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The stationary analysis of a Markov modulated Brownian motion [2] becomes easy once
the distribution of suitable first passage times is determined. However, this distribution cannot
be obtained explicitly and its computation is ultimately reduced to solving a quadratic matrix
equation (QME) in [2]. In relation to this, Ahn and Ramaswami [1] derived a nonsymmetric
algebraic Riccati equation (NARE) and proved that the distribution can be obtained by using
the minimal nonnegative solution of the equation.

In this talk we provide an algebraic connection between the QME and the NARE. More
specifically we show that the NARE can be obtained by means of a linearization of a quadratic
matrix polynomial associated with the QME. As a consequence, we explicitly relate the solu-
tions of the QME with the solutions of the NARE. To conclude, we discuss some algorithms
and accelerating techniques for computing the minimal nonnegative solution of the NARE.
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