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t. A new aggregation algorithm for 
omputing the stationary distribution ofa large Markov 
hain is proposed. This algorithm is attra
tive when the state spa
e ofMarkov 
hain is large enough so that the dire
t and iterative methods are ineÆ
ient. Itis based on grouping the states of a Markov 
hain in su
h a way that the probability of
hanging the state inside the group is of greater order of magnitude than intera
tionsbetween groups. The 
orre
tness of the 
ombinatorial aggregation is justi�ed by themethod of forest expansions developed re
ently in [14, 15℄. In 
ontrast to existing meth-ods our approa
h is based on 
ombinatorial and graph-theoreti
 framework and 
an beseen as an algorithmization of famous Matrix Tree Theorem. The general method isillustrated by an example of 
omputing the stationary distribution. We establish alsosome preliminary results on the 
omplexity of our algorithm. Numeri
al experimentson several ben
hmark examples show the potential appli
ability of the algorithm inreal life problems.1 Introdu
tionWhen 
onsidering 
omplex systems, e.g. 
ommuni
ation networks, the usual way to 
omputetheir important parameters (like throughput) is to study a probabilisti
 markovian modelinstead of the system itself. The usual task is to 
ompute some of its 
hara
teristi
s (likestationary distribution), 
orresponding to the parameters of a modeled system. To this aiman appropriate system of linear equation must be solved.Our attention is restri
ted to �nite dis
rete-time Markov 
hains (although presented ap-proa
h is valid also for 
ontinuous time). Su
h a Markov 
hain over a state spa
e S is usuallyrepresented by a transition probability matrix P of order n, where n is the number ofstates in S. The (i; j)-th element of P, denoted pi;j , is the one-step transition probability ofgoing from state i to state j.In what follows, boldfa
e 
apital letters (e.g. P) denote matri
es, boldfa
e lower
ase letters(e.g. ���) denote 
olumn ve
tors, itali
 lower
ase and upper
ase letters (e.g. a) denote s
alarsand itali
 letters (e.g. S) denote sets.? This work was partially supported by the KBN grant 8 T11C 039 15


