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1. INTRODUCTION

The most striking finding from research on income inequality over the past
couple of decades has been the growing share of total income going to people at the
top of the distribution (Atkinson and Piketty, 2007; Atkinson and Piketty, 2010;
Alvaredo et al., 2017). Key to this burgeoning “top incomes” literature has been
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the use of administrative income tax data (see Atkinson et al. (2011) for an early
overview). This literature has called into question the reliance on household sur-
veys in much of the research and official monitoring of inequality, as they may
fail to capture incomes at the top of the distribution. Such questioning reflects
the difficulties surveys face in capturing a relatively small group in the popula-
tion, together with specific issues with nonresponse and underreporting among
this top group (Hlasny and Verme, 2018; Burkhauser ez al., 2018a; Hlasny and
Verme, 2021; Blanchet et al., 2022). As a consequence, there are very real con-
cerns that household surveys may mis-measure both inequality levels and trends
over time.

For example, in the US, Burkhauser ef al. (2012) suggest that the Current Pop-
ulation Survey (CPS) closely tracks tax-based top shares up to the 99th percentile
but not the top 1 percent income share. Moreover, Atkinson et al. (2011) find that
a substantial share of the growth in inequality in the US as measured by the Gini
coefficient may be “missed” by the CPS. This issue has grown in importance over
time, with Yonzan et al. (2020) reporting that the gap between surveys and tax
data at the very top has been growing in recent years. Similarly, the analysis by
Morelli et al. (2015) suggests that conventional survey-based measures such as the
Gini coefficient may increasingly misrepresent the actual extent of change in income
inequality. To add to these concerns, there is every reason to believe that the extent
of such bias varies across countries, and this may well be the case for a given coun-
try over time: country rankings in terms of inequality levels at a point in time or
inequality change over time as seen in surveys may not be reliable. The impact of
nonresponse and under-coverage among high-income earners—what Lustig (2019)
calls the “missing rich” problem—clearly needs to be addressed in measuring and
tracking inequality by official statistical agencies.

Recent research has investigated and employed various approaches to address
this problem.! These approaches are typically grouped into two categories. First,
one can replace the top a percent of the income distribution in the survey with obser-
vations drawn from a parametric distribution or an imputation method. Replace-
ment methods assume that population shares (after base survey weights are applied)
are correct and focus on issues of underreporting or under-sampling at the top.
Second, assuming instead that the population shares in the survey are not correct,
one can adjust the entire survey by reweighting, replacing the base weights with
new weights that aim to reflect the heterogeneity in nonresponse rates. This is the
approach followed, e.g., in Blanchet et al. (2022) or Munoz and Morelli (2021).
Reweighting methods are mostly focused on correcting for non-sampling issues
such as low response rates among the very top, while replacement methods can
also be used to address sparseness at the top, a particularly useful property when
measuring income shares at the extreme right tail of the distribution (say, for the
0.1 or 0.01 percent of the population).

Jenkins (2017), in a study on the UK, suggests that fitting a parametric
upper tail to the observed survey observations—without reference to external

ISee the discussion on nonresponse bias and on modeling the top of the income distribution in
Hlasny (2020); Hlasny (2021), and the extensive review of existing methods in Lustig (2019)
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information—may not be an appropriate adjustment, as estimates may still fail to
fully capture the true upper tail. This serves to motivate the use of external informa-
tion, generally from income tax data, to implement a replacement approach favored
by Jenkins (2017). Tax data can also provide information on the spread of incomes
across much of the distribution that serves as a basis for reweighting well beyond
the top. Yet, combining information from surveys and tax data is challenging in
that the two sources mostly employ different income concepts and income recipient
units. Survey microdata generally include sufficient information to allow them to
match the income concepts employed in external sources, most often on taxable or
“pre-tax” income among couples or individual adults (see Yonzan et al. (2020) for
a detailed exercise of addressing this comparability issue). However, it has proven
difficult to relate the results to the more standard definitions generally employed in
the inequality literature, notably household income including cash transfers after
direct taxes, equivalized and attributed to each person in the household (including
children).

Notwithstanding such challenges, certain initiatives have made ground in com-
bining tax-based information and household surveys. A pioneer in the developed
world has been the Department of Work and Pensions in the UK, incorporat-
ing a top income adjustment to the survey from personal income tax records
since 1992, which is reported annually in their Households Below Average Income
(Burkhauser et al., 2018b). The UK’s Office for National Statistics (ONS) has
since also revised its income distribution series to include a top-income adjusted
series (see ONS (2019); ONS (2020)), influenced by the work of Jenkins (2017) and
Burkhauser et al. (2018a); Burkhauser et al. (2018b).

More recently, efforts associated with the World Inequality Database (WID)
have sought to combine data from tax sources, household surveys, and the national
accounts to build Distributional National Accounts (DINA). The core aim of this
approach is to allocate all the national income as measured in the national accounts
to households. This means that items not included in the household income con-
cept surveys seek to measure, such as the undistributed profits of corporations
and the benefits from government spending on education and health services, are
allocated, with the resultant series being consistent with macroeconomic growth
series and accounting for the full distribution of national income (World Inequality
Lab, 2020).

The recent study by Blanchet et al. (2021) presents DINA series for 38 Euro-
pean countries between 1980 and 2018, on a similar basis to the DINA estimates
for the US produced by Piketty ez al. (2017), for France by Garbinti et al. (2018),
and for China by Piketty et al. (2019). One element in this complex exercise—before
bringing undistributed profits, government spending on services, and other sources
of income into the picture—is to combine data from tax data and surveys to pro-
duce an adjusted distribution of cash incomes. This is done in a two-step procedure
that adjusts for both sampling errors, such as sparseness at the top of the distribu-
tion, and non-sampling errors, such as low response rates among high incomes, in
a manner described in detail later. This serves as the initial building block in the
larger exercise of distributing the entirety of national income, but the fact that it is
based on distinctive income concepts and units designed for distributional national
purposes—as outlined in detail below—makes it difficult to assess the implications
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of this initial survey adjustment procedure for the standard measures of inequality
usually derived from household surveys for gross and disposable equivalized income
among persons.

We address this gap using Blanchet et al. (2021)’s data set and the central ele-
ment of their survey adjustment method (hereafter the WID-adjustment) for 26
countries covered by the European Union Statistics on Income and Living Con-
ditions (EU-SILC) between 2003 and 2017. Their reweighting method allows us
to construct inequality indicators of equivalized gross and disposable household
income among individuals—the concepts most commonly employed for the analy-
sis and tracking of income inequality. The comparison of unadjusted and adjusted
income distributions using the standard concepts is a novel research question, which
is not analyzed by Blanchet ez al. (2021). We explore the reweighted data set in more
depth, including its distribution across the population, as well as the impact of dif-
ferent units of observation and income concepts, two factors that Callan ez al. (2020)
showed to be crucial in explaining the differences in inequality trends in Ireland.
We also compare the results we find with those of other recent studies attempting
to adjust inequality measures from the EU-SILC, namely Hlasny and Verme (2018)
and Bartels and Metzing (2019), to assess whether the choice of adjustment method
really makes a difference. Our analysis allows us to address key concerns about the
reliability of survey-based estimates of income inequality that have been highlighted
by tax-based estimates of top income shares. To the best of our knowledge, no other
paper has delved into the reliability of the EU-SILC to measure the income distri-
bution in such detail.

Among our key findings is that the impact of the WID-adjustment on the Gini
coefficient and top income shares for equivalized disposable income among indi-
viduals varies widely across the countries in the EU-SILC. The Gini is increased
by up to 10 points for some countries but only very modestly for others, affect-
ing country rankings in terms of inequality levels and the gaps between them. The
scale of this impact also varies from one year to the next for some individual coun-
tries, thus affecting comparisons of trends and inequality rankings, although less
substantially for the former. There are also some notable differences between the
impacts of the WID-adjustment and those of Hlasny and Verme (2018) and Bar-
tels and Metzing (2019) on the Gini coefficient, demonstrating that the adjustment
approach employed does indeed matter—especially the choice between methods
that rely on within-sample projection (Hlasny and Verme, 2018) versus those incor-
porating external information from tax data (Bartels and Metzing, 2019; Blanchet
etal.,2021).

The remainder of this paper is structured as follows. In Section 2, we elabo-
rate on why surveys fail to capture top incomes and on the different approaches
being employed to address this, and also highlight specific features of the EU-SILC
that are relevant in this context, notably the varying use of data from administra-
tive sources in addition to direct responses from those interviewed. In Section 3,
we outline the WID-adjustment employed in Blanchet ez al (2021) and describe
the distinctive income concepts on which their analysis is focused. In Section 4, we
then employ the core of their adjustment to the EU-SILC microdata and see the
impact this has on inequality in equivalized gross and disposable income among
persons. This section also investigates the role of the income concept and unit of
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analysis employed, and digs deeper into the mechanics and impact of the reweight-
ing process involved in the WID-adjustment. Section 5 compares the impact of
these adjustments on the Gini coefficient for equivalized disposable income with
those presented in Hlasny and Verme (2018) and Bartels and Metzing (2019). The
final section concludes with a summary of the main findings and discussion of their
implications.

2. SURVEYS AND THE COVERAGE OF TOP INCOMES

Surveys fail to capture the top of the income distribution for different reasons.
These reasons are typically grouped into sampling and non-sampling issues. The
former reflects problems with the original design of the survey, e.g., how a small
sample size can result in sparseness of certain population groups. The latter reflects
heterogeneous response rates, e.g., when those at the top of the distribution decline
to respond to the survey, after being included in the sample, more than those among
the rest of the distribution. As a result of these problems, the gap between sur-
veys and administrative data is particularly large at the top (see, e.g. Burkhauser
et al. (2018a) for the UK, Blanchet ef al. (2022) for France, the UK, Norway, Brazil,
and Chile, or Lustig (2019) for Uruguay) and it has been growing over time for
countries like Ireland (Callan et al., 2020) and the US (Yonzan et al., 2020). Admin-
istrative data like income tax records are not without their own limits. Despite the
data not being based on samples, but on a universe of (often third party reported)
declarations, the share of the total population covered can vary substantially by
country. Moreover, the degree to which tax evasion affects the quality and reliabil-
ity of tax data should also be expected to vary by country. However, in all cases,
tax data can be at least considered a reliable lower bound of the upper tail of the
distribution.

Sampling issues are mostly associated with non-coverage error and with sam-
pling error. Non-coverage errors happen when, by design, individuals have zero
probability of being selected into the sample. Most statistical institutes design the
sampling strategy so as to avoid non-coverage errors, e.g., by replacing the popula-
tion that cannot be covered, and it is not usually a major issue. Sparseness, on the
contrary, means that there is insufficient density at the top of the income distribution
and therefore very few observations for that group. This might not necessarily bias
inequality estimates, but will reduce their reliability. This creates a problem when
estimating top income shares, particularly those at the very top (the top 0.1 or 0.001
percent). These issues can be resolved at the design stage, e.g., by over-sampling the
relevant population, or subsequently by replacing the top of the distribution with
estimates from a parametric model or from linked administrative data.’

Non-sampling issues reflect differences in behavior among the surveyed or
in choices taken by survey administrators. It includes both unit and item nonre-
sponse, as well as underreporting and top coding. Unit nonresponse happens when

2The replacement approach expands the sample for the top « percent while keeping everything else
consistent, including weight totals by replacing the original weight w for w/n where 7 is the number of
times that observation was expanded.
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individuals in the potential sample do not respond. Similarly, item nonresponse
happens when respondents opt to not answer income questions. This is often
addressed by hot-deck imputations, which replace an individual’s missing value
with the value observed for people with similar observable characteristics. If the
population not responding is not missing at random, income imputations may
worsen the situation, potentially mirroring the situation when they do answer
but underreport the amount. Finally, top coding happens when incomes are cen-
sored (or truncated) above a certain threshold, usually to protect the anonymity
of very high income respondents. Under non-sampling issues the final sample
will differ from the original sample design and if the difference is associated
with income—e.g., if high income earners are more likely to not answer the
survey—inequality estimates in the survey will be biased.

Several solutions have been proposed to address these issues. Some solutions
focus on adjusting inequality estimates, while others aim to adjust the survey itself.
The former approach combines an inequality estimate (say, the Gini index) for the
poorest 1 — p percent derived from the survey with another inequality estimate for
the richest p percent which can be estimated in various ways, e.g., using random
draws of a Pareto distribution, estimated using either survey or tax data, resulting
in a semi-parametric estimate (Jenkins, 2017). The two Gini estimates are combined
following the approach of Atkinson (2007), later extended by Alvaredo (2011). As
a result, this first solution provides an inequality estimate that addresses both sam-
pling and non-sampling issues.

The second solution is to adjust the survey itself, either by replacing the top of
the distribution or by reweighting the survey. Replacement, as the name suggests,
seeks to replace the top of the distribution with a more representative distribution
of top incomes. This could be using cell-based means drawn from tax data, as in
Burkhauser et al. (2018a), or random draws from a parametrized Pareto distribu-
tion, as in Bartels and Metzing (2019). While the replacement does not modify or
alter the rest of the distribution, a reweighting approach by contrast adjusts the
whole distribution. The reweighting approach adjusts the survey weights to address
nonresponse rates, so that the new weights match a certain reference point. (Korinek
et al., 2005; Korinek et al., 2007) use the data on average response rates by groups
such as geographic areas, as does Hlasny and Verme (2018). Alternatively, Blanchet
et al. (2022) and Blanchet ez al. (2021) use external data on top incomes to address
both nonresponse and underreporting of incomes via a combination of reweight-
ing and replacement. The resulting outcome of the replacement and reweighting
approaches is an adjusted survey, including individuals and households, such that
one can estimate different inequality indexes such as top income shares or the Gini
index. While the two approaches can result in similar outcomes (i.e., inequality lev-
els), there are differences between the two that might be relevant, depending on
what the researcher wants to estimate. For example, the reweighting approach does
not modify the maximum income in the survey, while the replacement can do so.
Conversely, the reweighting does not modify the number of respondents nor their
individual characteristics (to the extent that no observation is assigned a weight of
Zero).

In the specific context of top income adjustments applied to data from EU-
SILC, substantial variation across countries in survey sampling, implementation,
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and how the income data are produced must be kept to the fore. EU-SILC was
launched in 2003 and extended to all EU member states and some associated coun-
tries over time so that by 2020 it was implemented in 37 countries, i.e., the 27 EU
countries, Iceland, Norway, Switzerland, the UK, Albania, Kosovo, Montenegro,
Northern Macedonia, Serbia, and Turkey. Crucially, EU-SILC is based on a com-
mon “framework,” as opposed to being a common “survey.” This framework con-
sists of common procedures, concepts, and classifications, including harmonized
lists of target variables to be transmitted to Eurostat, which are made available to
researchers for analysis in the form of microdata subject to restrictions and con-
ditions. Data are collected from probability samples of the population residing in
private households within the country (irrespective of nationality or legal residence
status), with sampling frame and methods of sample selection differing across coun-
tries but aiming to ensure that every individual and household in the target popu-
lation is assigned a known nonzero probability of selection.

Measuring income is a central aim of EU-SILC, and this is done in terms of a
substantial set of specific components of income, mostly at the individual level, but
some at household level. The income reference period is generally the previous cal-
endar year.? The EU-SILC framework encourages the use of existing sources and/or
administrative data, and it is key here to distinguish three different situations:

1. In the countries commonly referred to as “register” countries, information on
income (as well as some demographic variables) is obtained through accessing
administrative registers, while other personal variables are obtained according
to the “selected respondent model” where only one member of the household
answers the detailed questionnaire.

2. Some other countries have moved over the course of EU-SILC to retrieving
at least some income information from registers, but without moving to the
selected respondent model.

3. In the remaining countries, all the information on income is obtained by means
of survey responses.

One would expect, in general, that drawing on administrative information—for
the most part from income tax and social security records—would improve accu-
racy in the measurement of income, and this has been validated in general terms
with respect to EU-SILC in, e.g., Tormélehto et al. (2017). For example, Burri-
cand (2013) finds that between 2007 and 2008, when France started using register
data, the average disposable income increased by 15 percent and the Gini increased
by five points, particularly due to differences in real estate and asset income. How-
ever, a degree of complexity, and indeed uncertainty, arises when it comes to assign-
ing participating countries to these categories.

The first category is generally referred to in the literature on EU-SILC as the
“old register countries.” This includes not only the Nordic countries—Denmark,
Finland, Iceland, Norway, and Sweden—which traditionally rely for many pur-
poses on comprehensive population registers incorporating data from a variety of

3Two exceptions are Ireland and the UK. In the former, the income reference period is 12 months
before the month of the survey, while in the latter the current income is annualized and aims to refer the
current calendar year, i.e., weekly income is multiplied by 52, and monthly by 12.
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sources and thus are generally termed register countries, but also the Netherlands
and Slovenia. Complications arise principally with respect to the second category,
sometimes—though perhaps somewhat misleadingly—referred to as “new register
countries.” Over the life of EU-SILC, an increasing number of countries have been
combining survey data with some administrative/register data. The extent and
nature of the use of administrative data vary widely, and for individual countries
may differ across income components and change over time, in a fashion that some-
times cannot be traced satisfactorily from the information provided by Eurostat or
national statistics offices. A particularly unclear issue is whether investment income
data from tax records is also used alongside administrative data on employee and
self-employed income. This all means that the correct categorization of certain
countries depends on the specific year being considered, and more generally has
given rise to some confusion and variation across studies as to which countries
belong in which category.

To try to clarify this insofar as possible, we draw on various studies includ-
ing Tormailehto et al (2013), Térmilehto et al (2017), and Goedemé and
Trindade (2020), from which the following information can be collated:

e For Austria, the transition to using register data was fully implemented in
EU-SILC 2012, and Statistics Austria subsequently revised the EU-SILC data
sets for 2008-2011.

For France, the transition to register-based income data took place in 2008.

For Italy, some register information has been used since 2004.

For Spain, the use of administrative data was implemented in EU-SILC 2013.

For Switzerland, register data were being used in 2011, but the timing of intro-

duction is not clear.

e For Cyprus, Estonia, Latvia, and Malta, some register data were being used in
2018, but the timing of introduction is not clear.

e For Belgium, the transition to using tax and transfer data from administrative
sources has been implemented from EU-SILC 2019 onward.

e For Ireland, some income data from social transfer sources have been drawn on
from the start of EU-SILC where survey respondents agree, but the extent of
use of register data has increased substantially over time, especially from around
2010 when administrative data on employee and self-employed income started to
be drawn on.

On this basis, it seems that Italy can be assigned to the second category
throughout, as can Austria and France from 2008, Spain from 2013, and Belgium
from 2019. Switzerland, Cyprus, Estonia, Ireland, Latvia, and Malta can also be
assigned to that category for recent years, but their situation in earlier EU-SILC
years is unclear. Moreover, the heterogeneity among countries (or country-years)
included in the second category in terms of how administrative data is actually
drawn on must be emphasized. For the remaining countries—Croatia, Czechia,
Germany, Great Britain, Greece, Hungary, Lithuania, Luxembourg, Poland, Por-
tugal, Romania, Serbia, and Slovakia—it appears that the use of administrative
data on incomes is minimal or nonexistent, although it is not always possible to
be sure about this from the available documentation. The nuances of timing and
variations in the nature of the use of register data will be important when we
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consider the extent to which the impact of the top income adjustment on EU-SILC
data depends on the extent to which register data are drawn upon.

3. THE WID-ADJUSTMENT TO THE EU-SILC

Having outlined the issues that arise in seeking to address “the missing top”
in surveys, we now turn to the WID-adjustment to the EU-SILC that provides
an appealing way to do so. We begin by describing this adjustment process and
the assumptions it involves. We then outline the differences between the DINA
context in which Blanchet er al. (2021) apply this WID-adjustment and the more
long-standing “traditional” research literature on income inequality, particularly
with respect to the income concepts and units of observation employed. Blanchet
et al. (2021) construct DINA for 38 European countries between 1980 and 2017,
drawing on multiple data sources and methods to construct comparable series over
time, including EU-SILC for the period that covers. To create these DINA, the
exercise presented in Blanchet ez al. (2021) can be divided into two major steps.
The first is to adjust the survey so that the top 1, 5, and 10 percent income shares as
measured in the survey match those reported using tax data. The second step is to
add in and allocate the other income components required to go from adjusted sur-
vey income to national income, such as imputed rents, government spending, and
undistributed corporate profits. For our purposes it is only part of the top income
adjustment that is relevant (concretely, the reweighting adjustment), but the broader
context is also essential to understand how that adjustment is employed by Blanchet
et al. (2021) versus here.

As employed in Blanchet ef al. (2021), this top income adjustment combines
reweighting and replacement of the top of the income distribution, using methods
such as the one developed and illustrated in Blanchet ez al. (2022).* The replacement
step is applied after the reweighting step to gain more precision for indicators that
are sensitive to small groups at the top of the income distribution, such as the top 0.1
or 0.01 percent income share.® In that step, the income distribution from tax data
is replaced into the reweighted survey distribution, thereby increasing the number
of observations at the top of the distribution. Because we wish to work with the
original survey sample size, and do not focus on very small top income groups but
rather on synthetic indicators like the Gini and at most the top 1 percent income
share, our analysis focuses only on the reweighting step of the WID-adjustment. As
shown in Blanchet ef al. (2022), this step accounts for the overwhelming majority of
the overall adjusted population, which in European countries tends to be very small
(e.g., less than 1 percent of the population is absent from the top in surveys when

4Blanchet et al. (2022) develop a top income adjustment method that uses both reweighting and
replacing to reconcile household surveys and tax data for people at the top of the income distribution,
providing an application for France, the UK, Norway, Brazil, and Chile.

SStatistically, the survey after reweighting should be indistinguishable from the tax data in terms
of averages and variance for that part of the distribution as we are exactly replicating the tax data. See
Section 2 in Blanchet ez al. (2022) for details.
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compared to tax data). While only using the reweighting step of the adjustment, we
continue to employ the “WID-adjustment” labeling for convenience.

3.1. Survey Reweighting

The reweighting process calibrates the EU-SILC weights so that the top 1, 5,
and 10 percent income shares match those previously estimated using administra-
tive tax data. These shares are available in the WID, complemented with additional
top income share estimates from newly collected data. (See the https://wid.world/
document/technical-appendix-to-why-is-europe-more-equal-than-the-united-
states-world-inequality-lab-wp-2020-19/extended online appendix of Blanchet
et al. (2021) for a detailed description of the country-by-country adjustments.) The
purpose of this exercise is to maintain the survey structure intact while simultane-
ously adjusting the income distribution, allowing for any type of analysis that relies
on survey data. Note the reweighting approach on its own would not allow for the
survey to match top income groups at the very top of the income distribution such
as the top 0.01 or 0.0001 percent, as these groups might not have been captured by
a survey across every country or year.

The reweighting aims to address the gap between the survey top income esti-
mates and the tax-based estimates. Blanchet ef al (2021) model under-coverage
rates as a linear function with kinks at each relevant threshold (top 10 percent, top
S percent, etc.), such that rates increase with income, allowing for much larger rates
at the very top of the distribution. The authors interpret their model as address-
ing both sampling errors and non-sampling errors. In practice, they are indistin-
guishable unless one has access to individually matched income data across the two
sources, which is quite rare. The authors note that the estimated under-coverage
profile is mostly flat except at the very top, with the top 0.1 percent being underrep-
resented by a factor of 3 on average.

Concretely, the new weights are the solution to a constrained optimization
problem: minimizing the distance between the new and original weights, subject
to the top income shares being equal to those reported in the WID and to original
age and gender compositions being respected. The solution to this problem can be
interpreted as a nonresponse model, where nonresponse rates are a function of the
relevant statistics (say, the top income shares) and the Lagrange multipliers attached
to each specific constraint. This calibration approach helps in reducing both vari-
ance and bias on survey data. However, standard calibration methods do not apply
in this case because inequality estimates are not linear, which is why they apply lin-
earization methods and the inclusion of nuisance parameters (see Section [.B. in
Blanchet et al. (2021) for additional details into this). The resulting weights address
the fact that high-income earners are assumed to have higher nonresponse and
higher underreporting rates than those lower down the distribution. (This assump-
tion may be violated in cases where nonresponse or mis-reporting is also increasing
at the very bottom of the distribution. However, without access to administrative
data covering bottom incomes to corroborate this, little else can be done.) With this
method the authors are able to preserve all survey covariates under the assumption
of no re-ranking of survey observations. This is a necessary assumption given that
they cannot assess income underreporting with the available anonymous tax data.
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In Section 4, we use these new weights to assess the impact of the WID top
income adjustment on conventional measures of inequality in gross and disposable
equivalized income among persons. First, though, we explain how this differs from
and relates to the series presented in Blanchet ef al. (2021).

3.2. Diverging Motives and Diverging Concepts

Before producing and presenting these figures, we need to explain why this can-
not be simply seen from Blanchet ez al. (2021). The reason is because their paper has
a different core objective, namely the construction of DINA. Thus, all the income
variables produced from the EU-SILC, including the adjustments implemented, are
framed to fit with that objective. The consequence is that they differ from the income
measures employed in the standard inequality literature in significant ways, in terms
of both the unit of analysis and treatment of the household, as well as the income
components included or excluded. Indeed, DINA measures go beyond household
income, adding up to national income. These choices and the rationale for them
are discussed in detail in World Inequality Lab (2020) and summarized in Blanchet
et al. (2021). Here we only provide a brief summary.

For DINA purposes the benchmark unit is “equal-split adults,” whereby all
the income of a household is distributed equally within couples or adults in the
household. This definition is employed both for conceptual and data availability
reasons, namely to align definitions with the way tax data—a key ingredient in
the process—are originally structured. Individual adults then constitute the unit of
analysis, with children not being included in this benchmark. (The DINA Guide-
lines in (World Inequality Lab, 2020, p. 20) note that alongside this benchmark “it
also makes sense to distribute it across the whole population (including children) to
study the distribution of how much people can consume, which can be a better proxy
for standards of living”; this alternative is not included in Blanchet ez al. (2021).)
Furthermore, household income is not adjusted to account for the needs of chil-
dren via equivalization, nor is equivalization employed to reflect economies of scale
in consumption among adults. The main reason for not using equivalization is
that the sum of total income no longer matches national income (World Inequality
Lab, 2020). Having inequality measures consistent with macroeconomic aggregates
is the core goal of the DINA project.

With regard to the income measures employed, the DINA framework assigns
a central role to the following income variables:

1. Pre-tax national income: the sum of all factor income flows, before considering
the operation of the tax and transfer system, but after considering the operation
of the pension and unemployment insurance systems;

2. Post-tax national income: pre-tax income after subtracting all taxes and adding
all forms of government spending.

The pre-tax national income variable is distinctive in deducting all social con-
tributions and adding all social insurance benefits. It also adds the undistributed
profits of corporations to household incomes. In standard survey-based measures
of pre-tax income that would not be the case, though the treatment of both employer
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and social insurance contributions and benefits with respect to pensions in partic-
ular is debated and varies across studies. Instead, this concept is closer to what is
usually labeled “gross” household income in survey-based inequality studies, which
includes all cash social transfers whether social insurance-based or social assistance,
but excludes undistributed corporate income.

The post-tax national income measure subtracts not only the direct taxes that
would be deducted in arriving at the standard disposable income measures from sur-
veys but also indirect and other taxes. Furthermore, it adds to household income
the (assumed) benefits to households from all other elements of government spend-
ing like in-kind transfers related to health, education, and public infrastructure.
The DINA guidelines also describe an intermediate “post-tax disposable income”
measure, in which corporate-retained earnings are still distributed to individuals
but government spending other than cash transfers are not included. Unlike with
pre-tax income, the WID definition of post-tax income (before including govern-
ment spending and other sources of National income) is similar to that in EU-SILC.

These income variables, like the unit of analysis and non-equivalization of
income, are framed in light of the core objective of the DINA exercise to allocate
all of national income to individuals. This means, however, that results published
using the DINA framework cannot be taken to apply to the conventional equival-
ized household income measures, nor can they be directly compared with previous
estimates of inequality. Our aim is to fill this gap. From Blanchet ef al (2021) we
take the reweighting of the survey, while everything else is consistent with “tradi-
tional” measures of economic inequality. Compared with the DINA measures, our
measures look at household income as reported in the survey, define pre-tax and
post-tax income differently, equivalize income, attribute this equivalized income to
all household members, and count children as well as adults in the analysis (by
weighting each household by the number of persons in it). These differences allow
us to provide top-income adjusted measures of economic inequality—namely the
Gini index and the top 1 percent share—that can be directly compared with previous
estimates, e.g., to those reported by Eurostat.

Blanchet ez al. (2021) did not have full top income shares series right up to
2017 from fiscal data for a significant number of countries and had to base their
adjustment of EU-SILC survey data on extrapolated estimates. In what follows,
we confine our analysis to those country-years for which both EU-SILC and top
income share estimates based on actual tax data are available, to avoid the additional
complications introduced by extrapolated top fiscal income shares. This means that
for most countries our analysis does not go up as far as 2017, and for many it covers
only up to EU-SILC 2012 or 2013.

4. INEQUALITY ESTIMATES AFTER REWEIGHING

We now present our results for the impact of the WID-adjustment via reweight-
ing on conventional measures of inequality in gross and disposable equivalized
income among persons. We first present an overview of two summary inequality
measures in EU-SILC without and with that adjustment, and then assess the impact
of the adjustment on inequality levels and trends in more depth.
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4.1. Inequality Using EU-SILC and WID-Adjusted Weights

We compare the level of inequality as measured by the Gini index and the
top 1 percent income share under two income measures that we produce from the
EU-SILC, equivalizing and counting all individuals throughout. These are the
widely used EU-SILC income measures for gross and disposable income (variables
hy010 and hy020, respectively). We present inequality estimates using both the
standard EU-SILC weights and the calibrated WID weights, which Blanchet
et al. (2021) employ to adjust the EU-SILC data. We report these series for the
Gini index in Figure 1 and for the top 1 percent income share in Figure 2.

Figure 1 shows the Gini index for equivalized gross and disposable income
with the standard EU-SILC weights as continuous lines and the corresponding
series with the WID-adjusted weights as dashed lines, with dark lines for gross
income and gray lines for disposable income. We see that the impact of the
WID-adjustment is heterogeneous, with some countries experiencing almost no
change in their inequality levels, while others see substantial increases. Germany
and Poland are the two countries where the WID-adjustment has most impact,
while Belgium, Luxembourg, Switzerland, and the UK also see relatively large
increases in inequality.® With the exception of Switzerland, these are all “survey”
countries or countries that do not rely on register data in the sample period covered.
Countries where the Gini hardly changes as a result of the WID-adjustment, on the
contrary, are Denmark, Greece, Hungary, Ireland, Italy, and Sweden; of these only
Greece and Hungary do not draw substantially on register data. These findings
clearly suggest that the extent of use of register data is highly relevant to the capture
of top incomes in the surveys.

Figure 2 reports the original (continuous lines) and adjusted (dashed lines)
top 1 percent income shares in equivalized incomes among persons, with the dark
lines once again showing the figures for gross income and the gray lines those for
disposable income. This also shows a great deal of variation in the impact of the
adjustment. Germany and Poland are again the countries with the highest increase
in the top 1 percent share as a result of the adjustment, Switzerland and the UK also
have relatively high increases and so too now do Romania and Serbia. Once again,
countries that rely heavily or significantly on register data such as Italy, Denmark,
Ireland, and the Netherlands have relatively small differences in income shares,
though this is also the case once again for Greece and Hungary which do not.

The large spikes in inequality for Norway in 2005 and Iceland in 2007 when
using the WID-adjusted weights merit discussion. These appear with both income
concepts for both the Gini index and the top 1 percent income share, and can also
be seen in the original top income shares reported on https://wid.worldwid.world).
For the Norwegian case, Aaberge and Atkinson (2010) trace this to a tax reform
that began to tax dividends from 2006 onwards, giving strong incentives for
higher-than-normal dividend payouts in 2005. Olafsson and Kristjansson (2013)
attribute the spike in Iceland to the speculative bubble before the Great Recession,
which reached its peak in 2007. These spikes reveal how using taxable income as

oWe exclude Iceland from this group, as its high average is driven by exceptional increase in financial
earnings, as explained later in this section.
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the income concept—particularly in the context of tax policy changes—can impact
the extent of these adjustments, and the importance of considering these issues
when using income tax data in isolation.

4.2. Changes in Inequality and Concentration Estimates

In this section, we explore the impact of the WID-adjustment on inequality
in gross and disposable equivalized income in more depth. We look at differences
in levels, by quantifying the change in the Gini index after the WID weights
are applied, and then look at the differences in trends, comparing the evolu-
tion of inequality over time when using the original EU-SILC versus the WID
weights.

Details on the absolute change in the Gini index expressed in “Gini points”
(e.g., where the Gini is shown as 35.1 rather than 0.351) as a result of the
WID-adjustment are presented in Appendix A1 (Tables A3 and A4 and Figure Al).
In summary, these impacts are quite similar for gross and disposable income, except
for a few exceptions such as Austria, the UK, and Slovenia, where the change for
gross income is slightly higher than disposable income. The countries with the
largest impacts are Germany and Poland, which see an increase of about 6 Gini
points, while Italy, Hungary, and Denmark have the smallest changes, of less than
one-third of a point on the Gini index. On average, and for our available sample,
the Gini index increases by some 2.4 points for gross income and 2.3 points for
disposable income (with median change of about 2). After 2013, where we have a
clearer picture of what countries rely on register data, non-register countries see
higher adjustments to the Gini on average, at 2.8 points, compared to 0.9 points
in register countries. (If we look at the entire sample—from 2003 to 2017—we see
that register countries experience an increase of 1.7 points of the Gini for gross and
1.5 for disposable income; survey countries, on average, see an increase of 2.8 and
2.7 points for gross and disposable income, respectively.)

The WID-adjustment calibrates the survey using external income shares for the
top 1, 5, and 10 percent based on tax data. We can therefore expect that the extent
of the adjustment will be larger among countries with high top income shares. Such
a positive correlation is seen between the percentage point change in the Gini (after
reweighting the survey) and the top 1 percent income share based on fiscal data as
reported by WID in Figure 3. An increase in the top 1 percent share of 1 percentage
point is associated with an increase in 0.7 points of the Gini index.

Most countries see an increase in average income after the adjustment (see
Figure A2 in the Appendix). However, inequality does not respond in the same
way among these countries. Czechia and Germany see a large increase in both aver-
age income and in the Gini as a result of the WID-adjustment. On the contrary,
Italy and the Netherlands see a large increase in average income but no change in
the Gini. Moreover, for the few countries where the WID-adjustment decreases the
average income, like Portugal and Serbia, we still observe an increase in inequality.
Ultimately, whether accounting for the “missing rich” increases inequality or not
depends on the interaction between the change in average income and the change
in the variance of income after the adjustment.

The interaction between changes in average income and its variance—and
the overall change in inequality—appears to be mediated using register data. We
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have noted the larger increases in inequality among non-register countries (such
as Czechia, Germany, Portugal, and Serbia), as opposed to countries that draw
on register data (such as Italy and the Netherlands). This is to be expected as
the estimates of top income shares in the WIL database which are central to the
WID-adjustment are based in part or in full on the tax/register data that are
drawn on by surveys in register countries. However, the way those top income
share estimates are produced and the information employed in doing so (generally
a combination of tax data and national accounts aggregates) varies from one
country to the next, in ways that are not always entirely transparent. The use of
matched register data at the individual level more accurately captures the variance
of income within the survey support to sufficiently mitigate underestimation of
average incomes (we return to this in the following section). This is consistent with
the findings in Blanchet ez al. (2022), which show that the most important part of a
tax-based adjustment to surveys comes from reweighting inside the survey support
rather than the addition of incomes beyond the support.

Trends in the Gini for both equivalized gross income and equivalized dispos-
able income using the EU-SILC weights and the WID-adjusted weights are shown
in Appendix Figure A3, revealing some interesting features. One example is France,
where the impact of the WID-adjustment almost disappears in 2008, the year it
started using register data. We also see a similar decrease in Spain around 2009,
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before it started using register data. Finland and Poland see an increase in the gap
between both measures over time, while Romania and Luxembourg (albeit with a
noisier trend) experience decreases over time. The trend is mixed in the UK, where
the impact of the calibration decreased until 2011, followed by an increase for the
following two years. The series also show a few 1-year spikes, such as Iceland in 2007
and Norway in 2005, as previously noted. These series suggest that the impact of the
calibration is not fixed over time, and changes in the distribution of taxable income
(and therefore on the top income shares) play an important role in determining its
extent.

Overall, trends appear to be quite similar across all four inequality estimates.
The most salient exception is Poland, where inequality measured using EU-SILC
weights showed a constant decrease, being around 20 percent lower in 2017 com-
pared to 2004. However, when looking at the WID-adjusted inequality series, we see
that inequality remained constant across the period. We see the opposite in France
and Luxembourg, where WID-adjusted inequality remained constant, while the
EU-SILC series shows an increase over time. Germany, the other country besides
Poland with the largest impact of the WID-adjustment, shows very similar trends
across all inequality estimates. On the contrary, countries with small changes follow-
ing the WID-adjustment can still see differences in trends, e.g., in Sweden or Greece.
The conclusion we can draw from Appendix Figure A3 is that large adjustments do
not necessarily translate into different trends over time.

4.3. The Distribution of the Reweighting and Its Impact on Average Incomes

In this subsection, we discuss the reweighting approach in more detail. We
report how survey weights change across the income distribution following the
WID-adjustment, and how those changes affect average incomes. We then discuss
the relationship between these changes and changes in a summary measure of
inequality such as the Gini index.

To capture the reweighting structure, we focus on the ratio between the new
weight, modified using the WID-adjustment, and the original weight provided by
EU-SILC. A ratio above 1 means that an individual or household sees their weight
increase as a result of the adjustment (the converse is true for a ratio below 1), while a
ratio equal to 1 means that their weight has not changed. Note that, by construction,
the overall magnitude of the increase in weights among the top of the distribution
must be matched by the decrease in weights among the rest of the distribution for
the total population to remain unchanged (which is what is desired in these meth-
ods). We can interpret this ratio in terms of a nonresponse model, where income
percentiles with a ratio above 1 were underrepresented in the original survey and
receive a higher weight to correct for this.

Figure 4 shows the ratio between the new and old weights across the income
distribution for the last available year in each country, shown in percentiles. It is in
the top 10 percent, and particularly in the top 1 percent, where survey weights are
adjusted upwards, anywhere from 3 to 35 times, with the exception of the Nether-
lands, Denmark, and Estonia, where the top 1 percent is adjusted downwards and
where the Gini index barely changes. The rest of the distribution sees a relatively
uniform change in the survey weights to maintain the population totals. (Note that

© 2022 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of
International Association for Research in Income and Wealth.

742

85U80| 7 SUOWILLOD BAIERID 3|qedl|dde 8y} Aq peusenob a1e Sl YO ‘88N 4O S8IN 104 AReiq1T8UIIUO AB|IA UO (SUO N IPUOD-PUE-SLUBILIOD A8 |IM AR.q] U1 IUO//SCIY) SUORIPUOD PUe W | 34} 89S *[G202/70/82] U0 A%eiqiauliuo A8 |Im ‘814D 8Ue14o0D Aq T6SZT MIOI/TTTT OT/I0p/L00 A8 |1 Aleiqpul|uoy/Sdny Wwoly papeojumoq '€ ‘€202 ‘T66vS.LT



14754991, 2023, 3, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/roiw.12591 by Cochrane Chile, Wiley Online Library on [28/04/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

[0 A1RIQIIOUIUOAI[IM JB PIMIIA 9q URD 2IN31 IN0[0))]

< 001 O} 16 WOIJ SaIIuadIad JWOdUT pUE ‘G 0} | WOIJ ‘SIAIIP dwodul syrodar sIxe- X 9[eds (DO Y} Sursn pazijeamba ‘Qwoour ajqesodsip pjoyasnoy ‘Sunydromar -
. < .
S AU} JO JUSIXS A} MOYS 0} SALIJUNOD SSOIOB SIQYJIP SIXE-{ 9y, 9Suryo j0u op s)YSom oY) oIoym ‘QUO J& 198 SI SUI[ [BJUOZLIOY oY, SOLI}UNOD AJAINS I0J SQUI| Paysep K
¢ . . .
w A®13 ‘S11IUN09 19)SIFAI 0] SOUT] SNONUTIUOD JYOB[ "TedA J[qR[IRAR }SBT 'STRIA SSOIOR JYSTOM D)TIS [BUISLIO o7} PUB JYIIom (JIA\ PILIQI[ED ) Ud0M)q ONeY SIION =
= “TuoNNQINSI(] AWOIU] Y} SSOIOY SUNYSIOMY v TANDIA m
3]
s g
A B g e ey commumseneo o
. = =
o —to Lo —
g ! 2
o | tat 5
=} Lev A
M Lot L. &
N | e Lou W
o 210z - 1S €102-35 W
8 00105 09 02 05 05 07 09 7 i o 09105 09 02 G905 05 00 7 Qi O 0oL S 08 0209 GS Gp 0P 07 Qi O 001 OB 08 O/ 09 08 0p 0P 0P O O 0DIGB 08 0/ 09 05 G OF 02 O O 0D GB 0B O/ 9 09 GF 0P 02 01 O
.pm 0 Pi l,, —— - bso Lo, Loo .m
“ lo R 1 a Jr,{f = Leo 2
= M : | wo = Wh.
3 - — e L N\ 1 .t Loy =
..m 1102 - SH 2102 - 04 2102 - 1d 2402~ 7d 1402 - ON £102-IN o) Z
S - . bo i SR
N e v | fat
rnlv oz . n bt | . JM m
L . L
2 L. | S .8
k) sz Lt 1 oz | o Vo
y £102-N1 9402 - 11 SH0Z-SI S0z~ 3l 8002 - NH €102 - tH N
S
" WML PEYEEY 9 METEEEEEEEO  NERUPEYEEN)  MOPLOSEEEGO  NGAUGEFOEEL) MNP REFEEQ 0 23
iREREEERER] . T
; ” \ e X L N
, —— b teu ! 1 =
1 [ & 5
e | Lot . ber | [ T boz &% M.Wm
102 - 4D V102 -89 102 - "4 6002 - 14 210z - s3 L102-33 = Q
© O
PPy PEY RNy MEEEOEGEEY 0 NGB EE R WEREQEGEEG OB BEE RGO WERUOECEEy =]
o Lso T 5o o Lso Leo M <
N 1, 0 fou =
. v | . Loy Leu =1
+ -
vl e o S8
0102 -Xa €102-3a G102 -Z0 ¥102 - HO €102 -39 S102 - 1V © m


http://wileyonlinelibrary.com

Review of Income and Wealth, Series 69, Number 3, September 2023

a few countries, such as France and Italy, show ratios above 1 across the entire dis-
tribution; we are computing the average ratio for each percentile, where the ratio is
always above zero but has no upper bound.)

Figure 5 shows how average incomes change across the distribution. In all
cases, most of the distribution (i.e. percentiles 1-90) remain relatively unchanged.
As expected, the largest changes happen at the top of the distribution for all coun-
tries, where average incomes increase for most countries following increases in the
population weights. As the WID-adjustment changes the denominator (number of
observations) as opposed to the numerator (income levels by observation), changes
in Figure 4 outside the top should be mirrored in the opposite direction in Figure 5.
For example, the weight of the bottom 20 percent is increased in Finland, reflected
in a fall of their average income. In the top of the distribution, the relationship is
mainly positive, indicating that changes in total incomes coming from the increase
in population weights are proportionally greater than the increase in weights.

Whether these changes translate into changes in the overall inequality level
is not straightforward, as Figure 6 shows. Average changes in income appear to
be weakly correlated with changes in the Gini, while the correlation with changes
in average incomes of the top 10 percent of the distribution is much stronger. In
other words, the Gini tends to increase more when income at the top of the distri-
bution goes up. However, there are clear outliers. Among countries where the Gini
barely changes, we see that Italy and Sweden see relatively large increases in average
income. Judging from Figure 4, it appears these countries follow a similar distri-
bution of reweighting, with a clear upward trend in the degree to which weights
are positively increased, at least until percentiles 80 or 90. This positive sloping line
explains the relatively large increases in average income, as more weight is given
to observations around the median, rather than the bottom, while the change in
weights at the very top is not as steep as in other countries. The Netherlands also
follows this pattern, like Italy and Sweden, a register country with minimal changes
in inequality but notable increases in its average income; France, which is also a reg-
ister country, has a similar pattern, but unlike those three has a higher increase in
inequality due to a greater change in the average income of the top decile (Figure 6),
driven by higher increases in the weight of its very top groups (Figure 4). Overall,
the correlation between income changes and changes in the Gini depends on what
part of the distribution we are looking at.

5. DOES THE TOP INCOME ADJUSTMENT METHOD MATTER?

Having seen the results of applying the WID reweighting adjustment for the
Gini and top income shares, an obvious question is whether other top income
adjustment methods give similar results, does the method employed matter for
measured inequality levels and trends? We can assess this to an extent by comparing
our results from the WID-adjustment with two other top income adjustments made
to inequality estimates from EU-SILC, reported in Hlasny and Verme (2018) and
Bartels and Metzing (2019). Both of these studies use EU-SILC income concepts
and the Gini index to measure inequality, but differ in their approaches. To briefly
summarize, Hlasny and Verme (2018) assess the relative impacts of reweighting and
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FIGURE 6. Change in Gini vs. Change in Average Incomes.
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the WID-adjustment. X-axis: Change in incomes on average (left) and at the top 10 percent (right).
Household disposable income, equivalized using the OECD scale [Colour figure can be viewed at
wileyonlinelibrary.com].

replacement only using survey information. Bartels and Metzing (2019) exclusively
use the replacement method so as to match the top 1 percent income share from
WID. Here, we focus on the reweighting adjustment of Hlasny and Verme (2018)
and on the replacement adjustment of Bartels and Metzing (2019), so as to gauge
the importance of (1) the use of external sources of data and (2) the adjustment
approach.

Hlasny and Verme (2018) use reweighting and replacing methods without
recourse to external administrative data on incomes to adjust inequality measures
for top income biases. They use the EU-SILC for 2011 and the Gini index to
measure inequality across 31 countries. Their outcome of interest is equivalized
disposable income (hy020 divided by hx050). Following Mistiaen and Raval-
lion (2003) and (Korinek ez al, 2005; Korinek et al., 2007), their reweighting
approach uses information on regional nonresponse rates as well as information
about the within-region distribution. Adjusting via reweighting, the Gini index
increases by 3.2 points on average (with a median increase of 2.1 points).

The “integrated approach” of Bartels and Metzing (2019) replaces the top 1
percent of the survey income distribution with Pareto-imputed incomes, estimated
using top income shares from WID. They opt for the 1 percent as the cutoff as
they find this is the point at which survey and tax data report a significant dif-
ference in Germany (using the German SOEP). They get the complete distribu-
tion of gross income and predicted equivalized net income (obtained through a
tax-benefit system transformation) for an unbalanced panel of 11 European coun-
tries between 2003 and 2013. Inequality increases among countries that exclusively
rely on EU-SILC survey data (1.7 points on average for Great Britain and Ger-
many), as opposed to countries that link register data to their surveys, where the
adjustment is negligible.
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We first compare the results we have derived from the WID-adjustment
described in Section 3.1 with the Hlasny and Verme (2018) adjustment, both of
which use reweighting, thus allowing for an evaluation of the importance of using
external data. This can only be done for the single year which the latter employed,
namely 2011. We then compare the WID-adjustment with the adjustment in Bartels
and Metzing (2019), both of which rely on the same external source of data for their
computations over numerous years, thus allowing the impact of the adjustments
on trends as well as levels to be compared.’

5.1. The Importance of Using External Data Sources

The first column of Figure 7 (upper panel) shows that the Hlasny and
Verme (2018) adjustment results in much higher estimates for the Gini than the
WID-adjustment for Great Britain and France, and higher levels for Ireland, Italy,
Greece, Norway, and Sweden. The WID-adjustment produces markedly higher
estimates than those produced by Hlasny and Verme (2018) only for Romania,
while also being higher for Germany and Poland. For the common sample of 22
countries, the Hlasny and Verme (2018) adjustment increases the Gini index by
3.3 points on average (median of 2.2), while the WID-adjustment increases the
Gini by only 1.8 points (median of 1.4). The first column of Figure 7 (lower panel)
shows that there is almost no correlation between the size of the two adjustments.
This strongly suggests that the use of external data for the calibration in the latter
is playing an important role. The magnitude of the adjustment in Hlasny and
Verme (2018) is greatest for the UK, which is among the countries relying entirely
on survey data, but it is also very large for France, which incorporates register
data (in the year they examine). The WID-adjustment is much lower for these
countries, and generally quite limited for “old register” countries. The Hlasny
and Verme (2018) adjustment is also much larger for two “old register countries,”
Norway and Sweden, than the WID-adjustment, again questioning the reliability
of methods that do not use external administrative information.

5.2. The Importance of the Method

Turning to the comparison between the WID-adjustment and that of Bartels
and Metzing (2019) in the second column of Figure 7, the upper panel compares
the levels of the adjusted Gini estimates for each of the individual years for which
both are available and the lower panel compares the size of these adjustments in
each country-year. We see that the WID-adjustment produces estimates that are
generally higher, especially for Great Britain and Germany, as well as for Norway
in 2005 (which was anomalous in that dividend payments were exceptionally large
for tax reasons), though lower in countries like Spain. However, unlike with Hlasny
and Verme (2018), the size of the adjustment in Bartels and Metzing (2019) is posi-
tively correlated with the WID-adjustment. Bartels and Metzing (2019) highlight
that their adjustments are notably higher in the two countries covered that rely

"There are slight differences in the unadjusted Gini estimates across the three approaches, reflecting
differences in methodological choices affecting the sample employed.
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FIGURE 7. Gini Estimates—WID Data, Hlasny and Verme (2018) and Bartels and Metzing (2019).

Notes: Estimates using equivalized household disposable income using the OECD scale. The first
row compares the adjusted Gini estimates using adjusted weights. The second row reports the difference
between the adjusted Gini and the Unadjusted Gini. WID estimates for equivalized household dispos-
able income (hy020) using the OECD scale. Figures for Hlasny and Verme (2018) exclude Belgium, as
their adjustment increases its Gini by over 20 points. Bartels and Metzing (2019) estimates use predicted
equivalent net household income based on the imputed (i.e., adjusted) gross household income, using
an approximation of the tax-benefit system introduced by Feldstein (1969). Bartels and Metzing (2019)
replace the top 1 percent of observations and impute synthetic values from a Pareto distribution esti-
mated using WID top 1 and 0.1 percent shares. Register countries: DK, NO, SE, NL, IE, ES (since 2008),
FR (since 2008), IT (since 2011), and CH (since 2007). Survey countries: DE and UK. For Ireland and
the Netherlands, the Pareto « is calculated with the income share ratios of top 1 percent and top 0.5
percent, as the income share of the top 0.1 percent is currently not available in WID. The dotted line is
the 45° line and the thick dashed line is the linear fit.

exclusively on survey data, namely Germany and the UK, which is also the case
for the WID-adjustment.

Figure 8§ compares the inequality trends in the adjusted Gini series between
the WID-adjustment and Bartels and Metzing (2019) method. We see that the gaps
between the two adjusted series for Germany and the UK are wider in some years
than in others, with the UK series being much closer together in later than ear-
lier years. For Switzerland both levels and trends diverge. For Norway in 2005, the
tax-related spike is reflected in quite different adjustments as already noted, but the
series are also much closer to each other in later than earlier years. This suggests
that dividend payouts were also important outside of the top 1 percent in Nor-
way in 2005, and more broadly it reveals the limits to taking a limited cutoff point
(i.e., the top 1 percent as opposed to a larger group) when adjusting the top of the
distribution.
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TABLE 1
COMPARISON OF ALL TOP INCOME ADJUSTMENT METHODS
Bartels and Hlasny and
WID-adjustment Metzing (2019) Verme (2018)
Gini Increase Increase Gini Increase Increase Gini Increase Increase
(Level) (%) (Level) (%) (Level) (%)
DE 34.1 5.7 20.1%  30.3 1.8 6.2% 324 2.2 7.3%
ES 339 0.4 1.3%  35.0 0.8 2.4%  33.0 0.4 1.1%
FR 31.5 1.1 3.6% 323 1.9 6.2%  37.0 6.2 19.9%
GB 33.8 1.2 3.8%  32.5 1.2 3.9% 393 6.5 19.7%
NL 25.0 0.0 0.1% 25.2 -0.2 -0.8%  27.0 1.4 5.3%
NO 245 2.5 11.2%  22.7 0.3 1.2% 294 4.4 17.7%
SE  25.1 -0.3 -1.1% 258 0.9 3.7%  28.7 2.9 11.2%

Notes: Comparison of the adjusted Gini index from Hlasny and Verme (2018), Bartels and Met-
zing (2019), and the WID-adjustment based on Blanchet ez al. (2021), all using household disposable
income (hy020), equivalized using the OECD scale (Bartels and Metzing (2019) use a predicted value as
their income measure, derived as a function of gross income). It includes all countries for which there is
data in 2011.

Table 1 includes all countries in 2011 with estimates from all three methodolo-
gies. On average, it is Hlasny and Verme (2018) that shows the largest increments in
the Gini index after adjustment, where France, Great Britain, Norway, and Sweden
have increments of over 10 percent. The other two methods not only show lower
increments in general, but the higher increments happen in different countries to
those in Hlasny and Verme (2018). Both the Bartels and Metzing (2019) method
and the WID-adjustment find that Germany has the biggest increment, of 6.2 and
20.1 percent, respectively, while Sweden has one of the smallest increments. Con-
versely, the WID-adjustment produces a high increment for Norway, while Bartels
and Metzing (2019) does not. Overall the changes are most similar (both in level and
direction) between the WID-adjustment and Bartels and Metzing (2019), suggest-
ing that external data play a bigger role in explaining the impact of the adjustment
than the method itself. Regarding the size of the changes, the WID-adjustment
reports larger increases than Bartels and Metzing (2019) but somewhat below those
of Hlasny and Verme (2018), suggesting that reweighting approaches have larger
impact on the Gini index than replacing the top of the distribution.®

6. CONCLUSION

The increasing availability of estimates of top income shares derived from tax
data has called into question the reliance of much inequality research and official

8Comparing the replacement approach in Hlasny and Verme (2018) bears similar results: reweight-
ing produces larger inequality estimates, especially when the replacement happens at the very top of
the distribution, say the top 1 percent, instead of the top 5 or 8 percent. This is largely to be expected,
given that reweighting is a more interventionist approach that relies on changing weights along the entire
distribution, thus impacting a composite index like the Gini more than solely modifying the very right
tail of the distribution. The extent of the difference depends in part on the amount of mass beyond the
survey’s support, i.e., beyond the maximum income reported in the survey.
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monitoring on income distribution data from household surveys which struggle to
capture incomes at the very top. Research has investigated and employed various
approaches to adjust survey data to address this problem. The estimates of top
income shares included as “fiscal income” series in the WID for some time now
represent an extremely valuable resource in this context. More recently, the WID
has turned to the production of DINA series, combining data from tax sources,
household surveys, and the national accounts to allocate all of national income
to households. An initial step in that complex exercise is to combine micro-level
data on incomes from surveys and administrative records to produce a “corrected”
distribution of cash incomes. However, the distinctive income concepts and units
employed make it difficult to assess the implications of this adjustment for standard
measures of inequality usually derived from household surveys in the traditional
inequality literature.

We have addressed this gap by employing a micro-level top income adjustments
based on Blanchet et al. (2021) for 26 EU-SILC countries (what we have called the
WID-adjustment) in a novel fashion, namely to produce adjusted inequality indi-
cators for equivalized gross and disposable cash income among individuals. The
WID-adjustment reweights the survey so that the top 1, 5, and 10 percent income
shares as measured in the survey match those measured using tax data. The extent
to which the impact of this adjustment on those indicators varied across countries
and how that related to whether the EU-SILC surveys themselves draw on adminis-
trative/tax data was explored. Finally, we compared the results of applying the WID
adjustment procedure with two other recent studies attempting to adjust inequal-
ity measures from EU-SILC, namely Hlasny and Verme (2018) and Bartels and
Metzing (2019).

Our key findings are that the impact of the WID-adjustment on the Gini coef-
ficient and top income shares for equivalized gross and disposable income among
individuals varies widely across the countries in the EU-SILC. The Gini for dis-
posable income increased by about 2.3 points on average, but by up to six points
for some countries and only very modestly for others. The scale of this impact also
varies from one year to the next for some individual countries, thus affecting com-
parisons of trends, though less substantially.

We also explored how the WID-adjustment modifies the sample weights and
average incomes across the distribution. Most of the action occurs at the top of
the distribution, where individual weights are increased, generally in a smaller pro-
portion than the increase in total resulting incomes, implying an increase in the
mean income for this group in the population. The larger the increase in the average
income of top groups, the larger the increase in the measured Gini index.

Finally, we found some notable differences between the impacts of the
WID-adjustment on the Gini coefficient and those of Hlasny and Verme (2018)
and Bartels and Metzing (2019), demonstrating that the adjustment method
employed does indeed matter, but only to the extent that it relies on external
information from tax data as opposed to within-sample projection.

These findings underline the value of combining data from surveys with infor-
mation from administrative sources to better capture top incomes. How much a
post-survey adjustment will affect inequality measures depends significantly on the
extent to which the survey itself draws on administrative data. In general, we find
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that adjustment with external data in EU-SILC has less impact on inequality mea-
sures for “register countries,” where the Gini of disposable equivalized income only
increases by 0.9 points in recent years. However, the use of administrative data
matched to survey respondents in EU-SILC varies considerably across countries
and over time, and while detailed information is available for some individual coun-
tries, it would be very helpful to have a clearer picture overall.

The findings presented here suggest that more comprehensive inclusion of
administrative data on incomes should be a priority for European statistics on
income and living conditions. This has the potential to substantially improve the
assessment of distributional changes within and between countries, as seen from
the existing biases we have shown in monitoring and ranking country inequality
levels and trends, particularly among countries that make little or no use of income
data from administrative sources in their surveys. An option worth serious con-
sideration is for Eurostat to provide statistics incorporating ex-post adjustments
to the surveys’ income distribution following a standard methodology. The ONS
in the UK has recently embarked on a procedure to provide top-income adjusted
series, following the footsteps of the UK’s Department of Work and Pensions (see
ONS (2020)). At the same time, countries could be encouraged and supported
to systematically link their surveys to register data at the point of data collec-
tion. Insofar as possible this would cover all income sources, matching survey
respondents to data from income tax, social security, and other administrative
sources. For countries whose register data do not cover the full adult population
or are not rich in other sociodemographic information, the matching of available
register data into the SILC survey could go alongside efforts to expand both the
coverage and content of register data. It must be recognized that such linking with
administrative registers is neither straightforward nor without error, even in the
relatively straightforward case of labor earnings, as research for Denmark (Bingley
and Martinello, 2017), Sweden (Kapteyn and Ypma, 2007), and the UK (Jenkins
and Rios-Avila, 2021) has shown.

Further investigation will be needed to determine the most satisfactory
method for Eurostat to carry out ex-post top income adjustments along the lines
we suggest. In doing so, the reweighting methodology used in this paper from
Blanchet et al. (2021), influenced by Blanchet er al (2022), as well as the ones
already employed by statistical offices such as the ONS in the UK (ONS, 2020) will
be helpful examples.
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