
A Bayesian Approach to Determine Sample Size in

Erlang Single Server Queues *

Laxmipriya Singh1, E. S. Gomes2, F. R. B. Cruz2

1Department of Statistics
Ravenshaw University

Cuttack - 753003, Odisha, India

2Departamento de Estat́ıstica
Universidade Federal de Minas Gerais

31270-901 - Belo Horizonte - MG, Brazil

singhpriyalaxmi@gmail.com, eriky-tn@ufmg.br, fcruz@est.ufmg.br

Abstract

An essential aspect of the practical application of Erlang single-server queues is the sta-
tistical inference of their parameters, notably traffic intensity. This metric is crucial as it
serves as a fundamental performance indicator, allowing the derivation of other significant
measures, including the mean queue size and the expected number of customers in the sys-
tem. Additionally, it provides the proportion of time the queue system is occupied. This
article explores algorithms for calculating sample sizes for these estimations, based on the
number of customers who arrived during service periods, a highly intuitive approach, allow-
ing data collection without concerns about correlations among data points. For this purpose,
we have considered two forms of informative priors: Gauss hypergeometric and beta priors.
Additionally, a non-conjugate and objective prior, known as Jeffreys prior, has been taken
into account. We present tables with sample sizes for specific configurations and abacuses
for more general configurations obtainable through approximate interpolations.
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