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Abstract

We study the progressivity of Australia's personal income tax system after the intro-

duction of a New Tax System (Goods and Serivces Tax) Act 1999. We use two data sets:

administrative data from Australian Tax O�ce (ATO) 2004-16 and survey data from the

Household Income and Labour Dynamics in Australia (HILDA) survey 2001-16. We �rst

document the distributions of income and tax liabilities, properties of the joint distribu-

tions of taxes paid and income, and discuss how taxes are varied across households and

over time. We next provide estimates of tax progressivity using two approaches: one based

on tax liability progression and one based on tax liability distribution relative to income

distribution. The result based on the tax progression approach implies a signi�cant decline

in the average level of tax progressivity since 2004. Meanwhile, the result based on the

tax distribution approach indicates a tax progressivity cycle with a modest decline up to

2006, then a sharp increase until 2010, and a slight decline thereafter. The personal income

tax cuts for all taxpayers in early 2000s and the introduction of tax o�set for low income

earners (LITO) are main driving forces. Moreover, the evolution of income distribution

and interactions between income distribution and bracket creep strongly a�ect the overall

progressivivity level of Australia's income tax system. Hence, our �ndings provide insights

into the dynamics of income and tax progressivity, and a new reference for public debates

on tax reform in Australia.
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1 Introduction

Since the introduction of a New Tax System (Goods and Serivces Tax) Act 1999, there have

been several reviews and debates on further reforming Australia's income tax system (e.g. see

Henry et al. (2010)). The progressivity of the tax system plays a centre role within these reviews

as it is directly linked to the equity and e�ciency implications of the tax system. Critics usually

argue that Australia's income tax system is too progressive, so that high earners are paying

too much tax. In response, in 2018 the Australian governement proposed tax cuts for low- and

middle-income earners from 2019. How progressive is Australia's personal income tax system?

There is little evidence/agreement on measuring and estimating tax progressivity in Australia.

In this paper, we provide a comprehensive investigation of progressivity of Australia's per-

sonal income tax system. In particular, we focus on the period after the introduction of a New

Tax System (Goods and Serivces Tax) Act 1999. Our ultimate goal is to construct a set of tax

progressivity measures that can be consistently evaluated and monitored over time.

Our analysis relies on administrative data of individual sample �les from tax returns from

the Australian Tax O�ce (ATO) consisting of over 2 million units representative of the entire

population of tax payers. Since the sample is not representative of the entire population,

we verify our results using survey data from the Household Income and Labour Dynamics

in Australia (HILDA) survey. We �rst document facts on the distributions of tax liabilities,

properties of the joint distributions of taxes paid and income, and discuss how taxes are varied

across households and over time in Australia. We next estimate the progressivity of Australia's

income tax system using two approaches: one based on tax liability progression and one based

on the distribution of tax liabilities relative to the income distribution.

The tax progression approach measures tax progressivity in terms of the elasticity of tax

liability at a given income level. According to this measure, a more progressive tax system is

simply one where the level of tax liabilities progresses with income at a more rapid rate than

in a less progressive tax system. We assume a parametric tax function, that is commonly used

in the public �nance literature, and estimate the trends in tax progressivity in Australia. Our

least squares estimates indicate that the level of tax progressivity, on average, has declined

signi�cantly since 2004. However, our quantile regression estimates show that the level of

tax progressivity vary signi�cantly across income distribution. The level of tax progressivity

increases from the bottom quantile to the mid, and declines with income at quantiles above the

middle.

The tax distribution approach measures tax progressivity in terms of tax liability distribution

relative to the income distribution. This approach accounts for both the income tax schedule and

the underlying income distribution. We speci�cally use two indices: the Suits (1977) index and

Kakwani (1977) index. Intuitively, these two indices measure how tax liabilities are distributed

across the income distribution. A more progressive tax system is simply one where the tax

liabilities are distributed more unequally toward the higher end of income distribution. Our

main results from the tax distribution approach show a tax progressivity cycle with a decline

up to 2006, and then followed by a sharp increase until 2010, and a slight decline thereafter.

We identify the main factors that a�ect progressivity of the tax system comparing the Suits

Index values obtained from simulations of various counterfactual cases with the Suits Index from

actual data. We �nd that the personal income tax cuts for all taxpayers in early 2000s and the
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increase in the tax o�set for low income earners (LITO) are important driving forces. Moreover,

the evolution of the income distribution and interactions with braket creep strongly a�ect the

overall progressivivity level of the Australian income tax system. The results generated from

the two datasets are fairly consistent with each other.

Finally, we examine various extensions including the link between tax progressivity and

redistributive e�ects, the implications of household heterogeneity for tax progressivity, the pro-

gressivity of the tax and transfer system as a whole, and tax progressivity through the lens

of wealth distribution. We hightlight the quantitative importance of accounting for house-

hold heterogeneity as a large number of tax o�sets and transfers depend on family structure.

Interestingly, the income tax system is very regressive in wealth space.

Hence, our results provide a new reference for debates on tax reform and a foundation for

deeper insights in to the dynamics of income, wealth and tax in Australia.

Related studies. One of the earliest papers that examined tax progressivity in Aus-

tralia is Kakwani (1977). He examined income tax statistics for Australia (1962-1972), Canada

(1966-1972), Britain (1959-1967) and the United States (1958-1970). He found that there were

relatively small di�erences in the degrees of income inequality before and after tax except in the

US. He also found that during the period, Australia had the highest degree of tax progressivity

compared to the other countries. However, he also found declines in progressivity during the

period in all countries.

Hodgson (2014) explores the relationship between personal income tax rates and means

tested transfer payments in Australia from 1970 to 2014. She documents the major reforms in

taxes and transfers during that period. Examining changes in marginal tax rates together with

the introduction of tax o�sets and reforms to transfer payments, she states that the Australian

tax and transfer system shifted from one with highly progressive tax rates coupled with universal

bene�ts to �atter tax rates coupled with more targeted and means tested bene�ts.

The most comprehensive study on the progressivity of the Australian personal income tax

to date is by Smith (2001). She estimates the degree of income tax progressivity in Australia

from 1917 to 1997 from o�cial income taxation statistics using 3 indices of tax progressivity -

the Kakwani (1977) index, Suits (1977) index and Musgrave and Thin (1948) index. She �nds

a peak in tax progressivity in the early 1950s on the Kakwani and Suits indices and a strong

decline till the late 1970s followed by a relatively steady trend till 1997. She also �nds that only

a slight temporary increase in progressivity was associated with tax reforms in the 1970s and

1980s. The results with Musgrave and Thin index were ambiguous in direction with occasional

peaks. Smith (2001) is limited in its reliance purely on taxation statistics. Only a certain

demographic of those who pay taxes would be included in tax data. Further, until 1942 Federal

income taxes coexisted with State income taxes which are not accounted for in her analysis.

Most importantly, tax statistics only include income taxes and taxable income, and excludes

public transfers. The inclusion of public transfers would a�ect the distribution of total income

used in the measures of progressivity.

Research on the trends in the redistributive impacts of the Australian tax and transfer

system is limited. Whiteford (2010; 2014), Wilkins (2014b) and Herault and Azpitarte (2015)

are notable studies that examined trends in the redistribution and progressivity of both taxes

and transfers in Australia. Whiteford (2010) provides a detailed examination of the progressivity
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of the Australian transfer system together with taxes by examining the ratio of transfers paid

to the poorest quintile to those paid to the richest quintile between the mid 1990s to 2005.

Australia had the highest ratio among all OECD countries. He also examined the concentration

coe�cients of taxes and transfers ranking households by equivalised disposable income during

the mid 2000s. He analysed trends in the concentration coe�cient for transfers from 1980

to 2000 and found that Australia has always had the highest concentration coe�cient and

progressivity has also increased over time. He also found that Australia has one of the most

progressive systems of direct taxes of any OECD country.

Wilkins (2014b) uses the Survey of Income and Housing (SIH) and the Household Income

and Labour Dynamics in Australia (HILDA) survey to analyse income inequality between 2001

and 2010. He analyses the e�ect of income taxes on inequality using decomposition analysis. He

showed that during the decade, the e�ect of taxes on reducing income inequality declined in all

income series used in the analysis. His study as well as Whiteford (2010; 2014) is descriptive in

essence and focus more on summary statistics of redistribution at various income levels rather

than on examining measures of progressivity.

Herault and Azpitarte (2015) examine trends in the redistributive impact and progressivity

of the tax and transfer system between 1994 and 2009 using the Australian Survey of Income and

Housing Costs (SIHC). They measure the redistributive e�ect as per Reynolds and Smolensky

(1977) by comparing the Gini index of pre-�scal income (before tax and transfers) to post-�scal

income (after tax and transfers) and �nd that after reaching a peak value in the late 1990s,

the redistributive e�ect of the tax and transfer system declined sharply. They also measure

the progressivity of the system following Kakwani (1977) and show that the progressivity of

bene�ts barely changed over that period. Tax progressivity tended to decline from a peak value

of 0.27 in 1997 to 0.23 in 2005, and increased in 2007 and 2009.

While all the above studies provide important insights on the redistributive e�ect and pro-

gressivity of the Australian tax and/or transfer system, they are limited in terms of data com-

prehensiveness. While Smith (2001) analysed 3 measures of progressivity, her study does not

extend beyond 1997 and only uses tax data. Whiteford (2010; 2014) and Wilkins (2014b) covers

more recent periods. However, their focus is more on the redistributive e�ect and less on pro-

gressivity itself. Except for Wilkins (2014b), all papers relied on a single dataset for Australia.

All 5 key data sources that can be used to analyse the distribution of income and taxes in

Australia individually face signi�cant limitations (Wilkins, 2015). Therefore it is important to

complement any analysis of income and taxes using one dataset with at least one other.

We proceed as follows. We begin with an overview of Australia's personal income tax

system. We brie�y discuss the important changes to the tax schedule between 2004 and 2016.

We also summarise previous studies on progressivity in Australia. In section 3, we explain the

di�erent measures that we use to estimate progressivity. In section 4, we provide information on

our datasets - there respective advantages and limitations. We also detail descriptive statistics

of income and tax dynamics from 2004 to 2016. We then provide our trends in progressivity

using our parametric estimates and global indices of progressivity in section 5. In section 6, we

examine the various factors that a�ected the trends in progressivity with the help of simulations.

Following that, we examine the link between progressivity and redistributive e�ect of income

tax as well as the overall tax-transfer system. We then extend our analysis by examining

4



progressivity by taking the household rather than the individual as a unit. Finally, we take an

exploratory look at progressivity in terms of household wealth.

2 Australia's personal income tax system

The introduction of A New Tax System (Goods and Serivces Tax) Act 1999 was a comprehen-

sive tax reform aimed at enhancing the e�ciency and e�ectiveness of Australia's tax system.

Fundamentally, the reform introduced a new tax called Goods and Services Tax (GST), so that

it shifts the tax base away from income more towards consumption.

Australia ranks among those countries with the lowest overall tax burden (as measured by

total tax revenue as a percentage of GDP). The personal income taxes are the most important

revenue source of the Australian tax system. The tax revenue collected from personal income

as a percentage of GDP has been considerably higher than the OECD average since 1972.

Compared to the OECD average of around 33 per cent for the years 2004 - 2016, tax revenue as

a percentage of GDP for Australia was around 28 per cent for the period. However, taxes paid

on personal income as a percentage of GDP has been around 12 per cent on average compared to

the OECD average of around 8 percent between 2004 - 2016. The personal income tax accounts

for nearly 40 per cent of all tax revenue, which is the second highest among the OECD countries

after Denmark (OECD 2018).

2.1 Personal tax components

The major components of the Australian personal income tax system includes: regular personal

income taxes, levies, concessions and o�ets

Income tax. Regular income tax is paid on an individual's total income less any expenses

(deductions) incurred in generating that income. Individual tax payment/liability is determined

by a schedule of marginal tax rates and thresholds. The tax schedule is progressive with a

tax-free income threshold followed by increasing marginal tax rates at subsequent thresholds.

While the primary tax schedule is fairly simplistic, a large array of levies, concessions and o�sets

which are often subject to di�erent rates, thresholds, taper rates and means tests add a layer

of complexity to the income tax system.

Levies. Levies that are generally linked to funding a particular government expenditure

increases an individual's tax liability on top of the amount of tax from the standard tax schedule.

The main permanent levy is the Medicare levy, which is applied at a �at rate on the entire

taxable income beyond a certain income threshold. The threshold and related taper rates are

subject to demographic characteristics such as relationship status and the number of dependents.

In addition to the Medicare levy, a surcharge applies on those individuals above a speci�ed

income threshold without private health insurance.

Concessions. The tax system also includes a variety of concessions and o�sets. Primarily,

concessional treatment applies for certain income from saving such as superannuation or capital

gains and from certain types of business income such as capital gains tax concessions targeted

to small business.

O�sets. The main tax o�set is the low-income tax o�set (LITO). The LITO is available in

full for individuals below a speci�ed low income threshold, and then gradually tapered above
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that till a speci�ed high income threshold. In addition to the LITO, there are a number of tax

o�sets that apply to speci�c demographic groups such as the seniors and pensioners tax o�set

(SAPTO) and the employment termination payments tax o�set Hodgson (2014).

2.2 Major changes since 2000

There have been signi�cant changes to Australia's personal income tax system since the tax

reforms entitled 'A New Tax System (Goods and Services Tax) Act 1999'. Within each complex

component of the income tax schedule, rates, thresholds and taxable income have gone through

changes often on an yearly basis. In this section, we summarise the major changes that have

impacted on the progressivity of the tax system and focus on changes to the tax schedule and

the low income tax o�set (LITO). 1

Income tax. Since the introduction of 'A New Tax System' e�ectively from July 2000,

there were tax cuts for all taxpayers, with reductions in marginal tax rates for about 95 per

cent of all individual taxpayers. There were a number of signi�cant changes to the income tax

system through to 2013. It was followed by three years of fairly little change from 2013 to 2016.

Between 2004 and 2016, the most signi�cant change to the tax schedule were the changes in

the income thresholds (see Table 1 for comparison). The top threshold in 2004 was at $62,500

compared to $180,000 in 2016. This threshold was raised each year from 2005 to 2007, with

the steepest rise in 2007 from $95,000 to $150,000 (e.g., see Figure 1). Although the marginal

tax rates were relatively constant, the change in the income thresholds indirectly reduced the

marginal tax rates for the top income earners. Comparatively, middle income earners faced

relatively little change in their tax burdens. This is explained in more detail in section 4. Table

1 highlight changes in the income tax thresholds and rates between 2004 and 2016.

LITO. Increases in the top threshold were also coupled with reductions in the tax burden

of the lowest income earners through changes to the LITO. From 2006 to 2012, the government

gradually increased the LITO thresholds. There was also a steep increase in the maximum o�set

from $235 in 2006 to $1,500 in 2012. This served to reduce the e�ective tax rate at the bottom

thresholds. In 2013, the statutory tax-free threshold was tripled from $6,000 to $18,000 and

the LITO was adjusted to re�ect this change, with a reduction of the maximum o�set amount

to $445 .

3 Measurement

There is no consensus on how to measure the progressivity of an income tax system. The

variety of measures can be classi�ed into two main approaches. The �rst approach measures

tax progressivity in terms of tax progression at di�erent income levels (tax progression-based

measure). The second approach measures tax progressivity in terms of tax liability distribution

relative to income distribution (tax distribution-based measure).

3.1 Tax progression-based measure

In a progressive tax system, tax liability rises with income. The progressive level of a tax system

can be measured in terms of tax progression at a given income level, which has a long standing

1We summarize the major changes in the income tax schedule, LITO and SAPTO in Appendix C.3.
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in public �nance going back to Pigou (1929) and Slitor (1948). Musgrave and Thin (1948)

summarise three common measures of the tax progression approach in Table 2.

Note that, these three measures of tax progressivity are consistent with each other and can

be intuitively interpreted through the lens of tax elasticity with respect to income.

Liability progression. The tax progression approach measures tax progressivity in terms

of the elasticity of tax liability at a given income level. According to this measure, a more

progressive tax system is simply one where the level of tax liabilities progresses with income at

a more rapid rate than in a less progressive tax system. Consider an individual i at an income

level yi. The elasticity of tax liability with respect to income is

εi =
∂Ti
∂yi

yi
Ti

(1)

The income tax schedule is progressive if the elasticity of tax liability is greater than unity,

εi > 1. Let m (yi) = ∂Ti
∂yi

and t (yi) = Ti
yi

denote marginal tax rate and average tax rate,

respectively. The elasticity of tax liability can be expressed in terms of a ratio of marginal tax

rate to average tax rate as εi =
m(yi)
t(yi)

.

This ratio implies an interpretation of tax progressivity. That is, the income tax schedule

is progressive if the additional tax burden on an additional unit of income exceeds the average

tax burden at that income level

m (yi)

t (yi)
> 1 or m (yi)− t (yi) > 0 (2)

Intuitively, an income tax system is locally progressive if the marginal tax rate is higher than

the average tax rate and becomes more progressive when the gap between marginal and average

tax rates, m (yi)− t (yi), is relatively larger.

A parametric tax function. The elasticity of tax liability can be calculated by assuming

a parametric tax function. We consider a parametric tax function that maps pre-tax income to

post-tax income as

ỹi = λy
(1−τ)
i , λ > 0, 0 ≤ (1− τ) ≤ 1 (3)

where ỹi is post-tax income, yi is pre-tax income, λ is a scale parameter that controls the

level of the tax rate and τ is a curvature parameter that controls the slope of the function.

This function is commonly used in the public �nance literature (e.g., Jakobsson (1976), Persson

(1983) and more recently, Heathcote, Storesletten and Violante (2017)).

Using this function, we can work out the total tax payment Ti and the average tax rate

t (yi) as a function of pre-tax income yi as

Ti = yi − λy(1−τ)i and t (yi) = 1− λy−τi .

The elasticity of tax liability can be expressed in termed of the adjusted gap between

marginal and average tax rates as

m (yi)− t (yi)
1− t (yi)

= τ (4)
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According to liability progression in Musgrave and Thin (1948), τ is a measure of the progres-

sivity level in the tax schedule. When marginal tax rate is identical to average tax rate, τ = 0,

it implies a proportional income tax system. When marginal tax rate is higher than average

tax rate, τ > 0, the elasticity of tax liability is greater than unity and the income tax schedule

is progressive.

Alternatively, the elasticity of residual income with respect to pre-tax income is given by

1−m (yi)

1− t (yi)
= 1− τ. (5)

According to residual income progression in Musgrave and Thin (1948), (1− τ) is the measure

of residual income progression (see the third row of Table 2). An increase in the elasticity

implies a reduction in progressivity and vice-versa. A tax system with a lower (1− τ) is more

progressive than one with a higher (1− τ).
Thus, the curvature parameter τ can be used to a measure of how progressive a income

tax system is. Note that, the elasticity approach to measuring tax progressivity can only give

an indication of progressivity at a given point on income distribution. It is therefore a local

measure of tax progressivity that is independent of income distribution.

3.2 Tax distribution-based measure

The tax distribution approach account for changes in income distribution over time that po-

tentially a�ects tax progressivity. The tax distribution approach measures tax progressivity in

terms of the tax liability distribtion relative to the income distribution. This approach accounts

for both the income tax schedule and income distribution in one measure.

We spec�cally consider a more general index that takes into account both the income tax

schedule and the underlying distribution of income (e.g. see Pfahler (1987)). There are two

common global measures that take this perspective: Kakwani index (Kakwani (1977)) and Suits

index (Suits (1977)). Both indices examine the extent to which the tax system deviates from

proportionality by comparing the distribution of pre-tax income with the distribution of tax

liabilities ordered by pre-tax income. Intuitively, these two indices measure how tax liabilities

are distributed across the income distribution. A more progressive tax system is simply one

where the tax liabilities are distributed more unequally toward the higher end of the income

distribution.

To formally de�ne these two indices, we �rst de�ne the cumulative distribution function

and the associated concentration curves. Let Y represent pre-tax income and T represent tax

liabilities where both are non-negative and continuous random variables where T = f (y). Let

µY and µT be the means of the pre-tax income and tax liabilities respectively. The cumulative

distribution function (c.d.f.) is p = FY (y) , 0 ≤ p ≤ 1. Thus, the Lorenz curve of pre-tax

income is de�ned as LY (p) = µ−1Y
∫ p
0 y (x) dx where y (p) is the pth-quantile of the pre-tax

income distribution. The tax concentration curve is de�ned as LT (p) = µ−1T
∫ p
0 t (x) dx where

t (p) = f [y (p)]. Figure 3(a) illustrates the Lorenz curve and the tax concentration curves. The

areas under the curves give the concentration index for each respective curve. As such, the

concentration index (Gini coe�cient) for pre-tax income is
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GY = 1− 2µ−1Y

∫ 1

0

∫ p

0
y (x) dx (6)

and the concentration index for tax liabilities is

GT = 1− 2µ−1T

∫ 1

0

∫ p

0
t (x) dx (7)

Kakwani index measures the deviation from proportionality by measuring the di�erence

between the two concentration indices.

K = GT −GY (8)

If each individual's income share is equal to her tax share, the two concentration curves will

be equal such that GT = GY −→ K = 0 and the tax system is proportional. If tax shares

exceed income shares, the concentration curve for tax will be more convex compared to the

concentration curve for income such that K > 0 indicating a progressive tax system. Similarly

if K < 0, the tax system is regressive such that the tax share for each respective individual is

lower than the income share.

Suits index takes a di�erent approach but uses the same concept of tax shares relative to

income shares. Instead of relying on two concentration curves, the index relies on the relative

concentration curve of taxes as shown in Figure 3(b). The curve plots the cumulative proportion

of tax liabilities ordered by pre-tax income against the cumulative proportion of pre-tax income.

The 45 degree line indicates proportionality where tax shares equal income shares. A curve

below the line indicates a progressive system where tax shares increase with rising income

shares and vice-versa. The Suits index is the area between the 45-degree line and the relative

concentration curve. The index ranges from -1 for the most regressive tax possible to +1 for the

most progressive tax possible, and takes the value zero for a proportional tax. This is expressed

as

S = 2

∫ 1

0
[q − LT (q)] dq (9)

where LT (q) is the relative concentration curve for tax liabilities where q ≡ LY (p) , 0 ≤ q ≤
1 is the value of the Lorenz curve for pre-tax income associated with the population rank p.

4 Data and descriptive statistics

4.1 Data

We use two datasets for our analyses. Our main dataset consists of con�dentialised unit records

of individual income tax returns from the Australian Tax O�ce (ATO). For comparison, we

also use uncon�dentialised unit record data from the Household, Income and Labour Dynamics

in Australia Survey (HILDA).

ATO unit record data contains 1% sample of records for 2004-2011 and 2% sample of

records for 2011-2016. The samples are selected pseudo-randomly. The units are con�den-

tialised. In that, the top and bottom 1% of each data item is top (or bottom) coded. This is

9



done by creating between one and three cohorts in these top and bottom 1% ranges and each

record in that cohort is assigned the average of all records in that cohort for that particular

data item.

The ATO sample used in this paper contains 2,071,348 units in total and includes 49 variables

that provide useful information on demographics and individual components of net income. The

large size of the sample enables more precise estimations of mean values and distributions for

total income and its respective income components.

However, it is important to bear in mind that the sample only includes those who have lodged

a tax return and thus, reported values are not re�ective of the entire population. Speci�cally,

the samples drawn from the dataset would be biased towards top income earners and would not

include those who earn very little to no income that have no incentive to lodge a tax return.

In addition, tax data does not include complete information on all components of income,

especially public transfers that are non-taxable. This implies that total income calculated from

tax data might not be re�ective of actual total income inclusive of all components.

The biggest limitation that we face in using ATO data for our purposes is that it does not

contain any information on the actual or estimated tax paid by individuals. Hence, we rely on

estimations of the amount of tax paid, the average tax rate and the marginal tax rate instead

of actual values. Further information on family structure included in the data is insu�cient

to accurately estimate tax payments. For instance, there is no information on the number

of children and the only information on partner status is a variable that records whether or

not a spouse's details such as the date of birth were reported. Hence, levies and o�sets that

depend on the number of children and partner status are all estimated using the rate for an

individual without any dependent children. This results in a biased estimate of tax payments

and tax rates. Nevertheless, trends in progressivity indices are consistent with results obtained

from the HILDA sample. Appendix B provides detailed information on how tax payments were

estimated.

The HILDA sample used in this paper contains 247,863 units in total. In each year, the

HILDA survey collects detailed information on respondent's annual income that allows for an

estimation of total personal and household incomes. Public transfers, income tax and after tax

net income is estimated.

We used uncon�dentialised data from HILDA and hence, in contrast to the ATO data,

relevant variables are neither top nor bottom coded. In addition, the rich set of information

included in the survey allows for more accurate estimations of tax payments. In addition

to individual level records, the availability of household level data enables us to obtain more

accurate estimates of tax payments and rates by family type and the number of children using

the HILDA sample. Further, the sample is not dependent on individuals lodging tax returns.

In this manner, it could be deemed more representative of the Australian population compared

to ATO. In addition, HILDA is relatively stable in its survey methods and income measures

and there is a strong emphasis on preserving longitudinal consistency (Wilkins, 2015).

Although the initial sampling frame was designed to be nationally representative in 2001,

immigrants arriving in Australia after 2001 have little chance of entering the sample. It is

possible that this a�ects the representation of the distribution of income and tax payments. In

2011, a general sample top-up was conducted to address the declining representativeness of the
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survey.

Sample restrictions From both datasets, we restrict our sample to those individuals with

non-negative income and tax liability. Also, we drop any observations where the average tax

rate exceeds the top marginal tax rate for a given year. 8% of the ATO data and 5% of the

HILDA data were excluded. For comparison, we restrict the HILDA sample to the period 2004

to 2016 in our main analysis.

4.2 Income and tax liabilities

In order to understand progressivity measures, it is important to understand the income distri-

bution and and how tax liabilities are allocated. For this purpose, we document stylized facts

on income share and tax liabilities by quantiles of nominal pre-tax income. For brevity, we only

report the results from our ATO sample within this section. 2

Table 3 and 4 presents income and tax descriptive statistics by decile and for the top 1%

of the nominal pre-tax income distribution from 2004 to 2016, respectively. It highlights the

substantial degree of concentration of both pre-tax income as well as tax liabilities at the top.

The richest 10% of individuals earned around 31-32% of total pre-tax income and were liable

for 44-46% of total tax payments. Meanwhile, the bottom 10% earned around 0.9% of total

income. With a mean pre-tax income less than the tax free threshold, they were not liable for

any tax payments. The top 1% stands out from the rest of the income distribution with 7.82%

of total income and 13% of total tax payment

As seen, share of tax payments increases for higher income group; however, it is not clear

whether a tax system is progressive. In fact, proportional and regressive tax systems could

result in top incomes liable for a larger share of total taxes depending on the distribution of

pre-tax income. Column 7 in Tables 3 and 4 shows the share of taxes relative to the share

of income earned by each quantile. In 2004, the share of total tax paid by the top 1% was

1.61 times their share of total income. The share of total taxes relative to the share of income

increases with increasing incomes indicating a progressive tax system. Comparing 2016 with

2004 reveals that the relative tax liabilities at the bottom had declined signi�cantly with very

small changes at the top. This is also re�ected in the marginal tax rates (column 8) and average

tax rates (column 9). There has been a decline in average tax rates for the bottom 4 deciles.

4.3 Income growth relative to the tax schedule

In Australia, income brackets in the tax schedule are not indexed annually to CPI or wage

growth. This �scal lagging feature has important implications for understanding changes in tax

progressivity. We report the growth in pre-tax incomes in relation to changes in income tax

brackets.

Figure 4a displays the trend in average pre-tax nominal income for each decile. The solid

lines track changes to income tax thresholds.

As seen in panel (a) of Figure 4, incomes at the bottom have been relatively stagnant

compared to the top. The steepest rise in income is seen in the top 10%. Figure 4b shows

this steep trend in the top 10% is actually driven by the top 1%. The trends also reveals that

2A more complete summary statistics from the ATO sample and the HILDA sample are included in Appendix
C.
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the top 1% experienced a decline in average income from $527,000 to around $400,000 between

2007 and 2011 following the aftermath of the 2008 Global Financial Crisis. All other quantiles

do not show any decline.

One very important indication from Figure 4a is that income thresholds do not seem to

track trends in incomes across deciles. This is one symptom of the absence of in�ation indexed

tax brackets. Prior to 2009, the top 10% was above the top threshold. With the steep increase

in the top threshold, a large number of those at the top were pushed down to the second top

tax bracket. Throughout the period, the middle bracket applied to those in deciles 5 to 8. The

result of the absence of in�ation indexation of tax brackets can be seen when tax thresholds

are juxtaposed against trends in real income. When nominal income is adjusted for in�ation

and expressed in 2004$, the only quantile that is above the top income threshold since 2007 is

the top 1%. Only the top 10% lies within the second top income bracket. Decile 5 which falls

within the middle income bracket in nominal terms falls into the �rst income bracket. This is

one sign of the presence of bracket creeping where individual incomes fall into higher income

brackets as nominal incomes increase without much increase in real terms. As evident from

Figures 5a and 5b there has been relatively little growth in real incomes except for the top 1%.

4.4 Tax rates and liabilities over time

We document changes in tax rates and tax liabilities since 2004.

Figure 6 shows the trends in marginal and average tax rates between 2004 and 2016 by

decile. The left panel of Figure 6 reports the marginal tax rate averaged within each decile.

There has been a steep decline in the marginal tax rate for the top 2 deciles from 2004 to 2007.

This corresponds with the increase in the top income tax threshold such that the majority of

individuals in the top decile falls below the highest threshold. The most signi�cant reduction in

the marginal tax rate was for decile 4 (20 - 30 percentile) from 2006 to 2009. This corresponds

with the gradual raising of the second income tax threshold from $21,600 in 2006 to $34,000 in

2009 such that decile 4 went from the second tax bracket to the lowest bracket as evident from

Figure 4a. The other major change was for the lowest 2 deciles from 2012 to 2013 when the tax

free threshold was raised from $6,000 to $18,200. The right panel of Figure 6 shows trends in

the average tax rate.

For all years, the average tax rate for each respective decile is below the marginal tax rate.

A decline in the marginal tax rate corresponds with a decline in average tax rates. However,

impact of declining marginal tax rates on the average tax rate is counter balanced by rising

nominal incomes. This is evident in the fact that trends in average tax liability by quantiles as

shown in Figure 7 re�ect trends in nominal income in Figure 4a and 4b.

The change in average tax rates and tax liabilities with income can be seen even more

clearly from Figure 8. Panel (a) shows a scatter plot of pre-tax income averaged within 100

quantiles against the average tax rate and panel (b) plots income and against average tax

liability. Compared to all other years, 2004 shows higher average tax rates at all income levels.

Since then, there has been a a downward and rightward shift. This is due to the increase in the

tax free threshold as well as the decline in the mean average tax rate. Further, since 2004, the

rate at which the average tax rate increases with income has slowed down.
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4.5 Relative tax liabilities

How are tax liabilities distributed? Another way to gauge progressivity is by comparing the

share of total tax liabilities for each quantile relative to its respective share of total pre-tax

income.

Figure 6 provides evidence of the progressive structure of the income tax where the marginal

tax rate exceeds the average tax rate at each quantile. Examining share of tax and share

of income in isolation does not reveal much about trends in progressivity. As evident from

Figures 9a and 9b the individual trends in income shares and tax shares have been fairly stable

throughout the period except for the top 1% (Figure 9c) . A clearer picture of the trend in

progressivity emerges from Figure 9d when we examine the share of tax relative to the income

share of each quantile.

From 2004 to 2006, there were no signi�cant changes in the relative tax liabilities for any

quantile. The relative tax liability of the bottom deciles 2006 to 2009 saw a decline in the

relative tax liabilities of the bottom deciles. This corresponds with increases in the maximum

amount of the Low Income Tax O�set (LITO) from $235 in 2006 to $1,200 in 2009. In 2006,

those who earned an income below $27,475 were eligible for the LITO. This threshold was

raised between 2006 and 2009 such that in 2009, the threshold was at $60,000. Deciles 1 - 7

were eligible for the LITO in 2009 compared to only deciles 1 - 4 in 2006.

2007 to 2010 saw a rise in the relative tax liability of the top 1% and a decline from 2010 to

2014. The threshold and marginal tax rate that applied to the top 1% were was constant at 45%

at the top threshold of $180,000 during this period. Hence, the trend in relative tax liabilities

can be attributed mainly to changes in income earned by the top 1% during this period. As

seen from Figure 4b, there was a steep decline in average pre-tax income earned by the quantile.

Figure 9a also shows a corresponding decline in the share of income during the period. From

2010, the top 1% saw a steep increase in income. However, while the share of income rose over

25% from 2010 to 2014, the share of tax at the top only rose by around 21%.

It is di�cult to decipher trends in progressivity by examining summary statistics. The only

conclusion that could be drawn is that the Australian income tax system has maintained a

progressive structure from 2004 to 2016. This motivates the need for constructing measures

of progressivity that would pick up subtle changes in the dynamics of the tax and income

distribution.

5 Result

5.1 The tax progression-based measure using a parametric tax function

We estimate the scale of the tax system measured by λ and the progressivity measured by

τ , using the logarithmic transformation of the parametric tax function speci�cation given in

equation 3

ln ỹi = lnλ+ (1− τ) ln yi + ui (10)

We use the ordinary least squares method to estimate the parameters of the tax function

for each year. Table 5 reports OLS estimates of the parametric tax function for all years. Our
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estimated parameters are a good �t for the data, 99 percent of the variation in the data is

explained by the tax function and with very low robust standard errors on both the coe�cient

(1−τ) and constant lnλ. Both ATO and HILDA estimates are relatively similar. Estimates from

the HILDA sample are however lower than the ATO sample indicating that average di�erence

between marginal tax rates and average tax rates are higher from the ATO data.

The intuitive interpretation for the parameter τ obtained from OLS estimations is that it

tracks how the e�ective marginal tax rate increases on average more than the average tax rate.

As discussed before, τ > 0 implies a progressive income tax system. Figure 10 displays a time

series of progressivity parameter τ . There is a declining trend in τ since 2004. This implies that

the marginal tax rates increase, on average, less than the increase in average tax rates. One

reason for this is that while the marginal tax rate at the very top of the distribution has not

increased by much over the period, the rates at lower quantiles (particularly at the middle) have

increased. The steepest decline in τ is observed between 2005 and 2008 during which the top

income threshold was increased substantially resulting in only the top 1 percent paying the top

marginal tax rate. Thus, according to this local measure the progressivity level of Australia's

personal income tax system, on average, has declined since 2004.

As documented in the summary statistics in section 4, both marginal and average tax

rates vary considerably across the income distribution. To check robustness, we estimate the

parameters at di�erent quantiles using quantile regression. Panel (b) of Figure 11 show that

the estimated value of τ at di�erent quantiles are signi�cantly di�erent from the OLS estimates

for each year. For all years, the rate of progression increases from the bottom quantile to the

mid and declines with income at quantiles above the middle. The steep decline in progressivity

between 2004 and 2010 observed from the OLS estimation is con�rmed by an unambiguous

downward shift in the estimates from the quantile regression for these years. The quantile

estimates for 2016 are less progressive below the 40th percentile compared to 2004. The estimates

for 2016 indicate that average tax rates increase at a faster rate with income at this quantiles.

Moreover, there is a signi�cant increase in progressivity at the middle compared to 2004 while

the rate of increase at the top is fairly similar in both years. This results in lower progressivity

on average in 2016 compared to 2004.3

5.2 The tax distribution-based measure

Figure 3 reports the estimates of Kakwani and Suits indices of progressivity for both ATO and

HILDA samples from 2004 - 2016. The trends for both samples show declines from 2004 - 2006.

The major change that happens to the tax schedule between 2004 and 2006 was the increase in

the top income threshold. This signi�cantly reduced the tax liability of those in the 90th− 99th

percentile. From 2006 - 2010 there is an increase in progressivity. Among a variety of changes

to the tax schedule, the maximum LITO was increased from $455 to $1,350 between 2006 and

2010. The indices show a relatively stable trend between 2010 and 2013 and a slight decline

thereafter. 4

The trends from ATO data are more pronounced than from HILDA. This is mostly due

3Appendix D reports the estimation results using the HILDA data from 2001 to 2016.
4We report more information on the tax progressivity cycle since 2001, using the HILDA data, in Appendix

D
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to di�erences in the availability of demographic information between the two samples. Tax

liabilities for ATO are estimated ignoring the e�ect of family structure, while tax liabilities

in the HILDA sample take in to account a whole range of demographic information such as

the number of dependents enables us to examine the impact of the changes in the income

distribution for the subsequent years if a given tax schedule is left unchanged since the �rst

year that indents, age of dependents and marital status. These information are crucial in the

calculation of various o�sets that reduce tax liabilities.

5.3 The role of tax policy and economic factors

In this section we study the quantitative importance of tax policy and economic factors that

drive the change in the overall level of tax progressivity in Australia.

5.3.1 The role of di�erent tax components

We examine the contribution of the major components of the tax schedule to progressivity.

For clarity and conciseness, we present results on only those components that were found to

have a relatively large impact on progressivity. These were, (i) tax applied using the standard

tax schedule, (ii) LITO, (iii) the sum of all o�sets that applied to senior Australians and (iv)

medicare levy. On average, component (i) makes up 87 percent of total tax liability per year,

while LITO and o�sets to seniors make up 2-3 percent and the medicare levy makes up 5 percent.

Tax on superannuation bene�ts and the medicare levy surcharge were found to have very little

to no impact on the trends in progressivity. Further, they consist of less than 0.5 percent of

annual total tax liabilities. Hence, we exclude these two components from this section.

We �rst calculate the Suits index for the following constructs: (i) Tax liability calculated

using standard tax rates exclusive of all other components (�Standard tax�); (ii) Standard tax

- LITO, (iii) Standard tax - O�sets to seniors and (iv) Standard tax + Medicare levy. We

then compare the Suit index for standard tax with each of the other constructs. This gives the

contribution of LITO, O�sets to seniors and medicare levy. However, it is important to note

that the Suits index is a global measure.

To examine the impact on the various quantiles of the income distribution, we calculate the

share of tax relative to the share of income (RST) by decile for each of the constructs. This is

given by

RSTi =
Percent of total tax paid by quantile i

Percent of total income earned by quantile i
(11)

To demonstrate this exercise, consider the Suits index and the RST by decile for the ATO

sample for 2004 (Table 6a). Income and tax shares are in percentages and the RST is the

ratio as per equation 11. The �rst component is tax calculated using the standard tax schedule

(Standard tax). Component [2] subtracts LITO from standard tax. Component [3] subtracts

all o�sets to seniors. The �nal two columns gives the total tax liability. A reduction in the RST

at the bottom and an increase in the RST at the top results in greater progressivity (a higher

value for the Suits index). This is seen in the fact that subtracting the LITO from standard tax

reduces RST for all deciles below the median and increases RST for those above the median.

Tables 6b and 6c provide the same statistics for 2010 and 2016. Comparing di�erences in
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the Suits index for total tax liabilities with that of standard tax reveals the extent to which

the standard tax schedule itself a�ects overall progressivity. In 2004, there is little di�erence in

the progressivity of the total tax liabilities [5] and the standard tax [1]. In comparison, there

is a large di�erence between [5] and [1] in 2010. This implies that in 2004, overall progressivity

was largely driven by standard tax while in 2010, overall progressivity depended more on other

components. For example, subtracting LITO from the standard tax increases the Suits index

from 0.21 to 0.30 which is closer to the Suits index of 0.27 for total tax liabilities. The mechanics

behind the index can be observed by examining the RST for the components for the di�erent

deciles. The RST at deciles 1 and 2 is signi�cantly higher for the standard tax compared to

total tax liabilities in 2010. When LITO is subtracted from standard tax, the RST for the

bottom 2 deciles shows a large decline. This decline is more pronounced in 2010 and 2016

compared to 2004. Adding the medicare levy to standard tax leads to an interesting change in

progressivity. Including the medicare levy results in an increase in RST in deciles 5 to 9 and

a decrease for the bottom 30 percent enables us to examine the impact of the changes in the

income distribution for the subsequent years if a given tax schedule is left unchanged since the

�rst year that i. Compared to the two o�sets, the medicare levy thus contributes less towards

overall progressivity.

5.3.2 The role of policy change

To understand the role of changes in tax policy in the overall progressivity of the tax system,

we examine the trend in Suits index for each of the above constructs between 2004 - 2016 in

comparison with the trend in the index for total tax liabilities (Figure 13). Comparing the

trend in standard tax rates with that of total liabilities leads us to the conclusion that the

overall progressivity of the tax system is less driven by changes to the standard tax schedule.

The trend for the Suits index for tax using standard tax rates show fairly small increases from

2004 to 2012. This is despite the steady increase in the top threshold from $62,500 in 2004 to

$150,000 in 2007. The most signi�cant change in the progressivity of the standard tax schedule

is from 2012 to 2013. This corresponds to the raising of the tax free threshold from $6,000 to

$18,200.

Adding the medicare levy to the standard tax results in a very small decrease in progres-

sivity. Thus, the contribution of the medicare levy on overall progressivity is fairly small. The

largest contribution to progressivity of the tax schedule comes from o�sets. Both the LITO

and total senior o�sets makes the tax schedule more progressive. Deducting o�sets to seniors

from standard tax leads to an parallel upward shift in the trend in standard tax. This implies

that there have been no major structural changes to the o�set schedule for seniors. In contrast,

when LITO is deducted from the standard tax, the pattern in trends in progressivity match

fairly well with those of the total tax liability. In particular, the increase in 2007 to 2010 is

evident. This shows that changes in the LITO had a large positive e�ect on progressivity.

The large e�ect of LITO on progressivity warrants a further examination. Figure 14a pro-

vides a breakdown of how LITO a�ects relative tax shares for di�erent quantiles. The relative

tax liability using standard tax rates remain stable for all deciles till 2012. When LITO is

applied, the relative tax liability of the bottom 20% decline signi�cantly from 2006 to 2012.

The threshold for LITO as well as the maximum LITO amount increased from 2007 to 2011.
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This e�ectively reduces the share of tax relative to the share of income for more quantiles at

the lower end of the income distribution, leading to and increase in overall progressivity.

5.3.3 The role of income growth

When income tax brackets are not indexed to income growth, changes in income can make

an income come tax system more or less progressive. This phenomenon is known as ��scal

drag� or �bracket creep�. In this section, we investigate implications of income growth for tax

progressivity. It is important to note that despite the absence of any statutory indexation built

in to the tax system, income tax brackets as well as the thresholds and rates for individual tax

components do change on a regular basis. In order to examine bracket creep, we conduct a

counterfactual analysis where we hold a given tax schedule constant and examine the e�ect of

changes in the income distribution on progressivity. We do this by applying the tax schedule

for each year on the respective year and the years that follow. For instance, we apply the 2004

schedule to all years, the 2005 schedule from 2005 to 2016 and so on till 2015. This enables us

to examine the impact of the changes in the income distribution for the subsequent years if a

given tax schedule is left unchanged since the �rst year that it was implemented.

For example, consider the extreme case where the 2004 tax schedule was left unchanged

till 2016. Figure 15a compares the income distribution in 2004 with the income distribution

in 2016. Bracket creep is more evident from Figure 15b which shows the reverse cumulative

distribution functions for 2004 and 2016. The vertical lines gives the 2004 income tax brackets.

Compared to 2004, a larger portion of taxpayers in 2016 were above the tax free threshold.

Overall a smaller proportion of individuals were in the low tax brackets compared to 2004.

Although comparing income distributions provide a general picture, it does not indicate how

bracket creep a�ects tax burdens across the income distribution.

Table 7 compares the distribution of tax liabilities across deciles in 2004 and 2016 under

the 2004 tax schedule. On average, the bottom 10 percent fell under the tax free threshold of

$6,000 in 2004. In 2016 the average income at the bottom was $5,856 indicating that a large

number of individuals in the decile would be above the tax free threshold. The same pattern is

seen in at the top. In 2004, only the top 10 percent was in the top tax bracket compared to the

top 30 percent in 2016. The tax liability is higher for all deciles in 2016 compared to 2004. This

provides evidence that bracket creep impacts everyone across the income distribution. However,

this impact is not shared equally between the di�erent quantiles. This is seen in the relative

tax shares shown in the last two columns. Relative shares in 2016 are signi�cantly higher than

those for 2004 around and below the median, while it is the same or slightly lower above the

median.

6 Extension

6.1 Tax progressivity and redistribution

It is important to note that tax progressivity is not the same as redistribution. A tax system

with a given level of progressivity, could have di�erent redistributive e�ects depending on the

scale of the tax system. The larger the scale of the tax system (in terms of average tax rates)
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the larger the redistributive e�ect. Kakwani (1977) shows that comparing the inequality of pre-

tax and post-tax incomes make the index of progressivity highly sensitive to average tax rates.

For instance, doubling tax rates at all income levels leads to an increase in the redistributive

e�ect by twice. Further, taxes may in fact re-rank individuals. This also a�ects redistribution.

Both the Suits and Kakwani indices rank individuals by pre-tax income. Atkinson (1980) and

Plotnick (1981) proposes a measure of this re-ranking e�ect that computes the di�erence in

the di�erence between the post-tax Gini coe�cient (which uses the post-tax rankings) and the

concentration coe�cient for post-tax income which using the pre-tax rankings.

In order to examine the redistributive e�ect of the Australian progressive income tax system

we use two indices that compare pre-tax income inequality with post-tax income inequality:

Musgrave-Thin index and Reynolds-Smolensky index. Technically, the Musgrave-Thin index

is the ratio of the pre- and post-tax Gini coe�cient GY
GY−T

Musgrave and Thin (1948) and

the Reynolds-Smolensky index is the di�erence between the pre- and post-tax Gini coe�cient

GY −GY−T (Reynolds and Smolensky, 1977)

Figure 17a show the trend in pre-tax and post-tax income inequality from 2004 to 2016.5

Apart from the increase prior to 2007 and the subsequent decline till 2009, trends in Gini

coe�cients for both pre- and post-tax income have been fairly stable. The distance between the

two trend lines track the redistributive e�ect of the income tax. The e�ect can be measured by

the di�erence between pre-tax Gini and the post-tax Gini as per Reynolds and Smolensky (1977).

The y-axis on the left of Figure 17b tracks the Reynolds-Smolensky index of redistributive e�ect.

The trend shows a decline prior to 2007 and an increase from 2007 to 2013.

Figure 17b also shows the link between redistribution, progressivity and the scale of the tax

system (measured by the average tax rate). The fact that redistribution does not only depend

on progressivity is most evident in the diverging trends in the Reynolds-Smolensky index and

the Suits index from 2011 to 2016. Since 2010, although there has been a slight decline in

progressivity, the redistributive e�ect of the tax system has been relatively stable due to the

increasing scale. From 2004 to 2006, there was decrease in both the size and the progressivity of

the tax system. This results in a steep decline in the redistributive e�ect. 2007 to 2009 showed

a decline in the size of the tax system. However, changes to the tax schedule as well as the

income distribution made the tax system more progressive during that period. This is indicated

by the steep increase in the Suits index, and a similar increase in the redistributive e�ect.

6.2 Household heterogeneity and tax progressivity

In Australia, all adult individuals within a household are required to �le their tax returns

separately. However, the characteristics of a household that individuals belong to matter for

their actual tax payments. The number of adults and children a�ect tax liability. The medicare

levy and medicare levy surcharge amounts di�er based on whether one is in a relationship

and in terms of the number of dependent children. Similarly, family bene�ts and tax o�sets

such as the family tax bene�t Part A and B, and the Senior Australians and Pensioner's tax

o�set depends on the household composition. In addition, the age of household members and

relationship status also a�ect tax liabilities. In this section, we explore to what extend such

household characteristics in�uence the level of tax progressivity. As the detailed information of

5The additional results from 2001 to 2016 are reported in Appendix D.
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household characteristic is not present in the ATO sample, we rely solely on the HILDA sample

in this section.

The heterogeneity in tax rates by household composition could be examined by including

a categorical variable for household type in both the slope and level of our parametric tax

function. As such, the function can be written as

ln ỹi = lnλ+ βHi + (1− τ)×Hi × ln yi + ui (12)

where H is a vector of dummy variables indicating a speci�c household type and ỹiand yi are

post and pre-tax incomes of household i. We examine single and couple households, both with

children ranging from 0,1,2 and 3 or more children. We present the details of the regression

results in the Appendix and focus on illustrating the average tax rates for di�erent household

types in 2016.

Figure 18 shows the average tax rate by multiples of median income for di�erent household

compositions for 2016. For both singles and couples, the e�ective tax free threshold increases

with the number of children. Further, the average tax rate at lower income levels decline with

the number of children. For couples, the average tax rate converges at higher incomes as bene�ts

associated with children are reduced. Households with 1 adult and dependent children (single

parents) have lower average tax rates than couples. This holds true even at higher income levels.

In the presence of such heterogeneity, trends in progressivity generated by individual data

can be very di�erent from those generated from household level data. Further, the choice

of equivalence scale used to equivalise di�erent types of households could signi�cantly a�ect

results. Since tax and transfers in the HILDA tax model incorporates all household information

for each individual, trends generated from equivalised households, it forms a suitable benchmark

to compare trends from household level data.

Figure 19a compares the trend in Suits index from our HILDA individual sample with that

from the household sample. Although the pattern in trends are similar, the index generated

from the household sample is much lower. It also plots the trend for households equivalised using

three equivalence scales used by the Organisation of Economic Cooperation and Development

(OECD) Organisation for Economic Co-operation and Development (2013). The �rst, OECD

square root scale divides total household income by the square root of the household size. The

second, OECD modi�ed scale assigns a value of 1 to the �rst adult, of 0.7 to each additional

adult and of 0.5 to each child below 15 years of age. The third is the old OECD scale which

assigns a value of 1 to the �rst adult, of 0.5 to each additional adult and of 0.3 to each child

below 15 years of age . As seen from the Figure, the square root scale and the modi�ed scale

is quite close to unequivalised household data. Yet neither scale matches well with the trends

from individual data.

Figure 19b compares the Suits index trends for the individual sample with trends generated

from an alternative speci�cation of the equivalence scale commonly used in the literature on

inequality and redistribution (Cutler and Katz, 1992). The scale is de�ned as

s = (a+ θc)δ (13)

where s is the number of adult equivalents that depend on the number of adults a and
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children c weighted by the resource cost of a child relative to adults θ and a parameter δ that

re�ect the overall economies of scale of the household. We examine trends generated by di�erent

values of θ and δ. Values of δ around 0.4 and θ close to 0.1 to 0.4 generates the closest trend

with individual data. In contrast, parameter values of θ = 0.6, δ = 0.8 used by Herault and

Azpitarte (2015) for Australia, and θ = 0.7, δ = 0.6 used for the U.S by Cutler and Katz (1992)

generate signi�cantly lower levels of progressivity. Overall, results from household level data

from all equivalence scales support our results using individual level data.

6.3 Transfer programs and overall progressivity

In this section we extend our analysis to account for the government transfer programs including

age pension and family bene�ts. In Australia, the government transfer programs are usually

means-tested, using household income and assets. We use data from our HILDA sample to

calculate household income, taxes and transfers. We examine the progressivity of the income tax

system and the transfer system separately and then whole tax and transfer system together. The

relative concentration curves and Suits index are our analytical tool to measure of progressivity

of the tax and transfer system.

The transfer system. Figure 20b illustrates the relative concentration curve for transfers

for 2004, 2009 and 2016.

As seen in Panel b of Figure 18, the Australian transfer system is progressive. The concave

shape implies that higher income households receive a smaller share of transfers relative to

their share of income. When cumulative share of income is plotted against the corresponding

cumulative share of transfers a concave curve above the line of proportionality indicates that

the system is progressive. Thus, the closer the Suits index is to 0, the lower the progressivity of

transfers. Compared to 2004, the transfer system in 2016 is more progressive, while 2009 shows

the least progressive transfer system.

Overall progressivity. Figure 21 compares the trends in the progressivity of the income

tax (top most panel) with that of transfers (middle panel). Except for 2009, the progressivity

of transfers have been relatively stable with a slight increase from 2004 to 2016.

The bottom panel of Figure 21 plots the trend in progressivity of the overall tax-transfer

system. The Suits index for the overall system is a weighted average of the individual Suits

indices where the weights are equal to the system's total revenue. From our sample, the tax

system generates around 60-64% of total revenue and the transfer system generates a negative

35-40% of total revenue during the period. Thus the progressivity of the tax system dominates

trends in the progressivity of the overall tax-transfer system. However, adding transfers increases

the overall Suits index by around 0.1 point compared to the Suits index for tax.

Redistributive e�ects. Figure 22a plots the trend in the Gini coe�cient for income before

and after tax and transfers. Trends in income inequality has been relatively stable during the

period. Transfers play a large role in the redistribution of income. This is observed from the

large gap between the Gini coe�cients for pre-transfer income and that for income after transfers

before tax. Income inequality is further reduced by income tax. However, in comparison, the

redistributive e�ect of income tax is small relative to that of transfers. For brevity we illustrate

the redistributive e�ect of the overall tax-transfer system in Figure 22b using the di�erence in

the Gini coe�cient for income before and after tax and transfers. Trends in the redistributive
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e�ect follows the trend in progressivity for the majority of years. As explained before, the size

of the tax-transfer system also a�ects redistribution. This explains those years where the trends

in redistributive e�ect and progressivity diverge.

6.4 Wealth distribution and progressivity

We examine the relationship between income tax and wealth using the household samples from

HILDA for the years 2006, 2010 and 2014. Wealth is measured in terms of household net worth

which are the total assets net of total liabilities of each household. Table 9 summarises the

wealth and tax distribution for the years.

Table 6 provides evidence of signi�cant inequality in the distribution of wealth. In this

regard, the bottom 20 percent of households own less than 1 percent of total wealth, while the

top 20 percent own more than 63 percent of total wealth - that is, a larger share compared to the

all other quintiles combined. Although the share of tax paid increases as wealth increases, the

share of tax paid relative to the share of wealth held decreases. In 2006, the share of tax burden

of the bottom 20 percent was around 13 times larger than there share of wealth. Whereas, the

share of tax paid by the top 20 percent was around half their share of total wealth. Decreasing

relative tax liabilities with increasing wealth indicate that income tax is regressive in terms

of wealth. The concave relative concentration curve plotting the cumulative share of income

against the cumulative share of wealth in Figure 23 illustrates this regressivity.

7 Conclusion

In this paper we provide a comprehensive examination of income tax progressivity in Australia

using two approaches. The �rst approach measures tax progressivity in terms of tax liabil-

ity progression at a given income level, i.e., the elasticity of tax with respect to income (Tax

progression-based measure). The second approach bases on the distribution of tax liabilities rel-

ative to the income distribution to measure tax progressivity (Tax distribution-based measure).

We estimate these measures using two datasets: administrative data and household survey data.

Our estimation results obtained from the two approaches are quite di�erent. The result from the

tax progression approach indicates a declining trend in tax progressivity throughout the study

period. Meanwhile, the result from the tax distribution approach indicates a progressivity cycle.

Intuitively, the tax progression-based measure provides local estimates of tax progressiv-

ity. Such that the estimated value of the progressivity parameter obtained from least squares

estimates di�er signi�cantly from those obtained from quantile regressions. The elasticity of

tax liability varies considerably across income distribution and over time. The tax progression

approach is limited in evaluating the overall progressivity of Australia's income tax system. On

the other hand, the tax distribution based-measures, i.e., Suits and Kakwani indices, measure

tax progressivity in terms of the distribution of tax liabilities relative to income distribution.

They are more informative in assessing the overall level of tax progressivity.

Moreover, the tax distribution approach is more �exible in identifying driving factors behind

changes in tax progressivity, including income distribution and tax policy. Keeping the income

distribution unchanged, we are able to isolate the e�ect of changes to the tax schedule on

the progressivity level. Similarly, holding the income tax schedule constant we are able to
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isolate the e�ect of changes in the income distribution and examine the e�ect of bracket creep

on the progressivity level. Our results show that the evolution of income distribution and

interactions between income distribution and bracket creep strongly a�ect the progressivity

level of Australia's personal income tax system.

In extension, we examine the distributive role of progressive income taxes. We estimate the

redistributive e�ect of taxes by measuring the di�erence in the Gini coe�cient of pre- and post-

tax income. We �nd that there are diverging trends in the redistributive e�ect and progressivity.

There has been a decline in progressivity; however, an increase in the size of the tax system

maintained the redistributive e�ect at a steady level.

We highlight the quantitative importance of accounting for household heterogeneity when

measuring tax progressivity using household survey data. The magnitude of the Suits index

is highly sensitive to the parametrization of the adult equivalence scale. Taxes and transfers

depend on age, family structure and a large variety of other factors. In addition, since Suits and

Kakwani indices are independent of the size of the tax system, they can be used for international

comparison of tax progressivity across countries. We leave these issues for future research.
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A Appendix A: Main tables and �gures

A.1 Tables

Table 1: Income tax schedule 2004 and 2016

2004 2016

Marginal tax rate Income bracket Marginal tax rate Income bracket

0 Below 6,001 0 Below 18,201
17 percent 6,001 - 21,600 19 percent 18,201 - 37,000
30 percent 21,601 - 52,000 32.5 percent 37,001 - 80,000
42 percent 52,001 - 62,500 37 percent 80,001 - 180,000
47 percent 62,501 or more 47 percent 180,001 or more

Table 2: Local measures of progressivity

De�nition Formula Progressive Regressive

Average rate progression The change in average tax rate ∂t
∂y > 0 < 0

with change in pre-tax income.
Liability progression Elasticity of tax with respect ∂T

∂y ·
y
T > 1 < 1

to pre-tax income.
Residual income progression Elasticity of residual income ∂(y−T )

∂y · y
(y−T ) < 1 > 1

with respect to pre-tax income.

Note that, T denotes the total tax liability and y is pre-tax income.

Table 3: Summary statistics 2004 (ATO)

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 3,545.13 0.90 0.90 0.25 0.00 0.00 0.00 0.04 0.00
Decile 2 10,911.72 2.78 3.69 268.32 0.31 0.31 0.11 0.17 0.02
Decile 3 17,050.47 4.35 8.03 996.04 1.15 1.47 0.27 0.17 0.06
Decile 4 23,092.70 5.89 13.92 2,310.47 2.68 4.14 0.46 0.27 0.10
Decile 5 29,092.61 7.42 21.33 4,405.34 5.11 9.25 0.69 0.30 0.15
Decile 6 35,105.63 8.95 30.28 6,299.00 7.30 16.55 0.82 0.30 0.18
Decile 7 41,826.10 10.66 40.94 8,287.11 9.61 26.16 0.90 0.30 0.20
Decile 8 50,104.27 12.77 53.72 10,720.72 12.43 38.59 0.97 0.34 0.21
Decile 9 62,044.11 15.82 69.53 14,908.27 17.28 55.88 1.09 0.44 0.24
Decile 10 119,534.32 30.47 100.00 38,060.41 44.12 100.00 1.45 0.47 0.30

Top 1% 307,330.78 7.83 100.00 108,528.06 12.58 100.00 1.61 0.47 0.36
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Table 4: Summary statistics 2016 (ATO)

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 5,721.35 0.91 0.91 0.18 0.00 0.00 0.00 0.00 0.00
Decile 2 17,839.45 2.83 3.73 13.68 0.01 0.01 0.00 0.09 0.00
Decile 3 26,869.51 4.26 7.99 800.70 0.60 0.61 0.14 0.19 0.03
Decile 4 35,888.03 5.68 13.67 2,454.06 1.84 2.45 0.32 0.24 0.07
Decile 5 44,429.74 7.04 20.71 5,299.62 3.97 6.41 0.56 0.32 0.12
Decile 6 53,760.50 8.51 29.22 8,587.03 6.43 12.84 0.75 0.32 0.16
Decile 7 65,067.75 10.31 39.53 12,394.41 9.28 22.11 0.90 0.32 0.19
Decile 8 79,557.49 12.60 52.13 17,164.47 12.85 34.96 1.02 0.35 0.22
Decile 9 102,141.99 16.18 68.31 25,072.23 18.76 53.72 1.16 0.37 0.24
Decile 10 200,087.66 31.69 100.00 61,832.74 46.28 100.00 1.46 0.41 0.29

Top 1% 493,875.63 7.82 100.00 181,755.81 13.60 100.00 1.74 0.47 0.36

Table 5: OLS estimates of the parametric tax function

ATO HILDA
Year τ Constant Adj R2 τ Constant Adj R2

2004 0.105 2.467 0.994 0.090 2.154 0.994
(0.001) (0.007) (0.001) (0.014)

2005 0.103 2.436 0.994 0.091 2.182 0.994
(0.001) (0.007) (0.001) (0.013)

2006 0.096 2.295 0.994 0.089 2.169 0.994
(0.001) (0.007) (0.001) (0.015)

2007 0.090 2.182 0.995 0.083 2.075 0.995
(0.001) (0.007) (0.001) (0.014)

2008 0.086 2.129 0.995 0.081 2.032 0.995
(0.001) (0.006) (0.001) (0.013)

2009 0.086 2.145 0.995 0.072 1.877 0.995
(0.001) (0.007) (0.001) (0.013)

2010 0.084 2.123 0.995 0.075 1.941 0.995
(0.001) (0.007) (0.001) (0.014)

2011 0.085 2.142 0.995 0.075 1.952 0.995
(0.001) (0.008) (0.001) (0.011)

2012 0.082 2.073 0.995 0.077 1.985 0.995
(0.001) (0.005) (0.001) (0.011)

2013 0.083 2.101 0.994 0.075 1.962 0.995
(0.001) (0.006) (0.001) (0.012)

2014 0.083 2.102 0.994 0.076 1.986 0.994
(0.001) (0.006) (0.001) (0.013)

2015 0.083 2.087 0.994 0.078 2.021 0.994
(0.001) (0.006) (0.001) (0.012)

2016 0.081 2.048 0.994 0.078 2.008 0.994
(0.001) (0.006) (0.001) (0.013)

Robust standard errors given in parantheses.
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Table 6: Suits index and relative tax liabilities for tax components 2004, 2010 and 2016

(a) Decomposition of major tax components (ATO 2004)

[1] Standard tax [2] LITO [3] Senior O�sets [4] Medicare levy [5] Total tax

Decile Income share Tax share RST Tax share RST Tax share RST Tax share RST Tax share RST

1 0.90 0.03 0.03 -0.24 -0.27 -0.28 -0.31 0.03 0.03 0.00 0.00
2 2.78 0.86 0.31 0.60 0.22 -0.14 -0.05 0.82 0.29 0.31 0.11
3 4.35 1.93 0.44 1.68 0.39 1.18 0.27 1.87 0.43 1.15 0.27
4 5.89 3.14 0.53 2.95 0.50 2.80 0.48 3.13 0.53 2.68 0.46
5 7.42 4.97 0.67 4.98 0.67 4.95 0.67 5.06 0.68 5.11 0.69
6 8.95 6.91 0.77 6.98 0.78 7.04 0.79 7.06 0.79 7.30 0.82
7 10.66 9.09 0.85 9.18 0.86 9.31 0.87 9.25 0.87 9.61 0.90
8 12.77 11.83 0.93 11.96 0.94 12.15 0.95 11.98 0.94 12.43 0.97
9 15.82 16.58 1.05 16.76 1.06 17.04 1.08 16.66 1.05 17.28 1.09
10 30.47 44.66 1.47 45.16 1.48 45.95 1.51 44.15 1.45 44.12 1.45

Suits index 0.21 0.23 0.25 0.21 0.22

(b) Decomposition of major tax components (ATO 2010)

[1] Standard tax [2] LITO [3] Senior O�sets [4] Medicare levy [5] Total tax

Decile Income share Tax share RST Tax share RST Tax share RST Tax share RST Tax share RST

1 0.85 0.09 0.10 -1.32 -1.54 -0.27 -0.32 0.08 0.10 0.00 0.00
2 2.70 1.07 0.40 -0.25 -0.09 0.08 0.03 1.01 0.37 0.02 0.01
3 4.21 2.09 0.50 0.86 0.20 1.36 0.32 2.04 0.48 0.59 0.14
4 5.72 3.14 0.55 2.01 0.35 2.80 0.49 3.12 0.55 1.69 0.30
5 7.16 4.32 0.60 3.49 0.49 4.24 0.59 4.45 0.62 3.50 0.49
6 8.65 6.28 0.73 5.91 0.68 6.36 0.74 6.46 0.75 6.08 0.70
7 10.41 8.73 0.84 8.92 0.86 8.92 0.86 8.90 0.86 9.15 0.88
8 12.72 11.92 0.94 12.79 1.01 12.26 0.96 12.06 0.95 13.06 1.03
9 16.04 16.76 1.04 18.15 1.13 17.26 1.08 16.84 1.05 18.29 1.14
10 31.54 45.60 1.45 49.44 1.57 46.99 1.49 45.03 1.43 47.60 1.51

Suits index 0.21 0.30 0.24 0.21 0.27

(c) Decomposition of major tax components (ATO 2016)

[1] Standard tax [2] LITO [3] Senior O�sets [4] Medicare levy [5] Total tax

Decile Income share Tax share RST Tax share RST Tax share RST Tax share RST Tax share RST

1 0.91 0.00 0.00 -0.35 -0.38 -0.29 -0.31 0.00 0.00 0.00 0.00
2 2.83 0.12 0.04 -0.23 -0.08 -0.42 -0.15 0.11 0.04 0.01 0.00
3 4.26 1.08 0.25 0.75 0.18 0.64 0.15 1.09 0.26 0.60 0.14
4 5.68 2.31 0.41 2.01 0.35 2.04 0.36 2.35 0.41 1.84 0.32
5 7.04 3.99 0.57 3.78 0.54 3.92 0.56 4.18 0.59 3.97 0.56
6 8.51 6.14 0.72 6.08 0.71 6.19 0.73 6.38 0.75 6.43 0.75
7 10.31 8.77 0.85 8.87 0.86 8.89 0.86 8.97 0.87 9.28 0.90
8 12.60 12.22 0.97 12.45 0.99 12.43 0.99 12.37 0.98 12.85 1.02
9 16.18 18.02 1.11 18.36 1.14 18.35 1.13 18.04 1.12 18.76 1.16
10 31.69 47.35 1.49 48.26 1.52 48.23 1.52 46.51 1.47 46.28 1.46

Suits index 0.25 0.27 0.27 0.24 0.25

Table 7: Distribution of tax liabilities in 2004 and 2016 under the 2004 tax schedule

Pre-tax income (mean) Tax liability (mean) Share of income (%) Share of tax (%) Relative share
Decile 2004 2016 2004 2016 2004 2016 2004 2016 2004 2016

Decile 1 3,545.13 5,856.41 0.25 116.50 0.90 0.95 0.00 0.07 0.00 0.07
Decile 2 10,911.72 17,682.05 268.32 1,161.26 2.78 2.87 0.31 0.68 0.11 0.24
Decile 3 17,050.47 26,242.04 996.04 3,240.40 4.35 4.26 1.15 1.89 0.27 0.44
Decile 4 23,092.70 35,047.68 2,310.47 6,179.92 5.89 5.69 2.68 3.60 0.46 0.63
Decile 5 29,092.61 43,567.04 4,405.34 8,730.71 7.42 7.07 5.11 5.09 0.69 0.72
Decile 6 35,105.63 52,853.89 6,299.00 11,583.49 8.95 8.58 7.30 6.75 0.82 0.79
Decile 7 41,826.10 64,107.11 8,287.11 15,911.90 10.66 10.41 9.61 9.28 0.90 0.89
Decile 8 50,104.27 78,541.51 10,720.72 22,266.66 12.77 12.75 12.43 12.98 0.97 1.02
Decile 9 62,044.11 100,845.86 14,908.27 32,190.83 15.82 16.38 17.28 18.77 1.09 1.15
Decile 10 119,534.32 191,092.03 38,060.41 70,161.54 30.47 31.03 44.12 40.90 1.45 1.32
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Table 8: Relative tax liabilities and Suits index for counterfactual tax schedules on the 2016
income distribution

Tax schedule applied to data

Decile Actual 2015 2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.06 0.07 0.07
2 0.00 0.00 0.00 0.00 0.05 0.05 0.06 0.08 0.14 0.16 0.21 0.23 0.24
3 0.14 0.14 0.13 0.13 0.18 0.19 0.20 0.22 0.27 0.32 0.42 0.44 0.44
4 0.32 0.32 0.31 0.31 0.34 0.36 0.38 0.41 0.49 0.60 0.63 0.64 0.63
5 0.56 0.57 0.53 0.53 0.56 0.57 0.60 0.62 0.68 0.74 0.74 0.73 0.72
6 0.75 0.75 0.73 0.73 0.74 0.75 0.76 0.77 0.80 0.82 0.81 0.80 0.79
7 0.90 0.90 0.88 0.88 0.89 0.89 0.89 0.89 0.88 0.89 0.87 0.87 0.89
8 1.02 1.02 1.00 1.00 1.00 0.99 0.99 0.97 0.96 0.96 0.98 1.00 1.02
9 1.16 1.16 1.15 1.15 1.13 1.12 1.12 1.11 1.10 1.08 1.11 1.14 1.15
10 1.46 1.46 1.47 1.47 1.46 1.45 1.43 1.43 1.39 1.36 1.35 1.33 1.32

Suits index 0.25 0.25 0.26 0.26 0.25 0.24 0.23 0.23 0.21 0.19 0.18 0.17 0.17

Table 9: Share of wealth by share of income tax liability by percentiles of wealth

2006 2010 2014
Percentile Wealth (%) Tax (%) Relative Wealth (%) Tax (%) Relative Wealth (%) Tax (%) Relative

Bottom 20 0.52 6.78 13.09 0.53 6.09 11.55 0.58 5.50 9.50
20 - 40 4.12 15.66 3.80 3.96 15.93 4.02 3.91 16.37 4.19
40 - 60 10.57 16.53 1.56 10.90 18.40 1.69 10.85 19.07 1.76
60 - 80 19.32 21.94 1.14 20.63 21.96 1.06 21.00 21.06 1.00
Top 20 65.47 39.09 0.60 63.98 37.62 0.59 63.66 38.00 0.60

Suits index -0.38 -0.38 -0.36
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A.2 Figures

Figure 1: Changes to the tax schedule 2004 - 2016
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Figure 2: Changes to the low income tax o�set 2004 - 2016
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Figure 4: Trends in pre-tax nominal income (ATO)

(a) By decile
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(b) Top 1%
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Figure 5: Trends in pre-tax real income in 2004 AUD$ (ATO)

(a) By decile
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Figure 6: Marginal and average tax rates (ATO)
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Figure 7: Trends in tax liabilities by decile (ATO)
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Figure 8: Average tax rates and tax liability by income (ATO)
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Figure 9: Share of tax relative to share of income by decile

(a) Share of pre-tax income by decile
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(b) Share of total tax liabilities by decile
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Figure 10: Trends in progressivity parameter τ (ATO)
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Figure 11: Trends in progressivity τ : mean vs quantiles (ATO)
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Figure 12: Kakwani and Suits index 2004 - 2016 (ATO & HILDA)
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Figure 13: Progressiveness of the major components of total tax (ATO)
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Figure 14: Relative tax liabilities
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Figure 15: Income distribution 2004 and 2016
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Figure 16: Constant tax schedules and progressivity
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Figure 17: Redistributive e�ect of income tax and its relation to progressivity
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Figure 18: Predicted average tax rates by household type 2016
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(b) Couples with children
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Figure 19: Comparison of trends in progressivity from individual level data and household data

(a) OECD equivalence scales
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Figure 20: Relative concentration curves for taxes and transfers (HILDA)

(a) Relative concentration curves for income tax
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(b) Relative concentration curves for transfers
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Figure 21: Trends in the progressivity of the tax-transfer system (HILDA)
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Figure 22: Redistributive e�ect of the tax-transfer system

(a) Income inequality
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(b) Redistributive e�ect of net taxes
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Figure 23: Relative concentration curve for cumulative share of wealth and income tax
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B Appendix B: Estimation of tax payments

Neither of our 2 samples include actual tax payments. Taxes and transfers in HILDA are

estimated using a comprehensive set of income and demographic variables detailed in Wilkins

(2014a). We rely on the HILDA tax model to estimate tax liabilities for the ATO data. The

tax formula is

Tax = Treg + Tsuper +ML+MS−O�sets− IC+ Tred (14)

where,

Treg is tax on taxable income minus redundancy payments and superannuation income

Tsuper is tax on superannuation income

ML is medicare levy

MS is medicare levy surcharge

O�sets is total o�sets

IC is dividend franking credit amount

Tred is tax on redundancy payments

B.1 Major components of the tax function

B.1.1 Low income tax o�set (LITO)

LITO =


LITOmax if Inc ≤ IncLIL
LITOmax − litotaper

(
Inc− IncLIL

)
if IncLIL < Inc < IncLIH

0 if Inc ≥ IncLIH

(15)

where Inc is the personal taxable income of the individual, IncLIL is the maximum taxable

income before the o�set starts reducing, IncLIH is the lowest taxable income at which the o�set

is reduced to zero and litotaper is the taper rate for the o�set.

B.1.2 Senior Australians tax o�set (SATO)

Senior Australians Tax O�set (SATO) is estimated for 2004 - 2012. From 1 July 2012, SATO was

replaced by the Seniors and Pensioners Tax O�set (SAPTO). SATO applies only to individuals

over the Age Pension age.

SATO =


SATOmax if Inc ≤ IncSATOL

SATOmax − satotaper
(
Inc− IncSATOL

)
if IncSATOL < Inc < IncSATOH

0 if Inc ≥ IncSATOH

(16)
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where Inc is the personal taxable income of the individual, IncSATOL is the maximum taxable

income before the o�set starts reducing, IncSATOH is the lowest taxable income at which the

o�set is reduced to zero and satotaper is the taper rate for the o�set.

B.1.3 Pensioner's tax o�set (PTO)

Pensioner's Tax O�set (PTO) is estimated for 2004 - 2012. From 1 July 2012, PTO was amal-

gamated into the Seniors and Pensioners Tax O�set (SAPTO). PTO applies only to individuals

below the Age Pension age that received a pension other than the Disability Support Pension

or received Parenting Payment Single. Due lack of detailed data, we assume that those indi-

viduals below that age of 65 with a government pensions and allowances amount greater than

0 as eligible for PTO from 2004 - 2012.

PTO =


PTOmax if Inc ≤ IncPTOL

PTOmax − ptotaper
(
Inc− IncPTOL

)
if IncPTOL < Inc < IncPTOH

0 if Inc ≥ IncPTOH

(17)

B.1.4 Senior Australians and pensioners tax o�set (SAPTO)

From 1 July 2012, SATO and PTO were amalgamated into the SAPTO. Our o�set estimations

use the formula and eligibility criterion for the SATO.

B.1.5 Mature age workers tax o�set (MATO)

We estimate MATO for 2005 to 2014 for employed persons aged 55 years and over. It is equal

to 5% of wage and salary income net of deductions, up to a maximum of $500. It is reduced

for wage and salary income net of deductions in excess of a threshold ($48,000 in 2004-05 and

$53,000 thereafter) at a rate of 5%.

B.2 Medicare levy and surcharge

Due to lack of information on dependents and family income, medicare levy is estimated under

the assumption that all persons in the dataset are single individuals without any dependents.

The formula for medicare levy is

ML =


0 if Inc ≤ IncmL
tm (Inc− IncmL ) if IncmL < Inc < IncmH

0.015× Inc if Inc ≥ IncmH

(18)

where Inc is taxable income, IncmL is the threshold below which no medicare levy is payable,

IncmH is the threshold above which the full rate applies and tm is the rate of the levy between

the two thresholds.

Medicare levy surcharge is estimated by multiplying the surcharge rate for the relevant year

by the taxable income for those who did not have private health insurance.
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B.3 Tax on superannuation

First, we calculate tax on regular income (taxable income less redundancy payments) inclusive

of superannuation income (Tws). Second we calculate tax on regular income exclusive of super

(Tns).

For those below preservation age (less than 55 years), superannuation is taxed at the

marginal tax rates. For those between 55 and 60 years, the taxed component of superan-

nuation income is taxed at the marginal tax rate less tax o�set of 15%. This was the same

for those above 60 years up till 1 July 2007. Since then, superannuation income has been tax

exempt when paid to an individual aged 60 years or older. Bene�ts are still taxed when paid

from a fund which has not paid tax on its contributions and earnings (untaxed component).

The tax rate is the marginal rate less tax o�set of 10%. Thus, tax on superannuation income is

Tsuper =



Tws − Tns if age < 55

Tws − Tns − 0.15× Its if age ∈ [55, 60)

Tws − Tns − 0.15× Its if age ≥ 60 and year ≤ 2007

Tws − Tns − 0.1× Ius if age ≥ 60 and year > 2007

(19)

where Tws is tax on regular income inclusive of taxable super, Tns is tax on regular income

exclusive of taxable super, Ius is untaxed component of super, Its is taxed component of super.

For those 60 and above, taxable superannuation only includes the untaxed component after

2007. This is adjusted for in the calculation of Tws and Tns.

B.4 Di�erences between tax estimation in ATO and HILDA

our calculations di�er from HILDA on a few major components. First, where HILDA tax

calculations account for detailed demographic information, we treat all persons in the ATO

sample as being without any dependents. This in�uences heavily on our calculations of the

Medicare Levy. The lack of such demographic information in the ATO dataset is a signi�cant

drawback in our analysis. Second, due to limitations on information on partners (spouses), we

were unable to calculate the Spouse Dependent Tax O�set.

On the other hand, our calculations rely more on actual values rather than imputed values

compared to the HILDA dataset. For example HILDA sets dividend franking credits as 41%

of reported share income. In contrast, the ATO data includes actual amounts for dividend

franking credits. Moreover, HILDA does not include actual deductions and approximates based

on ATO statistics. Total deductions are included in the ATO data and taxable income after

deductions is also included.

The following Table summarises the key di�erences between the two estimations.
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Table 10: Key di�erences between HILDA tax and ATO tax estimation

HILDA ATO

Dividend imputation credits Estimated Actual
Disability support pension (non-taxable) Estimated (no data)
Wife pension (non-taxable) Estimated (no data)
Carer payment (non-taxable) Estimated (no data)
Carer allowance (non-taxable) Estimated (no data)
Salary sacri�ce pre-2009 0.5% of wages 0.5% of wages
Salary sacri�ce post 2009 Estimated 0.5% of wages
Deductions Estimated Actual
Taxable income Estimated Actual
Tax on superannuation bene�ts Approximate Approximate
Tax on redundancy payments Estimated Estimated
Medicare levy Estimated Only singles and couples (no dependents)
Senior Australians Tax O�set (SATO) Estimated Estimated
Pensioners Tax O�set (PETO) Estimated Excludes detailed spouse related pensions
Bene�ciary Tax O�set (BTO) Estimated (no data)
Senior Aust. & Pensioners Tax O�set (SAPTO) Estimated Assume all in eligible age group receives o�set
Spouse Tax O�set Estimated (no data)
Other o�sets Approximate Approximate
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C Appendix C: Detailed tables of descriptive and summary statis-

tics

C.1 HILDA

We provide the descriptive and summary statistics of HILDA sample.

C.1.1 Sample composition

Table 11: HILDA: Sample composition 2004

Data Sample Excluded

N 17,209.00 16,283.00 926.00
Percent of data 100.00 94.62 5.69
Percent female 51.22 50.57 62.63
Age (mean) 35.45 33.98 61.28
Age (sd) 22.21 21.57 16.76
Total income (mean) 26,320.79 27,134.20 12,017.61
Total income (sd) 37,120.83 37,715.46 19,486.23
Tax liability (mean) 5,110.06 5,439.18 -677.37
Tax liability (sd) 11,743.86 11,986.72 1,088.63
Average tax rate (mean) 0.08 0.09 -0.06
Average tax rate (sd) 0.11 0.11 0.13

Table 12: HILDA: Sample composition 2005

Data Sample Excluded

N 17,467.00 16,575.00 892.00
Percent of data 100.00 94.89 5.38
Percent female 51.33 50.73 62.44
Age (mean) 35.64 34.24 61.58
Age (sd) 22.28 21.68 16.68
Total income (mean) 28,318.60 29,100.22 13,794.77
Total income (sd) 43,738.84 44,316.41 27,325.06
Tax liability (mean) 5,499.52 5,831.58 -670.80
Tax liability (sd) 13,363.89 13,637.85 1,011.59
Average tax rate (mean) 0.08 0.09 -0.06
Average tax rate (sd) 0.11 0.11 0.10
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Table 13: HILDA: Sample composition 2006

Data Sample Excluded

N 17,453.00 16,568.00 885.00
Percent of data 100.00 94.93 5.34
Percent female 51.53 51.10 59.44
Age (mean) 35.88 34.48 62.07
Age (sd) 22.33 21.72 16.49
Total income (mean) 31,014.28 31,585.48 20,320.87
Total income (sd) 61,590.26 48,890.38 173,125.09
Tax liability (mean) 5,880.97 6,240.81 -855.46
Tax liability (sd) 14,341.22 14,618.27 2,770.84
Average tax rate (mean) 0.08 0.09 -0.06
Average tax rate (sd) 0.11 0.10 0.15

Table 14: HILDA: Sample composition 2007

Data Sample Excluded

N 17,280.00 16,303.00 977.00
Percent of data 100.00 94.35 5.99
Percent female 51.53 50.98 60.70
Age (mean) 36.00 34.51 60.92
Age (sd) 22.43 21.80 17.65
Total income (mean) 32,389.51 33,556.51 12,916.04
Total income (sd) 56,815.97 55,000.72 78,862.46
Tax liability (mean) 5,903.51 6,315.87 -977.52
Tax liability (sd) 17,069.65 17,481.79 1,892.75
Average tax rate (mean) 0.07 0.08 -0.06
Average tax rate (sd) 0.11 0.10 0.21

Table 15: HILDA: Sample composition 2008

Data Sample Excluded

N 17,144.00 16,186.00 958.00
Percent of data 100.00 94.41 5.92
Percent female 51.53 50.99 60.65
Age (mean) 36.32 34.77 62.58
Age (sd) 22.55 21.89 16.45
Total income (mean) 34,365.40 35,210.07 20,094.23
Total income (sd) 56,525.80 57,332.54 37,803.36
Tax liability (mean) 5,955.78 6,371.77 -1,072.67
Tax liability (sd) 15,295.83 15,638.71 1,563.32
Average tax rate (mean) 0.07 0.08 -0.06
Average tax rate (sd) 0.11 0.10 0.14
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Table 16: HILDA: Sample composition 2009

Data Sample Excluded

N 17,632.00 16,615.00 1,017.00
Percent of data 100.00 94.23 6.12
Percent female 51.23 50.70 59.88
Age (mean) 36.20 34.63 61.90
Age (sd) 22.49 21.82 17.07
Total income (mean) 36,005.50 36,858.18 22,074.97
Total income (sd) 52,421.43 52,997.38 39,391.84
Tax liability (mean) 5,899.36 6,328.46 -1,111.03
Tax liability (sd) 15,809.26 16,181.91 1,739.73
Average tax rate (mean) 0.06 0.07 -0.07
Average tax rate (sd) 0.14 0.09 0.43

Table 17: HILDA: Sample composition 2010

Data Sample Excluded

N 17,855.00 16,852.00 1,003.00
Percent of data 100.00 94.38 5.95
Percent female 51.13 50.60 60.02
Age (mean) 36.32 34.77 62.27
Age (sd) 22.53 21.86 17.27
Total income (mean) 37,016.36 37,929.58 21,672.82
Total income (sd) 55,816.46 56,745.11 33,331.16
Tax liability (mean) 6,219.30 6,656.90 -1,132.95
Tax liability (sd) 16,964.61 17,359.18 1,730.08
Average tax rate (mean) 0.07 0.07 -0.06
Average tax rate (sd) 0.11 0.09 0.18

Table 18: HILDA: Sample composition 2011

Data Sample Excluded

N 23,415.00 22,070.00 1,345.00
Percent of data 100.00 94.26 6.09
Percent female 51.15 50.81 56.73
Age (mean) 36.43 34.82 62.80
Age (sd) 22.65 21.96 16.67
Total income (mean) 38,221.75 39,179.82 22,500.86
Total income (sd) 57,325.11 58,136.59 38,570.97
Tax liability (mean) 6,308.47 6,762.64 -1,144.03
Tax liability (sd) 17,273.04 17,685.02 1,767.48
Average tax rate (mean) 0.07 0.07 -0.06
Average tax rate (sd) 0.10 0.09 0.12
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Table 19: HILDA: Sample composition 2012

Data Sample Excluded

N 23,182.00 21,969.00 1,213.00
Percent of data 100.00 94.77 5.52
Percent female 51.23 50.80 58.86
Age (mean) 36.62 35.11 63.99
Age (sd) 22.74 22.07 16.47
Total income (mean) 40,329.30 41,175.98 24,994.81
Total income (sd) 67,102.36 68,191.50 39,840.45
Tax liability (mean) 6,827.22 7,265.13 -1,103.88
Tax liability (sd) 17,215.40 17,574.78 1,887.45
Average tax rate (mean) 0.07 0.08 -0.05
Average tax rate (sd) 0.10 0.10 0.09

Table 20: HILDA: Sample composition 2013

Data Sample Excluded

N 23,299.00 22,055.00 1,244.00
Percent of data 100.00 94.66 5.64
Percent female 51.29 50.88 58.52
Age (mean) 36.60 35.05 64.08
Age (sd) 22.82 22.16 15.96
Total income (mean) 41,428.13 42,109.79 29,342.99
Total income (sd) 64,001.69 64,182.61 59,444.33
Tax liability (mean) 7,062.66 7,526.72 -1,164.61
Tax liability (sd) 20,276.84 20,739.43 1,811.28
Average tax rate (mean) 0.07 0.07 -0.06
Average tax rate (sd) 0.10 0.10 0.09

Table 21: HILDA: Sample composition 2014

Data Sample Excluded

N 23,110.00 21,893.00 1,217.00
Percent of data 100.00 94.73 5.56
Percent female 51.30 50.92 58.26
Age (mean) 36.84 35.28 64.86
Age (sd) 22.92 22.23 16.07
Total income (mean) 42,949.87 43,652.89 30,303.13
Total income (sd) 66,933.22 67,815.26 46,637.17
Tax liability (mean) 7,293.62 7,766.62 -1,215.38
Tax liability (sd) 20,057.72 20,499.67 1,859.12
Average tax rate (mean) 0.07 0.08 -0.06
Average tax rate (sd) 0.10 0.10 0.10
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Table 22: HILDA: Sample composition 2015

Data Sample Excluded

N 23,297.00 22,138.00 1,159.00
Percent of data 100.00 95.03 5.24
Percent female 51.39 51.00 58.84
Age (mean) 37.02 35.52 65.69
Age (sd) 23.02 22.34 15.93
Total income (mean) 43,813.96 44,270.54 35,092.89
Total income (sd) 67,824.08 66,472.83 89,403.80
Tax liability (mean) 7,734.80 8,132.76 133.30
Tax liability (sd) 21,584.95 20,533.84 35,380.41
Average tax rate (mean) 0.07 0.08 -0.06
Average tax rate (sd) 0.11 0.10 0.13

Table 23: HILDA: Sample composition 2016

Data Sample Excluded

N 23,496.00 22,356.00 1,140.00
Percent of data 100.00 95.15 5.10
Percent female 51.29 50.97 57.54
Age (mean) 37.10 35.62 66.12
Age (sd) 23.16 22.50 15.51
Total income (mean) 44,892.54 45,510.38 32,776.31
Total income (sd) 78,786.63 79,141.94 70,406.32
Tax liability (mean) 7,959.73 8,398.34 -641.62
Tax liability (sd) 22,013.80 21,803.77 24,245.36
Average tax rate (mean) 0.07 0.08 -0.06
Average tax rate (sd) 0.11 0.10 0.10

C.1.2 Tables of income distribution, tax liabilities since 2004

Table 24: HILDA: Summary statistics 2004

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 413.06 0.15 0.15 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 7,306.95 2.69 2.85 17.46 0.03 0.03 0.01 0.11 0.00
Decile 5 12,479.02 4.60 7.44 203.05 0.37 0.41 0.08 0.17 0.02
Decile 6 19,904.63 7.34 14.78 1,321.32 2.43 2.83 0.33 0.21 0.06
Decile 7 30,206.50 11.13 25.91 4,115.93 7.57 10.40 0.68 0.30 0.13
Decile 8 40,612.26 14.97 40.88 7,288.80 13.40 23.80 0.90 0.30 0.18
Decile 9 54,981.16 20.26 61.14 11,511.27 21.16 44.97 1.04 0.38 0.21
Decile 10 105,438.42 38.86 100.00 29,934.00 55.03 100.00 1.42 0.47 0.28

Top 1% 254,949.64 9.40 100.00 76,720.30 14.11 100.00 1.50 0.47 0.31
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Table 25: HILDA: Summary statistics 2005

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 682.36 0.23 0.23 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 8,128.31 2.79 3.03 27.64 0.05 0.05 0.02 0.13 0.00
Decile 5 13,625.73 4.68 7.71 264.94 0.45 0.50 0.10 0.17 0.02
Decile 6 21,879.75 7.52 15.23 1,655.79 2.84 3.34 0.38 0.24 0.07
Decile 7 32,242.21 11.08 26.31 4,604.12 7.90 11.24 0.71 0.30 0.14
Decile 8 43,157.43 14.83 41.14 7,858.28 13.48 24.71 0.91 0.30 0.18
Decile 9 57,896.34 19.90 61.03 12,209.53 20.94 45.65 1.05 0.36 0.21
Decile 10 113,390.06 38.97 100.00 31,695.49 54.35 100.00 1.39 0.47 0.27

Top 1% 297,500.97 10.22 100.00 87,678.79 15.04 100.00 1.47 0.47 0.31

Table 26: HILDA: Summary statistics 2006

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,028.32 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 9,420.67 2.98 3.31 51.57 0.08 0.08 0.03 0.13 0.00
Decile 5 15,094.50 4.78 8.09 323.48 0.52 0.60 0.11 0.15 0.02
Decile 6 23,909.56 7.57 15.66 1,817.25 2.91 3.51 0.38 0.26 0.07
Decile 7 34,519.85 10.93 26.59 4,938.12 7.91 11.43 0.72 0.30 0.14
Decile 8 45,952.71 14.55 41.13 8,458.00 13.55 24.98 0.93 0.30 0.18
Decile 9 61,995.19 19.63 60.76 12,906.63 20.68 45.66 1.05 0.35 0.21
Decile 10 123,933.96 39.24 100.00 33,913.00 54.34 100.00 1.38 0.44 0.27

Top 1% 335,389.06 10.62 100.00 95,816.36 15.35 100.00 1.45 0.47 0.30

Table 27: HILDA: Summary statistics 2007

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,029.76 0.31 0.31 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 9,528.47 2.84 3.15 11.88 0.02 0.02 0.01 0.13 0.00
Decile 5 15,838.90 4.72 7.87 225.76 0.36 0.38 0.08 0.15 0.01
Decile 6 25,210.74 7.51 15.38 1,550.71 2.46 2.83 0.33 0.22 0.06
Decile 7 36,650.09 10.92 26.30 4,914.51 7.78 10.61 0.71 0.30 0.13
Decile 8 48,722.02 14.52 40.82 8,569.72 13.57 24.18 0.93 0.30 0.18
Decile 9 65,635.43 19.56 60.38 13,245.52 20.97 45.15 1.07 0.31 0.20
Decile 10 132,949.73 39.62 100.00 34,640.62 54.85 100.00 1.38 0.41 0.25

Top 1% 363,774.44 10.84 100.00 106,880.38 16.92 100.00 1.56 0.45 0.29
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Table 28: HILDA: Summary statistics 2008

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,322.49 0.38 0.38 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 10,339.55 2.94 3.31 8.84 0.01 0.01 0.00 0.14 0.00
Decile 5 16,707.00 4.74 8.06 255.56 0.40 0.41 0.08 0.15 0.01
Decile 6 26,581.22 7.55 15.61 1,582.36 2.48 2.90 0.33 0.18 0.06
Decile 7 38,331.14 10.89 26.49 4,515.68 7.09 9.99 0.65 0.30 0.12
Decile 8 51,245.49 14.55 41.05 8,483.28 13.31 23.30 0.91 0.30 0.16
Decile 9 68,882.27 19.56 60.61 13,804.33 21.66 44.96 1.11 0.32 0.20
Decile 10 138,691.55 39.39 100.00 35,067.70 55.04 100.00 1.40 0.41 0.25

Top 1% 359,034.78 10.20 100.00 94,626.15 14.85 100.00 1.46 0.45 0.27

Table 29: HILDA: Summary statistics 2009

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,075.05 0.29 0.29 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 10,460.51 2.84 3.13 0.00 0.00 0.00 0.00 0.14 0.00
Decile 5 18,363.02 4.98 8.11 143.54 0.23 0.23 0.05 0.15 0.01
Decile 6 28,819.88 7.82 15.93 1,383.56 2.19 2.41 0.28 0.16 0.05
Decile 7 40,813.57 11.07 27.00 3,969.78 6.27 8.69 0.57 0.30 0.10
Decile 8 54,474.09 14.78 41.78 8,157.17 12.89 21.58 0.87 0.30 0.15
Decile 9 72,874.27 19.77 61.55 13,847.23 21.88 43.46 1.11 0.32 0.19
Decile 10 141,701.45 38.45 100.00 35,783.34 56.54 100.00 1.47 0.41 0.24

Top 1% 360,636.75 9.78 100.00 102,809.31 16.25 100.00 1.66 0.45 0.28

Table 30: HILDA: Summary statistics 2010

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,471.22 0.39 0.39 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 10,980.15 2.89 3.28 0.00 0.00 0.00 0.00 0.15 0.00
Decile 5 18,373.56 4.84 8.13 120.19 0.18 0.18 0.04 0.15 0.01
Decile 6 28,437.10 7.50 15.62 1,312.10 1.97 2.15 0.26 0.15 0.04
Decile 7 40,448.83 10.66 26.29 3,890.79 5.84 8.00 0.55 0.29 0.09
Decile 8 54,577.53 14.39 40.68 8,338.09 12.53 20.52 0.87 0.30 0.15
Decile 9 74,242.64 19.57 60.25 14,448.35 21.70 42.23 1.11 0.32 0.19
Decile 10 150,764.77 39.75 100.00 38,459.45 57.77 100.00 1.45 0.39 0.24

Top 1% 392,120.03 10.34 100.00 110,082.96 16.54 100.00 1.60 0.45 0.27
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Table 31: HILDA: Summary statistics 2011

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,549.85 0.40 0.40 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 11,289.62 2.88 3.28 0.00 0.00 0.00 0.00 0.15 0.00
Decile 5 19,008.86 4.85 8.13 104.54 0.15 0.15 0.03 0.15 0.00
Decile 6 29,373.42 7.50 15.63 1,307.79 1.93 2.09 0.26 0.15 0.04
Decile 7 42,308.59 10.80 26.42 4,104.59 6.07 8.16 0.56 0.28 0.10
Decile 8 56,602.84 14.45 40.87 8,525.34 12.61 20.76 0.87 0.30 0.15
Decile 9 76,877.26 19.62 60.49 14,944.08 22.10 42.86 1.13 0.32 0.19
Decile 10 154,787.73 39.51 100.00 38,640.10 57.14 100.00 1.45 0.39 0.24

Top 1% 390,994.50 9.98 100.00 108,385.48 16.03 100.00 1.61 0.45 0.28

Table 32: HILDA: Summary statistics 2012

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,782.96 0.43 0.43 0.00 0.00 0.00 0.00 0.01 0.00
Decile 4 12,425.12 3.02 3.45 0.00 0.00 0.00 0.00 0.15 0.00
Decile 5 20,232.98 4.91 8.36 163.98 0.23 0.23 0.05 0.15 0.01
Decile 6 30,733.25 7.46 15.83 1,484.27 2.04 2.27 0.27 0.15 0.05
Decile 7 43,885.81 10.66 26.49 4,493.32 6.18 8.45 0.58 0.30 0.10
Decile 8 58,595.12 14.23 40.72 9,021.07 12.42 20.87 0.87 0.30 0.15
Decile 9 79,995.86 19.43 60.14 16,014.86 22.04 42.91 1.13 0.33 0.20
Decile 10 164,108.75 39.86 100.00 41,473.75 57.09 100.00 1.43 0.39 0.25

Top 1% 428,726.03 10.41 100.00 108,803.49 14.98 100.00 1.44 0.45 0.27

Table 33: HILDA: Summary statistics 2013

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,532.24 0.36 0.36 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 12,345.14 2.93 3.30 0.00 0.00 0.00 0.00 0.00 0.00
Decile 5 20,674.95 4.91 8.21 37.47 0.05 0.05 0.01 0.16 0.00
Decile 6 31,061.23 7.38 15.58 1,200.36 1.59 1.64 0.22 0.20 0.04
Decile 7 44,996.51 10.69 26.27 4,523.12 6.01 7.65 0.56 0.32 0.10
Decile 8 60,609.01 14.39 40.66 9,358.96 12.43 20.09 0.86 0.32 0.15
Decile 9 82,714.69 19.64 60.30 16,492.31 21.91 42.00 1.12 0.35 0.20
Decile 10 167,164.11 39.70 100.00 43,654.96 58.00 100.00 1.46 0.39 0.25

Top 1% 424,150.44 10.07 100.00 123,498.29 16.41 100.00 1.63 0.45 0.27
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Table 34: HILDA: Summary statistics 2014

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,800.48 0.41 0.41 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 13,280.50 3.04 3.45 0.00 0.00 0.00 0.00 0.00 0.00
Decile 5 21,584.75 4.94 8.40 72.87 0.09 0.09 0.02 0.18 0.00
Decile 6 32,012.85 7.33 15.73 1,337.94 1.72 1.82 0.23 0.21 0.04
Decile 7 45,972.76 10.53 26.26 4,739.86 6.10 7.92 0.58 0.32 0.10
Decile 8 61,788.50 14.15 40.42 9,711.81 12.50 20.42 0.88 0.32 0.16
Decile 9 84,829.18 19.43 59.85 17,259.00 22.22 42.65 1.14 0.35 0.20
Decile 10 175,259.84 40.15 100.00 44,544.74 57.35 100.00 1.43 0.39 0.25

Top 1% 462,118.19 10.59 100.00 122,353.96 15.75 100.00 1.49 0.45 0.27

Table 35: HILDA: Summary statistics 2015

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,728.73 0.39 0.39 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 13,666.55 3.09 3.48 0.00 0.00 0.00 0.00 0.00 0.00
Decile 5 22,134.29 5.00 8.48 95.11 0.12 0.12 0.02 0.19 0.00
Decile 6 32,651.33 7.38 15.85 1,511.77 1.86 1.98 0.25 0.21 0.04
Decile 7 46,627.78 10.53 26.39 5,118.89 6.29 8.27 0.60 0.32 0.11
Decile 8 62,622.40 14.15 40.53 10,314.07 12.68 20.95 0.90 0.32 0.16
Decile 9 86,077.63 19.44 59.97 17,977.27 22.10 43.06 1.14 0.36 0.21
Decile 10 177,196.70 40.03 100.00 46,310.53 56.94 100.00 1.42 0.40 0.26

Top 1% 459,619.16 10.38 100.00 126,824.56 15.59 100.00 1.50 0.47 0.29

Table 36: HILDA: Summary statistics 2016

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Decile 3 1,686.99 0.37 0.37 0.00 0.00 0.00 0.00 0.00 0.00
Decile 4 13,932.36 3.06 3.43 0.09 0.00 0.00 0.00 0.01 0.00
Decile 5 22,461.94 4.94 8.37 109.47 0.13 0.13 0.03 0.19 0.00
Decile 6 33,537.56 7.37 15.74 1,674.58 1.99 2.12 0.27 0.22 0.05
Decile 7 47,839.57 10.51 26.25 5,533.93 6.59 8.71 0.63 0.32 0.11
Decile 8 64,486.63 14.17 40.42 10,703.12 12.74 21.46 0.90 0.32 0.16
Decile 9 87,542.95 19.24 59.65 18,504.35 22.03 43.49 1.15 0.36 0.21
Decile 10 183,615.80 40.35 100.00 47,457.85 56.51 100.00 1.40 0.40 0.26

Top 1% 512,309.31 11.26 100.00 133,670.02 15.92 100.00 1.41 0.47 0.28
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Senior Australians Tax O�set

Table 37: HILDA: Income statistics for the top 1%

N Min Mean SD Max

2004 162.00 155,221.00 255,460.65 114,030.77 722,959.00
2005 164.00 171,000.00 298,861.48 199,897.84 1,617,028.00
2006 164.00 185,253.00 336,929.65 220,939.95 2,169,550.00
2007 163.00 200,006.00 363,804.56 285,910.88 2,287,000.00
2008 161.00 208,618.00 359,840.98 314,276.11 2,964,455.00
2009 166.00 212,900.00 360,771.07 203,311.56 1,575,000.00
2010 168.00 235,200.00 392,606.36 219,741.96 1,505,000.00
2011 220.00 228,180.00 391,513.76 237,778.89 2,000,000.00
2012 219.00 245,500.00 429,304.89 377,888.15 5,165,582.00
2013 220.00 249,896.00 424,587.38 288,448.65 2,006,000.00
2014 218.00 269,005.00 462,949.29 299,058.65 2,039,000.00
2015 221.00 270,400.00 459,944.77 260,325.49 2,539,834.00
2016 223.00 276,000.00 512,905.01 449,695.08 5,847,000.00
All years 2,469.00 155,221.00 396,615.37 293,569.51 5,847,000.00

C.2 ATO

In this section of we provide the descriptive and summary statistics of ATO sample.

C.2.1 Sample composition

Table 38: ATO: Sample composition 2004

Data Sample Excluded

N 109,310.00 101,249.00 8,061.00
Percent of data 100.00 92.63 7.96
Percent female 47.94 47.29 56.16
Age (mean) 38.26 37.06 53.37
Age (sd) 14.68 13.91 15.71
Total income (mean) 37,692.06 39,230.71 18,366.09
Total income (sd) 48,328.13 42,440.41 92,983.21
Tax liability (mean) 8,228.42 8,625.59 3,239.73
Tax liability (sd) 18,929.60 15,568.12 42,287.26
Average tax rate (mean) 0.13 0.15 -0.08
Average tax rate (sd) 0.32 0.10 1.09
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Table 39: ATO: Sample composition 2005

Data Sample Excluded

N 112,277.00 104,252.00 8,025.00
Percent of data 100.00 92.85 7.70
Percent female 48.23 47.55 56.96
Age (mean) 38.45 37.29 53.52
Age (sd) 14.79 14.08 15.49
Total income (mean) 39,744.49 41,470.77 17,318.50
Total income (sd) 49,733.04 45,736.43 83,001.75
Tax liability (mean) 8,674.54 9,135.07 2,691.85
Tax liability (sd) 18,957.51 16,759.80 36,616.06
Average tax rate (mean) 0.13 0.15 -0.07
Average tax rate (sd) 0.19 0.10 0.56

Table 40: ATO: Sample composition 2006

Data Sample Excluded

N 114,827.00 106,500.00 8,327.00
Percent of data 100.00 92.75 7.82
Percent female 48.28 47.61 56.92
Age (mean) 38.67 37.47 53.95
Age (sd) 14.91 14.20 15.32
Total income (mean) 41,946.72 44,009.42 15,565.29
Total income (sd) 51,830.93 50,413.09 61,567.50
Tax liability (mean) 8,870.05 9,467.94 1,223.18
Tax liability (sd) 18,805.15 17,960.17 26,229.58
Average tax rate (mean) 0.12 0.14 -0.12
Average tax rate (sd) 1.17 0.10 4.32

Table 41: ATO: Sample composition 2007

Data Sample Excluded

N 118,186.00 109,334.00 8,852.00
Percent of data 100.00 92.51 8.10
Percent female 48.54 47.97 55.61
Age (mean) 38.67 37.42 54.20
Age (sd) 14.93 14.19 15.03
Total income (mean) 45,051.47 47,502.39 14,779.45
Total income (sd) 65,394.50 66,046.16 47,203.27
Tax liability (mean) 8,899.18 9,677.92 -719.25
Tax liability (sd) 22,859.33 23,382.53 11,123.53
Average tax rate (mean) 0.12 0.13 -0.04
Average tax rate (sd) 0.80 0.10 2.91
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Table 42: ATO: Sample composition 2008

Data Sample Excluded

N 126,103.00 116,161.00 9,942.00
Percent of data 100.00 92.12 8.56
Percent female 48.44 47.89 54.90
Age (mean) 38.48 37.11 54.45
Age (sd) 14.90 14.07 15.02
Total income (mean) 45,113.67 47,846.98 13,178.04
Total income (sd) 55,268.48 56,122.92 28,904.76
Tax liability (mean) 8,609.06 9,422.00 -889.24
Tax liability (sd) 19,587.56 20,189.28 2,467.87
Average tax rate (mean) 0.11 0.12 -0.06
Average tax rate (sd) 0.33 0.09 1.10

Table 43: ATO: Sample composition 2009

Data Sample Excluded

N 122,679.00 111,732.00 10,947.00
Percent of data 100.00 91.08 9.80
Percent female 48.38 47.71 55.28
Age (mean) 40.06 38.49 56.15
Age (sd) 14.93 14.02 14.39
Total income (mean) 46,701.38 49,899.31 14,061.33
Total income (sd) 54,604.99 55,495.65 28,480.74
Tax liability (mean) 8,445.54 9,370.30 -993.12
Tax liability (sd) 19,060.69 19,715.68 2,503.58
Average tax rate (mean) 0.10 0.12 -0.08
Average tax rate (sd) 0.18 0.09 0.49

Table 44: ATO: Sample composition 2010

Data Sample Excluded

N 123,508.00 112,229.00 11,279.00
Percent of data 100.00 90.87 10.05
Percent female 48.34 47.69 54.77
Age (mean) 40.34 38.69 56.74
Age (sd) 14.93 13.97 14.29
Total income (mean) 48,038.70 51,478.51 13,811.62
Total income (sd) 57,687.33 58,868.17 25,868.53
Tax liability (mean) 8,781.31 9,756.10 -918.13
Tax liability (sd) 20,882.78 21,657.25 2,177.13
Average tax rate (mean) 0.10 0.11 -0.08
Average tax rate (sd) 0.24 0.10 0.70
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Table 45: ATO: Sample composition 2011

Data Sample Excluded

N 125,349.00 114,411.00 10,938.00
Percent of data 100.00 91.27 9.56
Percent female 48.38 47.68 55.70
Age (mean) 41.38 39.81 57.79
Age (sd) 15.00 14.13 14.02
Total income (mean) 51,064.05 54,495.37 15,172.58
Total income (sd) 56,196.50 57,093.28 26,155.02
Tax liability (mean) 9,374.01 10,363.55 -976.50
Tax liability (sd) 19,628.29 20,257.97 2,278.20
Average tax rate (mean) 0.11 0.12 0.02
Average tax rate (sd) 2.87 0.10 9.70

Table 46: ATO: Sample composition 2012

Data Sample Excluded

N 254,273.00 233,989.00 20,284.00
Percent of data 100.00 92.02 8.67
Percent female 47.96 47.33 55.30
Age (mean) 40.68 39.13 58.50
Age (sd) 15.06 14.17 13.51
Total income (mean) 55,013.04 58,035.39 20,148.34
Total income (sd) 72,396.45 72,202.05 65,152.16
Tax liability (mean) 10,674.11 11,617.84 -212.41
Tax liability (sd) 26,523.87 26,259.83 27,120.73
Average tax rate (mean) 0.11 0.12 -0.05
Average tax rate (sd) 1.52 0.10 5.37

Table 47: ATO: Sample composition 2013

Data Sample Excluded

N 254,318.00 232,879.00 21,439.00
Percent of data 100.00 91.57 9.21
Percent female 47.80 47.04 56.08
Age (mean) 40.89 39.27 58.43
Age (sd) 15.00 14.08 13.46
Total income (mean) 57,817.81 61,152.18 21,598.59
Total income (sd) 89,911.63 81,701.17 148,181.67
Tax liability (mean) 11,326.54 12,334.01 382.97
Tax liability (sd) 34,223.55 29,198.47 67,100.76
Average tax rate (mean) 0.11 0.12 -0.08
Average tax rate (sd) 3.58 0.10 12.31
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Table 48: ATO: Sample composition 2014

Data Sample Excluded

N 258,774.00 237,761.00 21,013.00
Percent of data 100.00 91.88 8.84
Percent female 47.85 47.16 55.58
Age (mean) 41.08 39.46 59.40
Age (sd) 15.07 14.13 13.02
Total income (mean) 59,832.84 63,429.88 19,132.50
Total income (sd) 100,863.38 104,144.85 27,544.28
Tax liability (mean) 11,869.35 13,016.90 -1,115.07
Tax liability (sd) 31,065.00 32,096.24 6,674.54
Average tax rate (mean) 0.10 0.12 -0.12
Average tax rate (sd) 1.70 0.10 5.97

Table 49: ATO: Sample composition 2015

Data Sample Excluded

N 263,339.00 242,506.00 20,833.00
Percent of data 100.00 92.09 8.59
Percent female 48.08 47.54 54.32
Age (mean) 41.10 39.52 59.46
Age (sd) 15.11 14.22 13.01
Total income (mean) 60,778.00 62,482.59 40,935.68
Total income (sd) 90,859.91 72,705.80 205,900.43
Tax liability (mean) 12,733.62 13,052.30 9,024.12
Tax liability (sd) 37,500.30 27,029.24 96,213.94
Average tax rate (mean) 0.11 0.13 -0.15
Average tax rate (sd) 1.50 0.10 5.33

Table 50: ATO: Sample composition 2016

Data Sample Excluded

N 269,639.00 248,345.00 21,294.00
Percent of data 100.00 92.10 8.57
Percent female 48.39 47.85 54.61
Age (mean) 41.10 39.50 59.84
Age (sd) 15.17 14.25 12.83
Total income (mean) 60,946.47 63,136.35 35,406.60
Total income (sd) 80,403.55 70,880.49 150,199.12
Tax liability (mean) 12,797.83 13,361.91 6,219.06
Tax liability (sd) 32,022.55 26,322.59 69,694.07
Average tax rate (mean) 0.12 0.13 -0.06
Average tax rate (sd) 3.93 0.10 13.96
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C.2.2 Tables of income distribution, tax liabilities since 2004

Table 51: ATO: Summary statistics 2004

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 3,545.13 0.90 0.90 0.25 0.00 0.00 0.00 0.04 0.00
Decile 2 10,911.72 2.78 3.69 268.32 0.31 0.31 0.11 0.17 0.02
Decile 3 17,050.47 4.35 8.03 996.04 1.15 1.47 0.27 0.17 0.06
Decile 4 23,092.70 5.89 13.92 2,310.47 2.68 4.14 0.46 0.27 0.10
Decile 5 29,092.61 7.42 21.33 4,405.34 5.11 9.25 0.69 0.30 0.15
Decile 6 35,105.63 8.95 30.28 6,299.00 7.30 16.55 0.82 0.30 0.18
Decile 7 41,826.10 10.66 40.94 8,287.11 9.61 26.16 0.90 0.30 0.20
Decile 8 50,104.27 12.77 53.72 10,720.72 12.43 38.59 0.97 0.34 0.21
Decile 9 62,044.11 15.82 69.53 14,908.27 17.28 55.88 1.09 0.44 0.24
Decile 10 119,534.32 30.47 100.00 38,060.41 44.12 100.00 1.45 0.47 0.30

Top 1% 307,330.78 7.83 100.00 108,528.06 12.58 100.00 1.61 0.47 0.36

Table 52: ATO: Summary statistics 2005

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 3,703.16 0.89 0.89 1.30 0.00 0.00 0.00 0.04 0.00
Decile 2 11,487.32 2.77 3.66 313.70 0.34 0.34 0.12 0.17 0.03
Decile 3 17,910.28 4.32 7.98 1,064.47 1.17 1.51 0.27 0.17 0.06
Decile 4 24,136.08 5.82 13.80 2,500.41 2.74 4.25 0.47 0.29 0.10
Decile 5 30,337.10 7.32 21.12 4,703.00 5.15 9.40 0.70 0.30 0.15
Decile 6 36,648.69 8.84 29.95 6,669.60 7.30 16.70 0.83 0.30 0.18
Decile 7 43,832.68 10.57 40.52 8,785.83 9.62 26.31 0.91 0.30 0.20
Decile 8 52,788.87 12.73 53.25 11,360.81 12.44 38.75 0.98 0.30 0.21
Decile 9 65,827.71 15.87 69.13 15,609.11 17.09 55.84 1.08 0.43 0.24
Decile 10 128,035.81 30.87 100.00 40,342.51 44.16 100.00 1.43 0.47 0.30

Top 1% 334,849.16 8.07 100.00 117,917.17 12.91 100.00 1.60 0.47 0.36

Table 53: ATO: Summary statistics 2006

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 3,816.88 0.87 0.87 1.29 0.00 0.00 0.00 0.04 0.00
Decile 2 11,906.48 2.71 3.57 295.10 0.31 0.31 0.12 0.15 0.02
Decile 3 18,658.65 4.24 7.81 1,004.39 1.06 1.37 0.25 0.16 0.05
Decile 4 25,126.78 5.71 13.52 2,534.41 2.68 4.05 0.47 0.30 0.10
Decile 5 31,557.72 7.17 20.69 4,737.95 5.00 9.05 0.70 0.30 0.15
Decile 6 38,205.34 8.68 29.37 6,758.67 7.14 16.19 0.82 0.30 0.18
Decile 7 45,749.31 10.40 39.77 8,958.24 9.46 25.66 0.91 0.30 0.20
Decile 8 55,370.75 12.58 52.35 11,682.59 12.34 37.99 0.98 0.30 0.21
Decile 9 69,412.41 15.77 68.12 16,048.04 16.95 54.94 1.07 0.40 0.23
Decile 10 140,289.92 31.88 100.00 42,658.71 45.06 100.00 1.41 0.45 0.29

Top 1% 400,420.28 9.10 100.00 139,541.17 14.74 100.00 1.62 0.47 0.35
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Table 54: ATO: Summary statistics 2007

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 4,049.89 0.85 0.85 0.11 0.00 0.00 0.00 0.05 0.00
Decile 2 12,374.55 2.61 3.46 153.87 0.16 0.16 0.06 0.15 0.01
Decile 3 19,528.91 4.11 7.57 846.59 0.87 1.03 0.21 0.15 0.04
Decile 4 26,301.24 5.54 13.11 2,066.24 2.14 3.17 0.39 0.25 0.08
Decile 5 32,916.56 6.93 20.04 4,316.66 4.46 7.63 0.64 0.30 0.13
Decile 6 39,786.66 8.38 28.41 6,617.01 6.84 14.47 0.82 0.30 0.17
Decile 7 47,641.68 10.03 38.44 8,949.64 9.25 23.71 0.92 0.30 0.19
Decile 8 57,879.55 12.18 50.62 11,872.61 12.27 35.98 1.01 0.30 0.20
Decile 9 73,527.17 15.48 66.10 16,217.89 16.76 52.74 1.08 0.34 0.22
Decile 10 161,017.63 33.90 100.00 45,738.53 47.26 100.00 1.39 0.41 0.26

Top 1% 526,723.19 11.09 100.00 174,625.89 18.04 100.00 1.63 0.45 0.33

Table 55: ATO: Summary statistics 2008

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 4,214.98 0.88 0.88 0.00 0.00 0.00 0.00 0.05 0.00
Decile 2 12,686.12 2.65 3.53 119.15 0.13 0.13 0.05 0.15 0.01
Decile 3 19,884.30 4.16 7.69 794.91 0.84 0.97 0.20 0.15 0.04
Decile 4 27,082.93 5.66 13.35 1,898.00 2.01 2.98 0.36 0.16 0.07
Decile 5 34,056.26 7.12 20.47 3,762.50 3.99 6.98 0.56 0.30 0.11
Decile 6 41,168.56 8.60 29.07 6,194.78 6.57 13.55 0.76 0.30 0.15
Decile 7 49,399.57 10.32 39.39 8,864.97 9.41 22.96 0.91 0.30 0.18
Decile 8 60,104.56 12.56 51.96 12,004.36 12.74 35.70 1.01 0.30 0.20
Decile 9 75,918.97 15.87 67.82 16,547.94 17.56 53.27 1.11 0.35 0.22
Decile 10 153,953.59 32.18 100.00 44,033.41 46.73 100.00 1.45 0.41 0.27

Top 1% 410,053.28 8.57 100.00 137,270.64 14.57 100.00 1.70 0.45 0.32

Table 56: ATO: Summary statistics 2009

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 4,321.45 0.87 0.87 0.00 0.00 0.00 0.00 0.05 0.00
Decile 2 13,553.53 2.72 3.58 35.03 0.04 0.04 0.01 0.15 0.00
Decile 3 21,167.04 4.24 7.82 643.12 0.69 0.72 0.16 0.15 0.03
Decile 4 28,784.03 5.77 13.59 1,728.18 1.84 2.57 0.32 0.15 0.06
Decile 5 35,836.45 7.18 20.77 3,404.96 3.63 6.20 0.51 0.26 0.09
Decile 6 43,189.19 8.66 29.43 5,811.40 6.20 12.40 0.72 0.30 0.13
Decile 7 51,838.89 10.39 39.82 8,636.58 9.22 21.62 0.89 0.30 0.17
Decile 8 63,257.27 12.68 52.50 12,235.68 13.06 34.68 1.03 0.30 0.19
Decile 9 80,044.09 16.04 68.54 17,151.98 18.30 52.98 1.14 0.35 0.21
Decile 10 157,001.16 31.46 100.00 44,056.05 47.02 100.00 1.49 0.41 0.26

Top 1% 390,537.41 7.83 100.00 128,145.73 13.68 100.00 1.75 0.45 0.31
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Table 57: ATO: Summary statistics 2010

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 4,387.65 0.85 0.85 0.04 0.00 0.00 0.00 0.05 0.00
Decile 2 13,893.09 2.70 3.55 20.76 0.02 0.02 0.01 0.15 0.00
Decile 3 21,664.10 4.21 7.76 578.76 0.59 0.61 0.14 0.15 0.03
Decile 4 29,459.53 5.72 13.48 1,653.17 1.69 2.31 0.30 0.15 0.06
Decile 5 36,858.00 7.16 20.64 3,416.93 3.50 5.81 0.49 0.26 0.09
Decile 6 44,516.48 8.65 29.29 5,930.62 6.08 11.89 0.70 0.30 0.13
Decile 7 53,588.24 10.41 39.70 8,926.81 9.15 21.04 0.88 0.30 0.17
Decile 8 65,461.44 12.72 52.42 12,744.86 13.06 34.10 1.03 0.30 0.19
Decile 9 82,574.26 16.04 68.46 17,848.66 18.29 52.40 1.14 0.35 0.22
Decile 10 162,382.33 31.54 100.00 46,440.37 47.60 100.00 1.51 0.40 0.27

Top 1% 403,337.75 7.84 100.00 140,337.84 14.38 100.00 1.84 0.45 0.33

Table 58: ATO: Summary statistics 2011

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 4,769.88 0.88 0.88 0.00 0.00 0.00 0.00 0.06 0.00
Decile 2 15,029.86 2.76 3.63 29.46 0.03 0.03 0.01 0.15 0.00
Decile 3 23,293.97 4.27 7.91 668.92 0.65 0.67 0.15 0.15 0.03
Decile 4 31,450.61 5.77 13.68 1,847.69 1.78 2.46 0.31 0.15 0.06
Decile 5 39,011.88 7.16 20.84 3,743.71 3.61 6.07 0.50 0.26 0.10
Decile 6 46,905.98 8.61 29.45 6,316.04 6.09 12.16 0.71 0.30 0.13
Decile 7 56,508.54 10.37 39.81 9,475.95 9.14 21.31 0.88 0.30 0.17
Decile 8 68,986.02 12.66 52.47 13,506.16 13.03 34.34 1.03 0.30 0.20
Decile 9 87,546.80 16.06 68.54 19,114.47 18.44 52.78 1.15 0.36 0.22
Decile 10 171,450.17 31.46 100.00 48,933.09 47.22 100.00 1.50 0.39 0.27

Top 1% 401,604.59 7.37 100.00 139,062.36 13.42 100.00 1.82 0.45 0.34

Table 59: ATO: Summary statistics 2012

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 5,671.54 0.98 0.98 0.14 0.00 0.00 0.00 0.07 0.00
Decile 2 16,207.25 2.79 3.77 67.29 0.06 0.06 0.02 0.15 0.00
Decile 3 24,695.34 4.26 8.03 836.16 0.72 0.78 0.17 0.15 0.03
Decile 4 32,976.20 5.68 13.71 2,097.75 1.81 2.58 0.32 0.15 0.06
Decile 5 40,705.89 7.01 20.72 4,081.78 3.51 6.10 0.50 0.30 0.10
Decile 6 49,001.51 8.44 29.16 6,980.23 6.01 12.10 0.71 0.30 0.14
Decile 7 58,914.20 10.15 39.32 10,322.88 8.89 20.99 0.88 0.30 0.17
Decile 8 71,957.28 12.40 51.71 14,543.32 12.52 33.51 1.01 0.30 0.20
Decile 9 91,551.87 15.78 67.49 20,792.92 17.90 51.41 1.13 0.37 0.23
Decile 10 188,672.80 32.51 100.00 56,455.94 48.59 100.00 1.49 0.39 0.28

Top 1% 520,485.91 8.97 100.00 185,667.05 15.98 100.00 1.78 0.45 0.35
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Table 60: ATO: Summary statistics 2013

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 6,203.36 1.01 1.01 0.00 0.00 0.00 0.00 0.00 0.00
Decile 2 17,623.15 2.88 3.90 8.63 0.01 0.01 0.00 0.08 0.00
Decile 3 26,342.94 4.31 8.20 701.86 0.57 0.58 0.13 0.19 0.03
Decile 4 34,739.18 5.68 13.88 2,124.55 1.72 2.30 0.30 0.22 0.06
Decile 5 42,617.75 6.97 20.85 4,379.87 3.55 5.85 0.51 0.32 0.10
Decile 6 51,367.62 8.40 29.25 7,474.32 6.06 11.91 0.72 0.32 0.14
Decile 7 61,955.62 10.13 39.39 11,025.99 8.94 20.85 0.88 0.32 0.18
Decile 8 75,657.27 12.37 51.76 15,482.47 12.55 33.40 1.01 0.33 0.20
Decile 9 96,614.66 15.80 67.56 22,588.66 18.31 51.72 1.16 0.37 0.23
Decile 10 198,400.23 32.44 100.00 59,553.72 48.28 100.00 1.49 0.40 0.28

Top 1% 550,182.50 9.00 100.00 192,530.66 15.61 100.00 1.74 0.45 0.34

Table 61: ATO: Summary statistics 2014

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 6,216.03 0.98 0.98 0.09 0.00 0.00 0.00 0.00 0.00
Decile 2 17,838.14 2.81 3.79 11.80 0.01 0.01 0.00 0.09 0.00
Decile 3 26,568.86 4.19 7.98 711.28 0.55 0.56 0.13 0.19 0.03
Decile 4 35,224.05 5.55 13.53 2,202.06 1.69 2.25 0.30 0.23 0.06
Decile 5 43,308.33 6.83 20.36 4,566.65 3.51 5.76 0.51 0.32 0.10
Decile 6 52,121.84 8.22 28.58 7,677.52 5.90 11.65 0.72 0.32 0.15
Decile 7 62,987.24 9.93 38.51 11,340.47 8.71 20.37 0.88 0.32 0.18
Decile 8 77,031.28 12.14 50.65 15,927.45 12.24 32.60 1.01 0.34 0.21
Decile 9 98,591.62 15.54 66.20 23,256.14 17.87 50.47 1.15 0.37 0.23
Decile 10 214,411.44 33.80 100.00 64,475.52 49.53 100.00 1.47 0.40 0.29

Top 1% 663,770.63 10.46 100.00 224,485.30 17.25 100.00 1.65 0.45 0.35

Table 62: ATO: Summary statistics 2015

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 6,026.11 0.96 0.96 0.04 0.00 0.00 0.00 0.00 0.00
Decile 2 17,840.78 2.86 3.82 13.46 0.01 0.01 0.00 0.09 0.00
Decile 3 26,734.23 4.28 8.10 779.68 0.60 0.61 0.14 0.19 0.03
Decile 4 35,557.67 5.69 13.79 2,379.45 1.82 2.43 0.32 0.23 0.07
Decile 5 43,818.14 7.01 20.80 5,072.86 3.89 6.32 0.55 0.32 0.11
Decile 6 52,895.21 8.47 29.27 8,274.48 6.34 12.66 0.75 0.32 0.16
Decile 7 63,923.05 10.23 39.50 11,951.81 9.16 21.81 0.90 0.32 0.19
Decile 8 78,214.16 12.52 52.02 16,612.85 12.73 34.54 1.02 0.34 0.21
Decile 9 100,300.63 16.05 68.07 24,269.65 18.59 53.14 1.16 0.37 0.24
Decile 10 199,515.94 31.93 100.00 61,168.70 46.86 100.00 1.47 0.40 0.29

Top 1% 503,729.91 8.06 100.00 181,753.17 13.92 100.00 1.73 0.47 0.35
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Table 63: ATO: Summary statistics 2016

Pre-tax income Tax Relative share Tax rate
Quantile Mean Share Cumulative Mean Share Cumulative Tax share/Income share Marginal Average

Decile 1 5,721.35 0.91 0.91 0.18 0.00 0.00 0.00 0.00 0.00
Decile 2 17,839.45 2.83 3.73 13.68 0.01 0.01 0.00 0.09 0.00
Decile 3 26,869.51 4.26 7.99 800.70 0.60 0.61 0.14 0.19 0.03
Decile 4 35,888.03 5.68 13.67 2,454.06 1.84 2.45 0.32 0.24 0.07
Decile 5 44,429.74 7.04 20.71 5,299.62 3.97 6.41 0.56 0.32 0.12
Decile 6 53,760.50 8.51 29.22 8,587.03 6.43 12.84 0.75 0.32 0.16
Decile 7 65,067.75 10.31 39.53 12,394.41 9.28 22.11 0.90 0.32 0.19
Decile 8 79,557.49 12.60 52.13 17,164.47 12.85 34.96 1.02 0.35 0.22
Decile 9 102,141.99 16.18 68.31 25,072.23 18.76 53.72 1.16 0.37 0.24
Decile 10 200,087.66 31.69 100.00 61,832.74 46.28 100.00 1.46 0.41 0.29

Top 1% 493,875.63 7.82 100.00 181,755.81 13.60 100.00 1.74 0.47 0.36

Table 64: ATO: Income statistics for the top 1%

N Min Mean SD Max

2004 1,012.00 202,409.00 307,381.57 178,960.83 1,950,298.00
2005 1,042.00 214,558.00 334,909.18 191,672.08 2,152,547.00
2006 1,065.00 216,519.00 400,420.27 175,144.40 1,561,107.00
2007 1,093.00 245,766.00 526,810.60 305,131.28 2,297,379.00
2008 1,161.00 251,994.00 410,136.32 243,625.21 1,793,960.00
2009 1,117.00 255,873.00 390,575.99 239,792.28 2,459,883.00
2010 1,122.00 269,287.00 403,372.40 279,724.98 2,354,164.00
2011 1,144.00 282,615.00 401,616.03 202,331.08 2,271,619.00
2012 2,339.00 294,417.00 520,571.93 360,963.57 3,257,635.00
2013 2,328.00 293,708.00 550,269.56 486,978.10 9,553,342.00
2014 2,377.00 311,579.00 663,861.03 719,036.54 6,531,263.00
2015 2,425.00 312,961.00 503,734.62 353,378.09 3,784,515.00
2016 2,482.00 315,360.00 493,979.92 320,307.23 4,047,334.00
All years 20,707.00 202,409.00 483,461.09 399,298.23 9,553,342.00

C.3 Changes in the income tax system - standard tax schedule, LITO and

SAPTO

In this section we report major changes in the income tax schedule and LITO and SAPTO since

2004.
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Table 65: Standard tax schedule 2004 - 2016

Income thresholds Tax rate
1 2 3 4 1 2 3 4

2004 6,000 21,600 52,000 62,500 0.17 0.30 0.42 0.47
2005 6,000 21,600 58,000 70,000 0.17 0.30 0.42 0.47
2006 6,000 21,600 63,000 95,000 0.15 0.30 0.42 0.47
2007 6,000 25,000 75,000 150,000 0.15 0.30 0.40 0.45
2008 6,000 30,000 75,000 150,000 0.15 0.30 0.40 0.45
2009 6,000 34,000 80,000 180,000 0.15 0.30 0.40 0.45
2010 6,000 35,000 80,000 180,000 0.15 0.30 0.38 0.45
2011 6,000 37,000 80,000 180,000 0.15 0.30 0.37 0.45
2012 6,000 37,000 80,000 180,000 0.15 0.30 0.37 0.45
2013 18,200 37,000 80,000 180,000 0.19 0.325 0.37 0.45
2014 18,200 37,000 80,000 180,000 0.19 0.325 0.37 0.45
2015 18,200 37,000 80,000 180,000 0.19 0.325 0.37 0.47
2016 18,200 37,000 80,000 180,000 0.19 0.325 0.37 0.47

Note: In 2004, those earning below $6,000 paid 0 tax. Those earning between $6,001 and

$21,600 faced a marginal tax rate of 17%. Those earning between $21,601 and $52,000 faced a

marginal tax rate of 30%.

Table 66: Low Income Tax O�set (LITO) 2004 - 2016

Maximum o�set Threshold 1 Threshold 2 Taper rate

2004 235 21,600 27,475 0.04
2005 235 21,600 27,475 0.04
2006 235 21,600 27,475 0.04
2007 600 25,000 40,000 0.04
2008 750 30,000 48,750 0.04
2009 1,200 30,000 60,000 0.04
2010 1,350 30,000 63,750 0.04
2011 1,500 30,000 67,500 0.04
2012 1,500 30,000 67,500 0.04
2013 445 37,000 66,667 0.015
2014 445 37,000 66,667 0.015
2015 445 37,000 66,667 0.015
2016 445 37,000 66,667 0.015

Note: In 2004, those earning below $21,600 was eligible for a $235 o�set from their income

tax liability. For every dollar above this threshold, the o�set decreased by 4% until $27,475.

Those earning above the threshold of $27,475 are not eligible for LITO.
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Table 67: Senior Australians and Pensioners Tax O�set (SAPTO) for singles 2004 - 2016

Maximum o�set Threshold 1 Threshold 2 Taper rate

2004 2,230 20,500 38,340 0.0125
2005 2,230 20,500 38,340 0.0125
2006 2,230 21,968 39,808 0.0125
2007 2,230 24,867 42,707 0.0125
2008 2,230 25,867 43,707 0.0125
2009 2,230 28,867 46,707 0.0125
2010 2,230 29,867 47,707 0.0125
2011 2,230 30,685 48,525 0.0125
2012 2,230 30,685 48,525 0.0125
2013 2,230 32,279 50,119 0.0125
2014 2,230 32,279 50,119 0.0125
2015 2,230 32,279 50,119 0.0125
2016 2,230 32,279 50,119 0.0125

Note: The Senior Australians Tax O�set was replaced by the Senior Australians and Pen-

sioners Tax O�set from 1 July 2012.
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D Appendix D: Tax Progressivity and redistribution from HILDA

2001-16

In the main text, we report the results using the ATO and HILDA between 2004 and 2016. In

this section, we provide additional results of tax progressivity and redistributive e�ect of income

tax using HILDA data from 2001 to 2016.

Figure 24: Trends in income tax progressivity 2001 - 2016
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Figure 25: Trends in the redistributive e�ect of income tax 2001 - 2016
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