
Abstract 

In many real-world applications, only aggregated data such as empirical proportions are available, 

while the underlying observations and total sample size are unknown. We develop a parametric 

maximum likelihood approach for estimating an unobserved sample size 𝑛 using category 

probabilities estimated from an assumed population model. Exponential and Weibull models are 

considered, and an asymptotic framework is used to construct confidence intervals for 𝑛. Through 

extensive simulation studies, we evaluate the estimator and confidence intervals across different 

sample sizes, numbers of categories, and model settings. Results show that the proposed approach 

becomes increasingly accurate and stable as the number of categories increases, with satisfactory 

confidence-interval coverage for moderate and larger numbers of categories. The study 

demonstrates that reliable inference on an unknown sample size is possible using only aggregated 

information when an appropriate parametric model can be specified. 


