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ABSTRACT

To predict the precision of systematic sampling in design stereology is an old problem.
In G. Matheron’s transitive theory the variance is decomposed into the extension term,
which represents the trend and it can be estimated from data, a ’Zitterbewegung’ term,
which is neglected because it oscillates about zero, and higher order terms which are
ignored. Recently, K. Kiéu and coworkers have established a precise connection be-
tween the extension term and the smoothness properties of the measurement function
(e.g. the ‘area function’ when estimating a volume from Cavalieri sections), and com-
pleting the Zitterbewegung term. The extension term is always a good approximation
of the variance when the number of sections is very large, but not necessarily when
this number is small. In this paper we propose a more general representation of the
variance and we construct a flexible extension term which approximates the variance
satisfactorily for an arbitrary number of sections.
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1 INTRODUCTION

Cavalieri sampling is widely used in design stereology to estimate the volume of
a bounded object from systematic sections. Error predictions based on Matheron’s
transitive theory (1965, 1971) have been used over decades — see also Gundersen
and Jensen (1987), Cruz-Orive, (1989, 1993). The variance is decomposed into the
so called extension term, a Zitterbewegung, and higher order terms. To approximate
the variance, only the extension term is used.
In general, the problem is to estimate the integral of a bounded function f, called the
measurement function, over a bounded domain, by systematic sampling at abscissas a
constant distance T apart. Recently, Kién Kiéu and coworkers, (Souchet, 1995, Kiéu,




















