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We use data from the Household Expenditure Survey and
Household, Income and Labour Dynamics in Australia Survey to
document facts about consumption and income inequality among
households in Australia, emphasising the role of the rents imputed
to home owners for conclusions about inequality. Consistent with
other developed economies, consumption inequality in Australia is
lower on average than income inequality. Both have increased since
the early 1990s, with income inequality increasing by more. We
decompose the trend in income inequality into four components: (i)
changes in observed household characteristics; (ii) changes in the
returns to unobserved skills; (iii) changes in the size of persistent
income shocks; and (iv) changes in the size of transitory income
shocks. We find that changes in the size of persistent and transitory
income shocks, rather than changes in observed household charac-
teristics, explain most of this trend. Since the middle of the 2000s,
the source of income inequality has shifted from transitory to
persistent factors, which is consistent with the rise in consumption
inequality over the corresponding period. We find that accounting
for imputed rents lowers estimates of the level of inequality in
Australia, but has a negligible effect on the trends.

I Introduction
We examine how the distribution of living stan-

dards has evolved in Australia over recent decades
by analysing trends in household income, consump-
tion and wealth inequality – which we collectively
refer to as ‘household economic inequality’.
Reflecting overseas trends, there is a growing

body of Australian research on inequality. For
example, Fletcher and Guttmann (2013), Green-
ville et al. (2013) and Wilkins (2015) document
trends in income inequality in Australia using
household survey data. They find that there has
been a slight increase in income inequality over
recent years. Chatterjee et al. (2016) examine the
rise in labour income inequality over the past
decade. They also document an increase in
inequality in labour earnings and find that it is
due to residual factors reflecting idiosyncratic
risk and unexpected labour market outcomes.
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Most of the empirical research to date, partic-
ularly for Australia, has focused on inequality in
current income or labour earnings. But current
income is not necessarily a good guide to welfare.
According to the permanent income hypothesis,
consumption depends not only on current income,
but also on wealth (which is determined by past
income) and expectations of future income. We
capture each of these dimensions by comparing
inequality estimates for current wealth, income
and consumption. Consumption is a better indi-
cator of living standards than either current
income or wealth because it is more closely
connected with households’ lifetime budget con-
straints. Households can smooth temporary fluc-
tuations in income by borrowing and saving.
Therefore, annual income is typically more vari-
able than annual consumption, so inequality in
annual income typically overstates the level of
inequality in household welfare. Moreover, most
individuals experience a period of growing
income during their early working years, and a
period of lower income as they transition to
retirement. Overall living standards thus depend
more on lifetime income than on current income.
To gauge inequality in living standards, it is

therefore better to focus on that part of household
income which is due to factors that are likely to
persist through time, since this persistent compo-
nent of income (reflecting things like promotions
and long-term unemployment) is likely to be
more strongly correlated with lifetime income
than the transitory component of income (reflect-
ing things like bonuses, short-term illness and
temporary lay-offs).
These underlying factors are not easily

observed in available datasets. We thus take two
indirect but complementary approaches to esti-
mate the degree of inequality in the persistent
(and hence welfare-relevant) component of
income for Australia.
First, we follow other studies that suggest that

consumption is a more appropriate measure of
household well-being than current income or
wealth (see, for example, Slesnick, 1998). Under
this approach, we use repeated cross-sections of
the Australian Bureau of Statistics (ABS) House-
hold Expenditure Survey (HES) to examine how
consumption inequality has evolved, relative to
inequality in current income and wealth, over
recent decades. We also explore some of the
drivers of these changes over time.
Second, we estimate persistent income inequal-

ity by exploiting the panel dimension of the

Household, Income and Labour Dynamics in
Australia (HILDA) Survey. By tracking the same
households across time we are able to estimate a
statistical model of household income dynamics
that allows the distribution of temporary and
persistent income to evolve separately over time.
Through the lens of the estimated model, we can
measure the evolution of each type of inequality.
To estimate permanent and transitory residual

labour income shocks, Chatterjee et al. (2016) use
an unobserved components model in the spirit of
Gottschalk and Moffitt (1994). More specifically,
they assume residual labour income is the sum of
two independent processes – a permanent (unit
root) component and an transitory (independent
and identically distributed (IID)) component. We
estimate a more general specification of the income
process than Chatterjee et al. (2016). First, we
analyse total income rather than just labour
income. As Wilkins (2015) and others show, much
of the rise in inequality in recent years in Australia
is due to an increase in capital income at the top of
the distribution. Moreover, given our interest in
capturing changes in the welfare-relevant distri-
bution, it would seem appropriate to focus on a
broader measure of income that captures both
capital and labour income. Second, we estimate a
more flexible model in which the persistent com-
ponent is an AR(1) process rather than a random
walk, and in which the transitory component is MA
(1) rather than IID. This specification allows for
some mean reversion in the persistent component
of income (which is important since persistent
factors, such as promotions, have less than perma-
nent effects) and for some limited serial correlation
in transitory income (which is important since
temporary factors, such as layoffs, have effects that
linger for more than a year). Third, we allow for the
possibility that transitory and permanent shocks
may be correlated, for example if an employee is
simultaneously rewarded with a bonus and a
promotion.
We construct estimates of household economic

inequality using several sources of data. Our
consumption inequality estimates come primarily
from the HES. Nevertheless, we explore measures
of inequality using other data sources, including
the HILDA Survey, the ABS Survey of Income
and Housing (SIH) and data based on individual
income tax records provided by the Australian
Taxation Office.
A key contribution of our paper is to highlight

the importance of adjusting estimates of inequal-
ity to include the housing services accruing to
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(and consumed by) owner-occupier households.
We refer to these services as ‘net imputed rent’
and compute them as the difference between
gross imputed rent and the housing expenses paid
by owner-occupiers.
We are not the first to point out that the

distribution between household income and con-
sumption is significantly affected by including
sources of non-monetary income, such as imputed
rent for owner-occupiers. However, to the best of our
knowledge, the distributional impact of imputed rent
has not been explored since the 1990s in Australia
(Saunders & Siminski, 2005). Australia experienced a
strong nationwide housing boom in the early to mid-
2000s. It is therefore worth considering how the
distribution of imputed rent evolved over the 2000s
and how this, in turn, affected the distribution of
consumption and income.
Consistent with this, we also highlight the role

that housing prices and debt can play in affecting
estimates of household economic inequality.
Changes in the distribution of housing prices
and debt have an obvious and direct impact on
living standards by affecting the wealth distribu-
tion. But they also potentially have indirect
effects on the distributions of income and con-
sumption to the extent that they affect the
measurement of net imputed rent.
We are also not the first to examine consumption

inequality in Australia. However, most Australian
studies have examined trends in the distribution of
non-durables expenditure (Barrett et al., 1999,
2016) or total expenditure (e.g. Harding & Green-
well, 2002; Bray, 2014). In contrast, we extend
these estimates of household expenditure to cover
household consumption, which includes both
spending on durable goods (e.g. motor vehicles)
and the imputed service flow associated with owner-
occupier housing. As we show, the inclusion of these
spending categories can have a significant effect on
estimates of the cross-sectional distribution of house-
hold consumption.We also cover a longer time period
than previous studies.
In summary, our key findings include the

following:

� Household consumption inequality is consistently
lower than income inequality based on estimates
from repeated cross-sectional surveys. Consump-
tion inequality has risen over recent decades, but
income inequality has risen by more.

� The rise in income inequality is due to an increase in
the variance of unobserved shocks, particularly
since themid-2000s. At least some of the increase in

inequality has been persistent, implying higher
inequality in household welfare.

� The inclusion of net imputed rents on owner-
occupier dwellings lowers estimates of house-
hold economic inequality, but has little effect
on the long-run trends in Australia, which is
surprising given the strong increase in expen-
diture devoted to housing.

II Definitions of Household Consumption and
Income

(i) Data
The analysis in this paper is primarily based on

unit record data from the HES for six different
surveys: 1984, 1988/1989, 1993/1994, 1998/
1999, 2003/2004 and 2009/2010. The HES is the
most comprehensive source of cross-sectional
information on household expenditure in Aus-
tralia. 1 For comparability with the spending
estimates, we focus on the HES estimates of
income. To examine the drivers of inequality we
also examine measures based on the HILDA
Survey. In the appendices (Appendix S1), we
provide alternative estimates of inequality using
tax records.
We focus on survey data rather than tax records

in measuring inequality because estimates of non-
cash income, such as imputed rent to owner-
occupiers, are not available in tax data. As we
show, these sources of income are important in
accurately measuring inequality.
A disadvantage of using household surveys to

measure inequality is that they typically under
represent very rich individuals. However, the
estimates of income inequality presented in the
online appendices (Appendix S1) look very sim-
ilar for Australia based on surveys and tax
records. This suggests that our results are not
significantly affected by such sampling bias.
It is not straightforward to use the HES to

derive a long time series of either expenditure or
income. A key obstacle to making time series
comparisons of income inequality is that the ABS
has developed more sophisticated ways to mea-
sure income over time. For example, in 2003/
2004, the ABS incorporated information on
salary-sacrificed income into its household

1 The HILDA Survey has also collected estimates of
expenditure on an annual basis since 2006. However,
the expenditure definitions have changed over time and
are not as comprehensive as the HES.
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income estimates for the first time. This is likely
to have boosted measured inequality relative to
earlier surveys as high-income earners are more
likely to engage in salary sacrificing. Despite this,
in each HES, the ABS provides estimates of
income based on definitions from earlier surveys.
This helps us match the income measures over
time to generate a reasonably comparable time
series. Moreover, we have found that the income
definitions can affect the estimated level of
inequality in any given survey, but the broad
trends in measured inequality are similar regard-
less of the definition of income.2

In this paper we examine inequality in both
gross and disposable household income. This
allows us to examine the role of government taxes
and transfers in affecting inequality. We follow
the ABS in defining disposable income as gross
income after deducting personal income tax and
the Medicare levy. In addition to changes in the
definitions of income, the ABS also changed the
way it collects household-level tax data. Prior to
the late 1980s, the tax data are calculated using a
combination of actual reported taxes and impu-
tations, but the tax data for the later surveys are
entirely imputed, which is now the ABS’s pre-
ferred method for estimating taxes in household
surveys. This complicates comparisons of
inequality in disposable income before and after
the early 1990s (Barrett et al., 1999). Partly for
this reason, we mainly focus our analysis on the
period since the early 1990s.

(ii) Imputing Housing Expenditure and Income
To construct our preferred estimates of house-

hold consumption and income we adjust the raw
data. Most importantly, we add a service-flow
equivalent of housing expenditure for owner-
occupiers (or ‘net imputed rent’) to both the
consumption and income estimates. Imputed rent
is the value of housing services that owner-
occupiers receive from living in a rent-free dwell-
ing, and it constitutes a significant component of
non-cash household income and consumption.
Most guidelines for the compilation of income

distribution statistics recommend the inclusion of

imputed rent in both consumption and income.
Conceptually, the inclusion of imputed rent as
part of income treats owner-occupiers as if they
were renting the home from themselves, so they
are simultaneously paying rent and earning rental
income (Saunders & Siminski, 2005). The
imputed rent adjustment essentially makes esti-
mates of consumption and income for renters
comparable to those of owner-occupiers. Doing
otherwise can lead to unintuitive results.
Net imputed rent is equal to the estimated

market rent of a dwelling (‘gross imputed rent’)
less housing costs normally paid by a landlord
such as mortgage interest, rates, insurance and
repairs. Total household ‘consumption’ is then
equal to total household ‘expenditure’ on goods
and services plus net imputed rent. Similarly,
‘adjusted’ income is equal to reported income
plus net imputed rent. In Appendix S1A, we
provide a more detailed description of the differ-
ences between household consumption and
expenditure.
The gross imputed rent estimates are based on

the self-reported value of each owner-occupier’s
dwelling; weekly gross imputed rent is defined to
be equal to 5 per cent of the self-reported value of
the owner-occupier’s dwelling (divided by
52 weeks). The choice of 5 per cent for the
‘imputed rental yield’ is based on previous
Australian research (Yates, 1994; Saunders &
Siminski, 2005). The benefit of this approach to
estimating imputed rent is that it is straightfor-
ward to implement and it fully utilises the
available self-reported data on dwelling values.
As the ABS has only made information on the
reported dwelling value publicly available from
1993/1994 onwards, we concentrate on the most
recent four surveys: 1993/1994, 1998/1999, 2003/
2004 and 2009/2010.
In Appendix S1B, we provide estimates of

inequality using an alternative measure of
imputed rent based on a hedonic modelling
framework. This modelling approach estimates
the market value of the rental equivalent for
owner-occupied dwellings using information on
comparable rented dwellings. This alternative
approach allows the implied rental yield to vary
over time. A comparison of the two approaches
highlights the fact that measures of inequality are
somewhat sensitive to the treatment of housing
income and expenditure. Nevertheless, the gen-
eral trends in household economic inequality are
fairly similar under this alternative approach. We
find that consumption and income inequality have

2 Despite these caveats, the ABS publishes its own
time series of income inequality estimates based on the
SIH. The trends in the SIH estimates broadly align with
those identified in this paper. Wilkins (2013) provides a
very detailed discussion of the relative merits of the
inequality estimates obtained from the various data
sources.
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increased since the early 1990s using either the
baseline or alternative approach to estimating
imputed rent. For a more detailed discussion of
the inequality estimates using this alternative
approach, see Beech et al. (2014).
Our estimates of consumption deduct both

mortgage interest payments and interest payments
on other forms of debt (e.g. personal loans and
credit cards) from total expenditure. Interest
payments do not represent a flow of services to
the household. All income and consumption
estimates are population weighted and divided
by an equivalence scale to control for household
size and composition. The equivalence scale
assigns a value of 1 to each household member
that is an adult and a value of 0.5 to each child
under the age of 16.
There are some caveats to our consumption

estimates. First, consumption is a better guide to
living standards than current income, but it is still
not a complete measure of household well-being.
Most notably, our estimates do not include mea-
sures of consumption of public goods (e.g. recre-
ational facilities), social transfers in kind (e.g.
government-funded goods and services such as
public health care and education), or goods that are
produced within the home. Data limitations pre-
vent us from constructing these broader estimates
of consumption. By excluding items such as social
transfers in kind, we will tend to overstate the level
of economic inequality (Barrett et al., 1999). The
2009/2010 HES provides estimates of social
transfers in kind. The inclusion of such transfers
reduces disposable income inequality by about
one-quarter, on average. But it is less clear
whether the exclusion of these items affects the
estimated trends in inequality. Second, we do not
convert all durable goods expenditure to a service-
flow equivalent because we do not have long-run
household-level data on the stock of such durable
goods. However, we have found that excluding
spending on particular durable goods, such as
motor vehicles, has little discernible effect on our
inequality estimates.3 Third, we also do not

examine trends in the distribution of leisure time,
which is another indicator of household well-
being (Attanasio et al., 2015).

III Facts about Household Economic Inequality

(i) Long-run Trends in Consumption and Income
Inequality
There are several different indicators of

inequality that are typically used in the literature.
The most common measure of inequality is the
Gini coefficient, which is derived from the Lorenz
curve. The Lorenz curve shows the share of
spending (or income) by households ranked by
spending (or income). The further the curve is
below the 45 degree line, the less equal the
distribution. Correspondingly, the Gini coeffi-
cient is calculated as the area between the Lorenz
curve and the 45 degree line divided by the total
area under the 45 degree line. The Gini coefficient
ranges from 0 to 1, where 0 represents perfect
equality and 1 represents complete inequality.
Based on the 2009/2010 HES, the Lorenz curve

for gross income indicates that the top 20 per cent
of households earned approximately 42 per cent
of total household income. In contrast, the bottom
20 per cent of households earned about 7 per cent
of income. However, income inequality is
reduced to some extent by the redistribution of
income from rich households to poor households
through government taxes and transfers. As a
result, in 2009/2010 the Gini coefficient for
disposable income (0.32) was lower than that
for gross income (0.35).
In addition, the Gini coefficient for consump-

tion (0.30) was lower than that for disposable
income (0.32), suggesting that economic inequal-
ity is further reduced by the ability of households
to borrow and save to offset temporary changes in
income. The Lorenz curve for consumption indi-
cates that the highest-spending households (in the
top 20 per cent) accounted for approximately 39
per cent of total spending in the economy. The
lowest-spending households (in the bottom 20 per
cent) accounted for about 8 per cent of total
spending.
Next, we examine how inequality in both

consumption and income has evolved over recent
decades. Based on the Gini coefficient, gross
income inequality is a bit higher than in the early
1990s, although it moderated in the early 2000s
(Figure 1).
In contrast, the HES estimates of disposable

income inequality have risen consistently since

3 The 2003/2004 and 2009/2010 HES provide infor-
mation on the total (net) value of the stock of vehicles
owned by households. Replacing the reported expendi-
ture on motor vehicles with the service-flow equivalent
(measured as 10 per cent of the net value of the stock of
vehicles) slightly reduces the estimates of expenditure
inequality for the two survey years, and leads to a larger
increase in measured inequality between the two
periods.
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the early 1990s. This finding is consistent with
other studies and largely reflects an increase in
capital income inequality, as labour income
inequality has not changed much over recent
decades (Greenville et al., 2013). According to
Greenville et al. (2013), labour income inequality
has hardly changed over the past two decades due
to two offsetting effects. On the one hand, high-
income households have benefited relatively more
from rising hourly wages for full-time employees
and an increase in the share of part-time employ-
ment (which have tended to increase inequality
since higher-income households are more likely
to be double-income households). On the other
hand, low-income households have benefited
relatively more from the reduction in the share
of jobless households (which has tended to reduce
inequality), which is consistent with the substan-
tial decline in the unemployment rate since the
early 1990s.
Consumption inequality has been consistently

lower than both gross and disposable income
inequality. Furthermore, the increase in consump-
tion inequality has also been less pronounced than
the increase in disposable income inequality since
the early 1990s. We explore drivers of these
changes in the next section of the paper.
The Gini coefficient is a useful indicator for

summarising distributions. However, it does not

identify which parts of the distribution are
responsible for any changes over time. It is also
not a particularly intuitive indicator of inequality.
To complement the analysis, we examine how
much of aggregate household income is earned by
high-income households (as a proxy for income
inequality) and, similarly, how much of aggre-
gate household consumption is accounted for by
high-spending households (for consumption
inequality).
Based on the disposable income estimates, the

top 10 per cent of income earners accounted for
22.3 per cent of aggregate household income in
1993/1994 and 24.8 per cent in 2009/2010
(Figure 2). Much of the increase in the share of
income held by the top 10 per cent of earners has
been due to the very highest earners within the
top 1 per cent – their share of total disposable
income rose from 4 per cent in 1993/1994 to 5.4
per cent in 2009/2010.4

Based on the consumption estimates, the top 10
per cent of spenders accounted for 22.5 per cent
of aggregate household consumption in 1993/
1994 and 24 per cent in 2009/2010. Again, a

FIGURE 1
Consumption and Income Inequality: Gini Coefficient [Colour figure can be viewed at wileyonlinelibrary.com]

93/94 98/99 03/04 09/10
0.28

0.30

0.32

0.34

Ratio

0.28

0.30

0.32

0.34

Ratio

Gross income

Disposable income

Consumption(a)

Notes: All measures are population weighted, equivalised and include net imputed rent for owner-occupied dwellings. (a) Also
excludes other interest payments.
Source: ABS; authors’ calculations.

4 In Appendix S1C, we provide similar estimates of
income inequality using tax record data. The consis-
tency between data sources suggests that HES survey
data adequately capture top income earners.
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substantial part of the increase in the share of
consumption for the top 10 per cent is due to the
very biggest spenders within the top 1 per cent –
their share of aggregate consumption rose from
3.9 per cent in 1993/1994 to 5 per cent in 2009/
2010.5

An interpretation of the differing trends in
income and consumption inequality is that some

of the increase in income inequality has been due
to an increase in the variance of transitory income
shocks, which households have been able to
smooth through borrowing and saving. This is
consistent with the permanent income hypothesis,
which postulates that consumers spend in line
with their permanent income and borrow and save
to offset temporary fluctuations in income. We
explore the separate trends in permanent and
transitory income in Section IV.

(ii) Wealth Inequality
We mainly focus on consumption and income

inequality because we have long-run estimates for
these measures of household well-being. But we
also briefly consider wealth inequality for two
reasons. First, wealth is a potentially important
indicator of well-being in its own right. Second, it
highlights the important role of housing prices in
affecting measured inequality. To develop the
most complete picture we consider estimates of
wealth inequality from both the HES and SIH.
Wealth is much more concentrated within the

household population than either income or
consumption. In 2013/2014 the Gini coefficient
for net wealth was 0.60, which was well above the

FIGURE 2
Top Income Earners/Consumers: Share of Total Household Income/Consumption [Colour figure can be viewed at

wileyonlinelibrary.com]
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Notes: All measures are population weighted, equivalised and include net imputed rent for owner-occupied dwellings. (a) Also
excludes other interest payments.
Source: ABS; authors’ calculations.

5 To put it another way, the top 1 per cent of earners
experienced a relatively large increase in real dispos-
able income of just over 5 per cent per annum between
1993/1994 and 2009/2010. In contrast, the bottom 99
per cent of households experienced real annualised
income growth of about 3 per cent, with the bottom
decile experiencing much lower growth than the rest of
the distribution. The top 1 per cent of spenders have
also experienced faster growth in real consumption than
other households over recent decades, though the
difference in growth is less pronounced than in the
case of income. More specifically, the top 1 per cent of
spenders experienced real growth in consumption of a
little over 4 per cent. In contrast, households in the
bottom 99 per cent of the consumption distribution
experienced real average annualised growth of about
2.5 per cent, with the bottom decile experiencing
growth of just 1.6 per cent.
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level of inequality in disposable income. Other
indicators of wealth inequality tell the same story.
The share of total net wealth held by the top 20
per cent of wealthy households was 62 per cent in
2013/2014. This is 1.5 times the corresponding
share of aggregate income for the top 20 per cent
of income-earning households.6 It is common in
both Australia and other advanced economies to
find that wealth is much more skewed towards the
top of the distribution than either income or
consumption.
Wealth inequality in Australia has risen over

the past decade by about the same amount as
income inequality. The share of aggregate wealth
owned by the wealthiest households (in the top
quintile) rose from 59 per cent in 2003/2004 to 62
per cent in 2013/2014 (Figure 3).7

As in most advanced economies, housing
wealth is the largest component of aggregate
household wealth in Australia. But changes in
housing prices have not been the main determi-
nant of changes in wealth inequality over the
past decade. Instead, the increase is fully
explained by a rise in the value of superannu-
ation wealth of the households in the top wealth
quintile; the share of aggregate wealth accounted
for by the superannuation of these wealthy
households rose by 4.1 percentage points (Fig-
ure 3).

(iii) Housing Prices, Imputed Rent and
Inequality Estimates
The estimates of household consumption and

income inequality presented in the previous
section include a service-flow equivalent of
housing expenditure for owner-occupiers (or
‘net imputed rent’). It is worth discussing the
adjustment for net imputed rent in detail as it has
a significant effect on estimates of both the level
and cross-sectional distribution of consumption
and income in the economy.

FIGURE 3
Net Wealth by Quintile: Share of Total Household Net Wealth [Colour figure can be viewed at

wileyonlinelibrary.com]
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6 The corresponding share of wealth held by the top 1
per cent was about 13 per cent.

7 The share of wealth held by the top 1 per cent of
households follows a similar pattern, rising from 12 per
cent in 2003/2004 to 13.4 per cent in 2013/2014.
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The household surveys show that the inclusion
of net imputed rent significantly reduces the level
of inequality in both income and spending. Based
on the Gini coefficient, the addition of net
imputed rent reduces measured inequality in
spending by a little over 6 per cent, on average.
This is shown by the fact that total consumption is
more equally distributed across households than
goods and services expenditure, on average
(Figure 4). (Recall that household ‘consumption’
is the sum of household ‘expenditure’ and net
imputed rent.) Similarly, the addition of net
imputed rent reduces inequality in disposable
income by just under 5 per cent on average.
The inclusion of net imputed rent has an

equalising effect as it disproportionately benefits
low-income (and low-spending) households. This
is because the home is typically the largest asset
for these households, and as a result, the net
imputed rent paid (and earned) on that asset is a
relatively large fraction of the household’s bud-
get. For example, older (retired) households are
likely to have a relatively low level of income
(and spending), but a large proportion of these
households own their own home outright and,
therefore, adding net imputed rent to their mea-
sured income (and expenditure) significantly

improves their welfare position. On the other
hand, many high-income (and high-spending)
households are comprised of young renters,
meaning that the top of the distribution will not
benefit to the same extent by the inclusion of
imputed rent in measured income and expenditure.
Essentially, the equalising effect of imputed

rent on income is due to the fact that low-income
households are not the same as low-wealth
households. Net housing wealth (or housing
equity) is a relatively large share of total net
wealth for low-income households. In contrast,
housing equity comprises a relatively low share of
total net wealth for low-wealth households. Sim-
ilarly, the average rate of home ownership is
higher among low-income households than among
low-wealth households. About one-third of house-
holds in the lowest wealth quintile are young
renter households, while nearly half of those in the
bottom income quintile are older home owners.
These differences between the income and

wealth distributions also imply that changes in
housing prices can have different effects on the
trends in estimated income and wealth inequality.
For instance, if we adjust for net imputed rent, a
rise in housing prices can cause estimates of
income (and consumption) inequality to fall, all

FIGURE 4
The Effect of Imputed Rent on Measured Inequality: Gini Coefficient [Colour figure can be viewed at

wileyonlinelibrary.com]
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other things being equal, as lower-income owner-
occupier households benefit disproportionately
from the higher housing prices. At the same time,
higher housing prices cause estimated wealth
inequality to rise as wealthier households benefit
disproportionately.
The adjustment for imputed rent increases the

relative income of the very poorest households
while reducing the relative income of the very
richest households. The ABS estimates for 2013/
2014 indicate that the adjustment for imputed rent
increases the share of income going to the poorest
households (bottom income quintile) by 0.4
percentage points while reducing the share of
aggregate income going to the richest households
(top income quintile) by 0.3 percentage points
(Figure 5).

IV Transitory and Persistent Income Inequality
According to Friedman’s (1957) permanent

income hypothesis, the distribution of household
consumption should closely resemble the distri-
bution of permanent income. So an alternative
way to examine how household economic
inequality has evolved, and to understand its
welfare implications, is to explore whether
changes in income inequality have been driven
by persistent or transitory shocks to income.

The distinction between persistent and transi-
tory income can be important for a couple of
reasons (as outlined in DeBacker et al., 2013).
First, the distinction may help to understand the
determinants of higher annual cross-sectional
inequality. For example, if higher inequality is
due to more persistent shocks to income, then
potential explanations could include structural
changes in the labour market and institutional
changes that affect employers’ remuneration
policies. If, instead, higher inequality is due to
temporary income fluctuations, then this could
reflect changes in factors such as job mobility,
workplace flexibility or the development of a
bonus culture. Second, the distinction helps to
inform welfare evaluations of changes in inequal-
ity. A change in income inequality that persists
over time will have a larger welfare effect than a
change in income inequality that is only tempo-
rary, especially if there are no constraints on
households that prevent them from smoothing
their consumption.
To separately identify the persistent and tran-

sitory income shocks driving inequality, we need
to be able to track individual households over
time. The HES surveys a different cross-section
of households every time, so it is not useful for
this. Instead, to explore the dynamics of

FIGURE 5
The Effect of Imputed Rent on the Income Distribution, 2013/2014 [Colour figure can be viewed at

wileyonlinelibrary.com]
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household income, we turn to longitudinal house-
hold-level data from the HILDA Survey.
Our analysis takes two separate approaches to

investigate household income dynamics. We first
adopt an error components model (ECM) to fully
specify the process that generates income over
time and decompose income into a highly persis-
tent component and a transitory component that
allows for some limited serial correlation. We
then present estimates of income mobility as
another way to consider dynamic changes in
income using a household panel.
The HILDA Survey data cover the period from

2001 to 2015. The main income measure used is
real annual household disposable income. This is
adjusted to incorporate estimates of net imputed
rent. The gross imputed rent is estimated as 5 per
cent of the total value of the home of each owner-
occupier in the HILDA Survey. This is equiva-
lent to the treatment in the HES data. To
construct estimates of net imputed rent we then
deduct the usual repayments on the mortgage of
each owner-occupier (as reported in the HILDA
Survey).
This adjusted measure of disposable income

is population weighted and divided by an
equivalence factor to control for household size
and composition to make the estimates as
consistent as possible with those obtained using
the HES data. Households must be present for
at least three consecutive years of the survey,
and those with non-positive income and missing
demographic information are excluded from the
sample. The final sample consists of 118,396
household-year observations. The number of
households in the sample varies by year, rang-
ing from 6,945 to 9,500, with an average of
8,046.
Based on the HILDA Survey, there has been a

trend increase in income inequality. Between
2001 and 2015, the share of aggregate disposable
income held by the top 1 per cent of earners rose
from 4.6 per cent to nearly 6 per cent. The top 10
per cent of earners saw their share of aggregate
income rise from 22.7 per cent to 25 per cent over
the same period. This is consistent with the trend
increase in income inequality observed in the
HES data over the 2000s. For most of the analysis
in this section of the paper it is more useful to
work with a measure of inequality based on the
variance of the natural logarithm of household
disposable income. The variance of log income
increased by about 8 log points between 2001 and
2015.

To quantify the extent to which the rise in
income inequality is due to persistent and tran-
sitory factors, we first estimate the portion of
inequality explained by observed differences
across households using the following least-
squares regression:

lnðYitÞ ¼ X0
itbt þ lit; ð1Þ

where the dependent variable is the log of
equivalised household disposable income
( ln (Yit)) and the set of explanatory variables
(Xit) includes the characteristics of the household
head, such as level of education, gender, age,
employment status, migrant status, indigenous
status, and marital status.8 The specification also
includes state, occupation and industry fixed
effects, as well as interaction terms for occupa-
tion with industry and state variables.
We then take the estimated residuals (l̂it) from

Equation (1) for each household i in year t and
calculate the variance of these residuals each
year. We plot this variance, which we label
‘residual’ income inequality, together with total
and explained income inequality in Figure 6. We
define ‘explained’ inequality as the variation in
income over time explained by the observable
household characteristics included in the set of
explanatory variables (Xit).
Looking at changes over time, we find some

evidence that the rise in income inequality
between 2001 and 2009 was due to changes in
observable characteristics. But most of the rise in
inequality cannot be explained by ‘observed’
inequality. Instead, on average, residual inequal-
ity accounts for about 70 per cent of total income
inequality. Residual inequality bears a close
resemblance to total inequality, with the two
estimates displaying similar upward trends and
short-term fluctuations. This suggests that observ-
able factors, such as an ageing population and
rising educational attainment, have played lim-
ited roles in explaining changes in inequality over
the past decade and the unobserved, dynamic
component of income has been the main deter-
minant of rising income inequality.

8 The head of each surveyed household is determined
by applying the following criteria, in order, until a
unique person is selected. These criteria are: in a
registered or de facto marriage (and still living
together); a lone parent; the person with the highest
income; the eldest person.
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(i) Error Components Model
We next exploit the panel structure of the

HILDA Survey to estimate a flexible ECM. This
model is used to decompose residual income
inequality and examine the dynamics of house-
hold income inequality for Australia.
As before, the residual of log equivalised

disposable income for household i in year t is
estimated from the regression described by Equa-
tion (1). The dynamics of the residual are then
modelled by the following process:

lit ¼ ktai þ zit þ vit;

zit ¼ /zi;t�1 þ git;

vit ¼ �it þ h�i;t�1;

ð2Þ

where the ‘persistent’ component of inequality is
a combination of a household fixed effect (ai) that
has a time-varying coefficient (kt), with total
variance k2t r

2
a, and a persistent term (zit) that

follows an autoregressive AR(1) process and has
variance r2z . The household fixed effect captures
unobserved time-invariant factors such as skill or
ability (i.e. human capital). The time-varying
coefficient captures the ‘market price’ for human
capital. The AR(1) term (zit) captures other
shocks to income that persist over time, such as
promotions that affect the level of wage income

or possibly a long-term health condition. The
temporary component (vit) is specified as a
moving average MA(1) process. This specifica-
tion allows temporary income factors, such as
lay-offs and bonuses, to have effects that persist
for more than a year.
Our choice of ECM is motivated by empirical

observation of the autocovariance function of
household disposable income in the HILDA
Survey data. Figure 7 shows the autocovariance
function (averaged across all ages and years) in
the data and our estimated models (described
below). The large drop between lag 0 and lag 1
suggests the presence of a transitory component;
the smaller discrete drop between lag 1 and lag 2
suggests that this transitory component is better
captured by an MA(1) than an IID component; the
exponential decline after lag 1 suggests the
presence of an AR(1) component (and the near-
linearity foreshadows our finding that this com-
ponent is close to a random walk); the fact that
the autocovariance is positive even for long lags
suggests the presence of a fixed effect.
The git and eit terms are the respective persis-

tent and transitory shocks to income. We assume
that these shocks are mean zero with time-varying
variances, r2gt and r2�t, and a correlation qge. We
estimate three versions of the model: one in
which we assume that the two shocks are

FIGURE 6
Decomposition of Variance of Log Household Disposable Income [Colour figure can be viewed at

wileyonlinelibrary.com]
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independent of each other, qge=0; a second in
which we assume that the correlation qge is
exogenously fixed at +0.5; and a third in which
we assume that the correlation qge,t is exogenously
fixed at �0.5.9 In all cases, we assume that the
vector of shocks (git,eit) is distributed indepen-
dently of time. Under this error scheme, changes in
residual inequality can be driven by changes in four
factors: the variance of persistent shocks; the
variance of temporary shocks; the covariance
between persistent and transitory shocks; and
changes in the market price of a household’s fixed
human capital.
Ideally we would estimate the correlation

between the two shocks qget alongside the other
model parameters, rather than fixing it exoge-
nously. When the AR(1) parameter / 6¼1, one can
prove that the correlation qget is uniquely iden-
tified. However when /=1, qget is not separately
identified from the variance of the fixed effect r2a.

It will turn out that our estimate for / is
sufficiently close to 1 so that we cannot reliably
identify qget. For this reason we explore the
robustness of our results by presenting estimates
with a strong positive correlation (qget=0.5) and a
strong negative correlation (qget=�0.5).
We estimate the variance–covariance matrix of

the model using the generalised method of
moments.10 This procedure essentially estimates
a parameter vector of interest by minimising the
weighted sum of squared distances between the
population moments implied by the model and
their empirical counterparts. The parameter vec-
tor is then used to construct estimates of the
variances of transitory and persistent shocks to
income, and the variance of the return to fixed
human capital, shown in Figure 9.
The estimated parameters, along with boost-

rapped 95 per cent confidence intervals, are
reported in Table 1 for the three versions of the
model. The estimated autoregressive parameter /
is very close to unity, which is consistent with a

FIGURE 7
Autocovariance Function [Colour figure can be viewed at wileyonlinelibrary.com]
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9 The assumptions on qge have economic content.
Constraining qge to be zero is equivalent to assuming
that the structural events that are most likely captured
by persistent shocks do not systematically occur at the
same times as the structural events that are likely to be
captured by transitory shocks. One example that is
inconsistent with qge=0 would be if a high-performing
employee is rewarded by his or her employer with a
simultaneous bonus (likely captured as a transitory
shock) and raise (likely captured as a persistent shock).

10 When estimating the model we allow for non-
parametric age effects in the variance of transitory
shocks, in addition to the non-parametric year effects in
both shocks and the fixed effects. This allows the model
to better capture the age profile of the variance of
income, which would otherwise be difficult to match
with only the AR(1) component to provide age variation
in the cross-sectional variance.
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large literature from other countries as well as the
roughly linear decline in the autocovariance
function shown in Figure 7. The estimated MA
parameter h is 0.15–0.19 depending on the
correlation between the transitory and persistent
shocks, which is also in the range of existing
estimates. The variances of the two shocks and
the fixed effects are also reported. Allowing for
correlation between the two shocks has only a
small effect on the estimates for the remaining
parameters, and in the case with a positive
correlation (which is most likely the economi-
cally relevant case), the point estimates are
statistically indistinguishable from the case with
zero correlation.
The estimated models fit the data well in

several dimensions. First, as seen in Figure 7,
the models capture the general shape of the
average autocovariance function. Second,
Figure 8 shows that the models capture well the
age profile of the variance. Third, Figure 9, based
on the model with a zero correlation, shows that
the model fits the time-series path for the variance
of income and thus is an appropriate model
through which we can decompose the data.
Figure 9 indicates that on average one-half of

the level of residual inequality is due to the
variance of transitory income shocks, but this
varies from around two-fifths to around three-
fifths.11 Given that about 70 per cent of the

variation in total income across households is due
to unobserved characteristics, this suggests that
temporary shocks explain 30–40 per cent of the
total cross-sectional variation in household
income. The remaining variation in income
across households is mainly due to variation in
persistent shocks (one-third to one-half),
although some inequality is also explained by
variation in unobserved fixed human capital,
particularly in the middle years of the sample.
The decomposition in Figure 9 also indicates

that the first half of the sample period (2001–
2008) was characterised by a slight decline in
transitory income inequality and a small (and
largely offsetting) increase in persistent income
inequality (due to an increase in the variance of
the fixed effect). This appears to reflect develop-
ments in the Australian labour market over that
period. In particular, the unemployment rate fell
noticeably between 2001 and 2008, and this is
likely to have disproportionately benefited lower-
income workers who may be more exposed to
temporary income shocks. The increase in the
variance of the fixed effect in the early to mid-
2000s reflects a rise in the ‘price’ that the market
was willing to pay for unobserved ability, which
may also be due to the relatively strong labour
market at the time.
The trend in overall income inequality in the

latter half of the sample period appears to reflect
an increase in the variance of both transitory and
persistent income shocks. There also appears to
be a slight jump in transitory income inequality

TABLE 1
Error Component Model Parameter Estimates

Parameter

Model

q=0 q=�0.5 q=+0.5

/ 1.007 0.992 1.006
(1.002, 1.011) (0.983, 0.998) (0.997, 1.010)

h 0.159 0.190 0.148
(0.133, 0.175) (0.163, 0.245) (0.124, 0.172)

r2� 0.155 0.163 0.137
(0.111, 0.202) (0.117, 0.212) (0.090, 0.188)

r2g 0.005 0.001 0.005
(0.001, 0.012) (0.000, 0.006) (0.001, 0.013)

r2a 0.039 0.032 0.036
(0.021, 0.050) (0.021, 0.043) (0.010, 0.051)

Notes: The variances of the persistent shocks and the fixed effects are unweighted averages across years. The variance of the
transitory shocks is an unweighted average across years and ages. See figures for variance by age and year.
Sources: Authors’ calculations; HILDA Survey Release 15.0.

11 The ECM parameter estimates and associated
standard errors are shown in detail in Appendix S1D.
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around the time of the global financial crisis. This
suggests that the crisis had a limited effect on the
distribution of consumption across households. In
general, households are more able to insulate

their consumption from transitory rather than
persistent shocks to income. The slight rise in the
variance of persistent income shocks since the
mid-2000s is consistent with the small increase in

FIGURE 9
Decomposition of Variance of the Logarithm of Household Disposable Income [Colour figure can be viewed at

wileyonlinelibrary.com]
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Sources: Authors’ calculations; HILDA Survey Release 15.0.

FIGURE 8
Variance of Disposable Income by Age of Household Head [Colour figure can be viewed at wileyonlinelibrary.com]
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consumption inequality reported in the HES over
a similar period.

(ii) Income Mobility
To further quantify the extent to which the

trends in inequality are persistent we next esti-
mate the degree of mobility in the income
distribution. Income mobility has a direct bearing
on the degree of persistence in inequality. For
example, if household income is relatively immo-
bile and the same households are ranked as high-
income from one year to the next, then this
suggests that the inequality is persistent. In
contrast, if household income is fairly mobile
on average then high-income households may
move down the income rankings the following
year, suggesting that the inequality is temporary.
To examine mobility, we divide the sample into

quintiles based on the residual income estimates
(which have been adjusted for net imputed rent).
We then estimate the share of households that
move up, down or stay in the same quintile over
time. We do this for both 1-year and 10-year
windows to measure short-term and long-term
mobility.
Over 70 per cent of households that are either in

the top or bottom income quintile remain in that
same quintile from 1 year to the next (Table 2).
More notably, nearly 60 per cent of these house-
holds are in the same quintile a decade later.12 For
households in the middle income quintiles, about
half change quintiles each year and about a third
are in the same quintile a decade later. This
evidence suggests that both persistent and

transitory movements are occurring within the
income distribution over time, though there is
some variation across income quintiles.13

To directly quantify the extent to which the
observed mobility reflects permanent or tempo-
rary transitions, we use a key indicator of income
mobility, the Shorrocks R index (Shorrocks,
1978). This index provides a direct link between
mobility and the relative contribution of persis-
tent and transitory inequality by defining immo-
bility as the ratio of persistent inequality to
average annual or total inequality over the same
period. The Shorrocks R index is defined as

R ¼ I½Y�
PT

t¼1 wtI½Yt�
ð3Þ

where the numerator, I[Y], is a multi-year
inequality value estimated from household
incomes aggregated over T years; the denomina-
tor is the weighted average of single-year
inequality values, I[Yt], over the T-year period.
The weight assigned to each year, wt=Yt/Y, is the
ratio of average household income in year t (Yt) to
average total household income (Y) earned over
the entire period.
The Shorrocks R index reflects the relative

contribution of persistent to total income

TABLE 2
Transition Matrix for Household Disposable Income Per cent

Income quintile

From t to t + 1 From t to t + 10

Down Same Up Down Same Up

Lowest 71 29 58 42
2nd 19 53 28 23 34 42
3rd 23 50 26 30 30 40
4th 26 54 19 39 31 29
Highest 26 74 43 57

Sources: Authors’ calculations; HILDA Survey Release 15.0.

12 The results reported in Table 2 are robust to using
a balanced panel and a sample of working-age house-
holds.

13 The skew in the income distribution could account
for some of the differences in estimated mobility across
the income quintiles. The positive skew implies that
there is greater dispersion in income within the top
income quintile than in any of the lower quintiles. This
implies, for example, that a negative income shock of a
particular size will be more likely to cause a given
household to fall out of the second highest quintile than
out of the highest quintile, all other things being equal.
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inequality over time. For a strictly convex
inequality measure I[Y], the index takes values
between 0 and 1. The higher the value of the
index, the higher the share of persistent or long-
term inequality, and the less mobility there is in
the income distribution. We use two common
inequality indices that meet this condition to
estimate mobility for both total and residual
household disposable income: the Theil index
and the Gini coefficient.14

To assess whether the share of persistent
inequality (or income immobility) has changed
over time, we divide the HILDA Survey panel
into moving 5-year windows and estimate the
Shorrocks R value for each sample window.
Based on the Theil index, the Shorrocks R value
remains relatively stable over the nine 5-year
windows spanning 2001–2015, with average R
values for total and residual household disposable
income of 0.81 and 0.71, respectively
(Table 3).15 However, we do observe a slight
rise in the share of persistent inequality or
immobility from the mid-2000s onwards, with
higher R values reported for the second half of the
sample period.16 This increase in persistent
inequality is consistent with the rise in the
variance of persistent shocks observed in Fig-
ure 9 over the same period, as well as the small
increase in consumption inequality reported in
the HES between 2003/2004 and 2009/2010.

V Conclusion
We document some new facts about economic

inequality among households in Australia over

recent decades. We find that consumption
inequality is lower on average than income
inequality due to the ability of households to
smooth consumption by borrowing and saving.
Income and consumption inequality have both
increased a little since the early 1990s, but
income inequality has risen by slightly more.
These findings are in line with the changes in
income and consumption inequality documented
in other developed economies.
We also provide new estimates of household-

level income dynamics for Australia. The broad
trends in consumption and income inequality do
not appear to be due to changes in observed
household characteristics, but rather to changes in
the distribution of unobserved shocks. The
increase in income inequality over recent decades
has reflected similar-sized increases in the vari-
ance of transitory and persistent income shocks.
The rise in persistent income inequality since the
mid-2000s is consistent with the rise in consump-
tion inequality over the same period.
We find that the treatment of housing income

and expenditure is important to estimates of
household economic inequality. In particular,
incorporating the net imputed rent earned (and
spent) by home owners significantly lowers esti-
mates of inequality in both income and consump-
tion. However, this adjustment has little effect on
the trends in household economic inequality. This
is somewhat surprising, given that a growing
share of Australian household budgets have been
devoted to housing over recent decades.

TABLE 3
Shorrocks R Values for Household Disposable Income

Year

Theil index Gini coefficient

Total Residual* Total Residual*

2001 –2005 0.80 0.71 0.91 0.85
2002 –2006 0.79 0.70 0.91 0.85
2003 –2007 0.80 0.71 0.91 0.85
2004 –2008 0.79 0.70 0.91 0.84
2005 –2009 0.78 0.69 0.91 0.84
2006 –2010 0.83 0.71 0.93 0.86
2007 –2011 0.86 0.74 0.94 0.87
2008 –2012 0.84 0.73 0.93 0.87
2009 –2013 0.81 0.70 0.92 0.85
2010 –2014 0.81 0.70 0.92 0.86
2011 –2015 0.78 0.67 0.91 0.85

Note: *Residual income estimated using Equation (1).
Sources: Authors’ calculations; HILDA Survey Release 15.0.

14 The Theil index is defined as H ¼ 1
N

PN
i¼1

xi
�x logðxi�xÞ,

where xi is the income of household i and �x is mean
household income. This index measures the distance the
population is away from perfect equality. If all house-
holds have the same income, then the index is equal to
0, signalling perfect equality. If one household has all
the income, then the index is equal to 1, implying
perfect inequality. The Gini coefficient is defined in
Section III(i).

15 The estimated degree of persistent inequality
appears to be lower for Australia than for some other
advanced economies based on the Theil index. For
instance, Bayaz-Ozturk et al. (2014) report Shorrocks R
values of 0.83 and 0.85 for the United States and
Germany over the late 1990s to early 2000s.

16 The same pattern is observed for the Gini coeffi-
cient, although the Gini coefficient typically reports
higher values for R than other inequality measures that
place weight on the extremes of the income distribution
(Jarvis & Jenkins, 1998).
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Supporting Information
Additional Supporting Information may be

found in the online version of this article:
Appendix S1. Online Appendix.
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