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Abstract The generalization of the ARMA time series model to themultidimensional
index set Zd , d ≥ 2, is called spatial ARMA model. The purpose of the following is
to specify necessary conditions and sufficient conditions for the existence of strictly
stationary solutions of the ARMA equations when the driving noise is i.i.d. Two
different classes of strictly stationary solutions are studied, solutions of causal and
noncausal models. For the special case of a first-order model on Z

2 conditions are
obtained, which are simultaneously necessary and sufficient.
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1 Introduction

Let d ∈ N, usually d > 1, and (Yt)t=(t1,...,td )∈Zd a d-dimensional complex-valued
randomfield living on a probability space (Ω,F ,P). If (Yt)t∈Zd satisfies the equations

Yt −
∑

n∈R

φnYt−n = Zt +
∑

n∈S
θnZt−n, t ∈ Z

d , (1)

where (φn)n∈R, (θn)n∈S ⊂ C, R and S are finite subsets ofNd
0\{0} or more generally

of Zd\{0}, and (Zt)t∈Zd is an i.i.d. complex-valued random field on (Ω,F ,P), we
call (Yt)t∈Zd an ARMA random field, where ARMA is short for autoregressive moving
average. The spatial ARMA model defined by (1) is a natural generalization of the
well-knownARMAtime seriesmodel (see, e.g., Brockwell andDavis 2009,Chapter 3)
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