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Probabilistic Estimation of Summary Demographic Measures in Egypt (1986-2021)
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The study aimed to estimate several summary demographic measures in Egypt
in a fully probabilistic manner using the hierarchical Bayesian model, with a
quantitative measurement of the uncertainty associated with the data. This was
done to understand demographic transitions in society and the extent of
demographic balance. The estimated measures included: total fertility rate, life
expectancy at birth, sex ratio at birth, sex ratio in under-five mortality, sex
ratio in the total population, and dependency ratio. The model relied on census
and survey data, incorporating uncertainty in all parameters. Using Markov
Chain Monte Carlo (MCMC) methods, the posterior distributions of the
parameters were obtained. Among the key findings of the study were: a
decline in the total fertility rate with a reduction in uncertainty over time, an
increase in life expectancy for both females and males, with females having a
higher life expectancy, though without strong statistical evidence of a
widening gender gap; stability in the sex ratio at birth around 1.05, indicating
no clear imbalances, and no evidence of gender discrimination in under-five
mortality, with a slight increase in the male-to-female ratio in the total
population, but with a high degree of uncertainty. Egypt's dependency ratio
showed a marked improvement until 2006, followed by a gradual increase; the
Bayesian model estimates demonstrated superior accuracy in capturing these
demographic dynamics. The study concluded that Egypt’s demographic
indicators have improved during this period, emphasizing the importance of
enhancing data quality to reduce uncertainty and the need for continuous
monitoring of gender indicators to ensure equitable health and social policies.
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