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Motivation: The First Wealth Tax

• Renewed debate about wealth and capital taxation
• But limited by:

• lack of long-run data on wealth

• lack of quasi-experimental variation

• Leverage history of “first wealth tax”: the US general
property tax
• Unlike today, tax on all property, not just on real estate.

• Comprehensive coverage of US wealth since early 1800s
• Measure wealth for all US states and counties + 300 largest cities

• Rich sources of variation in taxes across space & time
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This Project

1. New source of historical data on wealth

2. New descriptive facts about wealth accumulation &
spatial inequality in the US

3. New estimates of effects of taxation on local wealth
accumulation
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Outline

1. A Brief History of the Property Tax in the US

2. Data

3. Wealth in the US: Descriptive Facts

4. The Effects of the Property Tax on Wealth Accumulation

4 / 51



Property tax in the colonies
• Borrowed from England (first recorded in 10th century: the

danegeld on land), started as a essentially tax on land

• Key “American innovation” was to apply it on all classes of
property, not just land.

• Two movements transformed the existing local property
taxes into an American institution, the “General Property
Tax,” with main characteristics common to all states.
• New or revised state constitutions after 1820 introduced

principles of uniformity & universality.

• After 1842 depression, states needed revenues that did not come
from investments in private corporations or public debt.

• Was primarily a local tax, but its main characteristics were
common to all states.

• Based on Jeffersonian/Jacksonian views of local democracy
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American Principles After the Early 1800s

• Universality: all property should be taxed, including
moveable and intangible. Exemptions strictly defined and
limited.
• Ad valorem: on basis of value.
• Uniformity: taxable property should be taxed at the

same rate.
• In rem: tax levied against property itself, not against

owner.
• Localism: local taxes to fund local gvt enforced by local

elected officials. Layered tax on property based on all
residing jurisdictions (state, counties, special districts (e.g.,
schools) & cities). No equivalent federal tax.

⇒ The US created 1st comprehensive tax on all forms of wealth
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Criticisms and Reforms At the Turn of the
20th Century

• Debates around the turn of 1900s (role of economists)
• Criticism based on (i) failure to reach all forms of property (ii)

regressivity (iii) double taxation.

• Movement of reforms
• Classification (replacing uniformity clause, allowing lower tax on

intangible property)
• Increased enforcement (equalization, State tax commissions to

regulate assessment)

• The demise after 1930s
• New Deal: vast expansion of national government over local

government
• Great Depression & Post-WWII: increase in exemptions (e.g. for

homestead) and property tax limitation laws
• Increase in other sources of revenue (including from income tax

& sales tax)
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Property Tax as Backbone of State Revenue

Share Tax Revenue Poll Tax
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Property Tax as Backbone of City Revenue
% of city revenue from general property tax: 64% on average

The average city value is plotted on core based statistical areas for readability.
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Property Tax: Types

1. General Property Tax: The regular property tax, whose
assessment and collection apply to the “average” citizen

2. Special Property Taxes: mainly applied to specific
businesses
• corporation taxes (on value of corporate property)
• bank taxes (on value of capital stock)
• security taxes
• mortgage taxes
• frontage taxes
• tonnage taxes
• merchants’ taxes
• manufacturers’ taxes
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Property Tax: Tax Base

1. Real Property: Value of land, buildings & improvements
2. Personal Property: Varies by state but includes most forms of

property:
• Tangible property (furniture, livestock, merchandise, valuables).
• Intangible property (money and bank deposits, mortgages, debts

and credits, stocks, bonds).

3. Exemptions: Varies by state (and add’l exemptions in Southern
localities), on :
• Public property (land, public buildings)
• Religious property (churches, cemeteries, religious societies).
• Charities, hospitals, schools and libraries
• On account of public policy: Treasury bonds, abatement for

individuals (one $25 watch in VT) or specific sectors (10 bee
stands & beet sugar factories in IA)

• Provisions to avoid double taxation (e.g. if some utilities tax
directly, stocks/bonds exempt)

• → we can add back exemptions
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Example of Private Property: Connecticut
Categories of Personal Wealth
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Outline

1. A Brief History of the Property Tax in the US

2. Data

3. Wealth in the US: Descriptive Facts

4. The Effects of the Property Tax on Wealth Accumulation
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Data Contribution

• Existing data on wealth is sparse Details

• Income has well-known measurement issues
• Imputed from occupations & occupations ranking from 1950
• Wealth measures something conceptually different than income

Income vs Wealth

• Property tax data collected has higher granularity over
time and space
• Property values can provide good measure of private

wealth
1. Account for double counting by excluding corporate property
2. Account for cross-jurisdiction ownership of real estate wealth (at

aggregate level)
3. Account for wedge between assessed and market values
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Measuring Wealth From Reported Statistics
1. Double counting of corporate assets?

• Intangible and tangible personal property taxed at residence in
the GP Tax (e.g. shares in companies)

• Corporate assets taxed at location with special/different taxes
(may lead to double tax).

• We only count corporate assets once, on the owner side.
2. Cross-Border Real Assets

• Real property taxed at location
• Issue if real assets held across boundaries
• Limited in practice (+ solved by aggregation at higher geo. level)

3. Assessment 6= Market Value

rit = τit · bit

= τit · γit · hit

• r: property tax revenues; τ : tax rate on assessed value of
property; b : Assessed value of property measured by assessors

• We want to measure true market value h
• ”Assessment ratio” : γ = b

h
• Legally, γ = 1 in most states, in practice, γ < 1
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Assessment ratio

Notes: The figure shows the average effective ratio of assessed to true value of all property used for
state property taxation. Dashed lines indicate the 25th and 75th percentiles. Decline in 1860-1880
happens as intangible property gained in importance during the industrialization (share of personal
property in tax base is stable), increase from 1910 is due to adoption of state tax commissions and
increased enforcement (average year of adoption: 1908).
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Validation Using Data on Market Values
Estimated Value of Taxable Land vs Census of Agriculture Value of
Land (state-year level)
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New Wealth Data
State-level Wealth Series
• Collected from annual State reports on property taxation
• Additional sources: Ely (1888), Annual Financial Statistics

of States 1915-1939
• Covers all 50 States (+DC and Puerto Rico) for 1793-1940,

N = 4,583

County-level Wealth Series
• Digitized Census report on Wealth, Debt, Taxation

(1870-1920)
• Covers all counties every decade for 1870-1920, N = 18,242

City-level Wealth Series
• Digitized Census annual Financial Statistics (1899-1938)
• Covers large U.S. cities (> 30k 1899-1930, > 100k

1931-1938), N=7,026, n= 327 cities
• Also have data on additional 259 small cities for 1903

(8,000 - 25,000 population)
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New Wealth Data II
State- & county level property tax legislation:
• Collected from state reports for all states since 1790
• Secondary sources by contemporary economists and legal scholars:

Ely (1888), Stimson (1886), Lutz (1917), NICB (1923, 1925), NTA
conferences (1907-1925), Jensen (1931)

• Data on (i) assessment ratio (ii) exemptions (iii) general vs classified
property taxation (iv) enforcement

City-level property tax legislation:
• Digitized Census Annual Financial Statistics 1899-1938
• Data on assessment ratio and general vs classified property taxation
• Rauch (1995) on forms of government.

Existing wealth series: used for benchmarking
• Census question on 1850 (real estate only), 1860, 1870 (problems..)
• Piketty-Zucman (2014): national wealth data for selected years: 1774,

average 1805-1810 and 8 years during 1850-1940.
Additional Data Details
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Sources and Coverage for Connecticut

Admission Sample period Sources

1788 1798 - 1940 Biennial Reports of the Tax Commissioner (1905-1922)
Reports of the Comptroller (1901-1923)
Reports of the Treasurer (1903-1920)
Assessment and Collection of Taxes by Town Officials (1907-1908)
Report of the Connecticut Tax Study Commission (1959)
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Tax Lists from Connecticut
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Data Coverage at State-level
Share of population covered in state-level wealth series
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Outline
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4. The Effects of the Property Tax on Wealth Accumulation
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Income: US Overtook Europe in 19th Century
GDP Per Capita: US, UK & France (1800-1940)
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But US Remained “Poor” Relative to Europe
Private Wealth Per Capita: US, UK & France (1800-1940)
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Wealth Grew Much Faster Than Income
Private Wealth & GDP Per Capita: US (1800-1940)
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But Initial Wealth To GDP Very Low
Private Wealth To GDP Ratios: US, UK & France (1800-1940)

Comparison to Goldsmith [1951] Sensitivity 27 / 51



The Demise of the Rich South?
Wealth Per Capita As Fraction of US GDP Per Capita By Region
(1790-1940)
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The Structure of Wealth In the South
Decomposition of Wealth Per Capita In Southern States (1830-1940)
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The South Has Always Been Poor
Wealth Per Capita Excluding Enslaved People By Region (1830-1940)
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The Geography of Wealth in the US
Wealth Per Capita As Fraction of US GDP Per Capita By County 1860

State Maps
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The Geography of Wealth in the US
Wealth Per Capita As Fraction of US GDP Per Capita By County 1870

State Maps
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The Geography of Wealth in the US
Wealth Per Capita As Fraction of US GDP Per Capita By County 1880

State Maps
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The Geography of Wealth in the US
Wealth Per Capita As Fraction of US GDP Per Capita By County 1890

State Maps
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The Geography of Wealth in the US
Wealth Per Capita As Fraction of US GDP Per Capita By County 1900

State Maps
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The Geography of Wealth in the US
Wealth Per Capita As Fraction of US GDP Per Capita By County 1910

State Maps
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The Geography of Wealth in the US
Wealth Per Capita As Fraction of US GDP Per Capita By County 1920

State Maps

37 / 51



Correlation with geography of income today
County Level Wealth in 1920 vs Opportunity Atlas Income Data
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Correlation with geography of income today
County Level Wealth in 1920 vs Opportunity Atlas Income Data
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Spatial Wealth Inequality Is Very Persistent
Wealth Rank Persistence for Counties

Persistence Across States
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β-Convergence
Initial Wealth vs Growth Rate of Wealth By County

log(yi,t/yi,t−1) = ai,t − (1− exp(−β)) · log(yi,t−1) + uit
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β-Convergence
Initial Wealth vs Growth Rate of Wealth By County

β-convergence 2 times slower than Barro & Sala-i-Martin (2004)
at state level
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β-Convergence
Initial Wealth vs Growth Rate of Wealth By County

Slow convergence driven by Southern counties. β = 0.049
excluding South.
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β-Convergence
Initial Wealth vs Growth Rate of Wealth By County
Comparison to County Income
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β-Convergence
Initial Wealth vs Growth Rate of Wealth By County

Conditional on geography, convergence much stronger
40 / 51



β-Convergence
Initial Wealth vs Growth Rate of Wealth By County
Comparison to County Income

Conditional on geography, convergence much stronger

40 / 51



β-Convergence
Initial Wealth vs Growth Rate of Wealth By County
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β-Convergence
Initial Wealth vs Growth Rate of Wealth By County

Conditional on geography, convergence much stronger
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No σ-convergence in Wealth Across the US
Evolution of Wealth Dispersion Across US Counties With Comparison to
Income
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No σ-convergence in Wealth Across the US
Evolution of Wealth Dispersion Across US Counties With Comparison to
Income
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No σ-convergence in Wealth Across the US
Evolution of Wealth Dispersion Across US States With Comparison to
Barro & Sala-i-Martin (2004)
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Correlates of Wealth Growth
County Level Estimates (1870-1920)

Table
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Correlates of Wealth Growth
County Level Estimates (1870-1920)

Table
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4. The Effects of the Property Tax on Wealth Accumulation
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Property Taxation & Wealth Accumulation

• How does property taxation affect wealth accumulation?
• We leverage:

1. Geographical depth of data: large variation in property tax rates
across 300+ municipalities City Effective Tax Rates

2. Historical depth: annual frequency over long time period (40yrs)

• Identify episodes of large, sudden and persistent increases
(decreases) in effective property tax rate Selection Algorithm

• Generalized Synthetic Control Approach (Xu [2017])
• Generalized IFE model à la Bai [2009]
• Allows aggregation of multiple synthetic control experiments
• And dimension reduction à la Abadie & L’Hour [2009]

Individual Synthetic Controls Events
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Tax Rates Around Tax Increase Events
Generalized Synthetic Control Estimates
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Total Property Value: Tax Increases
Generalized Synthetic Control Estimates: Property Value

 Implied Elasticity of Capital Flow w.r.t Net-of-Tax Rate ≅1
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Extensive vs Intensive Responses
Generalized Synthetic Control Estimates: Population

Implied Elasticity of Population ≅.3
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Extensive vs Intensive Responses
Generalized Synthetic Control Estimates: Per Capita Property Value

Implied Elasticity of Capital Flow per Capita ≅.7
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Personal Property Per Capita
Generalized Synthetic Control Estimates
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Real Property Per Capita
Generalized Synthetic Control Estimates
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Decomposing Per Capita Wealth Responses

1. Selective Migration:
• Little evidence that effect driven by selective migration

Selective Migration

2. Reporting / Evasion:
• Significant responses of personal property per capita

Personal Property

• Indicative of possible avoidance/evasion behaviors
• But enforcement & assessment ratios do not fall

Assessment Ratios

3. Capitalization:
• Semi-elasticity of real estate property value in first five years
≈ .25 Real Property

• Prima facie evidence of significant capitalization of local
property taxes into prices of local assets
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Heterogeneity Analysis
TWFE Estimates Using All Variation Across Cities

b=0.57 (0.13)
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Heterogeneity Analysis
TWFE Estimates Using All Variation Across Cities

b=0.57 (0.13)
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Heterogeneity Analysis
TWFE Estimates Using All Variation Across Cities

b=0.09 (0.06)
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Conclusion

• We offer new historical source of data on wealth and local
public finances in the US over very long run
• Open source and available online very soon

• We document patterns of wealth accumulation in the long
run and across space
• US was relatively “poor” throughout 19th century
• Spatial inequality in wealth extremely persistent over time

• We estimate impact of property tax on wealth
accumulation
• Find large responses, driven by migration & capitalization
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Data Sources
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Final Data

• Property value1,2,3

• Assessed value of real property : Town Property, Land, and
Improvements4

• Assessed valuation of general property : Real, Personal and
Other Property1,2,3

• Rate of poll taxes4

• Tax rate on assessed property value1,2,4

• Average rate of property tax for all purposes (state, county,
local)4

• Levy of property tax: Amount1,2,3

• Levy of the general property tax: Amount1,2,3

• Assessment ratio1,2,3

Superscripts indicate the level of data: 1 City, 2 County, 3 State, 4 State from State Reports
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Existing Data on Wealth is Sparse
• National wealth:

• Alice Hanson Jones estimates from probate records in 1774.
• Blodget (1806) estimates for average 1805-1810.
• Census questions for 1850 (only real estate) 1860 and 1870.
• Goldsmith series (HSUS Ce233-256) for selected years in 19th

century
• Annual wealth estimates for 1916-1945 from Kopczuk and Saez

(2004) based on balance sheets of Goldsmith (1952) and Wolff
(1989).

• Harmonized series using sources above in Piketty and Zucman
(2013), including annual series 1870-1916 assuming a constant
rate of real capital gains per decade.

• State-level: Sylla Legler Wallis (1993) and Holt (1977) for
assessed property value but partial coverage of
years/countries.
• County-level: No existing series.
• City-level: Studies on selected cities using assessed

property value (e.g. Tabellini (2019: 42 cities for 3 Census
years)

Back
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Wealth is not the same as income

Back
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Construction of State-level Wealth
Steps to construct final wealth variable.

1. Start from total assessed property value per state-year
• Pre-1860: use first rate value available if only know property tax

revenue (20% obs for Vermont)
• US wealth series: linear extrapolation of state values if missing

to maintain panel composition (for descriptive graphs only)
Sensitivity

2. Obtain total property value using assessment ratio
• Using ratio from state reports and Census

Robustness fixed ratio

3. Add value of enslaved people 1790-1864 from Einhorm
(2001)

4. Exclude corporate property (“other”) for double taxation
5. Construct average wealth per capita as share of national

GDP per capita Robustness: use wealth in 1860 as weight

6. Construction of national wealth: add exempted property
• Use bounds on ratio of exempt to taxable property from NICB

(1923)
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Construction of County-level wealth

1. Start from total assessed property value per county-decade
2. Obtain total property value using state-level assessment

ratio
• Using ratio calculated by Census every decade and Tax

Commissions
• Exclude self-reported ratios

3. Construct national wealth using total taxable property
value and state-level share of exempt property
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Construction of City-level wealth

1. Start from total assessed property value per city-year
2. Obtain true property value using city-level assessment ratio

• Using assessment ratio reported by local tax officials
• Rescale using state-level ratio to correct for reporting bias

• Using state ratio from Census and state sources (State tax
commission + others)

• Correction such that average city ratio is equal to state
ratio

3. Construct national wealth using total taxable property
value and state-level share of exempt property
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Additional Data

1. Temperature, Precipitations, Elevation and Soil
Characteristics from Allen and Donaldson (2020)

2. Interest Rates and Yields from Historical Statistics of the
US

3. US Post Offices info from Blevins and Helbock (2021)
4. Geographic characteristics from Bazzi et al. (2020), Atack

(2015,2017) and the National Oceanic and Atmospheric
Administration (NOAA)

5. State revenue and expenditure from Sylla Legler Wallis
(2006) and Hindman (2010). Breakdown: Revenue

Expenditure

6. Connecticut detailed grand list of property 1864-1995 from
Ely (1888)

Back
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Sylla-Legler-Wallys (2006) and Hindman
(2010): Expenditure Breakdown

• Expenditure
• Education and libraries
• Transportation
• Public safety and protection of property
• Public welfare, social services, and charities
• Health and sanitation
• Charities, hospitals, and corrections, n.e.c.
• Veterans’ services
• Housing and community development
• Natural resources and agriculture
• Liquor store
• Utilities
• Insurance trust
• Intergovernmental, n.e.c.

Back
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Sylla-Legler-Wallys (2006) and Hindman
(2010): Revenue Breakdown

• Revenue
• Property taxes
• Sales taxes
• Income taxes
• License taxes
• Estate or gift taxes
• Severance taxes
• Poll taxes
• Taxes, n.e.c.
• Special assessments
• Liquor store
• Utility revenue
• Insurance trust
• Lottery
• General Property taxes
• Special, selective, or corporate revenue
• Tax revenue
• Intergovernmental revenue

Back
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Sensitivity Checks Wealth
Series
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Comparison to Goldsmith [1951]

Back
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Sensitivity

Back
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Sensitivity

Back
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Sensitivity

Back
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Sensitivity

Back
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Sensitivity

Back Wealth to GDP
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Sensitivity

Back

19 / 117



Sensitivity

Back
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Sensitivity

Back

21 / 117



Sensitivity

Back
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Sensitivity

Back
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Wealth Definitions and adjustments

1. General property value: Value of property subject to
general property tax

2. Private wealth: Excludes corporate property subject to
property tax (public utility companies: railway, gas,
electricity, water supply)

3. National wealth: Rescale to account for value of property
excluded from property tax (public property and other
exemptions) Early period: Property valuation is calculated
as the product of revenue and the first observed rate.
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Definitions of adjustments

1. Early Period: Property valuation is calculated as the
product of revenue and the first observed rate.

2. Linear Interpolation for US wealth series descriptive
graphs only

3. Upward adjustment: Increase wealth by 20% to account
for under-assessment following Piketty-Zucman
adjustments

4. Higher/lower bound: Bound on the share of total
wealth excluded from property taxation (from 7-19%) using
NCIB calculations for New Jersey and New York (only
states available).
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No Adjustement

Back
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+ Early period

Back
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+ Linear Interpolation

Back
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Raw Private Wealth observations

Back
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+Early Period

Back
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+Linear Interpolation
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Additional Wealth Statistics
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Share of Tax Revenue from Property Tax

Share State Revenue Poll Tax
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Share of State Revenue from Poll Tax
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Share of Tax Revenue from Poll Tax
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The Geography of Wealth in the US
Wealth Per Capita As Fraction of US GDP Per Capita By State

Back
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The Geography of Wealth in the US
Wealth Per Capita As Fraction of US GDP Per Capita By State
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County Determinants
Dependent variable: Log Total Household Property Value Per Capita

(1) (2) (3) (4) (5) (6)

10-Year ∆ 10-Year ∆ 10-Year ∆ 10-Year ∆ 50-Year ∆ in 1870

L10 Log Total Household Property Value Per Capita -0.278∗∗∗ -0.471∗∗∗ -0.576∗∗∗ -0.588∗∗∗ -0.784∗∗∗

(0.008) (0.013) (0.015) (0.015) (0.037)
A. Geography

Average Min. January Temperature - °C 0.024 0.058∗∗∗ 0.044∗∗ 0.003 0.006
(0.019) (0.018) (0.019) (0.041) (0.045)

Average Max. July Temperature - °C -0.139∗∗∗ -0.104∗∗∗ -0.098∗∗∗ -0.046 -0.379∗∗∗

(0.023) (0.023) (0.023) (0.046) (0.061)
Average Soil Nutrient Availability -0.111∗∗∗ -0.101∗∗∗ -0.104∗∗∗ -0.122∗∗∗ -0.164∗∗∗

(0.008) (0.008) (0.008) (0.016) (0.018)
Average Soil Net Primary Productivity 0.030∗∗∗ 0.074∗∗∗ 0.063∗∗∗ 0.029 0.069∗∗

(0.011) (0.013) (0.013) (0.025) (0.027)
Average Elevation in meters -0.046∗∗ -0.085∗∗∗ -0.096∗∗∗ -0.035 -0.212∗∗∗

(0.019) (0.017) (0.018) (0.038) (0.055)
Average Ruggedness -0.032∗∗∗ -0.000 0.001 -0.010 -0.107∗∗∗

(0.010) (0.010) (0.010) (0.022) (0.026)
Average January Precipitation -0.089∗∗∗ -0.105∗∗∗ -0.101∗∗∗ -0.055∗∗ -0.101∗∗∗

(0.017) (0.016) (0.016) (0.028) (0.035)
Average July Precipitation -0.085∗∗∗ -0.045∗∗∗ -0.051∗∗∗ 0.000 -0.045∗∗

(0.009) (0.010) (0.010) (0.020) (0.021)
Min. Distance to Coast 0.010 0.063∗∗∗ 0.069∗∗∗ 0.069∗∗∗ 0.233∗∗∗

(0.010) (0.011) (0.011) (0.023) (0.030)
Does a Canal cross 0.066∗∗∗ 0.124∗∗∗ 0.111∗∗∗ -0.056 0.060

(0.022) (0.026) (0.026) (0.043) (0.043)
Does a Steamboat-Navigated River cross -0.012 -0.023∗ -0.027∗∗ -0.039 0.053∗

(0.012) (0.013) (0.013) (0.026) (0.027)
B. Demographics

L10 Log Population -0.056∗∗∗ -0.073∗∗∗ -0.041∗∗ 0.061∗∗

(0.011) (0.011) (0.017) (0.026)
L10 % Population Literate 0.194∗∗∗ 0.175∗∗∗ 0.106∗∗∗ 0.291∗∗∗

(0.013) (0.013) (0.023) (0.040)
L10 % Male 0.033∗∗∗ 0.027∗∗ 0.004 0.063∗∗

(0.012) (0.010) (0.019) (0.028)
L10 % White -0.109∗∗∗ -0.106∗∗∗ 0.022 -0.347∗∗∗

(0.010) (0.009) (0.018) (0.055)
L10 % Foreigners 0.045∗∗∗ 0.037∗∗∗ 0.064∗∗∗ -0.043∗∗

(0.009) (0.009) (0.015) (0.018)
∆ Log Population -0.125∗∗∗ -0.128∗∗∗ -0.091

(0.026) (0.026) (0.058)
C. Occupations

L10 Top % Population in Agriculture -0.067∗∗∗ -0.159∗∗∗ 0.009
(0.015) (0.036) (0.035)

L10 Top % Population in Mining 0.020 0.001 0.086∗∗∗

(0.016) (0.036) (0.031)
L10 Top % Population in Production 0.040∗∗∗ -0.141∗∗∗ 0.171∗∗∗

(0.014) (0.037) (0.034)
L10 Top % Population in Commerce 0.027∗ -0.049 0.127∗∗∗

(0.015) (0.033) (0.033)
L10 Top % Population in Public Administration 0.013 0.075∗∗ -0.036

(0.014) (0.032) (0.035)

Observations 15,040 10,562 8,641 8,631 1,546 1,435
Number of units 2,946 2,017 2,016 2,016 1,546 1,435
Period 1870-1920 1870-1920 1870-1920 1870-1920 1870 1860
Adjusted R2 0.37 0.50 0.57 0.57 0.52 0.58
Implied Convergence 0.033 0.064 0.086 0.089 0.031
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Variable Definitions

• Property Tax Classification: indicator taking value 1 if
a state enacted a reduced tax regime for classes of property
more prone to evasion ( typically intangible or personal
property).
• Tax Ferret: indicator taking value 1 if a state hired tax

officials to search for omitted property subject to taxation.
• State Tax Commission: indicator taking value 1 every

year since the adoption of the State Tax Commission.
• Oil Discovery: indicator taking value 1 every year since

the discovery of oil within a State.
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County Summary Statistics
1880 1920

All Top
Decile

Bottom
Decile Difference All Top

Decile
Bottom
Decile Difference

(1) (2) (3) (4) (5) (6) (7) (8)

A. Wealth
Real Property Value Per Capita 14.76 42.29 3.77 38.52*** 23.51 60.24 5.77 54.48***

(17.67) (43.40) (0.73) [0.00] (16.37) (13.01) (1.18) [0.00]
Property Tax Rate (%) 0.62 0.56 0.62 -0.06** 1.20 0.75 1.53 -0.78***

(0.28) (0.23) (0.25) [0.01] (0.64) (0.32) (1.05) [0.00]
B. Economics
Number of Patents 5.00 20.44 0.19 20.24*** 8.05 5.42 0.74 4.68**

(34.96) (96.17) (0.53) [0.00] (51.91) (26.88) (1.74) [0.01]
% Living on a Farm 0.44 0.57 0.32 0.25*** 0.49 0.49 0.28 0.21***

(0.20) (0.22) (0.16) [0.00] (0.23) (0.17) (0.17) [0.00]
Railroad Length (km) 372.69 373.68 373.68 0.00 507.27 509.12 501.18 7.94**

(19.28) (0.00) (0.00) [.] (30.67) (0.00) (63.15) [0.04]
Oil Discovery 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00

(0.00) (0.00) (0.00) [.] (0.03) (0.00) (0.06) [0.30]
% Population in Commerce 0.25 0.37 0.13 0.24*** 0.24 0.22 0.14 0.08***

(0.15) (0.17) (0.07) [0.00] (0.11) (0.07) (0.07) [0.00]
C. Demographics
Population 21.44 38.70 10.36 28.34*** 34.15 21.21 18.98 2.23

(44.67) (111.53) (6.70) [0.00] (96.77) (55.30) (11.08) [0.53]
% Population Literate 0.56 0.71 0.37 0.34*** 0.71 0.77 0.60 0.16***

(0.17) (0.06) (0.12) [0.00] (0.09) (0.03) (0.08) [0.00]
% Male 0.53 0.57 0.51 0.06*** 0.52 0.53 0.51 0.02***

(0.05) (0.08) (0.03) [0.00] (0.02) (0.03) (0.01) [0.00]
% White 0.85 0.96 0.75 0.22*** 0.88 0.98 0.73 0.24***

(0.22) (0.07) (0.26) [0.00] (0.20) (0.05) (0.25) [0.00]
% Foreigners 0.11 0.22 0.02 0.19*** 0.07 0.09 0.01 0.09***

(0.13) (0.12) (0.08) [0.00] (0.08) (0.06) (0.02) [0.00]
Number of counties 2,247 227 218 2,738 277 256

Notes: Deciles are calculated for Property Value Per Capita. Property Value per Capita,
Railroad Length, and Population are expressed in thousands.
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County Wealth Determinants
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Dependent variable: Log Real Property Value Per Capita

A. Public Policy

L10 Enforcement - State Tax Commission 0.20∗∗∗ 0.07∗∗∗ -0.13∗∗∗ 0.20∗∗∗ 0.06∗∗∗ -0.07∗∗∗ -0.05∗∗∗ -0.06∗∗∗ -0.05∗∗∗

(0.02) (0.02) (0.01) (0.02) (0.02) (0.01) (0.01) (0.01) (0.01)
L10 Enforcement - Tax Ferret -0.01 0.11∗∗∗ 0.10∗∗∗ -0.09∗∗∗ 0.02 0.07∗∗∗ 0.12∗∗∗ 0.12∗∗∗ 0.11∗∗∗

(0.03) (0.02) (0.02) (0.03) (0.02) (0.02) (0.01) (0.01) (0.01)
L10 Property Tax Classification -0.42∗∗∗ -0.59∗∗∗ -0.36∗∗∗ -0.42∗∗∗ -0.60∗∗∗ -0.33∗∗∗ -0.11∗∗∗ -0.16∗∗∗ -0.14∗∗∗

(0.03) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02) (0.02) (0.02)
L10 Log (1 - Property Tax Rate) 3.75 33.59∗∗∗ 47.08∗∗∗ 4.54∗ 33.88∗∗∗ 44.97∗∗∗ 11.51∗∗∗ 8.98∗∗∗ 5.05∗

(2.52) (3.48) (3.53) (2.48) (3.45) (3.47) (2.39) (3.19) (3.00)
B. Economics

L10 Log Number of Patents 0.03∗∗∗ 0.06∗∗∗ 0.02∗∗ 0.07∗∗∗ -0.04∗∗∗ -0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

L10 % Living on a Farm 0.48∗∗∗ 0.56∗∗∗ 0.31∗∗∗ 0.46∗∗∗ -0.01 0.03
(0.09) (0.06) (0.09) (0.06) (0.07) (0.07)

L10 Log Railroad Length 0.00∗∗∗ -0.00 0.00∗ -0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

L10 Oil Discovery -0.02 -0.06 -0.32 0.04 -0.03 -0.05
(0.20) (0.15) (0.20) (0.16) (0.11) (0.10)

L10 % Population in Commerce 1.26∗∗∗ -0.05 1.46∗∗∗ 0.03 0.17 0.16
(0.12) (0.10) (0.13) (0.10) (0.14) (0.13)

C. Demographics

L10 % Log Population -0.17∗∗∗ -0.17∗∗∗ -0.09∗∗∗

(0.01) (0.01) (0.02)
L10 % Population Literate 3.28∗∗∗ 3.38∗∗∗ 0.97∗∗∗

(0.08) (0.10) (0.14)
L10 % Male 0.59∗ 0.82∗∗∗ 2.36∗∗∗

(0.30) (0.30) (0.38)
L10 % White -0.24∗∗∗ -0.31∗∗∗ -0.22

(0.04) (0.05) (0.22)
L10 % Foreigners 0.95∗∗∗ 0.83∗∗∗ -0.83∗∗∗

(0.08) (0.08) (0.19)

Observations 10,402 7,765 7,764 10,402 7,765 7,764 10,277 7,654 7,652
Number of units 2,803 2,776 2,776 2,803 2,776 2,776 2,678 2,665 2,664
Period 1890-1920 1890-1920 1890-1920 1890-1920 1890-1920 1890-1920 1890-1920 1890-1920 1890-1920
Adjusted R2 0.04 0.20 0.61 0.07 0.23 0.63 0.81 0.80 0.82
Decade fixed effect X X X X X X
County fixed effect X X X

Notes: Standard errors clustered at the county level. 103 / 117



State Summary Statistics
1870 1930

All Top 50% Bottom
50% Difference All Top 50% Bottom

50% Difference

(1) (2) (3) (4) (5) (6) (7) (8)

A. Wealth
Private Wealth Per Capita (2012 prices) 10.37 14.27 6.48 7.78*** 29.31 39.85 18.76 21.09***

(5.65) (5.37) (2.19) [0.00] (12.74) (7.69) (6.35) [0.00]
State Property Tax Rate (%) 0.21 0.21 0.21 0.00 0.18 0.13 0.24 -0.11**

(0.11) (0.09) (0.15) [0.95] (0.16) (0.10) (0.19) [0.02]
B. Economics
Number of Patents 1.50 2.00 1.00 1.00 1.15 1.08 1.21 -0.13

(1.91) (2.65) (0.00) [0.13] (0.50) (0.28) (0.66) [0.40]
Fraction of state population living on a farm 0.58 0.64 0.52 0.12** 0.70 0.76 0.63 0.13**

(0.16) (0.17) (0.13) [0.03] (0.17) (0.14) (0.18) [0.01]
Railroad Length (km) 1.75 2.23 1.27 0.96* 7.99 8.74 7.23 1.51

(1.61) (2.01) (0.89) [0.08] (5.10) (5.66) (4.46) [0.31]
Oil Discovery 0.15 0.06 0.24 -0.18 0.15 0.04 0.25 -0.21**

(0.36) (0.24) (0.44) [0.16] (0.36) (0.20) (0.44) [0.04]
% Population in Commerce 0.32 0.42 0.22 0.21*** 0.39 0.42 0.36 0.06**

(0.16) (0.15) (0.07) [0.00] (0.09) (0.09) (0.09) [0.03]
C. Demographics
Population 1,000.78 1,276.51 725.06 551.44* 2,547.67 3,014.49 2,080.85 933.64

(863.79) (1,081.79) (455.07) [0.06] (2,529.21) (3,271.57) (1,383.47) [0.20]
% Population Literate 0.56 0.66 0.46 0.19*** 0.76 0.79 0.73 0.07***

(0.17) (0.10) (0.18) [0.00] (0.06) (0.02) (0.06) [0.00]
% Male 0.52 0.51 0.53 -0.02 0.51 0.51 0.51 0.01

(0.05) (0.03) (0.07) [0.26] (0.02) (0.02) (0.01) [0.23]
% White 0.84 0.94 0.74 0.20*** 0.89 0.96 0.83 0.13***

(0.20) (0.13) (0.21) [0.00] (0.13) (0.04) (0.16) [0.00]
% Foreigners 0.14 0.18 0.10 0.08* 0.10 0.13 0.07 0.05**

(0.12) (0.09) (0.14) [0.05] (0.08) (0.06) (0.08) [0.02]
Number of States 34 17 17 48 24 24

Notes: Deciles are calculated for Property Value Per Capita. Property Value per Capita,
Railroad Length, and Population are expressed in thousands.
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State Wealth Determinants
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Dependent variable: Log Private Wealth Per Capita (2012 prices)

A. Public Policy

L10∼15 Enforcement - State Tax Commission 0.04 -0.04 -0.22∗∗∗ -0.04 -0.10 -0.19∗∗ 0.01 0.03 0.05
(0.10) (0.09) (0.07) (0.14) (0.12) (0.08) (0.05) (0.06) (0.05)

L10∼15 Enforcement - Tax Ferret -0.35∗∗ -0.16∗∗ -0.14∗∗∗ -0.34∗∗ -0.15∗ -0.13∗∗ -0.01 0.06 0.10∗∗

(0.14) (0.08) (0.05) (0.14) (0.08) (0.05) (0.05) (0.05) (0.04)
L10∼15 Property Tax Classification -0.03 -0.07 -0.05 -0.05 -0.10 -0.02 -0.02 0.05 0.01

(0.12) (0.10) (0.06) (0.13) (0.10) (0.06) (0.06) (0.06) (0.05)
L10∼15 Log (1- Property Tax Rate) 24.96∗∗ 28.61∗∗ 28.97∗∗∗ 31.76∗∗∗ 33.59∗∗ 30.88∗∗∗ 12.97∗ 8.32 4.56

(10.36) (10.69) (8.24) (11.74) (12.80) (9.54) (7.27) (6.31) (4.68)
B. Economics

L10∼15 Log Number of Patents 0.02 -0.09 0.03 -0.05 0.06∗∗ 0.06∗∗

(0.15) (0.13) (0.13) (0.12) (0.03) (0.03)
L10∼15 % Living on a Farm 2.12∗∗∗ 1.13∗∗∗ 1.84∗∗∗ 1.12∗∗∗ 0.32 0.91

(0.44) (0.40) (0.50) (0.40) (0.55) (0.73)
L10∼15 Log Railroad Length 0.15∗∗ 0.06 0.15∗∗ 0.04 -0.64∗∗∗ -0.38∗∗

(0.06) (0.09) (0.06) (0.10) (0.19) (0.19)
L10∼15 Oil Discovery -0.29 -0.23∗ -0.28 -0.23∗ 0.00 0.00

(0.21) (0.12) (0.21) (0.13) (.) (.)
L10∼15 % Population in Commerce -0.90∗∗ -2.49∗∗∗ -0.43 -2.68∗∗∗ -0.42 -1.38∗∗∗

(0.39) (0.47) (0.47) (0.52) (0.52) (0.48)
C. Demographics

L10∼15 Log Population -0.08 -0.04 -1.03∗∗∗

(0.07) (0.08) (0.19)
L10∼15 % Population Literate 4.18∗∗∗ 4.64∗∗∗ -0.77

(0.88) (1.13) (1.53)
L10∼15 % Male -7.60∗∗∗ -6.58∗∗∗ 1.23

(2.30) (2.32) (2.74)
L10∼15 % White 0.13 -0.08 3.49

(0.29) (0.38) (2.41)
L10∼15 % Foreigners 1.93∗∗∗ 1.96∗∗∗ -1.18

(0.50) (0.47) (1.20)

Observations 1,292 737 737 1,292 737 737 1,292 737 737
Number of units 46 46 46 46 46 46 46 46 46
Period 1880-1940 1880-1935 1880-1935 1880-1940 1880-1935 1880-1935 1880-1940 1880-1935 1880-1935
Adjusted R2 0.13 0.40 0.67 0.17 0.42 0.68 0.84 0.86 0.89
Year fixed effect X X X X X X
State fixed effect X X X

Notes: Standard errors clustered at the State level. 105 / 117
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Data Coverage: US Cities
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Average Effective Rates of Taxation

Minor Civil Divisions are the primary divisions of a county (see Census).
Back
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Data-Driven Selection of Tax Reform Events

• Select large variation:
• Top 400 largest y-o-y variation in city tax rates by decade

• Select cities with only one large event per decade

• Select persistent variation only
• Tax rate must remain persistently larger (lower) in 10 years

following event

• 8 “increase” events

• Ex-post manual validation using local historical sources
• Check absence of other obvious confounders (change in city

boundaries, local shocks, etc)
Back

109 / 117



Tax Rates: Fall River, MA
Matching & Synthetic Control Estimates á la Kellogg & al. [2020]
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Treated Unit Synthetic Unit
MASC used 2 cities not converging to 0.
Phi_hat (Matching Weight): 1.00
M_hat (Nearest Neighbor):   2

Elasticity: 1.00 (0-5 years: 1.00)

SCUL vs MASC Back
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Property PC: Fall River, MA
Matching & Synthetic Control Estimates á la Kellogg & al. [2020]
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Treated Unit Synthetic Unit
MASC used 12 cities not converging to 0.
Phi_hat (Matching Weight): 1.00
M_hat (Nearest Neighbor):   8

Elasticity: -14.95 (0-5 years: 1.48)

SCUL vs MASC Back
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Tax Revenues PC: Fall River, MA
Matching & Synthetic Control Estimates á la Kellogg & al. [2020]
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Treated Unit Synthetic Unit
MASC used 11 cities not converging to 0.
Phi_hat (Matching Weight): 0.00
M_hat (Nearest Neighbor):   2

Elasticity: -2.42 (0-5 years: -0.66)

SCUL vs MASC Back
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Tax Rates: Fall River, MA
Synthetic Control Estimates á la Abadie & L’Hour [2020]
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Treated Unit Synthetic Unit
Synthetic using 6 cities.
Donor cities: Washington DC Atlanta GA Indianapolis IN Syracuse NY Chattanooga TN Norfolk VA

Elasticity: 1.00 (0-5 years: 1.00)
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Property PC: Fall River, MA
Synthetic Control Estimates á la Abadie & L’Hour [2020]
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Treated Unit Synthetic Unit
Synthetic using 35 cities.
Donor cities: San Francisco CA Denver CO Washington DC Atlanta GA Chicago IL Peoria IL Fort Wayne IN Indianapolis IN South
Bend IN Des Moines IA Wichita KS Louisville KY New Orleans LA Lowell MA New Bedford MA St Louis MO Omaha NE
Camden NJ Buffalo NY New York NY Syracuse NY Utica NY Canton OH Cincinnati OH Columbus OH Oklahoma City OK
Erie PA Providence RI Chattanooga TN Knoxville TN Memphis TN Nashville TN Houston TX Salt Lake City UT Norfolk

Elasticity: 3.83 (0-5 years: 1.00)
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Tax Revenues PC: Fall River, MA
Synthetic Control Estimates á la Abadie & L’Hour [2020]
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Treated Unit Synthetic Unit
Synthetic using 35 cities.
Donor cities: San Francisco CA Denver CO Washington DC Atlanta GA Chicago IL Peoria IL Fort Wayne IN Indianapolis IN South
Bend IN Des Moines IA Wichita KS Louisville KY New Orleans LA Lowell MA New Bedford MA St Louis MO Omaha NE
Camden NJ Buffalo NY New York NY Syracuse NY Utica NY Canton OH Cincinnati OH Columbus OH Oklahoma City OK
Erie PA Providence RI Chattanooga TN Knoxville TN Memphis TN Nashville TN Houston TX Salt Lake City UT Norfolk

Elasticity: -0.27 (0-5 years: -0.40)
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Tax Rates Around Tax Increase Events
Augmented Synthetic Control Estimates á la Rothstein & al. [2021]
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Elasticity: 1.00 (0-5 years: 1.00)
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Property PC Around Tax Increase Events
Augmented Synthetic Control Estimates á la Rothstein & al. [2021]
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Elasticity: 0.27 (0-5 years: 0.66)
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Tax Rates Around Tax Increase Events
TWFE Model Estimates á la de Chaisemartin & D’Haultfœuille [2020]
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Property PC Around Tax Increase Events
TWFE Model Estimates á la de Chaisemartin & D’Haultfœuille [2020]
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Revenues PC Around Tax Increase Events
TWFE Model Estimates á la de Chaisemartin & D’Haultfœuille [2020]
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Estimates of Migration Elasticities in
Literature

Intra-National:
Capital Taxation:

Intra-National:

International:
Income Taxation:

- Brülhart and Parchet (2014)

- Agrawal et al (2020)

- Moretti and Wilson (2020)

 

 

- Martinez (2017)

- Agrawal and Foremny (2018)

- Akcigit et al (2018)

- Moretti and Wilson (2017)

- Young et al (2016)

 

- Akcigit et al (2016)

- Kleven et al (2013)

- Kleven et al (2014)

 

 

- Our Study
 

-.5 0 .5 1 1.5 2 2.5 3 3.5
Elasticity

Total Domestic Foreigner
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Total Gvt Spending: Tax Increases
Generalized Synthetic Control Estimates
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Predicted Personal Property Per Capita:
Generalized Synthetic Control Estimates
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Assessment Ratios: Tax Increases
Generalized Synthetic Control Estimates: Asst Ratio
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