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Table 2
Overview Data Sets with Grouped Data

Data set Country Measure No. of Brackets
European Social Survey (ESS) Multiple Countries Family Income 10
Microcensus (MZ) Germany Individual Income 24
Socio-Economic Panel Study (SOEP, 1988) Germany Household Wealth 7-9

Household Economic Survey (HES) New Zealand Investment Income 18

Current Population Survey (CPS) USA Family Income 16

General Social Survey (GSS) USA Family Income 26

Personal Earnings 26
American National Election Studies (ANES) USA Family Income 22
Annual American Time Use Survey (ATUS) USA Weekly Earnings Only top coded
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cut-off: p99
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Figure 7. p99 cut-off: household net income. Compiled by
authors based on SOEP v37. The panel shows the mean-
adjusted difference in percent between the original distribu-
tion and the MCIB approximation (y-axis) along percentiles
of households’ net income (x-axis) in 2017. The panel de-
picts differences for various numbers of brackets. Variables
are winsorized at the 0.5th and the 99.5th percentile, respec-
tively.
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Figure 8. 4 brackets: household net income. Compiled by
authors based on SOEP v37. The panel shows the mean-
adjusted difference in percent between the original distribu-
tion and the MCIB approximation (y-axis) along percentiles
of households’ net income (x-axis) in 2017. The panel de-
picts differences for various cut-off limits. Variables are win-
sorized at the 0.5th and the 99.5th percentile, respectively.

A APPENDIX

Table 7
Original data compared to MCIB estimations with 10 brack-
ets with adjusted brackets settings

€9} @) 3 () ®) 6)
gross household (orig.) (MCIB) (A%)  (MCIB) (A%)
wealth (orig. (adj.
brackets) brackets)
mean 271,144 274,028 0.01 266,816 -
0.02
(2,118) (2,007) 0.01) (1,970) (0.01)
sd 416,787 401,723 - 385,375 -
0.04 0.08
(5,625) (4,531) 0.02) (4,643) (0.02)
median 156,000 155,722 0.00 154,612 -
0.01
pl 400 533 0.00 538 0.00
pS 2,300 2,728 0.00 2915 0.00
pl0 5,000 5,420 0.00 6,100 0.00
p25 23,000 23,042 0.00 227,66 0.00
p75 350,000 346,950 - 359,176 0.03
0.01
p90 610,987 672,557 0.23 607,267 -
0.01
p95 900,000 997,407 0.36 884,713 -
0.06
p99 2,300,000 2,133,898 - 2,113,580 -
0.61 0.69
N 12,698 12,698 12,698

Inequality Measures

Mean Log Dev 1.14 1.14 - 1.10 -
0.01 0.04
0.01) (0.01) (0.01) (0.01) (0.01)
Theil 0.73 0.72 - 0.70 -
0.01 0.04
(0.01) (0.01) (0.01) (0.01) (0.01)
Gini 0.62 0.62 0.00 0.62 -
0.01
(0.00) (0.00) (0.00)  (0.00) (0.01)
Cov 1.54 1.47 - 1.44 -
0.05 0.06
0.01) (0.01) 0.01) (0.01) (0.01)
Rel. Mean Dev 0.45 0.46 0.01 0.45 -
0.01
(0.00) (0.00) (0.01)  (0.00) (0.01)
Correlation 0.91 0.94
(0.00) (0.00)

Compiled by authors based on SOEP v37. The table pro-
vides several moments of the gross wealth distribution at the
household level in 2017, with non-negative and non-zero val-
ues. The original distribution is taken directly from the SOEP
data. For the MCIB distribution, the data are artificially
grouped in 10 brackets with an upper cut-off limited to the
98th percentile. Column (3) and (4) show the original ap-
proximation and column (5) and (6) show the estimates with
adjusted bracket size. Variables are winsorized at the 0.5th
and the 99.5th percentiles, respectively. The difference in
percent is mean-adjusted for the percentile estimates. Boot-
strapped standard errors are in parentheses, based on 500
bootstrap weights.
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Figure 9. p99 cut-off: household gross wealth. Compiled
by authors based on SOEP v37. The panel shows the mean-
adjusted difference in percent between the original distribu-
tion and the MCIB approximation (y-axis) along percentiles
of households’ gross wealth (x-axis) in 2017. The panel de-
picts differences for various numbers of brackets. Variables
are winsorized at the 0.5th and the 99.5th percentile, respec-
tively.
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Figure 10. 4 brackets: household gross Wealth. Compiled
by authors based on SOEP v37. The panel shows the mean-
adjusted difference in percent between the original distribu-
tion and the MCIB approximation (y-axis) along percentiles
of households’ gross wealth (x-axis) in 2017. The panel de-
picts differences for various cut-off limits. Variables are win-
sorized at the 0.5th and the 99.5th percentile, respectively.
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Figure 11. Kernel density plots with brackets settings. Com-
piled by authors based on SOEP v37. The panels show the
brackets along the Epanechnikov kernel density function for
the setting with 10 brackets (the last one is not depicted here)
and a cut-off at the 98th percentile. The upper panel shows
the original bracket setting. The lower panel shows a set-
ting with approximately linear density functions within each
bracket.
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Figure 12. Correlation between original and simulated data
by number of brackets and upper cut-off percentiles. Com-
piled by authors based on SOEP v37. The figure shows the
correlation between the original distribution and the MCIB
approximation based on equal width brackets. The y-axis de-
picts different upper cut-off limits; the x-axis different num-
bers of brackets. Variables are winsorized at the 0.5th and
the 99.5th percentiles, respectively.
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A.2 Simulations

Our analysis relies on German survey data, but can our
findings be generalized to other countries? We provide sug-
gestive evidence that the results are relatively stable for dif-
ferent types of distributions and that the cut-off becomes
more important if the distribution is more unequal. For the
simulation, we take the following three steps: First, we es-
timate the Generalized Beta of the Second Kind (GB2) pa-
rameters a, b, p, g based on the income distribution from
our main analysis. This approach is based on Jenkins (2009),
estimating the following probability density function using
maximum likelihood:

ayup—l
b’ B(p, @)[1 + (y/b)*1P+a’

where parameters a, b, p, g are each postive, B(p, q) repre-
sents the Beta function. Estimating the parameters on house-
hold income using the SOEP data, the parameters take the
values a = 2.46, b = 4048.35, p = .76, g = 1.64.

Second, we manipulate the a parameter to simulate dif-
ferent distributions, leaving b, p, g constant. Increasing (de-
creasing) the a parameter leads to lower (higher) levels of
inequality, here measured by the Gini coefficient. We ma-
nipulate the a parameter so that the simulated distributions
exhibit Gini coefficients of 0.2, 0.4, and 0.6 (indicating low,
medium and higher inequality). The corresponding a param-
eters are provided in Table 8. The univariate kernel estimates
of the distributions are provided in Figure 13.

Third, we ran the same methodology as in the main anal-
ysis on the simulated distributions. Using different brackets
and cut-off specifications, we artificially group the data, and
impute a metric distribution based on the grouped informa-
tion. The correlations are provided in Figure 14.

The simulations show that our baseline rule from the main
analysis, more than six brackets and an upper cut-off at the
95th holds for typical income distributions, i.e., simulations
1 and 2. A more equal distribution than in the basic case, as
shown in the upper right panel of Figure 14, does not nec-
essarily require fewer brackets to receive a similar level of
correlation as in our baseline approach. However, the cut-off

f =

3

Table 8
Simulations based on different a parameters from the GB2
estimates

Variable GB2 a estimate Gini coefficient
net household income n/a 0.35
GB2 net household income 2.46 0.36
GB2 Simulation 1 4.68 0.20
GB2 Simulation 2 2.17 0.40
GB2 Simulation 3 1.30 0.60

Compiled by authors based on SOEP v37. The table shows the esti-
mated a parameter based on the GB2 distribution if applicable, and
the Gini coefficient.

A APPENDIX
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Figure 13. Net household income: kdensity functions. Com-
piled by authors based on SOEP v37. The figure shows the
kdensity estimates of the net household income variable, its
GB2 approximation, and three simulations. Estimates are
based on the Epanechnikov function. For readability, the fig-
ure is cut-off at the x-axis at €20,000.

could be slightly lower for a more equal distribution provid-
ing slightly higher correlations for lower cut-offs. Interest-
ingly, the smaller variance does not improve the approxima-
tion, and we observe a slightly smaller correlation for 10 to
18 brackets. Increasing the Gini coefficient to 0.4 (Simula-
tion 2, lower left panel in Figure 14) also does not change the
baseline rule. However, setting lower cut-offs leads to more
imprecise estimates. Finally, simulation 3 (lower right panel
in Figure 14) would require more brackets and a later cut-off
to receive precise estimates. Nevertheless, a Gini coefficient
of 0.6 is relatively high for an income distribution and points
toward the baseline rule measured for the wealth distribution.
We summarize from this simulation exercise that our base-
line estimates seem to hold for typical levels of dispersion
of income and, potentially, wealth and, as discussed in the
main analysis, the more unequal the distribution is, the more
important the right cut-off point.
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A.2 Simulations
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