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Abstract

What are the causal effects of parental wealth on children’s outcomes? Beginning with the

famous land run of 1889, initial homesteaders in Oklahoma Territory raced to claim plots of

land unaware that oil lay hidden beneath their feet. Over the next few decades, homestead-

ers lucky enough to have oil discovered on their land received a stream of royalties from oil

production while their less fortunate neighbors did not. We link initial homesteaders to the

locations of oil discoveries, and we also develop new methods to link them to their children

in the U.S. census. The rich set of economic variables available in the 1940 census allow

us to examine impacts of parental wealth shocks on children’s wealth, income, labor supply,

education, and migration.

Keywords: Intergenerational mobility, Intergenerational transfer of wealth

JEL Codes: J62, N32

∗This research is supported by grants from the Weidenbaum Center at Washington University in St. Louis.
†University of Wisconsin-Madison, crellsworth@wisc.edu.
‡Washington University in St. Louis, ianfillmore@wustl.edu.
§Cornell University, aah226@cornell.edu.
¶Brigham Young University, joseph price@byu.edu.



1 Introduction

Several recent papers have estimated rates of intergenerational economic mobility in the US

across time periods (Olivetti and Paserman (2015), Feigenbaum (2018), Song et al. (2019),

Buckles et al. (2023b), Ward (2023)) and regions (Chetty et al. (2014), Connor and Storper

(2020)). Differences in mobility rates suggest an important role for national and local policies

in shaping intergenerational mobility. However, nearly all of these papers estimate correlations,

not the causal effect of parental wealth or income on children. We exploit the quasi-random

nature of oil discoveries in early twentieth century Oklahoma to estimate the causal long-run

impact of a large wealth shock on children’s outcomes, including direct measures of income,

wealth, and education.

Identifying the causal effect of parental wealth on child outcomes is challenging because

children may also be impacted by unobserved parental traits that are correlated with wealth,

such as health, education, social capital, and cultural values. We combine data on the locations

and drill dates of all oil wells drilled in Oklahoma with homesteader land records to construct

precise measures of the dates of oil discovery for each homesteader. Linking homesteader records

to the census presents a challenge because the records only recorded the homesteaders name. To

overcome this sparse linking problem, we develop a new linking method that exploits the detailed

geographic information in the homesteader records, including information about neighbors. Our

method achieves a surprisingly high match rate and may be useful in other contexts where

researchers need to link land records with sparse demographic data to the census. We then

use cross-census links from the Census Tree project (Buckles et al., 2023a) to follow children

into adulthood. After verifying that the presence of oil is unrelated to the characteristics of

homesteading families, we estimate the causal effect of oil discoveries by comparing the children

of homesteaders who were fortunate enough to have oil with their neighbors who were not as

lucky.

We find that, relative to neighboring children, children of homesteaders with oil present

are two percentage points more likely to own a home and one percentage point more likely to

have a home value over $5,000 in the 1940 census. Additionally, they receive non-wage income

(and pursue occupations outside of farming) at a two percentage point higher rate. We find

no evidence of effects on wage income, hours worked, or labor force participation for the full

sample, but we find a treatment effect of two fewer hours worked among children who were

younger when oil was discovered. Although wealth does not appear affect education, children

of homesteaders with oil are three percentage points more likely to be living in a city and this

treatment effect increases to six percentage points for children who were younger when oil was

discovered.

A small number of papers have used natural experiments to estimate the causal effects of

parental wealth shocks on child outcomes. Bulman et al. (2021) find modest positive effects

of winning the lottery on children’s college attendance. Bleakley and Ferrie (2016) leverage an
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1832 land lottery in Georgia and find that winning the lottery—a wealth shock roughly the

size of median wealth at the time—increased fertility but did not increase children’s wealth,

occupational status, or literacy 50 years later. Ager et al. (2021) find that, after emancipation,

children of former slaveholders obtained similar occupational status as the children of wealthy

parents who had not owned slaves. Our paper differs from these in several respects. First, we

employ cutting-edge linking methods to obtain a much larger sample. Second, the 1940 census

is the first census to directly observe educational attainment and income for the full population,

allowing us to gain insight into these important outcomes. Third, while the Georgia Land

Lottery and emancipation occurred within the context of a nineteenth century agrarian society,

the Oklahoma oil discoveries occurred within the context of a twentieth century industrialized

economy. Fourth, oil shocks themselves may be a more “pure” form of wealth shock than winning

land in a lottery since the value of land depends on the lottery winner’s skills for farming, whereas

oil royalties represent a genuinely passive stream of income. In Oklahoma, homesteaders could

even sell the land while retaining mineral rights for themselves and, in many cases, passing those

rights on to their children.

2 Background

The settlement of Oklahoma has a unique history. Modern day Oklahoma was originally called

Indian Territory and was designated as a place for the resettling of American Indian tribes.

However, beginning with the first land run of 1889, Indian Territory was gradually opened up

to outside settlers, eventually resulting in the formation of Oklahoma Territory in the west

and Indian Territory in the east. The land run of 1889 was little more than an organized race

with each plot of land awarded to the first settler to claim it. Additional areas were opened

up through land runs and land lotteries over the next several years. In 1901, the last major

land opening occurred in modern-day southwest Oklahoma. Six years later, in 1907, Oklahoma

Territory and Indian Territory were admitted into the United States as the state of Oklahoma.

Thus, settlement occurred quickly within a relatively narrow time frame.

The first major oil discovery in modern day Oklahoma occurred in 1897 near Bartlesville in

Indian Territory. Beginning in 1901, a series of oil discoveries further south transformed Tulsa

into the “Oil Capital of the World.” At the time of statehood in 1907, Oklahoma was the

nation’s largest oil producer, yet only a fraction of its true potential had yet been discovered.

Over the next few decades, discoveries continued further south and west bringing a windfall to

those lucky enough to own land with oil.

Oil wells were financed by “wildcatters,” prospectors who drilled exploratory wells through-

out the territory after signing an oil lease with the land owners. Land owners received royalties

from the sale of oil and gas, typically at the rate of 12.5% of production value. Using a back-

of-the-envelope calculation based on historical oil prices and the production amounts of the
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Tonkawa-Three Sands oil field, land owners stood to gain between $160,000 and $18 million in

today’s dollars.

3 Data

3.1 Federal Land Tract Books

We observe the date and precise location of settlement for nearly 200,000 initial homesteaders

in Oklahoma from the Federal Land Tract Books. Oklahoma Territory was originally surveyed

using the Public Land Survey System (PLSS). The PLSS creates a grid of six mile by six

mile townships. Each township contains 36 sections that are each one square mile or 640 acres.

Typically, a homesteader would receive a quarter-section of land amounting to 160 acres. Thus, a

section would typically contain four homesteaders while a township would contain roughly 144.

In the Tract Books we observe each homesteader’s name, township, section, and subsection.

Figure 1 maps the sections of these initial homesteaders by the year of settlement. Subfigure

1a maps the first year that a homesteader settled in each section which corresponds closely to

the timing and location of the series of land runs and land lotteries by which these lands were

opened. Subfigure 1b shows the last year a homesteader settled in each section, illustrating the

relatively narrow time window within which the land was settled.

3.2 Oil Wells

We link the Tract Books data to three independent sources of oil well data to identify home-

steaders with eventual oil discoveries, as well as the dates of discovery. The data on oil wells

come from the U.S. Geological Survey (USGS), the Oklahoma Geological Survey (OGS), and a

private company called WellDatabase. OGS and WellDatabase both provide locations for indi-

vidual wells along with their drill dates. USGS is a bit different; it divides the entire state into

a grid of one-square-mile cells and reports the number of wells drilled each year in each cell. In

the end, each dataset provides us with a count of oil wells in each one-square-mile section.1

Unfortunately, the three data sources do not completely agree about where oil wells were

located, when they were drilled, and how many there were (see Figure 2). They are most likely

to disagree around the edges of oil fields, which may reflect exploratory wells that came up dry

and were thus less likely to be recorded. Since observing just one or two wells may be a sign

that the wells came up dry, for the USGS and OGS data we require five or more wells in a

section before labeling the section as containing oil. For WellDatabase, which contains fewer

wells, we require just one well to label a section as having oil. Figure 3 maps Oklahoma Territory

and colors each section according to how many data sources indicate the presence of oil in that

section. For sections with two or three data sources indicating oil, we are reasonably confident

1We currently link oil to sections; however, linking wells to subsections may produce a more precise measure.
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that oil was present. For those with only a single data source, we are less confident.

A visual representation of the variation of the different oil datasets is given in Figure 2.

In each subfigure a hand sketched map from 1918 shows the PLSS sections with the known

boundaries of the Cushing oil field in 1918. Subfigure 2a overlays purple dots indicating the

location of wells based on the OGS oil dataset, and sections with five more more wells are

colored in red. Subfigure 2b uses the USGS oil dataset to color sections in red if they contain

five or more wells. Due to the nature of the dataset, we do not observe individual well locations,

but we do observe the number of wells drilled within a square mile cell each year. Unfortunately

these cells don’t align perfectly with the PLSS sections. To rectify this, we connect each cell to

the section that contains it’s center. Subfigure 2c overlays purple dots indicating the location of

wells based on the WellDatabase dataset, and sections with one or more more wells are colored

in red. The WellDatabase data has approximately 90% fewer wells compared to the other two

datasets. Since this dataset is from a private company that sells data on production and current

wells these oil wells are more likely to be active for longer and less likely to be exploratory since

historical production data wasn’t systematically recorded. Thus for WellDatabase, wherever any

oil well is present we treat the section as having oil present. Each dataset traces the countours

of the Cushing field reasonably well. Disagreements tend to arise around the boundaries of

the field. In subfigure 2d the disagreements and similarities can be seen by our two different

measurements of oil. As in figure 3 blue represents the measure of only one data source indicating

oil and red represents the measure of having two or three data sources indicating oil.

Within settled Oklahoma Territory the majority of oil was discovered in the late 1910s and

1920s. Figure 4 displays the number of settled sections where oil was discovered for each year.

The measurement of oil displayed is our measure where two or more datasets align. We find

hardly any wells discovered before 1910 and more than 500 wells discovered after with a large

variation of the discovery year. The location of these wells is mapped in figure 5 by decade

according to their discovery dates. This figure shows a large variation by location and year of

discovery.

3.3 Children of Homesteaders

After observing which homesteaders settled above oil fields, we need to link homesteaders to their

children’s outcomes. We accomplish this by linking individuals in the Federal Land Tract Books

to the 1900 and 1910 U.S. Censuses, following homesteaders across all census years (1850-1940)

to compile all of their children, and linking their children forward to the 1940 Census.

Many record linking applications in economics have the advantage of using a broad set of

demographic characteristics to establish a unique link. In our setting we only have the names

and locations of homesteaders, presenting a challenge in sparse record linking. Fortunately, we

also observe the precise locations of their neighbors. After using a supervised machine learning

algorithm to assign an ordinal match score to each potential link between the Tract Books and
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the Census, we rely on information from neighbors to produce reliable links.2 Figure 6 illustrates

this using an example, where Frank Johnson is seen living near several of his neighbors on the

same census page although several other Frank Johnson’s are observed in the county.

Our linking methods allow us to match 72,603 homesteaders to the 1900 or 1910 U.S. Census,

corresponding to a match rate of 39% (see Table 1). Using data from the Bureau of Land

Management’s General Land Office, however, we find that only 61% of initial claims in Oklahoma

were successfully converted to land patents within 5 years. This figure then provides an upper

bound on our match rate that is only reached if there is no out-migration after homesteads are

purchased.

Table 2 reports summary statistics for the sample of homesteaders linked to the census.

Comparing across oil treatment status within the same township we find no statistically signif-

icant differences in mean values. Homesteaders were around 36 years old in 1900 and tended to

be white, male, married, and farmers.

We identify children of homesteaders by using the Census Tree project, which links individ-

uals across all available census years from 1850 to 1940 (Buckles et al., 2023a). We then link the

full set of children to the 1940 U.S. Census. Each homesteader in our sample contributes around

three children to the final sample (see Table 2). Table 3 shows the summary statistics of the

sample of children. There are no significant differences in children’s gender, race, or age across

treated and non-treated individuals within the same county. We also report raw differences in

outcomes, focusing on measures of wealth (home ownership, home value, and non-wage income),

earnings and labor supply (wage income, weekly hours worked, and labor force participation),

migration (living in Oklahoma, living in a city), and human capital (years of education).

Our empirical strategy involves comparing children of homesteaders with oil on their land to

children of their neighbors who did not have oil. Table 3 shows that 6,242 children in the sample

are treated or possibly treated by oil. In townships with oil, 29,737 children of homesteaders

are not treated by oil (this statistic is not part of Table 3).

4 Empirical Strategy

Our identifying assumption is that the presence or absence of oil on a homesteader’s land is

uncorrelated with any unobserved characteristics of the homesteader. Although we cannot

directly test this assumption, we do verify that homesteaders with oil are observably similar

to their neighbors without oil (see Table 2). Additionally, we find that the presence of oil is

unrelated to the likelihood of linking homesteaders to the census. Taken together, this evidence

supports our assumption that the presence or absence of oil among early homesteaders was as

good as randomly assigned.

2In addition to using neighbors, we also utilize the 1890 Oklahoma Territorial Census as a bridge record that
contains personally identifiable information for the earliest homesteaders from the 1889 land run.
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To estimate the causal effect of an oil discovery, we compare homesteaders with oil discoveries

to their neighbors who never experienced an oil discovery. The regression specification is

yij = δ1Oilj + δ2PossibleOilj +Xiβ + aT (j) + ϵij

where yij is an outcome in 1940 for child i of homesteader j, Oilj and PossibleOilj are dummy

variables equal to 1 if homesteader j lives in a section that eventually has oil or possibly has

oil3, Xi are covariates4, and aT (j) is a set of township fixed effects.5 Intuitively, our estimator

compares the children of homesteaders with oil to the children of their neighbors who did not

have oil. Because we assign treatment at the section level, standard errors are clustered by

sections. Of course, some homesteaders moved away before oil was discovered on their land.

Thus, by including all initial homesteaders, we estimate the intention-to-treat effect of oil on child

outcomes. Because there is measurement error in the oil data sources our empirical estimates

of the regression equation are attenuated.6

While the current empirical strategy does not require homesteaders to remain on their land

until the time of oil in their township, a future version of this paper will use census residence

places and land deeds to more closely resemble an estimation of treatment on the treated.

Additionally, there may be substantial heterogeneity in the size of the wealth shock as noted in

the background section. We plan to use information on oil production amounts and prices to

approximate the elasticities of parental wealth.

5 Results

Tables 4 through 6 report estimates of the effects of the presence of oil on the children of

homesteaders, relative to children of neighboring homesteaders. These effects are synonymous

with the effects of the intention to treat effects of parental wealth, because we do not remove

migrants from the sample. Because the gender, race, and age distributions could differ between

the treated and control samples (see Table 3), our estimation is a weighted average of within-

group effects for the full set of dummies for these variables. Since we analyze outcomes such as

wealth and labor supply, we restrict the sample to children who were 18 or older in the 1940

Census (although most of the sample satisfies this requirement). Our preliminary estimates also

are attenuated due to measurement error in the oil data arising from imperfect sources and from

3As described in the data section, our main treatment measure is assigned if we classify oil using 2 or 3 data
sources.

4As controls, we include gender, race, and age dummies.
5The Public Land Survey System (PLSS) divides the land into six mile by six mile “townships”, which are

further divided into 36 one-square-mile “sections.” Typically, each section would contain four homesteaders with
160 acres of land each, so each township contains roughly 144 homesteaders.

6Attenuation bias will also result from incorrectly assigning treatment to some individuals on the border of an
oil field, but perhaps to a lesser extent.
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section-level treatment that might attribute oil to some subsections that are not treated.

In addition to estimating effects for the full sample, we add an interaction term for children

who were over 18 years old when oil was discovered in their parent’s section. This allows us

to interpret the main treatment effect as the effect on children who were 18 or younger at the

time of treatment, which approach is relevant for understanding childhood effects of wealth.7

For all regressions we include two classifications of treatment that correspond to the “Oil” and

“PossibleOil” variables in our estimating equation, allowing us to compare the main treatment

variable to the control group where we are confident that no oil existed by 1940.

Table 4 shows the effects of oil exposure on children’s wealth-related outcomes. We find

a 2 percentage point increase in the likelihood of home ownership, relative to a control group

mean of 52%. This appears to be largely driven by an earlier age of exposure, which the effect

increasing to 3 percentage points for children 18 or younger at the time of oil discovery. We also

find a 1 percentage point increase in the likelihood of having a home value greater than $5,000,
which is only true for 4% of the untreated sample. Nonwage income greater than $50 could

contain royalty payments from oil, so this is an interesting (although noisy) indicator.8 Here

we find a 2 percentage point increase in the likelihood of nonwage income relative to a control

group mean of 22%. This effect appears to be driven by individuals who were adults when oil

was discovered on their parent’s land.

We now turn to effects of oil exposure on children’s wage income and labor supply which

are reported in Table 5. There are no effects on wage income or labor force participation for

the full sample or a younger age of exposure. However, we find that children who were younger

at the time of oil discovery worked 2.12 fewer hours per week than children without oil on their

parent’s land.

Our final set of outcomes are related to education and migration. We find no effects on

educational attainment or the likelihood of children living in Oklahoma as adults. However, oil

exposure leads to a 3 percentage point increase in the likelihood of living in a city relative to

a control group mean of 38%. While this is not a direct measure of migration, we consider it

unlikely that the “urban” classification in the census would separate townships to this extent for

children who did not leave their childhood home. This effect is largely concentrated on children

who were 18 or younger at the time of oil discovery.

7An earlier age at treatment could be related to two factors as well, which we plan to pursue in more detail.
First, it is directly correlated with having an earlier oil discovery date, which could yield more wealth due to higher
oil prices prior to 1930. Second, it reduces the likelihood of a child of a homesteader also being a homesteader to
zero because oil discoveries occurred after homestead claims (which were only possible for adults).

8The indicator for nonwage income is set to zero for farmers, who may have counted their earnings as nonwage
income.
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6 Conclusion

We leverage the quasi-random discovery of oil discoveries in early twentieth century Oklahoma

to estimate the long run effects of parental wealth shocks on child outcomes. Oklahoma was

settled quickly and homesteaders were unaware of the location or existence of oil when they

settled. We compare several long run outcomes of children of homesteaders who were fortunate

enough to have oil with the children of their neighbors who were not so lucky. We find that

having oil raised the probability of children owning a home, having non-labor income, and living

in a city. Children with oil were more likely to live in a city in 1940, especially those who were

younger when oil was discovered. Children who were younger at the oil discovery also work 2

fewer hours per week. Notably, we do not find an effect on earnings or education

Our results inform a large literature that has focused on estimating the correlation between

parent income and wealth on child outcomes. We build on a much smaller literature that has

used lotteries to estimate the causal effects of parent wealth on children’s outcomes (Bulman

et al., 2021; Bleakley and Ferrie, 2016). Relative to these papers, our data allow us to use a

larger dataset and look at a wider range of long run outcomes including education, income, and

measures of wealth.

In addition, our paper builds on the Census Tree project (Buckles et al., 2023a) by linking

original Oklahoma homesteaders to the Census Tree. Despite having no demographic informa-

tion on homesteaders, we still achieve a high match rate by comparing the names of neighbors in

the Tract Books and neighbors on the census sheets. Our linking method can be applied to other

“sparse linking” settings and illustrates the potential for using detailed geographic information

to obtain high quality matches.
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Figure 1: Oklahoma Territory - Homesteading Years

(a) First year of homesteading within a section

(b) Last year of homesteading within a section

Notes: Panel (a) maps out the first year a 1889-1907 homesteader settled within their section in
Oklahoma Territory. Panel (b) maps out the last year a 1889-1907 homesteader settled within
their section in Oklahoma Territory. Year of homesteading and section is given by the Federal
Land Tract Books. 15



Figure 2: Cushing Oil Field Map by 1918

(a) Oklahoma
Geological Survey

(b) U.S.
Geological Survey

(c) WellDatabase (d) All Oil

Notes: Historical sketch map of Cushing Oil Field is by Carl H. Beal through the United States
Geological Survey in 1918. Red squares in (a) represent five or more wells drilled within the
section before 1918. Red squares in (b) represent five or more wells drilled before 1918 within
the one square mile area. Red squares in (c) represent one or more wells drilled before 1918.
Purple dots map out oil wells in (a) and (c). Blue squares in (d) represent sections where oil
is present in only one dataset and red squares represent sections where oil is present in two or
three datasets.
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Figure 3: Sections in Oklahoma Territory with Oil

Notes: Tan areas represent sections where homesteaders settled between 1889-1907 and no oil
is present before 1940. Blue areas represent sections where homesteaders settled between 1889-
1907 and oil is present in only one dataset before 1940. Red areas represent sections where
homesteaders settled between 1889-1907 and oil is present in two or three datasets before 1940.
White areas represent sections where no homesteaders initially settled due to the land being
reserved for school funds or for Indian settlements.
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Figure 4: Year of Oil Discovery in Homesteaded Oklahoma Territory

Notes: This figure plots the number of sections where oil was discovered in each year within
settled Oklahoma Territory. We define an oil discovery to occur when two or more data sources
indicate the presence of oil in the section.

18



Figure 5: Oil Discoveries In Oklahoma Territory by Decade

(a) Oil Before 1907 (b) Oil Between 1907-1919

(c) Oil Between 1920-1929 (d) Oil Between 1930-1939

Notes: The year of oil discovery in two plus datasets is measured by the second lowest year of oil discovery. Tan areas represent
sections where homesteaders settled between 1889-1907 and no oil is present in the years specified. Blue areas represent sections where
homesteaders settled between 1889-1907 and oil is present in only one dataset within the years specified. Red areas represent sections
where homesteaders settled between 1889-1907 and oil is present in two or three datasets in the years specified. White areas represent
sections where no homesteaders initially settled due to the land being reserved for school funds or for Indian settlements.
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Figure 6: Example of linking homesteaders to the U.S. Census

(a) Plat map (b) Census page

Notes: Panel (a) shows the location of Frank Johnson and several neighbors in a township plat map in Oklahoma County, available
from okhistory.org. Panel (b) shows where these neighbors can be co-located on a page of the 1900 U.S. Census in Oklahoma County,
downloaded from FamilySearch.org.
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