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Introduction

Assume we are given a set of objects and a finite number of criteria. We are interested in
finding out the degree to which each object fulfills every criterion. To do this, we collect the
opinions of a group of experts about the objects; also, each expert has her own rating with
respect to each criterion.

This work presents a way to build an estimation of every object by each criterion, given
the experts’ ratings and opinions.

Procedure

Let us denote the patterns (objects) by Py, P, ..., P,, the criteria by Cy,C,,...,C;, the
experts by E,, E,, ..., E., where p, ¢, e are natural numbers. Let :—th expert have a rating of
(pi,j,0:j) with respect to the j—th criterion and let the estimation of i—th expert for k—th
object be <€i,k,"7i,k)-

Everywhere below 1 < ¢ < e,1 < j < ¢1 < k < p, pij,0ij, €k Mg € [0,1], and
0<pij+0i; <1, 0<eir+nir <1,ie, (pij, 0i;), and {€ik, k) are intuitionistic fuzzy
couples in the sense of [1,2].

Now we can construct the Index Matrices (IM, see [3]):

Ci ... C; ... C.

Ey

E; (pij> i)
P (1<i<e1<5<0)

E.
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(1<i<el<j<o)

The first one corresponds to the expert’s ratings and the second one — to the expert’s

estimations.
We can modify the first IM to the transposed form:

E, ... E; ... E,

Ch
Cj (Piir o))
P l(1<j<el1<i<e)
C.
and construct the IM
P ... P ..P,
Ch
C; (o ks Bik)
P |(1£5<¢1<k<p)
Ce.
E, ... E; ... E, P ... P ... B
Ci E;
_ : n :
Cj (PisisTis) E; (€i ks Tirk)
P (1<j<c1<i<e) P 1(1<i<e1<j<0)
C. E,
where
L 2pji€ip+1—05inik
=1
R 1
aJ’k 36 ( )
and

Y 205imik+1— pjicik
i=1
P . 2
Bin . @)
We call (a;, B3;) the intuitionistic fuzzy estimation of the j-th object with respect to
the k-th criterion.
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To convince ourselves that the definition is correct, observe that a;x > 0, B;x > 0 and

o 2+ pji€ik + 05Nk o 2+ pji+ o
g+ Bip= I Pi ik 27 Pii T 95

<1 3
i=1 de T iz de - ®)

therefore (o k, B;) form an intuitionistic fuzzy couple.

Frames and indexed matrices

In fact, the IM
P ... P ... B

Gy

C; (ajk, Bik)
:|(1<j<¢1<k<p)

is a more abstract representation of a frame structure.
If we have a single object P, the IM S degenerates to

P

Gy

éj (e, B)
(1<j<¢

which can be directly related to a frame having c slots Cj,...,C. and values (a;j, ;) for
(1 £ 5 £ ¢), all of which are intuitionistic fuzzy couples.
Given an IM of the kind of S’, we define new criteria related to P. For an object P;, let

CF(P.) = “the object P fulfills criterion C; better than the object P;”

Going now back to the set of p objects P, ..., P,, we can construct the IM

P ... P ... P,
CT
SP =
CJP (afk’ fk)
; (1<j<c¢l<k<p)
C;

Now we can apply the procedure described in the previous section in such a way that a
target IM of the above kind is obtained for a given P.

Thus, our procedure can be interpreted as construction of an intuitionistic fuzzy estima-
tion of the validity of a frame structure.
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Conclusion

The results are a continuation of the work published in [4,5]. The approach proposed
here can be useful, in particular, in application areas where much depends on the expert’s
experience, and where experts’ opinions differ significantly, such as expert estimations of art
work.

As it is seen, this time we focus on estimating the validity of objects with respect to given
criteria, using expert’s opinions. In a subsequent work we plan to study how this can be used
further to recalculate experts’ ratings, depending on the plausibility of their initial opinions.
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