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METHODS OF CONSTRUCTING MULTIVARIATE POWER
SERIES DISTRIBUTIONS

O. VOLKOV, YU. VOLKOV

The paper proposes methods for constructing multivariate power series
distributions (PSD) with natural parameterization, which generalize the one-
dimensional case ( [1] and [2]) to the m-dimensional space.

Let k = (k1,...,kn») be a multi-index with non-negative integer coordi-
nates, and let the series
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where ag, > 0,...,a, = 0, converge in the polycylinder
Vi={y1 [0<y1 <R} X x{ym |0 <ym < R}

The distribution of a random vector £ = (&1, ..., &,,) with coordinate prob-
abilities
k
R PR T Vi

WYty Ym)

is called the power series distribution (PSD) of the function w.
The Generating Function is:
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P(Z) — Z (Zlyl) ...(zmym) Gk, oo, = w(zlyl,...,zmym).
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For such a distribution
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On the convex domain Y, the mapping y +— z is one-to-one and has an
inverse function y = f(x).

Theorem 1. The following relation holds:
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P=P(z1, ..., 2m, f1(T1, s Zm)s e ooy frn(T1, o Tm)),
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where P(x1,...,%m) is the probability function constructed in the natural pa-

rameterization, and V (x) is the covariance matriz of &, expressed in terms of
x.

In the correctness of the theorem one can be convinced by direct verifica-
tion.

To construct specific PSD functions, we shall make use of power series in
the one-dimensional case.

Example 1. w(y) = (14 y)™, n € N. We have

()= T W) 1ty (e 1
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hence, for the elements of the covariance matrix of the PCP function w(y; +
oo+ Ym) We get:

vij = 6y —xirgn Y, detV(z) =1 ... 2 (1 — |zjnh).
If we denote p1 = x1/n, ..., pm = T;m/n, then
P{& =k, 6 =kn} =

n!
k.. k! (n— |k])
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Example 2. w(y) = expy. In this case, f(zr) = z, and for the elements of
the covariance matrix of the PSD function w(y1)w(y1y2) ... w(y1ys ... Ym) wWe
obtain v;; = x;, if i« > j and v;; = zj, if i < j, detV(x) = (1 — x2) (22 —
x3) .o (Tl — Tn) T«
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