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REVEALED FUZZY PREFERENCES

Bondareva O.N.
Institute of Mathematica and Mechaniocs
Leningrad State University
1958904 Leningrad, USSR

Abstract: It is proved that there is one-to-one mapping between
the class of all atireflexive binely unfussy relations and a class
of ohoice funciions with the special properties. The direct mapping
{s the rule of choice, the invers madping is the revealed preference.
The fuzzy extention of this notions are given that this result also
holds for fuzzy ohoice on unfuszzy sets l.e. for fuzzy preferences.
Becauce the properties of cholce functions allow the trivial fuzzy
extencion it is convenient to descridbe the properties of fuzzy
relations in term of choice.runctions i.e. to consider revealed
fuzzy preferences. The above principle of fussy extention applies
to e fuzzy multiperson choloe.

Eeywords: choioce, revealed preference, core, von Neumann-Morgen-

stern solution.

I. INTRODUCTION

Consider a cﬁoioe on an arbitrary non-fuzzy set A, finite or
infinite. Let B x,y) be the arbitrary relation on 4, R(X,y) may
be fuzzy 1.e.. 0% R(x,y)<I. In this paper it is investigated the
ruzzf choice on unfuzzy sets. There are two stendart rules of cholce
with respect to the unfuzzy relation R: I) select the best alterna-
tives, 2) aelect undominated alternatives. This rules are equviva-

lent in ‘the following sence:if citxJ (X2 A ) is the set selected
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from X by first rule with the relat.ion R then GL(I)-- C,(X) where
Cg(X) ds received by second rule but with the relation R: xBy iff
xR;r isn't true. In this paper it is prefered the gecond rule named,
as in the geme theory, the ocore.

The rule of choice maps a set of relations in a set of choice
functions. If this mapping is one-to-one mepping the relation 1s
nsmed the revealed preference. In oiher words, the revealed
preference has following properties: each cholce function C from
the given class allows to recona'l;ruot the relation R such that
this C is received by this rule of choice with this relation R .
Such mepping sxists for Khe set of all antireflexive relatiomns
and a set of choice functions fulfiled the well-Xnown axioms of
cholce. The fuzzy extencion of this axioms is trivial becauce they
are expressed in term of operaiionms N, U eand C only.

The jdea of revealed preferences is able to be used both to do
the fuzzy extencion of choice with relation and to stand  .equi-
velence of some results in term of relations and term of cholice
function in unfuzzy oase.

The von: Neumann-Morgenstern solution is a standart notion in
the geme theory. Imspite of this 18 the direct extension of the
£irst role to a wider olass of relatioms it i3 less known in the
theory of choice. The von Neumann- Morgenstern selution 'is the
following set V: all elements of Vv must be independent and éeeh
element T outdide of V pust be "worse" than some element vy V, i.e.
YRx. Fof example if R 1s a weak order the set V of all maximal
elements is the von Neumann-Morgenstern solution.

The result about revealed preferences for this rule is proved.

It is given the fussy extension of voR Neumann-Morgenstern solution.



The principle of revealed preferences applies to the mlti-
person cheice, A fuszy multiperson choice is defined.

Beocaunce the author isn't a specialist in choice theory (may be
in game theory) the references aren't full and rather chanoe.
Only the results about the fussy choice are pretended to be new,
almost all results in unfuzsy choioe are known, may be, in other
' forms. The method of revealed preferences is supposed to be new

and useful. .

2, FOTATIONS AND DEFINITIONS

Let A be an arbitrary set, finite or infinite, of alternatives )
for cholce. Non-fuzey subsets of A are denoted by oapital letters
X, X',...; fuzzy subsets are denoted both special letters
and the seme letters X.X',eeee S0 ¥(x) 1z the membership function
of X, 1f X 1s non-fuzzy then X =j-'x‘ i,e. X and f'x are two repre-
gentations of the non-fuzzy set X, Similar RcAXA is both & nen-
fuzzy binary relation and a fuzzy relation R x.y) ==j%(:.y).
So & relation, fuzzy or non-fuzezy, is denoted by Rz,y), RelO,I ”_‘
Only restriction for relations 1s antireflexivity (1rreflexivity),
1.e. R{x,x)=0, The relation R isn't need to be Iransitive one.
There are two reasona for transitivity to be umnatural.The firsi
is expleined by the next example. Let $wo persons have preferences
R, and Rg , linear orders, ande/collectiva relation is R=R,VR,,
1.e. the -couple preferes X to y if at least one person preferes X .
to0 y. This very natural relation isn't trensitive. And second:
only the antyreflexivitiy has evident extension to the fuzzy case.

An mnfuzzy choice funotion is:

c: 2h — 2h | exex.

A fuzzy choice is considered here 6n:' the unfuzszy sets only, 80



the chioce function is here:
e: 24 5 r101)" oxecx.

Note that C(X)C X means ¢(X){x)<X(x). Beocauoe X(x)=0 for 14X
then C(X){x)=0 for x¢X, this condition will be later omitted but
always i.mpliod.

Denote I) o - a set of antireflexive relations and ‘»ﬁ - 1ta
fuzzy extension, 2} ¥, - a set of cholce functions and 2 5 1ts
fuzzy extension, :ﬂfpﬁ;1 - the set of all weak orders, asymeiric and
negative-transitive relations.

RBemind some well-known properties of choice functions. Xach of
$hem has many names(end many authows), it is givem only one here.
H (heritage condition): C(X')>¢(X)InX', X'c X,
¢ {Condorcet conditiom): G(X)D Uyex c({x,y_}l, xeX.

3 (cholce stebility): if X'cC(X)cX then o(X')=X

I (independent of irrelevent alternatives): i o(X)cX'cXx
then C(X')=¢(X).

X (CHernoff comdition): if X'c X and X'NG(X)#¢ then
clx')1=cxinx'. |

Becauce all this conditions are expressed with operations n,

v and <  only, their fuzsy extension are trivial. So all
this oonditions are considered %o be written for fuszy sets.

2, ROLES OF CHOICE AND REVEALED PREFERENCES

The rule of choice F allows to find an "optimal” set (may be
fuzzy ).for each X 4 1if a prefersnce relation is known.
Formally: F: QR X Q.A--a» L'O,:t'_]A) F(R,I)C X,
f.e. P(R,o) for fixed R ie a choice function. Hence the rule F
defines the mapping from the set of relations §L %o a set of choice

functions



Thers are two standart rules: first (F;) - to select all x X
each"better”that all other and second (F,) - to select all x X
that there is no ¥ €X "better" fhan X,

Thus Fifn,I) = {x€X:xRy,VyeX })
F, {R,X)={ x€X:73 y€X: yRxJ.

This rules are equivalent in the following sence: put R= AXA-R
1.6, TRy iff xRy ien't true then F,_‘_(:I,I)- FQ'(R,I) (see, for example,
Ajserman and Malishevsky (I98I)).

Note that P, is correrct for reflexive relations and F,- for
antireflexive ones. Fy is more preferable becauce R, (X} is non-
empty for more large class of relations.

The rule Fy is named in game theory the core and denoted C
Therefore Cp (X)=X - R(X), (1)
where R(X)=U/ exR(::) Rix)={y: xRy},

Ri{x) being considered as fuzzy set is represented by the membership
tunction Rx)(y)=R{x,y) s0 RX)(y)= snpR(z.y) if """ is inter-
preted as \'sup Ir the negation is derined 8o that
(X - B){x)=X(x) - B(x) then

— OR(x)(y)iI -;BERI::J). yeX, | (2)

Definition 3.I If the rule F as a function F: o) — [, has
the inverse function R(C): P(R(C),X)=0C(X) then R(C) is nemed the
revealed preference. " |

Therefore the mule F determines the one-to-one mapping the sets
U and X,  in this oase,
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4. THE THEORRM ABOUT REVEALED PREFERENCES

The following theorem was proved by many authors for unfuzzy
oase (may be in other form and for finite & ), see, for example,
Algermen and Malishevski (I98I), Its fussy analogy was proved
independent in Aigernan end Iitvexov (I988) for special case and
in Bondareva (I988), This theorem desoribes the oless L corres™
ponding to the olass oR, of all antireflexive relations with
respect to the ocore,

Pirst prove the lemma.

Lema 4.1.(of binarity). If the ohotce functiom €z 2°->To£)"
satisfies the conditions H and C then

cfxl!x)=aig.<' of{x, gy Hx), X € X

Proof. Becauce {x,y}cX, from condition B

cl{x,yHo(X)n{x,y} . (3)

The condition (4) being written for x 4s: of{ x,¥) ) (x) 2 c(X)(x)

for each y¢X. Therefore }g{ ol{x,y}) = o(x)x). | (4)
Condition C is rewritten as following:

c(x)(:)}}g{ el {x,y} ) (x) (5)

Hence from (5) and (4): c(x)(:)=&§ o{ix,y}) () qeeed.

fhis result is extended to the case of a choice from fuzzy sets,
[O,i]n—b[o,i_]A in BOndarava(iQBB). |

Denote T (H,C) the set of all choice functions satisfied the

conditions E and Ce

c

Propose that Cf{x,y}) is nonempty for all {x,7}cA. Only such
olasses of choice functions are considered.

. Mheorem 4.2. The fuzzy core, the rule given by (2), defines the

one-to-one correspondence the seot &5 of all antireflexive



relations and the set Zﬂfdtc) the revealed preference is
Bigx,y 1= I - o{{z,y})(7). : (6)
“Proof. Show first that each Cqp satisfies the oconditions E and
€, Let X'cX then GR!X' My)l=1I '-xa;;a'ﬁ:.ﬂz I Bxsgg sz.yl=
=C (I)(y) yeI' becaunoce s'up R‘"”ﬂ'&é& Rx,y}e Therefore
c (x' 1> x'nc&(x) ant H 15 true. |
'From definition of ocore: ¢ {{x,y})(y)= I-Bf::,y) and
GRJFI)fyh I ":33& Rf:,y)—%g((_l - fo,y))-—:%g( Cel Xy} ) (¥)
and C is hold. |
Prove the inverse. Beosuoe qg({x.y})(y)' I - R(x,y), the imverce
function R must be R (x,y)=1I - C{{x,y}) for arbitrary C E'-'I(H,d).
From lemma 4.2: G(X)(y)=1nf ol{z,dHy¥dnf(T - R (x,y) = I -
-;up R (x,y), 8o C(X)= GR(I) and proof is over.
Corollery 4.3 The conditions H and C are nessssary conditions

for any cless of relations to have revealed preferences via the core.

5. PROPERTIES OF REVEALED PREFERENCES

Becauce of theorem 4.2 it is possible some properties of relations
to express with the aid of properties of corresponding choice
functions,

Produce the known properties of unfuszy preferences.

Proposition 5.I. The antireflexivity of a relation is equiviva-
lent to comditions C{{x}) ={x} , XEA.

Proposition 5.2. The nonemptyness of a choice from eack finite
set is squivivalent to aoyclié:lty of revealed preference.

Proposition 5.3. Each revealed preference R 'derined. by
¢ € *{(H,C,1,D;) 46 transitive where Dj: C{x,7,2})#¢ for each
triple { x,7,5 }Chs If A 45 finite,the inverse is elso true.



Nots that the last isn't true for infinite A: there are tran-
sitive relations having the cholce functions not belonged to
X (H,c,I,D ), Show this by example. Let R be the relation: XRy
122 |XI>\yl and xy> 0, on A= (-¢en,c0), Put X=]-5¢c°) then
for Xk[-5,5) the condition I does not hold beceuce C(X')={-5 ,5}
put C(X)={-6} ena c(X)eX' tut e(X)Feax'), '
Proposition 5.4. T™he class Q?li of wear orders is equivalent
to X (K,Dy).
From this it follows that each revealed preference R(c)¢ L (K,Dy)

is a weak order.

6, THE POSTULATE OF REVEALED PHREFERENCES. STRICT PREFERENCES

It is possible to do some transformations of the relation or
the choice function in a problem of cholce with a relation R.

If the finel choice is such that 1if is posaible to reveal the
snitial relation R then any information isn'? lost{ir information
is received, this 1s another problem ). This condition is here
named the principle of revealed preferences, For fuszzy extension
this principle implies the following, Let unfuszy R, 1is the set
of revealed preferences for X with respect to rule P; qﬂ'_f)I,i
and F¥ are their fuzzy extensions then F¥ must be a one-to-ons
mapping from At to X¥ . S0 the theorem 4.2 means that the
extension of the core (2) satisfies the postulate of revealed
preferences. ‘

Consider from this point of view the reduction of a relation R
to the strong preference P: XPy iff xRy and not yRr. Only 1if Ris
reflexive end symmetrioc relation it is possible to reconatruct R
from P, Hence only in this case it 4s possible to reveal both R

end P from the choice function. The extension of this reduciion
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$o0 fuzzy relations doesh't satisfy the principle of revealed
preferences, For emplé; Orlovaki(1978) ( see also Zhukovin,
Burstein and Korelov(I987) ) defines the relation 8S;
p {R{J:.y) - R(y,x), if R(x,y)> By,x)
R (z,y = : .
0 otherwise
and the choioe funotion C(X)(y)=TI - Sup 8(x,7).
As it 18 following from theorem 4.2, the relation R isvrevealed
preference but it is {mposaible to receive R from € { only RS ),
The second example is about the transitivity of a fuzzy relation.
Many euthors (see for example Batirshin(I979) and Ovchinnikov and
Boubens(I1969) ) define the transitivity as: |
R(x.y)}g.ﬁ (fo.z).nfn.y))
Acoording to the principle of revealed preferences this oondition
must follow from conditionms C, H, I and Dj (see proposition 5.3).
It 18 difficult to verify tbis conditions becauce the fuzzy D 18
undering8, May be notions of transitivity, the strtot relation,
and so on, are specifically unfuzsy ones, Show that it is true
for equvivalence relation. Let R be eqivivalence relation on A
then C(X)=X or C(X)(y)=I if X is unfuzzy. Becauce C is the
core of megation relation (R is reflexive ), the condition
¢({x,7}){y) =T implies R (x,y)=0. It means R (x,y)=1 for all
negation funotions (see Ovohinnfcov end Boubens(I989) ). Hemoe the
equivivelence relation on unfuzzy set must be unfussy only.

7, MULTIVALENT CHPICE. FON NEUMANN-MORGENS TERN FOZ2Y SOLUTIONS

Rsturne ro rule F,. Consider the example of two person choioce:

A={a,b,c,d} and two persons I and 2 bave preferences relations
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R, and Ry, the linear orderings expreazed with préfiles: R :ebed,
R :cbad. Put RB=R U R, 1.6, an alternative x is "better" than y
for the couple if 1t 1is "better” at least for one., The graph of

the relation R is following p
e

Py
An arrow from X t0 ¥ means xBy. Note that each of e,b,c 18 "hetter"

than each other object oqohoioe. Rote alaso that the core is empty.

The one-point sets {a}, {b} and {c] are von Neumann-Morgenstern
golutions in terms og geme theory. It is need to define a mlti-
velent choice for this notion to define correctly.

Perinition 7.I. The multivalent choloe function 19

T: 2A > 2L¢ ;DA

so that C={C} where each C: 2A-—) [O,I]A is the ordinary
cholce function C(X)CX. ' | .

Ir there are mo C(X) for X,it means C(X)=§.

For the sbove example O(A)={C,(A), C,(A), %(A.)}Ihere c,(a)={a},
czu) {bYy Ca(A)={c}. | '

Definition 7.2, Von Neumann-Morgenstern solution (ms) of unm~
fuzzy relation R on jthe set XC.L' is

(X=X - n(vm(x)) | (7

AgetV (I) ig ‘the set with the properties:
I) internal stebtlity: it is dmpossible xBy, X,¥ € Vo (x),
2) external stability: for eny v4v (x) there is er&(I) such
that xRBy.

Denote ?—R_(I)='LVR_(I)} 80 ‘TR(I) is a multivalent choice function,

The multiiralent choice and NMS as 1ts e::ample was investigated -
in Xitainik(I1988}.and in Bondareve(I988).
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Each C. (.L) 1-1,2,3, is NS in the ebove axemple.

Define the revealed preference via NS es following: xRy 1rr
{xyec{{x,y}}. (8)

There is obvious extension of properties C, S, I ot choice
functions. For exsmple C is: if x belongs to each Cl{x,yy)€ o{{x,¥7) )
for each pair iX,y} » ¥ ¢X, then x belongs to each ¢(x)e ¢(X). in
symbols: ' ’ '

T OT)(3)3 dng yoae A0y Cl{xTI(T)y VEX, CxeCx).
Similarly‘

S
I

1 X' 18 oontained in some o(x)€ (X} then esach C{X'}=X'.
1 some C(X)c X'=X then C(X)e &(X'). '

Propose, as above, that ol{x,7})# ¢ for each {x,y}Che
Meorem T.3. The set & of all antireflexive relations comaponﬂs
%5 the set X, (G,5,I) of mltivelent choice functions Cleai Nodd
and conversely the set 2(&,5,I) derined by (8) the revealed
preference R(C) such that E(XF‘[_VMI)]’ .
mis theorem is proved in Bondareva(I968).
Note that the ordinary choice fumction is also a multivelent
aholoe function with G(X}={C(X)} consisting from unique C{X). So
it 1s possible to find the intersection of the sets |
Z(c,E)n T(¢,5,I1)=T(C,H,I) beoauce EHcS,
" Goroliary Te4d. For < (C;H,I} both theorem 7.3 and 4.2 are
tmue and oonditions (6) and (8) defime the seme relation.
Indeed, {x} is unique WS 1f£f y doesn't belong to c({x,y})e
Extend the motion WIS to the fussy ocholce. |
T™he direct fussy extensioh of ocondition (7) is rather impossible,
but the conditions G, 5, I have trivial extension to the fuzey

choioce on arbitrary sets.

. Rewrite the conditions S and I for fuzzy sets in other forst.



Condition 8 is: if Ju'cc()u.) C M then c(}d')":ju'. Denote
leL the “funotion J}L(x):.)\(x)}t(x) " then each p'ce(pn) is
expressed as [L'=)C(M) where Q<A(X)<d, X €A, So 8§ 45 equi -
valent to O(Xo(u))=X c(u), Xe(,I)A, stmilar T 18
expressed (J\c(Ju.) - (1> )\)Ju)-cfjul where (I “M{x)= I =M (x)
' Henoe fuszy RS satisfies the equations
{ Y(J\V(}L))‘:.lﬂfu)
VA V(p) « (I =X)p)=V(pe)

with tixed ([0, I]A end arbitrary )€lo, I]

How to solve this equations is unkmown,

8. A MOLTIPERSON CHOICE AND REVEALED PREFERENCES

Consider a choice on i with n relations Ri1Byseee,Ry . Lot the
cholce be multiperson (it is possible for him to be multicriteriall.
There are some forms of the problem of multiperson choices:
I) for given R4sess,Rq construct the relation R={(R;,...,R.},
the preference relation of society, the group preference;
2) for given R ,sss,R, construct the cholce function C{R ,eessR ).
the group choice function;
3) for given cholce funotions C;,ees,C, Of B persons construct the
group choioce function O{CyyeeesCple
. Consider the exemple. In Bendyopadhyay(I985) 1% is imvestigated
the problem in form 2 on the finite A. It is proposed that the
revealed preference in the 1‘6m£ xRy iff x¢ o({x,y}) . exists.
The nonemptinesa of choioe is also proposed., In this conditions
R satisfies H and C, From condition of Strong‘lr)om.tnance(SD):
c({x,y})ce(x)n{z,y} 1 c(X)n {x, 7y # @, it follows that R
satisfies x; Therefore R 1s & weak order. The condition of Weak



Pareto Optiﬁality (P0) 1s: 4f x strong prefere to y for each
person then xPy or xRy end not yRr. Becauce all R; is proposed
to be weakx orders the result: if a social choice function is FO
and SD there existe a diotator, is known, Note that the mixture
the language of relation(I) and choice fumction(2) leads to the
redundancy of conditions, For example SD with the proposition
" about above defined R means that if x € C{X) then xPy for each
y€6(X), 1.e. C(X) is not only a core of P but a RS,

All furtber oonditions will de given in form I, it isn't
diffioult to oconstruoct their equi:valents in forms 2 and 3.

There are two principald conditions of multiperson cholce.
PO (Pareto optimality): if Ry=..."R, then Y(R,,c.s,Ro) =R,
AC (Arrow condition ): W(Riyese,B}(x,7)= P (R(x,¥)5000,R (x,7))0

e last is often named the oconditipn of independence of
irrelevant alternatives, but 4t fsn't equivalent to I for choice
functions with the ‘seme neme. Show this on an example.

Let A=fa,b,0,d,6} R ,={(a,c),(a,d),(b,e)}  R,={(a,0),(a,b),
Note that both R L and R, are transitive. Show the preference

R=RiL'Rzon the following graph:
O.

6
. //\s\f/\\e .
Here Cp(al={a}. In the set X={a,c,d,e}: e isn't dominated
so Cp(X)={a,e} and condition I :doesn't hold, although R
satisfies AC. ] '

The Arrow problem in our languege is to i‘ind 66n.c11t:|.ons for a
one-to-one mapping to exists from (R todA . The Arrow theorem
is following: if OR. 41s the set of all weak orders then each FO
and AC funotion P(R se.e,R,) oqual to some Ry . This result is

not seemdd to be a paradox becauce the soclety preference must not



be generally trensitive 11‘ all personal preferences are transitive,
Remind the funotion 1%0:}___}'3 . This funotion is democratical in
the sence that a 18 “better than b for society if a is"better" for
at least one of its member. In the choioce functlon 1angua.ge it
means Cp (X)= ('\ Cp,(X), XCA . For wesk orders Cp, (x) ia the
total maximum 1r it exists. c&(x) 1s orten eupty.

Another oollective preference n-nn- leads to Cp (I)-U c, (I).

RN(X) 48 the strong Pareto-optimum: ror x€ c&“(Il there 15 no
YR X for all i, The relation BN is transitive for tfansitive R;
3 =I,eessn, but it isn't a weak order if all R are weak orders.

Both R, and R satisfie AC and FO,

All functions satisfied AC and FO are described as following
(see Aizerman end Aleskerov(I983)). Name the coalition sc{I,...n}.
Let (S,, be a system of coalitions for{r,ych. Hach relation R
gatisfied AC is expressed in the form:

R(x,y)= Use(:' ﬂ- s B; (x,y) X,Y € Ao (9)
fhis is true for 1nfin1te L also.

It 48n't difficult to verify the following facts.

Proposition 8.I, The unfuzzy condition (9) describes the claess
of all unfuszzy relations R:lP(Ri,....Rn) patisried AC and FO
ire @ #¢ for each {x,5) € A% &,

Tr a11 R are antireflerive then R is also antireflexive if

+ @

9, A FUZZY MULTIPERSON CHOICE

The conditions PO and AC have a trivial fuzzy extension. Con-
aition (9) is also read as fuzzy, rewrite him in operations"sup"
and "int":
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R(x,y)= mex min R: (x,y) (10)
) seg” ie$

Proposition 8.I isn't true in fuzzy case becauce not all relation
satisfied PO and AC satisfy (I0). For example, relations
R(z,y)=%.§ oL; Ri(x,¥) | %-20)1_{;'&1 =1, (11)

satisfy PO and AC but not (IO},

Becauce there is no obvious fussy extension of the week order,
1t 1en't seemed to exist the analogy of Arrow imposibility theorem.

AS it has been mentioned the transitive personal relations
generate an antransitive group relation. Similar it seems natural
for unfuzzy personal relations to generate a fuzzy group relation.
For example, the relation Hz,y)=~i,;,_,£_‘ R(x,y) for unfuzzy Ry
i=1,s0e,8, i8 fuzzy. This relation g;;erates all unfuzzy majority
relations in a following menner. Put 'Q={(z,y)6nﬁt(z,y)>-—} x<n,
then QCAXA is the relation: xQy iff at least kx persons prefere
x to y.

Mere are other espressions majority rules:

Rix,y)=U [ R:x,y), (12)
1Sizk 1eS

This 1s a special form of (I0) with (S, , independent of (x,yl.
Specifying the fuzsy operations (I2) is rewritten:

Rx,y)= max min R:(x,y}. 7 (13)
1Sizin eSS *,
Define a. —X-max a; if there are X-I . elements a.> 28z . Then (I3)
W {<isn

1g rewritten R(z,y)-— k-ma:: R- (z,y), this is the fuzzy k-majority

‘-I.—

ﬂl&tio De

I0, CONCLUSION REMARKS

There are other aspects of fuzzy extension of choice both one-
peraon and multiperson. The investigation of choice on infinite

gets leads to notions 61‘ contimious relations and choice functions.
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Let A be a ocompactum in Hausdorf apace then sets being considered
for choioce mst be closed. A relation is standari defined as conti-
mious iff R(x) end R (x) y: yRx  ere open (or closed for refle-
xive R). This property isn't suffioient the revealed preference.
to correspondent to contimious choice function.

Neme an antireflerive relation R strong contimious if for nets
x x andy Yy :Ilx¥® implies IRy if X 'y end 2) xRy
implies x Ry for emough large (see Bondareva(I987)). t14)
This contimuity of revealed unfugzy preference R 1s equivalent to
a continuity of C in exponential topology imn 2 (in Eausdort
distance function for meiric space). Note that if A X then
. contimious relations -exist only for n I, Therefore unfuzzy choice
isn't in éeneral contimious in n-dimension Ruclidean space for n I.

The fuszy extemsion of (I4) is equivalent to contimuity of the
function R(x,y) always e:épt X y. The corresponding contimity
of C ganei.-atea the extension of the Hausdorf distance in the
apace of fuzgy sets. This notion is enogh complicate and will be
1m‘eat_13ated in other pudblications.
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