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The _computation of the stationary distribution in random-walk-type Markov
chains: via unraveling the trinity of stability
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We have derived several convergence formulas for the last-column
block-augmented truncation approximation and the level-increment truncation approximation, as well
as computable error upper bounds. We have also developed a quasi-algorithmic solution construction
method (a method for generating a sequence of approximate solutions that converge to an exact
solution by iterating finite procedures). These have been carried out for M/G/1-type, G1/G/1-type,
and upper Block-Hessenberg Markov chains (which are representative random-walk-type Markov chains),
considering the Trinity of Stability” in random-walk-type Markov chains. Note that the Trinity
of Stability” is the relationship between the three factors related to stability: (i) the tail decay

rate of the equilibrium distribution of increments; (ii) the ergodic convergence rate, (iii) the
tail decay rate of the stationary distribution.
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