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Motivation for CenSoc

▶ We are far from a complete understanding of the causal determinants of
health and mortality in the United States

▶ Mortality research is often hampered by data limitations
▶ U.S. has no population-level registry like Scandinavian countries

▶ Social scientists are increasingly turning to administrative datasets (Ruggles,
2014; Chetty et al., 2016; Card et al., 2010)
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CenSoc: Linked IPUMS 1940 Census and Mortality Records
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CenSoc: Linked IPUMS 1940 Census and mortality records
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Social Security Mortality Records – Numident

▶ The Social Security Numident (Numerical
Index) tracks Social Security Number holders

▶ Date of birth, date of death, birthplace, race,
sex, parents names, etc.

▶ Internal restricted version used for research by
SSA researchers and collaborators (Mehta
et al., 2016; Elo et al., 2004; Waldron, 2007)
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Social Security Mortality Records – Death Master File

▶ Social Security Death Master File Death Master File (DMF) is an extract of
Numident, plus misc. deaths

▶ Limited info: Name, date of birth, date of death

11 / 53

Introduction Creating CenSoc Mortality Estimation Case Studies Conclusion Reserve slides References



7/36

Coverage DMF (Public)
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Coverage DMF (Public)
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Public DMF ―95% death coverage 1975-2005
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Public Numident: 95%+ mortality coverage between 1988-2005
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Linked IPUMS 1940 Census and mortality records
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1940 Census
▶ 1940 Census reflected heightened

time of social awareness brought
about by Great Depression

▶ First decennial census to include
question on educational attainment,
wage and salary income, and
detailed questions on employment

▶ Question on homeownership status
(rent vs. own) and estimate of
home value for owners

1940 Census Form
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ABE Conservative Algorithm for Record Linkage
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Summary of datasets

CenSoc-DMF CenSoc-Numident
Gender Men-Only Men and Women
1940 Census Covariates Yes Yes
Death Coverage 1975-2005 1988-2005
Size 4.7 Million 7.0 Million

Characteristics of CenSoc Datasets
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Match rate (mortality adjusted)

Madjusted =

(
Number Established Matches

Number of Records in 1940 Census

)
︸ ︷︷ ︸

Raw match rate

×
(

1

P (Dying in window)

)
︸ ︷︷ ︸

Adjustment factor for mortality

,

▶ CenSoc-Numident: 22%

▶ CenSoc-DMF: 17%
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Mostly representative of general population

▶ Compared to the general
population, CenSoc is:

▶ Slightly higher socioeconomic
status

▶ Slightly more white
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Statistical Person-level Weights

▶ Post-stratification weights: Use population totals from the Multiple
Cause-of-Death (MCOD) mortality data from National Center for Health
Statistics (NCHS)

▶ Individuals are split into cells cross-classified by year of death (y), age at
death (a), sex (s), race (r), and birth state (b)

Wyasrb =
number of deaths in NCHS cell yasrb
number of deaths in CenSoc cell yasrb
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Validation Variable - Middle Initial

▶ Middle initials not used as a linking field

▶ Can give us upper-bound on false match rate (type 1 error)

▶ Agreement
▶ 87% CenSoc-Numident

▶ 85% CenSoc-DMF
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Validation Variable - Middle Initial
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CenSoc−Numident, Birth cohorts of 1900−1920 (Men Only)

Association between years of education and longevity (OLS)
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Double truncation presents challenges for mortality estimation
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Method 1: OLS regression on age of death (attenuated)

Age of Death = β0 + λtt+Xβ + ϵ

where
1. β0 is the intercept

2. λtt are birth year fixed effects

3. X is a matrix of covariates and β is the coefficient vector
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Method 2: Gompertz parametric MLE approach (no
attenuation)

hi(x|β) = a0e
b0xeβZi

where
▶ hi(x|β) is the hazard at age x conditional on parameters

▶ a0 is some baseline level of mortality

▶ b0 gives rate of increase of mortality over time

▶ Zi are the covariates for person i (e.g., years of education, place of birth)

▶ β is the set of coefficients
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Cohort perspective

34 / 53

Introduction Creating CenSoc Mortality Estimation Case Studies Conclusion Reserve slides References



24/36

Cohort perspective
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Cohort perspective
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Utility for mortality research
▶ Mortality disparities by education,

national origin, and race

▶ Early life conditions and later-life
mortality

▶ Geographic variation and the
neighborhood determinants of
mortality

▶ Natural experiments from local
policies and chance events such as
natural disasters.
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González et al. — Hispanic mortality paradox
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Black White Mortality Crossover
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Fletcher et al. 2022 — Education Expansion
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Longevity Benefits of Homeownership
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Other Data Products

▶ Berkeley Unified Numident Mortality Database
(BUNMD)

▶ 49 million death records

▶ Date of birth, date of death, birthplace, race,
sex, parents names, etc.

▶ World War II Army Enlistment Records
▶ 9 million records, height + weight

▶ Linked 1940 Census, linked mortality records
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Considerations and future directions

▶ 1950 Census linkage

▶ Linkage to more recent death records (depending on quality)

▶ More substantive research mortality research
▶ Incorporate links into other linkage efforts (IPUMS MLP)
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Thank You

Download: CenSoc.Berkeley.edu

Funding: R01AG058940, R01AG076830

Contact: � casey.breen@demography.ox.ac.uk
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Reserve Slides
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Goldstein et al. — Black names and longevity

Dependent Variable: Death Age
Pooled Family FE

Model: (1) (3) (4) (5)
BNI (Standardized) -0.2386 -0.6258∗ -0.6273∗ -0.4696

(0.2301) (0.3060) (0.3055) (0.4380)
Birth Year FE Yes Yes Yes Yes
Family FE – Yes Yes Yes
Birth Order FE – – Yes Yes
Mortality Window 1988-2005 1988-2005 1988-2005 1941-2007
Observations 30,429 30,429 30,429 45,893
R2 0.21029 0.61428 0.61430 0.56402
Within R2 5.35× 10−5 0.00036 0.00036 8.14× 10−5

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.0152 / 53
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