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Abstract

Population size estimation based on the capture-recapture experiment is an interest-

ing problem in various fields including epidemiology, criminology, demography, etc. In

many real-life scenarios, there exists inherent heterogeneity among the individuals and

dependency between capture and recapture attempts. A novel trivariate Bernoulli model

is considered to incorporate these features, and the Bayesian estimation of the model

parameters is suggested using data augmentation. Simulation results show robustness

under model misspecification and the superiority of the performance of the proposed

method over existing competitors. The method is applied to analyse real case studies

on epidemiological surveillance. The results provide interesting insight on the hetero-

geneity and dependence involved in the capture-recapture mechanism. The methodology

proposed can assist in effective decision-making and policy formulation.

Key words: COVID-19, Gibbs sampling, Hepatitis A, List dependence, Multiple sys-

tems estimation.

1 Introduction

The knowledge about the true prevalence of a disease in a specified period is an essential

requirement for surveillance and effective policy formulation regarding the healthcare system of

a state (Bird and King, 2018). In general, the available data source fails to cover all the relevant

events and that leads to an undercount of the target population suffering from the disease.

Therefore, disease ascertainment data are accumulated from multiple sources to increase the

coverage and for the estimation of the disease prevalence (Papoz et al., 1996). This method is
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