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• Major Contributions: My PhD work was all about the Bayesian exploration of the intricate patterns
of human fertility and fecundity, blending probabilistic modelling, demographic theory, and modern
computational methods, using both real-world and simulated data.

◦ My first work focused on capturing non-standard fertility patterns, including bimodal hump-
shaped age-specific fertility rates (ASFR), through Bayesian mixture models. Three models
were proposed: a mixture of two Weibull distributions, a Normal-Weibull mixture, and a Nor-
mal–Generalized Gamma mixture. Metropolis-Hastings algorithm was employed for posterior
computation, and applied to empirical fertility data, demonstrating strong performance in
accommodating non-traditional curve shapes.

◦ Fertility pattern isn’t static, and keeping this in mind we used the logistic distribution as a base
to propose new models that adapt to temporal and geographic drift in the ASFR curves using
the difference in pre-modal and post-modal variablility. The Bayesian estimation with non-
informative priors was done for ASFR data from India, Ireland, and Denmark. Comparative
analyses assessed model fit and predictive capability.

◦ Recognising the interdependence of parameters in demographic models, we proposed using
the Gaussian copula-based prior structure within the Hadwiger fertility model. Bayesian
inference was carried out using the Metropolis algorithm, and the methodology was validated
through application to observed ASFR data, thus making a significant shift towards realism in
demographic modelling.

◦ Extended the scope of our work from fertility rates to biological fecundity, we proposed mod-
elling daily probabilities of conception using a Bayesian generalized nonlinear model using the
splogit link function (an asymmetric alternative to logit). Biological and behavioural predic-
tors like age, type of mucus secretions and intercourse patterns were integrated in the model.
Metropolis-within-Gibbs sampler was used for posterior computation and comparison with
standard logit models to highlight advantages in flexibility.

• Skills Acquired:
Bayesian inference and data analysis, mixture models, copula theory, hierarchical modeling, prior
elicitation, stochastic simulation (Gibbs, Metropolis), nonlinear regression, demographic data analy-
sis, R programming, scientific writing.
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• Bachelor of Science in Statistics Patna, Bihar, India
Patna Women’s College, Patna University; Percentage: 80.75 2017
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