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Determination of Weights of Interactive Criteria
from a Reference Set

Jean-Luc Marichal
Faculty of Economics
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e-mail: JL.Marichal@ulg.ac.be

Abstract

We propose a model allowing to identify the weights (2-order fuzzy measure) of interactive
criteria from a partial preorder over a reference set of alternatives, a partial preorder over the set
of values related to each criterion, a partial preorder over interactions between pairs of criteria,
and the knowlegde of the sign of some interactions between pairs of criteria. Formally, the input
data of the problem can be summarized as follows:

- The set A of alternatives and the set N of criteria,

- A table of scores (utilities) {zi(a)|i € N,a € A},

- A partial preorder >4 on A (ranking of alternatives),

- A partial preorder >~ on N {ranking of criteria),

- A partial preorder = p on the set of pairs of criteria (ranking of interaction indices),

- The sign of some interactions a(i, ) : positive, nul, negative (translating synergy,
independence or redundancy)-

Al these data can be formulated with the help of linear equalities or inequalities. Strict inequalities

can be converted into vague inequalities by introducing a positive slack variable €.
Thus, the problem of finding a 2.order fuzzy measure can be formalized with the help of a

linear program:
maxz =€
subject to

(3 ga)<;,' %:z()b)_chzb‘;'i s .;;Z :: : } partial semiorder with threshold &
16 -TG) 2¢e Hirng . " :
1G) = I(G) fi~n ranking of criteria

28': 1; -=- t;((l;, ll)) 2€ 1: E:: .; % :’; ?’:: g } ranking of pairs of criteria
ali,§) > € (resp. S —€) if a(i, j) > 0 (resp. < 0) }sign of interactions

ai, ) =0 if a(i, ) = 0
E(:;)IS )0= 1 vieN boundary and monotonicity
ali) + X ez alij) 20 Vi€ N, YT SN\ conditions

VieN

I() = a()) + % ZjeN\.' a(i, j)

Clo) = Sren oD 21(a) + Tappen alid) @) Azi(@)] Ve e A } definitions

anking over A is translated into a partial semiorder over

It seems natural to assume that ther
he Choquet integral. This partial semiorder has a fixed

the set of the global evaluations given by t
threshold &, which can be tuned as wished.

Keywords: multicriteria decision making. interactive criteria, Choquet integral.
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