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Abstract We suggest simple and easily verifiable, yet general, conditions under
which multi-parameter stochastic processes converge weakly to a continuous
stochastic process. Connections to, and extensions of, R. Dudley’s results play an
important role in our considerations, and we therefore discuss them in detail.
As an illustration of general results, we consider multi-parameter stochastic
processes that can be decomposed into differences of two coordinate-wise
non-decreasing processes, in which case the aforementioned conditions become
even simpler. To illustrate how the herein developed general approach can be
used in specific situations, we present a detailed analysis of a two-parameter
sequential empirical process.
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1 Introduction

There are numerous problems where researchers encounter stochastic pro-
cesses and need to establish their weak convergence. Many textbooks and
monographs consider the topic, and the long list includes (subjectively selected):
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