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A B S T R A C T

Using surnames from the universe of death and wealth-at-death records in England and
Wales, from 1858 to 2018, I document the emergence of a modern ethnic wealth gradient.
Historically, Non-British ethnicities have average wealth 2–5 times that of the English. However,
this premium has decreased over the 20th century. By 1980, non-British ethnicities have no
advantage over the British. However, this masks considerable heterogeneity within the non-
British ethnicity group. Europeans typically die significantly richer than the English whereas
the Pakistani and Swedish die significantly poorer. Some groups always have lower wealth.
The Irish, have wealth around 50% of the average English throughout. Surprisingly, the most
egalitarian measure of wealth is representation within the top 1%. Most ethnicities have an
equal, or greater, representation in the top 1% than the English, 1980–1992. Despite large
differences in average wealth between ethnicities, the vast majority of variation, 97.5% is
between individuals.

1. Introduction

In the past decade, the study of inequalities of wealth and income, on a global scale with an emphasis on history, have become
hugely influential, igniting much academic and public discourse. This recent wave was initiated by Piketty (2014), and has been
complemented by Milanovic (2016), Scheidel (2018), and Alfani (2023), amongst many others. There is insatiable interest for
xplaining inequalities. Despite this, the relationship of ethnic background to economic outcomes, has been relatively ignored by
he literature. This is because there is very little systematically collected data that exist which allow us to document ethnic wealth
nequalities nor describe their development over time. This paper is an attempt to rectify this, for England and Wales, from 1858
o 2018.

The ethnic composition of a country is a function of its migration and colonial history. Historically, the British Isles were first
opulated by successive waves of migrant populations, including the people known to us as Celts, Anglo-Saxons and Vikings. The
orman Conquest of 1066 imposed a foreign, French speaking aristocracy.2 The urban colossus of London attracted economic
igrants from all over the World, many escaping persecution (for example the Huguenots and Jews) and later the arrival of masses

f Germans, Italians and others seeking fortune from the World’s economic capital. The largest migrant group from outside the
ritish mainland has always been the Irish. The modern era of migration began with reconstruction following the second World
ar. In particular large inflows of people from former British colonies (and subsequently commonwealth nations), such as India,

∗ Correspondence to: Economic history, LSE, United Kingdom.
E-mail address: n.j.cummins@lse.ac.uk.

1 Thanks to Elisa Jácome and to the participants of the ‘‘Explorations in Economic History Special Issue Workshop on Wealth and Income Inequality around
the World’’ at the Federal Reserve Bank of Chicago on October 6–7, 2023. The analysis code and underlying data are available at https://www.openicpsr.org/
openicpsr/project/208142/version/V1/view.

2 This elite still outperforms the English average in terms of educational attainment and wealth, a millennium after the conquest (Clark and Cummins, 2014).
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Pakistan and Jamaica established, and added to existing, communities. Migration from Europe and as always from Scotland and
Ireland continued. Rates of migration are historically far higher after 1950 than before.

Contemporary data reveal substantial ethnic group inequities in income and wealth in England. For example, the Pakistani,
lack, Bangladeshi and Indian ethnic groups have household wealth somewhere between 11% to 70% that of the White British
thnic group.3 Despite this, the empirical characterization of economic inequality over the 20th century has almost exclusively

focused upon top income and wealth shares (e.g. Atkinson and Harrison, 1974; Piketty, 2014). For England, we know that the top
1% held over 73% of all wealth in 1900, and that this share declined to under 20% by 1992 (Cummins, 2019). However we know
nothing about history of wealth inequality stratified by ethnic origin.

The wealth data I use comes from a complete digitization of the Principal Probate Registry (PPR) Calendars, 1858–1992. This source
records the estate value of all those dying over a nominal threshold of wealth (£10 in 1900, £5000 in 1990). The PPR Calendars
represent the most comprehensive, population-wide source of consistently collected wealth-at-death estimates for England over the
20th century. All of the entries record the full name and surname of the wealth holder.

I assign a probable ethnicity to all surnames in these records using the Onomap name classification software.4 This assignment
is based upon global data such as telephone directories and electoral rolls. Network analysis reveals naming clusters that map
onto known ethnicities (Mateos et al., 2011). Onomap applied to the wealth data I have collected, provides a categorization of
surnames into almost 140 distinct ethnicities. This is far greater than the 11 ethnicities typically reported by the ONS (Office for
National Statistics, 2019, 2020). The assignment is not perfect and the interpretation must acknowledge that surnames are nominal,
changeable ‘labels’ that will only imperfectly predict ethnicity. However, crosschecks of the Onomap assignment with ‘self identified’
ethnicity suggest a high degree of concordance (Kandt and Longley, 2018).

To the wealth data I then add the records of all these dying with wealth below the probate threshold. I have constructed a 100%
sample of the Death register index for England and Wales, from 1838 to 2007. These death records also give the full name, as well
as the age of the deceased. I can then also infer ethnicity from the surnames in the death records, which allows me to measure the
proportion probated of ethnicities, as well as average wealth, 1858–1992. The proportion probated captures the proportion of an
ethnicity who have wealth above a certain minimum probate threshold. This was £10 in 1900, and was raised periodically over the
20th century to £5000 today.5 For the period 1996 to 2018, I have collected the index to the probate registers (however the estate
values are not reported during this period), so I can also calculate a probate rate for this more recent period.

This paper has 5 main results.
I first document the ethnic composition of England and Wales from 1838 to 2007. Complete birth and death registers show that

Non-British ethnicities are a stable 3% of all births from, 1838–1950. After 1950, this proportion rises to 25% by 2007. The death
registers show lower proportions as many post 1950 migrants are still alive.

Second, I document the history of wealth inequality by ethnicity. From 1858 to 1980, Non-British ethnicities are on average
an elite group with wealth 200 to 500% that of the English. This is reflected both in the proportion with significant wealth (to
merit probate), and in average wealth. However, post 1980, this wealth differential disappears, and wealth is equalized between
the English, and those with non British ethnicities. This equality masks significant variation. The Polish, Pakistani, Black Caribbean,
Indian Hindi, Bangladeshi, and Swedish have significantly lower wealth than the English. The German, Dutch, Norwegian and names
of Jewish origin are significantly richer than the English. This modern ethnic wealth gradient emerged only after 1980.

Thirdly, I show that the most ethnically egalitarian component of the English wealth structure is membership in the top 1% of
wealth holders. Here most ethnicities have a greater probability of appearing than the English, 1858 to 1992.

Fourthly, I show that some ethnic groups always have lower wealth. The Bangladeshi group, for example, after reporting
higher average wealth 1858–1913, have lower average wealth 1914 to 1992. The largest non British ethnic group, the Irish, have
consistently lower wealth, and lower representation in the top 1%, throughout.

For robustness I present ethnic wealth estimates using an alternative surname classifier. Here I use the distribution of places of
birth for 36 m individuals from the 1911 census of England and Wales. This provides a classification of surnames, by ethnicity, from
a century ago. Contemporary classifiers, such as Onomap, may misclassify certain families who integrate so well into the English, for
example, that their naming patterns are indistinguishable from that of the English. There is evidence that this effect is present. The
estimates of Irish wealth are significantly higher using the 1911 method than Onomap. But the relative patterns remain consistent.
All other ethnicities examined in this way are entirely consistent with Onomap.

Finally, I present a Theil Index decomposition of inequality into an individual component and a between ethnic group component.
Despite the large differences in the proportions probated and in the levels of average wealth between ethnic groups, the vast majority
of variation, 97.5% is between individuals.

The descriptive patterns presented here are completely novel and present the first attempt to establish an empirical base for the
history of ethnic inequality in England. They will provide a basis for an informed discussion of the role of migration, the selectivity
of migration, human capital and discrimination in the distribution of wealth over the past century and a half. The modern ethnic

3 These estimates are for 2018 (Office for National Statistics, 2020). I reproduce the central findings in appendix figure A20. In 2019 the Office for National
Statistics (ONS) presented the ‘‘first analysis’’ of ethnicity pay gaps using data from the Annual Population Survey. Large inequities are clear; ‘‘on average,
employees from the Chinese ethnic group earned 30.9% more than White British employees; while employees from the Bangladeshi ethnic group, on average,
earned 20.2% less than White British employees’’ (Office for National Statistics, 2019).

4 http://www.onomap.org/. Onomap was kindly provided to me by Paul Longley and Oliver O’Brien (Department of Geography, University College London).
5 However, for the period after 2000, the minimum probate threshold level was very loosely applied, and was often at the discretion of the deceased’s bank.
2

ee appendix section A for a discussion of this.

http://www.onomap.org/
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wealth gradient is of relatively recent emergence and understanding the forces that created it are of first order importance for both
academic economics, and society as a whole.

This is the first study of the history of ethnic wealth inequality in England and Wales.6 For the US Chetty et al. (2019) have
recently analyzed ethnic differences in economic opportunity and Kuhn et al. (2020) have examined ethnic inequality in income
and wealth. There does not exist any comparable research of this type for England and Wales.

Within the broader literature (e.g. Piketty, 2014; Milanovic, 2016; Scheidel, 2018; Alfani, 2023), this paper underlines the
mportance of considering the categorical dimension. Simple tabulations of top percentile shares, and other summary measures
f the distribution such as the Gini coefficient, are unable to consider ethnicity. Here I show that there are large differences in
ealth by ethnic background that are completely invisible in such summary measures. Further, during the period when wealth

nequality was massively declining in England, as measured by the wealth-share of the top 1% (Atkinson and Harrison, 1978;
ummins, 2021), ethnic inequalities in wealth were rising significantly. Thus individual, and ethnic, inequality moved in opposite
irections over the 20th century. This is a surprising and unexpected result given the equalizing economic growth and tax policies
f the post war period, to the 1980s, which are argued by Piketty (2014) to have reduced all inequality. Further, the finding that
he top 1% is more ethnically equal than the rest of the distribution is also surprising and unexpected given the high degree of
ealth persistence documented for the English by Clark and Cummins (2014, 2015a). The dynamics of ethnic wealth inequality, its

hange over time, and understanding the causal forces behind these differences are crucial for effective social policies. The present
tudy gives a preliminary picture of the set of stylized facts that we can build upon in that journey.

The data underlying the analysis are presented in Section 2, the methodology in Section 3 which describes in detail the process
and accuracy of the surname ethnicity assignment, and the construction of the three wealth measures. Section 4 presents the
results: ‘A Quantitative History of the Ethnic Composition of England’ (Section 4.1), ‘Who Owns England?’ (Section 4.2). The results
on ‘Ethnic Wealth Inequality’ are presented in three parts corresponding to the wealth measure used. Firstly, the probate rate,
1858–2018 (Section 4.3.1), average wealth 1858–1992 (Section 4.3.2) and then representation in the top 1% of wealth holders
1858–1992 (Section 4.3.3). Section 5 reports results using the alternative, 1911 Census based, ethnic classification of surnames. I
present a decomposition of inequality using Theil’s Entropy measure in Section 6, a discussion of the results and their interpretation
in Section 7, while Section 8 concludes.

. Data

This paper describes the history of ethnic wealth inequality using the universe of individual, nominal, death and probate records
rom England and Wales, 1858 to 1992, and 1996 to 2018. I use 16 million individual probate records combined with 86 million
ndividual death records, 1838 to 1992. This is complemented with a separate dataset that reports for 8 million individual decedents
hether or not they held significant wealth, for the period 1996 to 2018.

.1. Wealth

I use a 100% transcription of all individual level wealth-at-death records from the Principal Probate Registry (PPR) Calendar
ntries, 1858–1992. The PPR calendar records all decedents in England and Wales with wealth above the probate threshold (currently
5000).7

The evidence from existing studies strongly support the credibility of the PPR Calendar wealth data.8 Those valuations are directly
mployed here. However, after 1980 there was a change in the system for valuing probates in the PPR Calendars. As opposed to
n exact valuation, which was the practice 1892–1979, a large proportion of valuations appear as banded estimations. These are
25,000, £40,000, £70,000, £100,000, £115,000 and £125,000, with each entry listed as “Not Exceeding” the banded amount.
nspecting the distribution of wealth between these bands in 1980, before they were applied in 1981, it is evident that they are
ither skewed, or uniform, and in all cases non-normal. Therefore I extracted the characteristics of the 1980 wealth distribution
etween these later applied bands, and then used those distributional characteristics to randomly assign a wealth to every banded
bservation post 1980. This was done for 1,521,608 observations out of a total of 2,506,371, 1981–1992 inclusive.9

6 There is a broad and deep economics literature on migration. For the UK I collect here some of the most relevant to the current analysis, empirical results;
n the effects of immigration on local labour markets; Manacorda et al. (2012), on fiscal contribution: Dustmann and Frattini (2014), on housing prices; Sá
2014), on identity; Battu and Zenou (2010) and Casey and Dustmann (2010), on attitudes towards migrant groups Dustmann and Preston (2001, 2006). There
s also a literature on ethnic inequality in healthcare; on use of health services; Morris et al. (2005). Internationally, ‘‘wealth is understudied in the ethnic and
igration studies literature’’ Vallejo and Keister (2019, p. 2).
7 The probate threshold during the period 1858–1900 was £10, 1901–931: £50, 1932–964: £100, 1965–974: £500, 1965–974: £500, 19754–984: £1500, 1984

nwards: £5000 Cummins (2021, table 1). Existing research directly using the individual probate valuations includes Wedgwood (1928), Harbury (1962), Perkin
1978), Rubinstein (1977b,a, 1981), Nicholas (1999), Rothery (2007), Turner (2010), Clark and Cummins (2015a) and Clark and Cummins (2015b), Cummins
2021, 2022). The original printed volumes were digitized and algorithmically parsed and formed into a database suitable for economic analysis, in a process
escribed in Cummins (2021), who investigates in depth the quality of the resulting data.

8 The wealth-share estimates of the top percentiles from the PPR Calendars match closely existing estimates from Atkinson and Harrison (1978), Atkinson
t al. (1989), Atkinson (2013) and Alvaredo et al. (2018), who use aggregated returns reported by the Inland Revenue. The PPR Calendar data also matches
ell with estimates of aggregate non-pension wealth, as reported by Blake and Orszag (1999). See appendix figure A21 for a reproduction of some of these

omparisons over time, from Cummins (2021).
9 More detail on this is given in appendix section F.
3
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Wealth is taken as the probated estate value at death. There is no doubt that the relationship of this declared wealth-at-death to
lifetime wealth is changing over time. One reason for this are the large changes in taxes due on wealth-at-death over the sample
period. Testators, while living, can rearrange portfolios so that this tax can be minimized. Trusts, inter-vivos bequests, charitable
donations and moving wealth offshore are all factors that will lead to declared wealth-at-death being different to lifetime wealth.

ummins (2022) estimates that such hidden wealth accounts for about 35% of total elite wealth. The assumption employed here is
hat hiding wealth is more or less equal between ethnicities.

The PPR Calendar data was supplemented by a database of the number of deaths and the number of probates, by surname,
996–2018. Every probate over this period is listed at https://probatesearch.service.gov.uk/#calendar. 10

The threshold estate value above which probate was legally required has been £5000 from 1984 to today, 2020. In recent years
owever, the de facto reality is that financial institutions have exercised discretion in releasing monies to relatives and beneficiaries
rom the bank accounts of the recently deceased. In 2020, banks apply their own discretion upon which accounts need probate and
hich do not. The value they apply as their probate limit could range from £5000 to £50,000.11

It is not clear from existing academic literature or the archives of official Govt. websites advising on probate (https://webarchive.
ationalarchives.gov.uk) when exactly the nominal probate went from being a flat £5000 across all institutions, to a discretionary
mount that varies in the range £5–£50 thousand, and is institution specific. In 2007–8 (see Atkinson et al. (2017, F8)) and as late
s 2010 (See Karagiannaki (2015, p. 187)), there is evidence that the £5000 probate threshold was generally applied.12

Before 1994, at least, and probably until at least 2010, the assumption that the non-probated estates were worth precisely
ess than £5000 appears to be well justified. However, for post-2010, and in particular more recent years, this assumption is not
easonable. Therefore, we can only interpret the probate rate 1996–2018 as being an indicator of wealth that was significant enough
or the asset holders (e.g the banks or building societies) to demand an act of probate before transferring the monies. As this could
e anywhere between £5–£50 thousand, the probate rate after 2010 can only be interpreted as a measure of significant wealth, and
ot wealth above the legal probate threshold.

Wealth in joint ownership, such as a joint bank account, or housing, was not subject to probate. As everyone has to die, wealth
n joint ownership, between a husband and wife for example, should appear in the probate records at some stage. However, across
thnicities, the mapping of probated wealth to ‘true’ wealth could be distorted by varying levels of inter-vivos bequests, associated
ultural norms, marriage patterns, family composition and gender dynamics. Unfortunately, these potential biases are impossible to
ddressed in this present analysis.

The PPR Calendar data, 1858–1992, is complemented by surname-level data on the number of probates and deaths, from 1996–
018. This was downloaded from https://probatesearch.service.gov.uk/#calendar, and the number of deaths per surname was taken
rom the vital register data (described below) from 1996 to 2007, and extrapolated to 2018. This is described in more detail in
ppendix section A.

.1.1. Selection
Selection into observation of wealth depends on a set of characteristics that could also vary by ethnicity. Rates of return migration,

he socio-economic selectivity of that return migration, cultural norms about remittances and legal knowledge of the probate process,
s well as age at death, will all impart some ‘‘bias’’ on the relative wealth patterns reported here. The registry data is comprehensive,
niversal and unique. However, it lacks the fine grain resolution to tease apart the relative roles of the factors just listed in variations
n ethnic patterns of wealth. But in a companion paper, Cummins and Gráda (2022), we assess these relative roles for the Irish in
ngland, and find our results robust. The analysis presented here is meant as an overview of the ethnic wealth inequality landscape.

.2. Vital registers of births, marriages and deaths, 1837–2007

From the 1st of July 1837 a National Civil Registration system has been in place in England and Wales. The internet age has
ed to the mass digitization of these records by various groups interested in family history and they have posted this information
nline. I compiled a database of 125,005,217 births 47,082,406 marriages, and 85,932,666 deaths, from 1837 to 2007, for England
nd Wales by downloading the individual index entries from two such websites: freebmd.com (1837–1980) and familysearch.org

10 It was necessary to enter an exact surname on the webpage to return the count of that surname for a given year. From a 100% sample of the 1881
ensus (Schurer and Woollard, 2000) and the 100% samples of births, marriages and deaths, 1838–2007, and the probate Calendar 1892–1992, a master-list
f 3,535,375 surnames was created. Of these surnames many were mistakes so a second list was created filtering the master list by the criteria that the name
ppeared at least 5 or more times in the death registers,1983–2007. This resulted in 92,812 surnames which were searched individually for every year 1996 to
020, a total of 2,320,300 searches for each of the 25 years. Each surname from this master-list was entered into https://probatesearch.service.gov.uk/#calendar
nd the count recorded (GOV.UK, 2018).
11 The current official Government advice on probate states ‘‘Contact each asset holder (for example a bank or mortgage company) to find out if you’ll need
robate to get access to their assets. Every organization has its own rules’’. GOV.UK (2020). A list of the institution specific probate limits are reported here:
ttps://www.co-oplegalservices.co.uk/media-centre/articles-may-aug-2018/bank-limits-for-probate/. A news article from 1994 states ‘‘Although the Act does not
pecifically apply to banks and to building societies, they usually apply their discretion in a similar way, and will normally only pay out above the pounds
000 limit with a grant of probate’’. https://www.independent.co.uk/news/business/why-the-bereaved-must-wait-rules-governing-the-release-of-money-when-a-
erson-dies-can-cause-1420519.html. A 2017 blog post by a probate professional www.todayswillsandprobate.co.uk/guest-writers/obtaining-up-to-50k-without-

grant-probate/ discusses the change.
12 Atkinson et al. (2017) state ‘‘We have been told by Her Majesty’s Revenue & Customs (HMRC) that the ‘‘small estate’’ category probably accounts for the

arge majority of estates that do not go through probate’’ (p. F8).
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https://www.freebmd.org.uk/search
https://www.familysearch.org/search/collection/2285341?collectionNameFilter=false
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https://www.co-oplegalservices.co.uk/media-centre/articles-may-aug-2018/bank-limits-for-probate/
https://www.independent.co.uk/news/business/why-the-bereaved-must-wait-rules-governing-the-release-of-money-when-a-person-dies-can-cause-1420519.html
https://www.independent.co.uk/news/business/why-the-bereaved-must-wait-rules-governing-the-release-of-money-when-a-person-dies-can-cause-1420519.html
https://www.todayswillsandprobate.co.uk/guest-writers/obtaining-up-to-50k-without-grant-probate/
https://www.todayswillsandprobate.co.uk/guest-writers/obtaining-up-to-50k-without-grant-probate/
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(1980–2007).13 Figure A22, reported in the appendix, by year for each vital series a comparison of the numbers collected versus
that recorded by the official records (from Office for National Statistics, 2021).

In all cases the harvested counts closely match that expected from official statistics for the vast majority of years between 1837
and 2007. The exceptions are the sharp drops in numbers harvested in the 1970s for births and marriages; this its because the
underlying website (freebmd.com) was incomplete for those years when the data was collected.

3. Empirical methodology

This analysis rests upon the claim that surnames are hereditary cultural labels that reliably indicate ethnicity.

What are ‘Surnames’?

Surnames are hereditary cultural labels that typically denote an individual’s membership of a genetically related family.14 In
England, surnames originated amongst the aristocracy, in particular the Norman elite who often denoted themselves and their
progeny by their ancestral lands in France. By 1538, when parishes were ordered by Henry Tudor, via Thomas Cromwell, ‘‘to keep
a register of weddings, christenings, and burials’’,15 surnames appear as universal across all social ranks. Today, an individual cannot
get a passport, a visa, register a birth, marriage or death, without also providing the mandatory surname.

Since at least 1538, children typically inherit their surname from their father, or in rarer cases, their mother.16 Traditionally,
women change their surname upon marriage to the surname of the new husband. Thus English surnames generally mark clusters of
genetically related men and this transmission of surnames from father to son resembles the genetic inheritance of the Y-chromosome.
The more unusual the surname, the more likely holders are close genetic relatives: this probability is also dependent on the number
of founders of a surname, the incidence of non-paternities and genetic drift (King et al., 2006; King and Jobling, 2009).17

Surnames can indicate ethnicity

Globally, surnames originated in a variety of historical and geographic contexts. Due to their hereditary nature, they can serve
as markers of ethnicity, in that they link subsequent generations to an originator. Members of an ethnic group typically share an
identity based upon geography, shared history, language and community. Ethnicity is thus multidimensional, and is non-exclusive
in that one person could identify with multiple ethnicities. (This is particularly relevant in modern Britain.) What exactly constitutes
ethnicity in any point in time is socially constructed, and thus fluid. I employ the term loosely, with the goal of documenting previously
invisible inequalities in wealth. Overviews of the use of surnames to infer ethnicity, in the social sciences and genetics, are given
in Mateos (2007), Mateos et al. (2011).

Are Surnames a reliable indicator of ethnicity?

In practical terms, surnames are non-random nominal labels. They are self-declared by their holders and are technically fungible.
In England, contrary to wide-held belief, anyone at anytime can change their name.18 In practice however, people generally preserve
the surname they are attributed at birth throughout their life, or until marriage in the case of women. Due to their heritable nature,
surnames can also give an indication of an individuals ethnic heritage.19

I use the Onomap ethnicity name classifier software to assign ethnicity to all the surnames from the probate and vital registers.20

Onomap has been developed by Paul Longley and numerous collaborators at UCL. Mateos et al. (2011) describe the methodology
behind such classifiers. Using sources such as telephone directories and electoral registers from nearly all countries in the World, a
network analysis connects personal names to each other (nodes) by forename–surname pairs (edges). They demonstrate how such
constructed ‘naming networks’ spontaneously produce clusters that map onto known ethnocultural groups.21

Kandt and Longley (2018) test the accuracy of the Onomap ethnicity classifier for 51 m census records for England and Wales
from 2011. They compare the Onomap ethnicity prediction with that self-reported by the same individuals. The positivity rate, for

13 The collected marriage counts were divided by 2 because there were two index entries for every one marriage.
14 Surnames can also be referred to as ‘last-names’ or ‘family names’.
15 Letters and Papers, Foreign and Domestic of the Reign of Henry VIII, Vol. 13, #281 available at https://www.british-history.ac.uk/. To see the universality of

surnames in England by 1538, inspect the transcriptions of the 1538 parish registers at https://www.familysearch.org/.
16 For example, where a mother is unmarried, children tend to inherit her surname.
17 Modern forensics has famously solved decades old ’cold-cases’ exploiting the new art of genetic genealogy (Gymrek et al., 2013)
18 A ‘deed poll’ is required to prove the name change for the purpose of official documents. This currently costs £42.44 https://www.gov.uk/change-name-

deed-poll. Name changes after marriage do not require a deed poll.
19 For a review of the use of surname based ethnicity classification in demography see Mateos (2007). The use of surname distributions is more widespread

in genetics research; for example, see Lasker (1985), Piazza et al. (1987), Jobling (2001), King et al. (2006), King and Jobling (2009). In health, see Smith et al.
(2017).

20 Kindly provided to me by Paul Longley and Oliver O’Brien (Both Department of Geography, University College London).
21 Mateos et al. (2011) provide a nice analogy that I quote here: Drawing a parallel with amazon.com’s recommendation service; ‘‘people who bought this

book also bought. . . ’’ we could say that ‘‘people who bear this surname often choose these forenames’’. Pursuing this analogy, just like book titles at amazon.com
have automatically been clustered into genres using purchasing behavior in a network representation we propose to cluster surnames into cultural, ethnic and
linguistic groups of forenaming preference in a similar fashion using population registers’’ (p. 2).
5
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each of the 11 census ethnicity groups, by sex, is reported in appendix figure A23 (which is simply an exact reproduction of figure
4 from Kandt and Longley (2018). The Onomap classifier not perfect. Accuracy rates vary from 85% for ’White British’ to about 0%
for ‘Black Caribbean. For ‘Black African’ the accuracy is about 40%. For other groups, the performance of the tool is better; such as
‘White Irish’ (about 50%), ‘Indian’ (60%), ‘Pakistani’ (80%), ‘Bangladeshi’ (60%) and ‘Chinese’ (80%).22

Given that any surname based ethnic classifier will never categorize individuals with 100% accuracy, these numbers are
romising.23 Where accuracy rates are above 85%, it is plausible that an Onomap selected sample is representative of the underlying
thnic group. Where accuracy rates are lower, the potential that the Onomap sample is unrepresentative of the underlying ethnic
roup is higher. For accuracy rates of 0%–10% it is very hard to claim representability. How concerning are these varying levels of
ccuracy for the analysis employed here? On one hand, it can be argued that if the classifier is only imperfectly assigning ethnicity,
hen any observed inequalities could be interpreted as an underestimate of the true status; if Onomap was simply assigning categories
andomly we should observe no ethnic inequality.

Alternatively, one could imagine that as ethnic groups assimilate into the English population, many change, or ‘Anglicize’ their
ame. This social process is well known and has been observed for Huguenot, Irish, German, Greek and Jewish names in recent
nglish history.

Another source of classification error would be where the group becomes so assimilated that the Onomap methodology cannot
istinguish an ethnically distinct cluster. A concern would be that this happens differentially, by status, for ethnic groups. This
ould happen where one ascendant subset of an immigrant group marries into the English population and those their names become
ssociated with the English and not their own ethnic group of origin. One example of this phenomenon is the surname ‘‘D’Arcy’’,
hich originated in Northern France, but Onomap classifies as ‘‘English’’. This process could be particularly important for immigrant
roups that have had longer to a assimilate, such as the Irish and Huguenot.24 This would result in a biased estimation of the
ersistence of ethnic group inequality.

For example, the ‘‘Irish’’ in England is interpretable as those Irish with distinctively Irish names. An ascendant subset of Irish who
ssimilate into the English population may now be indistinguishable in naming networks from the English.

Thus I supplement the Onomap ethnic classifier with my own bespoke historical classifier. Here I have to use ‘country’ in place
f ‘ethnicity’. I use 36 million de-anonymized individual records from the special access version of the 1911 census of England
nd Wales, to examine the distribution of country of birth for the over 500,000 surnames (Schurer and Higgs (2021)). As we do
ot observe the global distribution of surnames in 1911 but rather the distribution within England, we cannot simply assign the
ost frequent country-of-birth to a surname. Based on the observed distribution of a set of well known national surnames, such

s Churchill (English), Murphy (Irish), Ferrari (Italian) and Becker (German), I apply a simple set of rules. First, all surnames are
ssigned to the country that registers the highest proportion of births of a surname. Where there is a country other than England or
ales which accounts for 5% or over of the births of that surname, I update the ethnic origin to that country. See appendix section

, and also a related paper Cummins and Gráda (2022).25

The automated assignment of ethnic origin to individuals via surnames has the advantage of being applicable to existing databases
across many countries, and centuries. Thus there is the possibility of extensive international and historical comparisons. Due to the
inconsistency of ethnic classifications in officially collected data between countries and over time this is currently not possible
(Farkas, 2017). One advantage of the Onomap classification scheme, relative to the 1911 classifier is resolution. As opposed to the
11 census ethnic group categories typically reported (for example in Office for National Statistics (2019, 2020)), Onomap assigns
surnames to about 138 distinct ethnic groups in the probate data.26

It is crucial to clarify that the ethnic classification systems employed here do not identify recent migrants. Rather they identify
(1.) clusters of surnames connected through (first name) naming patterns, and (2.) surnames that in 1911 were associated with non
English (or Welsh) countries of birth.

22 Lakha et al. (2011) also test the performance of the Onomap classifier in Scotland and conclude that ‘‘Onomap offers an effective methodology for identifying
opulation groups in both health-related and educational datasets’’).
23 For example, many Irish surnames are of Scottish, English and Welsh origin, yet their holders would declare themselves as Irish. For groups such as the
lack Caribbean, as many surnames were originally adopted by slaves after their, very often, British surnamed masters.
24 The author notes that his own surname, ‘Cummins’, is classified as English, despite the frequency of the name being higher in Ireland (https://forebears.

o/surnames/cummins).
25 Appendix section H reports an analysis of surname level wealth and classification differences between Onomap and the 1911 census method. For example, do

ome richer (or poorer) families within some ethnicities become ‘‘English’’ between 1911 and the more recent Onomap observation? Some statistically significant
orrelations are evident but they are not in any consistent direction nor of magnitude.
26 Table A3 reported in the appendix, lists the top 30 most numerous Onomap types, by population, for UK in 2004. Around 2% of deaths are classified
s ‘‘Unknown’’ and 6% of probates are classified as ‘‘Unknown’’. For the purposes of classifying percentile shares it was essential to preserve these wealth
bservations. However, the construction of the PPR Calendar data results in a higher error rate assigning ethnicity of a surname. The analysis assumes that this
rror is random, there is no reason to think otherwise. The ‘‘Unknown’’ group as a share of deaths is reported in Fig. 2b. Because this group is unidentified and
ecause of the differential error in assigning ethnicity between the PPR Calendar and the death index, the wealth characteristics of this groups are not analyzed.
orthern Irish names are assigned as Irish in this paper. Note that particular care had to be taken when assigning Irish names die to the use of the O’ and
c/Mac prefixes.
6
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3.1. The wealth of foreign nationals

A potential difficulty in using the PPR calendars to understand ethnic wealth inequality is the fact that the Calendars will
lso record foreign wealth holders. Wealthy Indians, Irish and Africans could live abroad but hold assets in London, for example.
ortunately the PPR calendars report the place of death of all decadence. I took the last two words of every address entry, 1892–1992,
nd cross referenced these words with current and historical names of countries, and with names of Irish towns.27

Appendix figure A24 reports this proportion 1892–1992. Surprising the PPR calendars record less foreign wealth holders over
ime, the proportion declines from about 3% in 1900, to about 1% by 1980. Despite this low proportion, I exclude these foreign
ationals from the ethnic wealth calculations executed here. Thus this analysis speaks to those ethnic minorities living in, and dying
n, England and Wales.

.2. Wealth calculations

I analyze ethnic wealth inequality through three measures: 1. the probate rate, 2. average wealth, and 3. the representation of
n ethnicity in the top 1% of wealth-holders.28 To do this I combine the PPR and death registers together to construct a ‘synthetic’
ndividual level dataset of all adult deaths in England 1858 to 1992. In other words I append to the individual level death data
xtra rows each representing individuals who die below the wealth threshold. This is done by year of death, and by ethnicity,
y comparing for each the number of those probated, with the number dying. From 1996 to 2018, I do not have specific estate
aluations but only whether a decedent was probated or not. Thus only the probate rate, by ethnicity, is available for that most
ecent period.

The construction of these individual level data allow the easy calculation of ethnic group averages, and facilitates the application
f simple regression models. It also allows an easy calculation of the top wealth percentile threshold, and weighs the surname
thnicity wealth estimates correctly. Finally it allows the easy calculation of standard errors for any ethnic group wealth ‘effects’.

The PPR Calendar records all decedents who have wealth above the probate threshold. As Alvaredo et al. (2017, p. F9)
and Cummins (2021), I treat these non-probated estates as reporting ‘insignificant’ wealth. The number of adults who die with
some level of wealth below the probate threshold, is calculated for ethnicity 𝑒 as

𝑁𝑒
𝑛𝑝 = 𝑁𝑒

20 −𝑁𝑒
𝑝 (1)

where 𝑁𝑛𝑝 is the number not probated, 𝑁𝑝 is the number probated, and 𝑁20 is the number of adult deaths where age at death
is greater, or equal, to 20 years, and is calculated from the death registers.29 For each of these non-probated deaths, I generate
one observation, indicating ethnicity, that is appended to the individual PPR wealth database. I them assign to these non-probated
observations an inferred wealth. This inferred wealth is set at 50% of the average level of wealth observed in the PPR calendar which
was below the probate threshold of a given year. As with Cummins (2019), this follows the standard method used by official agencies
such as HM Revenue and Customs (Turner, 2010, p. 628–9). This inference assumes that wealth for an unprobated decedent does
not vary with ethnicity. In the absence of other information, this is taken as the best working assumption.30

The probate rate (𝑝𝑟) is then simply calculated as the simple mean of a probated categorical dummy (𝐷𝑝):

𝑝𝑟𝑒 =
𝑁𝑒

𝑝

𝑁𝑒
20

= �̄�𝑒
𝑝 (2)

I can calculate the probate rate by ethnicity and year from 1858 to 1992, and from 1996 to 2018.
Average wealth (�̄�𝑒) is

�̄�𝑒 =

∑

𝑤𝑒
𝑝 +

∑

𝑤𝑒
𝑛𝑝

𝑁𝑒
20

(3)

where 𝑤𝑝 and 𝑤𝑛𝑝 represent probated and non-probated wealth. Due to the construction of the synthetic individual level dataset,
it is straightforward to calculate average wealth grouped by ethnicity and year here.

Finally, representation within the top 1% is calculated as the mean of a dummy variable for having wealth above or equal to
the 99th percentile, calculated across all adult deaths, in a given year.

The final sample size for the synthetic PPR-death register data is 71,668,665, and 12,486,026 for whether an individual is
probated 1996 to 2018.

27 Inspecting by eye the top 5000 strings by frequency led to this choice. I only was able to examine addresses after 1892, as the structure of the data before
892 meant I only had name and probate year, and probate valuation extracted from the original images.
28 I do not analyze median wealth as the median wealth of adults dying in England is actually below the probate threshold, a point discussed in Cummins

2021).
29 As age at death is only recorded in the death registers beginning in 1866, I simply used the average number of adult deaths registered by ethnicity over
866 to 1875 and used that value for each of the years 1858 to 1865 inclusive. More generally, age-specific mortality rates, calculated by ethnicity, could be
sed to map the wealth distribution of those dying to those living via the mortality-multiplier method, widely used in the literature (e.g. Alvaredo et al., 2018).

The difficulty is that we do not fully observe the number of living people by ethnicity, as may are migrants (and thus not recorded at birth), and many return
to the sending county before death (return migration, so not observable at death). The latter issue, and the effect of age on wealth, is examined in a related
article Cummins and Gráda (2022).

30 One could use the probated wealth distribution to infer the shape of the non-probated (and therefore unobserved) wealth distribution by extrapolating
ased upon a Pareto, or log-normal, distribution. However, the present analysis focuses on exploring ethnic inequality at different moments of the distribution.
he probate rate is thus treated as a separate (but related) measure to average wealth.
7
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Table 1
Summary statistics, PPR-death data, 1858–1992.

Statistic N Mean St. Dev. Min Median Max

Death Year 71,668,665 1,926.51 39.15 1,858 1,927 1,992
𝐷𝑃𝑟𝑜𝑏𝑎𝑡𝑒𝑑 71,668,665 .22 .41 0 0 1
Nominal Wealth 71,547,662 3.45 36.89 0.00 .03 94,117.96
Real Wealth 71,547,662 24.40 400.35 0.00 .93 1,257,372.00
𝐷𝑇 𝑜𝑝1% 71,547,662 .01 .10 0.00 0.00 1.00

Notes: Real wealth is in thousands of 2015 pounds.

Table 2
Summary statistics, ethnic probate rate data, 1996–2018.

Statistic N Mean St. Dev. Min Max

Death Year 12,486,026 2,007.12 6.60 1,996 2,018
𝐷𝑃𝑟𝑜𝑏𝑎𝑡𝑒𝑑 12,486,026 0.46 0.28 0 1

Notes: Only simple probate data available 1996–2018.

4. Results

Table 1 presents the summary statistics for the synthetic PPR-death data, 1858–1992, and Table 2 does the same for the probate
ata 1996 to 2018. For the 1858–1992 period; real wealth varies from zero to £1.3 Billon (in 2015 pounds). John Reeves Ellerman
1862–1933) is the richest decedent (Cummins, 2021). Mean wealth is about £24,000, and median wealth is £930. 22% of adult
eaths (over 20 years of age at death) have wealth to merit probate. For the 1996–2018 period the probate rate is 46%.

Section C, reported in the appendix, presents the most common surnames by ‘major’ ethnicity (British, Irish, and Other), the
requency of that surname (as measured by the number of deaths), the number of probates, the probate rate, and median probated
ealth. These surname lists can be inspected as a sanity check on the groups ethnic wealth estimates presented later in this section.

.1. A quantitative history of the ethnic composition of England

The ethnic composition of Births and deaths is estimated from the micro-data for every year 1838 to 2007, and presented in
igs. 1 and 2. About 70% of the surnames that show up in the Birth registers from England and Wales 1838 to 1950 are classified
s English. 20% are either Scottish, Welsh or Irish. About 5% or less are non British or Irish, until about 1950. The biggest change
n the ethnic composition of England and Wales is the rise of the non-British and Irish ethnicities as a share of all births after 1950.
rom about 5% in 1950, these ethnicities account for 25% of all births in 2007.

This has yet to fully show up in the death data as most of this immigration cohort are still alive. Thus the birth registers work
etter than the death records, as contemporary tracker of the ethnic composition of England and Wales, By share of births the
argest non-British or Irish ethnicity over the period 1838 to 2007 are the Pakistani group, followed by the Sikh, Italian, Jewish and
erman groups.

.2. Who owns England?

The share of English wealth that is owned by those with ‘‘English’’ surnames is consistently around 75% 1858 to 1992. Fig. 3
presents the ethnic ownership of capital, as measured by the sum of probated wealth for the four major ethnic groups of the British
Isles, and then separately for the 20 most numerous ‘‘Other’’ ethnic groups (by number of deaths, 1858–92).31 Over the period
1858–1992, on average: the Welsh own about 6% of wealth, as do the Scottish. The Irish own about 1.7%.32

The ‘‘Other’’ category comprises a diverse set of ethnicities. Fig. 3(b) plots the wealth share of these ethnicities, ordered by wealth
share (largest to smallest).33 They account for a small share of English wealth, around 2%–3%, over the period. Sharp declines, as
indicated by reversals in the time trend of the share of these ethnicities in English wealth ownership are evident during both the
First and Second World Wars. The largest share is owned by surnames of Jewish and German origin, and the least by the Bangladeshi
ethnic group.

4.3. Ethnic wealth inequality

This section presents the ethnic breakdown of wealth along the three moments discussed in Section 3. Namely the probate rate
(Section 4.3.1), average wealth 4.3.2 and representation amongst the top 1% of wealth holders 4.3.3.

31 The estimates oscillate from year to year due to the inherent sensitivity of wealth share estimates to super rich outliers so I have applied a rolling mean
f 5 years centered on every annual observation.
32 The kink at 1974 in Fig. 3a corresponds to changes in the probate threshold (as reported in Table A4).
33 This set of ethnicity excludes those ‘‘Other’’ categories that are not classified by Onomap, who own about 6%–8% of English wealth.
8
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Fig. 1. The ethnic composition of England and Wales, birth records 1838–2007.
Source: Birth Register Index of All Births in England and Wales, 1838–2007. 𝑁 = 127, 760, 704. Subfigure B is ordered by share of births over the period (largest
to smallest).
9
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Fig. 2. The ethnic composition of England and Wales, death records 1838–2007.
Source: Death Register Index of All Deaths in England and Wales, 1866–2007. 𝑁 = 75, 353, 417. Subfigure B is ordered by share of deaths over the period (largest
to smallest).
10
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Fig. 3. The ethnic composition of English wealth, 1892–1992.
Source: PPR Calendar and Vital Registers, 1858–1992. 5-year moving average applied to data. Subfigure B presents the 20 most numerous ‘‘other’’ ethnicities
(by number of deaths 1858–92), and is ordered by share of wealth over the period (largest to smallest).
11
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4.3.1. The probate rate, 1858–2018
Fig. 4 reports the probate rate, the proportion of adult deaths reporting wealth above the probate threshold, by ethnicity, 1858

o 1992. As documented in earlier work (Cummins, 2019), the majority of those dying in English do not have wealth sufficient to
erit an act of probate, all the way from 1858 to 1992 (and as will be shown here, to 2018).

There is no substantial differences between the Scottish, Welsh and English. (Although the Scottish do register slightly higher
robate rates from 1858 to the Second World War.) However, the Irish have substantially lower probate rates than the British every
ear 1858–1992.

As before I plot the 20 most numerous (by sum of deaths 1858–1992) non-British or Irish ethnicities in Fig. 4b, ordered by
average probate rate over the period. The figure is difficult to read in specific detail but is meant only as illustrative of the broad
trend and variation in the underlying data. Despite this it is clear that the war years are associated with sharp rises in the probate
rate of these groups. This perhaps reflects richer-than-average refugees fleeing persecution, such as the Jewish community during
World War II.

To assess more clearly these correlations, I estimate, by period of death, for individual 𝑗 the probability of being probated (𝐷𝑃𝑟𝑜𝑏,
coded as 0/1) as a function of a set of 𝑖 ethnicity group dummies as

𝐷𝑃𝑟𝑜𝑏
𝑗 = 𝛼 +

𝑛
∑

𝑖=1
𝛽𝑖𝐷

𝐸𝑡ℎ
𝑖 + 𝜀 (4)

where 𝛼 is a constant and 𝜀 is a random error. This simple linear regression ignores everything other than the ethnic variables.
Table A14 reported in the appendix, details the results of this estimation for top 25 ethnicities (by number of deaths, 1858–

1992), separately for the periods, 1858–79, 1880–1913, 1914–39, 1940–59, 1960–69, 1970–1979 and 1980–1992. Fig. 5 reports
the coefficient estimates and the 95% confidence interval for the first and last period, 1858–79, and 1980–92. The omitted category
are the English, so the effect plotted in Fig. 5 is expressed relative to that group. The ethnic gradient of wealth in 1980–92 is very
different from that of 1858–79. Then, most ethnic groups report wealth above that of the English, as measured by the proportion
with probatable wealth. But in 1980–92, there is considerable variation relative to the English; many ethnicities are richer, such as
Western European ethnicities and the Jewish communities. But many are significantly poorer, such as the Italian, Pakistani, Black
Caribbean, Portuguese, Irish and Swedish ethnic groups. The richest group in England, by this measure 1980–1992, are the Dutch,
and the poorest are the Bangladeshi.34

The emergence of this sharp ethnic gradient in wealth is difficult to precisely date but the coefficient estimates from table A14,
and the general trend suggested from Fig. 4b suggest a post-WWII origin. This is surprising as we know that the post-war period
is associated with a dramatic decline in the wealth share of the top 1%. This aggregate distributional equalizing force failed to
equalize outcomes between ethnicities.

As detailed in Section 2, I have complemented the PPR data 1858–1992, with counts of surnames and probates 1996–2018. By
incorporating the counts of adult deaths by ethnicity to 2018, and extrapolating these counts by the average growth rate of the
number of adult deaths for all those dying in England, I am able to estimate the probate rate 1996–2018. Figs. 6 and 7 reports these
results, interpretable as measuring the proportion of a group with significant wealth. (Please see the discussion in Section 2 where
I discuss the difficulty of interpreting probate in this period.) Note that 1992 to 1996 are interpolated values, and the values 1980
to 1992 are plotted for reference from Fig. 4.

Fig. 6 reveals that the Welsh, Scottish and English are indistinguishable from each other, 1996–2018. The Irish still report
significantly lower probate rates however. Further the figure reveals the decline in the status of the ‘other’ ethnic groups from
around the mid 1990s. From being a richer ‘group’ 1858 to 1985, they are now, like the Irish, dying with significantly lower
probabilities of needing an act of probate, 1996 to 2018.

Fig. 7 reports the probate rate for the top 50 ethnicities (by number of deaths), 1996 to 2018. The Channel Islander, Belgian
Flemish and Jewish ethnicities have the highest probate rate in this period, and the Sri Lankan, Vietnamese and Brazilian ethnicities
have the lowest.

Now most minority ethnic groups report lower probate rates than the English. This modern ethnic wealth gradient is a new
feature of the wealth distribution and is a reversal of the typically high status of those with minority ethnic origin surnames before
1990.35

4.3.2. Average wealth, 1858–992
Fig. 8 reports average real wealth (in £2015 pounds) by ethnicity and year, 1858–1992. The effects of the World Wars on wealth

are striking with sharp drops observable for World War I in particular, but also for World War II. The surprising flat growth of
wealth at death after 1950 is focused upon in another companion paper to this one, Cummins (2019a), which argues that a large
proportion of wealth is hidden, in trusts and offshore accounts, during this period.

34 A concern with Dutch names is that they could be disproportionally associated with the English aristocracy.
35 As discussed in Section 2, cultural norms that could affect joint ownership of assets, family formation, gender dynamics, and inter-vivos bequests, could
rive some of the observed ethnic gradient in the probate rate. A limitation of this analysis is that we only observe probatable wealth at death. If we assume a

stickiness’ to culture, relative to wealth; the secular decline in the relative probate rate for many ethnicities, as shown in Fig. 4 suggests a real change in relative
wealth, and not just cultural difference. However, due to potential shifts in the character, and the economic and social selectivity of migration to England, over
12

time, we cannot rule out a large role for culture in determining the level of probatable wealth.
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Fig. 4. The probate rate, by ethnicity, 1892–1992.
Note: The probate rate is the number of probates divided by the number of adult deaths. Source: 100% sample of Probates, 1892–1992. Subfigure B presents
he 20 most numerous ‘‘other’’ ethnicities (by number of deaths 1858–92), and is ordered by the level of the probate rate in 1992. The figure is difficult to read
n specific detail but is meant only as illustrative of the broad trend and variation in the underlying data.
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Fig. 5. The marginal effect of ethnic group on probability probated, 1858–79 compared with 1980–1992.
Notes: ‘‘Significant’’ wealth is wealth sufficient to merit an act of probate upon death (e.g. £10 in 1900, £5000 in 1990). The error bars are 95% confidence
intervals. ‘‘English’’ are the committed category.

The ethnic group patterns are intriguing. Again the Irish are consistently and significantly always poorer than the English. The
elsh are poorer but much closer in average level to the English. The Scottish are always richer, at least until the 1980s, and the

ther minority ethnic groups are always significantly richer, throughout. These broad patterns mask significant variation between
he ethnic groups, as revealed in Fig. 8b. Again, the figure cannot communicate precise details but does convey the wide spectrum
f wealth status amongst the most numerous (by number of deaths) English ethnic minorities.

As with the proportion probated, I estimate for individual 𝑗 the effect of ethnic group coded as a set of dummy variables for the
𝑖 ethnicities, 𝐷𝐸𝑡ℎ on real wealth (𝑊 ), from the regression:

𝑙𝑛(𝑊𝑗 ) = 𝛼 +
𝑛
∑

𝑖=1
𝛽𝑖𝐷

𝐸𝑡ℎ
𝑖 + 𝜀 (5)

where, as before, 𝛼 is a constant and 𝜀 is a random error. Table A15 reported in the appendix, details the results of this estimation for
top 25 ethnicities (by number of deaths, 1858–1992), separately for the periods, 1858–79, 1880–1913, 1914–39, 1940–59, 1960–69,
1970–1979 and 1980–1992. Fig. 9 reports the coefficient estimates and the 95% confidence interval for the first and last period,
1858–79, and 1980–92. As with Fig. 9, the omitted category are the English.

In general the pattern corresponds to that revealed by the proportion probated measure; the Dutch are the richest ethnic group,
the Bangladeshi are the poorest. Again the general large positive effects of ethnicity on wealth 1858–80, reverse by 1980–92, for
many groups. For example the Polish, Pakistani and Bangladeshi groups. Other groups experience the opposite trajectory, their
1980–92 wealth semi-elasticity is significantly higher than 1858–79; namely the Jewish and German groups. As with Fig. 5, the
14
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Fig. 6. The probate rate, by ethnicity, 1996–2018.
Notes: ‘‘Significant’’ wealth is wealth sufficient to merit an act of probate upon death (e.g. £10 in 1900, £5000 in 1990). Note that 1992 to 1996 are interpolated
values. The probate rate is calculated as 𝑁 𝑖

𝑃 𝑟𝑜𝑏𝑠

𝑁 𝑖
𝐴𝐷𝑒𝑎𝑡ℎ𝑠

, where 𝑁𝑃𝑟𝑜𝑏𝑠 is the number of probates for ethnicity 𝑖, and 𝑁𝐴𝐷𝑒𝑎𝑡ℎ𝑠 is the number of adult deaths to surname 𝑖.
ote that adult deaths after 2006 are extrapolated from 2007 to 2018 by ethnicity, by simply assigning the 2006 value. The observed 1996 values are omitted

rom this figure as it is clear that the data are about 10% incomplete for that year (the levels for all the ethnic groups were about 10% lower than 1997).

Irish are always poorer than the English.36 As with the evidence from the proportion probated, these average wealth-estimates reveal
that the modern ethnic wealth gradient is of recent emergence.

4.3.3. Representation in the top 1%
How well do ethnic groups assimilate into the very top of the English wealth distribution? Fig. 10 reports the ethnic composition

of the top 1% richest English wealth holders, by year of death, 1858–1992. The overall pattern of ethnic representation in the
top 1% of wealth has been one of stability, with a marked rise in the representation of other ethnicities 1970 to 1980, before a
subsequent decline 1980–92. Examining Fig. 10b, we can see that some ethnicities have increased their representation in the top
1% significantly, such as the German and Jewish communities.

Once more, to understand ethnic group representation within the top 1%, I estimate for individual 𝑗 the probability of being in
the top 1% (𝐷𝑇 𝑜𝑝1%, coded as 0/1) as function of a set of 𝑖 ethnicity group dummies as

𝐷𝑇 𝑜𝑝1%
𝑗 = 𝛼 +

𝑛
∑

𝑖=1
𝛽𝑖𝐷

𝐸𝑡ℎ
𝑖 + 𝜀 (6)

where 𝛼 is a constant and 𝜀 is a random error. Table A16 reported in the appendix, details the results of this estimation for top
25 ethnicities (by number of deaths, 1858–1992), separately for the periods, 1858–79, 1880–1913, 1914–39, 1940–59, 1960–69,
1970–1979 and 1980–1992.

The constant, representing those with English names is estimated at .009 to .011, depending on period. Fig. 11 reports the
coefficient estimates and the 95% confidence interval for the first and last period, 1858–79, and 1980–92. In 1858–80, the majority
of major ethnic groups are much more likely to appear in the top 1% than the English. For some groups, this remains true in the
most recent period, 1980–92, but for most the positive ethnic effect on being in the top 1% has disappeared. Only the Irish and
Bangladeshi communities are underrepresented in the top 1%.

It is somewhat of a surprise to find that the measure of wealth inequality that displays the least inequality between ethnic groups
is representation amongst the very richest of England, the top 1% of wealth holders.

36 Notice that the confidence intervals are very tight for this group as the observations are large; the confidence interval is smaller than the point size in
15
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Fig. 7. The proportion of deaths with significant wealth, 2000–18, by ethnicity.
Notes: ‘‘Significant’’ wealth is wealth sufficient to merit an act of probate upon death. The probate rate is calculated as 𝑁 𝑖

𝑃 𝑟𝑜𝑏𝑠

𝑁 𝑖
𝐴𝐷𝑒𝑎𝑡ℎ𝑠

, where 𝑁𝑃𝑟𝑜𝑏𝑠 is the number of
probates for ethnicity 𝑖, and 𝑁𝐴𝐷𝑒𝑎𝑡ℎ𝑠 is the number of adult deaths to surname 𝑖. The error bars represent 95% confidence intervals.

5. Results using an alternative ethnic classification

How robust are these patterns to a different method of ethnic classification? Onomap will identify contemporary clusters of
surnames. As mentioned in Section 3, this method may classify fully assimilated ethnic groups as ‘‘English’’ where the forenames used
by these ethnic groups are indistinguishable from the native English. Therefore the resulting wealth patterns from this classification
may simply show the distinctive patterns of a subset of ethnicities that do not assimilate.

To examine this I use a classification of ethnicity based upon the distribution of place of birth for holders of a surname in the
16

1911 census of England and Wales. As this classifies ethnicities in 1911, it is not subject to this specific type of potential error
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Fig. 8. Average wealth by ethnicity, 1858–1992.
Note: Average wealth includes non-wealth holders, who are assigned an inferred wealth. Subfigure B presents the 20 most numerous ‘‘other’’ ethnicities (by
number of deaths 1858–92), and is ordered by the level of average wealth in 1992. The figure is difficult to read in specific detail but is meant as illustrative
of the broad trend and variation in the underlying data.
17
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Fig. 9. The correlation of ethnicity and real wealth, 1858–1880 compared with 1980–1992.

Notes: Ethnic group coefficients from OLS regression 𝑙𝑛(𝑊𝑗 ) = 𝛼 +
𝑛
∑

𝑖=1
𝛽𝑖𝐷

𝐸𝑡ℎ
𝑖 + 𝜀 where W is the real wealth of individual j and ethnic group categorical dummy

variables are represented by 𝐷𝐸𝑡ℎ for 𝑖 = 25 most numerous by total number of deaths 1858–1992 ethnicity, 𝛼 is a constant and 𝜀 is a random error.

as Onomap. The methodology to do this is presented in a companion paper (Cummins and Gráda, 2022), and is summarized in
appendix section E.

Figs. 12 and 13 present for a subset of ten ethnicities a comparison of average wealth, by ethnicity, by year, for both the Onomap
classification, and the 1911 classification. The two classifications result in identical wealth estimates for the English, Scottish and
Welsh. However for the Irish there is clear indication that Onomap significantly underestimates wealth. Here a subset of successful
Irish migrants may have adopted English forename customs, and thus become indistinguishable from the English. This effect may
also explain the patterns for the German, Indian, French and Dutch ethnicities. Or it could be that earlier migrants from the se
countries were positively selected (for example on labour productivity, ambition, or human capital). This historical assignment,
may itself simply be picking out an ascendant, upwardly mobile, subset of the sending countries populations. Thus the historical
classifier would indicate that these groups are now richer than the contemporary classifier which is based on a broader sample
of contemporary individuals. Where migration was historically negatively selected, the pattern may be the reverse, and this may
explain the patterns for the Italian, and Polish ethnicities.

To what extent do these inconsistencies between the classifiers, matter for the principle findings of this paper? Fig. 14 illustrates
he relative patterns of ethnic average wealth, by year, 1858 to 1992, for both classifiers. In all subfigures, the English in a given
ear are set at one. Whilst there are substantial differences in level between the classifiers, the relative position of these ethnicities
re unchanged. Thus the overall picture is broadly similar, although with important exceptions (such as the level of the Irish, and
he relative position of the Indian and Pakistani group). More specific interrogation of this, by ethnicity, can unearth the historical
18

igration dynamics that give rise to these wealth patterns.



Explorations in Economic History 94 (2024) 101617N. Cummins
Fig. 10. The ethnic composition of the top 1%.
Notes: The figure reports the ethnic composition of the top 1% of the English wealth-at-death distribution, 1858–1992. I have smoothed the estimates to decadal
moving averages in subfigure B figure for readability. Subfigure B presents the 20 most numerous ‘‘other’’ ethnicities (by number of deaths 1858–92), and is
ordered by the share of that ethnicity in the top1% of wealth-holders over the sample period. The figure is difficult to read in specific detail but is meant as
illustrative of the broad trend and variation in the underlying data.
19
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Fig. 11. The marginal probability of being in the top 1% of wealth holders, by ethnicity, 1858–1880 compared with 1980–1992.

. How important is ethnic ancestry for wealth?

Having established significant differences in wealth by ethnicity I analyze here how important an individual’s ethnicity is for
heir wealth. Is the majority of inequality explained by the ethnic gradient in wealth? Or is it dwarfed by other factors? And how
as this changed over time?

The Theil measure of inequality is the difference between the maximum possible entropy of a wealth distribution and that
bserved (Theil, 1967; Cowell, 2009). Amongst inequality measures it has the advantage of additive decomposability. Here, I use
he Theil index to examine the degree to which wealth inequality in England 1858–1992, is within ethnic groups, and how much is

between ethnic groups.
The Theil measure 𝑇 of entropy is calculated as

𝑇 = 1
𝑁

𝑁
∑

𝑗=1

𝑤𝑗

�̄�
𝑙𝑛(

𝑤𝑗

�̄�
) (7)

where 𝑁 is the number of individuals (denoted by 𝑗) dying in a year and 𝑤 is wealth at death (Cowell (2009, p. 54)). Fig. 15
compares the Theil measure for all English wealth, 1858–1992, with the more widely used Gini coefficient. A value of 0 represents
complete equality and the Theil index is bounded at 𝑙𝑛(𝑁) where 𝑁 is the sample size. The entropy based measure does appear to
be much more sensitive year to year, and registers a sharper decline, than the Gini coefficient.37

37 A separate paper (Cummins, 2021) calibrates the Gini coefficient from the PPR data with the Gini coefficient from other studies. It finds that the PPR
20

ealth Gini is consistent with existing estimates.
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Fig. 12. Comparing average wealth, 1858–1992, using alternative ethnic classifier, I of II.
Notes: Average wealth includes the non-wealth holder population (2015 pounds).

The big advantage of the Theil entropy measure is that it can be decomposed into a between and within group components. The
heil measure for an individual of ethnicity 𝑖 is

𝑇 =
⎡

⎢

⎢

⎣

𝑁𝐸
∑

𝑖=1

𝑁𝑖�̄�𝑖
�̄�

⎤

⎥

⎥

⎦

𝑇𝑖 +
⎡

⎢

⎢

⎣

1
𝑁

𝑁𝐸
∑

𝑖=1
𝑁𝑖

�̄�𝑖
�̄�

𝑙𝑛(
�̄�𝑖
�̄�

)
⎤

⎥

⎥

⎦

(8)

where 𝑁𝐸 is the number of ethnicities, 𝑁𝑖 is the number of people sharing that ethnicity (Theil, 1967, p. 95, Eq. 1.9). The first
component of the right hand side of Eq. (8) corresponds to the weighted sum of within group inequality 𝑇𝑖, and the second term
orresponds to between group inequality (Shorrocks, 1980, p. 613).
21
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Fig. 13. Comparing average wealth, 1858–1992, using alternative ethnic classifier, II of II.
Notes: Average wealth includes the non-wealth holder population (2015 pounds).
22
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Fig. 14. Relative wealth of ethnicities in England, 1858–1992, using alternative classifiers.
Notes: All ethnicity wealth estimates are divided by that of the English.

Fig. 16 reports the Theil decomposition of wealth inequality into a between ethnicity component and a within ethnicity component,
as Eq. (8), 38 and Fig. 16b reports between inequality as a percentage of overall Inequality, England 1858–1892.

The Theil decomposition indicates that 97.5% of inequality in England from 1858 to 1992 is individual (within ethnicity) and
about 2.5% is attributable to ethnic group differences (the between part). This is may come as a surprise given the large and seemingly
systematic differences in the proportion probated and average wealth, by ethnicity, reported in this paper. Also surprisingly, the
Theil decomposition indicates that between ethnic group inequality has not changed much 1858 to 1992.

It is easier to understand why the entropy measure attributes 97.5% of inequality to individuals. Fig. 17 plots the distribution of
real wealth for the major ethnic groups of England, across the sample period. All the distributions overlap substantially. This gives

38 The decomposition was calculated using the ‘‘decompGEI’’ package in R.
23
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Fig. 15. The Theil Index of inequality compared with the Gini coefficient, English wealth, 1858–1992.

s an intuitive understanding for the apparent contradictory coexistence of substantial and systematically different group averages.
or example the Irish in every measure presented in this paper are consistently poorer 1858 to 2018. But in any year knowing
omeones ethnic group does not provide much information on where they lie within the overall wealth distribution.39

Another way to understand this is to think of a standard OLS regression. It is typically the case in empirical studies using micro
data to find substantial and highly statistically significant regression coefficients yet simultaneously have vanishingly small 𝑅2

values. For example, table A15, reported in the appendix, which demonstrates this precise pattern for the PPR wealth data. Here,
a set of ethnicity dummies are regressed upon the natural log of real wealth, by period. The coefficients on many of the ethnic
groups are large in absolute terms, and highly statistically significant with p values below 2𝑒−16, yet the proportion of variance
explained (𝑅2) is never above .005. This is further emphasized by repeating the regression 135 times for every year from 1858 to
1992 separately, retrieving the 𝑅2 and comparing it values over time. This is done in Fig. 18.

7. Discussion

This paper has documented significant ethnic inequalities in wealth, and their change over time. There is a distinctive wealth
trajectory for several of England’s ethnic minorities. The modern wealth gradient, as revealed by contemporary surveys, has been
revealed to have been of recent emergence. Many of the figures reported in this paper were visually dense and hence it was difficult
to track specific ethnic minorities over time. For a sample of ethnicities, Fig. 19 presents a clearer visualization of average wealth
as reported earlier in Section 4.3.2).

British and Irish ethnicity are illustrated in panels a (Welsh), b (Scottish), and c (Irish). The Welsh are on average poorer
hroughout than the English but this has almost equalized over time. The Scottish are significantly richer on average 1860–1940,
nd have converged since then to the English average. This is consistent with the popular perception of a ‘brain drain’ from Scotland
o England. For Ireland the pattern is the reverse. The Irish are consistently poorer than the English 1858 to 2018. A companion
aper explores this in greater detail (Cummins and Gráda, 2022), where it is shown that the Irish also experience significantly higher
nfant mortality rates. These findings are robust to place, and age at death controls. Thus the finding that the Irish are poorer is not
n artifact of return migration.40

Panels d, e and f represent the ‘rich’ European migration experience to England of the Jewish, German and French ethnicities.
hese ethnicities are always richer than the English. However, this advantage has declined consistently for the Germans and the
rench over the 20th century, and has remained more or less constant for the Jewish ethnicity.

The experience of the Indian sub-continent is displayed in panels g (Sikh), h (Pakistani), and i (Indian Hindi) ethnicities. From
880 to 1950, the Pakistani and Indian Hindi groups are significantly richer than the English. But this has reversed since about

39 Appendix section I tests the sensitivity of this result to different methods for attributing non-probated wealth. In summary, this attribution has no major
ffect upon the Theil decomposition reported here.
40 For the flow of Scottish doctors to England see Abel-Smith et al. (1964). Samuel Johnson stated ‘‘the noblest prospect which a Scotchman ever sees, is the
igh road that leads him to England!’’ Boswell (1791). It was also noted in 1966 in the House of Lords: ‘‘Have your Lordships ever thought of the brain drain

from Scotland to this country? It went on for two hundred years. It still goes on. The noble Lord, Lord Todd, is a rather fine example in point. Quite out of
24

proportion to the relative populations, the Scots sent us scientists, engineers, and of course all kinds of other eminent professional people’’. (Lord Snow) link.

https://api.parliament.uk/historic-hansard/lords/1966/dec/20/emigration-the-brain-drain
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Fig. 16. The Theil Index of inequality, decomposed for between and within ethnic groupings, English wealth, 1858–1992.
Notes: Calculated separately for each of the 135 years 1858–1992 using decompGEI in R.

1970. Both groups are now poorer than the English. The Sikh ethnicity are sometimes richer, but are usually close to the English
average.

Panels j (Swedish), k (Bangladeshi) and i (Portuguese) illustrate the trajectory of what are by 1992, the poorest ethnicities in
England. Whilst the Bangladeshi experience varies over the 20th century, the Swedish and Portuguese experience is one of secular
decline since about 1940.41

What explains these patterns? The present study, designed to present an overview of ethnic inequality for all ethnicities over
the 1858–2018 period cannot offer any definitive answer to this question. However it is the hope that this quantitative summary
provides the context for deeper dives into specific ethnicity experience. The prospect of specific discrimination, in the labour market,

41 As this analysis does not control for age it could be that those Swedes, or Portuguese, that die in England, are simply those who died young before returning
25

ome. Thus the surprising relative poverty of these groups could be a simple artifact of the character of temporary economic movements during the life-course.
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Fig. 17. The distribution of real wealth, by major ethnic groups, England 1858–1992.

Fig. 18. The proportion of variance explained by a simple linear regression of wealth on a set of ethnic dummies, by year, 1858–1992.

Source: The 𝑅2 from 135 (one for every year 1858–1992) OLS regressions of 𝑙𝑛(𝑊𝑗 ) = 𝛼 +
𝑛
∑

𝑖=1
𝛽𝑖𝐷

𝐸𝑡ℎ
𝑖 + 𝜀 where 𝑊 is the real wealth of individual j and ethnic

group categorical dummy variables are represented by 𝐷𝐸𝑡ℎ for 𝑖 = 25 most numerous by total number of deaths 1858–1992 ethnicity, 𝛼 is a constant and 𝜀 is
a random error.

and more broadly, within English society, cannot be ruled out as a driver of these patterns. A related paper examines this issue for
the Irish (Cummins and Gráda, 2022). That paper also argued that remittances could only explain a small proportion of the Irish-in-
England wealth gap relative to the English. Future work exploring the differential rate of remittances across ethnic groups is central
to understanding the patterns documented in this paper.

A detailed economic history of a specific ethnic groups experience using Big Data, linked micro data (across generations,
and perhaps across countries), and nuanced qualitative sources, would allow us to tease apart the relative roles of migrant
selection, education, industrial decline, geography, ‘cultural distance’, language, religion and labour market discrimination in the
determination of the socio-economic assimilation of ethnic minorities into host populations. Further, the impact of policies related
to housing, immigration, employment, and education on specific ethnicities wealth accumulation should be explored. The present
study demonstrates that previously invisible inequities can be uncovered using new methodologies on such novel big data sources.
26
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Fig. 19. Relative wealth inequality, 1858–1992.
Notes: In all subfigures, the wealth of those with ‘‘English’’ surnames is set to one. Ethnicities sampled with reference to the number of deaths over the sample
period, and representativeness.
27
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8. Conclusion

I have presented here the first study of the history of ethnic wealth inequality in England and Wales. The ‘ethnic resolution’
s significantly higher than even the best contemporary data (Office for National Statistics, 2019, 2020). Through out the past
50 years, non-British Ethnicities have been, in general, an economic elite. After WWII, large variations emerge, and by the 1990s,
any ethnicities, such as the Bangladeshi community, are significantly poorer than the English. The Irish are always poorer, and

he Scottish richer, until recently. The Irish wealth-gap is consistent, persistent and large. Despite these significant inequities, most
nequality is between individuals and not between ethnicities.

What is driving these inequities? The potential roles of migrant selection from the sending countries, human capital and culture,
n the assimilation of ethnicities into English society, and the role of systematic discrimination are all mechanism that could be at
lay. Whilst the current analysis can say nothing definitive on these mechanisms, the presented patterns give us an empirical basis
o discuss, and explore further, the causes of ethnic based inequities in life opportunities and outcomes.
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