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Abstract: The methods of tolerance relation estimation on the
basis of pairwise comparisons with random errors, in the case of
multiple comparisons for each pair, are proposed in the paper. Each
comparison expresses the number of common features of both el-
ements or the number of their missing features. The assumptions
made about distributions of comparison errors are very weak, in
particular they may be unknown. Two approaches are discussed:
the first one, based on averaging of comparisons for each pair and
the second, based on the median from comparisons. The estimated
form of the relation is determined (in both cases) on the basis of
the appropriate discrete programming task. The properties of esti-
mators are based on some probabilistic inequalities. An example of
application of the estimators proposed is presented.

Keywords: tolerance relation estimation, multiple pairwise
comparisons, comparisons expressing the number of common fea-
tures

1. Introduction

The tolerance relation is a relaxed form of the equivalence relation, i.e. without
transitivity property. It divides a set of elements into a family of subsets with
at least one non-empty intersection. The relation is a model of many real-life
phenomena, e.g. analysis of marketing data (purchasing patterns of customers,
when comparisons are applied to some number of independent purchases of each
customer and the number of patterns is unknown); another example - analysis
of empirical function shapes - is presented in Klukowski (2006).

The methods of tolerance relation estimation, presented in the paper, are
extensions of the approach introduced in Klukowski (2002), section 4, for the
case of N >1 independent comparisons. The methods exploit the idea of nearest
adjoining order introduced by Slater (1961) for the preference relation (see also



444 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 445



446 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 447



448 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 449



450 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 451



452 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 453



454 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 455



456 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 457



458 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 459



460 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 461



462 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 463



464 L. KLUKOWSKI



Estimation of tolerance relation on the basis of multiple pairwise comparisons 465



466 L. KLUKOWSKI




