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Abstract, We discuss some problems connect-ed wit-h modelling 

preferences by fuzzy relations, especially in mult,i-crit-eria 

si t-uat,i on. A met-hod of eval ua t,i ng fuzzy preferences by 

aggregating multi-crit-eria comparisons is proposed . 
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Our informat-ion about, surrounding world is imprecise. 

uncertain and vague. Yet,, we should const-ant-ly choose and decide . 

If we consider a typical decision sit-uation and if we assume t-hat 

the set, of decision alt-ernatives is fixed and finite Ceven such 

simple assumpt-ion may be unrealist-ic - oft-en we don't, even know 

what, are our possibilit-ies!), t-hen our decision problem is to 

choose on<> Cor t-wo, or three, or ... ) of them. Our act, of 

choosing should be, by no means, precise and.non-vague . To choos~ 

the "best," al ternat,ive a decision-maker .should compare all the 

possi bł e al t-ernat-i ves and t,hi s is done on the bas is of his 

preferences . 

Classical decision models use „crisp" preference relations to 

model DM's preferences, but,, if we want, a DM to describe exactly 

his preferences and he Cshe) has, for any two alt-ernatives, say 

A and B, only two Cthree) possibilit,ies: A is bet,t,er than B, Bis 

l;,et,ter. t ·han A CA is eąui val ent ,.;i t,h 8), t-hen he, i n some sense, 

m,;,.y feel forced t,o make a difficult chcice before his real chcice 
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coul d be done. 

One poss i bil i ty to obtai n an adeąua te model of DM's 

preferences is to use fuzzy relations, i. e . to attach to every 

pair CA,B) of alternatives a number PCA,B) from interval t0,1 l 

C another poss i bil i ty we coul d thi nk about is to connect wi th a 

pair CA,B) some fuzzy number Cfuzzy interval) PCA,B) ). 

There may be some reasons for which fuzzy preferences may be 

mora adeąuate in a decision situation then crisp preferences. The 

main reasons seem lo be: 

1. Uncertainty of DM as to his Cher) preferences Chesi tation 

of DM:>. 

2 . Existence of different opinions Cin the problem of group 

choi ce). 

3 . Existence of many criteria . 

4 . Uncertainty of consequences of alternatives. 

5 . Lack of information. 

In the exist:ing literature on fuzzy preferences the main 

attention is paid to situations 1 and 2 Csee Orlovsky(1978), 

NurmiC1981), TaninoC1984)) . Ther·e ara also some papers in which 

silualion 3 is considered CBarrett, PattanaikC1985), 

Chanas,FlorkiewiczC1987), Zhukovin et al . (1987)) . Modelling of 

pref'erences in situations 4 and 5 would be Cas I think) a good 

thema for future research in this area. Notice that in real 

situation we often have 1,2,3,4 and 5 simultaneously. 

I would like to say some words about situation 3 . The first. 

problem is how lo model the preferences of DM in this siluation 

properly. 

Ass ume lhat we have n criteria K1 ,K2 , ... ,Kn and we can 

compar& every pair of' alternalives A and B with respect to 

cri l erion Ki, obtaining fuzzy relation P1CA,B) . 

construcl a global fuzzy relation PCA,B) by 

PCA,B) : t,..r, 1 P . CA,B) 
n½.= l. 

or 
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We could 



PCA,B) = min P1 CA,B) 
i 

Csee Zhukovin et. al.(1987) . 

Such an approach hast.wo disadvant.ages: 

1. Numbers P1 CA,B) are bounded by 1. t.his condit.ion may be 

t.oo rest.rict.ive, t.here can be sit.uat.ion when A is de1init.ely 

pre1erred over B wit.h respect. t.o Ki, Bis de1init.ely pre1erred t.o 

A wit.h respect. t.o KJ Chence P1 CA,B) = PJCB,A) = 1) and yet. t.he 

alt.ernat.ive A is bełt.er t.han B wit.h respect. t.o Ki in great.er 

"degree" t.han Bis bełt.er t.han A wit.h respect. t.o KJ. 

2. The Pareto condilion: 

P1 CA,B) ~ 0 . 5 1or all i, and P1 CA,B) > 0 . 5 1or some i, 

implies PCA,B) = 1, 

may not. be sat.is1ied . 

To avoid lhe above disadvant.ages I propose lo use 1or global 

pre1erences t.he relalion 

PCA,B) 

where P.CA,B) are numbers 1rom C-oc,+oc) Cwe don't 
1 

there are bounds 1or DM pre1erences wit.h respecl 

assume t.hat. 
+ 

to K1 ) , and E 
means summing over all posit.ive P1 CA,B), E- summing over all 

negat.ive P1 CA,B) CP1 CA,B) < O means t.hat. Bis bet.ter t.han A wit.h 

degree -P1 CA,B), so P1 CA,B) + PiCB,A) =O). 

The above index can be 1,1s.ed i n a sit. ua li on when t.he DM is 

cert.ain about. his pre1erences wit.h respect. t.o every Ki and t.he 

number P1 CA,B) measures only "inlensily" 01 his pre1erence Csee 

Tanino (1984), 1or example when allernalives are charact.erized by 

some crit.erial funct.ion f. 
1 

quit.e cert.ain t.hat. A is 

and 1i(A) > fiCB), t.hen t.he DM may be 

bet.ter t.han B, · independent.ly 01 lhe 

difference 1i CB) - 11 CA), bul his "inlensily" or "slrengl-.l" o f 

preference will, in generał, hardly depend on lhis dif1erence . 

The second problem is how t.o choose t.he "besl" allernalive o n 

the basis of fuzzy preferences PCA,B). There can be defined many 

di1ferent. "chcice funct.ions" associaled wilh a given fuzz y 
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relat.ion Csee Barret,t, ,Pat,t,anaikC1985). RoubensC1989), Swi t.alski 

(1988)). But, we should be very careful when applying one of t.hem. 

Consider the following operat.ors defined on the set. of all 

al t.ernat.i ves : 

min P<Ai. A/ , 
j"'i 

1 
;:; Ej„i PcA1 ,A/ . 

The numbers B1 CA1 ), B2 cA1 ) may be t.reat.ed as some kind of degrees 

of "best.ness" for alt.ernat.ive Ai . The number B1 CAi) is minimal 

degree wit.h which Ai is bet.ter t.han the ot.hers Aj- From the point. 

of view of many-val ued Cfuzzy) 1-ogic B1 CAi) may be ·int.erpret.ed as 

t.rut.h-value of the sent.ence "Ai is preferred over ali Aj", if 

PCA1 ,Aj) are t.rut.h-values of t.he sent.ences "A1 i~ preferred over 

A/'· The number B2 CAi) is the degree wit.h which Ai is bet.t.er t.han 

Aj "on average". Aft.er comput.ing B1 Cor B2 ) we should choose an 

alt.ernat.ive wit.h t.he great.est. number B1 CAi) Cor B2 CA1 )). See t.hat. 

B1 C Ai) may be not. qui t.e good i ndi cat.or of "best.ness" i n some 

si t.uat.ions . For example, 

all ot.her j, PCA1 , Aj) 

almost. best. in degree 1. 

if for . one j, PCAi ,Aj) = O. 5, and for 

1, t.hen B1 CAi) = 0.5, alt.hough Ai is 

If we use t.he second operat.or we could 

be unsat.isfied if for example PCA1 ,Aj) O fór some Aj, and 

PCA1 Aj) are near 1 for many ot.her j, and as a result. we obt.ain 

B2 CA1 ) near 1, alt.hough t.here is an alt.ernat.ive - Aj' almost. 

defi ni tel y preferred over Ai . To avoid such disadvant.ages we 

could use some operat.or Csay B3 ) for which B3 CA1 ) = O if t.here is 

Aj such t.hat. PCAi ,Aj) =O and s3 cA1 ) = B2 CAi) if PCAi ,Aj) 2:: O. 5 

for all j. An example of such operat.or could bet.he following: 

{
B2 CAi), if B1 CAi) 2:: 0 . 5, 

[1 - 2B1 CAi)JB1 cA1 ) + 2B1 CAi)B2 CAi). ot.herwise . 

The operat.or B3 colllbines advant.·age~ of t.he operat.ors B1 and 

.B2 Cand has no t.heir drawbacks). First., observe t.hat. if 

570 



s1cA1) = O, · t,hen BfAi) is also O. Secondly, il O < s 1 cAi) ~ 0.5, 

t.hen a3cAi) is weight.ed average of B1 CAi) and B,lAi) - wit.h 

weight,s 1 - 2B1 CAi) and 2B1 CAi), and if B1 CAi) 2: O. 5, t.hen 

s3cA1 ) = s2 cAi) . Hence, if some of PCA1 ,Aj) are near O, t,hen also 

B3CA1 ) is near O, and if almost. all PCA1 ,Aj) are near 1 (and some 

of them are near 0.5), t,hen B3 CAi) is near 1 . 
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