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The perceived time trend of inequality over the Industrial
Revolution has motivated the most severe critiques of
capitalism over the past centuries

• e.g. Marx (1867); Engels (1884); Piketty (2014)

Yet there are major empirical gaps, where are our consistently
composed data covering the long run?

• And we know less about social mobility



The Plan; A Primer on the Long Run

1. Inequality
• Long Run: Evidence from Wills
• 19th Century on ↣ Probate Data

1.1 Middle Class
1.2 Hidden Wealth
1.3 Ethnicity

2. Social Mobility
• Long Run: Surnames

▶ Latent Factor Model
• 19th Century on ↣ Marriage Records
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Figure: The Will of John Comyns, Gentleman of Dagenham, Essex, 2
Nov 1688



The Last Will and Testament

For the past 1,000 years, “last Will and Testament” guided the
transmission of wealth at death in England

• These typically listed descriptively in about 1,000 of their own
words an individual’s assets and inheritors

These wills represent our best record of individual lives and the
economic, family, social and religious influences which
mattered most to them as they contemplated their death
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Using Wills to Infer Wealth Inequality

There are Many Problems
• Not everyone made wills

▶ And we do not know the scale of this
• People don’t know when they are going to die
• Inter-vivos bequests
• Not All Property is included

▶ e.g. Land
• Assets are often only vaguely described
• The Full Texts are hard to find at scale
• Each will needs to be read and coded by a skilled researcher



Using Wills to Infer Wealth Inequality

But these selection and detail issues are common to all
studies of wealth, even contemporary

• So there seems little reason to not do this
• And the more you examine it the more these intractable

problems melt away, e.g. Land
• With or without a will, land passed by primogeniture. Under

common law, land could not be devised by will.
▶ But the benefits from a piece land could be bequeathed, and

this is frequently done.



Objections

There is hostility towards the use of wills for characterizing the
past

• Representativeness

But we can model that, and how to do so is relatively clear for
wealth...
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What We (Will) Do

Rates

1. rw : The Population Will Making Rate 1300-1858 [Observed]
2. rpcc : The Population PC Will Making Rate 1300-1858

[Observed]

Shares

1. σnw : The share of wealth held by non-will makers [Inferred]
2. σw : The share of wealth held by local will makers [Observed]
3. σpcc : The share of wealth held by PC will makers [Observable]



Preview of Results

1. rw : The Population Will Making Rate rises 1300-1600, then
declines significantly 1600-1858

• Shifts in inequality over the early Industrial Revolution era
immiserated the majority of the population such that assets at
death, for 90% or more, were not significant enough to merit a
written will.

2. rpcc : The Population PCC Will Making Rates are either rising
or stable 1600-1800

• If the decline of population will making is a cultural turn
unreflective of wealth holding, then why does the higher court
rate also not decline and can be seen to actually rise

3. The Will Making Rate Spikes Suddenly over the Horizon of the
Black Death

The evidence from Wills suggests that over the period of the
Industrial Revolution, Inequality Explodes
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Figure: 1280-1525

Source: (Alfani and García Montero, 2022, p.1324), medieval
lay and Tudor subsidies.



Figure: 1670-1973

Source: (Lindert, 1986, p.1146), probated wealth and land
ownership.
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Figure: 1892-1992

Source: Cummins (2021), probated wealth. By 1892, Wealth in
England displays spectacular levels of inequality.
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The Wealth of those who Made Wills

We estimate wealth for 23,910 wills

Each will is read, itemized, and coded, using Gemini Flash-2.0
large language model

1. Biographical Variables
▶ Name, aristocratic titles, professional titles, occupation,

marital status, year of will-making, and county of residence
2. Bequest Variables

▶ One of 313 item categories commonly found in wills (which
are then coded into 19 super-categories); the county of the
item (if mentioned); the name of the recipient; the relation of
the recipient (in one of 7 categories); the quantity of items;
the unit the quantity is given in; the monetary value of the
item (in pounds, shillings and pence); whether the bequest
involves a recurring provision; whether the item is in London;
whether it is in an urban area (including London); and
whether the bequest is a summarization of items included
elsewhere in the will.



Systematic Evaluation Against a Human annotated Ground
Truth Dataset

We calculate metrics under strict matching criteria
• The evaluation shows that automated extraction is highly

accurate across all dimensions.



Prices
Most wills (98.8%) contain information on individual bequests,
in total we record 317,309 bequests for the 23,910 wills in the
current sample, an average of 13.3 bequests per will. However,
only 36,967 of those bequests give values for the bequeathed
items (11.7%)

We use values for these items (in combination with
observations for land and real estate values from Clark (2005)
to estimate the value of each bequest where a monetary value
is not specified

To estimate the values for the 95% of bequests with no stated
monetary value, we use a gradient-boosted decision tree
algorithm rather than simple averages due to the substantial
heterogeneity in our data. Bequest values follow highly skewed
distributions and vary dramatically across categories, locations,
and time periods

All Estate Values are Expressed in £1640s







2

4

6

8

1300 1400 1500 1600 1700 1800

A
ve
ra
g
e
W
ea
lt
h
of

th
e
B
ot
to
m

D
ec
il
e

16
40

s£

Figure: The Average Wealth of the Bottom Decile of Will Makers,
Making Rate 1300–1850

Note: We use this wealth trend to correct the will making series before ...
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MtoM Data
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Figure: Population Wealth Percentile Shares, 1600-1800

Notes: This is Estimated for the male population only. The extent
of the rise in inequality is likely underestimated due to the sampling

of only one county for the will-making wealth distribution. Top
wealth holders living in London and elsewhere are unobserved and

their inclusion would increase the share of the top percentiles.
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Notes: Estimated for the male population only. The extent of the
rise in inequality is likely underestimated due to the sampling of

only one county for the will-making wealth distribution. Top wealth
holders living in London and elsewhere are unobserved and their

inclusion would increase the share of the top percentiles.
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Table: Wealth Share Comparison with Lindert 1986

Lindert 1986 Estimate
Period Percentile Wealth Share lower preferred higher
1650 The Top 10% 84.1 61.3 82.7 97.7
1650 The Top 5% 66.2 45.8 73.4 89.5
1650 The Top 1% 34.0 22.1 48.9 57.4

1700 The Top 10% 85.3 66.4 80.8 97.7
1700 The Top 5% 68.3 50.5 71.4 90.1
1700 The Top 1% 35.4 24.5 39.3 71.2

1750 The Top 10% 89.6 70.3 86.0 99.0
1750 The Top 5% 76.0 54.2 73.6 83.1
1750 The Top 1% 51.3 29.3 43.6 71.8

1800 The Top 10% 98.2 61.4 83.4 97.0
1800 The Top 5% 87.2 50.7 74.3 86.2
1800 The Top 1% 58.6 26.1 54.9 68.4

Lindert estimates are for household level.
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The Principal Probate Registry Calendars

The data for analysis is a complete digitization of the Principal
Probate Registry (PPR) Calendar for England and Wales from
1892-1992.

The probate index records all those who died with wealth
above a minimum threshold



The Probate Threshold

Years Nominal Source
Probate
Threshold

1858-1900 £10 Turner 2010 p.628
1901-1931 £50 Turner 2010 p.628
1932-1964 £100 Atkinson and Harrison 1978, p.36∗

1965-1974 £500 Atkinson and Harrison 1978, p.36
1975-1984 £1,500 Atkinson and Harrison 1978, p.36
1984→ £5,000 Turner 2010 p.628

Table: The Minimum Probate Threshold, 1858-2017
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Buillding the Data

The original printed volumes of the Principal Probate Registry,
calendar from 1858 to 1996, have been digitized as scanned
images and are made available at
https://probatesearch.service.gov.uk

I downloaded, and digitized, all of them, 1.5 million image files

https://probatesearch.service.gov.uk


Figure: The Scanned Images



Figure: The Scanned Images
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No rise of a broad based ‘middle’ class.
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Figure: English Wealth Holding by Decile, 1892-1992



Outline

Introduction

Using Wills to Infer Wealth Inequality

The Wealth of those who Made Wills

Comparison of Wealth Shares with Lindert (1986)

19th Century ↣ Probates

Hidden Wealth
The Idea
Observed Wealth, by Surname
Hidden Wealth and Contemporary Outcomes: Housing Value
and Oxbridge Attendance
‘True’ Inherited Wealth and the Decline of Elite Wealth.
Accounting for the ‘Great Equalization’

Ethnic Wealth Inequality



Outline

Introduction

Using Wills to Infer Wealth Inequality

The Wealth of those who Made Wills

Comparison of Wealth Shares with Lindert (1986)

19th Century ↣ Probates

Hidden Wealth
The Idea
Observed Wealth, by Surname
Hidden Wealth and Contemporary Outcomes: Housing Value
and Oxbridge Attendance
‘True’ Inherited Wealth and the Decline of Elite Wealth.
Accounting for the ‘Great Equalization’

Ethnic Wealth Inequality



The Idea

I observe all wealth at death in England, 1892-1992
• Using this, I estimate ‘hidden’ inherited wealth, in any form
• > 20% is hidden

This ‘hidden’ inherited wealth predicts appearance in:
• Offshore Banking Leaks of 2013-6,
• House values in 1999,
• Oxbridge attendance, 1990-2016.

Eliminates 1/3 of the decline of top 10% wealth-share over the
20th century

I find 8,549 dynasties that are hiding £7.7 Billion



Wealth at Death
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Note: To estimate hidden inherited wealth, I project observed dynastic capital during
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Wealth, Hidden Wealth and the Proportion of Hidden
Wealth as Predictors of Presence in the Paradise Papers



Table: Wealth, Hidden Wealth and the Proportion of Hidden Wealth as
Predictors of Presence in the Paradise Papers

Paradise Dummy
(1) (2) (3) (4) (5)

Wealth Percentile: 70-80 1.110 1.081 1.104 1.114 1.115
[1.328] [.997] [1.260] [1.377] [1.391]

80-90 1.111 1.075 1.107 1.113 1.116
[1.343] [.928] [1.288] [1.352] [1.388]

The Top 10% 1.407 1.349 1.398 1.401 1.411
[4.442]∗∗∗ [3.942]∗∗∗ [4.348]∗∗∗ [4.389]∗∗∗ [4.470]∗∗∗

DHider 1.267
[3.633]∗∗∗

Hidden Wealth 1.034
[2.300]∗

HW : 0-.2m 1.134
[1.212]

HW : .2m-1m 1.301
[2.798]∗∗

HW :>1m 1.418
[2.951]∗∗

Prop. Hidden, α 1.399
[3.320]∗∗∗

α: 0-.5 1.182
[1.774]

α .5-.75 1.333
[2.506]∗

α. 75-.9 1.440
[2.700]∗∗

α>.90 1.211
[1.198]

N2002 1.004 1.004 1.004 1.004 1.004
[13.106]∗∗∗ [12.944]∗∗∗ [13.121]∗∗∗ [13.079]∗∗∗ [13.119]∗∗∗

Observations 15,975 15,975 15,975 15,975 15,975
Log Likelihood -5,705.219 -5,709.172 -5,704.059 -5,706.330 -5,704.300
Akaike Inf. Crit. 11,422.440 11,430.340 11,424.120 11,424.660 11,426.600

Note: ∗p<.05; ∗∗p<.01; ∗∗∗p<.001
Wealth is in 2015 Pounds, Per Annum flow
No hidden wealth and α = 0 are the omitted categories
Hidden wealth is calculated 1980-92, estimated via logistic regression
Odds Ratios are reported with t-stats in parantheses
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Wealth, Hidden Wealth and the Proportion of Hidden
Wealth as Predictors of House Price in 1999



Table: Wealth, Hidden Wealth and the Proportion of Hidden Wealth as
Predictors of House Price in 1999

House Price
(1) (2) (3) (4) (5)

Wealth Percentile: 70-80 14.9 12.2 13.6 15.9∗ 15.6∗
(7.6) (7.6) (7.6) (7.7) (7.7)

80-90 48.0∗∗∗ 44.6∗∗∗ 46.6∗∗∗ 48.7∗∗∗ 48.5∗∗∗
(7.8) (7.8) (7.8) (7.9) (7.9)

The Top 10% 93.8∗∗∗ 88.4∗∗∗ 91.7∗∗∗ 93.8∗∗∗ 94.1∗∗∗
(8.2) (8.2) (8.2) (8.2) (8.2)

DHider 37.7∗∗∗
(6.3)

Hidden Wealth 10.5∗∗∗
(1.9)

HW : 0-.2m 1.8
(9.8)

HW : .2m-1m 43.1∗∗∗
(9.4)

HW :>1m 86.6∗∗∗
(12.5)

Prop. Hidden, α 59.0∗∗∗
(9.9)

α: 0-.5 24.1∗∗
(9.3)

α .5-.75 56.8∗∗∗
(11.5)

α. 75-.9 50.1∗∗∗
(14.1)

α>.90 27.9
(15.3)

N2002 −.6∗∗∗ −.6∗∗∗ −.6∗∗∗ −.6∗∗∗ −.6∗∗∗
(.03) (.03) (.03) (.03) (.03)

Observations 18,126 18,126 18,126 18,126 18,126
R2 .02 .02 .02 .02 .02

Note: ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001
Wealth is in 2015 Pounds, Per Annum flow
House Prices are in Thousands of 2018 Pounds
No hidden wealth, α = 0 are the
omitted categories, OLS



Wealth, Hidden Wealth and the Proportion of Hidden
Wealth as Predictors of Oxbridge Attendance Rate
1990-2016



Table: Wealth, Hidden Wealth and the Proportion of Hidden Wealth as
Predictors of Oxbridge Attendance Rate 1990-2016

Oxbridge Attendance Rate (Z)
(1) (2) (3) (4) (5)

Wealth Percentile: 70-80 .100∗∗∗ .095∗∗∗ .097∗∗∗ .103∗∗∗ .103∗∗∗
(.022) (.022) (.022) (.022) (.022)

80-90 .116∗∗∗ .111∗∗∗ .113∗∗∗ .118∗∗∗ .118∗∗∗
(.023) (.023) (.023) (.023) (.023)

The Top 10% .263∗∗∗ .253∗∗∗ .259∗∗∗ .264∗∗∗ .264∗∗∗
(.024) (.024) (.024) (.024) (.024)

DHider .068∗∗∗
(.018)

Hidden Wealth .028∗∗∗
(.005)

HW : 0-.2m −.022
(.028)

HW : .2m-1m .092∗∗∗
(.027)

HW :>1m .175∗∗∗
(.036)

Prop. Hidden, α .115∗∗∗
(.028)

α: 0-.5 .030
(.027)

α .5-.75 .120∗∗∗
(.033)

α. 75-.9 .079∗
(.040)

α>.90 .072
(.044)

N2002 .002∗∗∗ .002∗∗∗ .002∗∗∗ .002∗∗∗ .002∗∗∗
(.0001) (.0001) (.0001) (.0001) (.0001)

Observations 18,921 18,921 18,921 18,921 18,921
R2 .041 .042 .042 .042 .042

Note: ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001
Wealth is in 2015 Pounds, Per Annum flow.
No hidden wealth, α = 0 are the
omitted categories, OLS
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Ethnic Wealth Inequality

We know little about ethnic based socioeconomic inequality
And nothing about the history of this

• Because we have very little data

What to Do?



The Key Idea

Surnames Can tell us something about ethnicity

Very Imperfect, a huge and varying error (lots of counter
examples)

• But properly handled; there is information here

Has the potential to reveal previously invisible inequalities



The Irish in England

The successful assimilation of ethnic minorities into Western
economies is one of the biggest challenges facing the Modern
World.

The Irish, in England, provide an historical example of this
process.

• However, this topic has received surprisingly little scholarly
attention.



Figure: Net Migration, Ireland, 1850-1992

Sources: Ireland, 1600-1850 Ó Gráda (1979), 1850-1951 Rothenbacher (2005),
1951-2019: cso.ie. England and Wales, 1541-1851: Wrigley and Schofield (1981),

1851-1871Rothenbacher (2005), 1971-2019: ONS.

https://statbank.cso.ie/px/pxeirestat/Statire/SelectVarVal/saveselections.asp
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/timeseries/ukpop/pop
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1851-1871Rothenbacher (2005), 1971-2019: ONS.

https://statbank.cso.ie/px/pxeirestat/Statire/SelectVarVal/saveselections.asp
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An underclass?

[...] in all the big industrial centres in England there
is profound antagonism between the Irish proletariat and
the English proletariat. The average English worker hates
the Irish worker as a competitor who lowers wages and the
standard of life. He feels national and religious antipathy
for him. He regards him somewhat like the poor whites of
the Southern States of North America regard their black
slaves.

[Karl Marx 28 March 1870 (confidential communication) as quoted
by (Deleixhe, 2019, p.223).]
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Figure: A Distinctive Irish Wealth Pattern

Notes: “Irish” and “English” are defined for a surname based on the
distribution of holders’ locations of birth in the 1911 census. Taking
rare English surnames who have between 3 and 200 holders dying
1866-1900, we calculate average wealth by combining the sum of

probated wealth with the number of non-probated, whom we
assume die with £1. We then average wealth over each surname,
and compare it with the average for all English surnames. “Super
Rich” surnames are those that have wealth three times that of the
average, “Rich” are above average, “Poor” have wealth 10-20% of
average, and “Super Poor” have wealth 10% of the average or less.
The figure shows that the Irish do not regress towards the mean,
and their wealth does not track that of the English “Super Poor”.

Source: 100% Death Register and Probate Calendar Transcriptions.
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Notes: “Irish” and “English” are defined for a surname based on the
distribution of holders’ locations of birth in the 1911 census. Taking
rare English surnames who have between 3 and 200 holders dying
1866-1900, we calculate average wealth by combining the sum of

probated wealth with the number of non-probated, whom we
assume die with £1. We then average wealth over each surname,
and compare it with the average for all English surnames. “Super
Rich” surnames are those that have wealth three times that of the
average, “Rich” are above average, “Poor” have wealth 10-20% of
average, and “Super Poor” have wealth 10% of the average or less.
The figure shows that the Irish do not regress towards the mean,
and their wealth does not track that of the English “Super Poor”.

Source: 100% Death Register and Probate Calendar Transcriptions.



Framework for Measuring Intergenerational Correlations

yt+1 = βyt + ut

β=intergenerational correlation
t=generation



What do different values of b imply?

b will lie somewhere between 0 and 1.
• b = 1 No convergence, regression towards the mean: The rich

stay rich forever, as do the poor.
• b = 0 Complete convergence in 1 generation, Complete and

instant regression towards the mean: We live in a classless
society (over time, not necessarily in cross section).

What about other values of b?



b = .2: Convergence in 3/4 gens
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b = .5: Convergence in 6/7 gens.
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b = .8: Convergence in >20 generations
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Time for Complete Convergence of Initial groups

(Within 10% of Avg. Wealth)
b=.2 2/3 gens
b=.5 6/7 gens
b=.8 >20 gens

• Small differences in b have major consequences for social
mobility



Friedman (1962, p. 171)

A major problem in interpreting evidence on the distribution
of income is the need to distinguish two basically different
kinds of inequality; temporary, short-run differences in in-
come, and differences in long-run income status. Consider
two societies that have the same annual distribution of in-
come. In one there is great mobility and change so that
the position of particular families in the income hierarchy
varies widely from year to year. In the other there is great
rigidity so that each family stays in the same position year
after year. The one kind of inequality is a sign of dynamic
change, social mobility, equality of opportunity; the other,
of a status society



The Great Gatsby Curve



b within the US

Source: Where is the Land of Oppurtunity?

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://eml.berkeley.edu/~saez/geo_slides.pdf


Intergenerational Correlations look like they are rising (e.g.
US):

Source: Long-term decline in intergenerational mobility in the
United States since the 1850s

https://www.pnas.org/doi/10.1073/pnas.1905094116
https://www.pnas.org/doi/10.1073/pnas.1905094116


The Problem

Almost all existing measures of social mobility are based on
observational correlations
They miss the deeper dynamics

• They mis-estimate social mobility
• They are fundamentally flawed

We can show this using surname based estimators for England
over the past millennium
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Surnames and Social Mobility in England, 1170–2012

Intergenerational Wealth Mobility in England, 1858–2012:
Surnames and Social Mobility

Why are Surname estimates of Mobility so different from
Conventional estimates?

Female Social Mobility via Hypergamy?

Who Marries Who: Marital Assortment



Surnames

Surnames are hereditary cultural labels that typically denote
an individual’s membership of a genetically related family.

• In England, surnames originated amongst the aristocracy
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))

• Modern forensics has famously solved decades old ’cold-cases’
exploiting the new art of genetic genealogy (Gymrek et al.
(2013))



Surnames and Social Mobility

It is hard to get individual level data but surnames provide a
shortcut

• Surnames link us to previous generations though the patriline –
in England we can link some people alive now to their
ancestors in 1086

With the high rates of social mobility typically found [e.g,
.2-.4], common surnames should rapidly lose status
information

• We can define rare surnames by their frequency in elite
surname lists



Oxbridge as a measure of Elite Status



Our First Example: ’Oxbridge’ Type names



Oxbridge Elite Surnames, 1830-2012



The Slow Decline of Oxbridge Elites, 1830-2012



b estimates, 1730-2009



Regression to the Mean of Low Status Names



English Surname Types

In the 12th century, surnames were a recent invention
Examples of Surname Types:

• Patroynimic: Johnson, ..son etc.
• Local: Hill, Wood etc. (local topography)
• Occupational: Smith(e), Taylor, Butcher. . .
• Nickname: Long, Short, Beardsly, Stout. . .



Types of Elite Surnames looked for at Oxbridge

Norman: Domesday book (1086) records the names of the
Norman conquerors of England.

• E.g. Baskerville, Darcy, Mandeville, Montgomery, Neville,
Percy, Punchard, and Talbot

Inquisitions Post Mortem of 1236-1299. Listed high status
landholders. E.g. : Berkeley, Pakenham
Locative Surnames: E.g. Atherton, Puttenham, Beveridge



How we measure b: Relative Representation

RelativeRepresentation =
shareElite

sharePop



N over time



Names Standardize over Time



Relative Representation at Oxbridge 1170-2012



What does this mean?

There is regression to the mean: b < 1
The rate of regression to the mean seems constant
Social mobility is slow
Social mobility rates appear similar for modern and feudal
England
The IR, democracy and 20th century education policies have
done nothing to speed the process up
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Rare Surnames Indicate Status





The Process for that paper

1. RQ: What is the correlation of status across generations in
Britain

2. New Idea: How about averaging over rare surnames
3. Use 1881 census to count names -rare -> N=5-20
4. Get all deaths for these names from freebmd.com

5. Look for these people in RCJ PPR calendars (pen + paper,
then entered into excel)

6. Fill in their wealth
7. Analyze in Stata

freebmd.com


Individual Surname Fortunes and Surname Averages

Figure: Regression to the Mean in Wealth across 5 gens



Regression Towards the Mean



Summary Stats



Regression Towards the Mean: Probate Rates



Regression Towards the Mean: Average Wealth



Regression Towards the Mean: Total Wealth



Estimating b via Individual Links



Estimaing b via Surname Averages



Relative Representation in the House of Commons,
1830-2012



Relative Representation among Solicitors and Barristers,
1950-2012



In Sum

Social mobility rates appear constant over time in England
Conventional estimates overestimate mobility
The World is substantially more socially rigid than we expected



And we can look at other places, globally
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Figure: A Distinctive Irish Wealth Pattern

Notes: “Irish” and “English” are defined for a surname based on the
distribution of holders’ locations of birth in the 1911 census. Taking
rare English surnames who have between 3 and 200 holders dying
1866-1900, we calculate average wealth by combining the sum of

probated wealth with the number of non-probated, whom we
assume die with £1. We then average wealth over each surname,
and compare it with the average for all English surnames. “Super
Rich” surnames are those that have wealth three times that of the
average, “Rich” are above average, “Poor” have wealth 10-20% of
average, and “Super Poor” have wealth 10% of the average or less.
The figure shows that the Irish do not regress towards the mean,
and their wealth does not track that of the English “Super Poor”.

Source: 100% Death Register and Probate Calendar Transcriptions.
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Why are Surname estimates of Mobility so different from
Conventional estimates?

Clark-Cummins: b = .8
Everyone else: b = .3 − .5

These are wildly different and suggest different Worlds

1. Life-course effects? - Comparing father and son’s at different
points

2. Income v wealth?
3. Unrepresentative Sample? Becker’s Dying words!
4. Can you think of others?



A clue: Individual vs Group

Figure: Individual vs. Group



People Trade off aspects of their latent status for lifestyle



Status is a Vector of Different but often Correlated
Attributes

Status = f (Income,Wealth,Education,Occupation,Address, ...)

One aspect of status will correlate more weakly than an
average

• Over say surnames/ surname groups

People will perhaps trade off one aspect of status for another



The Latent Factor Model of Social Mobility

Conventional
yt+1 = βyt + ut

y is some aspect of status – income, wealth, years of schooling
But

yt = τXt + et

where Xt is an underlying status that the various yt measure
imperfectly



New Work

Other scholars are now working with new methods to estimate
underlying social mobility rates

• For example Zhu for England 1851-1911
• Sthuler for Germany
• and Zach Ward for the US

They all find an underlying b much greater than the
observational correlation

https://academic.oup.com/ej/article/128/609/576/5069550
https://drive.google.com/file/d/1DA8YdYwCUqZqimCia7BmsgdFN9xZFZO0/view
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Figure: A Distinctive Irish Wealth Pattern

Notes: “Irish” and “English” are defined for a surname based on the
distribution of holders’ locations of birth in the 1911 census. Taking
rare English surnames who have between 3 and 200 holders dying
1866-1900, we calculate average wealth by combining the sum of

probated wealth with the number of non-probated, whom we
assume die with £1. We then average wealth over each surname,
and compare it with the average for all English surnames. “Super
Rich” surnames are those that have wealth three times that of the
average, “Rich” are above average, “Poor” have wealth 10-20% of
average, and “Super Poor” have wealth 10% of the average or less.
The figure shows that the Irish do not regress towards the mean,
and their wealth does not track that of the English “Super Poor”.

Source: 100% Death Register and Probate Calendar Transcriptions.



Inequality and Social Mobility: Simple Model Predicts ->

0.0

0.5

1.0

1.5

2.0

-4 -2 0 2 4

Deviation from Mean in SD Units

D
en

si
ty

b = .2

b = .8



Outline

Surnames and Social Mobility in England, 1170–2012

Intergenerational Wealth Mobility in England, 1858–2012:
Surnames and Social Mobility

Why are Surname estimates of Mobility so different from
Conventional estimates?

Female Social Mobility via Hypergamy?

Who Marries Who: Marital Assortment



Hypergamy

It is widely believed that women value social status in marital
partners more than men, leading to female marital hypergamy,
and more female intergenerational social mobility

• For example Almas et al. 2023 for Norway

http://jhr.uwpress.org/content/58/1/260.full.pdf


Church Marriage Registers, marriages 1837-2020

Figure: Example of Marriage Certificate, 1838

Figure: Example of Marriage Certificate, 1993



And Big Data: Registers of Births, Marriages and Deaths,
1837-2007

47,082,406 marriages from 1837 to 2007:
freebmd.com (1837-1980)
famliysearch.org (1980-2007).

• Here we attribute status to surnames using wealth [Cummins
2020,2021]

https://www.freebmd.org.uk/search
https://www.familysearch.org/search/collection/2285341?collectionNameFilter=false


Example Occupations



Status Differences in Marriage in England
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Status Differences in Marriage in Engtand
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Figure: Universe of Marriage Registers, 1912-2007



Hypergamy?



Hypergamy?



Hypergamy?

There is no evidence for hypergamy in England 1838 to today
• Men and Women Marry ’Up’ and Marry ’Down’ Equally



Hypergamy?
1. There is no significant hypergamy by women in English

marriage throughout 1837-2021, as measured by bride and
groom fathers’ occupational status, or by bride and groom
surname house value.

2. Women show no more social mobility in their marital pairings
than do men. Across the parent status distribution, women
match to men in just the same way as men match to women.

3. Across the family status distribution male and female marriage
rates are the same. There is no differential tendency to marry
across family status for women compared to men.

4. There is ancillary evidence that in England 1837-2021 the
physical appearance of women was a modest determinant of
matching in marriage. The underlying matching on social
abilities was high and constant at 0.8 1837-2021. Such a high
correlation would not be possible if men valued physical
appearance in women strongly, and this was uncorrelated with
social abilities.
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Who Marries Who: Marital Assortment

Degree of Marital Assortment matters for:

1. Household level inequality
2. Intergenerational mobility
3. Supply of “upper-tail human capital” (Mokyr et al.) which may

matter for IR

There has surprisingly little study of the degree of marital
assortment over the long run

• Post 1940
• Years of Education ~.4-.5



A Latent Variable Model of Marriage Choice

People have different characteristics
• Looks, intelligence, social connections, honesty, charm,

wisdom; y

All play a part in mate choice
But each individual characteristic is but one expression of
some underlying overall quality, X

• Perhaps represented by a vector of these characteristics;
X ≈ y1, y2, ..., yn

People match on some this latent factor (X ) that individual
observable characteristics (y1, y2, ..., yn) can give an imperfect
picture of...



Anna Karenina principle

Happy families are all alike; every unhappy family is
unhappy in its own way



Evidence of Marital Assortment, 2017

Source

https://www.nature.com/articles/s41562-016-0016


Figure: Marital Assortment and the Social Distribution of Abilities

Note: The standard deviation units are for the situation of zero assortment in
marriage.



Effects of Changed Assortment on Social Distribution take
time

Figure: Dynamics of an Increase in Marital Assortment

Note: The figure shows the share of the population with abilities above 2 and 2.5
standard deviations above the mean in the equilibrium population with a marital

correlation of 0.8 on social abilities, where the starting population has a 0.4 marital
correlation.



Interesting Questions

Did the adoption of highly assortative marriage in NW Europe
in the late middle ages create pre-conditions for the later
Industrial Revolution?

How assortative was marriage in most pre-industrial societies?



Pattern of Correlations around marriage

r = marital correlation
b = intergenerational correlation



The Latent Factor Model of Social Mobility

Conventional
yt+1 = βyt + ut

y is some aspect of status – income, wealth, years of schooling
But

yt = Xt + et

where Xt is an underlying status that the various yt measure
imperfectly



Measurement Error Plagues Social Mobility Studies

Why are surname based estimates so very different from
indvidual level correlations?
And of course!

• What of change over time? And over space?



Occupational Labels Change in Status Over Time

Source: Long-term decline in intergenerational mobility in the
United States since the 1850s

https://www.pnas.org/doi/10.1073/pnas.1905094116
https://www.pnas.org/doi/10.1073/pnas.1905094116


And Intergenerational Correlations look like they are rising
(e.g. US):

Source: Long-term decline in intergenerational mobility in the
United States since the 1850s

https://www.pnas.org/doi/10.1073/pnas.1905094116
https://www.pnas.org/doi/10.1073/pnas.1905094116


And vary Across Space, like in the US:

Source: Where is the Land of Oppurtunity?

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://eml.berkeley.edu/~saez/geo_slides.pdf


But

All of these US estimates suffer from measurement error
• The translation of underlying status to achieved status

The observational correlations matter
• But the true underlying correlation matter much much more

Where will the descendants of the rich be in 100/500 years
time?

• The observational correlations are useless
• The underlying correlations are what matter



Two Problems

1. Most women did not have formal educational attainments, or
formal occupations, until the mid 20th century

2. It is hard to get consistent measures of educational and
occupational status over time

We don’t need direct measures of bride’s attributes
• How?



Figure: Underlying Correlations

Note: Causal correlations are indicated by black lines, and non-causal ones by red.



Figure: Observed Correlations with Same Measurement Error for all

Note: Causal correlations are indicated by black lines, and non-causal ones by red.



The Method

The correlation in status of son and father in law will be θrb,
• compared to the son-father observed correlation of θb

Thus the underlying matching correlation in marriage can be
estimated from

r =
ρsl
ρsf

=
θrb

θb
(1)

The underlying intergenerational correlation of status in this
case as

b =
ρfl
ρsl

=
θrb2

θrb
(2)

The measurement attenuations cancel out



Marital Occupational Status Correlations



Intergenerational Occupational Status Correlations



A History of Marriage

European Marriage Pattern
England average age of marriage for women 25, men 27.
Consent of parents not required for marriages 21+
1837-79 both parties aged 21 and above in 77% of marriages
Many men, women living independent of parents aged 16 and
above
Large fraction of men, women never marry

Matching is bride-groom



Other Pre-Industrial Marriage Systems

Age of marriage of parties often younger before they can reveal
individual social competencies

Cousin Marriage common – Islamic World, Amerindian Groups

Arranged marriages between families very common – with
again often very young brides



A New Theory for the Origin of Growth?

England 1750-2021 had a marriage pattern where grooms
matched to brides very strongly in social abilities.

This implied both low rates of social mobility, and high
inequality

• a wide variance in social abilities

Most pre-industrial marriage systems would have much less
close correlations in bride and groom social abilities

Emergence of European Marriage Pattern circa 1400 would
cause substantial rise in share with upper level abilities by 1800

• And thus could be the fundamental causal force via “Upper
tail” Human capital for the origin of economic growth



Fin
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