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In order to disaggregate the age distributions in the UN WPP dataset given in 5 year age bands we
used data on the infant and child mortality rates also obtained from the UN WPP[1]. To this end,
consider a cohort born at time t —a, which will be aged a at time t, and since birth this cohort will
have experienced time and age dependent mortality rates 1(t,a) . The probability of survival to

time t and age a of a person in this cohort is given by
a t
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Assuming that mortality (and birth) rates change slowly over time, such that they can be considered
approximately constant over a 5-year period, this simplifies to

S(a,t) = exp[—joay(t, a*)da*} = exp[—f_ay(t, T—(t —a))dr}

As the dataset only gives infant and child mortality rate, the age-dependence of the mortality rate is
assumed to follow a step function,
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With this, the survival to age a <1 simplifies to
a —p(t)a
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whereas survival to age 1< a <5 simplifies to
1
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For constant birth and death rates over the past 5 years, the number of infants (age <1) alive at time
t is proportional to
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and the number of children aged between 1 and <5 is proportional to
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The proportion of infants among children under 5 is therefore given by
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The infant and child mortality rates in the data are given as deaths per 1000 live births within the

first year, My, , or within the first 5 years, m.

Of 1000 births, after 1 year there are 1000 —my, =1000e “* infants alive, such that the mortality

rate in the first year, 4, is given by
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In the following 4 years, the number of children alive reduces further from 1000e “* to 1000 —m,,

such that 1000e *°e *“ =1000—my,, or
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The UN WPP dataset provides estimates of the infant mortality for the whole period from 1950 to
2100, whereas child mortality rate is estimated only from 1995 onwards. Both infant and child
mortality rates decreased steadily over time and the proportion of infants does not vary
substantially between 1995 and 2100. For the times prior to 1995, the infant and child mortality
estimates from 1995 were used to generate the annual age cohorts.

As vaccination against yellow fever started shortly after the development of the yellow fever vaccine
around 1940 population sizes for the 1940s were also needed, but these years are not covered in the
WPP. Population growth in the 1950s was slow, so here it was assumed that the populations stayed
effectively constant throughout the 1940s at the level estimated for 1950.
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