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Introduction
One manifestation of modern societies in all aspects of social life is queues.
In supermarkets, doctors’ offices, public transportation stations, telecommu-
nications companies, banks, ports, and airports, Queue formation is clearly
observed in computer systems and production lines. Queue theory is con-
sidered an essential component of intelligent tools, and the study of queue
models in manufacturing and service sectors is necessary to increase system
efficiency, achieve competitive advantages, and meet quality standards. In
management science, traditional mathematical models have been proposed
for queue analysis, which are very useful for understanding and making ap-
propriate decisions for queuing systems. Still, they are not sufficient because
the assumptions on which these models are based assume stability and a
lack of change in the queue structure. Therefore, studying various models
in queueing theory is necessary to improve the efficiency of queuing systems.
In this paper, from the family of {E,/M/c;r,c € N} models, the E,/M/3
model is introduced, and quantities such as the distribution of the num-
ber of requests (customers) in the system, the average number of requests
in the queue and the system, and the average waiting time in the queue
and the system for a request are derived, which these quantities are among
the performance evaluation criteria for any queuing system. On the other
hand, due to the important role of the traffic intensity parameter in the per-
formance evaluation criteria of queuing systems, its estimation is obtained
using Bayesian, E-Bayesian, and Hierarchical Bayesian methods under the
Generalized Entropy loss function and based on the system downtime, and
then, based on the E-Bayesian estimator, a new estimator for the traffic
intensity parameter is introduced, which is named the E?-Bayesian estima-
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tor in this paper. Since reducing the waiting time of each customer in the
queue and achieving customer satisfaction with the system is one of the con-
cerns of any queuing system, among the Bayesian, E-Bayesian, Hierarchical
Bayesian, and the new estimators, the estimator that can reduce the average
waiting time in the customer queue is considered as the optimal estimator for
the traffic intensity parameter in this paper. Furthermore, using the Monte
Carlo simulation method and real data, the superiority of the new estimator
over the other estimators mentioned in the paper is demonstrated.

Material and Methods

The statistical methods used in this article are Bayesian estimation, FE-
Bayesian estimation, and E?-Bayesian methods. The estimated parameters
are the traffic intensity of the model E, /M/3.

Results and Discussion

Using a measure called the average waiting time in a customer queue sys-
tem, we want to choose an appropriate estimator from among the Bayesian,
E-Bayesian, and E?-Bayesian estimators. The estimator that minimizes this
measure is the best.

Conclusion

Using Monte Carlo simulation and a numerical example, it was concluded
that the E?-Bayesian estimation of the traffic intensity parameter is better
than the Bayesian and E-Bayesian estimations.

Keywords: Queuing model E,/M/3, Traffic intensity parameter, Average
waiting time in the queue, E-Bayesian estimation, Hierarchical Bayesian es-
timation, E? -Bayesian estimation.
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