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Completion and clarification to the paper

Tests for relation type – equivalence or tolerance –

in finite set of elements

by Leszek Klukowski
(Control and Cybernetics 35, 2006, no. 2)

Some parts of my paper TESTS FOR RELATION TYPE. . . need comple-
tion and clarification. The formulas (33) and (38), which express – respectively
– the significance level and the probability of the second type error in the tests,
include the factor 1−2δ (notation from the cited paper). This factor is used for
the purpose of taking into account the fact that the estimation result is errorless
- with some probability.

From the formal point of view the factor 1−2δ ought to be replaced with the
probability P (χ̂R
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n̂R
≡ χ∗R

1 , . . . , χ∗R
nR
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).
The values of both probabilities are difficult to obtain in the analytic way.
They can be evaluated with the use of simulation approach or approximated.
The experience of the author – based on simulation approach and some formal
considerations – leads to the conclusion that the factor 1 − 2δ can be used as a
rough approximation. This presumption results from the following premises:

1. The evaluations of probabilities of the first type and second type errors in
the tests (before correction with the factor P (χ̂R

1 , . . . , χ̂R
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)

or P (χ̂T
1 , . . . , χ̂T

n̂T
≡ χ∗T

1 , . . . , χ∗T
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) ), based on the right-hand side of the
Chebyshev inequality (the expression 1/k2), are higher than the actual
values of the probabilities. This results from the following facts: the eval-
uations are based on two-sided Chebyshev inequality and the upper bound
(rough evaluation) of the variance Var(S). In fact, the tests exploit “one
side” of the inequality (in other words: one tail of probability distribution)
and the actual variance (evaluated with the use of maximal probability δ
of error in comparisons) is typically significantly lower than the evaluation
used.

2. The result of the test can be valid also in the case, when the estimation
result χ̂R
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, but the value of the statistic S correctly in-
dicates the type of the relation in the set X. It is not possible to determine
the probability of such event, under assumptions made, but it increases
the probability of correct decision in the test.
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