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Control and Cybernetics

vol. 37 (2008) No. 3Estimation of the preferene relationon the basis of multiple pairwise omparisonsin the form of di�erenes of ranks∗byLeszek KlukowskiSystems Researh Institute Polish Aademy of SienesNewelska 6, 01-447 Warsaw, Polande-mail: Leszek.Klukowski�ibspan.waw.plAbstrat: The problem of estimation of the preferene relationin a �nite set on the basis of pairwise omparisons, in the formof di�erenes of ranks with random errors, with the use of nearestadjoining order idea (NAO), is investigated in the paper. The resultspresented are extension and orretion of the earlier works of theauthor; espeially the ase of multiple independent omparisons ofeah pair is examined. The omparisons of eah pair are aggregatedthrough the average or the median of omparisons. The estimatedform of the relation is obtained in both ases on the basis of disreteprogramming tasks. The properties of the estimators are obtainedunder weak assumptions about distributions of omparison errors,in partiular, the distributions may be unknown.Keywords: multiple pairwise omparisons, nearest adjoiningorder method, di�erene of ranks.1. IntrodutionThe paper presents extensions of the method of ranking elements from a �niteset on the basis of pairwise omparisons, in the form of di�erenes of rankswith random errors, presented in Klukowski (2000). The results disussed inKlukowski (2000) relate to the ase of one omparison of eah pair and requiresome orretion (see Setion 4). The extension examines the ase of multipleomparisons; the omparisons of eah pair are aggregated in two ways, �rstby simply averaging of (eah pair) omparisons; then through median from theomparisons. In both ases the idea of nearest adjoining order (NAO) is applied(see Slater, 1961; David, 1988, setion 2.2). The results obtained are based onweak assumptions about distributions of omparison errors, their distributions
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