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Abstract

A certain type of queueing system that is quite common in manufacturing systems oc-
curs when the time between the arrivals of items approximately follows an exponential
distribution with rate λ, the services are mechanized and their times may be considered
approximately constant (b). In Kendall notation, such a queueing system is well known as
an M/D/1 queue; despite being one of the simplest queueing models, it has wide appli-
cability to numerous practical situations as a first approximation by a steady-state model
before a deeper analysis can be performed by means of more sophisticated transient-regime
stochastic models that consider, for example, burst arrival, block arrivals, congestion, and
so on. In queues, one very important parameter that must estimated is the traffic intensity,
defined for an M/D/1 queue as ρ = λb. This article aims to investigate statistical methods
to estimate ρ, namely, the maximum likelihood and Bayes estimators, by considering the
number of customers present in the system at successive departure epochs, which is a very
natural way to collect data. An extensive set of computational results from Monte Carlo
simulations is shown to establish the efficiency and effectiveness of the proposed approaches,
which will possibly enhance practical applications.
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