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Abstract

This thesis is devoted to the state of the art of research on the deviation matrix

D =
∫ ∞

0
P (t)−Πdt

a tool which measures the speed of convergence with which the transition
probability matrix approaches its limiting values. Based on this property
the deviation matrix applies to the optimization of Markov decision processes
because multiplied with a cost vector c each entry x of Dc represents the cost
(dis)advantage from starting in x compared to the average long-term costs of
the system.

A second application which is based on the deviation matrix are series
expansions which allow for an arbitrarily precise approximation of stationary
distributions or deviation matrices of processes for which these are unknown
and not directly computable.

Both applications are presented and extensively studied in this thesis. Be-
side the presentation of fundamentals and recent developments, the thesis
contains a brandnew algorithm which significantly facilitates the optimization
of Markov processes.

This analysis is supplemented by providing several closed-form represen-
tations of the deviation matrix which are best to our knowledge for the first
time presented within the literature. While the deviation matrix of queueing
systems having a Poisson arrival stream and exponentially-distributed service
was already known before, the deviation matrices of queueing systems having
phase-type service, inventory systems and the Brownian motion are presented
for the first time.
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