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1 Introduction

“Statistics on wealth distribution,” wrote Atkinson (1978), “play a key political role” and they are “as

sensitive an issue as the balance of payments or unemployment figures.” However, from a quantitative

perspective, our knowledge about the inequality of wealth at a global level is severely limited: individual or

household data on private wealth holdings over reasonably long—or even short—periods of time are rare.

In recent decades scholars have devoted major e↵orts to generate incremental methodological improvements

and to get access to better data, thereby expanding coverage across countries and years. However, the overall

picture remains highly incomplete, as reliable estimates are still predominantly limited to a few developed

nations. As a result, directly estimating wealth inequality (that is, based on sources from personal wealth

themselves) is often missing and judged unfeasible for many countries and years. Nevertheless, such estimates,

particularly concerning top wealth shares, are increasingly important from both a normative perspective and

for policy considerations, especially in light of recent debates and proposals regarding wealth taxation (Saez

and Zucman, 2019; Advani, Chamberlain and Summers, 2020; Landais, Saez and Zucman, 2020; Guvenen

et al., 2023; Jakobsen et al., 2024).1

Traditionally, five main sources of evidence have been used to examine the distribution of wealth: (i) house-

hold surveys, such as the Survey of Consumer Finances in the United States, or the Wealth and Asset

Survey in the United Kingdom;2 (ii) administrative data on personal wealth derived from wealth registers

or wealth taxes;3 (iii) administrative data on investment income, capitalized to yield estimates of the under-

lying wealth;4 (iv) lists of large wealth-holders, such as the Forbes 400 list;5 and (v) administrative data on

individual estates at death, multiplied-up to yield estimates of wealth among the living through the estate

multiplier method.6

Sample surveys, the first source, are a relatively recent development. While the earliest surveys of household

finances in the United Kingdom and the United States were conducted in the 1950s, and in the 1960s in Italy,

the Household Finance and Consumption Surveys (HFCS) of the European Union only began fieldwork in

most member countries around 2010. This was also the case in a few middle-income countries (e.g., Chile

and Mexico). The second source relies on the existence of broad-based wealth taxes, which have always

been infrequent. Where they have existed, they have often been progressively repealed. The third source,

investment income data from income taxes, requires comprehensive taxation on capital incomes and the

availability of compatible data formats; however, these conditions are currently met just in a few cases, such

as the United States, France, or the Nordic countries. The fourth source, rich lists, is even more recent:

the Sunday Times Rich List in the United Kingdom dates back to 1989, while the Forbes list in the United

States began in 1982, for example. These lists are based on journalistic estimates, which can be prone to

various errors, and the methodologies employed are typically not transparent and not subject to independent

1A number of open access databases, such as the UBS (formerly the Credit Suisse) Global Wealth Report and Databook,
and the World Inequality Database, provide estimates of the distribution of personal wealth for most countries and over many
years. It should be stressed, however, that the vast majority of these figures are not based on direct data from the distribution
of wealth, but rather on correlations and imputations derived from income or even consumption data, or from neighboring
countries and regions.

2See, e.g., Kennickell (2019) and Kuhn, Schularick and Steins (2020) for the United States, Nolan (1991) for Ireland, and
Pfe↵er and Waitkus (2021) for 15 countries included in the Luxembourg Wealth Study (LWS).

3Examples include Alvaredo and Saez (2009) for Spain, and Epland and Kirkeberg (2012) for Norway.
4Examples are Saez and Zucman (2016) and Smith, Zidar and Zwick (2023) for the United States.
5See, for instance, Klass et al. (2006), Baselgia and Mart́ınez (2024).
6Examples are Kopczuk and Saez (2004) for the United States, Atkinson and Harrison (1978), Atkinson, Gordon and

Harrison (1989), and Alvaredo, Atkinson and Morelli (2018) for the United Kingdom, and Acciari, Alvaredo and Morelli (2024)
for Italy.
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evaluation.

The final source, individual estates (the net value of worldwide real and financial property of a deceased

person) from inheritance and estate taxes, deserves particular attention. Given the scarcity of fundamental

data from the other options, this source is the most widely available from a historical perspective: inheritance

or estate taxes have been implemented at some point in a majority of countries worldwide since the 19th

century, although the past decades have seen a shift away from them, especially in advanced economies.7

As such, estate data have played a crucial role in expanding the scope of observation on the distribution of

wealth through the estate multiplier method.

The rationale of the method is straightforward: the set of decedents is treated as a sample of the living,

with each estate expanded by a multiplier (weight) equal to the inverse probability of death. This multiplier

represents the number of living individuals who share the decedent’s characteristics that determine mortality.

Early works by Mallet (1908) and Mallet and Strutt (1915) were among the first to use this method to analyze

wealth inequality in the United Kingdom at the beginning of the 20th century. In these early papers, applying

multipliers di↵erentiated by age and gender was seen as overcoming a “fatal” flaw of earlier analyses that

had ignored mortality heterogeneity, since “the accumulated wealth of an individual increases with years

[. . . ] and is usually greatest when a man dies” (Mallet (1908), p. 67).8 More recently, Saez and Zucman

(2016) revisited this issue, and insisted on the fact that failure to properly account for the lower mortality

of wealthier individuals may lead to significant underestimation of top wealth shares, a point already raised

by Revell (1967), Atkinson and Harrison (1978), and others.

Indeed, because wealthy individuals tend to live relatively longer, higher multipliers have typically been

applied to the upper estate ranges in the literature. The higher multipliers, resulting from di↵erential

adjustments, seem essential to avoid an under-representation of the number of the very rich as well as their

wealth. Those di↵erential adjustments have been based on social class, occupation, education, or housing

wealth, but this is only an intermediate route to the variation of final concern: that with estate size.

This means that the application of the estate multiplier method requires the availability of detailed mortality

data and comprehensive estate tables or microdata that, in addition to providing the distributional informa-

tion, are di↵erentiated by demographic characteristics (age, gender, etc.). Nonetheless, such granular data

are uncommon. In most cases, estate data as produced and published by o�cial bodies (an output of the

administrative taxation process) are presented as simple tables organized by ranges of estate values, with

no accompanying demographic covariates.9 Likewise, mortality data are typically segmented only by age

and gender alone, without incorporating other socioeconomic factors. These data limitations and require-

ments have significantly restricted the empirical application of the method to a small number of countries,

in principle rendering much of the available information on the distribution of wealth and estates unusable.

From a theoretical standpoint, applying multipliers that adjust for di↵erential mortality based on age, gender,

and wealth may either increase or decrease wealth shares relative to estate shares. These adjustments can

also influence the dynamics of the distribution of wealth, with the extent of these changes depending on how

demographic and wealth profiles evolve over time. Recent research, however, has highlighted an important

empirical and apparently counter-intuitive finding, indicating that the e↵ect of di↵erential multipliers is

7See, for instance, Scheve and Stasavage (2016) and Seelkopf et al. (2019).
8To be precise, here Mallet (1908) is citing Coghlan (1906) from a previous discussion at the Royal Statistical Society.
9Appendix A provides examples of published tables from the administration of estate and inheritance taxes in England,

where data are broken down by age and gender; and in Belgium, Japan and South Africa, where only the distribution of
frequencies and amounts by estate ranges is provided.
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less straightforward than commonly assumed: estimates of wealth concentration among the living, derived

through the mortality multipliers (even when including di↵erential adjustments), neither significantly alter

nor di↵er from the corresponding estimates of estates concentration obtained prior to the multiplication

process required by the method (Alvaredo, Atkinson and Morelli, 2018).

This paper investigates why applying heterogeneous mortality multipliers may not significantly alter esti-

mates of top estate shares, as usually assumed, and establishes the general conditions under which this holds

true. We demonstrate that these conditions depend on two key factors, which are ultimately empirical: the

correlation between wealth and mortality at the top of the estate distribution, and the distance between the

population average multiplier and the mean multiplier also at the top of the distribution. When both factors

are low (or compensate each other), the levels of wealth concentration among the living are expected to

closely align with the levels of estate concentration (and thus the respective top shares). This allows for a

simplified approach that relies only on average multipliers, even in the absence of decedents’ demographic

characteristics and detailed mortality rates.

We confirm that these conditions hold when analyzing existing series and reworking raw data for Australia,

France, Italy, South Korea, the United Kingdom, and the United States, where inequality series from the

estate multiplier method with heterogeneous multipliers are shown to be similar to those from the simplified

approach with average multipliers. Subsequently, by means of the simplified approach, we produce new

long-run top wealth share series for Belgium, Japan, and South Africa, as examples of the many cases where

estate data have yet to be fully utilized due to the mentioned limitations of the statistics.

This paper contributes to di↵erent strands of the literature on wealth inequality. Concerning measurement,

the potential of a simplified estate multiplier approach, when no other viable alternatives exist to produce

estimates of the concentration of wealth, should not be understated. It unlocks a wide array of existing

and so-far unexploited data on wealth holdings that do not allow for the application of the standard estate

multiplier method. This, in turn, expands the range of countries and periods for which the concentration

of wealth can be estimated—not only in past centuries but also in more recent decades. According to the

data warehouse of the GC Wealth Project (Morelli et al., 2023), 56 countries around the world had a form

of inheritance or estate tax in 2008, out of which 15 are low income and lower middle income countries (see

also Asher et al. (2024) for more details). Given its modest data requirements, the simplified approach can

thus be e↵ectively implemented in such cases to estimate historical trends of wealth concentration. This

paper makes explicit the assumptions underlying those applications, providing transparency for practical

implementation and future research.

Empirically, we demonstrate the potential to significantly broaden the scope of wealth inequality estimation

across countries and time periods. The new series for Belgium, Japan, and South Africa exhume valuable

data previously considered ill-suited for such analysis.

The paper also contributes to a better understanding of the relationship between mortality and wealth.

While the links between mortality and income has been studied extensively in some countries (Chetty et al.,

2016), much less is known about how wealth influences mortality. Better understanding this relationship is

crucial not only for the application of the method but also for informing policy decisions.

There is no perfect data source. Information about the estates left at death bears several problems and

limitations, many of which are common to other administrative sources. These records are a↵ected by

tax avoidance, evasion, tax planning, di↵erent and varying valuation rules across assets, and the growing

significance of gifts made before death (driven both by tax incentives and non-fiscal reasons, plausibly
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including the rise in life expectancy, which may lead wealthy parents to transfer assets to heirs earlier).

Acknowledging these limitations, this paper abstracts from them for three reasons: they have already been

taken into account in the time series we borrow from existing empirical work; they a↵ect all methods and

can (and should) be addressed with ex-post adjustments, as is typically done in the literature; and they do

not impact the main point under investigation.

The rest of the paper is organized as follows. Section 2 outlines the estate multiplier method, and compares

it to the simplified approach both theoretically and empirically, using examples from Australia, France,

Italy, South Korea, the United Kingdom and the United States. Section 3 establishes the formal conditions

under which the estate multiplier method with heterogeneous multipliers produce similar estimates to the

simplified approach with average multipliers, and we empirically test these conditions. Section 4 uses the

simplified approach to produce new top wealth share series in Belgium, Japan, and South Africa. Section 5

concludes.

2 Estimating top wealth shares

2.1 The estate multiplier method

Detailed information on estates (the net value of worldwide real and financial property of a deceased person)

has long been used to estimate wealth inequality. However, the distribution of the wealth of the living is

conceptually di↵erent from that of the decedents. Death does not “sample” randomly the population: older

individuals, males, and those from poorer backgrounds generally have higher mortality risks, all else being

equal. Therefore, di↵erential mortality multipliers should be used to convert the estate data into estimates

of wealth among the living. Under the assumption that death is random within specific cells of observed

demographic and social strata, it can be viewed as an e↵ective sampling mechanism for the population.

The estate multiplier method (Mallet, 1908; Revell, 1967; Atkinson and Harrison, 1978) uses information

on the wealth and the demographic characteristics of decedents reported to the tax authorities for the

administration of inheritance or estate taxes. By re-weighting the decedent population with the inverse of

mortality rates, it is possible to estimate the distribution of wealth of the living.10

Expressed in mathematical notation, we consider the population of NE decedents and the total value of

their estates, WE , in a given year, obtained as the summation of all individual estates wE,i (arranged, for

simplicity, in descending order, i.e., wE,i � wE,j , if i < j).

We denote by mi ⌘ 1
pi

the mortality multiplier of decedent i, equal to the inverse of the individual mortality

rate, pi. Denoting the total (living) population as N , it follows that N =
PNE

i=1 mi. Intuitively, mi represents

the number of living individuals corresponding to decedent i.

The average mortality multiplier, m̄, is equal to the arithmetic mean of individual multipliers, and, naturally,

it is also equal to N/NE . Thus m̄ = 1
NE

PNE

i=1 mi =
N
NE

.

We aim to estimate the wealth share of the top quantile 0 < q < 1. For instance, q = 0.1 corresponds

to the top 10%, q = 0.01 corresponds to the top 1%, etc. The top q wealth share is then the share of the

richest qN living individuals. To account for the total wealth of these qN individuals, we need to multiply

up the estates of a certain number of the richest decedents by their respective multipliers. The value of these

10For a comprehensive presentation of the method, see Atkinson and Harrison (1978), chapters 3–6.
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multipliers, however, determines the number of decedents required to account for the top q quantile among

the living. For example, if the multipliers of wealthy decedents are higher relative to the average multiplier

in the population, fewer decedents are needed to account for the top qN living individuals. Conversely, if the

multipliers of wealthy decedents are lower, more decedents are required. The number of required decedents

is represented by the index Iq, such that
PIq

i=1 mi = qN .11

Under these assumptions, we define the top q wealth share (and the Lorenz curve from the very top to the

top q percentile) as

ShW
q ⌘ (1� Lq)

W =

PIq
i=1 miwE,i

W
, (2.1)

where W is the total worth owned by the living population.

Equation (2.1) represents the key expression of the method. It shows how knowledge of decedents’ estates

and their respective multipliers can be used to estimate the shares of wealth accrued by the top groups

among the living.

Establishing W is not a minor matter. It can be either known from other sources (as an external total, e.g.,

from national accounting), or estimated endogenously as W =
PNE

i=1 miwE,i (internal total), or determined

in a hybrid way between internal information (by means of the estates identified in the data) and external

information (to account for the ‘excluded estates’) if—as it is typical in empirical applications—only a

fraction of decedents and estates are observed. The total wealth of the living and the aggregate estates

are linked by the accounting identity W ⌘ m̄ 1
µWE , where µ is the ratio between the average wealth of the

deceased and the average wealth of the living.12

In practice, the universe of individual estates is rarely observed, as the coverage of estate and inheritance

taxes is limited to a fraction of decedents. For example, in the United States, in 1921, the estate data covered

1% of adult deaths. By 1976 this had risen to 7.6%, and by 2000 it had fallen back to 0.5%. Today only

about 0.4% of deaths are captured, half of which are taxable returns, i.e., 2 out of 1,000 estates owe some

tax. In the United Kingdom, the data for 1895 covered some 13% of decedents; the proportion rose to a

third in the inter-war period; and since 1960 the estate data cover around a half of all adult deaths. This

figure is 10% in Japan, and 60% in Italy. The upshot is that those who are captured in the data are the

richest among the deceased.

2.2 A simplified estate multiplier approach

The application of the estate multiplier method, as described above, depends on the availability of detailed

mortality data. It also requires comprehensive estate tabulations or microdata di↵erentiated by demo-

graphic characteristics (age, gender, etc.). That said, such detailed data are rare. In most cases, the

distribution of estates is given only by ranges lacking additional demographic information (see examples in

Appendix A). Similarly, mortality data are often categorized solely by age and gender, abstracting from all

other socioeconomic factors, and thus limiting the method’s applicability, or requiring assumptions about

the mortality-wealth gradient.

In this scenario, we can derive the top wealth shares using the average multiplier mi = m̄. This is what we

call a simplified estate multiplier approach in the context of the estimation of wealth inequality.13

11If there is no equality, Iq is defined as the smallest index such that
PIq

i=1 mi > qN .
12e.g., µ=2 means that the average wealth of the decedents is twice the average wealth of the living.
13The use of a constant number for the multiplier can be traced back to the works of Gi↵en (1893) and de Foville (1893),
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When using the average multiplier, the top q quantile among decedents represents exactly the top q quantile

of the living, i.e., qNE = Iq:

ShW
q,simp = (1� Lq)

W
simp =

PIq
i=1 miwE,i

W
= m̄

PqNE

i=1 wE,i

W
= m̄

PIq
i=1 wE,i

W
. (2.2)

Since W ⌘ m̄ 1
µWE , the ratio between the top wealth shares based on the average multiplier, ShW

q,simp, and

the top estate shares, ShE
q , equals µ:

ShW
q,simp

ShE
q

=
(1� Lq)

W
simp

(1� Lq)
E = m̄

PIq
i=1 wE,i

W
/

PqNE

i=1 wE,i

WE
= µ .

2.3 A comparison of existing series

There is no a priori reason for the top wealth shares estimated as in Equation (2.1) to match or align with

the estimates obtained through the simplified approach in Equation (2.2). Quite the opposite: the estate

multiplier method was specifically designed with the expectation that they should di↵er. However, in practice,

they are remarkably close in levels and trends in most countries and years where a comparison is possible. To

illustrate this, we examine the top wealth shares derived through the simplified multiplier approach alongside

existing series for six countries: Australia, France, Italy, South Korea, the United Kingdom, and the United

States. We take the data and series from Katic and Leigh (2016) for Australia; Garbinti, Goupille-Lebret

and Piketty (2021) for France; Acciari, Alvaredo and Morelli (2024) for Italy; Kim (2018) for South Korea;

Alvaredo, Atkinson and Morelli (2018) for the United Kingdom; and Smith, Zidar and Zwick (2023) and

IRS (2022) for the United States.

For the series based on the simplified approach, the average mortality multiplier m̄ is calculated as the ratio

between the number of living adults aged 20 and above to the number of adult deaths. This information is

taken from the Human Mortality Database (2022). The total personal wealth in each country and every year

was taken from the World Inequality Database (2022) (apart from the case of Australia, where the external

total was taken from Katic and Leigh, 2016).

Figure 1 presents the results of this comparison for the top 1% wealth share, with the exception of the

United States which shows the top 0.1% due to the lower population coverage of the estate tax (shown in

Figure 2). It highlights that in all countries the top wealth shares estimated with the simplified approach

strongly co-move with those reported in the literature and are similar in level.

but in the context of the estimation of national wealth in relation to aggregate inheritance flows, thus unrelated to mortality.
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Figure 1: Top wealth shares in Australia, France, Italy, South Korea, the United Kingdom, and the United
States based on estates.

Notes: Estate tabulations and top wealth shares were taken from Katic and Leigh (2016) (Australia), Garbinti, Goupille-
Lebret and Piketty (2021) (France), Acciari, Alvaredo and Morelli (2024) (Italy), Kim (2018) (Korea), Alvaredo, Atkinson
and Morelli (2018) (United Kingdom), and Smith, Zidar and Zwick (2023) (United States, their preferred series), respectively.
The estimated top wealth shares in the simplified approach are based on our calculations. Mortality data were taken from the
Human Mortality Database (2022).
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Figure 2: Coverage of estate data in Australia, France, South Korea, the United Kingdom, and the United
States.

Notes: The figure shows the number of observed estates N⇤
E as a fraction of total decedents NE . Information taken from Katic

and Leigh (2016) for Australia, Garbinti, Goupille-Lebret and Piketty (2021) for France, Acciari, Alvaredo and Morelli (2024)
for Italy, Kim (2018) for South Korea, Alvaredo, Atkinson and Morelli (2018) for the United Kingdom, and IRS (2022) for the
United States, and combined with mortality data from the Human Mortality Database (2022).

The estimates borrowed from the literature are all based on estate and inheritance tax data using the

multiplier method with heterogeneous multipliers. These estimates also incorporate di↵erential mortality

adjustments for wealth. In the case of the United Kingdom, the mortality-wealth gradient has not been

assumed constant over time: the adjustment varies over the years. Mortality ratios of specific wealth groups

with respect to the non-wealth-specific population already appear to indicate a pronounced wealth gradient.

For instance, males aged 65–75 in the top 30, top 20 and top 10% of the distribution of housing wealth (on

which the di↵erential adjustments rely) in 2008–2010 have a mortality rate of 81%, 75%, and 69% of the

population rate for the same age class. In particular, Alvaredo, Atkinson and Morelli (2018) note that the

potential downward bias of their estimates due to “lack of adjustments for ‘appropriate’ wealth di↵erentials

appears to be more than marginal but less than is commonly asserted. Indeed, to reach the same level of top

1% wealth share of 1950 or 1960, one would need to adjust wealth di↵erentials by an implausible amount.”

For Australia, Katic and Leigh (2016) take the social di↵erential mortality factors from Clarke and Leigh

(2011). For France, Garbinti, Goupille-Lebret and Piketty (2021) make use of adjustments that are based

on INSEE (2016). These factors also appear to indicate a steep wealth gradient. For instance, in 1991–1999,

males aged 70–79 in the top 10% had a mortality rate that was 62% of the population rate for the same age

class (68% in 2000–2008). Such longevity advantages are comparable to those of US males aged 65–79 in

2004–2008, as estimated in Saez and Zucman (2016), and to those observed in the United Kingdom. Indeed,

in all cases, accounting for the mortality advantage of wealth brings the adjusted multipliers closer to the

average multiplier.

A notable exception to the pattern of similarity in the series is evident in the 2011 observations for the

United States. The top 0.1% wealth share is significantly higher in the analysis by Smith, Zidar and Zwick

(2023), which relies on confidential microdata. This discrepancy likely stems from the method assigning a

very high multiplier to a relatively young and exceptionally wealthy decedent (Apple’s CEO Steve Jobs),

resulting in an overstated wealth concentration for that year. This suggests that the simplified approach, by
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using a homogeneous average multiplier, is less sensitive to such anomalies and therefore less volatile.

The estimates taken from the literature incorporate various adjustments to account for under-reporting, tax

avoidance, and evasion, which should be very well added to the simplified results. For the United States,

Kopczuk and Saez (2004) and Smith, Zidar and Zwick (2023) include estimates of wealth held in trusts and

the cash surrender value of pensions and life insurance assets. In France, Garbinti, Goupille-Lebret and

Piketty (2021) impute ‘missing’ net wealth for consistency with the national balance sheet of the household

sector. For Italy, Acciari, Alvaredo and Morelli (2024) provide adjusted, unadjusted, and imputed series.

Since we have access to the full set of raw data in this case, we focus on Italy to further investigate the

relationship between estates and wealth in Section 3.

There has been a heated debate over the level and dynamics of wealth inequality in the United States

in recent decades.14 One reason for this controversy is that four of the five data sources listed in the

introduction—surveys, capital incomes, rich lists, and estate data—are available.15 Each source provides

a distinct perspective on the phenomenon and requires di↵erent methods, with each method introducing

its own considerations and limitations. Furthermore, within each method, researchers’ choices, judgment

and decisions in application contribute further to the discrepancies, sometimes significantly. Here, we will

compare the results from the simplified approach to some of the existing series.

Both Saez and Zucman (2016) and Smith, Zidar and Zwick (2023) used income tax data as the primary source

for estimating top wealth shares through the capitalization method. In this approach, capital incomes are

multiplied by the inverse rate of return to yield the stock and distribution of wealth. The di↵erences between

the series produced by these two research groups primarily stem from how they account for heterogeneity

in the rates of return. They also rework and extend, in their own way, series based on the estate multiplier

method in Kopczuk and Saez (2004). In addition, wealth inequality can be estimated using the Survey of

Consumer Finances (SCF). The SCF is a triennial cross-sectional survey, conducted in cooperation between

the Federal Reserve Board and the Statistics of Income Division of the Internal Revenue Service. The SCF

pays particular attention to the top 1% group, by means of over-sampling likely high new-worth households

identified through individual income tax returns and capitalization techniques (Kennickell, 2017). There

have also been attempts to “augment” the SCF with the Forbes 400 list.

Figure 3 presents a comparison between the most recent estimates using the capitalization method from Saez

and Zucman (2020b, 2022) and Smith, Zidar and Zwick (2023)), the SCF, the SCF augmented with Forbes

400 data (from Smith, Zidar and Zwick (2023)), and the results of the simplified multiplier approach.

For the simplified approach results, the total personal worth is taken from Saez and Zucman (2020b)); the

average mortality multiplier, from the Human Mortality Database (2022); and estate tax tabulations by year

of death from the IRS (2022). Given the limited coverage of the estate tax data in the United States, we

focus on the top 0.01% and 0.001% wealth shares in Figure 3.

The comparison shows that the results from the simplified approach are very close in levels to both series

that used capitalized income tax data. In fact, the distance metric (sum of squared di↵erences) between the

simplified approach series to each of the Saez and Zucman (2020b) and Smith, Zidar and Zwick (2023) series

is lower than the distance between these latter two series themselves. The simplified approach results are

also close to the results based on the SCF augmented with Forbes 400. It is important to note that estimates

14Research works participating in this debate include Kopczuk and Saez (2004), Kopczuk (2015), Bricker et al. (2016), Saez
and Zucman (2016, 2020a,b), Smith, Zidar and Zwick (2023).

15The United States does not levy a wealth tax.
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Figure 3: Top wealth shares in the United States.

Notes: The figure presents a comparison between the simplified multiplier approach (black) and the results using the capital-
ization method (Saez and Zucman, 2016, 2020b, 2022; Smith, Zidar and Zwick, 2023), the Survey of Consumer Finances (SCF),
and the SCF augmented with Forbes 400 (from Smith, Zidar and Zwick, 2023).

from the simplified approach are not intended as an alternative to the higher-quality series where these can

be estimated. Rather, this comparison illustrates their performance, o↵ering a meaningful interpretation in

contexts where other methods or sources are unavailable.

3 The relationship between the estate multiplier method and the

simplified approach

3.1 Understanding the relationship

Figure 1 demonstrates that the simplified multiplier approach provides estimates of top wealth shares that

closely align with wealth inequality estimates obtained using the standard estate multiplier method with

di↵erential adjustments, as reported in the literature. We now turn to the formal understanding of these

findings. First, we compare wealth inequality estimates derived using the simplified approach with those

obtained through the classic multiplier method.

To determine how sensitive the results can be to the choice of multipliers, and the bias implied by average

multipliers, we need establish the conditions for Equation (2.1) to be equivalent to Equation (2.2).

ShW
q = ShW

q,simp ()
PIq

i=1 miwE,i

W
= m̄

PqNE

i=1 wE,i

W
()

IqX

i=1

mi

m̄
wE,i =

qNEX

i=1

wE,i . (3.1)

Rearranging terms, it is possible to explicitly express the di↵erence between the top wealth shares in the

simplified approach and in the classic method. Via the above notation and using the same expansion we
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obtain

ShW
q � ShW

q,simp =
m̄qNE

W

�
w̄Iq � w̄qNE

�
+

Iq
W

Cov [mi, wE,i]

=
Iq
W

⇥
m̄Iq

�
w̄Iq � w̄qNE

�
+Cov [mi, wE,i]

⇤
;

(3.2)

where

m̄Iq =
⌃

Iq
i=1mi

Iq
; w̄qNE =

PqNE

i=1 wE,i

qNE
; w̄Iq =

PIq
i=1 wE,i

Iq
;

w̄qNE � w̄Iq =
Iq

m̄qNE
Cov [mi, wE,i] ;

and

Cov [mi, wE,i] =
1

Iq

IqX

i=1

0

@mi �
1

Iq

IqX

j=1

mj

1

A�wE,i � w̄Iq

�
.

m̄Iq is the average multiplier at the top q of the distribution (⌃
Iq
i=1mi/Iq). w̄qNE is the average estate of the

top q of decedents. w̄Iq is the average estate of the top quantile Iq of decedents that make up—after taking

multipliers into account—the top q of the living.

Equation (3.2) demonstrates that the di↵erence in top shares depends on two factors: (i) an average level

e↵ect of the multipliers, m̄Iq

�
w̄Iq � w̄qNE

�
, and (ii) the covariance between multipliers and estate values

within the considered top group, Cov [mi, wE,i]. When both factors are low, or o↵set each other, the wealth

concentration levels among the living closely align in the two estimation strategies.

There are several reasons why these conditions are likely to hold. Let us examine each factor in turn.

The average level e↵ect is such that the closer the average multiplier at the top is to the mean multiplier,

the closer the index Iq is to qNE , and hence, the closer the di↵erence w̄Iq � w̄qNE is to zero. The top

of the estate distribution is largely composed of relatively older individuals. Age-wise, this makes their

mortality risk higher than average, an outcome largely due to life cycle e↵ects, since mortality is primarily

influenced by age, and older individuals tend to have higher wealth (Shorrocks, 1975; Modigliani, 1986).

However, the substantial wealth of the well-o↵ may o↵set this increased risk, due to factors such as better

nutrition, healthier lifestyle, and better access to specialized healthcare, elements captured in applications

by the di↵erential adjustments. This brings the average mortality multiplier at the top closer to the average

multiplier of the entire adult population m̄.

Within the top group of the wealth distribution, age matters less for wealth accumulation. This is because

wealth typically accumulates up to a certain age, but no further (Jakobsen et al., 2020; Garbinti et al.,

2023). As a result, the correlation between wealth and age—a key determinant of mortality risk—is low

among the wealthiest individuals. Although mortality rates increase exponentially beyond the age of 40 (see

Appendix B), wealth grows more weakly, and age variability within wealth groups is substantial. Conse-

quently, the covariance between estates and multipliers at the top of the estate distribution (Cov [mi, wE,i])

is generally negative and close to zero.

Figure 4 illustrates this point for the United States, France, and Austria. The first panel (top left) shows

the relationship between age and wealth from the SCF augmented with Forbes 400 for the top 1% of the

distribution, pooling together all the observations between 1983 and 2016. The second panel (top right) refers

to the top 1% of estates between 1989 and 2019, for which data are arranged by ranges. The third panel
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(bottom left) depicts the relationship in France for years 1984–2000, based on Garbinti, Goupille-Lebret and

Piketty (2021). Finally, the fourth panel (bottom right) concerns age and top 1% probates in Austria, for

which we draw on the data from Disslbacher and Rapp (2024). In all cases, there is a very weak correlation

between age and wealth both among the living and among rich decedents. The coe�cient of determination

of a linear best fit is very low, to the extent that age has no predictive power on wealth at the top. The

consistency of this result in all years supports the stability of the low-covariance condition. Similarly, Garbinti

et al. (2023) show that the average age among the richest individuals in France is essentially independent

from wealth.

Figure 4: The relationship between age and wealth among the top 1% of the distribution of wealth and
estates in the United States, France, and Austria.

Notes: The top left figure is a scatter plot of individual wealth (measured in log of 2019 US Dollars) and age from the SCF
(Survey of Consumer Finances) augmented with Forbes 400. The top right figure is a scatter plot of estates (measured in log
of 2019 US Dollars) against their age at death, from the estate tax (based on IRS tables by ranges of estates). The bottom left
figure concerns the relation estate-age in France, 1984–2000. The bottom right panel shows relationship between probates and
age at death in Austria, 2014–2019. In the four cases, the estimated coe�cient of the regression line including gender and year
fixed e↵ects is shown, in addition to 95% confidence bounds.

Which average multiplier? It is important to emphasize that the analysis presented here, and formalized

in Equation (3.2), applies exclusively to the upper segment of the distribution, rather than encompassing

the entire range of its support. For our purposes, we continue our analysis with the average multiplier
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m̄ = N/NE , as it is the most apparent choice based on demographic statistics. Nonetheless, if specific

information regarding a more appropriate average multiplier is known to apply to the considered top group,

it can be employed accordingly, reducing the bias.

3.2 Accounting for multipliers graduated by wealth levels

Mortality rates are clearly influenced by demographic factors, such as gender and age. However, social

and economic conditions can also exert a substantial impact on the longevity of individuals (see Chetty

et al. (2016) for a recent discussion). In particular, higher wealth levels may be systematically associated

with lower mortality rates, over and above the e↵ect of demographic influences. To further investigate the

potential biases introduced by the simplified approach, we can quantify these e↵ects in the case of Italy

between 1994 and 2016, by re-assessing recent previous work by two of us (Acciari, Alvaredo and Morelli,

2024).

We begin by considering the use of heterogeneous mortality multipliers di↵erentiated by demographic char-

acteristics, specifically age and gender. This is an important starting point, as mortality rates by age and

gender typically capture most of the variation in mortality. The resulting top share estimates may su↵er

from some degree of bias, as they do not account for heterogeneity in mortality driven by socio-economic

characteristics, i.e., the mortality-wealth gradient. In the second step, therefore, we apply the di↵erential

adjustment factors used by Garbinti, Goupille-Lebret and Piketty (2021) for France mentioned above.

Third and final, we have the top wealth share series resulting from the simplified approach with a homoge-

neous average multiplier.

The results are presented in Figure 5, which also reproduces the original estimates in Acciari, Alvaredo

and Morelli (2024) based on demographic multipliers and further adjustments to take into account missing

wealth. While the steep mortality-wealth gradients have a salient e↵ect on levels, the series move together,

and the top shares estimated through the simplified approach is a proxy of the more sophisticated estimates

taking into account the e↵ects of age, gender and wealth on mortality. The formalization in Equation (3.2)

and the related Figure 6 are well suited to explain these findings. The covariance between multipliers and

estates within the top 1% is small and generally negative.

The top left panel of Figure 6 displays Iq
W Cov [mi, wE,i], the covariance component of Equation (3.2) between

wealth at death and the multipliers among the top 1% of decedents in the three scenarios. This is zero when

the homogeneous average multiplier is applied, as in the simplified approach. It is very small and generally

negative in the case of demographic multipliers embedding gender and age. When di↵erential adjustments

for the mortality-wealth gradients are considered, the figures remain small and generally negative, fluctuating

between -0.04 and 0.04. It averages at �0.008, with a standard deviation of 0.018 across years, showing no

trend.

The top right panel in Figure 6 shows Iq
W

⇥
m̄Iq

�
w̄Iq � w̄qNE

�⇤
, the average level e↵ect of the multipliers in

Equation (3.2). Again, the e↵ect is zero for the average multipliers. As expected, the numbers are negative

when heterogeneous multipliers are applied, being smaller when the mortality-wealth gradient is included.

The bottom panel in Figure 6 displays the average multiplier among the top 1%. In the simplified approach,

this is simply m̄, which changes only slightly over time. After accounting for both demographic and economic

heterogeneity in mortality, the average multiplier among the top 1% is 0%–20% higher than the average

multiplier for the adult population. However, when accounting only for age and gender, the average multiplier
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Figure 5: The top 1% wealth shares in Italy: The impact of di↵erent multiplier choices, 1995–2016.

Notes: Each series was estimated using a di↵erent choice of multipliers: (i) baseline with demographic multipliers depending
on age and gender (blue); (ii) heterogeneous multipliers including di↵erential adjustment to account for the mortality-wealth
gradient (gray); (iii) average multiplier, i.e., simplified multiplier approach (black); (iv) series from Acciari, Alvaredo and
Morelli (2024), with baseline multipliers as in (i) plus additional adjustments.

among the top 1% is 30%–50% lower than that of the overall adult population. As expected, the wealth

e↵ect on mortality can counterbalance the demographics – the regularity that the wealthier individuals tend

to be older on average.

3.3 The e↵ects of wealth totals and the underlying distribution of estates

That a rise in the di↵erential adjustments (i.e., the mortality advantage of the rich) could significantly

increase the top shares may indeed be the case, but the e↵ect of changes in multipliers is “less straightforward

than is sometimes supposed” (Atkinson and Harrison (1978), page 60). The estimation of the wealth totals

plays a role here too, both directly and indirectly.

In the simplest case where there are independent control totals for wealth (an external total built, for

example, on the basis of the national stock accounts), variations in mortality multipliers or in the di↵erential

adjustments have no impact on mean wealth. Consequently, the e↵ect on the share of the top q quantile

depends solely on how a change in the di↵erential a↵ects the mean wealth of that group. Increasing the

multiplier implies that there are more people estimated to have wealth in excess of some value $X. These

extra people displace some of those with smaller estates who had previously just entered the top q quantile.

The mean wealth of the top q quantile must therefore rise. The direction of the e↵ect is therefore that

expected: top shares rise. The magnitude of the e↵ect, however, also depends on the underlying estate

distribution. If those displaced are not much less wealthy than the added new people, then the e↵ect of

increasing the di↵erential will be small. Indeed, in the limit, it could be zero, as may be seen from the

hypothetical example where all those in the top q quantile have the same wealth, in which case the displaced

have wealth equal to that of the newly added.
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Figure 6: The relationship between wealth and multipliers. Italy, 1995–2016.

Notes: Top left panel: Covariance between multipliers and estates at the top 1%. Top right panel: Distance between the
average wealth at the top. Bottom panel: Average multipliers at the top.

In the case of wealth totals estimated endogenously (as an internal total, i.e., W =
PNE

i=1 miwE,i), an

increased multiplier at the top of the estate range raises both total wealth and the mean wealth. Discovering

a clone to the top billionaire reduces his or her relative share, since the mean has risen. The impact may be

seen in terms of the upper part of the Lorenz curve showing the proportionate shares of di↵erent percentage

groups working downwards. When plotted in terms of data grouped by wealth ranges, the slope for the

final range is given by the ratio of mean wealth to the overall mean. Applying a larger di↵erential to the

group as a whole leaves the group mean una↵ected, but raises the overall mean, so the slope for the final

range is reduced, causing the shares at the very top to be reduced. At the same time, the segment based

on the top wealth range is extended downwards. Where the mean wealth of the next range down is lower,

there can then be an intersection of the new and old Lorenz curves, and beyond a certain point the top

shares are increased. Consequently, depending on the precise context, the shares of upper wealth groups

may well increase or decrease as a result of applying higher multipliers to the estates of the wealthy. This

was implicitly noted by Cowell (1978), who, in his review of Atkinson and Harrison (1978), observed that
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“though the particular refinement of mortality multiplier that is used considerably a↵ects the calculation of

total wealth, the resultant e↵ect on top wealth shares is not all that great” (page 582).

Ultimately, therefore, the sensitivity of top wealth shares to di↵erent mortality-wealth gradients is an empir-

ical matter, dependent not only on mortality rates, but also on the underlying distribution of estates. In the

limiting case of a perfectly egalitarian distribution of estates, heterogeneous multipliers would play no role in

the determination of the distribution of wealth among the living, which would also be perfectly egalitarian.

In this example, no matter the multipliers, m̄Iq (w̄Iq � w̄qNE ) = 0 and Cov[mi, wE,i] = 0, and the equality in

Eq. (3.2) is satisfied.

3.4 The coe�cients of variation of estates and wealth

We have emphasized that the similarity between the shares estimated using the standard multiplier method

and those resulting from the simplified approach pertains specifically to the top groups of the distribution,

rather than to the entire wealth range. To further clarify this point, we can compare the coe�cient of

variation (CV) of the distribution of wealth and the distribution of estates. The CV is conceptually simpler,

since the index Iq does not play a role in it, but it is not limited to a specific quantile q: it may refer to the

entire distribution.

The coe�cient of variation of estates, denoted YE , follows

Y 2
E =

�2
E

w̄2
E

;

in turn, the coe�cient of variation of wealth (among the living), denoted YW , is

Y 2
W =

�2
W

w̄2
W

,

where �2
E is the variance of estates, �2

W is the variance of wealth, w̄E is the average estate, and w̄W is the

average wealth.

In the context of the estate multiplier method, the relationship between the two is

Y 2
W = Y 2

E

0

@1 +

1
NE

PNE

i=1

⇣
µ2mi

m̄ � 1
⌘
w2

E,i

�2
E

1

A , (3.3)

where µ is the ratio between the average wealth of the decedents and the average wealth of the living.16

This result leads to several observations. First, the distance between the CV of wealth and estates is mainly

driven by the situation at the top. This is because the di↵erence
⇣

µ2mi

m̄ � 1
⌘
in Equation (3.3) is weighted by

the square of estates w2
E,i. Second, there is a dampening e↵ect that limits the extent to which YW and YE can

di↵er: in the typical scenario, µ > 1, while mi/m̄ < 1 at the top populated by relatively older individuals,

making
⇣

µ2mi

m̄ � 1
⌘
smaller than elsewhere in the distribution. However, the conditions discussed in Section 3

that ensure equality between the shares estimated using the standard multiplier method and those resulting

from the simplified approach are not enough to guarantee equality between Y 2
E and Y 2

W when the coe�cients

of variation involve the whole support of the distribution.

16The formal derivation can be found in Appendix C.
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Unsurprisingly, the relationship between the coe�cient of variation of capital incomes and the coe�cient

of variation of wealth estimated via the capitalization method has a form similar to Eq. (3.3), as shown in

Atkinson and Harrison (1978). In the case of capitalization, the inverted rates of return serve as weights.

4 New estimates of historical top wealth shares

We now make use of the simplified multiplier approach to produce new long-run series of top wealth shares.

As explained above, no reliable administrative data on wealth other than estate and inheritance tax records

can be found in many countries. In addition, the ability to obtain detailed heterogeneous mortality multipliers

is often very limited. This is especially the case when only tabulated estate data exist.

We consider the cases of Belgium, Japan, and South Africa, as examples for which we estimate series for

the top 10%, 1%, 0.1%, and 0.01% wealth shares. For Belgium, the calculations span over the years 1935–

1994. For Japan, they cover the years 1970–2017.17 For South Africa, the years 1924–1985. The estate tax

tabulations were all collected from archives and yearbooks of the national and regional tax administrations.

The mortality data were taken from the Human Mortality Database (2022) for Belgium and Japan, and

from the UN World Population Prospects (2022) for South Africa.18

The three cases di↵er substantially in terms of data availability. In Belgium, the estate data cover 50%–70%

of decedents, as shown in Figure 7. This is a substantial fraction, which translates into a very high coverage

of total wealth, as the bottom half of the distribution usually owns very little. The underlying assumption

is thus that m̄
PN⇤

E
i=1 wE,i (where N⇤

E is the number of observed estates) is the total personal wealth among

the living, W . In this dimension, future work focusing on Belgium could refine and improve these numbers.

Figure 7: Coverage of estate data in Belgium, Japan and South Africa

Notes: The figure shows the number of observed estates N⇤
E as a fraction of total decedents NE .

In Japan and South Africa the coverage of estates ranges between 2% and 10% of all adult decedents.

17For Japan, we are extending the series backward to 1905 in ongoing work.
18The estimation results are detailed in Appendix D, and the sources are given in Appendix E.
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For Japan, the series of total wealth is sourced from the World Inequality Database, allowing us to report

estimates for the top 1%, 0.1%, 0.01% wealth shares for 1970–2017, when this total is available. However,

estate data exist as far back as 1905. For South Africa, we produce two series: one based on an external total

and another based on an internal total. The external total, also taken from the World Inequality Database

from 1995 onward, is extrapolated backward using the ratio between aggregate wealth and national income.

The internal total assumes that, despite the relatively low or modest coverage of the decedent population,

the reported estates account for a substantial fraction of total wealth. This assumption is indeed supported

by the comparison with the external total, which is only slightly higher.

Belgium. According to the results for Belgium (presented in Appendix Table D.1), wealth inequality

decreased substantially during the course of the 20th century. The wealth share held by the top 10%

dropped from around 80% in the late 1930s to 55% in the mid-1990s. Similar trends are observed for the

top 1% and 0.1%, as shown in Figure 8. These levels and trends align closely with those found for France by

Garbinti, Goupille-Lebret and Piketty (2021). The simplified multiplier approach estimates are compared

with those for later years from Blanchet and Mart́ınez-Toledano (2023), which are based on the Household

Finance and Consumption Survey (for years 2010, 2014 and 2017) interpolated, extrapolated and upscaled

to match distributional national stock accounts.

Figure 8: Top 1% and 0.1% wealth shares in Belgium.

Notes: The estimates are produced using the simplified multiplier approach based on estate tax data. Mortality rates come
from the Human Mortality Database (2022). An internal total was used: the underlying assumption is that the identified wealth

is m̄
PN⇤

E
i=1 wE,i (where N⇤

E represents the number of observed decedents) and constitutes a reasonable indicator of the total
personal wealth among the living, W . The simplified multiplier approach estimates are compared to those for later years from
Blanchet and Mart́ınez-Toledano (2023), which are based on the Household Finance and Consumption Survey (for years 2010,
2014 and 2017) interpolated, extrapolated and upscaled to match distributional national stock accounts.

Japan. In Japan, the impact of the real estate and stock market bubble of the late 1980s and early 1990s

is clearly evident. Wealth concentration surged to levels comparable to those currently observed in the

United States, with the top 0.1% holding over 10% of total wealth. After the bubble burst in 1992, wealth

concentration quickly returned to previous levels for the top 0.01%, and even stabilized at lower values for

the top 0.1%–0.01% during the subsequent period of economic stagnation. Throughout the 2000s and 2010s,

the wealth share of the top 10% in Japan ranged between 40% and 50%, which is relatively low compared to

most developed countries. Figure 9 presents the wealth shares held by the top 0.1% and 0.01% groups. For
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recent decades, our series are compared to those from the World Inequality Database, which are not directly

based on wealth data or capitalized investment incomes but rather imputed from income inequality series.

Figure 9: Top 0.1% and 0.01% wealth shares in Japan.

Notes: The estimates are generated using the simplified multiplier approach based on estate tax data. The mortality series are
based on the Human Mortality Database (2022). An external total for wealth was taken from the World Inequality Database.
The simplified multiplier approach estimates are compared to estimates from the World Inequality Database. It is important to
note that the World Inequality Database estimates are not directly based on wealth distribution data or capitalized investment
incomes but rather imputed from income inequality series.

South Africa. In South Africa, wealth concentration was unsurprisingly very high for international stan-

dards before the 1950s, and declined between the 1950s and the 1980s in parallel to the reduction in the

concentration of incomes described in Alvaredo and Atkinson (2022). Figure 10 presents two series of es-

timates using the simplified approach, each based on a di↵erent control total. The top 0.1% wealth share

decreased from levels of 25%–40% during the 1920s–1940s, to 10%–15% in the early 1980s. The top wealth

share dynamics in South Africa resemble the dynamics found for the United States in the same years. Their

level, however, is very high in comparison for most of the 20th century. Figure 10 also presents existing esti-

mates for the last three decades, taken from Chatterjee, Czajka and Gethin (2022) and based on capitalized

investment incomes.

Figure 11 provides an international comparison of the shares accrued by the top 1% and the top 0.1% in the

discussed three countries with France, the United Kingdom and the United States.
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Figure 10: Top 0.1% and 0.01% wealth shares in South Africa.

Notes: The estimates are produced using the simplified multiplier approach based on data from estates. The mortality rates
come from the UN World Population Prospects (2022). The simplified multiplier approach estimates are compared to estimates
for later years from Chatterjee, Czajka and Gethin (2022), based on capitalized investment incomes.

Figure 11: Top 1% and 0.1% wealth shares in Belgium, Japan, South Africa, France, the United Kingdom,
and the United States.

Notes: The top shares are taken from the World Inequality Database (2022) for France, Alvaredo, Atkinson and Morelli (2018)
for the United Kingdom, and Smith, Zidar and Zwick (2023) for the United States.

5 Conclusion

The study of the inequality of wealth holds a central place in the research and policy agendas today, for

reasons that extend beyond fairness concerns. One factor is the recognition of the importance in macroeco-

nomics of assets and liabilities, as demonstrated by recent investments in household financial surveys, and

the renewed focus in balance sheets in national accounts. Another is the need and demand for empirical

estimates to inform the current debates and proposals on wealth taxation at both national and global levels.

However, as outlined in this paper, country coverage with wealth distribution information built directly from

wealth data remains highly incomplete, especially when compared to income, and is largely limited to a few
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countries that dominate these discussions.

Alvaredo, Atkinson and Morelli (2018) observed a striking similarity between the distribution of estates and

the distribution of wealth among the living in the United Kingdom across the 20th and 21st centuries, using

the estate multiplier method. Inspired by this finding, we showed that this similarity carries through to many

other countries, including Italy, France, Australia, South Korea and the United States. Subsequently, we

explained this similarity by establishing the formal conditions under which applying heterogeneous mortality

multipliers (embedding di↵erential adjustments to account for the age-wealth gradient) may not significantly

alter estimates of top estate shares.

When these conditions are met, a simplified estate multiplier approach based on average multipliers can

be used to estimate wealth concentration, particularly in contexts where detailed demographic data are

unavailable. We have shown that this simplified methodology can approximate wealth concentration levels

satisfactorily, even under data constraints. These findings have significant implications for the empirical and

historical study of personal wealth concentration. The simplified approach provides a practical alternative for

wealth concentration estimation, enabling estate-based methods to be incorporated into historical and cross-

country analyses, where the standard estate multiplier method may be infeasible due to limited demographic

information. This method enables the recovery of valuable data previously deemed unreliable or unusable.

Such findings pave the way for expanding wealth inequality research, particularly in middle- and low-income

countries, where data infrastructure is often limited. It should be emphasized that these conclusions apply

specifically to the estimation of top wealth shares— as we have insisted throughout the paper—, and not to

the whole distribution.

While we believe that critics of existing estate-based estimates are right to point to the likely steepening

of the wealth mortality di↵erential, with higher multipliers now being applicable to top wealth-holders,

the impact needs to be assessed in terms of its ultimate consequences for the estimated distribution. We

have investigated this impact by comparing the distribution of wealth based on heterogeneous and average

multipliers. This indicates that the application of a sharper gradient to the mortality multipliers does not

radically change the estimated degree of concentration for the top groups usually considered.

It is important to acknowledge the limitations inherent in the simplified estate multiplier approach. The

method relies on assumptions regarding mortality di↵erentials that may vary across contexts, and future

research could benefit from refining the assumptions behind these mortality multipliers. Additionally, while

this approach e↵ectively addresses the absence of certain data, it does not substitute for the rich insights

provided by more granular demographic and economic information when such data are available. Conse-

quently, the simplified approach should not be used as an alternative when heterogeneous multipliers can be

applied. However, it provides helpful information deemed higher quality than existing databases that rely

on imputations and correlations. Most importantly, the assumptions on which the resulting estimates rely

(concerning the interaction between multipliers and the covariance between multipliers and estate values

within the considered top group) are clearly identified.

Future research directions include exploring the e↵ect of applying this method to other countries with limited

wealth data, to better understand how wealth concentration evolves in less-studied regions. Moreover, exam-

ining how estate-based methods interact with other indirect methods, such as capitalization and survey data,

could shed further light on the robustness and limitations of each approach in capturing wealth concentration

trends. Considering additional socio-economic factors that could influence top wealth shares, particularly in

countries with developing data infrastructures, could help refine the methodology and enhance its adaptabil-
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ity. Finally, there is also the margin of error inherent to any point estimate. This error is potentially very

important when disparate datasets are combined, and calls for a systematic ‘total error’ approach in the

measurement of inequality (that extends beyond statistical confidence intervals), as suggested in Atkinson

(2019).

In conclusion, this study highlights the significant potential of the simplified approach as a framework for

historical analysis and wealth concentration estimation in the absence of detailed mortality or survey data.

Our findings provide a pathway for expanding wealth inequality research globally and contribute to a deeper

understanding of wealth concentration dynamics across a wider range of countries and time periods.
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A Examples of published statistical information from the admin-

istration of estate and inheritance taxes

Figure A.1: Published table from the administration of the estate duties. Frequencies. United Kingdom,
1924–1925.

Notes: In this case, the distribution of estates by age and gender is provided. Source: House of Commons Parliamentary
Papers; Annual Report of the Inland Revenue 68.
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Figure A.2: Table from the administration of estate duties. Amounts. United Kingdom, 1924–1925.

Notes: In this case, the distribution of estates by age and gender is provided. Source: House of Commons Parliamentary
Papers; Annual Report of the Inland Revenue 68.

Figure A.3: Table from the administration of the succession tax. Belgium, 1937–1938.

Source: Ministère des A↵aires Économiques, O�ce Centrale de Statistique, Annuaire Statistique de la Belgique et du Congo
Belge 1940. Volume LXII. page 162.
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Figure A.4: Table from the administration of inheritance tax. Japan, 2017.

5  Inheritance Tax

  Breakdown  of  Taxable  amount  class

(1)　人員、課税価格、税額
　　　      Number of persons, Taxable amount, and Amount of tax

Person Person

Person Person

調査対象等：

（注） 　「５－１　申告・課税状況」と「５－２　課税価格階級別」は、調査対象等が異なるため、人員、金額等は一致しない。

Subject of survey, etc.:

Donated property
value (taxation

system for
settlement at the

time of inheritance)
included in taxable

value

163,293 52

合     計 Total 143,881 17,241,945 214,499 149,455

Donated property
value (calendar-year
taxation) included in

taxable value

12,524 7

2,018,521 411,047

100 億 円   〃 10 16 381,507 10,998 11,073

70 億 円   〃 7 3 23,758 -            10

74,459 162

50 億 円   〃 5 11 65,252 3,853 76 24,759 43

30 億 円   〃 3 50 186,757 11,112 659

241,879 2,227

20 億 円   〃 2 114 273,168 1,555 1,613 88,222 417

10 億 円   〃 　　　　　　　　　1  billion yen 633 844,241 12,139 6,221

5,414

７ 億 円   〃 700 875 724,225 6,726 5,546 178,980 3,032

314,578 16,116

200

５ 億 円   〃 500 1,578 926,129 10,631 7,582 202,397

３ 億 円   〃 300 4,789 1,807,491 17,272 15,902

329,048 98,055

５ 千万円以下

7,828 1,884,760 19,492 16,633 242,758

6,379

25,806

１ 億 円   〃 100 31,642 4,310,053 45,613 38,832

Less than 50 million yen 30,442 1,162,517 20,043 7,627

人

74,476
Million yen Million yen Million yen Million yen

Donated property
value (taxation

system for
settlement at the

time of inheritance)
included in taxable

value

Donated property
value (calendar-year
taxation) included in

taxable value

Amount of tax
payment Number of legal heirs

人 百万円 百万円 百万円 百万円

課 税 価 格 階 級
Taxable amount class

申 告 状 況
Statistics of filing returns

２ 億 円   〃

５－２　課税価格階級別

被相続人
の数

課税価格 納付税額 法定相続人
の数

うち相続時精算課
税適用財産価額

うち暦年課税分
贈与財産価額

Number of
ancestors Taxable amount

139,245 185,240５ 千万円　超 　　　Over 50 million yen 65,900 4,652,087 55,065 37,681

Amount of tax
payment Number of legal heirs

百万円 百万円 人

課 税 価 格 階 級
Taxable amount class

課 税 状 況
Statistics of taxation

被相続人
の数

課税価格 納付税額 法定相続人
の数

うち相続時精算課
税適用財産価額

うち暦年課税分
贈与財産価額

Number of
ancestors Taxable amount

Million yen Million yen Million yen Million yen
人 百万円 百万円

５ 千万円以下 Less than 50 million yen 10,189 452,218 12,484 2,776 6,379 18,234

５ 千万円　超 　　　Over 50 million yen 56,180 3,996,797 52,742 33,820 139,245 151,894

１ 億 円   〃 100 29,538 4,047,481 45,382 37,548 329,048 90,596

２ 億 円   〃 200 7,782 1,873,702 19,492 16,563 242,758 25,702

３ 億 円   〃 300 4,766 1,798,653 17,272 15,830 314,578 16,057

５ 億 円   〃 500 1,575 924,325 10,631 7,582 202,397 5,407

７ 億 円   〃 700 872 721,627 6,726 5,546 178,980 3,027

10 億 円   〃 　　　　　　　　　1  billion yen 632 843,180 12,139 6,221 241,879 2,223

20 億 円   〃 2 114 273,168 1,555 1,613 88,222 417

30 億 円   〃 3 50 186,757 11,112 659 74,459 162

50 億 円   〃 5 11 65,252 3,853 76 24,759 43

11,073

70 億 円   〃 7 3 23,758 -            10

139,317

12,524 7

2,018,521 313,821

100 億 円   〃 10 16 381,507 10,998

 As “5-1 Statistics of filing returns and Statistics of Taxation” and “5-2 Breakdown  of  Taxable  amount  class” differ in Subject of survey,
etc., number of taxpayers and amount of money, etc. do not equal.

  This table for statistics of filing returns is prepared based on the basis of “returns (except for amended returns)” which describe
taxation statistics by returns filed by October 31, 2018 with respect to persons who acquire property from ancestors through inheritance,
bequest or gifts under the taxation system for settlement at the time of inheritance for which the said inheritances commenced during
2017.
  This table for  Statistics of taxation is prepared based on the basis of “returns (except for amended returns)” which describe  taxation
statistics by returns filed by October 31, 2018 with respect to persons who acquire property from ancestors through inheritance, bequest
or gifts under the taxation system for settlement at the time of inheritance for which the said inheritances commenced during 2017
(excluding cases when all persons acquiring property from the same ancestors have no taxation balance), .

　「申告状況」は、平成29年中に相続が開始した被相続人から、相続、遺贈又は相続時精算課税に係る贈与により財産を取得した
者について、平成30年10月31日までの申告による課税事績を「申告書（修正申告書を除く｡）」に基づいて作成した。
　「課税状況」は、平成29年中に相続が開始した被相続人から、相続、遺贈又は相続時精算課税に係る贈与により財産を取得した
者（同一被相続人から財産を取得した者全員の差引税額がない場合を除く。）について、平成30年10月31日までの申告による課税
事績を「申告書（修正申告書を除く｡）」に基づいて作成した。

163,293 52

合     計 Total 111,728 15,588,425 204,387

Note: 

- 249 -

Notes: In this case, only the distribution of estates by ranges is available; no demographic information of age or gender is
provided. Source: The 143rd National Tax Agency Annual Statistics Report.
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Figure A.5: Table from the administration of estate duties. South Africa, 1962.

Notes: In this case, only the distribution of estates by ranges is available; no demographic information of age or gender is
provided. Source: Republic of South Africa. Report of the Secretary for Inland Revenue for the year 1966–1967.
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B Mortality rates by age

Age is the most important statistical determinant of mortality. Figure B.1 shows the mortality rates in

France, Italy, the United Kingdom, and the United States in 1950, 1970, 1990, and 2010, based on the

Human Mortality Database (2022). It illustrates that mortality rates increase exponentially with age above

the age of 40.

Figure B.1: Mortality rates in France, Italy, the United Kingdom, and the United States in 1950, 1970, 1990,
and 2010.

Source: The Human Mortality Database (2022).
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C The coe�cients of variation of estates and wealth

To illustrate the similarity between the concentration of wealth and of estates it is possible to compare the

coe�cient of variation (CV) of the wealth distribution with and without multipliers. It clarifies the intuition

for the result obtained for top shares discussed in the paper. Yet it is conceptually simpler, since the index

Iq does not play a role in the CV. It is also not limited to a specific quantile q, but involves the entire

distribution.

The coe�cient of variation of estates, denoted YE , follows

Y 2
E =

�2
E

w̄2
E

. (C.1)

The coe�cient of variation of wealth, denoted YW , follows

Y 2
W =

�2
W

w̄2
W

, (C.2)

where �2
E is the variance of estates, �2

W is the variance of wealth, w̄E is the average estate, and w̄W is the

average wealth.

We begin by writing down expressions for the variance of estates and wealth:

�2
E = 1

NE

PNE

i=1 w
2
E,i � 1

N2
E

⇣PNE

i=1 wE,i

⌘2
; (C.3)

�2
W = 1

N

PNE

i=1 miw2
E,i � 1

N2

⇣PNE

i=1 miwE,i

⌘2
. (C.4)

Therefore we get

Y 2
E =

1
NE

PNE

i=1 w
2
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N2
E

⇣PNE

i=1 wE,i

⌘2

1
N2

E
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and

Y 2
W =

1
N

PNE

i=1 miw2
E,i � 1

N2

⇣PNE

i=1 miwE,i

⌘2

1
N2

⇣PNE

i=1 miwE,i

⌘2 . (C.6)

Denoting µ the ratio between the average estate and the average wealth (i.e., the average wealth of the

decedents divided by the average wealth of the living)

µ =
1

NE

PNE

i=1 wE,i

1
N

PNE

i=1 miwE,i

= m̄

PNE

i=1 wE,iPNE

i=1 miwE,i

, (C.7)

then
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Therefore
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We can then rearrange Y 2
W and get

Y 2
W = Y 2

E �
1
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E,i

1
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2miw2
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⌘2 . (C.10)

Taking N = m̄NE we get

Y 2
W = Y 2

E
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D Wealth concentration estimates for Belgium, Japan and South

Africa

The tables below detail the new top wealth series produced for Belgium, Japan, and South Africa in Section 4.

Table D.1: Belgium: Top wealth shares (% of total personal wealth)

Top 10% Top 1% Top 0.1% Top 0.01%

1935 79.78 45.15 19.49 6.25

1936 80.03 46.10 22.39 8.37

1937 81.16 47.15 20.66 6.04

1938 79.69 44.80 19.43 6.34

1939 80.01 45.22 20.74 4.68

1940 81.18 46.57 24.59 11.30

1941 78.64 42.26 15.45 3.78

1942 79.56 44.29 20.05 5.44

1943 77.97 40.73 15.07 4.30

1944 82.39 43.54 17.11 4.39

1945 74.94 39.00 14.81 4.05

1946 73.27 37.95 15.47 3.91

1947 74.56 40.82 18.12 5.96

1948 73.87 39.94 18.82 7.85

1949 71.72 35.19 14.50 3.67

1950 72.93 36.01 14.64 4.53

1951 72.26 36.43 14.23 4.20

1952 70.86 34.86 13.90 3.47

1953 70.42 35.17 14.68 5.08

1954 71.30 35.78 14.30 3.87

1955 73.12 38.78 16.55 5.09

1956 73.12 37.28 15.07 5.38

1957 72.97 36.89 15.62 6.21

1958 72.26 37.18 15.70 4.73

1959 72.31 38.11 18.87 11.84

1960 73.06 37.91 17.24 5.85

1961 72.98 38.55 17.76 7.71

1962 70.99 37.43 15.17 4.30

1968 69.44 31.96 12.47 3.34

1969 70.08 32.92 12.99 3.91

1973 66.77 29.21 11.06 3.73

1974 65.70 28.68 10.84 3.07

1975 64.19 26.25 8.34 1.97

1977 61.71 24.33 8.46 2.32

1978 61.08 23.54 7.71 2.23

1981 59.46 23.76 8.62 2.52

1982 56.94 21.17 7.38 1.65

1984 56.60 20.68 6.37 1.61

1985 57.06 20.76 6.64 1.76

1987 56.02 19.98 6.25 1.52

1988 56.74 22.03 8.32 3.15

1990 56.24 20.59 7.12 2.35

1991 57.16 21.30 7.14 2.27

1994 55.23 19.12 5.46 1.34
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Table D.2: Japan: Top wealth shares (% of total personal wealth)

Top 1% Top 0.1% Top 0.01%

1970 25.24 8.26 2.11

1971 29.34 9.58 2.53

1972 27.10 9.08 2.61

1973 28.35 9.08 2.57

1974 27.96 8.77 2.22

1975 27.49 8.77 2.60

1976 26.80 8.29 2.07

1977 26.50 8.29 2.18

1978 25.92 8.08 2.06

1979 24.04 7.09 1.67

1980 24.03 7.52 1.84

1981 26.27 8.18 1.98

1982 27.33 8.58 2.20

1983 27.40 8.81 2.40

1984 27.06 8.22 1.98

1985 28.18 8.82 2.20

1986 26.47 8.37 2.21

1987 26.66 9.02 2.67

1988 29.94 10.75 3.40

1989 35.17 13.52 4.31

1990 35.86 12.60 3.54

1991 43.91 15.35 4.37

1992 46.70 15.44 3.80

1993 41.31 13.31 3.41

1994 36.82 11.82 2.91

1995 35.34 10.86 2.61

1996 33.16 10.20 2.35

1997 31.92 10.11 2.78

1998 29.21 8.70 2.00

1999 27.93 8.49 2.17

2000 26.33 7.93 1.89

2001 26.61 8.56 2.54

2002 24.44 7.43 1.97

2003 23.42 7.02 1.59

2004 22.37 6.86 2.08

2005 22.09 7.10 2.21

2006 22.38 7.39 2.46

2007 22.22 7.21 2.22

2008 22.49 7.22 1.98

2009 21.92 6.84 1.83

2010 21.16 6.34 1.59

2011 21.14 6.76 1.99

2012 20.79 6.55 1.95

2013 22.12 8.21 3.52

2014 20.26 6.60 2.03

2015 20.07 6.59 2.04

2016 19.87 6.55 2.05

2017 19.81 6.70 2.41
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Table D.3: South Africa: Top wealth shares (% of total personal wealth)

Top 0.1% (internal total) Top 0.1% (external total) Top 0.01% (internal total) Top 0.01% (external total)

1924 28.42 19.58 6.46 4.45

1925 28.53 21.62 7.78 5.89

1926 24.94 20.07 7.23 5.82

1927 28.48 24.82 11.95 10.42

1928 29.17 22.96 10.82 8.52

1929 27.38 23.08 9.76 8.23

1930 40.45 37.68 23.71 22.09

1931 33.20 24.44 16.76 12.33

1932 31.49 22.17 12.26 8.63

1934 27.45 20.59 8.46 6.34

1935 26.35 22.03 7.75 6.48

1936 25.81 23.96 6.51 6.04

1937 30.80 27.96 13.81 12.53

1938 27.58 24.15 11.06 9.68

1939 28.16 21.50 10.33 7.89

1940 28.26 22.98 10.35 8.42

1941 29.17 21.85 11.28 8.44

1943 25.63 20.56 9.55 7.66

1944 22.23 18.86 7.31 6.20

1945 22.46 19.17 7.96 6.80

1946 24.46 17.53 8.15 5.84

1947 20.26 18.55 5.84 5.34

1948 18.92 19.40 5.73 5.87

1949 21.53 20.31 8.94 8.43

1950 22.06 18.62 7.23 6.10

1953 15.49 10.26 3.31 2.19

1954 15.71 11.81 3.69 2.77

1955 15.64 12.84 5.05 4.15

1956 18.62 14.68 6.00 4.73

1957 16.12 11.39 4.12 2.91

1958 14.35 13.08 6.43 5.86

1960 14.01 12.22 2.86 2.49

1961 16.62 12.65 1.95 1.49

1962 17.69 14.21 3.23 2.59

1963 12.40 10.00 1.32 1.07

1964 12.79 11.06 1.49 1.28

1965 14.72 10.26 2.14 1.49

1973 16.08 19.10 4.59 5.45

1974 16.43 19.24 5.51 6.45

1975 12.98 16.15 2.62 3.26

1976 11.72 14.63 2.44 3.05

1977 11.53 14.78 2.35 3.02

1978 12.8 17.37 3.16 4.29

1979 16.73 18.21 5.21 5.67

1980 13.6 12.05 3.99 3.54

1981 13.88 13.70 4.38 4.33

1982 11.3 11.66 3.05 3.15

1983 14.41 14.76 4.08 4.18

1984 12.87 5.02 3.88 1.52

1985 13.99 9.04 4.67 3.02
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E Sources for the distribution of estates

Table E.1: Sources for the distribution of estates: Belgium

Annuaire Statistique de la Belgique et du Congo Belge Tome LX Year 1938 p. 145
Annuaire Statistique de la Belgique et du Congo Belge Tome LXI 1939 p. 154
Annuaire Statistique de la Belgique et du Congo Belge Tome LXII 1940 p. 162
Annuaire Statistique de la Belgique et du Congo Belge Tome LXIII 1941 p. 148
Annuaire Statistique de la Belgique et du Congo Belge Tome LXIV 1942 p. 156
Annuaire Statistique de la Belgique et du Congo Belge Tome LXV 1943 p. 118
Annuaire Statistique de la Belgique et du Congo Belge Tome 69 Mars 1949 p. 218
Annuaire Statistique de la Belgique et du Congo Belge Tome 70 Mars 1950 p. 250
Annuaire Statistique de la Belgique et du Congo Belge Tome 71 1951 p. 270
Annuaire Statistique de la Belgique et du Congo Belge Tome 73 1952 p. 289
Annuaire Statistique de la Belgique et du Congo Belge Tome 74 1953 p. 343
Annuaire Statistique de la Belgique et du Congo Belge Tome 75 1954 p. 384
Annuaire Statistique de la Belgique et du Congo Belge Tome 76 1955 p. 361
Annuaire Statistique de la Belgique et du Congo Belge Tome 77 1956 p. 325
Annuaire Statistique de la Belgique et du Congo Belge Tome 78 1957 p. 331
Annuaire Statistique de la Belgique et du Congo Belge Tome 79 1958 p. 347
Annuaire Statistique de la Belgique et du Congo Belge Tome 80 1959 p. 357
Annuaire Statistique de la Belgique Tome 81 1960 p. 355
Annuaire Statistique de la Belgique Tome 82 1961 p. 367
Annuaire Statistique de la Belgique Tome 83 1962 p. 375
Annuaire Statistique de la Belgique Tome 84 1963 p. 395
Annuaire Statistique de la Belgique Tome 85 1964 p. 403
Annuaire Statistique de la Belgique Tome 86 1965 p. 407
Annuaire Statistique de la Belgique Tome 87 1966 p. 415
Annuaire Statistique de la Belgique Tome 88 1967 p. 419
Annuaire Statistique de la Belgique Tome 89 1968 p. 431
Annuaire Statistique de la Belgique Tome 90 1970 p. 517
Annuaire Statistique de la Belgique Tome 91 1971 pp. 484-485
Annuaire Statistique de la Belgique Tome 92 1972 pp. 478-479
Annuaire Statistique de la Belgique Tome 93 1973 pp. 522-523
Annuaire Statistique de la Belgique Tome 94 1974 pp. 524-525
Annuaire Statistique de la Belgique Tome 95 1975 pp. 506-507
Annuaire Statistique de la Belgique Tome 96 1976 pp. 512-513
Annuaire Statistique de la Belgique Tome 97 1977 pp. 528-529
Annuaire Statistique de la Belgique Tome 98 1978 pp. 492-493
Annuaire Statistique de la Belgique Tome 99 1979 pp. 488-489
Annuaire Statistique de la Belgique Tome 100 1980 pp. 516-517
Annuaire Statistique de la Belgique Tome 101 1981 pp. 524-525
Annuaire Statistique de la Belgique Tome 102 1982 pp. 520-521
Annuaire Statistique de la Belgique Tome 103 1983 pp. 512-513
Annuaire Statistique de la Belgique Tome 104 1984 pp. 510-511
Annuaire Statistique de la Belgique Tome 105 1985 pp. 492-493
Annuaire Statistique de la Belgique Tome 106 1986 pp. 494-495
Annuaire Statistique de la Belgique Tome 107 1987 pp. 506-507
Annuaire Statistique de la Belgique Tome 108 1988 pp. 496-497
Annuaire Statistique de la Belgique Tome 109 1989 pp. 492-493
Annuaire Statistique de la Belgique Tome 110 1990 pp. 494-495
Annuaire Statistique de la Belgique Tome 111 1991 pp. 490-491
Annuaire Statistique de la Belgique Tome 112 1994 pp. 496-497
Annuaire Statistique de la Belgique Tome 113 1995 pp. 510-511
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Table E.2: Sources for the distribution of estates: Japan

The 96th National Tax Agency Annual Statistics Report FY1970
The 97th National Tax Agency Annual Statistics Report FY1971
The 98th National Tax Agency Annual Statistics Report FY1972
The 99th National Tax Agency Annual Statistics Report FY1973
The 100th National Tax Agency Annual Statistics Report FY1974
The 101st National Tax Agency Annual Statistics Report FY1975
The 102nd National Tax Agency Annual Statistics Report FY1976
The 103rd National Tax Agency Annual Statistics Report FY1977
The 104th National Tax Agency Annual Statistics Report FY1978
The 105th National Tax Agency Annual Statistics Report FY1979
The 106th National Tax Agency Annual Statistics Report FY1980
The 107th National Tax Agency Annual Statistics Report FY1981
The 108th National Tax Agency Annual Statistics Report FY1982
The 109th National Tax Agency Annual Statistics Report FY1983
The 110th National Tax Agency Annual Statistics Report FY1984
The 111th National Tax Agency Annual Statistics Report FY1985
The 112th National Tax Agency Annual Statistics Report FY1986
The 113th National Tax Agency Annual Statistics Report FY1987
The 114th National Tax Agency Annual Statistics Report FY1988
The 115th National Tax Agency Annual Statistics Report FY1989
The 116th National Tax Agency Annual Statistics Report FY1990
The 117th National Tax Agency Annual Statistics Report FY1991
The 118th National Tax Agency Annual Statistics Report FY1992
The 119th National Tax Agency Annual Statistics Report FY1993
The 120th National Tax Agency Annual Statistics Report FY1994
The 121st National Tax Agency Annual Statistics Report FY1995
The 122nd National Tax Agency Annual Statistics Report FY1996
The 123rd National Tax Agency Annual Statistics Report FY1997
The 124th National Tax Agency Annual Statistics Report FY1998
The 125th National Tax Agency Annual Statistics Report FY1999
The 126th National Tax Agency Annual Statistics Report FY2000
The 127th National Tax Agency Annual Statistics Report FY2001
The 128th National Tax Agency Annual Statistics Report FY2002
The 129th National Tax Agency Annual Statistics Report FY2003
The 130th National Tax Agency Annual Statistics Report FY2004
The 131st National Tax Agency Annual Statistics Report FY2005
The 132nd National Tax Agency Annual Statistics Report FY2006
The 133rd National Tax Agency Annual Statistics Report FY2007
The 134th National Tax Agency Annual Statistics Report FY2008
The 135th National Tax Agency Annual Statistics Report FY2009
The 136th National Tax Agency Annual Statistics Report FY2010
The 137th National Tax Agency Annual Statistics Report FY2011
The 138th National Tax Agency Annual Statistics Report FY2012
The 139th National Tax Agency Annual Statistics Report FY2013
The 140th National Tax Agency Annual Statistics Report FY2014
The 141 National Tax Agency Annual Statistics Report FY2015
The 142th (sic) National Tax Agency Annual Statistics Report FY2016
The 143th National Tax Agency Annual Statistics Report FY2017

Note: FY is financial year.
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Table E.3: Sources for the distribution of estates: South Africa

Union of South Africa
Report of the Commissioner for Inland Revenue for the year 1922-1923 p. 7; p. 8
Report of the Commissioner for Inland Revenue for the year 1923-1924 Statement XIV, Statement XV
Report of the Commissioner for Inland Revenue for the year 1924-1925 Statement XIV, Statement XV
Report of the Commissioner for Inland Revenue for the year 1925-1926 Statement XVIII, Statement XIX
Report of the Commissioner for Inland Revenue for the year 1926-1927 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1927-1928 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1928-1929 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1929-1930 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1930-1931 Statement XXI
Report of the Commissioner for Inland Revenue for the year 1931-1932 Statement XXI
Report of the Commissioner for Inland Revenue for the year 1932-1933 Statement XX, Statement XXI
Annual Report of the Commissioner for Inland Revenue for the year 1934-1935 Statement XXI, Statement XXII
Annual Report of the Commissioner for Inland Revenue for the year 1935-1936 Statement XXI, Statement XXII
Annual Report of the Commissioner for Inland Revenue for the year 1936-1937 Statement XX, Statement XXI
Annual Report of the Commissioner for Inland Revenue for the year 1937-1938 Statement XX, Statement XXI
Annual Report of the Commissioner for Inland Revenue for the year 1938-1939 Statement XX, Statement XXI
Annual Report of the Commissioner for Inland Revenue for the year 1939-1940 Statement XX, Statement XXI
Annual Report of the Commissioner for Inland Revenue for the year 1940-1941 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1941-1942 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1943-1944 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1944-1945 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1945-1946 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1946-1947 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1947-1948 Statement XXI
Report of the Commissioner for Inland Revenue for the year 1948-1949 Statement XXI
Report of the Commissioner for Inland Revenue for the year 1949-1950 Statement XX, Statement XXI
Report of the Commissioner for Inland Revenue for the year 1950-1951 Statement 19, Statement 20
Report of the Commissioner for Inland Revenue for the year 1951-1952 Statement 19, Statement 20
Report of the Commissioner for Inland Revenue for the year 1953-1956 Statement 10
Report of the Commissioner for Inland Revenue for the year 1956-1957 Statement 10
Report of the Commissioner for Inland Revenue for the year 1957-1958 Statement 10
Report of the Commissioner for Inland Revenue for the year 1958-1959 Statement 10
Report of the Commissioner for Inland Revenue for the year 1959-1961 p. 36

Republic of South Africa
Report of the Secretary for Inland Revenue for the year 1966-1967 T26 to T45
Statistical Bulletin Inland Revenue year 1983 Table 11
Statistical Bulletin N. 2 Inland Revenue year 1984 Table 11
Statistical Bulletin N. 3 Inland Revenue year 1985 p. 12
Statistical Bulletin N. 4 Inland Revenue year 1986 p. 6
Statistical Bulletin N. 5 Inland Revenue year 1987 p. 6
Statistical Bulletin N. 6 Inland Revenue year 1988 p. 10; p. 11
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