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The stochastic dependence structure of bivariate random variables captured
by copulas can be applied in the integration approaches. Indeed, a copula C :
[0, 1]2 → [0, 1] can express the connection between function values and measure
values through an integral IC,m by IC,m(a 1A) = C(a, m(A)), where m is the
(monotone) measure and a ∈ [0, 1] is a constant. A class of copula–based univer-
sal integrals (they are well defined for any measurable space (X,A), any normed
monotone measurem : A → [0, 1] and anyA–measurable function f : X → [0, 1])
was introduced in [1] by

IC,m(f) = PC

({
(x, y) ∈ [0, 1]2 | y ≤ m(f ≥ x)

})
,

where PC is the probability measure on Borel subsets of [0, 1]2 induced by C. As
special instances recall that C = Π yields the Choquet integral, while C = Min
yields the Sugeno integral. If X is finite, X = {1, . . . , n}, and A = 2X , then we
have two equivalent formulae exploited, e.g., in multicriteria decision support,

IC,m(f) =
n∑

i=1

(
C(f(i),m(Ai))− C(f(i−1),m(Ai))

)
=

=
n∑

i=1

(
C(f(i),m(Ai))− C(f(i),m(Ai+1))

)
,

where (f(1), . . . , f(n)) is a nondecreasing permutation of (f(1), . . . , f(n)), A(i) ={
j | f(j) ≥ f(i)

}
, with conventions f(0) = 0 and An+1 = ∅.

Looking on integrals IC,· as functionals, one can introduce an axiomatic ap-
proach, too. For example, comonotone additivity is a genuine property of the
Choquet integral [4], while the comonotone maxitivity and the min–homogeneity
characterize the Sugeno integral [2]. We give a general axiomatic characterization
of discrete copula–based universal integrals. A substantial role of the comonotone
modularity will be shown, linking these integrals and OMA operators [3].
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