Arkansas Economic Development Institute 2019 period life table definitions
Both population and mortality data were obtained from the Arkansas Department
of Health’s Vital Statistics Query System.
Age group: the age grouping a person falls into.
x: the lowest age in an age group.
nx: the number of years in the age group.
ax: a fraction representing on average how long the people who died in the age
group lived.
Population (Px): the estimated amount of population in that age group for the
given reference year.
Deaths (Dx): the recorded number of deaths in the age group for the given
reference year.
Mx: the age-specific mortality rate for the age group.
𝑀𝑥 =

𝐷𝑥
𝑃𝑥

qx: the probability that an individual will die while within the age group.
𝑞𝑥 =

𝑛𝑥 ∗ 𝑀𝑥
1 + (1 − 𝑎𝑥 ) ∗ 𝑛𝑥 ∗ 𝑀𝑥

lx: using a hypothetical cohort of 100,000 people, how many of them will be alive
at the start of the age group.
𝑙𝑥+𝑛 = 𝑙𝑥 − 𝑑𝑥 , 𝑙0 = 100,000
dx: the estimated amount of people that will experience death throughout that
age group.
𝑑𝑥 = 𝑙𝑥 ∗ 𝑞𝑥
Lx: the estimated number of person-years experienced by the cohort at a specific
age group.
𝐿𝑥 = 𝑛𝑥 ∗ (𝑙𝑥 − 𝑑𝑥 ) + 𝑎𝑥 ∗ 𝑛𝑥 ∗ 𝑑𝑥

Tx: the estimated number of person-years expected to be lived by the cohort from
that age group forward.
𝑥=∞

𝑇𝑥 = ∑ 𝐿𝑥
𝑥=0

ex: the average number of years a person in the cohort is expected to live.
𝑒𝑥 =

𝑇𝑥
𝑙𝑥

𝑣𝑎𝑟(𝑞𝑥 ): the variance in the age specific probability of mortality.
𝑛2 ∗ 𝑀𝑥 ∗ [1 − (𝑎𝑥 ∗ 𝑛 ∗ 𝑀𝑥 )]
𝑃𝑥 ∗ {1 + [(1 − 𝑎𝑥 ) ∗ 𝑛𝑥 ∗ 𝑀𝑥 ]}3
𝑣𝑎𝑟(𝑒𝑥 ): the variance in the life expectancy.
∑{𝑙𝑥2 ∗ [(1 − 𝑎𝑥 ) ∗ 𝑛𝑥 + 𝑒𝑥+1 ]2 ∗ 𝑣𝑎𝑟(𝑞𝑥 )2 }
𝑙𝑥2
SE: standard error of the variance in life expectancy.
𝑆𝐸 = √𝑣𝑎𝑟(𝑒𝑥 )

