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Abstract

The main purpose of the current paper is to use Taylor series expansion approach for analyzing
and optimization of the GI/M/1/N queue with multiple working vacations, with an emphasis on
perturbation analysis. We then considered a non-parametric sensitivity analysis to investigate
the numerical evaluation of stationary characteristics of the same queue in the case where we
suppose that the working vacation rate is not assessed in perfect manner, i.e. it is subject to
propagate uncertainty. Furthermore, an approximative values of the expectation and variance of
some stationary characteristics have been also obtained. This approach has the advantage of being
transform-free as it avoids the use of Laplace transforms and/or numerical inversion techniques,
which are predominantly used in the literature. Several numerical examples are also presented for
illustrative purposes.
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