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Introduction

Queuing theory is one of the important topics of analysis of systems that
have a function based on the entry, exit and service. This theory is also
important in engineering systems. One of its important applications is the
performance analysis and evaluation of computer systems that place service
tasks to be performed in the queue system with different inputs and outputs.
It has special importance in analyzing real-world problems and simulation
systems in engineering and computer sciences. In queuing theory, the queu-
ing model estimates the system’s actual queuing state; therefore, the queuing
behaviour can have a mathematical analysis. Queuing models have a fixed
state in the structure and representation of the queuing system. In this way,
stochastic models estimate the probability that the queuing system can find
a particular configuration state. Queuing theory is the mathematical study
of waiting queues. Operational studies on queuing theory help businesses
decide which resources are needed to provide services. Queuing theory is
generally considered a branch of operations research because the results are
usually used when deciding the resources needed to provide services. In this
article, it is assumed that the arrival rate of customers to the queuing system
M/M/c has an exponential distribution with parameter A and the service
rate of customers has an exponential distribution with parameter p and is
independent of the arrive rate. It is also assumed that the system is active
until time 7'. Under this stopping time, maximum likelihood estimation and
bayesian estimation under general entropy loss functions and weighted error
square, as well as under-informed and uninformed prior distributions, the
system traffic intensity parameter M /M /c and system stationarity probabil-
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ity are obtained. Using the system stationarity probability estimation under
maximum likelihood and Bayes estimation methods, we decide which traffic
intensity parameter estimation is more suitable. The appropriate estimator
is the estimator that has a larger stationarity probability estimate. Using
Monte Carlo simulation and a numerical example, it was concluded that the
maximum likelihood estimation of the traffic intensity parameter is better
than the Bayes estimation under certain conditions. Under the same condi-
tions, the Bayes estimation is better.

Material and Methods

The statistical methods used in this article are the maximum likelihood esti-
mation method and the Bayes estimation method. The estimated parameters
are the traffic intensity and stationarity probability of model M /M/c.

Results and Discussion

Using the system stationarity probability estimation under maximum likeli-
hood and Bayes estimation methods, we decide which traffic intensity param-
eter estimation is more suitable. The appropriate estimator is the estimator
that has a larger stationarity probability estimate.

Conclusion Using Monte Carlo simulation and a numerical example, it was
concluded that the maximum likelihood estimation of the traffic intensity
parameter is better than the Bayes estimation under certain conditions. Un-
der the same conditions, the Bayes estimation is better.

Keywords: Traffic intensity parameter, System stationarity probability, The
M /M /c queuing system, Stop time, General entropy loss function, Weighted
error square loss function.
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