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An Inference Method of a Multi-server Queue using Arrival and Departure

Times

Jinsoo Park’

This paper presents inference methods for inner operations of a multi-server queue when historical data are limited
or system observation is restricted. In a queueing system analysis, autocorrelated arrival and service processes
increase the complexity of modeling. Accordingly, numerous analysis methods have been developed. In this paper,
we introduce an inference method for specific situations when external observations exhibit autocorrelated structure
and and observations of internal operations are difficult. We release an assumption of the previous method and
provide lemma and theorem to guarantee the correctness of our proposed inference method. Using only external
observations, our proposed method deduces the internal operation of a multi-server queue via non-parametric
approach even when the service times are autocorrelated. The main internal inference measures are waiting times
and service times of respective customers. We provide some numerical results to verify that our method performs

as intended.
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Table 1. Service processes used in simulation
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Fig. 1. Behavior of objective function for FIFO systems
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Table 2. Minimum number of observations finding the
exact solutions

service MAR MSP

arrival
c 5 10 5 10
FIFO 30 70 110 160

MAR
LIFO 30 60 120 160
FIFO 50 50 100 170

MAP
LIFO 20 50 100 140
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