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A MARKOV CHAIN DERIVATION OF DISCRETE DISTRIBUTIONS
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Let an irreducible, aperiodic Markov chain' have the matrix of transition
probabilities, A = [p;;] (4,7 = 0, 1, 2, - - -). Then as usual we shall have

v

pi; =0 for all z and 7,

Dopii=1 ’ for all 4.
j=0

It is known ([1], p. 325) that the nth power of A, A", tends to a limiting matrix
as n —
lim A» = B,

and B will either be null or have the identical Tows,
X = (xo’xl) “.))
such that z; > 0 for all 7 and Z“,Lo z; = 1. Moreover we shall have
xA = x.

In this way we may make correspond to any matrix A, of the type under con-
sideration, either the null vector or a probability distribution represented by x.
Conversely, to any distribution x there will correspond a matrix A (not neces-
sarily unique). A method of constructing such a matrix is given below and illus-
trated with some examples.

Let {a;} (£ =0,1,2, ---) be a sequence of positive numbers and define 4, =
dtoa;(m=0,1,2 ---). Now let

[a. o
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A; A, A; 4,

Then A satisfies the usual conditions for being a transition probability matrix;

1 For definitions of all terms used see [1].
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