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CONUBRNING RELATIVE ACCURACY OF STRATIFIED
AND SYSTEMATIC SAMPLING IN A PLANE

BY

J. HATEK (PRAHA)

The conjeeture P 254 formulated in [2] is disproved by the following
theorem. We use the notation of [2].

THEOREM. Let us have a plane stationary stochastic process y(p),
pel,, with correlation function f(p,q) given by
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where By (p), y(q)] denotes the coefficient of correlation between y(p) and
y(q) and |p—g| denotes the distance of the points p and ¢, and consider
two disjoint domains D and D' congruent by translation. Then for a suffi-
ciently small positive number a the systematic sampling of two poinis from
D v D" is less efficient than the stratified sampling, 4. e. we have

(2) She > sk

Proof. In view of theorem 2 of [2], it suffices to show that for
the sufficiently small «
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where p, and py ave centres of gravity of D and D’ and |D| denotes the
area of D (which is the same as that of D').

Now
(4) ¢ =1—alp—gl+o(alp—dgl),
where o(-) denotes a quantity of smaller order; |p—gq| being bounded,
the last term on the right side of (4) becomes negligible if & approaches
zero. Therefore (3) will be implied by
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Puiting po = (%), Yo, P(,) = (5”(;7 f'/l;)a p=(0,9), p' = (¢, ¥'), we may
rewrite (5) as follows:

In view of the Cauchy inequah’ty
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the function V(z—u')2+ (y—y')* of arguments #,',4,y’ is convex.
Thus (6) is a special case of the Jensen. inequality (see [1]). The theorem
is thereby proved.

Comparing this theorem with theorem. 4 of [2], we can see that
there is no simple relation between the efficiencies of systematic and
stratified sampling in a plane, even if we confine ourselves to exponential
correlation fanctions and such regions as squares or regular hexagons.
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