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EXTENDED ABSTRACT

We consider the use of integrals defined for nonaddtive measures
(or capacities) as the Choouet and the Sipos integral in multiple criteria
sorting problem.

Sorting problem comsists in assgnng a set of actions
Az{aiyaz,...,ap} evaluated with respect criteria g;0p,...0n to ore of some
categaries which are pre-defined and preferentially ordered decision classes
(e.g. bad, medium, good. The assgnment of an alternative a, to a specific
categary results from a comparison d its evaluation onall criteria with

some profiles correspondng to “boundary” actions sparating dfferent
contiguous classs.

To represent the importance of criteria we use a nonaddtive
measure U and we aggregate the differences with respect to criteria g;

O2...0n between the evaluations of each actions to be classfied with the
considered profile by an integral rdative to measure

The nonraddtivity of measure U is used to represent interaction
among considered criteria.

Let CI={CIt t DT}, T= {:I_,m} be asat of classes of A, such that
each a,[JA bedongs to ore and orly ore class CI,LCI. The classs of Cl are



increasingy ordered, i.e. for a,aJA we have a,[0Cl; and a,dCl with r,sOT,
such that r>s, then a, is classfied better than a,.. Let also consider the set of
profiles py =[pu,-...pwnl, t=2,...,m, such that Or,sOT for which r>s we have
Pri>Ps, i1=1,...,Nn.

We consider the following procedure to assgn a,lJA to ore class
Cl,cCl:

a0Cl; = t=max{sOT: F(Ay(anpy).....An(anPs) )20}

where Ai(an,ps)=gi(a)-ps, i=1,...,n and s=2,...,m, and F:R"- R is a function
nat decreasing in each argument.

Specifically, we consider the above function F being an integral
relative to a nonaddtive measure U moddli ng the importance of criteria &

hand. Since the values Ai(an,p;) can be negative we discuss the etension to
negative values of an integral relative to a nonaddtive measure. Two
possbilities are analysed: a symmetric and an asymmetric extension d the
Chocuet integral. The symmetric extension has been proposed by Sipos and
it is defined Sipos integral.

Key-words : multicriteria decision making, Choquet integral, Sipos integral,
capacity, interactive criteria, sorting problem.

REFERENCES

G. Choquet, Theory of capacities, Ann. L ' Ingtitut Fourier 5 (195354) 131-
295

D. Denneberg, “NonrAdditive Measure and Integral”. Kluwer Academic
Publi shers, Dordrecht/Bostor/Londam, 1994

M. Grabisch, Ch. Labreuche, “The Sipos integral for the aggregation o
interacting bipolar criteria’, IPMU, 200Q

M. Grabisch, Ch. Labreuche, J.-C. Vansnick, “On the extension d Pseudo-
Bodean Functions for the Aggregation d interacting Criteria’, Working
Paper, LIP6 2000032 Rapport de Recherche, 2001

S. Greco, B. Matarazzo, R. Slowinski, “The axiomatic approch to
multicriteria sorting’ in Atti dd Ventiquattresimo Convegno A.M.A.S.E.S.,
Padenghe sul Garda, 6-9 Settembre 200Q 359-366.

J.-L. Marichal, “Aggegation qerators for multicriteria decision aid”, Ph.D.
thesis, Institute of Mathematics, University of Liége, Liége Belgium, 1998



J-L. Marichal & M. Roubens, “Determination d Weights of Interactive
Criteria from a Reference Set”, Working ndes, University of Liége, Liége
Belgium, 1998

T. Murofushi & M. Sugeno, “Choquet integral moddls and independence
concepts in multiattribute utility theory”, Int. J. Uncertainty, Fuzaness and
Knom edge-Based Systems, 5 563585, 1997.

M. Roubens, “Ordinal multiattribute sorting and adering in the presence of
interacting points of view”, Working Paper, 200Q

B. Roy & D. Bouyssu, “Aide multicritére a la dedsion: Mé&hodes et Cas’,
Econamica, 1993

J. Sipos, “Integral with respect to a pre-measure’, Math. Sovaca, 29 (2) 141
155 1979

J. Sipos, “Nonlinear integral”, Math. Sovaca, 29(3) 257270, 1979

M. Sugeno, “Theory of fuzzy integrals and its applications’, Ph.D. thesis,
Tokyo Ingtitute of Techndogy, Tokyo Japan, 1974

P.P. Wakker, “Additive representations of preferences’, Kluwer Academic
Publi shers, Dordrecht/Bostor/London1989

P.P. Wakker, “The Choquet integral versus the Sipos integral, Chocuet
expected utility versus prospect theory, and concave/convex versus cavex
measures: threelogically independent, but practically related, debates’, 22™
Linz Seminar on Fuzzy Set Theory, 2001



