Proceedings of KIIS Spring Conference 2008 Vol. 18, No. 1.

GEAT TA 44 BES B A7

A note on interval-valued functionals of random sets.
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Abstract

In this paper, we consider interval probability as a unifying concept for uncertainty and Choquet
integrals with resect to a capacity functional. By using interval probability, we will define an
interval-valued capacity functional and Choquet integral with respect to an interval-valued capacity
functional. Furthermore, we investigate Choquet Choquet weak convergence of interval-valued capacity

functionals of random sets.
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1_. Interval probabilities and
Choquet integrals

Throughout the paper, g is the set of
real numbers and

IIR)={lq, blla, b= R and a<b}.

Then a element in gR) is called an
interval number. On the interval number
set, we define; for each

[a, b], [c.dle(R) and keR,
la, b] + [c, d] =la+c, b+d]

pair

la,b) - lc,dl=la-cAha+dAb-chb-d,
a-cVa-dVvb-cVb-d|
[ka, kb], k=0
kla,b] =
kb, ka|, k<O
la,b] <le,d] if and onlyif

a<c and b<d
We note that (i(R),d,) 1S a metric space,
where 4, the
defined by

1S Hausdorff metric

d; (A, B)= max{sup ,einf ,-gla—bl,
SUpP e pinf .o 4la— b}

for all A Bepr). Then it is easy to sce
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that for la,bl,[c,d] € I(R),
dy(la,b],lc,d])) =max {la—dj,lb—d}.

Let X Dbe locally, compact,
second-countable, Hausdorff (LCSCH)
space. Let & be the class of all closed
sets in X, ¥ the class of all compact
sets in X, O the class of all open sets
in X, ¥,=¥—-{2}, and B(X) the class
of all Borel sets in X. We note that
B(®) is the o-algebra classes a
generated by ¥, K€ ¥ and ®,, G < O,
where S ={FedFNK=02}
. ={FecdFNG=g2}.

d

and

Definition 2.1 ([6]) Let (2,Z.P) be a

probability space and (0, B(P))
ameasurable space.
(1) A measurable mapping

S: (2 X P)—(®,B(®)) is called a random
closed set. |
(2) The probability measure ¢ induced

on B(®) is defined by for each
Be B(®), Q(B) :P(S_'1 (B)).
We note that the distribution of a
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random set S 1s uniquely determined by
its hitting functional 7 on ¥ such that

T¢(K)=P{w|S(w)NK= @ }),Kc WV
From this, it is_ easy to see that 7
satisfies the following properties(see[5]):
(Ty) Tg is upper semi-continuous on ¥,

ie, K,NK in ¥ = To(K,)\T¢(K);
(T3) T4(2)=0 and 0 < T5 < 1;

(73) Ts is monotone increasing on ¥ and
for K, K, -, K, € ¥,n > 2

To(N)- 1K)

@#chz,---n} ) S( 7€ J)

Definition 2.2 ([6]) An interval-valued

set function P(-) on X is called an
interval probability if

) P(4) =1L(4), U(4)],
0<L{A)<U(A)<1, VAe X
(i) {Ae JL(A) < P(A)< UA)} = @.

Definition 2.3
measure -6-2 induced on B(®) is defined
by for each B(®), Q(B)=P(S (B)).

The interval probability

Definition 2.4 (1) For every random
closed set S, an nterval-valued mapping

T

capacity functional if there exist two

capacity functionals Ts and T2 such that
f_rsz [T éy T.sg’]

(2) Let f € G{(X). The Choquet integral

of f with respect to 7T =[T%T?] is

defined by

(© [ sa7 =10 [ rar'(0) [ far*)

(3) The sequence of interval-valued

is said to be an interval-valued

capacity functionals 7, dy-converges in
the the

n

Choquet weak sense to

interval-valued capacity functional T

X if
(O] £dT,=,(O) [ 1dT. vi € G(x)

whenever T, T as n-»>oo,

1.
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Theorem 2.5 Let {T,=[T}T:]} be a
sequence of interval-valued capacity
functionals and T=(T! T°] an

interval-valued capacity functional. Then
'f’n—»dr cwl as n—oc if and only if

Ti—c_wT' for i=1,2 as n—>oo,

Theorem 2.6 Let {7,=[7}T]} be a
of

functionals. If

sequence interval-valued capacity

T~y -c-wl as n—oo,
then we have
dgy— Lim sup?’n (B) < -fl-“(B), VB ed.

n-—>»C0
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