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The Black-White Lifetime Earnings Gap*

The average white male born in 1900 earned 2.6 times more labor income over their 

lifetime than the average Black male. This gap is nearly twice as large as the more 

commonly studied cross-sectional Black-white earnings gap because 48% of Black males 

born in 1900 died before the age of 30 as compared to just 26% of white males. We 

calibrate a model of optimal consumption in a world with mortality risk to data describing 

the life-cycle earnings and survival probabilities of Black and white males born between 

1900 and 1970. We find that convergence in Black and white mortality rates led to a 50% 

reduction in Black-white welfare gaps between the 1900 and 1920 birth cohorts, even as 

cross-sectional Black-white income gaps for those cohorts remained relatively constant. 

However, the Black-white welfare gap stagnated for the 1920 to 1970 birth cohorts as gaps 

in Black-white life expectancy and income remained stable and large.
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1 Introduction

Economists rely on repeated cross-sections of income and wealth to track inequality over time

(Piketty 2003; Piketty and Saez 2003; Anand and Segal 2008; Derenoncourt et al. 2024), but such

measures provide an incomplete description of inequality when there are differences in life ex-

pectancy between groups and over time. If unequal access to healthcare causes a randomly selected

20% of one group—but not a second group—to die before adulthood, and sharp improvements in

healthcare access suddenly eliminate the gap in mortality, then this increase in life expectancy

has large effects on the relative welfare of the two groups. However, standard measures of cross-

sectional income inequality would not change due to this increase in healthcare access.1

Economists recognize that mortality is a form of sample selection when measuring welfare.

For example, Kanbur and Mukherjee (2007) construct measures of poverty that account for the

“glaring paradox in all commonly used measures of poverty. The death of a poor person, because of

poverty, reduces poverty according to these measures.”2 While many researchers claim to address

this concern by proposing measures of inequality based on a birth cohort’s adult outcomes, they

often instead calculate inequality in the cross-section and fail to account for sample attrition due

to mortality. For instance, in a pioneering study of cross-sectional Black-white gaps in educational

attainment and earnings for adults using census microdata, Smith and Welch (1989, p. 33) claim

that “[a]mong men born in this century, there has been a substantial narrowing of racial difference

in years of school completed,” but the authors focus only on those Black and white men alive in

later censuses as adults, ignoring the large number of men, often with low levels of education, who

died before they could be enumerated in decennial censuses.

In this paper, we explore the importance of mortality in the measurement of Black-white in-
1This example ignores any general equilibrium effects for the sake of exposition.
2Currie (2011, p. 11) makes a related argument: “A possible drawback to using data on births [to measure welfare

effects of pollution abatement] is that pollution could affect the probability of a conception or of a live birth. If we
suppose that pollution abatement would lead to fewer fetal deaths, and more births, and that the marginal fetus lost
due to pollution is more vulnerable and less healthy than others, then focusing on births will tend to understate the
beneficial effects of abatement by increasing the number of less healthy infants whose birth weight is recorded.”
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come inequality. This is a widely measured quantity that has changed dramatically over the past

100 years. For example, Bayer and Charles (2018) show that the Black-white gap in median in-

come shrank from roughly 1 log point in 1940 to 0.66 log points in 1950 before stagnating from

1950 to 2014.3 And earlier work by Card and Krueger (1993, p. 85) states that “The narrowing of

the Black-white earnings gap between 1960 and the mid-1970’s represents one of the most signifi-

cant episodes of relative progress for African Americans in U.S. history.” Cross-sectional earnings

gaps represent differences in the relative price of available white and Black labor in a given year,

and that is itself a potential outcome of interest in discussions of discrimination and inequality in

the labor market. But economists and policymakers often point to these trends as measures of the

relative lifetime outcomes of Black and white men.

A more complete way to think about inequality between birth cohorts is to measure the lifetime

outcomes for these groups from birth. From this starting point, mortality is important. For example,

48% of Black males born in 1900 died before the age of 30 compared to only 26% of white males

(Figure 1). But cohorts born between 1900 and 1920 experienced a reduction in mortality in both

absolute and relative terms and these shares declined to 22% and 15%, respectively, by 1920. Much

of this improvement in health was concentrated early in life as the racial gap in infant mortality

rates closed by nearly 80 percent over the two decades (Figure 2). Measures of income inequality

that do not adjust for these changes in racial health disparities may not correctly capture key trends

in inequality.

We use census microdata and mortality data from vital statistics to provide the first long-run

estimates of lifetime earnings by race in the US that cover the first half of the 20th century. After

we calculate lifetime earnings by race, we construct a ‘full income’ measure of welfare based on

income, life expectancy, and a simple structural model of optimal consumption. In the model,

newborns of different types face known exogenous sequences of mortality risk and income each

year. We use this model to discuss trends in Black-white inequality in the 20th century.
3See Figure 9A in Bayer and Charles (2018).
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We find that the Black-white lifetime earnings gap for the 1900 birth cohort, the earliest in our

sample, was almost twice as large as the cross-sectional earnings gap for working age men in 1940.

The average white male born in 1900 earned 2.6 times more labor income over their lifetime than

the average Black male (Figure 5). We attribute this difference to the higher mortality risk faced by

Black men and show that the lifetime earnings gap closed considerably between 1900 and 1920,

primarily due to improvements in Black life expectancy. Interestingly, this improvement occurred

despite cross-sectional income gaps remaining relatively constant during this period (Figure 4).

Lifetime earnings gaps remained fairly large and constant after the 1920 birth cohort, reflecting

stagnation in both the Black-white mortality difference and cross-sectional earnings differences.

We conclude by calibrating our model of optimal consumption to Census data, showing that

the closing of the lifetime earnings gap translated into welfare improvements for Black men. We

show that the declining mortality risk for Black men relative to white men between 1900 and

1920 halved the Black-white welfare gap. Despite this initial progress, convergence then slowed,

leaving a significant Black-white welfare gap today. This stagnation in the narrowing of the welfare

gap is driven by persistent Black-white gaps in both earnings and mortality rates. These findings

highlight the limitations of using cross-sectional earnings alone to measure Black-white inequality

in the US.

Our paper makes contributions to three literature. First, our study contributes to literature on

Black-white inequality in the US during the 20th century. Related literature measures the racial

gap in wealth (Derenoncourt et al. 2024) and intergenerational mobility (Jácome et al. 2021), while

Althoff and Reichardt (2024) attribute racial disparities to the legacy of slavery and restrictive Jim

Crow institutions. The theoretical component of our paper relates to recent work by Brouillette

et al. (2021), who calculate Black-white welfare gaps over time, with a focus on a more recent pe-

riod (1984–2019), and find substantial convergence in Black and white welfare using a model that

accounts for life expectancy, consumption, leisure, and inequality. We contribute to this literature

by highlighting the role of mortality risk in driving Black-white inequality in lifetime earnings. We
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also extend welfare comparisons back to the first-half of the 20th century.

Second, we contribute to work estimating lifetime earnings in different global and historical

contexts. Researchers use administrative datasets to calculate lifetime earnings in Germany, Nor-

way, and the United States (Bönke et al. 2015; Tamborini et al. 2015; Bhuller et al. 2017; Guvenen

et al. 2022), but prior work only separates out lifetime earnings estimates by race using synthetic

cohorts from more recent time periods4. Our paper presents the first estimates of lifetime earnings

by race across the 20th century.

Third, our work relates to a set of papers that explore the welfare effects of increasing life

expectancy by considering the economic value of health improvements. Murphy and Topel (2006)

use a structural model of health and labor decisions to estimate that increases in life expectancy

since 1900 were worth trillions of dollars to society. In related work, Murphy and Topel (2005)

show that increases in life expectancy since 1968 were worth more for Black men than they were

for white men, while Becker et al. (2005) and Gallardo-Albarrán (2019) measure cross-country

inequality by combining GDP and life expectancy to construct a measure of “full income.” Becker

et al. (2005) show that cross-country inequality shrank significantly between 1960 and 2000 when

they measure inequality using this combined ‘full income’ metric. Gallardo-Albarrán (2019) uses

a similar method to show that GDP-based measures of welfare understate cross-country improve-

ments in living standards in the early 1900s. In contrast, we measure the economic value of health

improvements at the individual level.

2 Historical Background on the Black-white Health Gap

As a stark reflection of the prevailing racial disparities in health, Black males had significantly

shorter lifespans than white males in the early 1900s. Figure 3 illustrates that white males born in

1900 had an average life expectancy at birth of 47 years while the life expectancy of Black males

from the same birth cohort averaged only 33 years.5 Life expectancy increased dramatically across
4For example, Table 4-2 of Jena et al. (2010) examines lifetime race-based earnings gaps from 1970–2000.
5The life expectancy numbers come directly from the CDC (National Center for Health Statistics 2015) and rely

on a variety of statistical procedures (Arias 2015).

5



birth cohorts between 1900 and 1940 and the Black-white gap in male life expectancy shrank from

14.1 to 10.6 years. Despite accounting for a sharp 11.8 year decline in life expectancy for both

white and Black individuals from the 1918 birth cohort (Noymer and Garenne 2000), the 1918

influenza pandemic contributed to a reduction in racial inequality in influenza and pneumonia

mortality with the non-white/white gap narrowing by 75% compared to previous years.6 Eiermann

et al. (2022) provide evidence that this change in the mortality gap was driven by “immunological

imprinting” from the 1890-92 influenza pandemic as urban White populations were more likely to

have been exposure to the earlier pandemic, leaving them more vulnerable to the new H1N1 strain

that emerged in 1918.

Both the level shift and the narrowing of the racial gap in life expectancy were largely driven

by changes in infant mortality. Figure 2 shows a secular decline in Black and white infant mor-

tality rates over the 20th century, punctuated by rapid convergence between 1900 and 1920, with

the racial gap narrowing from 120 to 25 deaths per 1,000 live births. A consequence of the racial

mortality gap is that while urban infectious disease mortality in the US declined dramatically dur-

ing the epidemiological transition in the first-half of the 20th century, the decline occurred later

in the South where the Black population faced a higher risk of death from infectious diseases

(Feigenbaum et al. 2019).

Recent literature shows that discrimination contributed to the persistence of the racial health

gap. Eli et al. (2023) argue that racial discrimination and physician bias reduced the size of pen-

sions awarded to Black Civil War veterans compared to White veterans, which explains much of

the racial gap in longevity in their sample. At the same time, improvements in nutrition and health

care access helped to reduce racial inequalities in the early-20th century. Clay and Schmick (2020)

show that the arrival of the boll weevil led to an increase in food production that improved early-
6This 11.8 year drop in life expectancy in Figure 1 is based on a cumulation of the age-specific decreases in life

expectancy for US-born individuals in 1918. In other words, males born in 1918 did not have a realized lifespan 11.8
years lower than males born in 1917, but if one had given ever male born in 1918 the age-specific mortality rates of
cohorts in 1918 as they proceeded through life, the projected life expectancy of males born in 1918 would have been
11.8 years lower than the projected life expectancy of males born a year earlier.
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life conditions for Black children through better nutrition and a decline in pellagra. In addition to

nutrition, access to hospitals and drugs also mattered for mortality. Private funding that upgraded

hospitals and improved physician quality led to a reduction in the Black-White infant mortality

gap (Hollingsworth et al. 2024), while the introduction of sulfa drugs during the 1930s reduced

Black-White differences in pneumonia mortality, though the latter did not translate into a closing

of socioeconomic gaps (Bhalotra and Venkataramani 2011).

Economic factors also played an important role in racial health disparities (Boustan and Margo

2016). The Black-White gap in economic status that existed around the peak of discriminatory

“Jim Crow” era in 1900 remained large in the post-WWII era despite the Great Migration from the

South and Civil Rights legislation during the intervening years. Collins and Wanamaker (2022)

find that Black men were much less likely to experience upward mobility from the bottom of the

occupational income distribution the White men, pointing to the role of intergenerational mobility

in the persistence of the disparities. On the other hand, World War II had the opposite effect. Dur-

ing the 1940s, higher World War II casualty rates among semi-skilled White soldiers provided em-

ployment opportunities to Black southerners who experienced upward mobility from low-skilled

to semi-skilled jobs (Ferrara 2022), but improvements in the labor market outcomes of Black men

were only temporary in the aftermath of World War I (Ferrara 2023).7

3 Data

3.1 Census Microdata

We use 1910 to 1940 US full-count decennial census data, nationally representative samples

of the 1950 to 2010 censuses, and annual 2006 to 2014 American Community Survey (ACS)

microdata from IPUMS to estimate earnings gaps by race and birth cohort (Ruggles et al. 2024).8

7Wartime casualties do not explain the mortality gap. White soldiers faced higher casualty rates in World War II
(Ferrara 2022) and Black men voluntarily enlisted at lower rates while there was no racial gap in draft enlistment (Qian
and Tabellini 2021).

8We do not use the 2001-2005 ACS waves because they do not include institutionalized individuals in their sam-
pling frames. We also do not use the 2015 and 2016 ACS data because the Census Bureau modified the race variable
in those years, complicating comparisons between pre-2015 and 2015-2016 data.
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For all analyses, we subset to Black and white men born in the U.S. between 1900 and 1970. We

use sample weights throughout so that our estimates are nationally representative of the American-

born Black and white male populations.

We use the census microdata to calculate three separate measures of annual earnings: pre-tax

labor earnings, post-tax labor earnings, and total pre-tax earnings. We start with labor earnings

from 1940-2014 and total earnings from 1950-2014.9 In all years, we assume that all males have

zero earnings before the age of 16, because these younger men were often not in the sampling frame

for the income questions in the decennial censuses.10 Because no earnings measures are available

before 1940, we must first calculate earnings for males before 1940 so that we can estimate lifetime

earnings for the 1900–1970 birth cohorts (See Appendix A for more details).

We begin by estimating non-labor earnings for each male in the 1940 census using data from

1950. We regress 1950 non-labor earnings at the individual level on indicators for race, age,

occupation, industry, state of birth, and state of residence.11 We then use the regression coefficient

estimates from this model to predict non-labor earnings for each male in 1940.12 At this point, we

have measured labor and total income for 1940 onward. To estimate the pre-1940 earnings of men,

we use the same imputation procedure that we used to impute 1940 non-labor earnings. We regress
9In 1940, only labor earnings are available. Also, in 1940 1.5% of respondents were institutionalized and these

respondents were not asked to report labor income. We assume that all of these respondents have zero earnings, which
does not affect any of this paper’s conclusions.

10Males under the age of 16 had very low measurable earnings in the early 1900s. According to Table 2 of the U.S.
Census of Manufacturers report on the Earnings of Wage-Earners, less than 1% of total earnings were paid to workers
under the age of 16 (United States. Bureau of the Census 1908). While this evidence is from only one (large) sector of
the economy, anything close to a 1% change in the total earnings of any group in our data will not affect, in any way,
the conclusions of this paper.

11There are roughly 300 distinct occupations and 20 distinct industries in the census microdata. We also separately
regress an indicator for whether or not each person worked on those indicators and included the predicted value from
that regression in the wage regression.

12We do not correct for top-coding since it only affects approximately 0-2% of observations in Census earnings data.
To confirm that this decision has no impact on any of our results, we replicate our main results by assuming that the
income distribution in each year closely matched the income distribution in 2000, when top-coding had a negligible
effect on reported income. For example, in 1950, which has the most top-coding of any census year, roughly 2% of
labor income values are top-coded. In 2000, the 98th percentile of the labor income distribution is roughly $190,000.
The average of income values in the top 2% of the 2000 income distribution is roughly $300,000, so we multiply all
top-coded income values in 1950 by 300000

190000 = 1.6. In 1960–1990, the top-coding ‘ratio’ is around 1.15.
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labor and total earnings in 1940 for people in our sample on indicators for race, age, occupation,

industry, state of birth, and state of residence. We use these regression coefficients to predict the

amount of earned income for all men in 1910, 1920, and 1930.

We calculate post-tax earnings by merging federal individual personal income tax rates (Tax

Foundation 2013) and personal exemption amounts (Tax Policy Center 2015) from the appropriate

year onto each individual in the 1940-2014 census and ACS data. We apply these tax rates and

personal exemptions to each person’s nominal labor earnings to estimate each person’s post-tax

earnings. Finally, we inflate all earnings variables to 2015 dollars using the CPI-U (USA 2024).

We rely on federal income tax rates and not state or local income tax rates for two reasons. First,

there is no standardized time series of state income tax rates in the early or mid 1950s.13 Second,

federal income taxes are the largest source of income tax revenue. For example, in 2015, federal,

state, and local personal income tax revenue totaled 1.5 trillion dollars, 336 billion dollars, and 32

billion dollars respectively.14 The disparity between federal and non-federal income tax revenue

was even larger in the early 1900s.

We then collapse the census microdata into estimates of the average income for each age-by-

year-by-race cell. We linearly interpolate these income averages for each age-by-race cell in years

between adjacent census years.15 For example, we take the average income of white 16 year olds in

1940 and 1950, and linearly interpolate average incomes of white 16 year olds for the years 1941-

1949. We also linearly interpolate population counts for each age-by-race cell across missing years.

Because pre-1940 earnings information was based on the relationship between 1940 demographic

information and earnings, we lastly multiply all pre-1940 earnings cells by the ratio of average
13Bakija (2019) constructs a federal and state income tax calculator, but the calculator is incomplete and not yet

available to researchers.
14See https://www.taxpolicycenter.org/statistics/revenue-government-level.
15Each age-by-race cell has roughly ten snapshots of census and ACS data that we use to interpolate income values.

Linear interpolation can potentially impact estimates of earnings in either direction. On one hand, interpolation may
smooth over shocks to earnings that occur in intracensal years and are not captured by our data. On the other hand,
interpolation can exacerbate the influence of temporary shocks to earnings if such deviations occur in census years
(Dezhbakhsh and Levy 1994, 2022). Our results are virtually identical when we interpolate income data using more
flexible cubic splines.
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earnings per person in that year to average earnings per person in 1940 (United States. Bureau of

the Census 1975).16 In a small number of sparsely populated cells describing respondents at young

ages, the imputed earnings are very slightly negative, and thus we zero out the earnings.

3.2 Survivorship by Age and Race

We draw on estimates of period survival probabilities through age t 2 {1,5,10,15, ...,100},

which we denote spt , for Black and white men in decennial census years k from 1900 to the present.

These probabilities are constructed by the Center for Disease Control (CDC) (Table 20 in Arias

2015). The CDC constructs these survival probabilities using census data, medicare records, and

birth and death certificates. The survival probabilities spt in year k apply to a hypothetical “period

life table cohort” that experiences the age-specific death rates of the actual population in year k.

We linearly interpolate the survival probabilities between ages and census years for each race. For

each birth cohort, pt = 1-spt /s
p
t-1 represents the age-specific mortality risk (i.e. the probability of

dying at age t conditional on surviving to age t-1) experienced by the cohort. Then, the product

of these age-specific probabilities through age a, which we denote sa =
aQ
j=1

(1- pj), measures

the probability of survival through age a for a birth cohort.17 In Figure 1, we plot these cohort

survival probabilities through age 30 by race and birth cohort. We see that the largest Black-white

convergence in the probability of survival took place between the 1900 and 1920 birth cohorts. In

Section 4.2 we explore the implications of this racial convergence in mortality for lifetime earnings.

3.3 Validation of Survival Probabilities using Census Data

We validate the cohort survivorship rates by comparing birth counts published by the CDC

to imputed birth counts implied by the combination of census population counts and the survival

probabilities. The CDC data report birth counts separately for Black and white males from 1959-

present and for white and non-white males from 1910–1959 (Hamilton et al. 2003).18 In years
16See series D722-727 on page 44 of Chapter D (Labor) for more details about how the series was constructed.
17To obtain survival probabilities for recent cohorts, we need to project future survival. We assume that the age-

specific survival probabilities for the 2011 period life table cohort apply to all future years.
18We rely on birth counts separated by the race of the child, when available, rather than the race of the mother. The

CDC data described here rely heavily on birth and death certificates.
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prior to 1959, when the CDC did not separate out births of Black children from births of all non-

white children, we assume that the number of non-white and non-Black births equals 55,000,

which is the number of non-white non-Black births in 1959. We impute birth counts by applying

the cohort survival probabilities described in Section 3.2 to population counts in the census and

ACS microdata (Ruggles et al. 2024) in the appropriate birth cohort, race, and age group. This

produces implied birth counts from each age-by-birth-cohort-by-race cell in the census microdata.

In Figure 6, we plot the number of Black (panel A) and white (panel B) males born each year from

1900 to 1970. In each panel we report the raw CDC birth counts and the median number of implied

births from cells for ages 5-60 in the census.19 The birth counts implied by cohort survivorship

rates applied to census counts closely match the CDC birth counts, although the CDC birth counts

tend to be roughly 5% larger for both Black and white males.

3.4 Under Registration of Births

CDC mortality rates for 1900 and 1910 rely on the 10 death registration states that collected

complete vital statistics information at the time, while the 1920 rates use 34 states with high-quality

data. Black births were under-reported in the early 1900s because of the CDC’s reliance on death

registration states and because of poor birth certificate quality, which in turn biases Black infant

mortality rates. Eriksson et al. (2018) show that Black infant mortality rates are biased upward

relative to white infant mortality rates because Black newborns are less likely to be enumerated.

For example, in 1940, 94% of white births were registered on birth certificates, compared to only

82% of Black births, which is consistent with earlier work showing that Black births were under-

counted on birth certificates by roughly 20% in 1880–1940 (Coale and Rives 1973). Eriksson et al.

(2018) argue that the Black infant mortality rate for the 1915 birth cohort was 11.1%. Meanwhile,

the CDC data (Table 20 in Arias 2015) implies a Black infant mortality rate of roughly 14.9%.

While this difference is quantitatively large, our estimates of lifetime earnings gaps are largely
19We subset to these age ranges because at ages 0-4 and 61+, census population counts have various rounding,

under-counting, and small sample size issues in some years.
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driven by death rates before the age of 20. Moreover, this 3.8pp underestimation of the mortality

rate is not quantitatively important for our welfare estimates when compared to the probability of

death before the age of 20, which was roughly 29% for the 1915 birth cohort of Black males.

3.5 Sample Selection

Several factors may generate sample selection that leads to underestimates of the lifetime earn-

ings gap. For example, we do not observe whether there is a socioeconomic gradient to infant

mortality. If infant mortality is higher among poor families, then had the children from these fam-

ilies survived to adulthood, they would likely have earned lower incomes. Thus, the observed

distribution of incomes would be positively selected from the population at birth, meaning that

later-in-life earnings may be overstated. Likewise, the surviving population at older ages is posi-

tively selected on health, implying that late-in-life mortality risk is understated. To the extent that

the surviving Black population is more positively selected on income and health than the surviving

white population, we would underestimate the racial income and welfare gaps and our estimates

of the racial lifetime earnings gap would represent a lower bound.

4 Results

4.1 Cross-Sectional Earnings Gaps

In Table 1, we report the average earnings of Black and white 30 year-old men every ten years,

beginning in 1930 and ending in 2020.20 Earnings are reported in 2014 dollars and inflated using

the CPI-U (USA 2024). These data correspond to average age-30 earnings for the 1900 through

1970 birth cohorts. We do not subset to wage-earners, so men with no earnings are included in

the average. White earnings increase by roughly 60% over this time period while Black earnings

grow by roughly 50%. The white-to-Black ratio in average earnings at age 30 increases from

1930 to 1950 before declining between 1960 and 1980. Post-tax labor earnings (column 2 of each

panel) have a slightly smaller white-to-Black earnings ratio for the simple reason that income tax

rates in the U.S. are progressive and white males had higher average incomes than Black males.
20We impute earnings for the pre-1940 and post-1914 years using the methods described in the data section.
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Total earnings, which includes government transfers, investment, and other income, display similar

trends to labor earnings. Table 1 shows that white males born in 1900 who were alive at age 30

earned an average of 1.5 to 1.6 times the amount that Black males born in 1900 earned at age 30.

In Panel A of Figure 4, we plot the ratio of white to Black labor earnings for living men in

different age groups to better visualize the evolution of cross-sectional white earnings relative to

Black earnings over time.21 The figure separates out this ratio for living men in each birth cohort

and in three age bins: men in their 30s, 40s, and 50s. To produce each line, we average the

ratio of white to Black earnings for each age in that group. Recall that we impute data in non-

decennial census years before 2000. Also, for the 1975 birth cohorts and the men in their 50s, the

white/Black earnings ratio is projected forward in years that have no available data (2015-2029).

The figure shows that the white-to-Black ratio of average earnings is roughly 2 for the 1900 birth

cohort in each age bin. The gap steadily drops to around 1.7 in the 1945 birth cohort before slowly

increasing back up to 1.8-2.1 depending on the age bin. If we used this type of standard inequality

metric as a measure of the evolution of Black-white inequality for children born in different years,

we might assume that there was no progress in the expected adult labor market outcomes of white

men relative to Black men between 1900 and 1970. But as we discussed above, this is misleading.

Lastly, in Panel B of Figure 4 we show how the ratio of white to Black labor earnings evolves

over the life-cycle for four different birth cohorts from 1900 to 1975. For more recent cohorts, we

impute data for later ages. The plot is noisy, because the sample sizes for a specific birth cohort-

by-age-by-race cell are not particularly large (especially for Black males), but the general trend

is that the relative earnings of white relative to Black males increases from 1.5 at young ages to

closer to 2 at higher ages.
21The graphs for post-tax labor earnings and total earnings are virtually indistinguishable and show all the same

trends.
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4.2 Lifetime Earnings Gaps

We estimate Black and white lifetime earnings for each birth cohort using the decennial census

and ACS microdata described in the data section, imputing earnings for unavailable years and

ages. In addition, to estimate lifetime earnings for more recent birth cohorts, we assume that real

earnings will grow for each birth cohort-by-race group at a 1.5% rate from 2014 through 2060.

We also assume that no one earns any income after age 89. We calculate two measures of lifetime

earnings: undiscounted and discounted. For the discounted lifetime earnings, we discount each

annual income datapoint back to the birth year for each cohort (assuming an annual discount rate

of 0.96). We then sum the average earnings from age 16-89 for each race in each birth cohort,

weighted by the interpolated CDC mortality rates. This is a measure of the ‘expected’ earnings

for each birth cohort, if the men in that birth cohort only knew their race, expected annual income

at each age conditional on race, and expected annual mortality rates conditional on race, with no

other information about ability or environment.

In the previous section, we calculated cross-sectional earning gaps, which are standard and

reported widely in the literature on Black-white inequality. We now provide the first estimates of

lifetime earnings for birth cohorts as early as 1900 in the U.S. In Table 2, we report the average

undiscounted lifetime labor earnings, lifetime post-tax labor earnings, and lifetime total earnings

for Black and white birth cohorts born every five years from 1900 to 1970. In Table 3, we report

discounted lifetime earnings (� = 0.96). Lifetime earnings roughly tripled for white men and

increased by a factor of six for Black men when we compare the 1900 and 1940 birth cohort.

But lifetime earnings then increased only slightly from the 1940 to 1970 birth cohorts. The ‘No

Death’ column reports the lifetime earnings each newborn male could expect to receive in the

given cohort if they died at age 90 and received the average earnings for the living males in their

birth cohort*race cell at each age. As expected, the hypothetical lifetime earnings in a world with

no death are roughly 45-50% larger for white males than their actual average lifetime earnings.

For Black males, the hypothetical lifetime earnings in a world with no mortality until age 90 are
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2.3-2.6 times larger than the actual lifetime earnings.

We also include, in Tables 2 and 3, a column titled “+VSL” that measures the economic value

of the difference in life expectancy for each birth cohort of Black and white men. We calculate

this value as follows: we begin with a $2.2 million estimate of the value of a statistical life for

the 1970 birth cohort.22 We follow the U.S. government in assuming that the value of a statistical

life year is constant across ages and races (Aldy and Viscusi 2008). Because the lifetime income

and life expectancy of the average male born in the U.S. grew tremendously between 1900 and the

present, we scale our estimate of the VSL by the changes in lifetime income and the changes in life

expectancy each year. To do this, we first assume that the $1.5 million estimate comes from the

1970 birth cohort. White males born in 1970 had a life expectancy of 68 years. So, the 1970 birth

cohort of white men valued each life-year at around $32,000 2015 dollars, which is 0.074-times

their discounted lifetime earnings of $432,000. So, we use the average lifetime earnings of white

men multiplied by 0.074 as a measure of the value of a statistical life year for each birth cohort.

This means that the statistical value of a life year increases as the average lifetime income of men

grows. Here, we are assuming that a 1% change in lifetime income increases the statistical value

of a life-year by 1%. This is not unrealistic, since recent estimates of the income elasticity of the

value of a statistical life year range from 0.7 to 1.1 (Viscusi and Masterman 2017). The “+VSL

gap” column shows the product of the statistical value of a life year and the Black-white difference

in life expectancy for each birth cohort. When we report discounted lifetime earnings in Table 3,

we interpret the “+VSL gap” bonus as a future lump sum payment transferred at the life expectancy

of Black individuals from a given birth cohort and discount the “+VSL gap” bonus accordingly.
22Ashenfelter and Greenstone (2004) use changes in speed limits to estimate the causal effect of a change in mor-

tality risk on time saved. By putting a value on each hour of travel time saved equal to the average hourly wage,
they estimate that the value of a statistical life is $1.5 million in 1997 dollars, which is $2.22 million in 2015 dollars.
Recent papers by Ioannidis et al. (2017) and (Doucouliagos et al. 2012, p. 13) show that standard hedonic measures
of the VSL suffer from “severe publication selection bias.” The authors correct for this publication bias by conducting
a meta-analysis of the VSL parameter after restricting to studies with a sufficient amount of power. They estimate a
VSL of $1.47 million in 2000 dollars, which is virtually identical to the estimate of the social value of a statistical life
from Ashenfelter and Greenstone (2004).

15



In Tables 4 and 5, we report the ratio of white to Black undiscounted and discounted lifetime

earnings, for all three measures of earnings (labor, post-tax labor, and total earnings). We also

report in the ‘No Death’ column what the ratio of white to Black lifetime earnings would be in a

world where everyone lived through age 89 and died at age 90. White males born in 1900 earned

roughly 2.6 times as much over their lifetime as Black males born in 1900 did. This ratio fell to

2.0 for the 1920 birth cohorts and has remained virtually the same through the 1970 birth cohort.

The last column in each panel of Tables 4 and 5 presents the ratio of white to Black expected

consumption from the model we present in the next section.

It is clear that white men born in the early 1900s had significantly higher lifetime earnings

than equivalent cohorts of Black men. But white men could also expect to live much longer than

Black men in all birth cohorts. One simple way to combine both of these facts into one welfare

metric is to add the value of the additional life-years that white males could expect to receive at

birth to their lifetime income. The thought experiment here is that if white and Black males could

all expect to live for the same number of years, but still expected to receive the lifetime earnings

of their respective race-by-birth cohort, then the white birth cohort should be indifferent between

receiving X additional years of expected life or receiving a lump sum payment at birth equal to the

discounted value of a life-year times X. In Table 2, we presented this value of the Black-white gap

in life expectancy for each birth cohort in the ‘+VSL’ column. In the third column of each panel in

Tables 4 and 5, we take the ratio of white lifetime earnings plus the value of the extra years of life

white cohorts received to Black lifetime earnings. In Figure 5, we plot these measures of relative

white and Black welfare annually – undiscounted in Panel A (� = 1) and discounted in Panel B

(�= 0.96).

This method for combining lifetime earnings and life expectancy gaps into one welfare measure

is useful because it is in dollars, but it is somewhat ad hoc. We must assume a fixed value of each

year of life for a given birth cohort, independent of how long they live and independent of their

annual income profile. In other words, there are no decreasing returns to life expectancy and there
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is no interaction between the return to additional income and the return to lower mortality risk.

So, below we calibrate a simple model of consumption in a world with mortality risk to the census

data.

5 Model

We consider a simple model of optimal consumption in a world with annual mortality risk.

Time is discrete with T periods, 1, . . . ,T . Each person born in year 0 plans to consume ca at each

age a if they are alive, which provides them with utility at age a of u(ca). pt is the independent

and exogenous probability that a person dies at age t, so the probability of surviving through age

a is sa =
aQ
j=1

(1-pj). Earnings at each age a, ya > 0, are exogenous and expected lifetime utility,

given a sequence of consumption {ca}, is

U=
TX

a=1

�asau(ca)

where � is the standard discount rate.

At birth, individuals can sign contracts to borrow or loan money intertemporally at a constant

annual interest rate r, so the budget constraint is:

TX

a=1

saca
(1+ r)a

6
TX

a=1

saya

(1+ r)a
.

In other words, a person can sign a contract to borrow against future expected income to finance

consumption, but she can only borrow against income that the lender expects her to receive given

the commonly known probability of dying each period and the commonly known income process.

This budget constraint assumes a complete annuities market in which each newborn agrees to send

their income each year to the bank, and in return, they receive a predetermined amount of money

from the bank each year that they are alive. The amount of money the bank sends each person is

governed by the consumer’s budget constraint, which states that the lifetime net present value of
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consumption must be no larger than the lifetime net present value of income. This condition is

equivalent to a zero profit constraint for the bank that is borrowing and loaning money, so this is a

world where many small banks compete in this annuity market with exogenous interest rate r.

At birth, each newborn chooses a potential sequence of consumption {c1 . . .cT } to maximize

expected lifetime utility subject to the budget constraint. Consumption is the total dollar value the

newborn will consume in a given period if they are alive, so expected consumption in period t is

stct. The Lagrangian for this maximization problem is:

L=
TX

a=1

�asau(ca)+�
TX

a=1

✓
sa(ya-ca)

(1+ r)a

◆

Differentiating with respect to ct gives us a sequence of first order constraints that yield the stan-

dard Euler equation: �(1+r)= u 0(ct)
u 0(ct+1)

. For simplicity, if we assume that u(c)= log(c), the Euler

equation simplifies to ct+1 = �(1+ r)ct = [�(1+ r)]tc1, which implies that ct = [�(1+ r)]t-1c1.

The logic follows identically for CRRA utility, but solving for a closed-form value of consumption

each period is more difficult. Returning to the budget constraint and plugging in the Euler equation

from the previous step, we see that:

TX

a=1

�a-1sac1
1+ r

=
TX

a=1

saya

(1+ r)a
.

So,

c1 =

TP
a=1

saya
(1+r)a-1

TP
a=1

sa�a-1

.

This means that for all time periods t,

ct =

[�(1+ r)]t-1
TP

a=1

saya
(1+r)a-1

TP
a=1

sa�a-1

.
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With the above framework, we calculate, at birth, the amount each person expects to consume at

each age as a function of known parameters. Thus, we can deterministically calculate the utility

a newborn can expect to receive given (1) constant parameters � and r, and (2) sequences of

probabilities of dying at each age {pa} and incomes at each age {ya}. Notice that T is the lowest

age a such that pa = 1. Because the decennial census sometimes top-codes age at 90, we will

assume that everyone dies by the age of 90, and therefore no one consumes anything after age 89.

5.1 Comparative Statics

We can easily see that consumption in all periods is increasing in income, but the effect of

mortality risk, pa, on consumption in each period is more complicated. With many applications of

the chain rule, we arrive at this partial derivative of consumption in period t conditional on being

alive (ct) with respect to the probability of dying (ps) in a given period s > 1:

@ct
@ps

=
[�(1+ r)]t-1

(1-ps)

0

BBBB@

✓
s-1P
a=1

saya
(1+r)a-1

◆✓
TP

a=s
[sa�a-1]

◆
-

✓
TP

a=s

saya
(1+r)a-1

◆✓
s-1P
a=1

[sa�a-1]

◆


TP

a=1
sa�a-1

�2

1

CCCCA

This partial derivative can be either positive or negative depending on the distribution of earn-

ings and mortality over a lifespan. While this might seem unrealistic, recall that ct does not repre-

sent realized consumption at age t. Instead, it represents consumption at age t if the representative

agent lives to age t.

Using the partial derivative @ct
@ps

, we once again use several applications of the chain rule to

calculate how utility is affected by an increased probability of dying in a given period:

@U

@ps
=

1

(1-ps)

TX

t=1

�tst

0

BBB@

✓
s-1P
a=1

saya

(1+r)a-1

◆✓
TP

a=s
[sa�a-1]

◆
-

✓
TP

a=s

saya

(1+r)a-1

◆✓
s-1P
a=1

[sa�a-1]

◆

✓
TP

a=1

saya

(1+r)a-1

◆✓
TP

a=1
sa�a-1

◆ - log(ct)

1

CCCA
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Note that this sum is made up of two terms. The first, itself a complicated ratio of terms, is

bounded below by -1 and above by 1, so a sufficient, but not necessary condition for @U
@ps

< 0 is

if, for all t, log(ct)> 1. This partial derivative can sometimes be positive because if consumption

is sufficiently close to zero, utility is negative, and thus an increase in the probability of dying

increases expected utility by moving it closer to zero. However, for any plausible sequence of

income, including all sequences of income that we see in census microdata for race*birth cohort

cells, this partial derivative will be negative and an increase in mortality risk reduces utility.

Lastly, one value of this model is that it allows mortality risk to affect people differently as a

function of their expected annual income. Equivalently, income shocks will have different effects

on people with higher or lower mortality risk. To measure this, we calculate the cross partial

derivative of ct with respect to ps and ys, and we see that:

@ct
@ys@ps

=
�t-1(1+ r)t-sss

(1-ps)

✓
TP

a=1
sa�t-1

◆2
⇤

2

4-
s-1X

j=1

sj�
j-1

3

5

This term is always negative, which means that at higher values of income, an increase in mortality

risk in a given period has an increasingly negative effect on the level of expected consumption in

all periods.

We can now compare the expected utility of Black and white males over time and within a

birth cohort by calculating levels of utility separately for Black and white newborns with known

annual incomes (from census microdata) and probabilities of dying (from the CDC). Throughout

the section below, we assume a discount rate of �= 1 or �= 0.96 and an interest rate of r= 0.02.

5.2 Calibration

We calibrate this model separately to any sequence of annual survivorship probabilities and

earnings. We take each Black and white birth cohort from 1900 to 1970 and calculate the expected

consumption and utility for that cohort. In Tables 4 to 5 and Figure 5, we show the ratio of dollars

of lifetime expected consumption for white and Black birth cohorts each year. These closely
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match the general time trends of earnings-based inequality measures, with the largest convergence

in expected lifetime consumption between the 1900 and 1920 birth cohorts. But this measure of

relative consumption calibrated to total earnings (in the last column of Table 4) shows continual

gradual progress in Black-white inequality between the 1920 and 1970 birth cohorts.

In Panel A of Figure 7, we plot the level of utility for Black and white males in each birth co-

hort. Typically, levels of utility are unitless, but in this model they represent the net present value

of future expected log consumption. As the figure illustrates, levels of utility have weakly mono-

tonically increased from the 1900 to 1970 birth cohorts for Black and white males. In Panel B, we

plot the gap between Black and white utility levels.23 The largest convergence in Black and white

utility occurred between the 1910 and 1920 birth cohorts. Since then, the gap is roughly constant.

Black males born in 1970 have earnings and mortality risk that net them welfare equivalent to the

welfare received by white males born in 1930.

6 Robustness

Our Black-white lifetime earnings and welfare gap results are robust to alternative specification

choices and sample restrictions. We have already shown in Sections 4.2 and 5.2 that our results

are unaffected by the choice of discount rate (� = 1 or � = 0.96). Here, we modify the model

for the imputation of earnings in 1910 to 1940 in three ways: (1) we allow all variables used to

predict earnings to vary by race, (2) we use non-wage income from the 1960 census rather than

1950 to impute non-wage income in 1940, and (3) we use the 1940 occupational income estimates

from Ward (2020) and Collins and Wanamaker (2022) in place of our imputed earnings for 1910

to 1940.24 We also include income at ages 14-15 in calculating lifetime earnings to account for
23In these figures, future utility is not discounted (�= 1). Figure 8 illustrates that results are similar when we apply

a discount parameter of �= 0.96.
24The White-Black lifetime earnings gap for the 1900 birth cohort when using occupational income from Ward

(2020) and Collins and Wanamaker (2022) is slightly larger compared to the range of estimates for the imputation of
1910 to 1940 earnings. This difference may reflect the fact that the occupational income estimates from Ward (2020)
and Collins and Wanamaker (2022) do not adjust for the life-cycle profile in earnings and impute pre-1950 earnings at
all ages using average occupational income. Thus we prefer our imputation method for computing lifetime earnings.
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racial differences in labor force participation at young ages.25 We report these results in Figure 9

using total income as the measure of earnings and show that the tendency for the White-Black gap

in earnings and welfare to close between 1900 and 1920 continues to hold.

7 Conclusion

48% of Black males born in 1900 died before the age of 30 as compared to only 26% of white

males. These mortality rates declined to 22% and 15%, respectively, by the 1920 birth cohort, and

this sudden convergence had large effects on relative welfare. Black-white cross-sectional earnings

gaps are often used as a measure of inequality, but these gaps ignore the large (albeit incomplete)

convergence of Black and white mortality rates from 1900 to the present. We calculate two ‘full

income’ measures of Black-white inequality that combine life-cycle earnings and mortality rates

to measure welfare.

In the 1940 census, the average working-age white male reported earnings twice as large as the

average working-age Black male, but because Black males had significantly higher mortality rates

at each age, white males born in 1900 could expect to have 2.6 times the lifetime labor earnings of

Black males born in 1900. This ratio fell to 2.0 for the 1920 birth cohort and has remained virtually

unchanged from the 1920 to 1970 birth cohorts. A simple structural model of consumption in a

world with mortality risk similarly shows that almost all of the convergence in Black-white welfare

over the past century came from the rapid but incomplete convergence in Black and white mortality

rates between 1900 and 1920 birth cohorts. Black-white welfare gaps have declined only slightly

since the 1920 birth cohort.

This paper focuses on the racial gap in mortality risk as the primary channel that drives the

racial gap in lifetime earnings. While we assume a common discount rate for households after

accounting for mortality risk, other race-based factors such as discrimination in lending and dif-
25If child labor is not reported in the census, this adjustment will not fully correct for the fact that Black children

were more likely to work than white children to work on the family farm (Logan 2022). However, given that the
earnings gap is somewhat smaller when incorporating earnings at ages 14-15 compared to our main specification, it
seems unlikely that this difference can explain the larger White-Black gap in earnings for the 1900 to 1920 cohorts.
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ferences in savings rates, earnings risk, occupational hazards, and access to credit may contribute

to Black households discounting the future more than White households. We leave it to future

research to explore these factors using a similar framework as in this paper.
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8 Tables

Table 1. Average Earnings at Age 30

White Earnings Black Earnings White/Black Earnings

Year Labor Post-tax Total Labor Post-tax Total Labor Post-tax Total

1930 24,186 24,111 31,615 15,707 15,680 19,265 1.54 1.54 1.64
1940 19,627 19,271 26,318 12,282 12,059 15,360 1.60 1.60 1.71
1950 23,862 20,465 29,471 13,430 12,009 15,295 1.78 1.70 1.93
1960 36,993 30,471 42,820 20,916 18,088 22,732 1.77 1.68 1.88
1970 51,640 41,801 57,100 33,743 28,390 35,683 1.53 1.47 1.60
1980 46,917 38,443 52,454 31,770 27,045 34,241 1.48 1.42 1.53
1990 45,179 37,418 49,895 26,154 22,311 27,737 1.73 1.68 1.80
2000 47,061 38,613 51,566 29,963 25,242 32,172 1.57 1.53 1.60
2010 38,740 32,687 42,294 21,751 18,868 24,163 1.78 1.73 1.75
2020 38,535 32,463 41,337 24,061 20,689 25,418 1.60 1.57 1.63

Notes: Earnings data from default IPUMS census and ACS microdata samples (Ruggles et al. 2024). Units are 2014 dollars.
Labor earnings are only available in the Census data from 1940-2014 and total earnings only available from 1950-2014. We do
not use ACS data from 2015-2016 because the race variable is not easily comparable to 1900-2014 census and ACS data. Data
are subset to US-born Black and white men who report being age 30 in the census and ACS. Each cell is the average earnings
across all living white or Black 30-year old men, including men who earn zero dollars. Labor earnings rely on the INCWAGE
IPUMS variable, Total earnings rely on the INCTOT IPUMS variable. Post-tax earnings apply federal income tax rates to the
INCWAGE variable. Earnings values in 2020 are equal to 2014 earnings values. 1930 labor and total income values and 1940
total income values are imputed as we describe in the text of the paper. For example, we regress 1940 labor earnings at the
individual level on indicators for race, age, occupation, industry, state of birth, and state of residence. We then use these re-
gression coefficients to predict labor earnings for each male in 1930.
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Table 2. Undiscounted Lifetime Earnings

Whites Blacks

Labor Post-Tax Total Labor Post-Tax Total

Birth Cohort Earnings No Death Earnings No Death Earnings No Death +VSL Gap Earnings No Death Earnings No Death Earnings No Death

1900 845 1303 769 1169 1259 2290 162 321 756 304 705 408 1159
1905 924 1389 817 1212 1389 2472 226 362 798 335 728 458 1225
1910 1039 1502 891 1277 1578 2721 209 439 872 397 779 557 1360
1915 1214 1657 1013 1374 1853 3012 257 571 980 506 860 726 1552
1920 1426 1850 1164 1504 2166 3293 172 712 1094 620 946 913 1733
1925 1623 2031 1305 1631 2447 3535 317 821 1205 704 1029 1072 1924
1930 1799 2190 1436 1747 2690 3725 303 925 1306 783 1103 1231 2106
1935 1975 2349 1573 1870 2920 3916 260 1035 1424 869 1194 1393 2297
1940 2139 2499 1704 1990 3139 4117 308 1134 1522 947 1269 1531 2443
1945 2235 2577 1785 2058 3276 4243 252 1191 1547 993 1289 1629 2519
1950 2228 2548 1792 2049 3283 4246 224 1182 1499 989 1253 1656 2519
1955 2227 2543 1801 2055 3302 4294 181 1135 1418 955 1192 1636 2482
1960 2257 2567 1830 2079 3370 4393 193 1121 1381 945 1164 1660 2504
1965 2314 2618 1876 2121 3487 4546 201 1166 1416 983 1193 1752 2616
1970 2407 2711 1952 2197 3651 4757 261 1220 1465 1028 1234 1861 2755

Notes: Earnings data from default IPUMS census and ACS microdata samples. Units are thousands of 2014 dollars. Labor earnings are only available in the Census
data from 1940-2014 and total earnings only available from 1950-2014. We do not use ACS data from 2015-2016 because the race variable is not easily compara-
ble to 1900-2014 census and ACS data. Data subset to American-born Black and white men who report being age 30 in the census and ACS. Each cell represents
the average lifetime earnings for white and Black males born in the given birth cohort. Earnings are calculated by summing average earnings for each birth cohort
and race across all ages, weighted by the age-specific CDC mortality rate, and assuming that all men live only until age 89. Labor earnings rely on the INCWAGE
IPUMS variable, Total earnings rely on the INCTOT IPUMS variable. Post-tax earnings apply federal income tax rates to the INCWAGE variable. Earnings values
after 2014 are equal to 2014 earnings values, assuming an additional 1.5% annual growth rate. 1910, 1920, and 1930 labor and total income values and 1940 total
income values are imputed as we describe in the text of the paper. For example, we regress 1940 labor earnings at the individual level on indicators for race, age,
occupation, industry, state of birth, and state of residence. We then use these regression coefficients to predict labor earnings for each male in 1930. In non-surveyed
years from 1916-2014, earnings are linearly interpolated at the age-by-race-by-birth year level before being summed to construct lifetime earnings measures. Pre-
1940 earnings are adjusted to account for annual variation in wages. This has no effect on our results. The ‘No Death’ columns assume that all newborns live until
age 89. The ‘+VSL Gap’ column estimates the value of the Black-white gap, calculated as described in the text.
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Table 3. Discounted Lifetime Earnings (�= 0.96)

Whites Blacks

Labor Post-Tax Total Labor Post-Tax Total

Birth Cohort Earnings No Death Earnings No Death Earnings No Death +VSL Gap Earnings No Death Earnings No Death Earnings No Death

1900 183 257 174 243 239 353 53 77 157 75 151 88 189
1905 191 263 178 244 250 363 79 83 158 79 150 93 189
1910 204 274 185 246 268 378 59 95 165 89 153 106 197
1915 229 294 201 256 300 405 60 119 181 109 165 131 215
1920 265 325 224 274 343 443 28 146 203 131 180 161 240
1925 300 359 248 295 384 480 53 164 220 144 192 185 265
1930 331 387 269 313 420 511 46 180 235 154 201 208 289
1935 367 420 295 337 459 545 34 201 257 170 218 235 318
1940 402 452 323 363 497 579 40 225 283 190 237 262 346
1945 419 466 338 376 517 595 27 242 295 203 247 282 362
1950 417 460 339 374 514 588 21 241 287 203 242 283 356
1955 415 456 339 373 510 583 16 229 269 194 228 272 339
1960 416 454 341 373 510 581 17 222 257 189 218 266 328
1965 417 453 342 371 512 581 17 225 258 191 219 272 333
1970 423 458 347 375 520 589 23 231 262 196 222 282 342

Notes: See note to Table 2. This table only differs in that the discount rate is set to �= 0.96.
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Table 4. Undiscounted White/Black Lifetime Earnings

Labor Post-Tax Total

Birth Cohort Earnings No Death +VSL Gap Cnsm. Earnings No Death +VSL Gap Cnsm. Earnings No Death +VSL Gap Cnsm.

1900 2.63 1.72 3.14 2.80 2.53 1.66 3.06 2.72 3.09 1.98 3.48 3.24
1905 2.56 1.74 3.18 2.69 2.44 1.66 3.11 2.60 3.03 2.02 3.53 3.16
1910 2.37 1.72 2.84 2.49 2.24 1.64 2.77 2.38 2.83 2.00 3.21 2.95
1915 2.13 1.69 2.58 2.23 2.00 1.60 2.51 2.11 2.55 1.94 2.91 2.65
1920 2.00 1.69 2.25 2.10 1.88 1.59 2.15 1.98 2.37 1.90 2.56 2.47
1925 1.98 1.69 2.36 2.10 1.85 1.59 2.31 1.97 2.28 1.84 2.58 2.39
1930 1.95 1.68 2.27 2.08 1.83 1.58 2.22 1.96 2.18 1.77 2.43 2.30
1935 1.91 1.65 2.16 2.03 1.81 1.57 2.11 1.93 2.10 1.71 2.28 2.20
1940 1.89 1.64 2.16 1.98 1.80 1.57 2.12 1.89 2.05 1.69 2.25 2.13
1945 1.88 1.67 2.09 1.94 1.80 1.60 2.05 1.86 2.01 1.68 2.17 2.07
1950 1.88 1.70 2.07 1.93 1.81 1.63 2.04 1.86 1.98 1.69 2.12 2.03
1955 1.96 1.79 2.12 2.00 1.89 1.72 2.08 1.92 2.02 1.73 2.13 2.06
1960 2.01 1.86 2.19 2.04 1.94 1.79 2.14 1.96 2.03 1.75 2.15 2.08
1965 1.98 1.85 2.16 2.00 1.91 1.78 2.11 1.93 1.99 1.74 2.10 2.02
1970 1.97 1.85 2.19 1.97 1.90 1.78 2.15 1.90 1.96 1.73 2.10 1.98

Notes: See note to Table 2. This is the ratio of white to Black lifetime undiscounted earnings.
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Table 5. Discounted White/Black Lifetime Earnings (�= 0.96)

Labor Post-Tax Total

Birth Cohort Earnings No Death +VSL Gap Cnsm. Earnings No Death +VSL Gap Cnsm. Earnings No Death +VSL Gap Cnsm.

1900 2.36 1.64 3.05 2.81 2.32 1.61 3.02 2.73 2.72 1.86 3.32 3.25
1905 2.31 1.66 3.26 2.70 2.25 1.62 3.24 2.60 2.69 1.91 3.54 3.16
1910 2.16 1.66 2.78 2.47 2.08 1.61 2.74 2.36 2.54 1.93 3.09 2.93
1915 1.93 1.62 2.43 2.20 1.84 1.55 2.39 2.08 2.29 1.89 2.74 2.61
1920 1.81 1.61 2.01 2.06 1.71 1.52 1.93 1.93 2.13 1.84 2.30 2.41
1925 1.83 1.63 2.15 2.04 1.72 1.54 2.09 1.92 2.07 1.81 2.36 2.33
1930 1.84 1.65 2.10 2.02 1.74 1.56 2.04 1.91 2.02 1.77 2.24 2.24
1935 1.82 1.63 1.99 1.99 1.73 1.55 1.93 1.88 1.95 1.71 2.10 2.15
1940 1.78 1.60 1.96 1.95 1.70 1.53 1.91 1.86 1.90 1.67 2.05 2.09
1945 1.73 1.58 1.85 1.91 1.66 1.52 1.80 1.83 1.83 1.64 1.93 2.03
1950 1.73 1.60 1.82 1.90 1.67 1.54 1.77 1.83 1.82 1.65 1.89 1.99
1955 1.81 1.69 1.88 1.97 1.75 1.63 1.83 1.89 1.88 1.72 1.94 2.03
1960 1.88 1.77 1.95 2.01 1.81 1.71 1.90 1.93 1.92 1.77 1.98 2.05
1965 1.85 1.76 1.93 1.97 1.79 1.70 1.88 1.90 1.88 1.75 1.95 1.99
1970 1.83 1.75 1.93 1.94 1.77 1.69 1.89 1.87 1.84 1.72 1.92 1.95

Notes: See note to Table 2. This is the ratio of white to Black lifetime earnings with annual discount rate �= 0.96.
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9 Figures

Figure 1. Male Survivorship by Race and Birth Year
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Notes: Probability of survival through age t by race and birth cohort computed from survival probabilities for a
hypothetical period life table cohort that experiences the age-specific death rates of the actual population in a given
year. See Section 3.2 for more details. Source: Period survival probabilities are taken directly from the CDC data
(Arias 2015).

Figure 2. Infant Mortality By Race and Birth Year
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Notes: This figure plots Black and white infant mortality rates per 1,000 live births. Birth counts by race are based
on published CDC data (Hamilton et al. 2003). The number of infant deaths by race are derived from birth counts
and the probability of survival from age 0 to 1 taken directly from CDC data (Arias 2015).
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Figure 3. Life Expectancy by Race and Birth Year
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Notes: Life expectancy taken directly from CDC data (National Center for Health Statistics 2015). The life
expectancy measures are calculated using each year’s mortality rates for each cohort. See Arias (2015) for
details.
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Figure 4. White-to-Black Ratio of Average Earnings

(a) By Birth Year for 3 Age Groups
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(b) By Age for 4 Birth Years
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Notes: See note to Table 2. Earnings are linearly interpolated across race-by-age-by-birth year cells in non-census
years and then averaged within 10-year age bins for each birth cohort to produce these scatter plots at an annual
level. We assume that earnings after 2014 are equal to earnings in 2014 (within race-by-age cells). This is only
relevant for the oldest age group in this figure.
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Figure 5. White-to-Black Ratio of Lifetime Earnings

(a) Undiscounted (�= 1)
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(b) Discounted (�= 0.96)
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Notes: See note to Table 2. This figure shows the ratio of white to Black lifetime earnings for each birth cohort.
Earnings are undiscounted (�= 1) in Panel A and discounted (�= 0.96) in Panel B. The +VSL lines correspond to
the thought experiment we describe in the text, where we take the ratio of undiscounted white lifetime earnings + the
value of the additional life-years each white male can expect to receive to undiscounted Black lifetime earnings. The
consumption line corresponds to the lifetime expected consumption of white males divided by the lifetime expected
consumption of Black males born in each birth cohort. Here, consumption is calculated assuming � = 1, but this
ratio is quite similar when the consumption line is calculated using �= 0.96.
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Figure 6. Validation of Survivorship Rates: Raw vs. Implied Birth Counts by Race

(a) Black males
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(b) White males
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Notes: CDC birth counts for Black (panel A) and white (panel B) males based on published CDC data
(Hamilton et al. 2003). Imputed birth counts apply age-specific mortality rates to birth counts from census
microdata (Ruggles et al. 2024). The imputed data point for each birth year equals the median imputed birth
count from age 5-60 census age groups.
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Figure 7. Undiscounted White and Black Utility by Birth Cohort (�= 1)

(a) White and Black Utility in Levels
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(b) White-Black Utility Gap
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Notes: In Panel A, each line is the level of utility for white or Black males, extracted from the structural model we
calibrate in the paper. Earnings are not discounted (�= 1). Panel B is simply the level difference in white and Black
utility from Panel A. We include it to emphasize the large convergence in white and Black utility between the 1900
and 1920 birth cohorts, followed by general stagnation.

37



Figure 8. Discounted White and Black Utility by Birth Cohort (�= 0.96)

(a) White and Black Utility in Levels
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(b) White-Black Utility Gap
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Notes: In Panel A, each line is the level of utility for white or Black males, extracted from the structural model we
calibrate in the paper. We assume a discount rate of � = 0.96. Panel B is simply the level difference in white and
Black utility from Panel A. We include it to emphasize the large convergence in white and Black utility between the
1900 and 1920 birth cohorts, followed by general stagnation.
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Figure 9. Robustness of White-Black Lifetime Earnings Gap and Utility Gap Estimates

(a) White-Black Lifetime Earnings Gap
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(b) Male Probability of Survival
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Notes: Panel A shows the White-Black gap in total lifetime income for each birth cohort across various specification
choices. The “Baseline” specification reproduces the estimates shown in Figure 5. The “Imputation by Race”
specification modifies the imputation of non-wage earnings in 1940 and both wage income and non-wage earnings in
1910 to 1930 by interacting all model covariates with an indicator for race. The “1960 for Imputation” specification
uses the 1960 census to impute non-wage earnings in 1940 rather than the 1950 census. The “Adding Ages 14-15”
specification includes earnings at ages 14-15 in the lifetime earnings calculation, rather than starting at age 16. The
“Occupational income” specification uses the average occupational income by race and region in 1960 from Collins
and Wanamaker (2022) to impute total income in 1910 to 1940. See Appendix A for more details on the imputation
procedures.
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A Imputation of Earnings

Pre-processing of data In this appendix section we describe the process used for the imputation of
earnings for years where we do not observe earnings data. We use the complete-count 1940 US
Census and the 5% sample of the 1950 census from IPUMS, restricting the sample to Black and
White males. Prior to imputing earnings, we assign zero wage income to all individuals enumerated
as prisoners in the 1940 census, to be consistent with other census years. We also adjust for
inflation by converting nominal earnings to constant 1999 dollars using the IPUMS CPI99 variable
(https://usa.ipums.org/usa/cpi99.shtml). We then adjust the base year to 2014 dollars by dividing
by a factor of 0.704.

A predictor for negligible non-wage income We define non-wage income in 1950 as the difference
between total income and wage income. We then define negligible non-wage income as non-wage
income in the range [-5,5] dollars. Next, we estimate a model for whether an individual has
negligible non-wage income in 1950:

1(Negligible Non-Wage Incomei = 1) = ↵+�r+�a+✓o+�n+⇡b+�s+✏i (1)

where �r are fixed effects for race, �a are fixed effects for age, ✓o are fixed effects for occupation
(OCC1950 codes), �n are fixed effects for industry (IND1950 codes), ⇡b are fixed effects for state
of birth, and �s are fixed effects for state of residence. We use this model to predict whether an
individual has negligible non-wage income in 1940. In combination with the fitted values from this
model, we construct a categorical variable for the ventiles of predicted non-wage income across
all individuals in the 5% sample of the 1950 census and the 100% sample of the 1940 census. We
also construct a categorical variable for the ventiles of wage income across the pooled 1940 and
1950 sample and use these two categorical variables as predictors when imputing 1940 non-wage
income.

Imputation of non-wage earnings in 1940 We estimate a model for non-wage earnings in 1950:

Non-Wage Incomei = ↵+
20X

p=1

�p1(Ventile of predicted non-wage income = p)

+
20X

q=1

⌘q1(Ventile of wage income = q)

+ �r+�a+✓o+�n+⇡b+�s+✏i (2)

where the ventiles of predicted non-wage income, ventiles of wage income and fixed effects are
defined above. Using this model, we predict non-wage income in 1940 and add to this value the
reported wage income in the 1940 census to obtain an estimate of total income in 1940.

Imputation of earnings in 1910 to 1930 Now we impute wage income and total income in the 1910
to 1930 censuses based on the wage income and estimated total income from 1940. We modify
the model in Equation 1 to additionally use unemployment status in 1940 as a predictor. We proxy
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for unemployment status in 1940 by using an indicator for negligible wage income variable in the
1940 census (i.e. reported wage income in the range [-5,5]). We use this model to predict whether
an individual is unemployment in 1940. In combination with the fitted values from this model,
we construct a categorical variable for the ventiles of predicted unemployment status across all
individuals in the 5% sample of the 1950 census and the 100% sample of the 1940 census. We
then incorporate the ventiles of predicted unemployment status as a predictor when imputing 1910-
1930 wage income in the following equation:

Type of pre-1940 Incomei = ↵+
20X

p=1

�p1(Ventile of predicted unemployment status = p)

+ �r+�a+✓o+�n+⇡b+�s+✏i (3)

where Type of pre-1940 Income is either wage income or total income. Using these models, we
predict wage income and total income in 1910, 1920, and 1930.

Robustness In Section 6, we explore the robustness of our main results to variations on the strat-
egy for the imputation of earnings. Here we provide additional details on the adjustments to the
imputation procedure. In separate specifications, we do the following:

1. Modify the prediction models (Equations 1 to 3) by incorporating interactions of race with
all other fixed effects.

2. Use the 5% sample of the 1960 census rather than the 1% sample of the 1950 census (Ruggles
et al. 2024) when predicting non-wage income in 1940 due to concerns about small cell sizes
in the 1950 census (Collins and Wanamaker 2022). This approach also more closely aligns
our income estimates with the occupational earnings score of Collins and Wanamaker (2022)
that we implement below.

3. Use the 1940 occupational income estimates from Collins and Wanamaker (2022) rather
than our imputed earnings for 1910 to 1940. The Collins and Wanamaker (2022) approach
imputes 1940 non-wage income using the average non-wage income from the 5% sample
of the 1960 census for each race, region, and occupation cell. We add these estimates to
the wage income reported in the 1940 census and apply this measure of total income to all
years between 1910 and 1940. In this specification, we do not make any changes to in-
come measures drawn from the 1950 census onward. Our implementation of the Collins and
Wanamaker (2022) occupational income score uses the data set provided in the replication
package of Ward (2020). See Kosack and Ward (2020) and Ward (2023) for more details.

4. Include income earned at ages 14 to 15 in our computation of lifetime income.
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