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Laws of mortality
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Laws of mortality a single parameter!

Schöley (2020). The dynamics of ontogenescence.
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Laws of mortality

Schöley (2020). The dynamics of ontogenescence.
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Laws of mortality graduation

Okonek et al. (2024). A Pseudo-likelihood Approach to Under-5 MortalityEstimation.

https://arxiv.org/pdf/2310.11357
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Laws of mortality compression

Schöley (2020). The dynamics of ontogenescence.



Mechanisms of mortality
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Mechanisms of mortality characterization of power-exponential law
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Mechanisms of mortality characterization of power-exponential law
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Mechanisms of mortality characterization of power-exponential law

a(x+c)-pe-bx ≈ a[(1-exp(-bx))/b + c]-pe-bx

for x close to 0

Power-exponential hazard ≈ Hougaard-Gompertz frailty model

Hougaaard (1986). Survival models for heterogeneous
populations derived from stable distributions.
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Mechanisms of mortality characterization of power-exponential law
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Mechanisms of mortality characterization of power-exponential law
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Mechanisms of mortality characterization of power-exponential law

Mortality selection

a(x+c)-p × exp(-bx) = E[Z|x]µ
0
(x)

Shock-recovery

a(x+c)-p × exp(-bx) = λ(x)p(x)



Data over models
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Data over models most of us were born Gompertz

Schöley (2025). The impact of population heterogeneity
on the age trajectory of neonatal mortality.
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Data over models unveiling hidden heterogeneity
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Data over models unveiling hidden heterogeneity

Schöley (2025). The impact of population heterogeneity
on the age trajectory of neonatal mortality.
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Data over models testing the selection hypothesis

Decomposing change in mean-mode mortality ratio over age

Decomposing change in mortality variance over age

Decomposing change in average mortality over age
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Data over models testing the selection hypothesis

Data: US infants born 2008-12. CDC/NCHS.

Mortality selection along… 
APGAR score ×
Birthweight ×
Gestation at delivery

… explains

21% of the mortality

decline over the first day of life,
and less than 5% at later ages

… explains

21% of the decline in the

variance of mortality risks over the
first day of life,
and less than 5% at later ages

… explains

23% of the decline in the

positive skewness of mortality risks over the
first day of life,
and less than 5% at later ages
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Data over models testing the selection hypothesis

Data: US infants born 2008-12. CDC/NCHS.



Model pluralism
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Methodological pluralism Gompertz before birth

US conception cohort 2014. Raw data: CDC/NCHS.
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Methodological pluralism Gompertz before birth

US conception cohort 2014. Raw data: CDC/NCHS.



EVODEMO 2025 Schöley – Gompertz in early life
28

Methodological pluralism Gompertz before birth

Levitis, Daniel A. (2011). “Before senescence: the evolutionary 
demography of ontogenesis”. In: Proceedings of the Royal Society B 
278, pp. 801–809.

US conception cohort 2014. Raw data: CDC/NCHS.
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Methodological pluralism Gompertz before birth

Levitis, Daniel A. (2011). “Before senescence: the evolutionary 
demography of ontogenesis”. In: Proceedings of the Royal Society B 
278, pp. 801–809.

US conception cohort 2014. Raw data: CDC/NCHS.
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Methodological pluralism Gompertz before birth

US conception cohort 2014. Raw data: CDC/NCHS.
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Methodological pluralism Gompertz before birth

1:126 risk of fetal or infant 
death during 1 year following 
fetal viability

Combined feto-infant mortality by week of gestation among conception cohort 2014. The dynamics of ontogenescence. 
Raw data: CDC/NCHS.

https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf
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Methodological pluralism what can you do with a model

Cause of death decomposition of the “birth-hump” among US conception cohort 2014. Schöley & Kniffka (2025). 
“The birth-hump”. A shape decomposition of perinatal excess mortality.
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Methodological pluralism what can you do with a model

Schöley & Kniffka (2025). “The birth-hump”.
A shape decomposition of perinatal excess
mortality.
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Methodological pluralism phenomenology + data + mechanisms

Schöley & Kniffka (2025). “The birth-hump”.
A shape decomposition of perinatal excess mortality.



EVODEMO 2025 Schöley – Gompertz in early life
35

Methodological pluralism phenomenology + mechanisms + data

Schöley & Kniffka (2025). “The birth-hump”.
A shape decomposition of perinatal excess mortality.
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Methodological pluralism all models are true, some describe reality

Schöley & Kniffka (2025). “The birth-hump”.
A shape decomposition of perinatal excess
mortality.



What remains?
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