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Nathan Keyfitz (1913-2010) - Mathematics
and Data

“There were plenty of
formulas in my assembly,
but abstract formulas is
what they could well have
remained. [..] What saved
my hard work from this fate
was the advent of the
computer”
Nathan Keyfitz’s Memoir







Kinship Demography 2.0⇒ Simulation

Credit: Paul Chung







Formal+Simulation+Crowd-sourced:
Kinship Demography 3.0?

Credit: Indiegogo
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Joint project on demographic foundations of lived
experience of death

with Diego Alburez-Gutierrez and Martin Kolk



Why should we think about death of kin?

• The demographic transition theory emphasizes parents
responding to reductions in child mortality by lowering
their fertility. How can we quantify these reductions?

• How many children (or what fraction) can a woman
expect to lose during her lifetime?

• Kin members are an important resource for individuals

• Losing a child is a traumatic life event that might affect
individuals’ own survival and health



Expected Child Loss

Consider a woman born in 1900, who is still alive at age 60. How many
children do we expect her to have lost in her lifetime? Her expected
child loss conditional on reaching age 60 (ECLC) is:

ECLC(60,1900)
´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
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= TFR(60,1900)
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∑
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surviving children



Expected Child Loss
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Data source: own calculations based on HMD and HFD



Strong linear relationship (on a log scale)
after age 25

Data source: own calculations based on HMD and HFD for Sweden



The first experience of death
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The validity of genealogical data
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Correlations across generations revealed
by genealogical data



Some reflections

• HMD is helpful not only to understand mortality patterns,
but also to evaluate the lived experience of death

• HMD alone is not enough
• Mathematical models

• Simulation models

• Digital trace data (like online genealogies)

• HMD is more useful when combined with HFD (and
perhaps with an HMigD?)



The importance of space



Two key directions to incorporate spatial
analyses

1. More statistical approaches

2. More data



More Statistics → Small area estimation



More data → Accounting for mobility and
migration

Denominators and numerators in mortality rates
are affected by:

• Large short-term flows of people

• Changing population composition due to
migration

• Selective changes in immigration and return
migration



In some situations we cannot rely on exist-
ing data



Joint project on estimating migration out of Puerto
Rico after Hurricane Maria

with Monica Alexander and Kivan Polimis



Facebook data for Advertisers



Approach: difference-in-differences in mi-
gration before and after Hurricane Maria

1. Look at the percentage change in Puerto Rican migrants
vs international migrants to US states, before and after
Hurricane Maria

2. Use difference-in-differences to estimate percentage
change in Puerto Ricans in all US states, by age and
sex

3. Transform percentage changes into population counts
by multiplying for the baseline population of Puerto
Ricans before the Hurricane (as reported by the ACS)



Percentage change in Puerto Ricans vs
non-Puerto Ricans migrants
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All states except for Florida
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Percent increase in Puerto Ricans from
Oct. 2017 to Jan 2018

Source: Alexander, Polimis and Zagheni (forthcoming), Population and Development Review



Increase in stocks of Puerto Ricans from
Oct. 2017 to Jan 2018



Percent change in Puerto Rican migrants
by age group
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‘Return migration’ to Puerto Rico January-
March 2018



Plato’s allegory of the cave



The characters for this talk



“Abstract formulas” are what can save so-
cial media research...

“There were plenty of
formulas in my assembly,
but abstract formulas is
what they could well have
remained. [..] What saved
my hard work from this fate
was the advent of the
computer”
Nathan Keyfitz’s Memoir



Thank you for your attention!





Comments or Questions?
www.demogr.mpg.de

www.demogr.mpg.de

