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Multiple-criteria Decision-making
Using Additive-type Pairwise Comparison Matrix

NAOYUKI TAIRA,t HAYAO MivAGItt and KATSUMI YAMASHITA't

The AHP (Analytic Hierarchy Process) developed by Saaty has received much attention, as
a useful evaluation technique in the multiple-criteria decision making. Two main advantages
are, (a) it can grade human’s sense of values, and (b) the procedure is simple. From the
theoretical standpoint, however, a few weak points are noted. A main point among them
is disharmony between numerical consistency and linguistic consistency. This indication is
due to defining the linguistic measure as the ratio measure. This paper presents a method
of relieving the indication. To cope with the indication, the proposed method defines the
linguistic measure as the distance measure, and utilizes the isomorphism between pairwise
comparison matrix corresponding to linguistic measure and matrix leading to weight vector.
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Table 1 Values of linguistic variables.
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Table 2 Values of linguistic variables.
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Table 3 Algorith of calculating weight vector using
additive-type pairwise comparison matrix.
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Table 4 Weights useing AHP.
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Table 5 Weights useing proposed technique.
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Table 7 Priority order of the subject’s image for various

alternatives.
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