Development of a Bayesian model to unveil historical fertility patterns using online genealogical data
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= Proposal of a statistical framework for producing fertility estimates (TFR) in historical — "
populations by combining online genealogical data with more traditional data sources (e.g, < ) e x
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= Online genealogical data are not primarily designed for demographic research. e — ————— . . - . e —
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= Combining data from online genealogical populations with more reliable data sources is | — —— — 00
essential to measure demographic estimates accurately. i R g s A . ’ France Sweden USA
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= Extension of the modelling framework by Schmertmann and Hauer (2019) to estimate TFRs - Fxpected Population Strucure Sex B Female B Male Mode! M Combined M Famiinx
using counts from population pyramids while adjusting for the non-representativeness of the . . . . . .
. , , , Figure 2. Age-sex distribution for online genealogical populations of Sweden, France and USAin 1751, 1850, 1200. Fioure 4. Overall Root Mean Sauared Error (RMSE) by tvpe of model and country of interest
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Data model = By combining digital data with more representative data sources, the fertility estimates of the
CEFNOuti e K ~ Pois(Ougie 3= Koo WETY) proposed model closely align the estimates from well-known Demographic Databases or
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Ol Kot i ~ Pois( & Koaia e Wil o) previous historical demography studies.
ot =Tt 75730500 Oe b + O - < * The accuracy of the estimates is especially evident for France and Sweden.
/ \ ° LSRN R * The results for the US must be interpreted carefully as its historical demographic estimates
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VP r— T —— P P————— =T are not as accurate as those of the two previous countries.
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Person-years are determined through standard Allows to account for the underestimation of 4N ‘. .:‘ow
life table relationships. ag, b, ¢, d, are fixed Priors children. Information on under-reporting are 1 T, 17 o Refe rences
constants. The parameters of ¢, are based on Bi.atsB2.at ~ N(0,1) pooled over countries and time. . ‘\' o
the observed probabilities §g.q, - TFR,: ~ Unif(0,20) o3 -'.;.
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= Only native individuals from online genealogies with reasonable age at death (> 0 and < 110) 2] Carl P Schmertmann and Mathew E Hauer -
Bayesian estimation of total fertility from a population’s age-sex structure.
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= Reliable population estimates are observed only for selected years in France (1816-1910) and

Model ¢ Combined e FamiLinx Data Source * Coale and Zelnick (1963) ¢ FamiLinx ¢ Human Fertility Collection = INED
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= The under-estimation process in France and the US during the years with missing population Figure 3. Time series of the TFR estimates by model type. 865356

estimates is informed from Sweden. erc P 2
= Child mortality estimates are obtain from multiple sources, including Human Mortality 0

Database, INED and historical demography studies.
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