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EXTENDED ABSTRACT 

We consider the use of integrals defined for non-additive measures 
(or capacities) as the Choquet and the Sipos integral in multiple criteria 
sorting problem. 

Sorting problem consists in assigning a set of actions  
A={ }paaa ,...,2,1  evaluated with respect  criteria g1,g2,…gn to one of some  

categories which are pre-defined and preferentially ordered decision classes 
(e.g. bad, medium, good). The assignment of an alternative ah to a specific 
category results from  a comparison of its evaluation on all criteria with 
some profiles corresponding to “boundary” actions separating different 
contiguous classes. 

To represent the importance of criteria we use a non-additive 
measure µ  and  we aggregate the differences with respect to criteria g1, 

g2,…gn between the evaluations of each actions to be classified with the 
considered profile by an integral relative to measure  

The non-additivity of measure µ  is used to represent interaction 
among considered criteria.  

Let Cl={ }TtClt ∈, , T= { }m,...,1 , be a set of  classes of A, such that 

each ah∈A belongs to one and only one class  Clt∈Cl. The classes of Cl are 



increasingly ordered, i.e. for ah,ak∈A we have ah∈Clr and ak∈Cls with r,s∈T, 
such that r>s, then ah is classified better than ak. Let also consider the set of 
profiles pt =[pt1,…,ptn], t=2,…,m, such that ∀r,s∈T for which r>s we have 
pri>psi, i=1,…,n.  

We consider the following procedure to assign ah∈A to one class    
Clt∈Cl:  

ah∈Clt ⇔ t=max{ s∈T: F(∆1(ah,ps),…,∆n(ah,ps))≥0}  

where ∆i(ah,ps)=gi(ah)-psi, i=1,…,n and s=2,…,m, and F:Rn→R is a function 
not decreasing in each argument.  

Specifically, we consider the above function F being an integral 
relative to a non-additive measure µ  modelli ng the importance of criteria at 

hand. Since the values ∆i(ah,pt) can be negative we discuss the extension to 
negative values of an integral relative to a non-additive measure. Two 
possibili ties are analysed: a symmetric and an asymmetric extension of the 
Choquet integral. The symmetric extension has been proposed by Sipos and 
it is defined Sipos integral. 
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