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1 Introduction

Progressive income tax systems, in which the marginal tax rate increases as taxable

income rises, are used as a policy instrument to redistribute income from high- to low-

income individuals. The estimated Elasticity of Taxable Income (ETI) for high-income

individuals is relatively high, suggesting that their taxable income is very sensitive to

tax rates. However, it has been suggested that the higher sensitivity might be due

to a low marginal resource cost of income sheltering behaviours,1 the amount they are

willing to forgo to shelter one dollar of income from taxes, rather than a more overly

sensitive labour supply (Slemrod, 1992, 1995). Whether the income sensitivity is driven

by income sheltering behaviours rather than labour supply has important implications

for the efficiency cost of income taxes. While estimates of ETI using tax return data

are widely available (see Saez et al. (2012) for a review of recent literature), empirical

estimates of the marginal resource cost of income sheltering behaviours of high-income

individuals are quite scarce. Those two quantities are essential for the optimal design

of progressive income tax systems and analysing its efficiency costs, and has important

implications for the policy debates on whether high-income individuals should be taxed

at higher rates.

In this paper, we provide the first empirical estimate of the marginal resource cost of

income sheltering behaviour of high-income taxpayers. We exploit a unique policy change

in the Australian personal income tax schedule which increased the top tax threshold to

AUD$180,000 from AUD$150,000 in the 2008-2009 tax year (see Figure 1). The marginal

tax rates below and above the threshold are respectively 40 and 45 percent. This policy

change induces incentives for sheltering income to decrease tax liability. Individuals face

incentives to locate –“bunch”– right below the threshold where the marginal tax rate

is lower. After the policy change, some individuals bunch at the new threshold while

some others continue bunching at the former threshold, suggesting that they face costs

for sheltering their income from taxes. We use the amount of bunching at the new and

former thresholds to estimate marginal resource cost of income sheltering behaviour and
1The distinction between illegal tax evasion and legal tax avoidance is not critical for our analysis
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the ETI with respect to net-of-tax rate using the method proposed by Gelber et al.

(2020).2 We investigate both immediate and longer-run responses using, respectively,

static and dynamic models. In the dynamic model, we explore the transition of bunching

from the former to the new threshold and estimate the probability of drawing a zero-

resource cost on each period in addition to the marginal resource cost and ETI.

The Australian tax system provides an interesting study case for several reasons.

The Australian income tax system is comprehensive and individual-based, with taxes

collected exclusively by the federal government. It includes all worldwide sources of

income, including wage earnings, self-employment income, transfer payments, dividends,

interest income, capital gains, rental income, and most forms of in-kind income and

fringe benefits. The tax system allows for a wide range of deductions, potentially making

it easier for tax filers to target a particular income level and therefore shelter part of it.

We use administrative data from the Australian Taxation Office which comprises of a

10% random panel sample of all taxpayers that lodged a tax return over the period 2000 to

2016. The data has detailed information on individuals taxable income including labour

income, capital gains, and rental income. The data also includes some basic individual

and household demographic information which is collected on the tax return. It includes

gender, age, occupation and marital status.

Our estimates from a bunching model shows that the marginal cost of sheltering

one dollar from a marginal 5 percent income taxes is 2 cents. The estimated cost is

heterogeneous by employment type, sex, and age.

Income taxes, low or high, alter the relative prices, distort decisions and create inef-

ficiencies, which has important implications for optimal progressiveness of income taxes

and the efficiency cost of tax policies. The efficiency cost of progressive income taxes de-

pends on whether the income sensitivity is driven by income sheltering behaviours rather
2Gelber et al. (2020) build on Saez (2010) and develop a novel framework to jointly estimate resource

friction and income elasticity using bunching at a kink. They explore a policy change in the Social
Security Annual Earnings Test (AET) in the US, which decreased the marginal tax rate above a kink.
The policy change in the Australian personal income taxes, in which increased the top tax threshold
without changing the tax rates, is different than the changes in the AET in the US, and is more similar
to the policy change in Zaresani (2020) which explores a policy change in a disability insurance program
in Canada which increased the exemption threshold.
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than labour supply. If the marginal cost and benefit of sheltering income are equal to

the marginal tax rate, then the source of inefficiency should not matter (Feldstein, 1999;

Saez, 2004; Slemrod and Yitzhaki, 2002), and the estimated ETI is a sufficient statistic

for estimating the inefficiency costs of taxation (Feldstein, 1995, 1999). An optimizing

agent equates the marginal cost of sheltering one dollar of income from tax with the net

marginal cost of reducing income by one dollar. Therefore, the reason reported taxable

income falls does not matter for inefficiency calculations. A large body of literature has

focused on estimating the ETI as a sufficient statistic (see: Saez et al. (2012) for a critical

review of the recent literature).

Chetty (2009) provides two reasons why the marginal cost and benefit of sheltering one

dollar of income might not necessarily be equal to the marginal tax rate. Thus, the ETI is

not a sufficient statistic for measuring the efficiency cost of taxes. First, some of the costs

of sheltering income are not real resource costs and are instead in the form of transfers

to the other agents in the economy. For instance, individuals seeking to avoid taxation

by making charitable contributions or setting up trusts for their descendants may not

fully internalize the benefits of their contributions, effectively incurring a transfer cost

for sheltering income. Second, individuals overestimate the cost of sheltering income.

For instance, individuals overestimate the detection probability and fines for tax evasion

(Andreoni et al., 1998). These optimization errors create a difference between the true

cost of sheltering income and tax rate. Chetty (2009) develops a formula for estimating

efficiency cost of taxes and shows that the inefficiency generated by sheltering behaviour

is a weighted average of the ETI and the Elasticity of Earned Income, where the weight

is the marginal resource cost of sheltering income. Intuitively, the reduction in the total

income caused by taxes always generates inefficiency because they distort the aggregate

output. Reported taxable incomes are highly sensitive to tax rates, but the sensitivity is

driven by sheltering behaviours that have a small marginal social cost and hence do not

reduce the total size of the pie significantly.

While estimates of ETI using tax return data are widely available, estimates of the

resource cost of sheltering income are relatively scarce. Estimating the marginal resource
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cost of sheltering income requires developing a mapping between the primitive parameters

and observable behaviours (Chetty, 2009). Gorodnichenko et al. (2009) compare the

effects of tax reform in Russia in 2001 on reported income and consumption bundles,

recognizing that the resource costs ultimately distort consumption patterns. They find

that the consumption-income gap decreased by about 9-12 percent more for households

that experienced a reduction in marginal tax rates. Harju et al. (2019) exploit the value-

added tax (VAT) exemption threshold in Finland to study and find that the large observed

sales response is caused by the compliance costs of VAT rather than the level of the VAT

rate. There are other studies suggesting that individuals face friction costs when adjusting

their income in response to changes in taxes (Chetty, 2012, 2009; Kleven and Waseem,

2013; Alinaghi et al., 2020; Adam et al., 2020; Zaresani, 2020). However, none of these

studies provides an estimate of the marginal resource cost of income sheltering behaviours.

We contribute to this literature by providing the first estimate of the marginal resource

cost of income sheltering behaviours, and the ETI for high-income taxpayers, as a measure

of their sensitivity to the income tax rates.

Gelber et al. (2020) build on Saez (2010) and develop a novel framework to jointly

estimate average resource cost and earnings elasticity using bunching at a kink. They

explore a policy change in the Social Security Annual Earnings Test in the US, which

decreased the marginal tax rate above a kink. They use bunching at the kink before

and after the policy change to estimate earnings elasticity and average adjustment cost.

Zaresani (2020) adopts the model to estimate adjustment costs and earning elasticity

in the context of a disability insurance program, exploring a policy change in which the

kink threshold was increased, with no changes in the marginal tax rates. Mavrokonstantis

and Seibold (2022) explore changes in the personal income taxes in Cypriot to estimate

adjustment costs and ETI. We contribute to this literature to this literature by adopting

Gelber et al. (2020) for estimating marginal cost and using it to provide the first estimate

of the marginal resource cost of income sheltering behaviours for high income individuals.

For the remainder of the paper, we proceed as follows. We describe the institutional

background of the Australian income tax system and the data we use for our analysis
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in Section 2. We present the model for estimating marginal resource cost of income

sheltering behaviours and ETI in Section 3. We present our estimates in Section ?? and

then we conclude in Section 5.

2 Institutional background and data

2.1 Income taxes in Australia

Income taxes are the most significant form of taxation in Australia, and collected by the

federal government through the Australian Taxation Office. Personal income taxes are

imposed on the personal income of each person on a progressive basis, with higher rates

applying to higher income levels.3

The features of the Australian income tax system provides a great opportunity to

study the marginal resource cost of income sheltering behaviours: (i) income taxes are

levied exclusively by the federal government; unlike the US which has separate federal,

state and municipal taxes. (ii) the personal income tax is imposed on an individual and

not on a family unit; unlike the US that taxes are imposed on a family unit.4 (iii) it is

single tax base (includes worldwide income) and comprehensive (versus dual tax system

in the US) and includes both labour and capital income. This reduces the incentive

to convert income from one form to another to avoid higher marginal rates is reduced.

(iv) it allows expenses incurred in earning income to be deducted including work related

travel and clothing expenses, interest expenses and depreciation of capital. Deductions

are also available for charitable donations and effectively for certain retirement savings

contributions, and some in-kind income.5 The Australian taxation system also has limited
3A flat rate corporate tax is levied on corporates’ profits and assets depending on their annual financial

turnover. The rates since 2017 are 30% and 27.5% respectively for big and small business defined as as
those with revenue of less than AUD$2 million per year. Payroll tax is a self-assessed, general purpose
state and territory tax assessed on wages paid or payable by an employer to its employees, when the
total wage bill of an employer (or group of employers) exceeds a threshold amount. Payroll taxes range
from 4.5–5.5% across the states.

4While Australia operates a individual based personal income tax system, a few elements including
the Medicare Levy Surcharge (MLS) are based on household income.

5Retirement saving contributions, known as Superannuation contributions, can be made out of pre-
tax or post tax income. Contributions made out of pre-tax income, result in a similar treatment as if the
contribution was deductible for tax purposes. A key difference is that contributions made out of pre-tax
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quarantining of expenses. For instance, the interest expenses on borrowings can be used

to offset labour or other forms of income. Capital losses on the sale of an asset can also

be quarantined but can only be used against capital gains.

Taxable income is the difference between assessable income and allowable deductions.

There are three main types of assessable income for individual taxpayers: personal earn-

ings, business income and capital gains.6 The individual taxable income includes wage

and salary earnings, self-employment income, transfer payments, dividends, interest in-

come, rental income, while most forms of in-kind income and fringe benefits are also

subject to taxation.7

2.2 Policy changes in personal income taxes

Figure 1 plots the personal income tax schedule and the corresponding marginal tax rates

in Australia between 2000 an 2017. It has four income brackets with marginal tax rates

ranging between zero and 47%, and it has become more progressive over the last two

decades.

Our focus is on the top income bracket at the tax schedule which gradually has

increased from AUD$60,000 in 2000-2001 financial year to AUD$180,000 in 2008-2009.8

The marginal tax rate above the top kink was 47% in 2000-2001 and it has been 45%

since after 2006-2007. The marginal tax rate below the top kink in 2000-2001 was 42%

and it has been 40% since after 2006-2007. These gradual changes have created two

major changes to the kink at the top threshold. First, the top kink was shifted to

AUD$150,000 (marginal tax rates of 40% and 45% respectively below and above the kink)

from AUD$95,000 (47% and 42% marginal tax rates) in 2006-2007. Second, the top kink

was shifted to AUD$180,000 (40% and 45% marginal tax rates) from AUD$150,000 (40%

and 45% marginal tax rates) in 2008-2009. These kinks create incentives for individuals

income are taxed at a flat rate of 15%. Income earned in a superannuation fund is typically taxed at
15%. Some forms of in-kind income are non- reportable and therefore effectively exempt from tax. These
benefits are typically expenses that would be otherwise deductible.

6Capital gains are only subject to tax at the time the gain is realised and are reduced by 50% if the
capital asset sold was held for more than one year.

7The income of partnerships and trusts is not taxed directly, but is taxed on its distribution to the
partners or beneficiaries.

8The financial year in Australia runs from July 1 to June 31.
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to locate their taxable income below the threshold to shelter their income from higher

marginal tax rate above the threshold.

2.3 Data

We use the Administrative Longitudinal Information File (ALife) data from the Aus-

tralian Taxation Office. The data is a 10% random sample of annual longitudinally

linked individual tax return files, tracking individuals tax record from 2000-2001 up to

2017-2018 financial years.9 The data consists of detailed information on total incomes,

taxable income, tax withhold, and deductions. It also has information on sex, age, loca-

tion of residence, number of dependent, marital status and occupation (available only for

wage and salary earners).

Our main study sample includes individuals Australian tax residents above 18 years

old with taxable income between AUD 130,000 and AUD 200,000 in 2005-2006 to 2010-

2011 financial years (three years before and three years after the policy change).

Table 1 presents the summary statistics for income and demographic variables.10 The

table presents the statistics broken down by three years before and three years after the

policy change. The average total income and taxable income are respectively about AUD

165,000 and AUD 156,000. The average total tax withhold, net tax and deductions are

respectively AUD 36,000, AUD 45,000, and AUD 9,000. About 45% are self employed.

The occupation information is available mostly for wage and salary earners, but about

half of the sample are in managerial and professional occupations. The average wage and

salary income is about AUD 107,000, which is way lower than the former and new kinks.

This suggests that the change in the taxable income is less likely to be driven by changes
9The random sample is drawn from the initial client register of tax filers regularly updated since

1980, including temporary visa holders and people who died prior to 2016. Each client is given a unique
permanent random number between 0 and 1 and clients with a number less than 0.1 are included in the
sample. This means that the selection of each individual is an independent Bernoulli trial with a 10%
chance of selection. In each release following the initial sample, the sample is updated by a 10% random
sample of people added to the client register since the previous annual release. In years where a tax
return was not lodged, the individual’s information for that year is missing in ALife. A small number of
individuals who face relatively high risk of re-identification (such as those aged 95 or more) are excluded
from the sample. For more information see: Bond and Wright (2018) and Polidano et al. (2020).

10Table A.1 in the Appendix presents the summary statistics for tax fillers in 2005-2006 to 2010-2011
financial years.
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in the labor supply.

Table 1 also presents the demographic summary statistics. The average age is 46

years, and three-quarter are male, have partner and at least one child, and live in a

major city. About 80% of the individuals used a tax agent for filing their taxes.

3 Cost of income sheltering behaviours

3.1 Documenting cost

Figure 2 plots the distribution of taxable income around the top kink from 2005-2006

to 2010-20111. There is a quite sharp bunching at the top kink at AUD 150,000 in

2006-2007, and the bunching increases the following year. The bunching moves to the

new top kink at AUD 180,000 in 2008-2009 but the bunching at the former kink does

not disappear completely. The bunching gradually increases at the new kink while the

bunching at the former kink disappears in the following years. The gradual evolution of

bunching from the former to the top kink suggest that individuals face costs adjusting

their taxable income to shelter their income from taxation. Figure 3 provides a close up

of the distribution of taxable income the year before and after the policy change.

Figure 4 tracks the bunchers at the top kinks by plotting the distribution of taxable

income of individuals who bunch at the former and new top kink respectively in Panel

(a) and Panel (b). The first panel plots the distribution of taxable income of individuals

whose taxable income was within a AUD 5,000 window around the former top kink (AUD

1455,000 to AUD 155,000) three years before the policy change (2005-2006 to 2007-2008).

The second panel plots the distribution of taxable income of individuals whose taxable

income was within a AUD 5,000 window around the new top kink (AUD 175,000 to

AUD 185,000) three years after the policy change (2005-2006 to 2007-2008). This figure

suggests that most of the individuals bunching at the former top kink move to the new

top kink after the policy change. Also, the individuals bunching at the new top kink

bunched also at the former top kink.
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3.2 Model

A static model explores the immediate responses to the policy change, where a dynamic

model explores the gradual transition of bunching from the former to the new kink over

a two years post change period. Bunching at a kink conceptually increases by the ETI

but also decreases by the size of cost, which is incorporated into the models as utility

loss. In the following, we present both static and dynamic models of Gelber et al. (2020)

adopted the our policy change with marginal costs.

u(c, z; α) denotes the utility function which depends on ETI denoted as e. z and c

denote the taxable income and consumption defined as the after-tax income. α denotes

individuals’ time-invariant ability, which is the only source of heterogeneity in the model.

Individuals face resource cost ϕ > 0 in the form of utility loss when they shelter their

income from taxes.

A marginal buncher at z∗ kink –with marginal tax rates of τ0 < τ1 respectively below

and above z∗– with ability α and initial taxable income z > z∗ is indifferent between

income z – with higher marginal tax rate of τ1 – and enduring resource cost ϕ, and

reducing their taxable income to z∗ with lower marginal tax rate of τ0. The initial

income of a marginal buncher denote their taxable income with a flat tax rate of τ0.

In the following models, z∗
1 and z∗

2 denote the former and the new top kinks, AUD

150,000 and AUD180,000 respectively, with marginal tax rates of τ0 < τ1 below and above

each kink respectively at 40% and 45% (see Figure 1).

3.2.1 Static model

Panel (a) of Figure 5 illustrates a marginal buncher at z∗
1 before the policy change. Their

ability is denoted by αm10 and their initial income is z10 > z∗
1 . They are indifferent

between staying at z10 – with higher marginal tax of τ1 – or enduring utility loss ϕ and

decreasing their taxable income to z∗
1 where marginal tax is lower at τ0. The marginal

buncher equation at z∗
1 before the policy change is:

u ((1 − τ0)z∗
1 + R1, z∗

1 ; αm10) = u ((1 − τ0)z∗
1 + (1 − τ1)(z10 − z∗

1) + R1, z10; αm10) + ϕ (1)
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where R1 denotes the virtual income. In the absence of resource cost, individuals with

initial taxable income in the range of (z∗
1 , z∗

1 + ∆z∗
1 ] would bunch at z∗

1 . Under mild as-

sumptions about the underlying utility function –which holds for all quasi-linear utility

functions– the gain from relocating to a kink is increasing in the distance from the kink.11

If individuals face resource cost for sheltering their income from taxes, only those whose

utility gain is higher than the resource cost they face would bunch at the kink. Therefore,

the bunching range shrinks to (z10, z∗
1 + ∆z∗

1 ]. Figure 6 plots the counter-factual distri-

bution of taxable income with flat tax rate of τ0 denoted as h0(.). The bunching range

in the absence of resource cost is i + ii + iii, but it shrinks to ii + iii with resource cost.

Bunching at z∗
1 is the area under the counterfactual distribution of taxable income in the

bunching range. The bunching equation at z∗
1 before the policy change is approximated

as:12

B10 =
∫ z∗

1 +∆z∗
1

z10

h0(ζ)d(ζ) ≈ (z∗
1 + ∆z∗

10 − z10)h0(z∗
1) (2)

The policy change increased the top kink threshold to z∗
2 from z∗

1 . Bunchers at z∗
1 would

increase their taxable income only if their utility gain from relocation exceeds the resource

cost they face. Panel (b) of Figure 5 illustrates a marginal buncher at z∗
1 after the policy

change with ability αm11 and initial taxable income of z11 ∈ (z10, z∗
1 + ∆z∗

1 ]. They are

indifferent between continuing to bunch at z∗
1 or enduring utility loss ϕ and relocating to

their optimal taxable income z′
11 with the new taxes. The marginal buncher equation at

z∗
1 post-policy change is:

u ((1 − τ0)z′
11 + R2, z′

11; αm11) = u ((1 − τ0)z∗
1 + R2, z∗

1 ; αm11) + ϕ (3)
11The assumption is that the size of the adjustment in taxable income increases in α at a rate faster

than the decrease in the marginal utility of consumption. For more details see (Gelber et al., 2013).
12This approximation assumes that the distribution of h0(.) on (z10, z∗

1 + ∆z∗
10] is uniform. This is

a common assumption in the bunching literature. See for instance Chetty et al. (2011); Kleven and
Waseem (2013) and Kleven (2016) for a review of the recent bunching literature. Gelber et al. (2020)
use income distribution of a different group of individuals who do not face a kink as a counter-factual
income distribution for their study sample. This approach allows them to estimate the bunching with no
further distributional assumptions on their counter-factual distribution. This approach, however, comes
with the caveat of assuming similarity between distributions of income between two different groups. We
are not able to use this approach because all individuals in our sample face the same the income taxes.
We potentially could use the distribution of taxable income from the previous years as a counterfactual
distribution, but since there has been many changes in the tax schedule over the years (see Figure 1),
we can not do this as it does not seem a good one (see Figure 2).
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Individuals with initial taxable income in the range of (z10, z11] continue bunching at z∗
1

after the policy change. Figure 6 illustrates the bunching range at z∗
1 after the policy

change. The bunching equation at z∗
1 after the policy change is approximated as:

B11 =
∫ z11

z10

h0(ζ)d(ζ) ≃ (z11 − z10)h0(z∗
1) (4)

Panel (c) of Figure 5 illustrates a marginal buncher at z∗
2 kink with ability α2 and

initial taxable income at z2 > z∗
2 . Once a kink at z∗

1 was introduced, a marginal buncher

relocated to z′
2, which is their optimal taxable income with marginal tax rate of τ1. Once

the the kink threshold is increased to z∗
2 , they are indifferent between staying at z′

2 with

marginal tax rate of τ1 or enduring resource cost ϕ and decreasing their taxable income

to bunch at z∗
2 . The marginal buncher equation at z∗

2 is:

u((1 − τ0)z∗
2 + R2, z∗

2 ; αm2) = u((1 − τ0)z∗
1 + (1 − τ1)z′

2 + R2, z′
2; αm2) + ϕ (5)

In the absence of resource cost, individuals with initial taxable income in the range of

(z∗
2 , z∗

2 + ∆z∗
2 ] would bunch at z∗

2 . Resource cost attenuates the bunching at the kink

and the bunching range shrinks to v from iv + v. Figure 6 shows that those with initial

taxable income in the range of (z2, z∗
2 + ∆z∗

2 ] bunch at z∗
2 . The Bunching equation at z∗

2

is approximated as:

B2 =
∫ z∗

2 +∆z∗
2

z2

h0(ζ)dζ ≈ (z∗
2 + ∆z∗

2 − z2)h0(z∗
2) (6)

Equations (5) and (6) together define an additional equation of resource cost and ETI.

3.2.2 Dynamic model

In our dynamic model, in addition to the marginal cost and ETI, we estimate parameters

indicating the cumulative probability of drawing zero costs by each period.13 These

parameters are estimated by matching bunching at the former and new kinks at each
13In this model we ignore the fixed cost, since the estimates from our static model are always zero and

not significant (see Table 2).
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period.

A dynamic model incorporates the gradual evolution of bunching over time, as pre-

sented in Figure 2. It is essential to point out two key features of the data. First, there is

a delayed response to the policy change. Second, there is a lack of anticipatory responses

to the policy change, since there is no bunching at the new kink at pre-policy change

periods (see Figure 2). As pointed out by Gelber et al. (2020), assuming that the cost

is drawn from a stochastic process where individuals do not anticipate the policy change

could capture these two features of the data.14 A discrete distribution captures, for in-

stance, the stochastic arrival of job opportunities or information about the policy change.

An individual may change their taxable income in a given period only if the utility gain

from the change is large enough to offset the drawn resource cost in that period. This

would generate a gradual response to the policy change, observed as a gradual decrease

in bunching at the former kink and a gradual increase in bunching at the new kink at

post-policy change periods.

At period 0, individuals begin with their initial taxable income, which is their optimal

taxable income under a linear tax rate of τ0. At time one, a kink at z∗
1 is introduced. The

kink is implemented for T periods, after which it is moved to z∗
2 . At time t, individuals

draw resource cost from a discrete distribution {0, ϕ}. We follow Gelber et al. (2020) and

assume that the probability of drawing a positive resource cost at time t is a function of

the time elapsed since the most recent policy change denoted as πt−t∗ . The probability of

drawing a zero resource cost at time t is then 1 − πt−t∗ . Individuals adjust their taxable

income only if the utility gain from adjusting their income exceeds the drawn resource

cost. The cumulative probability of drawing a zero resource cost by period t is 1−Πt
j=1πj.

14Alternatively, individuals who anticipate the policy change could be forward-looking. See Gelber et
al. (2020) for more details on a model with forward-looking agents.
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Bunching at z∗
1 at pre-policy change period t ∈ [1, T ] is:

Bt
10 =

∫ z∗
1 +∆z∗

1

z10

h0(ζ)dζ + (1 −
t∏

j=1
πj)

∫ z10

z∗
1

h0(ζ)dζ

=
∫ z∗

1 +∆z∗
1

z∗
1

h0(ζ)dζ −
t∏

j=1
πj

∫ z10

z∗
1

h0(ζ)dζ

= B∗
10 −

t∏
j=1

πj(B∗
10 − B10)

=
t∏

j=1
πjB10 + (1 −

t∏
j=1

πj)B∗
10

(7)

where B∗
10 –specified in (D.4) in the Appendix– and B10 –specified in (2)– denote respec-

tively the frictionless and immediate bunching after introducing the kink at z∗
1 . The first

line of (7) shows that bunching at z∗
1 is composed of two components, added together.

First, those in areas ii and iii in Figure 6 who immediately bunched once the kink was

introduced, the same group as in the static model. Second, those in area i who would

bunch only if they draw a zero resource cost. The probability that this occurs by period

t is 1 − ∏t
j=1 πj.

Bunching at z∗
1 at post-policy change period t > T is:

Bt
11 = (1 −

T∏
j=1

πj)(
t−T∏
j=1

πj)
∫ z10

z∗
1

h0(ζ)dζ +
t−T∏
j=1

πj

∫ z11

z10

h0(ζ)dζ

= (1 −
T∏

j=1
πj)(

t∏
j=t−T

πj)(B∗
10 − B10) +

t−T∏
j=1

πj

∫ z11

z10

h0(ζ)dζ

(8)

The first line of (8) shows that bunching at z∗
1 at post policy change period t consists of

two components, added together. First, individuals in area i in Figure 6 who bunched

once they drew a zero resource cost with probability of 1−∏T
j=1 πj and they will de-bunch

only when they drew a zero resource cost. The probability of not drawing a zero resource

cost by period t is ∏t−T
j=1 πj. Second, individuals in area ii who bunched immediately after

the kink was introduced and they will de-bunch once they draw a zero resource cost.
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Finally, bunching at the new kink at z∗
2 at period t > T is:

Bt
2 =

∫ z∗
2 +∆z∗

2

z2

h0(ζ)dζ + (1 −
t∏

j=1
πj)

∫ z2

z∗
2

h0(ζ)dζ

=
t∏

j=1
πjB2 + (1 −

t∏
j=1

πj)B∗
2

(9)

where B∗
2 –specified in (D.4) in the Appendix– and B2 –specified in (6)– denote respec-

tively the frictionless and immediate bunching after introducing the kink at z∗
2 . The first

line of (9) shows that bunching at z∗
2 consists of two components, added together. First,

those in area v in Figure 6 who immediately bunch once the kink at the z∗
1 is introduced,

the same group of bunchers as in the static model. Second, those in area iv who would

bunch only if they draw a zero resource cost. The probability of such a draw by period t

is 1 − ∏t
j=1 πj.

The static model corresponds to the special case of the dynamic model when there is

only one time period with π = 1. This is the case when individuals never draw a zero

resource cost. limt→∞ Bt = B∗ suggests that after a long enough time, bunching at a

kink converges to its level without resource cost.

4 Empirical implementation

We follow the previous literature and parametrize our model using an iso-elastic and

quasi-linear utility function as:15

u(c, z; α) = c − α

1 + 1
e

( z

α

)1+ 1
e (10)

where z and c denote respectively taxable income and consumption which defined as after

tax income z − T (z, τ), where τ denotes the income taxes. The ETI with respect to the
15Despite the limitations of a iso-elastic and quasi-linear utility function, convenience in estimation

and expressing findings has made it quite popular in bunching literature (Saez, 2010; Chetty et al., 2011;
Kleven and Waseem, 2013; Bastani and Selin, 2014; Aghion et al., 2017; Gelber et al., 2020). Kleven
(2016) reviews all the recent bunching papers where almost all of them use this quasi-linear utility
function.
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net-of-tax rate is denoted as e, and α denotes an ability parameter.16

Each time period denoted as one financial year. We use the data from one year before

(2007-2008) and one quarter after (2008-2009) the policy change for estimating the static

model. We use data from 2006-2007 to 2010-2011 for estimating our dynamic model.

We estimate bunching at a kink using a procedure described in detail in the Appendix

C. To do so, we set the bin size at δ = AUD 500 and fit a polynomial degree D = 6 to

the observed distribution of taxable income, where we exclude six bins at each side of the

kink l = u = 6. Bunching at a kink is the difference between the fitted polynomial and

the observed distribution of taxable income.17

We assume that the cost of adjusting taxable income z from initial level z0 be

ϕ(z, z0) = ϕf + ϕm|z − z0|, where ϕf and ϕm denote respectively the fixed and marginal

costs. In the static model, we need to estimate e, ϕf and ϕm. (1) to (6) together form

three equations which jointly can pin down the fixed and marginal cost and the ETI.18

The detail of estimation procedure is presented in Appendix D.

4.1 Estimation assumptions

A crucial underlying assumption for using the amount of bunching at a kink to estimate

structural parameters of a utility function is that the distribution of income would be

smooth and continuous if a flat tax was imposed on income. Another key parametric

assumption is that the income elasticity is the same for all individuals and does not

change post-policy change. we also assume that individuals’ ability is time-invariant and

is the only source of heterogeneity in the models.

We assume that the induced income effects of the policy change are negligible, and

use a quasi-linear utility function specified in (10) to parametrize my models.
16Individual ability is the only source of heterogeneity in our model. We follow Saez (2010) and

assume that α is distributed with density f(α) and cumulative distribution F (α) in the population
which is normalized to one. This assumption imply that the distribution of income with linear taxes is
smooth, which is required for estimating bunching at a kink.

17We investigate the robustness of the estimated bunching to the selected parameters in Table A.4 in
the Appendix.

18We also estimate a model with fixed costs using Equations (1) to (4). We present these estimates in
Table A.2 in Appendix.
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4.2 Inference

We use bootstrapped standard errors to make inference on the estimated parameters. We

calculate standard errors using a parametric bootstrapping procedure described by Chetty

et al. (2011). We draw 200 times with replacement from the estimated vector of errors ϵi

from (C.3) to generate new income distributions. For each bootstrapped distribution, we

then estimate the parameters of interest. We define the standard error of a parameter θ

as the standard deviation of its bootstrapped distribution S
θ̂
. The standard error reflects

the misspecification of the fitted polynomial to the observed distribution of income rather

than sampling error.

To test whether an estimated parameter θ̂ is significantly different from zero (H0 :

θ ̸= 0), we construct a t-test statistic T = θ̂
S

θ̂

for each bootstrapped distribution. The

bootstrapped critical values at level β are the lower β/2 and the upper β/2 quantiles

of the ordered bootstrapped test statistics. We then determine whether an estimate is

significantly different from zero within a 100(1−β) confidence interval if the corresponding

t-statistic lies within the critical values at level β.

4.3 Results

4.3.1 Static model

Figure 3 presents the distribution of taxable income and the estimated bunching at the

top kinks before and after the policy change, using the method described in Appendix

C. In Panel (a) the estimated bunching at the top kink before the policy change is

2.59, a 259% higher mass around the kink threshold compared to the counterfactual

distribution denoted as the red line in the figure. Panel (b) shows that the estimated

residual bunching at the former kink is 0.37, a 37% higher mass at the threshold compared

to the counterfactual distribution. The estimated bunching at the new kink is 4.05, a

405% higher mass at the new top kink. We use these estimated bunching for estimating

our static model.

Table 2 presents the estimates from the static model.The first row presents the esti-
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mates for our whole study sample. The estimated marginal cost is 0.02 and statistically

significant , suggesting bunchers at the top kink are willing to forgo 2 cents to shelter one

dollar of taxable income from a 5% higher marginal taxes above the top kink threshold.

The estimated fixed cost is zero, and is not statistically significant. The estimated ETI

with respect to net of tax rate is 0.12, which is higher than the estimated ETI from a

model with only fixed cost and no cost respectively at 0.099 and 0.098, presented in Table

A.2 and Table A.3 in the Appendix A.

Table 2 also presents the estimates broken down by gender, age, employment type,

professionals and managerial occupations, those used a tax agent, and those who spend

more time for filing their taxes. The estimated fixed cost for all sub samples is zero,

and not statistically significant. The estimated marginal cost varies between 0.006 for

self employed and 0.05 for women and those in professional and managerial occupations

(which are mostly wage and salary earners). The estimated ETI varies between 0.039 for

wage and salary earners and 0.50 for women, which are all larger than those estimated

with only fixed cost, and no cost.

4.3.2 Dynamic model

Figure 2 shows the evolution of bunching at the top kink from its introduction of the

former top kink at AUD 150,000 and then being increased to the new top kink at AUD

180,000. It also presents the estimated bunching at the kinks. Once the former top kink

is introduced, the estimated bunching is 2.561, a 256% higher mass around the threshold

compared to the counterfactual distribution denotes as the red line. One year after, the

mass is increased to 259%. After the policy change, the bunching moves to the new

kink (404%), with a residual bunching at the former kink (36.9%). The bunching at the

new kink gradually increases over the 2 years of post policy (529% and 514%) while the

residual bunching at the former kink disappears (20.9% and 15.3%).

Table 3 presents the estimates from the dynamic model, including the fixed and

marginal costs of income sheltering behaviours, the ETI and the cumulative probabilities

of drawing a non-zero cost at each time period. These estimates capture the responses
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to the policy change within a two years of pre- and three years of post-policy change.

The first row presents the estimates for the whole study sample. The estimated ETI is

0.17 which is 46% larger than the estimate from the static model (0.12). The estimated

fixed and adjustment costs are 0.00 (not statistically significant) and 0.02 (statistically

significant) respectively which are quite similar to the estimates from the static model.

The cumulative probabilities of facing cost to bunch at the former kink decreases from

0.44 to 0.15. The probability of facing cost to bunch at the new kink is 0.24 and then

decreases to 0.04 and 0.00 in the following years.

Table 3 also presents the estimates for the sub-samples. Similar to the static model,

the estimated fixed cost for all sub-samples is zero, and not statistically significant. Unlike

the static model, the estimated marginal costs are more homogeneous across the sub-

samples ranging from 0.021 for females, 44-59 years old, and those spent more time

preparing their tax files to 0.028 for wage and salary earners. The estimated ETI in

general are slightly larger than those form the static model, ranging from 0.04 for wage

and salary earners and 0.30 for women.
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Tables

Table 1: Summary statistics of individuals bunching at the top kink

Three years Three years
before policy change after policy change

Income statistics
Total income (,000 AUD) 166.0 164.1

(38.7) (30.5)

Taxable income (,000 AUD) 156.1 156.8
(19.0) (19.3)

Net tax amount (,000 AUD) 46.0 43.3
(17.9) (15.1)

Total deductions (,000 AUD) 9.8 7.2
(32.6) (22.0)

Total tax withhold (,000 AUD) 36.4 36.9
(26.1) (22.6)

Wage and salary income (,000 AUD) 101.9 113.7
(69.9) (65.7)

Occupation:
Managers 0.28 0.28
Professionals 0.29 0.31
Technicians and trade 0.05 0.09
Community and personal services 0.01 0.02
Clerical and administrative 0.05 0.08
Sales 0.03 0.02
Machinery operators and drivers 0.02 0.03
Labourers 0.01 0.02

Self employed 0.48 0.38

Demographic statistics
Age (years) 47.5 46.13

(12.6) (11.8)

Male 0.75 0.75

Has spouse 0.74 0.74

Has child 0.67 0.69

Major city 0.74 0.77

Main earner 0.90 0.88

Used tax agent 0.86 0.81

Tax file preparation time (hours) 11.3 7.9
(63.5) (50.2)

Total number of observations 64,670 102,209

Note: This table presents the summary statistics of individuals bunching at the top
kink. The study sample includes Australian tax resident tax filers above 18 years old
with taxable income between AUD 130,000 and AUD 200,000 in 2005-2006 to 2010-2011
financial years. Before and After policy change refer to three years before and after
the policy change in 2008-2009 which increased the top kink to AUD 180,000 to AUD
150,000. Dollar values represent the mean in ,000 AUD, and the standard deviations
are presented in the parenthesis. Other statistics present the portions. Occupations are
based on Australian Bureau of Statistics (ABS) one-digit Australian and New Zealand
Standard Classification of Occupations (ANZSCO).
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Table 2: Estimates from static model

Elasticity Fixed cost Marginal cost
e ϕf ϕm

All sample 0.119 0.000 0.020
[0.103, 0.135] [-0.000, 0.000] [0.012, 0.027]

Gender: Male 0.091 0.000 0.024
[0.074, 0.106] [-0.000, 0.000] [0.017, 0.030]

Gender: Female 0.50 0.000 0.050
[0.241, 0.758] [-0.000, 0.000] [0.008, 0.091]

Age: 18-44 years 0.140 0.000 0.020
[0.119, 0.161] [-0.000, 0.000] [0.012, 0.028]

Age: 45-59 years years 0.094 0.000 0.015
[0.082, 0.105] [-0.000, 0.000] [0.006, 0.024]

Employment type: Wage and salary earners 0.039 0.000 0.025
[0.029, 0.049] [-0.000, 0.000] [0.018, 0.031]

Employment type: Self employed 0.207 0.000 0.006
[0.002, 0.412] [-0.000, 0.000] [-0.027, 0.040]

Occupation: Professional and managers 0.064 0.000 0.050
[0.048, 0.078] [-0.000, 0.000] [0.041, 0.059]

Used tax agent 0.131 0.000 0.019
[0.111, 0.149] [-0.000, 0.000] [0.011, 0.026]

Spent more than 0.119 0.000 0.020
10 hours filling taxes [0.104, 0.135] [-0.000, 0.000] [0.012, 0.028]

Note: This table presents the estimated cost and elasticity of taxable income from the
static model.The estimates capture immediate responses to the policy change using the
data from one year of pre- and one year of post-policy change period. The %95 confidence
intervals using bootstrapped standard errors are in the brackets.
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Table 3: Estimates from dynamic model

Elasticity Fixed cost Marginal cost Cumulative probabilities of drawing positive cost

e ϕf ϕm π−2 π−2π−1 π0 π0π1 π0π1π2
All sample 0.174 0.000 0.021 0.437 0.153 0.242 0.038 0.003

[0.164, 0.185] [-0.000, 0.000] [0.007, 0.036] [0.114, 0.759] []0.03, 0.275 [0.073, 0.412] [-0.000, 0.075] [-0.001, 0.007]

Gender: Male 0.117 0.000 0.023 0.472 0.178 0.262 0.042 0.003
[0.110, 0.124] [-0.000, 0.000] [0.006, 0.039] [0.141, 0.803] [0.039, 0.317] [0.042, 0.482] [0.005, 0.080] [-0.000, 0.007]

Gender: Female 0.323 0.000 0.021 0.342 0.094 0.182 0.022 0.001
[0.253, 0.392] [-0.000, 0.000] [0.001, 0.041] [0.028, 0.657] [-0.044, 0.231] [-0.012, 0.377] [-0.015, 0.058] [-0.002, 0.005]

Age: 18-44 years 0.203 0.000 0.017 0.387 0.120 0.232 0.036 0.003
[0.189, 0.217] [-0.000, 0.000] [-0.001, 0.036] [-0.26, 0.800] [-0.047, 0.287] [-0.021, 0.486] [-0.011, 0.083] [-0.002, 0.007]

Age: 45-59 years 0.151 0.000 0.021 0.336 0.090 0.195 0.035 0.003
[0.141, 0.160] [-0.000, 0.000] [-0.001, 0.043] [-0.024, 0.697] [-0.070, 0.251] [-0.075, 0.466] [-0.012, 0.082] [-0.001, 0.007]

Employment type: Wage and salary earners 0.039 0.000 0.028 0.496 0.197 0.265 0.045 0.004
[0.024, 0.044] [-0.000, 0.000] [0.009, 0.047] [0.163, 0.828] [0.053, 0.341] [0.159, 0.370] [0.017, 0.074] [0.001, 0.007]

Employment type: Self employed 0.300 0.000 0.020 0.351 0.098 0.194 0.024 0.001
[0.238, 0.362] [-0.000, 0.000] [-0.003, 0.043] [-0.008, 0.710] [-0.053, 0.250] [-0.025, 0.413] [-0.018, 0.066] [-0.003, 0.006]

Professional and managers 0.125 0.000 0.027 0.446 0.159 0.279 0.045 0.004
[0.120, 0.129] [-0.000, 0.000] [0.023, 0.030] [0.048, 0.843] [0.011, 0.307] [0.138, 0.420] [-0.003, 0.094] [-0.001, 0.009]

Used tax agent 0.195 0.000 0.022 0.424 0.144 0.235 0.033 0.002
[0.184, 0.205] [-0.000, 0.000] [0.009, 0.036] [0.097, 0.751] [0.028, 0.259] [0.053, 0.417] [-0.009, 0.075] [-0.002, 0.007]

Spent more than 0.174 0.000 0.021 0.437 0.153 0.240 0.037 0.003
10 hours filling taxes [0.166, 0.182] [-0.000, 0.000] [0.013, 0.029] [0.336, 0.538] [0.103, 0.203] [-0.025, 0.506] [-0.011, 0.086] [-0.002, 0.007]

Note: This table presents the estimated cost and elasticity of taxable income, and the cumulative probabilities of drawing positive cost
from the dynamic model. The cumulative probabilities are indexes as the time relative to the policy change. The estimates capture the
gradual emerging and desolving bunching at the top kink using the date from two years of pre- and three years of post-policy change.The
%95 confidence intervals using bootstrapped standard errors are in the brackets.
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Figures

Figure 1: Changes in Australian personal income tax schedule
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Note: Thus figure shows the changes in Australian persona income tax schedule. The
thicker line shows the bracket thresholds and the thinner line shows the corresponding
marginal tax rates in each bracket. For more information see: https://www.ato.gov.
au/Rates/Individual-income-tax-for-prior-years/
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Figure 2: Distribution of annual taxable income at the top kink

Note: This figure plots the distribution of taxable income around the top kink. The red
line plots the fitted degree 6 polynomial excluding 6 bins around the kink with bin size
AUD 500. The grey lines denotes the kinks. b denotes the normalized bunching specified
in Equation (C.5) and estimated using the procedure described in Appendix C.
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Figure 3: Distribution of taxable income around the top kink

(a) Before policy change

(b) After policy change

Note: This figure plots the distribution of taxable income around the top kink before
(2008-2009) and after the policy change (2009-2010). Individuals bunching at the former
top kink move to the new top kink after the policy change, while some continue bunching
at the former top kink after the policy change. For more details see notes to Figure 2.
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Figure 4: Tracking the top kink bunchers

(a) Bunchers at the former top kink
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(b) Bunchers at the new top kink

Note: This figure tracks the bunchers at the top kinks by plotting the distribution of
taxable income of individuals who bunch at the former and new top kink respectively
in Panel (a) and Panel (b). The first panel plots the distribution of taxable income of
individuals whose taxable income was within a AUD 5,000 window around the former top
kink (AUD 1455,000 to AUD 155,000) three years before the policy change (2005-2006
to 2007-2008). The second panel plots the distribution of taxable income of individuals
whose taxable income was within a AUD 5,000 window around the new top kink (AUD
175,000 to AUD 185,000) three years after the policy change (2005-2006 to 2007-2008).
The figure suggests that most of the individuals bunching at the former top kink move
to the new top kink after the policy change. Also, the individuals bunching at the new
top kink also bunched at the former top kink.
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Figure 5: Taxable income responses of marginal buncher

(a) Former kink before policy change
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Note: This figure illustrates the change in the taxable income of a marginal buncher at the
former kink z∗

1 with ability αm10 and initial taxable income z10 before the policy change. They
are indifferent between staying at z10 with a higher marginal tax rate of τ1 or enduring resource
cost ϕ and bunching at z∗

1 with a lower marginal tax rate of τ0.

(b) Former kink after policy change
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Note: This figure illustrates the change in the taxable income of a marginal buncher with ability
αm11 and initial taxable income z11 at the former kink at z∗

1 after the policy change. When a
kink at z∗

1 is introduced, they bunch at the kink. When the policy change increased the top
kink to z∗

2 , they are indifferent between continuing to bunch at z∗
1 or enduring resource cost ϕ

and increasing their income to their optimal level of taxable income with the new taxes at z′
11.

29



(c) New kink
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Note: This figure illustrates the change in the taxable income of a marginal buncher with ability
αm2 and initial taxable income z2 at the new kink at z∗

2 . After introducing a kink at z∗
1 , they

decrease their taxable income to z′
2. When the kink is moved to to z∗

2 , they are indifferent
between staying at z′

2 with a higher marginal tax rate of τ1 or enduring resource cost ϕ and
bunching at z∗

2 with a lower marginal tax rate of τ0.

Figure 6: Counter-factual distribution of taxable income
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Note: This figure illustrates the counter-factual distribution of taxable income and bunch-
ing ranges at z∗

1 and z∗
2 kinks. The bunching range at z∗

1 in the absence of resource cost
is i + ii + iii. If individuals face resource cost, the bunching range shrinks to ii + iii.
Post-policy change bunching at z∗

1 is ii. Similarly, the bunching ranges at z∗
2 without and

with resource cost are respectively iv + v and v.
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Appendix: For on-line publication
A Appendix: Tables

Table A.1: Summary statistics of all individuals

Three years Three years
before policy change after policy change

Income statistics
Total income (,000 AUD) 45.6 50.4

(154.2) (241.6)

Taxable income (,000 AUD) 42.8 47.5
(150.2) (139.1)

Net tax amount (,000 AUD) 9.0 9.1
(65.1) (38.7)

Total deductions (,000 AUD) 2.7 2.7
(18.0) (295.5)

Total tax withhold (,000 AUD) 8.5 9.1
(17.9) (20.6)

Wage and salary income (,000 AUD) 8.5 9.7
(17.9) (20.6)

Occupation:
Managers 0.09 0.09
Professionals 0.15 0.16
Technicians and trade 0.09 0.10
Community and personal services 0.07 0.08
Clerical and administrative 0.11 0.14
Sales 0.07 0.06
Machinery operators and drivers 0.04 0.05
Labourers 0.09 0.08

Self employed 0.36 0.35

Demographic statistics
Age (years) 42.5 42.7

(15.5) (15.6)

Male 0.52 0.52

Has spouse 0.57 0.57

Has child 0.57 0.50

Major city 0.61 0.69

Main earner 0.62 0.58

Used tax agent 0.73 0.71

Tax file preparation time (hours) 8.4 7.5
(50.1) (44.8)

Total number of observations 3,690,608 3,909,038

Note: This table presents the summary statistics of all tax filers. The study sample
includes individual tax filers above 18 years old in 2005-2006 to 2010-2011 financial years.
See notes to Table 1.
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Table A.2: Estimates of resource cost and elasticity of taxable income

Elasticity Fixed cost
e ϕf

Base model 0.099 0.801
[0.092, 0.106] [0.071, 1.531]

Gender: Male 0.056 0.329
[0.049, 0.061] [-0.885, 1.543]

Gender: Female 0.218 2.663
[0.1476, 0.288] [-3.467, 8.794]

Age: 18-44 years 0.116 1.061
[0.103, 0.128] [0.026, 2.095]

Age: 35-59 years years 0.084 1.547
[0.079, 0.089] [0.253, 2.841]

Employment type: Wage and salary earner 0.017 9.906
[0.013, 0.020] [-0.663, 2.474]

Employment type: Self employed 0.205 2.445
[0.166, 0.243] [-1.115, 6.006]

Professional and managers 0.056 0.033
[0.037, 0.074] [-4.571, 4.636]

Used tax agent 0.110 1.217
[0.103, 0.117] [0.229, 2.206]

Spent more than 0.099 0.714
10 hours filling taxes [0.093, 0.106] [0.032, 1.397]

Note: This table presents the estimated cost and elasticity of taxable income from the
static model. The estimates capture immediate responses to the policy change using the
data from one year of pre- and one year of post-policy change period. The %95 confidence
intervals using bootstrapped standard errors are in the brackets.
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Table A.3: Estimates of resource cost and elasticity of taxable income

Elasticity
e

Base model 0.098
[0.0913, 0.105]

Gender: Male 0.055
[0.050, 0.060]

Gender: Female 0.214
[0.141, 0.286]

Age: 18-44 years 0.114
[0.101, 0.126]

Age: 45-59 years years 0.082
[0.076, 0.086]

Employment type: Wage and salary earners 0.014
[0.009, 0.017]

Employment type: Self employed 0.201
[0.165, 0.236]

Occupation: Professional and managers 0.056
[0.049, 0.061]

Used tax agent 0.110
[0.103, 0.117]

Spent more than 0.098
10 hours filling taxes [0.091, 0.105]

Note: This table presents the estimated cost and elasticity of taxable income from the
Saez model. The estimates capture immediate responses to the policy change using the
data from one year of pre- and one year of post-policy change period. The %95 confidence
intervals using bootstrapped standard errors are in the brackets.
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Table A.4: Robustness of estimates of bunching to the selected parameters

Bin size ($) Degree of fitted Number of Normalized bunching Normalized bunching Normalized bunching

polynomial excluded bins at AUD 150,000 kink at AUD 150,000 kink at AUD 180,000 kink

at each side before policy change after policy change after policy change

δ D l = u b10 b11 b2

Panel A: Base estimate

500 6 6 2.94 0.369 4.047

Panel B: Robustness to bin size

250 6 12 4.677 0.322 7.380

1000 6 3 1.446 0.434 2.296

Panel C: Robustness to degree of fitted polynomial

500 5 6 2.164 0.599 3.830

500 7 6 2.621 0.429 3.914

Panel D: Robustness to the number of excluded bins

500 6 7 2.821 0.715 4.303

500 6 4 2.286 0.463 3.866

Note: This table presents the estimated normalized bunching at the kinks, defined in
Equation (C.5), to the selected parameters using the procedure explained in Appendix
C. The selected parameters include the bin size, degree of the fitted polynomial, and the
number of excluded bins around a kink. Since changing the bin size also changes the
number of excluded bins, the number of the excluded bins are also changed accordingly.
The bootstrapped 95% confidence intervals are presented in brackets.
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B Appendix: Figures

Figure B.1: Distribution of taxable income around the top kink by employment type

(a) Self employed (before and after the policy change)

(b) Wage and salary earner (before and after the policy change)

Note: See notes to Figure 3.
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Figure B.2: Distribution of taxable income around the top kink by gender

(a) Male (before and after the policy change)

(b) Female (before and after the policy change)

Note: See notes to Figure 3.
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Figure B.3: Distribution of taxable income around the top kink by age

(a) 18-44 years (before and after policy change)

(b) 45-59 years (before and after the policy change)

(c) 60 years and above (before and after the policy change)

Note: See notes to Figure 3.
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Figure B.4: Distribution of taxable income around the top kink for individuals with
managerial and professional occupations

(a) Before and after the policy change

Note: See notes to Figure 3.

Figure B.5: Distribution of taxable income around the top tax threshold for individuals
used a tax agent’s help for filing their taxes

(a) Before and after the policy change

Note: See notes to Figure 3.
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C Estimating bunching at a kink

We follow Chetty et al. (2011) and Kleven and Waseem (2013) to construct a counter-
factual distribution of income h0(.) by fitting a polynomial to the observed empirical
distribution of income h(.), excluding an eye ball picked range around the kink. we
first divide the observed monthly income into zi bins with width δ where pi is portion of
individuals with income in the range of [zi−δ/2, zi+δ/2]. we then fit a flexible polynomial
of degree D to the observed distribution of income at a neighbourhood of Q = [Ql, Qu]
of z∗ by estimating the following regression:

pi =
D∑

d=0
βd(zi − z∗)d +

l∑
j=−l

γj1{zi − z∗ = δj} + ϵi (C.1)

where 1(.) is the indicator function denoting dummies for the bunching bins around
the kink in the range of [z∗ − δl, z∗ + δu]. l and u indicate the number of excluded
bins respectively below and above the kink which are chosen by visual inspection of
h(.). These dummies isolate the effects of the bunching bins on the estimated counter-
factual distribution of income. The estimated h0(.) is the fitted value from (C.1) where
the contribution of the bunching bins around the kink is excluded and is defined as
p̂i = ∑D

d=0 βd(zi − z∗)d. An initial estimate of bunching at z∗ is:

B = δ
u∑

j=l

(pj − p̂j) = δ
u∑

j=l

γj (C.2)

However (C.2) overestimates the true amount of bunching at a kink since it does not
account for the fact that those who bunch at a kink would have located at points to
the right of the threshold if flat tax τ0 had been imposed. Furthermore, when a kink is
shifted forward, those who bunch at the new kink have moved from points to the left of
the threshold. Therefore, the area under the estimated counter-factual distribution is not
equal to the area under the observed empirical distribution (called integration constraint
in Chetty et al., 2011). we use a technique proposed by Chetty et al. (2011) and shift the
estimated counter-factual distribution iteratively until the integration constraint holds.
we shift the estimated counter-factual income distribution around the former kink at z∗

1

to the right. we also shift the estimated counter-factual income distribution around the
new kink at z∗

2 to the left. To do this, we estimate the following equations recursively
where n denotes the iteration counter:

pi · (1 + 1{i > u1}
B̂1

n−1∑
q>u1 pq

) =
D∑

d=0
βn

d (zi − z∗
1)d +

u1∑
j=l1

γn
j 1{zi − z∗

1 = δj} + ϵi

pi · (1 + 1{i < l2}
B̂2

n−1∑
q<l2 pq

) =
D∑

d=0
βn

d (zi − z∗
2)d +

u2∑
j=l2

γn
j 1{zi − z∗

2 = δj} + ϵi

(C.3)
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The stop criteria for the recursion is that the area under the estimated counter-factual
distribution be equal to the area under the empirical one as ∑

i∈Q pi = ∑
i∈Q p̂i. The

estimated bunching at z∗ at step n of the recursion is Bn = δ
∑u

j=l(pj − p̂j) = δ
∑u

j=l γn
j .

The estimated counter-factual distribution of income at z∗ using (C.3) is h0(z):

h0(z) =
D∑

d=0
βd(z − z∗)d

h0(z∗) = β0

(C.4)

We normalize the estimated bunching B by dividing it by the counter-factual mass
at z∗ bin from (C.4) to obtain a comparable measure of bunching within the kinks. The
normalized bunching b at z∗ is defined as:

b̂ = B

h0(z∗) = B

β0
(C.5)

D Empirical implementation

D.1 Model with no cost

The model for estimating Elasticity of Taxable Income (ETI) with no cost (Saez, 2010)
is a base for the model with the cost. It explores an assumed proportional relationship
between the elasticity and bunching at a kink. Individuals choose their taxable income z

to maximize their quasi-linear utility function specified in (10) as:

u(c, z; α) = c − α

1 + 1
e

( z

α

)1+ 1
e (D.1)

where z and c denote respectively taxable income and consumption which defined as after
tax income z−T (z, τ), where τ denotes the marginal income taxes. Individuals differ only
in their ability, denoted by α, which is assumed to have a smooth distribution, implying
a smooth distribution of taxable income with linear taxes. The utility maximizer level of
income for an individual with ability α under a linear marginal tax τ is:

zα = α(1 − τ)e (D.2)

Suppose there is a kink at z∗ where the marginal taxes below and above the kink
are respectively τ0 and τ1 where τ0 < τ1. The smooth distribution of ability implies
that individuals with ability α ∈ [ z∗

(1−τ0)e , z∗

(1−τ1)e ] who would have located in the bunching
range (z∗, z∗ + ∆z∗] in the absence of the kink, bunch in a neighbourhood of z∗. ∆z∗ is
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the income response range at the z∗ and is defined as:

∆z∗ = z∗
(
(1 − τ0

1 − τ1
)e − 1

)
(D.3)

Suppose h0(.) denotes the counter-factual distribution of taxable income (in the ab-
sence of the kink). Bunching at z∗ kink is the area under the counter-factual distribution
in the bunching range. Assuming that h0(.) in the bunching range is uniform, bunching
at z∗ kink is defined as:

B∗ =
∫ z∗+∆z∗

z∗
h0(ζ)dζ ≃ ∆z∗h0(z∗) (D.4)

We describe the method for estimating counter-factual distribution and bunching at
a kink in Appendix C. ∆z∗ and B∗ together define income elasticity as e = ∆z∗/z∗

(τ1−τ0)/(1−τ0) .
We use the distribution of taxable income in 2008-2009 for estimating the ETI with

no cost. We fit a polynomial degree 6 (D = 6) to the binned distribution of taxable
income (δ = AUD 500) around the former kink excluding 6 bins on each side of the kink
(l = u = 6) using the regression specified in Equation (C.3) in Appendix C. The red line
in panel (a) of Figure 3 presents the fitted polynomial. We then estimate the bunching
at the kink from (C.2). We back up ∆z∗

1 from (D.4) by feeding in the estimated B∗

and h0(z∗). Substituting ∆z∗ in e = ∆z∗/z∗

(τ1−τ0)/(1−τ0) results into the ETI with respect to
net-of-tax rates defined as below where τ0 and τ1 denote the marginal tax rates below
and above the kink.

e =
ln(1 + δb

z∗
1
)

ln(1−τ0
1−τ1

) (D.5)

We estimate the standard errors using the method explained in Section 4.2 to make
an inference about the estimations. The estimates are presented in Table A.3 in the
Appendix.

D.2 Model with fixed and marginal costs

We assume that the cost of adjusting taxable income from initial level z0 to z is:

ϕ(z0, z) = ϕf + ϕm|z − z0| (D.6)

where ϕf and ϕm denote respectively the fixed and marginal costs.
We use the utility function specified in Equation D.1, and we need to estimate three

parameters including the ETI (e), and two parameters of the cost, ϕf and ϕm. Equations
(1) to (6) together form three equations which jointly can pin down the three parameters.
In the following we provide more details.

Let’s assume there is a kink at z∗
1 where the marginal tax rates below and above the
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kink are respectively τ0 and τ1 where τ0 < τ1. From the initial utility maximizing level
of taxable income with linear tax rate of τ0 specified in (D.2), the ability of the marginal
buncher is:

αm10 = z10

(1 − τ0)e
(D.7)

Feeding (D.7) into the marginal buncher equation presented in (1) using the utility func-
tion specified in (D.1) results in an equation which implicitly defines z10 as a function of
ETI e and resource cost ϕ:

(ϕm + (1 − τ1)) (z10 − z∗
1) − 1 − τ0

1 + 1
e

(
z10 − z∗1+ 1

e

1 z
− 1

e
10

)
+ ϕf = 0 (D.8)

Feeding ∆z∗
10 from (D.3) and the estimated bunching at z∗

1 before the policy change (B10)
into the bunching equation specified in (2) results in:

z10 =
(1 − τ0

1 − τ1

)e

z∗
1 − δB10

h0(z∗
1) (D.9)

where b10 is defined in (C.5), and δ denotes the bin size. Together (D.8) and (D.9)
describe an equation of e, ϕf , and ϕm.

We use the residual bunching at z∗
1 kink after the policy to construct another equation.

z11 is the initial income of a marginal buncher at z∗
1 from (D.2). Then the ability of the

marginal buncher αm11 is:
αm11 = z11

(1 − τ0)e
(D.10)

Feeding (D.10) into the marginal buncher equation defined in (3) using the utility function
specified in (D.1) results into:

(ϕm − (1 − τ0))(z11 − z∗
1) − 1 − τ0

1 + 1
e

(
z∗

1
1+ 1

e z11
− 1

e − z11

)
+ ϕf = 0 (D.11)

Feeding the estimated bunching at z∗
1 after the policy change (B11) into bunching condi-

tion defined in (4) results in:
z11 = z10 + δB11

h0(z∗
1) (D.12)

where b11 is defined in (C.5). Together (D.11) and (D.12) describe the second equation.
We repeat a similar procedure for the bunching at the new kink at z∗

2 . The following
equations together describe the third equation as below:

αm2 = z2

(1 − τ0)e
(D.13)

(ϕm + (1 − τ1))(z2 − z∗
2) − 1 − τ0

1 + 1
e

(
z2 − z

− 1
e

2 z∗
2

1+ 1
e

)
+ ϕf = 0 (D.14)
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z2 =
(1 − τ0

1 − τ1

)e

z∗
2 − δB2

h0(z∗
2) (D.15)

where m2 and z2 denotes respectively the ability and initial utility maximizing taxable
income of the marginal buncher at z∗

2 kink. b2 is the normalized bunching at the kink.
We use the distribution of taxable income before (2008-2009) and after the the policy

change (2009-2010) plotted in Figure 3 for our estimations. We estimated bunching at
z∗

1 = AUD 150,000 kink before (B10) and after the policy change (B11), and bunching at
z∗

2 = AUD 180,000 using the procedure described in Section C. We set the parameters as
δ = 500, D = 6, l = u = 6. The red line in Figure 3 plots the fitted polynomial.

The marginal tax rates below and above the kinks are τ0 = 0.40 and τ1 = 0.45.
Equations(D.8) to (D.15) together define three equations which we solve them numerically
to pin down the e, ϕf and ϕm. We use the method explained in Section 4.2 to estimate
standard errors and make an inference about the estimated parameters. The estimates
are presented in Table 2.

We also estimate a model with only fixed cost , setting ϕm = 0. We solve Equa-
tions(D.8) to (D.12) to pin down e and ϕf . The estimates are presented in Table A.2.

D.3 Dynamic model with resource cost

The dynamic model explores the evolution of bunching from the former threshold at z∗
1

to the new one at z∗
2 with marginal tax rates of τ0 and τ1 respectively below and above

the threshold where τ0 < τ1. We use bunching at z∗
1 two years before the policy change

and residual bunching at z∗
1 and bunching at z∗

2 three years after the policy. The time
periods below are relative to the policy change.

t = −2

Bunching at z∗
1

(ϕm + (1 − τ1))
(
zt=−2

10 − z∗
1

)
− 1 − τ0

1 + 1
e

(
zt=−2

10 − z∗
1

1+ 1
e zt=−1

10
− 1

e

)
− ϕm = 0 (from Equation (D.8))

zt=−2
10 =

(1 − τ0

1 − τ1

e)
z∗

1 − Bt=−2
1

h0(z∗
1)t=−2 (from Equation (D.9))
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t = −1

Bunching at z∗
1

(ϕm + (1 − τ1))
(
zt=−1

10 − z∗
1

)
− 1 − τ0

1 + 1
e

(
zt=−1

10 − z∗
1

1+ 1
e zt=−1

10
− 1

e

)
− ϕf = 0 (from Equation (D.8))

zt=−1
10 =

(1 − τ0

1 − τ1

e)
z∗

1 − Bt=−1
1

h0(z∗
1)t=−1 (from Equation (D.9))

Bt=−1
1 = π−1B1 + (1 − π−1)B∗

1 (from Equation (8))

B∗
1 = z∗

1

((1 − τ0

1 − τ1

)e

− 1
)

h0(z∗
1)t=−2 (from Equation (D.4))

where B1 denotes the immediate bunching at z∗
1 at t = −2 when the kink at z∗

1 was
introduced.

t = 0

Residual bunching at z∗
1

(ϕm − (1 − τ0))
(
z11

t=0 − z∗
1

)
− 1 − τ0

1 + 1
e

(
z∗

1
1+ 1

e

(
z11

t=0
)− 1

e − z11
t=0

)
+ ϕf = 0 (from Equation (D.11))

z11
t=0 = z10

t=−1 + δBt=0
1

h0(z∗
1)t=0 (from Equation (D.12))

Bt=0
1 = (1 − π−1)π0 (B∗

1 − B1) + π0
(
z11

t=0 − z10
t=−1

)
h0(z∗

1)t=0 (from Equation (8))

Bunching at z∗
2

(ϕm + (1 − τ1))
(
zt=0

2 − z∗
2

)
− 1 − τ0

1 + 1
e

(
zt=0

2 − z∗
2

1+ 1
e zt=0

2
− 1

e

)
− ϕf = 0 (from Equation (D.14))

zt=0
2 =

(1 − τ0

1 − τ1

e)
z∗

2 − Bt=0
2

h0(z∗
2)t=0 (from Equation (D.9))

t = 1

Residual bunching at z∗
1

(ϕm − (1 − τ0))
(
z11

t=1 − z∗
1

)
− 1 − τ0

1 + 1
e

(
z∗

1
1+ 1

e

(
z11

t=1
)− 1

e − z11
t=1

)
+ ϕf = 0 (from Equation (D.11))

z11
t=1 = z10

t=0 + δBt=1
1

h0(z∗
1)t=0 (from Equation (D.12))

Bt=1
1 = (1 − π−1)π0π1 (B∗

1 − B1) + π0π1
(
z11

t=2 − z10
t=−2

)
h0(z∗

1)t=0 (from Equation (8))
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Bunching at z∗
2

(ϕm + (1 − τ1))
(
zt=1

2 − z∗
2

)
− 1 − τ0

1 + 1
e

(
zt=1

2 − z∗
2

1+ 1
e

(
zt=1

2

)− 1
e

)
− ϕf = 0 (from Equation (D.14))

zt=1
2 =

(1 − τ0

1 − τ1

e)
z∗

2 − Bt=1
2

h0(z∗
2)t=1 (from Equation (D.15))

Bt=1
2 = π0π1B2 + (1 − π0π1) B∗

2 (from Equation (9))

B∗
2 = z∗

2

((1 − τ0

1 − τ1

)e

− 1
)

h0(z∗
2)t=0 (from Equation (D.4))

t = 2

Residual bunching at z∗
1

(ϕm − (1 − τ0))
(
z11

t=2 − z∗
1

)
− 1 − τ0

1 + 1
e

(
z∗

1
1+ 1

e

(
z11

t=2
)− 1

e − z11
t=2

)
+ ϕf = 0 (from Equation (D.11))

z11
t=2 = z10

t=1 + δBt=2
1

h0(z∗
1)t=2 (from Equation (D.12))

Bt=2
1 = (1 − π−1)π0π1π2 (B∗

1 − B1) + π0π1π2
(
z11

t=0 − z10
t=−2

)
h0(z∗

1)t=0 (from Equation (8))

Bunching at z∗
2

(ϕm + (1 − τ1))
(
zt=2

2 − z∗
2

)
− 1 − τ0

1 + 1
e

(
zt=2

2 − z∗
2

1+ 1
e

(
zt=2

2

)− 1
e

)
− ϕf = 0 (from Equation (D.14))

zt=2
2 =

(1 − τ0

1 − τ1

e)
z∗

2 − Bt=2
2

h0(z∗
2)t=2 (from Equation (D.15))

Bt=2
2 = π0π1B2 + (1 − π0π1) B∗

2 (from Equation (9))

B∗
2 = z∗

2

((1 − τ0

1 − τ1

)e

− 1
)

h0(z∗
2)t=0 (from Equation (D.4))

We use the data from two years of pre- and three years of post-policy change from
2006-2007 to 2010-2011 for estimating the dynamic model. We numerically solve the
equations specified above to estimate e, ϕf , ϕm, and the cumulative probabilities of
drawing positive cost π−2, π−2π−1, π0, π0π1, π0π1π2. The estimates are presented in
Table 3.
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