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Background
▶ Life expectancy changes originate from changes

in age-specific death rates
▶ Age-specific deaths rate contains two parts, the

number of deaths (numerator) and exposed
population (denominator)
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Age-specific Mortality

𝑚(𝑥, 𝑡) = 𝐷(𝑥, 𝑡)
𝑃 (𝑥, 𝑡) (1)
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Decomposing Mortality

−𝑚̇(𝑥, 𝑡)
𝑚(𝑥, 𝑡) = [

̇𝑃 (𝑥, 𝑡)
𝑃 (𝑥, 𝑡) − 𝐷̇(𝑥, 𝑡)

𝐷(𝑥, 𝑡)] (2)
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Decomposing Mortality

−𝑚̇(𝑥, 𝑡)
𝑚(𝑥, 𝑡) = [𝑟(𝑥, 𝑡) − 𝑟𝐷(𝑥, 𝑡)] (3)
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Research Question
1. How does population growth and the growth

rate of deaths influence changes in life
expectancy?

2. Are all populations following the same pattern
regarding the dynamic?

10 / 23



Data
Data are sourced from Human Mortality Database
Database (2023) including all populations with
mortality and population data between 2009 and
2019.
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Methods

̇𝑒0 = ∫
𝜔

0
[𝑟(𝑥, 𝑡) − 𝑟𝐷(𝑥, 𝑡)] 𝑓(𝑥, 𝑡)𝑒(𝑥, 𝑡)𝑑𝑥.

(4)
(Canudas-Romo, Shen, and Payne 2022)
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Results
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Growth Rate of Deaths : −0.09
Age−specific Population Growth : 0.2
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Discussion
1. Population growth (expanding denominator) is

a key component in all life expectancy changes
for HMD populations in 2009-2019.

2. Reducing number of deaths (shrinking
numerator) at older ages will impact life
expectancy changes significantly in the future.

3. Population ageing will accentuate this dynamic
further.
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Future Directions
1. Changes across time.
2. Results for developing countries.

(WPP2022)
3. Sensitivity to COVID-19?

(trivial growth component)
4. Suggestions?
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Thank you!
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