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Modelling Contemporary Fertility Patterns Using Artificial Neural Networks: An
Applied Study in Baghdad Governorate
Abstract

Fertility patterns represent one of the most dynamic demographic issues, being profoundly
shaped by contemporary social, economic, and cultural transformations. This study stems from
a central problem: the absence of precise quantitative models capable of forecasting
reproductive transitions in Iraq, particularly in Baghdad Governorate, the country’s most
populous and diverse region. The research aims to employ artificial intelligence techniques,
specifically multilayer perceptron (MLP) neural networks, to predict and classify fertility
patterns into modern (four children or fewer) and traditional (five children or more) categories.
An electronic questionnaire was distributed during the COVID-19 pandemic (1-21 June 2022)
across nine districts in Baghdad Governorate, yielding 546 valid responses for analysis. The
data were processed using SPSS, with neural network algorithms applied to eight independent
variables, including age, educational attainment, security situation, income, and migration
aspirations, among others.

The results revealed that 86.1% of respondents preferred having four children or fewer,
compared with 13.7% who opted for five or more. The neural network model achieved
predictive accuracies of 86.4% for the training dataset and 84.9% for the testing dataset, with
cross-entropy errors (a measure of predictive precision) of 129.3 and 63.2 respectively. These
findings underscore the potential of artificial neural networks in demographic research for
forecasting fertility trends and managing population growth in alignment with national
development capacities.

Keywords: artificial neural networks, fertility patterns, demographic forecasting, Baghdad
Governorate, population growth.
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