from the top to the second-highest bracket. The $95,000-$150,000 range experienced

a relative reduction in the marginal tax rate of 5 percentage points in 2006/07, rising to 8

percentage points by 2010/11 (Figure 1). Hence, the reforms provide substantial variation in

marginal tax rates for high income earners.

I follow a balanced panel of taxpayers present in 2005/06 and calculate the share of

taxpayers in each year and income group with an interest in a rental property, by gearing

status. Prior to the tax reforms, the share of taxpayers with an interest in an investment

property was similar for income levels above $100,000, including by net rental income position

(Figure 3a). This indicates that taxpayers in the $95,000-$150,000 and $180,000 and above

income groups were comparable in terms of their initial propensity to own an investment

property.

Following the commencement of the increase in the top tax bracket threshold in 2005/06,

the share of tax units in the $95,000-$150,000 income bracket reporting a negatively geared

investment property declined relative to the $180,000 and above income group (Figure 4a).

Prior to the 2005/06 tax reform, the share of tax units reporting a negatively geared in-

vestment property moved in parallel for the two groups. In contrast, the share of tax units

with a positively geared investment property moved in parallel prior to and following the tax

reforms.

To assess statistical significance of the means shown in Figure 4a, I estimate the regression

Xi,t = αg + δt +
∑

s̸=2005/06

βsDi,s + ϵi,t (15)

where Xi,t is an indicator variable taking the value one if tax unit i reports a positively (negat-

ively) geared property in year t, αg is an income group fixed effect with g ∈ {$95,000–$150,000,

$180,000+}, δt is a financial year fixed effect, Di,t, is an indicator variable taking the value

one in year s for tax units with incomes in the range $95,000-$150,000, and ϵi,t is an er-

ror term. The β coefficients show a significant reduction in the share of tax units in the
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$95,000-$150,000 income range reporting an interest in an investment property relative to

the $180,000+ income bracket following the increase in the top tax bracket threshold (Figure

4b).

The graphical shares evidence strongly suggests that rental investment decisions respond

to changes in marginal tax rates. However, a causal interpretation of this evidence relies on

two key assumptions: first, that income changes are exogenous with respect to rental invest-

ment decisions—that is, income dynamics are not systematically influenced by unobserved

factors that also affect investment behaviour; and second, that the composition of income

groups remains stable over time.13 The panel regression approach in the following sub-section

addresses these issues directly.

Income distribution This sub-section provides graphical evidence of adjustment along

the income distribution. I compare rental investment by income group in the pre-period

2001/02—2005/06 (before the largest reductions in marginal tax rate occurred) to the post-

period 2006/07-2010/11. Formally, I estimate the regression

Xi,t = αy + post+
∑
y

βy (dy × post) + ϵi,t (16)

where Xi,t is an indicator variable taking the value one if tax unit i reports a positively

(negatively) geared property in year t, αy is an income group fixed effect with income grouped

into $20,000 bins from $60,000 to $400,000, post is an indicator for the period 2005/06 to

2010/11 and ϵi,t is an error term. Instead of omitting an income group, coefficients on βy

are constrained to average zero over income ranges $180,000 to $400,000. The coefficients

βy show the change in the fraction of tax units in income groups y reporting a positively

or negatively geared property between the pre-period and the post period, relative to the

average change for incomes over the $180,000 to $400,000 range.

The $60,000-$80,000 income range experienced a reduction in the marginal tax rate of

14 percentage points on average between the pre- and post-periods, income ranges $80,000-

13See Figure A2 for a version of Figure 4a with fixed groups.
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$180,000 experienced a reduction of around 7 percentage points and incomes above $180,000

a 2 percentage point reduction. Consistent with reductions in the marginal tax rate af-

fecting rental investment, there was a substantial decline in the share of tax units with a

negatively geared rental investment for incomes below $180,000. The largest decline was for

the $60,000-$80,000 income group—which experienced the largest reduction in marginal tax

rate—monotonically decreasing for income bins to $180,000 (Figure 5). The decline in rental

investment is smaller for incomes closer to $180,000 because the likelihood of those taxpayers

remaining on reduced marginal tax rates is relatively low. There was no change in the share

of positively geared rental investments, consistent with the prediction of the model.

6.2 Panel regression estimates

Table 2 reports the main estimation results. Column 1 reports the first-stage regression

of the marginal tax rate on the predicted marginal tax rate using 2000/01 year adjusted

income. The instrument is highly relevant.

The results in Panel A of Table 2 report the effect of a change in the marginal tax rate on

the probability of a taxpayer reporting ownership of a rental property. A 10 percentage point

increase in the net-of-tax rate is estimated to decrease the probability of a taxpayer reporting

an investment property by 2.76 per cent (Table 2 Column 2). This is the empirical estimate

of the model β-coefficient in Equation (13). The model implies that the effect of the marginal

tax rate on rental ownership propensity is increasing in the level of debt. Consistent with

the model, the effect a change in the marginal tax rate on rental property ownership is fully

explained by rental investments with a negative net rental position (negatively geared), for

which use of debt is substantial (Table 2 Column 3 and Table 1). Changes in the marginal

tax rate have a negligible effect on rental investments with a positive net rental position

(positively geared), for which use of debt is negligible (Table 2 Column 4 and Table 1).

For comparison with the 2SLS estimates, Columns 4 and 6 of Table 2 report OLS regres-

sion results. The OLS results are about half the size but qualitatively similar, indicating that
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endogeneity concerns from using the taxpayer’s observed marginal tax rate is not too severe.

This likely reflects rental investment decisions being unresponsive to transitory variation in

a taxpayer’s marginal tax rate, such as due to mean reversion. The qualitative insensitivity

of the main findings to using OLS or 2SLS approaches demonstrates robustness.

To probe the relationship between a taxpayer’s marginal tax rate and rental investment

along the distribution of debt, Columns 7-9 of Table 2 report estimates for terciles of rental

investment with a negative net rental position. The effect of a change in the marginal tax rate

on rental investment is increasing in the level of debt (T1 has the largest level of debt). The

sum of the effect for each tercile (Columns 7-9) is equal to total effect for rental investments

with a negative net rental position (Column 3). The set of results in Panel A validate the

predictions of the model: an increase in the marginal net-of-tax rate reduces rental investment

and the effect is increasing in the level of debt.

Panel B of Table 2 considers adjustment in the scale of rental investment. A 10 percent-

age point increase in the net-of-tax rate is estimated to reduce the number of investment

properties held by 2.48 percent (Column 10). This is very close to the estimated effect on the

probability of being a rental investor (Column 2). This indicates a roughly equal adjustment

to marginal tax rates along the distribution of property holdings, and supports the conjecture

that a generalised version of the model allowing multiple property purchases would deliver

similar predictions. Most of the adjustment occurs for rental investors with holding periods

of at least three years (Column 11).

Adjustment may also occur in the use of debt for rental investment. While existing

owners cannot increase the amount of tax-deductible debt post purchase, they can pay down

debt in response to a decrease in their marginal tax rate. Columns 12-15 of Table 2 report

elasticities of each component of rental investment to a change in the taxpayer’s marginal

net-of-tax rate. The elasticities for gross rental income, interest expense and other rental

deductions are similar and insignificantly different. If investors paid down debt in response

to a lower marginal tax rate we would expect the interest expense elasticity to exceed that
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for gross rental income and other expenses. Proportional adjustment of each rental expense

component indicates that adjustment is primarily on the extensive (ownership) margin. The

only component of rental deductions that does not move proportionally is capital works

deductions (Column 14). However, this component is small in absolute value (Table 1 and

Figure 2).

Reduced purchases of rental properties explain most of the decrease in rental investment

in response to a higher marginal net-of-tax rate. A 10 percentage point increase in the

marginal net-of-tax rate reduces the probability of reporting an additional rental property

from one year to the next by 0.89 percent (Column 16). The probability of sale also falls

following a reduction in the net-of-tax rate, but by less than half as much (Column 17). The

reduction in the rate of selling is initially surprising but likely reflects that over the 10 year

sample window fewer purchases result in a smaller pool of properties for subsequent resale.14

6.3 Robustness analysis

This section shows that the baseline results are robust to a battery of sensitivity tests.

Emphasis is placed on estimates for positively geared (low/no debt) and negatively geared

(high debt) net rental positions, because the main mechanism in the model is adjustment

along the debt distribution.

Sample restrictions The baseline estimates restrict the sample to a balanced panel

of individuals with an average income rank in the top 20 percent between 2001 and 2010.

This corresponds to incomes above $53,000 in 2005/06, who are higher earners subject to the

top two tax brackets (Figure 1). Expanding the sample to include the T40 percent (incomes

above $36,000 in 2005/06) has a negligible effect on the main estimates while expanding the

sample further to the T60 percent of income earners (incomes above $23,000 in 2005/06)

14I do not observe linked records on purchase and sales from the land titles records but use the terms buy and
sell to refer to the appearance and disappearance of properties from the rental property schedule. In addition
to actual purchases and sales, these could represent changes in the use of a property. For example, an owner
could move into a previously rented property they own or rent out their previously owner-occupied dwelling.
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modestly reduces the estimates (Table 3, Columns 1-2).

Couples who own rental property jointly are required to separately report rental income

and expenses on their individual tax returns based on ownership shares. High transaction

taxes (typically around 5 percent of purchase price) make changing ownership costly. Never-

theless, reporting behaviour within couples could be responsive to differences in marginal tax

rates. However, restricting the sample to singles has minimal effect on the estimates (Table

3, Column 3). Excluding the self-employed, who may have greater flexibility in reporting

non-property income, also has little effect on the estimates (Table 3, Column 4).

Some, predominantly high-earning, taxpayers hold discretionary trusts that provide flex-

ibility in distribution of income to members. The rental property data I study only include

direct ownership of rental property. However, changes in marginal tax rates could cause tax-

payers to own property in a trust rather than directly. Similarly, taxpayers can own rental

property within self-managed retirement accounts and lower marginal tax rates could make

this preferable to direct ownership. However, excluding taxpayers with a trust or a self-

managed retirement account at any point over the sample period has minimal effect on the

estimates (Table 3, Columns 5-6). Taxpayers close to retirement may have more elastic rental

investment decisions because they can use tax-preferred contributions to private retirement

accounts that may provide a substitute to rental investment. As a check on this, I restrict

the sample to people less than 45 years old at the start of the sample. The estimates are

very similar to the baseline results (Table 3, Column 7).

Changes in mortgage interest rates over the sample period affect the level of rental ex-

penses for a given level of mortgage debt. The time fixed effects in the baseline econometric

model (Equation 14) remove all common shocks. However, there could be interaction effects

affecting the response of rental investment to the marginal tax rate. I investigate this in

two ways. First, I include an interaction term between the central bank policy rate and the

marginal net-of-tax rate in Equation (14). Second, I shorten the sample to end in 2007/08,

prior to sizeable cuts in interest rates in 2008/09. In both cases, the estimated effects of the
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marginal tax rate on negatively geared rental investment is larger but the other estimates

are similar (Table 3, Columns 8-9).

Finally, I check whether state-level policy changes, such as to land taxes or transaction

taxes, affect the estimates by including state × time fixed effects in Equation (14). The

estimates are little changed relative to the baseline (Table 3, Column 10).

Couples sample As a further check on robustness of shifting of rental income and

deductions within couples, I aggregate couples to a household unit. Rental income and

deductions are summed and adjusted income is equal to the maximum for the couple. Singles

are retained in the sample. The point estimates are larger in magnitude but qualitatively

unchanged (Tables 2 and 4).

Income effects The baseline econometric specification (Equation 14) omits income

effects of tax reforms on rental property investment. To see whether changes is tax liability

(distinct from changes in the marginal tax rate) affect rental investment, I augment Equation

(14) with either the dollar change in tax liability or the log change in tax liability. The dollar

change in tax liability is instrumented with the predicted change in tax liability based on

2000/01 financial year adjusted income. When using the log change in tax liability I consider

only the OLS specification because the instrument based on 2000/01 financial year income is

highly correlated with that for the marginal tax rate.15 For all specifications, income effects

are estimated to be small and the coefficient on the marginal tax rate is similar to the baseline

specification (Tables 2 and A2).

15To see this, note that the instrument for the marginal net-of-tax rate is log
(
1− T ′

(
zadj00/01

))
. The

analogous instrument for log tax liability is log(zadj00/01 − T
(
zadj00/01

)
. For a constant marginal tax rate,

log(zadj00/01 − T
(
zadj00/01

)
= log

(
zadj00/01

)
+ log

(
1− T ′

(
zadj00/01

))
. The instruments are highly correlated be-

cause both instruments contain the same term. In practice, the tax function is non-linear. However, the two
instruments are highly correlated making separate identification of price and income effects difficult for the
log-log specification in a 2SLS setting. Reassuringly, the OLS specifications are qualitatively similar for 2SLS
and OLS estimators (Table 2).
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7 Implications for tax reforms

The empirical findings have been reached in a particular institutional environment exploit-

ing variation in marginal tax rates for identification. This section leverages the model—whose

main mechanism has been empirically validated—to show how the empirical results can be

used to predict the effect of two specific tax reforms to rental property deductions.

Reducing the rate of deductibility for interest expense Beginning in 2017, the

U.K. government progressively reduced the ability to deduct interest expense against rental

income (UK Government, 2017). By 2020 the rate of deductibility was reduced to the basic

(bottom-bracket) tax rate, reducing the value of the debt tax shield for taxpayers in higher

income tax brackets.

Appendix A.2 shows that there is a tight link between the response of rental investment to

a change in τ—which I have estimated empirically—and a change in the rate of deductibility

on rental interest expense, τ d. Specifically, the semi-elasticity of the extensive-margin change

in rental property investment with respect to
(
1− τ d

)
is

βτd = β · −id

δp − id + ϕgp
·
(
1− τd

)
(1− τ)

, (17)

where β is the model-implied semi-elasticity of rental investment with respect to (1− τ) when

interest expense is deductible at the marginal income tax rate (Equation 13). The response

is larger for a change in τ d than τ because while an increase in both raises the value of the

debt tax shield, an increase in τ also raises the tax on rental income and capital gains.

Eliminating deduction of rental losses against ordinary income A closely related

policy is to quarantine deduction of rental expenses against rental income (eliminating negat-

ive gearing). Rental losses are overwhelmingly driven by the use of debt (Table 1), implying

that this policy is effectively a limit on the amount of debt eligible for deductibility. When

rental losses cannot be deducted against ordinary income, net rental income for an investor

with a negative net rental income position is
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NRI = (1− τ)
(
δpp− idd

)
︸ ︷︷ ︸

= 0

− id (d− d) , (18)

where idd is the level of interest expense for which net rental income is equal to zero and

id (d− d) is the amount of interest expense that cannot be deducted. Positively geared

investors are unaffected by this policy. For negatively geared investors, moving to this system

from full deductibility is equivalent to reducing the rate of deductibility on interest expense

from τ to zero but only for the portion of debt d− d.

For the average negatively geared investor, gross rental income less non-interest expense

is around $3,300 and interest expense is around $11,000 (Table A1). This implies that

quarantining deduction of rental losses would eliminate deductibility for approximately 70

percent of debt held by negatively geared investors. Thus, this policy is expected to have

70 percent of the effect of the U.K. policy discussed above reducing the rate of deductibility

on all rental investment debt. While this policy only affects negatively geared investors,

the aggregate response of rental investment to the tax rate is driven by this group (Table

2). Accordingly, the model-implied semi-elasticity of rental investment with respect to a

reduction in the tax shield on debt above d is βNG ≃ 0.7 × βτd . The percentage point

decrease in the value of the debt tax shield from eliminating deductibility of interest expense

is τ/ (1− τ), implying that the predicted extensive-margin change in net rental investment

from eliminating deductibility of rental losses is

dING ≃ 0.7× βτd × τ

1− τ
,

where τ is the mean marginal tax rate. A back-of-the envelope calculation implies a re-

duction in the share of taxpayers with a rental investment of around 4 percentage points

from eliminating negative gearing.16 This accords with Cho, Li and Uren (2025), who use a

16This calculation assumes a mean marginal tax rate of 34 percent for the T40 percent of income earners, the
value of β from Column 2 of Table 3 for the T40 percent of income earners, a nominal mortgage interest rate of
id = 7 percent, a nominal rental yield (net of non-interest expenses) of δp = 2 percent and to be conservative
no effect of capital gains taxation (ϕ = 0). There is assumed to be no response of rental investment outside
the T40 percent.
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quantitative general equilibrium model to infer that eliminating negative gearing in Australia

would reduce the landlord rate by about 4 percentage points if the revenue is used to fund

a lump-sum transfer or an income tax cut. However, they use a general equilibrium model

in which housing prices decline in response to lower demand from rental investors, implying

that their model may have a stronger partial equilibrium demand response than I estimate

empirically.

8 Conclusion

This paper provides new evidence on how the tax treatment on rental property income

and deductions affects private landlord demand for rental property, thereby shaping the

composition of housing demand. The evidence comes from the Australian setting in which

taxpayers are able to deduct net rental losses against ordinary income and capital gains are

taxed concessionally on realisation. This setting provides unusually strong incentives for

leveraged rental property investment, revealing behavioural responses to taxation along the

full distribution of leverage.

Empirical identification is based on tax reforms affecting mostly upper-income taxpayers

in the mid 2000s that substantially raised tax bracket thresholds and modestly lowered mar-

ginal tax rates. I estimate the semi-elasticity of the landlord rate (the fraction of taxpayers

reporting a rental investment) with respect to the marginal net-of-tax rate to be around 0.25.

The model laid out in the paper identifies the leveraged component of returns as the main

channel through which changes in marginal tax rates affect rental investment. Consistent

with the model, the response of rental investment is monotonically increasing in leverage

used. Use of debt is minimal among owners with a positive net rental income position and

changes in marginal tax rates are estimated to have a negligible effect on positively geared

rental investment.

My findings inform the demand-side effects of changes in the tax treatment of rental

deductions. Leveraging the model, I derive predictions for the effect of policies that limit
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the rate of deductibility of mortgage interest expense for rental property (the U.K. reform)

or quarantine deductions to rental income (eliminating negative gearing). My empirical

estimates provide a lower bound for the effect of these policies on demand for rental property

ownership. This contrasts with recent empirical evidence that the owner-occupier mortgage

interest deduction has a modest effect on the homeownership rate.

While my findings show that rental property investment responds to tax treatment, gen-

eral equilibrium adjustments in housing prices and rents are likely to mediate the overall

effect. If the supply of housing is inelastic, then reduced demand from investors will mostly

affect prices and the composition of demand. However, if supply is elastic, the overall quantity

of housing is likely to decline. The merits of limiting concessional treatment of rental prop-

erty deductions depends in part on these equilibrium effects, which are beyond the scope of

this paper to quantify.
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Table 1: Summary Statistics: 2005/06

Population Investors

Mean SD p10 p50 p90 Mean SD p10 p50 p90

Age 42 15 22 41 62 47 12 31 46 62
Female 0.48 0.50 0.00 0.00 1.00 0.46 0.50 0.00 0.00 1.00
Has spouse 0.61 0.49 0.00 1.00 1.00 0.77 0.42 0.00 1.00 1.00
Self employed 0.10 0.30 0.00 0.00 0.00 0.12 0.33 0.00 0.00 1.00
Taxable income ($) 37,856 74,711 5,127 30,164 70,126 51,154 93,965 6,451 40,301 92,598
Wage and salary income ($) 29,515 38,174 0 23,751 65,500 39,364 51,073 0 33,346 83,847
Adjusted income ($) 37,148 65,526 4,652 29,925 70,000 50,569 78,086 3,559 41,293 93,600
Interest income ($) 701 4,817 0 0 1,155 1,194 6,740 0 0 2,414
Dividend income ($) 1,134 17,806 0 0 659 2,449 24,858 0 0 2,385
Super balance ($) 41,180 981,032 72 12,223 93,690 70,911 312,679 0 27,580 175,491
MTR 0.25 0.12 0.00 0.30 0.42 0.28 0.13 0.15 0.30 0.42
MTR: adjusted income 0.24 0.13 0.00 0.30 0.42 0.28 0.14 0.00 0.30 0.42
Own investment property 0.14 0.34 0.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00
Net rental income ($) -2,910 13,632 -13,440 -1,880 5,855
Gross rental income ($) 11,507 17,827 2,000 7,540 23,280
Interest expense ($) 8,150 12,637 0 4,858 19,358
Capital works expense ($) 641 1,918 0 0 2,184
Other rental deductions ($) 5,631 8,426 920 3,490 11,862
Positively geared 0.34 0.47 0.00 0.00 1.00
Negatively geared 0.66 0.47 0.00 1.00 1.00
Positively geared: no debt 0.18 0.38 0.00 0.00 1.00
Negatively geared: no debt 0.02 0.16 0.00 0.00 0.00
1 property 0.73 0.45 0.00 1.00 1.00
2 properties 0.18 0.39 0.00 0.00 1.00
3 properties 0.05 0.23 0.00 0.00 0.00
4 properties 0.02 0.14 0.00 0.00 0.00
5 properties 0.01 0.09 0.00 0.00 0.00
6+ properties 0.01 0.09 0.00 0.00 0.00

Notes: The table reports individual tax return level summary statistics for the full population and the sub-sample
of individuals reporting an interest in an investment property. Data are for the 2005/06 financial year. Adjusted
income is taxable income less net capital gains and net rental income. MTR is the marginal tax rate. Net rental
income is equal to gross rental income less interest expense, capital works expense and other rental deductions.
Positively (negatively) geared is an indicator that net rental income is positive (negative). Positively (negatively)
geared: no debt is the fraction of positively (negatively) geared investors reporting no interest expense. Data on
the number of properties held is missing for around 5 percent of investors.
Summary: Investors have higher income, are older and more likely to have a spouse than the overall population.
Most investors hold one property.
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Table 2: Baseline Results

Panel A: First-Stage and Gearing Status

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Dep. var MTR Inv. NG NG PG PG NG: T1 NG: T2 NG: T3
Estimator OLS 2SLS 2SLS OLS 2SLS OLS 2SLS 2SLS 2SLS

log
(
1− τ

(
yadj

))
-0.269 -0.276 -0.143 0.006 0.045 -0.134 -0.093 -0.049
(0.025) (0.024) (0.004) (0.013) (0.002) (0.018) (0.015) (0.013)

log
(
1− τ

(
yadj
00/01

))
0.244

(0.002)

Observations 1,806,020 1,816,840 1,816,840 1,816,840 1,816,840 1,816,840 1,816,840 1,816,840 1,816,840

Panel B: Other Margins

(10) (11) (12) (13) (14) (15) (16) (17)
Dep. var Number Num: ≥3yr Gross rent Interest Capital ded. Other ded. Buyer Seller
Estimator 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS

log
(
1− τ

(
yadj

))
-0.248 -0.171 -2.098 -2.324 -0.100 -2.084 -0.089 -0.041
(0.041) (0.041) (0.228) (0.227) (0.138) (0.211) (0.012) (0.010)

1,816,840 1,400,985 1,816,840 1,816,840 1,816,840 1,816,840 1,738,010 1,738,010

Notes: Column (1) reports the first-stage regression results for Equation (14). Other columns reports OLS or 2SLS results for
Equation (14). log

(
1− τ

(
yadj.

))
is the log net-of-tax marginal tax rate on adjusted income and 2SLS regressions use the log

net-of-tax rate based on 2000/01 year adjusted income, log
(
1− τ

(
yadj.
2000/01

))
, as an instrument. Adjusted income is taxable

income less net capital gains and net rental income. MTR is the marginal tax rate on adjusted income. Inv. is an indicator
for reporting a rental property; NG is an indicator for reporting a net rental loss; PG is an indicator for reporting a net rental
profit; NG: T1 is an indicator for having a negatively geared property with net rental income in the bottom tecile (i.e. largest
net rental loss); NG: T2 analogously for the second tercile; NG: T3 for the highest tercile; Number is the number of rental
properties held, Num: ≥3yr is the number of rental properties held at least 3 years; Gross rent is the log of gross rental income;
Interest is the log of interest expense on rental property held; Capital ded. is the log of capital works deductions; Other ded. is
the log of other rental deductions; Buyer is an indicator that the number of rental properties reported increased from the prior
year and Seller is an indicator that the number of rental properties reported declined from the prior year. Data are a balanced
panel of individual tax returns from 2001/02 to 2010/11. The sample is restricted to taxpayers in the Top 20 percent of adjusted
income on average over the sample period. Standard errors clustered at the individual level are reported in parentheses.
Summary: An increase in the marginal net-of-tax rate reduces the fraction of tax units with a negatively geared rental investment
and has a negligible effect on the fraction of tax units with a positively geared rental investment, consistent with the model.
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Table 3: Robustness Analysis

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
T40 T60 Singles No SE No trust SMSF Age Interest Short State×

rate sample Time FE

Panel A: Negatively geared
-0.247 -0.201 -0.267 -0.242 -0.233 -0.267 -0.269 -0.350 -0.342 -0.271
(0.012) (0.018) (0.066) (0.026) (0.029) (0.025) (0.031) (0.064) (0.056) (0.025)

Panel B: Positively geared
0.011 0.001 -0.017 -0.005 0.006 -0.003 0.004 0.011 -0.010 0.004

(0.007) (0.010) (0.040) (0.014) (0.014) (0.013) (0.015) (0.039) (0.034) (0.013)

Panel C: Interest expense
-2.097 -1.605 -2.664 -2.081 -1.959 -2.294 -2.040 -1.835 -2.870 -2.299
(0.115) (0.163) (0.627) (0.241) (0.269) (0.234) (0.288) (0.581) (0.485) (0.231)

N 6,970,390 4,346,640 215,540 1,442,060 1,131,980 1,571,930 1,338,330 1,816,840 726,736 1,775,212

Notes: The table reports estimates of Equation (14) for different robustness specifications. The independent
variable across all specifications in the log net-of-tax rate on adjusted income log

(
1− τ

(
yadj

))
instrumented

with the marginal tax rate on 2000/01 financial year adjusted income. Adjusted income is taxable income
less capital gains and net rental income. The dependent variable in Panel A is an indicator for reporting a
negatively geared property, the dependent variable in Panel B is an indicator for having a positively geared
property and the dependent variable in Panel C is the log of interest expense on investor property. Each
column reports a robustness specification relative to the baseline results in Table 2. Specification (1) expands
the sample to the Top 40 percent of taxpayers; (2) expands the sample to the Top 60 percent of taxpayers;
(3) restricts the sample to people who were single over the whole sample period; (4) excludes people classified
as self-employed at any point over the sample period; (5) excludes individuals reporting trust or partnership
income at any point in the sample period; (6) excludes individuals with a self-managed superannuation fund
at any point in the sample period; (7) restricts the sample to individuals less than 45 years old in 2000/01;
(8) includes an interaction term between the RBA cash rate and the net of tax rate; (9) restricts the sample
period to the 2004/05 to 2007/08 financial years; and (10) includes state × time fixed effects.
Summary: The baseline results in Table 2 are robust to a variety of different samples and specifications.
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Table 4: Couples Sample

(1) (2) (3) (4) (5) (6) (7) (8)
Dep. var MTR NG PG Number Gross rent Interest Capital ded. Other ded.
Estimator OLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS

log
(
1− τ

(
yadj

))
-0.539 0.033 -0.600 -4.490 -4.855 -1.227 -4.362
(0.033) (0.018) (0.056) (0.321) (0.320) (0.199) (0.298)

log
(
1− τ

(
yadj
2000/01

))
0.225

(0.002)

Observations 1,229,660 1,236,990 1,236,990 1,236,990 1,236,990 1,236,990 1,236,990 1,236,990

Notes: This table reports results analogous to those in Table 2 for a sample which aggregates couples to a
single unit. The sample is restricted to those who were single or had the same spouse for the period 2000/01
to 2010/11. Income is the maximum of income across spouses and rental property income and deductions
are summed across spouses, where present.
Summary: The baseline results in Table 2 are robust to aggregating the individuals sample to couples.
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Figure 1: Tax Reforms

(a) Tax Bracket Thresholds
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(b) Tax Rates
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Notes: Panel (a) shows the dollar threshold at which each income tax bracket begins. Panel (b) shows
the marginal tax rate applying to incomes in each tax bracket. The shaded areas highlight taxpayers in the
$95,000-$150,000 dollar income range, who moved from the top bracket to the second-to-top bracket following
the 2006/07 tax reform, and taxpayers with incomes above $180,000 who remained in the top tax bracket.
Summary: A series of tax reform in the mid-2000s raised tax bracket thresholds for upper-income earners
and reduced marginal tax rates.
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Figure 2: Components of Net Rental Income: 2005/06
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Notes: The figure shows mean net rental income and its components for investors making a rental loss
(negatively geared) and investors making a profit (positively geared). Net rental income is equal to gross
rental income less interest expense, capital works expense and other expenses (which include land taxes, real
estate agent fees etc.).
Summary: Negatively geared investors hold a large amount of debt while positively geared investors hold
little.
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Figure 3: Investment Property Interest in 2005/06: By Income Group

(a) Fraction Reporting an Investment Property:
By Gearing Status
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(b) Mean Net Rental Income:
By Gearing Status
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Notes: Panel (a) shows the fraction of tax units in 2005/06 reporting an investment property, by gearing
status and adjusted income level. Adjusted income is equal to taxable income minus net capital gains and
net rental income, binned in $20,000 groups. Panel (b) shows mean net rental income by gearing status and
adjusted income level, condition on owning an investment property.
Summary: The fraction of tax units with an interest in an investment property was similar in 2005/06 for
incomes above $100,000, including by gearing status. Higher income tax units report larger net rental losses
than lower income tax units.

45



Figure 4: Share of Tax Units Reporting an Investment Property:

(a) By Adjusted Income Group and Gearing Status
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(b) Regression Analysis
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Notes: Panel (a) shows the proportion of tax units in each year reporting an investment property by adjusted
income group ($95,000-$150,000 and $180,000 plus) and gearing status (positive or negative). Adjusted
income is equal to taxable income minus net capital gains and net rental income. The vertical dashed line
denotes the year prior to the 2005/06 tax reform, which lowered the marginal tax rate on incomes in the
range $95,000-$150,000. Panel (b) shows βs coefficients from Equation (15) where the dependent variable
is the fraction of tax units with a negatively or positively geared investment property. Error bars show 95
percent confidence bands.
Summary: Following the reduction in marginal tax rate in 2006/07 on incomes in the range $95,000-$150,000,
the share of tax units reporting a negatively geared property declined relative to taxpayers with incomes
above $180,000, who experienced a smaller reduction in marginal tax rate. The share of tax units reporting a
positively geared property moved in parallel for both groups of taxpayers. The variation shown is statistically
significant.
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Figure 5: Change in Share of Tax Units Reporting an Investment Property:
by Adjusted Income Level 2001/02 to 2005/06 vs. 2006/07 to 2010/11
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Notes: The figure shows βy coefficients from Equation (16) where the dependent variable is the fraction of
tax units with a negatively or positively geared investment property. Error bars show 95 percent confidence
bands.
Summary: Income groups below $180,000 received large cuts in marginal tax rates while the marginal tax
rate declined by only 2 percentage points for incomes above $180,000. The income groups experiencing large
tax cuts saw a reduction in the share of negatively geared properties and no change in the share of positively
geared properties.
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Supplementary Appendix
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A Additional details on model

A.1 Effect of a change in τ on threshold sale price

Applying the implicit function theorem to Equation (10) yields an expression for how the

threshold price below which it is optimal to buy changes with the marginal tax rate:

dp

dτ

∣∣∣∣
p↑p(a)

=
V N
τ (a+ (1− φ) p− d, p)− V O

τ (a, p, d)

−DS
p (p)

. (A.1)

The denominator of Equation (A.1) is negative because the value of selling less the value of

continuing to remain an owner, DS (p), is increasing in p. The change in the threshold sale

price with respect to τ is

dp

dτ

∣∣∣∣
p↑p(a)

=
−1

ρDS
p︸ ︷︷ ︸

<0

·

V O
a ·

(
δp − id + ϕgp

)
d︸ ︷︷ ︸

(i) leveraged component

(A.2)

−V O
a ·

([
if + θN

(
δe − if + ϕge

)]
− [δp + ϕgp]

)
((1− φ) p− d)︸ ︷︷ ︸

(ii) property vs. equity returns

+V O
a ·

(
θO − θN

) (
δe − if + ϕge

)
a︸ ︷︷ ︸

(iii) non-property portfolio composition

+
(
V O
a − V N

a

)
·
[
y +

(
if + θN

(
δe − if + ϕge

))
(a+ (1− φ) p− d)

]
︸ ︷︷ ︸

(iv) difference in marginal utility

+V O
a · (δp + ϕgp)φp︸ ︷︷ ︸

(v) transaction cost

 .

The comparative static for the threshold sale price p (a) with respect to τ is analogous to

that for the threshold buy price p (a) shown in Equation (12). Components (ii)-(v) are small.

Component (i) is the effect of taxes on the leveraged component of return. Hence, an increase

in τ raises the threshold price at which it is optimal to sell, shrinking the range of prices for

which sale is optimal.
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A.2 Comparative statics for the interest expense deductibility rate

This Appendix derives comparative statics for a change in the rate of deductibility for

interest expense holding the marginal labour income tax rate constant.

Let τ d be the rate of deductibility on rental investment interest expense. The continuation

payoff and value function for a rental investor have the same structure as the model in Section

4.3 with the exception that the law of motion for assets a is modified with τ d rather than τ

as the rate of deductibility on interest expense:

ȧO (c, θ) = (1− τ)
(
y + ifa+ δpp

)
−
(
1− τd

)
idd+ θµea− τAE

CGgpp− c− (π + ḡ) a. (A.3)

Following the same steps described in Section 4.3, the change in the threshold buy price with

respect to τ d is

dp

dτd

∣∣∣∣
p↓p(a)

=
−1

ρDB
p (p)︸ ︷︷ ︸
>0

· V O
a · idd (A.4)

and the change in the threshold sale price with respect to τ d is

dp

dτd

∣∣∣∣
p↑p(a)

=
1

ρDS
p︸ ︷︷ ︸

>0

· V O
a · idd. (A.5)

These equations show that an increase in the rate of deductibility on interest expense τ d raises

the threshold buy and sell prices. This occurs because an increase in τ d raises the value of the

debt tax shield. These comparative statics are similar to the analogous comparative statics

for a change in τ (Equation 12 and A.2). When components (ii)-(v) in Equations (12) and

(A.2) are small—which the discussion in Section 4.3 argues is likely—the comparative statics

for τ d versus τ differ only in a scaling: id versus δp − id + ϕgp. The response of the threshold

prices to an increase in τ d is larger because it raises the value of the tax shield without raising

the tax on rental income or capital gains.

Let βτd represent the semi-elasticity of the change in rental investment with respect to
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(
1− τ d

)
. Following the same steps in Section 4.3,

βτd ≡
∂I

(
τd
)

∂ (1− τd)

(
1− τd

)
= id ·

(
1− τd

)
·Ψ

where Ψ is the same as defined in Equation (13). Accordingly,

βτd = β · −id

δp − id + ϕgp
·
(
1− τd

)
(1− τ)

, (A.6)

where β is the model-implied semi-elasticity of rental investment with respect to (1− τ) when

interest expense is deductible at the marginal income tax rate (Equation 13).
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Table A1: Investor Summary Statistics by Gearing Status: 2005/06

Positively Geared Negatively Geared

Mean SD p10 p50 p90 Mean SD p10 p50 p90

Age 53 13 35 53 70 43 11 30 44 57
Interest income ($) 2,383 9,371 0 64 6,013 589 4,774 0 0 962
Dividend income ($) 3,754 32,924 0 44 5,588 1,786 19,487 0 0 1,297
Super balance ($) 86,147 241,600 0 25,870 219,872 65,296 334,923 0 28,114 161,399
Net rental income ($) 6,321 13,759 429 3,181 13,851 -7,602 10,897 -17,135 -4,550 -664
Gross rental income ($) 14,443 25,077 3,050 8,800 28,748 10,015 12,374 1,509 6,906 20,632
Interest expense ($) 2,648 7,945 0 0 7,011 10,947 13,622 1,424 7,512 23,067
Capital works expense ($) 384 1,989 0 0 1,096 772 1,867 0 0 2,563
Other rental deductions ($) 5,106 9,353 713 3,008 10,406 5,898 7,899 1,039 3,769 12,482
1 property 0.73 0.44 0.00 1.00 1.00 0.72 0.45 0.00 1.00 1.00
2 properties 0.17 0.38 0.00 0.00 1.00 0.19 0.39 0.00 0.00 1.00
3 properties 0.06 0.23 0.00 0.00 0.00 0.05 0.23 0.00 0.00 0.00
4 properties 0.02 0.14 0.00 0.00 0.00 0.02 0.14 0.00 0.00 0.00
5 properties 0.01 0.09 0.00 0.00 0.00 0.01 0.09 0.00 0.00 0.00
6+ properties 0.01 0.10 0.00 0.00 0.00 0.01 0.09 0.00 0.00 0.00

Notes: The table reports individual tax return level summary statistics for individuals reporting an interest in an
investment property by gearing status. Data are for the 2005/06 financial year. See notes to Table 1 for details
on variables.
Summary: Negatively geared investors are younger and have lower non-property capital income and wealth than
positively geared investors.
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Table A2: Robustness Analysis: Income Effects

(1) (2) (3) (4) (5) (6)
Dep. var NG NG NG PG PG PG
Estimator 2SLS OLS OLS 2SLS OLS OLS

log
(
1− τ

(
yadj

))
-0.325 -0.140 -0.087 0.004 0.043 0.016
(0.028) (0.004) (0.005) (0.013) (0.002) (0.003)

zadj − T
(
zadj

)
($ ’000) -0.001 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000)
log

(
zadj − T

(
zadj

))
0.026 -0.009

(0.001) (0.001)

Observations 1,816,840 1,816,840 1,814,877 1,816,840 1,816,840 1,814,877

Notes: This table reports estimates for Equation (14) with additional controls for net-of-tax income. zadj−T
(
zadj

)
is disposable income, where zadj is adjusted taxable income and T (·) is tax liability. See notes to Table 2 for
definitions of variables and sample restrictions.
Summary: Controlling for changes in tax liability makes little difference to the estimated effect of the marginal
tax rate on the propensity to own an investment property.
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Figure A1: Top Tax Bracket Threshold Income Percentile
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Notes: The figure shows the adjusted income percentile of the top tax bracket threshold over time. The top
tax bracket threshold increased from the 90th percentile in 2001/02 to the 99th percentile in 2008/09.
Summary: The was substantial variation in the top marginal tax bracket threshold over the 2001/02 to
2010/11 analysis period.
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Figure A2: Share of Tax Units Reporting an Investment Property:
By Adjusted Income Group and Gearing Status with Fixed Groups
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Notes: The figure shows the proportion of tax units in each year reporting an investment property for
treatment and control groups defined in 2005/06. The treatment group is taxpayers with adjusted income
in the range $95,000-$150,000 in 2005/06 and the control group is taxpayers with adjusted incomes $180,000
plus in 2005/06. Shares are calculated for taxpayers remaining in those groups in subsequent years. Adjusted
income is equal to taxable income minus net capital gains and net rental income. The vertical dashed line
denotes the year prior to the 2005/06 tax reform, which lowered the marginal tax rate on incomes in the
range $95,000-$150,000.
Summary: Shares are similar to those in Figure 4.
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Figure A3: Gross Rental Income by Number of Properties Held
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Notes: The figure shows gross rental income by number of rental properties held in the 2005/06 financial
year.
Summary: Gross rental income is roughly proportional to the number of properties held.
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