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Abstract

In this paper, we consider a Geo/Geo/1 queue with Bernoulli feedback from the statistical pers-
pective. The estimations of parameters and system performances under classical and Bayesian
frameworks are considered. We attempt to study the uniform minimum-variance unbiased esti-
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mators (UMVUEs) and the closed Bayesian estimators for various queueing characteristics. In ad-
dition, we conduct Monte Carlo simulations and the results show that the estimators have large
sample convergence characteristics and can be used to approximate performance measures in fi-
nite samples. The estimator selection is not absolute optimal, but the closed form Bayesian esti-
mator is more popular in statistical practice. The results provide guidance for us to choose the op-
timal estimator in different application scenarios.
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Figure 1. The estimations of system length L, and the corresponding MSEs
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Figure 2. The estimations of queue length L, and the corresponding MSEs
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Figure 3. The estimations of busy probability o, and the corresponding MSEs
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Table 1. Predictive distribution of the system size at arbitrary epoch under steady state

* 1 RETRGHRNTN S5

30 60 90
k Beta Jeffreys Beta Jeffreys Beta Jeffreys
0 0.2587 0.2542 0.2550 0.2525 0.2540 0.2520
1 0.1895 0.1866 0.1883 0.1870 0.1883 0.1874
2 0.1389 0.1383 0.1397 0.1390 0.1399 0.1394
3 0.1028 0.1029 0.1037 0.1037 0.1042 0.1041
4 0.0763 0.0768 0.0772 0.0776 0.0777 0.0780
5 0.0569 0.0577 0.0578 0.0582 0.0582 0.0585
Al 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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