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t. 1111� IU·P'I'' wt wiO U1•1.J1•..,.,,.. CONptatMkll!,d , .. ..wan- 1JMccf 9ill. tk •�o( Q\llo'A opeA.tOfJC 
., ill;l6l"'a\iu 614ttJ•lOI .. ta P..•'*C.Jlc '"..nn �l:Jüt ._ c..�1td lóeu1� "U)tg•tioft ol 
OWA opuawn u dd..:d t. l(. 

Key wnrd:S.� AUKP"'°° opcr�-"' coml1l..uoriaJ 1tp1tmiullon. 

l lntroduction and preliminari�s 

órd(nid W<11Ati1d A1•cl'u,ylllf fOIV.•Jopoo,l.oft ... ' (\((' Í.111\ly �'C••CIUKd '-'>' Ya.¡cr 111 p:r¡ <)1)(1 llt,O<ii.ed •llbte·. 

<p1entdy ••> man1 11<.htr .,. .. u,on b'C\l.h Crom .i. c.l11P.l)ro:l1�:ll lln·l 1. prllct1clol po'lnt. of v i<!w {:.oc- f u t  i.nataoc.e· 
i'1,6,R. l-4]). l-. ¡,, wrll kt1'3wn tl1at 'l'-no11"4 anti •r tolUNm"' '"l.HC.V.•"4 �eg•tion op.f"rah)t$ t.h�1. l(�neuW1e 

thr. rm\lon ..,( e•111ju11rl'1o,)1• and 1li..j¡¡n(t¡n,1 ,)( <lM11i1·;\.l l o g 1r.  w ilh. 1n r-' rheul(u, r.he min opt:t�c.or hf!i.t'l,l \be .. 
malf''"¡J 'l'-nnrm 11.nd 1.1111 h\lX 01•11fMOr hf!�h!( th" mi11imM T co.no1n1 (ate (101. J ()\\'A "l•tr&tov \'l'iril)' · 

tlh� l'llC� ,1r.)pcr•.l' u( li.tlio¿ 01t S"P hf!f.WCQn 111in ¡,nd m:iA, lntuil 1v�l)'. thf!": b� mf'l�IS ot' oi.i,·A "Pf:1MOCI ·" 
""'f'\c:&n go f,.0111 r.01U1mct11)n \iuhUtr.f'.r.inu) �o d¡,;\ ... ��itJr, (m1i�nj i" 11. c�n1.iru10U3 �''>Y· 

T n�ms M1ill 'l'·ro11uul11.W� l\.lto t.1t1>t:'1 ... tivci ·rtmii, i1w:11 it.•l.)' ·r-nnrm or T-r.onorcn f(4', y) ancl given 
ao�,, "·11.luea (111, .... 011)1 •11t con -.ppJy �h11 �me op11,11.1.h� dflfimt�on or 1-·c�. y) t1� "bt•in J.'(a: .. .. a...) . 
\tors 1n dr.tb.lli, wr �e� \h/\1. w.'fl c:t.'11. l;'Y&l\ltf.C: l)/\rl1 \tllt>\'" P(u.1, . .  , 11r.) e•\heJ M J'(f (111, . .  , n"' ·1). a,.) ot · 

J"{(l.1. F'(o,,. ,o.,.)�· C:o,lotitcqv.c11t.tly, 1\u�11 W(' C4.1' "\'f\lt.latl' iu 1.imc O(l). J.c. i n  c:oni:hu�I. r.imc. lln� \•alua" 

f'(a.�} fur ar.)' p11h o.,& w.c t;Mt 0'-'11.l1•11.0: f'(•'l\, .  .. ia .. ) rn r.hnc O(n), i '" '1 l1  linc¡i.r t.imc 

l.l OWA oper3•ora 
T<i aimpliíy r.ht1 furm.11t11llor1 of OWA opc111.t61• .,,11 n111ke u; of tM oolio1, or &QrCinf pt"'''"tiotio,_ of • lit4. 

11' l· � {it1, 112 ... , 1 o..: iK a llat e>f 11.umbu�. k iior1,l11,; pc1mut�\lon " for L i.I; 1111}' p�n111ttatioo 11f tb-;. 
f:)CU1f!r1\!I or J, llt&.I. proJU(Ol 11. 'illf. <1{L.} "l la.:1:- " ,,l,lf'IJi V�fiÍyJng 

11:11 � ªlí: 

ín1&.1Ji�j. 

D�FtNrr10N 1.1 Áft rnv.• ""''1'oC17'1' ,,¡ d1m.1:11..�J"tl" I� '-" •9vro•tiO'll l71'tl"lt.tor V> thot "-�na:� .,.�ei� 
o.!t:4 ftd •( tt.<'IJli!� \.Y -(rl'¡, • • • •  t11ll ) •VtA tid 

l. '"< é t�. IJ /"" aJl l .-;. t '! 11 
t. í:: t"'"l'·-l 

11t.r ComplllatWMI Pro��"' o/ Usi11g OWA OfHrarr>rs 1�7 

. 

•P·> = E .,,o¡,,. 
i=I 

D 

·�111 rie« of 1111 
.•boV<t dti¡.JrHM. h. ca.n bt immcdi..J.�11 'iertfied lb&t. 0\-\'A operM.nn a.re c"nurn1tati�·c, 

'!ftOfl OtO•l'1 a.nd 1d"'r"1�t�'· Mortovu, \� "·abtc: 0-{•1 • . • . .  G.i.) o�I· al\ O(nJogn} time to b� �'tah1atkl 
CJCe tJlt n lri.pn-t riwnbc:n m'11\ b.c �d • 

.U pr•W'tOul.r uwnuWJrud. for M,y OWA 09«&l0f ••-e ha� 
"'i•I••·· ..•• )<�(o,, ...... ) s � ••.....  -..) (J.I) 

TwosigMitad'WllC mc1ntt1 .sro ....,q.�d wh1' O\VA opu&lOff o(� b. 

.(•1) Tbc C .. d U'*uo1• ll calltd •rr1tu 411d 1' ,.�� how t.bc a.n O\"r'>. open..t.:x ;. to tM max 

,. OJlf'talCC. In del.&ib lM d"'� u1 � il dtADtd aro 
1 • M'tt�•.t•) � -- "'(" -i)w, ,. - J L...,. •=-• 

IJl'T{�ll-ll(f) s ()1'1\�j•(f'j 
whcl'I 1.t1or.tr 1u•••oC:i&t11.J w111�1U4 ,..._,,, , , ��) aCJ-d (�� •.. , 1":,J \tt'!1lfy th�t 

. . 
L 1.11.i <- L 1'.� "'=l. .... n ci.2) 
,�1 /•• 

1'hc: GOl'IVl'l''ln oí d111 t•••u\'" ¡. 11b\'�Q•J1ly llQl tJU<'. Th1; pn.1�1f!rl�· t(ive• in fac:t u \ntoihvr, iiit!<' r1f 
wlu:•� u ()\\'A Of)Cff.t.l')t muf.1lw111<)1,..11.11 i:or" u,,, ... one <itbcr O\\'A opnAlor. 
Oual tr.- thC' mnlUl,Ull uf in'llf'U i11 :h .. "'"'uorc or º"''t'' d�lln�:·I ;\.'I 

nt.i/11 .. <1ii(-) = l - qrne.t8{4j 
wh1r.h. 01rrtifor11 111111t.�\IN!1I hOll.' tl<•1<C: All O\<\'A c.:rrri'l,1r i.'i t n  11,,. tl\il, operat.oc. 

{=2)
. 
TM eteoriJ 1nOMUN' r�ll<'l1l 1l1.�prT.u1:n. r11ti111.slll'.� r.11� de,;ttc to ..,,hich. �11 :,�grrg¡ar.t1<11rr lllll'!d l>quaU�·. 

1.t'!. r.ht'! de�rtt r.o "h 1d1 11.n ()'.\'/\ '•l'"fAlnr i11 rl11J1f'I tu Ou: llitn¡..h l\\'f'ra�c op<'ra1.01 Thr <l�gru. oí 
d1spct11)n11 111 dn011""1l .1&11 

' 
J.,i .. �(d) ... -E i.a..;ln •t" 

i:.I 

Ordcrcd hi•mtrr.hles of OWA operators 
lii�rart:"hical "'8rtgtltiOU$ 

·. � IM"••nr. Hl"e,nt 11e.itftl Í1'(, inv.cdll(11.t1t)1)ll tht• fülttori l)f iti�1aJ-:Ji.ic11.I 11>f:trf!l(1t-Ü"n of intOrm.at.ion hu bl':rn 
. )Q,l'"'l'tl,uc.c:d alcng wJth «1ml'I d111.111.:t1•r'..,,:l•.ir,1, th�orems {•('t) (3.(} lntuil i"f!I�·. bjier-ardütal a,,�1�ga.t.ioM ; � a.ggre¡ttLl�r.¡ 11f i:hu_')kl tif !n.ronr.,.t.1•-.1\ "''h1r'h in lurn r�p�i1�n1 •At;TCgatcd >nform;i.�ion. Tht-t pra.ctical 

·:�•fur<nC. C6 of 5-�Ül h1('JNtlt1r.11.I :\(..l.lt:l(11.d•
�
1lill <ltt quiil> iD\er('5{ir1,g [f ..,,.,. 1111\'P. ��tf:A&t)on m&>-p6 or vr ry 

\� d1�et),_t1u11(, h1r.rt.irc:hlcal �N:�lt. IC.f',J wtll all1>• �1l' lq dt:.11.I W'it.b &.Ub·a.,g,g:E<'gabon oper..1.C.t1n "-)f •malll>t 
·climenwt\lU. who.c (.Omp11t.�l .t< lll'l"-IJ<M.1 , 1·•11. I"' l>•tallelb�. "!'hin. it. will br pt111.l;Jltk L<Jobt&io � ¡.igflifit.?1-Qf. 
·.�e� "P of the wllolo ª''n¡:11t.ian l"Qf"U"' 1'.tor...n"·o. kiuvducal agg1r;g-alifWll< �1w "" tfttt input. d&l4l 
."' d�f�HJtt. ,..,,. -.i•<.0rdh1« &.o t).c 11ft.dctlyin,; umutK ni che ��atkm ptOCt"tl lnput dar.� r-.is..n he trf.Jt .udhid�10(..)chai;�� •"'"'°,,.,,,�.ad"-..¡, itt<t.itdac:tofd�l'l.gtn � .:w:t •nc ��atioo opt.rat« � 
m � � rot1.ltin.( rtpit-HMU\:'l'(t r-11 :, "Ul"-J.i.ed hJ> "!��'ad koc. �..iion of)c!r�. ' 



168 V. C•t<llo & J. MIH!ltro 

Z.l Hitrarcbic.al aggreg.atiotis of OWA operators 
U t.Ae iapcn d&t& &Je wJ •tmi-.5 lbeo by «>CllidccUic: I� a&&11"1 ordttit1A � the real!: w-e U1I ull � 
•Ofd«� hiit,1ucMc.al � nkf. ni.11 l)'p( of btt!-r .vtbk&J �UOGI � 1'ttJ' WU..U, IQ. 
u-.. ol Y&¡tt"15 O't'lA op.t:t&tort • ""'19'&.WO. opt:ral«l. 

Fonfl&.0.Y� lel •o.,.,, ... , #" � e + 1 Q\\'A opcr1.Wn t\Kh t�t 

• •o h_. ditT16neion e; 
• ;; hu dime•aioo A; for Mli l = 1,2 .. . , i;  

·U=1A,=n 

1..et w0,1,,,., wo,< be-t.1'e 11tei.gb'4 M90c.ie.ted '9 �. a.nd 101 .tl i • l •••. 
uao<illU:d to �·. 

ogFfNmON '2.l y¡,. or&red hiec�chic.alco�ition o/ t.o.;1 ..... � .. " J<ft11e� 6y 

o\o(.,01, . . .  ' .; .. )(4�' . . . •  a...}= �0('11(0111 .... . 1 .... 1)  •• ".�.(al .. -1'1< ... 1.. 'cr1�:.n 

/4,. cU "�"''" (4�.· . .  ,a,.). 

DEt'INrflON 2.J. lf 0 pro,trlf p l.\•t t.1111A ¡�,. ,,,;..,, ;, ..... ,, Aold,, fe-r 
.
1.6r or�eTttl it.itNTC�., • 

' '-'� .. .} ... c.tll iu tt:t11 ,., <A.al p -.... ... u .. 11Me1 rwderfd bteuud'Ji(&l ioi t'�•w. 
-.1�· l•fl VO\,..,, .. .. - � ,.....,,..,. 
o . 

A• praMa iD (4J � ba.-.e \hat t.bt proputJ o4 btio1 IUl 0\\'A lllp�. � .a.det «•.md. 
biuMdlir.al aggtq�ioM • .-�n u. �hootoücit1. \de;K\p<Mtoc.)'. 0,lftMQt&b.,:•y. : 
3 On the degrees of Orneas and Disp11rgion 

(';h·to. • Rx�4 01dtted hier•rr.b;(al "UJCgt-1.i< .. , ; a. 'fo(d!J, .. . •'\) b�"''' i>pon <' T l 
Yf.,p\tt'a Ot'OC96 m�1111\l� takee t.At. i:l(.presiWon 

Wbtrt 

"1''l<:"11(;},.. �(:= �, := �,. . . , n � 110) = o\o(:),· · .,r; .,z.) 

r1 t.J .. , "; .., l.t.. 11onJU.a{4il 
""' n-J 

b 1U; = '�·--..e.1"lh ¡,. LbedimtMtonCllnda •· � (vs .... ..... ,.,\Ka� �\U. lleatt.: 
� (h, - l}«•ou ( 6.) + • -}::,,11; 

'1f'neo•.t9) = � n J 
" ·--�i 

1':\ 

O"bviouily f.bang,.. in O'• i¡c-eightfl f<>t; : 1,,,. 1 e io wc.h �"'"'-Y Lba.t orru:"'6(",) doe11 '"º' dec.Hllllo! Íos 

J: t, . . .  :r. will oe\'er �11d:.t orftet•('1) deeJC:M'll· lhlWt\'tJ, jnueiulr:ig ornes.�(�.,�· doe� 1>1lt ncc� 

i11�1ew orne••(�) u &ho"o by t.ht f.ollotr:ing #.Qmp,c. 
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:: r..awple 3.1 Let éo. �be c.-o OWA OPf-'•"'"' u( dim:Mioa t euc.b tbal �' ...toci.attd w-<:igbt.s att, 
,.peclivel7, "'°*.2 = L0rt; =O f.ot •ll i t 2 .nd 114, • �_.,, =- Jf?,"'. :. O for an i � J,3. Thcn, 

• ·orn�•� .. ) = ��•"{,.;',}. k< 001't f>. H lbe 111,iMrn:cn "')e (i..� .• Mftt•if('._) =O kw ad i = 1, .. ,C'). 
'f'bul tM: dilrereote bd.WecG. CllN«lill{4e(tt1, ••• ,,.J} ao4 orn1u(#¡(61 •• ••• f,)) .in 4'.JlJ Ar.pe-ad oo lbt: ; ,.t.tiHaise.J A, aod ll1olOWA�Mnc:11#1.�... a 

'tbl!! dHper•ion o-f lhe h.it.ral't:hlc;a) ��gat>on ca.n bt C:OOll•Uh:i.1 � foJJOtWs.. 
·1. OeooW by� 61> <>WA l.'l'per-.tcn obt.&i oed fron1 "'' 111d�t�d ltli:r&rrb>c.al aggre.�ation ul OWA oper•t.ort ·:,, •• ,1 . . • �t wl t•• ('i�noiaae e,A1, .... h, �11,,,..c;;r.i"fl)' (.;to.ar!;·, 

Di•p{�) --� - L,:¿ wo,¡WJ,o'IO(Wt>JWJ,;) 
j:I '•: 

. '· 
:. -LL)uro,t'uJ, 11) Wo J + wv.,w;,• 11'1 k·,,.) 

j:l. {el 
' . 

-L •lio; In .,;fl,J - � u-0.1 Di.1r(. �¡) 
J=l J•I 

• 
Oi1p(fl-e-) t l: ;.10.,lJl1:i(.•;) 

,. ' 
'J'bettfott, tle &JM!t'!ion "' tb flicntdUc.M -art..-1\ou d..:pr:..m ditudy •poa tb d.ia¡.ie...._ oí tA.c­

' si><• OWA ..,.....,,.. 
Jo b04b � it. K. lht.td::w d!at &Mt nnc.o iM opt:r-M.Ort Vo a.11111 <l1o· . •  # ... &rot 6:X!d the:n tht � -�. and d¡tpft� val�of lbe �l:iic.,J a.gg1c�¡.t�A d"'f�"'' npna llt p�ucuW 0t4'ri'1« of t�,.. OWA 

Opf!ltAtol"6 1>1 • • • •  ,. ,,,, 
ll i .. t.he,1 ,,.._t.u1&I t.n .,.,k t.b<' follo.,.•h1.I( queii,i.m1�: 

(1) lfow 1:an or1e f111uUv 4nd an ord1!ri"� 11í c.11(.W) e O\\'A �1!�21.1�,J 11p ... 1AIQR. -.c"bi<h max.imi'iet ltü�. 
mutimi.iee) t.bt: d)6persi11>1• "lllve of thr. bJCrl\rehlt*1 -U""'"t ion ? 

(2) llow can OOC f•Utl:,.,. ftnd Mii ordtJJn.g o( thOU ,. ()\\'A 1tgg1ogMc-d OpCJOtOlfo "A>tiid1 JllMXÍmji¡¡,.,., !Jeep 
nunimize.a1 t.h� or11<:n �·�uc of tht hi{':tltdoi(.1\1 ltg1ogttioo "? 

• 

Tht 1t.bov ... rn<:n1>ioocd compu1oa.t�0)1$J 11111\>l�mJ h&w: atnady bti=:n PfCl(IO&('d and eharaeteriiti!d ¡ .. lS.1] 

4 Maximizing and minimizing dispersion and orness 
t, Lcl 4o be u OWA ope1atorofdimeMi(IR<"6Ad lU • • {�: 1$1 �e} be agiven �P.t oíOWA •Jper�tort 

. a-od lct ht, ... , he l.b<:if rc&pceth'e <hm.en•i'm"" 

Di.&pe.rsion 

Wt tdAl1 by P�t pol:!CJtOmMI al¡0tM.b1M \O •--'""'U,..(� � th J�-. uf lbr. liVrM• 
dkc.11 tlltT:.� ... 

lAt • b� a pe-rmuMiu11 u{ lhe iadictt {l.l .. . ,e) wc.h tJ.at 
1 :5 j if .,,d ooJy if '"°O.�')? u:" .-(i¡ 

,'.lolu1t.ll't1ly, (01 i = 1, ?, ,e, wn . .-(0:• i6 dtt i-lh w"igl1\ in non·jllc.�a.1ngotdtr. 
l""'t />1, . .  , tic b� a gjveo o.tdetit•J:( nf tl1fl O\\'A operatou Jn �. 
Tht follow)nB JiP.O\«llJ4 bold. 
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LEMMAU 
t.'1-lff"UI f �I • • • 

f'.'.t "4-lu DiiJ(•) = Di4p(�) .._ �-i tra.1Di•1'(.#,} tt »rhtturumt 
·°'� �$ 

�I ,,._¿ ••Ir •I tie.: 

• 

D . _,, ) <"'"' (J; ..1� · ) i, l!IÍ•1m•:Jt� ifdm4 onJr i/t4c º""' LEMMA -4.l '/'t\;< �'4l11r. 01-11'(4>}:: U¡""'º + L..J• l V.OOJ ,,... , 
' Jr.ri11f\i¡ . ... , .... 1J(f'1fi(¡ ,. 

e�; 1¡ ''"' º"'" ,, Ot•l'(tl,.�.:,) s: Disf{16-..u)) 

•� 1i•Axim�1111 (rc:if.. nnnimumJ. 

111� COlr'l{JlllortonaJ Probkm of Urini OWA Otttratorr J 7 

'J'a.! a.bc:IYC ll tbe dusit.&) CHipl"lfl"Jd 11'4't.k. (� kno'lfa W lh<: 6t� Wij"Ald l'Mlr.4is.f p� 
(ttt (121. Ch.af>C<s 11) ••rl '61' k -olv�d b1 U•t 90-<Ñkd A•.ag-.ri•• a.etiff (a.!ie (11)) ia t.imt O(c"). Mou 
rea:bllJ io t'f it U. beco pttnu thai. h 1  � "PC(W J.aL.a flnt1•iu 119'110Mibk lo imp!Ot'e lht .� 
boo•d to O(r' '°'r.). 

As Vro'l"eO i• � 1'fe t.."' c.b1.l c>(rktcr.) NpKbm1 e.AA� .gin1' f0r tite m.o.1 •-c•itk•ti� c .... i.� 
P"*cil(.f. Si1u·.e e� un.e o( th.: giwa. e Ol'.'A OJlerJton rep1eieecl4 p.,,lal i.of°'mati oe t.o be &gg.N&U•tl 
jeto •tt1ly ooe lnditx. ¡, i •  eommon ta defice t11.�m lo •••d� a wa.y 'b•t cttbei-

• t1'ey r.oot4in tbe aame amovat ot i1'I01m.,i oo, In t1'N <:aae, al] OWA 01,,�catora iri ti will havt tl1 .. 
••me di.rM .. ei.-oo h e-.r.h that n : he:�, 
t.�y l�at r.b�fr inpuu with. tl\t -.m• <Wp.oo of <>�timism (PeMim1aal). In 'bi• eue, "U 0\VA 
llSM!tftt.ora will bave tkr: .tame �N:• of óraoet, 

5 Final Comments 
}11 t.bi6 P•P�J, ..... e coo,i>u�e our Je.ie&Jclt wc.irk Mm.4 t1f. a fuU ebt1r1derU,,.tioo oí ht�r.icJ.•cal .e.u:reg.tit111 opet�f.Ot!I (eee í?,l)l by roeUMi.og O\lr •Uc11tton un t.be 1'i�r-.rd.ital &¡greg1.titlo1n or OWA ope.r&tc>r. Í•OC (41) �vol f.o e.be N\l-.ted <'OO>�p11tationi.I p1obte1n1 ((&J). Sloce: lht �rope-rt.y ,,f beiog an OWA opt.r..tor l propa,ra.te• t.l)•dC'J ordt:tf:d bierarcltic:aJ 1�grrpiJ011• Md 1loc� &.be orne ... a.od du:per.eiloo of tbe obt�fl� . OWA il1�..s-Mo1 detw.nd u pon the gh·en ord•rlo4 o{ t.be ��gated OWA o-ptr-.alon.. we ha.ve elud)ed bow � U.1.1 v.lll.IC$can be muimit� or miaimired,. ht parü.cirtu. w hrt pro1'ided potJl.Othi,J .atgorit•rm w•ldt *>ltt � getu:uJ probhm for bo&b t•• di.pemc.. .aod tbt �"" 

Adtuu.-ledgu::w.o-i: n.ü 1r-.teatd. � � IMl'tWfy •qpporte:d b1 Diitt.:W Geo-c.ral J.. tnvnd.M.iOa 
c:¡,w,¡r,..,. y 'TttW.¡. (Sp&11i:,t, nat.ion .. l ¡rwi., PB:V1·0389) 

(1) 'l'.IL C<Jrcu<"n. C.r.. Leiuuoe1 and H .. R,, Rlv .. ,, l11�'f11d1ir.Cu)n to Altu"ritAnu. MJ'f· P«5, CambrlJ"•1 MA. 1990 
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ABSTRACT 

· ra t.bi' papee sorne reault s on grot1p de.;isio n maldag und.P.r lin gu j9tic preferenc� Gd luzzl 
· • ti c qu.wJti'1t":r6' are pn-_,ented. Assurning A set o( individulil Jing uistic prcfe�oces, rep· 

i;ng the prcf�reares of the part.i(.u)a.i- i ndi vidu ltla, wP. 4'\eveJop a J1:olutlo11 1nP.thod íor t.h€! 
proceit$. \.VP. define a lin guist.i,. ordcn::d weighteJ a.vP.ragüig op�r&tor. and u&e it Íor dP· 
a cull�t.ivP. linguislic prefenmce- 'NllcrP. t.he wcight.1111 are UcJlned using a fuzzy Jingt•istic 

· · tUiu. Fina.Uy, V/e us:e t he conr.epl ur nondo 1ni 11�t P.d aJteruative$ f->r ubtanin,; a s el of ma�­
"-1 nondominat41!d altematives írom t.Lc fnllectl\tt: [ing1ti$ti� pref�r("llCt:, t.hAt is, the ooh.1ti o1t · . lhc dccisio n proc;e:s$. 

·,.Sin<:e huJnau ju d�rn�nt. � including pJ� (t'rP.o ces are oft.P,n ._.�u(>. luzzy logir: p)ayt an i mport&tlt 
ia decision rnaki ng. Sevcr.&1 �uthor.it ha.ve pmvided inU!r�.sting rP.r.1dt" ou gr ou p det.:ision 
·ng or $Oci&J choice thC!"(lry with. thc belp oí fu,,.zy seLs. Tbey L.avp pruvc-d t.h111.t fuz.zy s#.t.s 
idl":d a iuoTP. fiexibl e franl�wark for di�('U$sion group J.cc:l� ion cuaking lJ[i, 8, 9, Ll). 

1tt a fuzzy cnv i rou mf!n t it ia &ll.ppoocxl thP.k cxi!lt.s a fi.t'lit(: �P.t ol aJLcrnatjves .1( = f %i, . • •  , .t:"} 
wdJ as a finite ser. of indi\·lduafs J'V = � 1, ... , ni}, a.ud P.a<:b 111div iriua.I Ir, E .l'I,' provides h:!i 

,. ettuce r�lation. un X, l.e., P" e X'l(X, .and 11r11(:c:.,.i1j denot c.'11 thf' degrcf': of p1·eferenr:e of 
4tÍ ... C 3:1 OVCT ZJ·I µpt(z¡,:ti) f ro, fj, 

· S omet lrnes> 10'.vever> a n  indi'•idual ooutd h� ... t: a Vll.gUt: infnrmation a.bou.t the preferent:t: 
oí t he altcrnative .r• ov er .t� and un f)Ot �stimat� hi� pr<':ff'!r�lln: wit.h a o  cxM.t aurnerica.J 

. oe. Thc:n & n•ore reallsr.i� appro.tr,h ru•y be to use: ling-ujstic: 4ctses::;u1c:nt� ill:i!Lead nf nu rneri cal 

. , ihat i:s. to StJppo3e that t.h e v ... riAb)cr-� (pr eo:ftten a� rP.lati1>ni;} whid• par tic i pate iu thr. 
f� are USf?SSed by m�s of fiu gui$tk terms !ti, 17, 2� 4, 6. l2i, A �ca LP. of certatnL)· 

h88.lon9 (li nguis ticall y Zl39es:sP.d) Wuuld be f>Jl'.'tP.Qt.ed tu U�E' lllÜ(yjcfua) W}1lch C"O\l(d thel\ U�!' 
·t� de6'Crib e his dt>.gree oí c:ertainty ia & vrP.fP,Jence. 

i�A.s•1müqx a. set of iumviduaJ Jingulsti' prefen:nc:e:ct, Wt: prr.�eot -. sohttivu rncthod for tlu: 
. .  ce pruc:ess. w� define 4 collt:ct.ive linguist i c ord��d Wt:i ght�d a\:cr�ing �·LOWA} operator, 

U&e rt for dcri .. ·ing a oolleeliv� Hngu.i st i<: pn�tcrencf' W�Jr.c� the W€!ig ht$ a:rc: dP.fined u �ing A 
liuguis�it.: quantifte:r. Fiually. we use d� ClVDccpt. oí J1undomihat<.·d a.ltetn&ttvP.;O; for obt .ui.i ng 

· .et oí m.axjma.l nond omjn atcd altern�Live� frum t·he co Ur. r.t iv e ling1 1i�ti L pc�ff':l'eDce � thal l!'i • 

. JIOlution tn t.he J.c:c-jsion pfo cess. 

/fhia model s.t:crns &o he more humau <"n nsist enl wit.h thr. �ciaJ c:hok.e í n an imprecis<­. 
t1men.t.. Th.-: lingu ¡stie decision pro�s can be l'llUmniil.TiT.ed in the: ligurt: 1. 
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iv 

PREFACE 

Soft oomputing oonSllMcs • col!ec1ion oí disciplines whicll l!l(lude fuzzy logíc, ncural 

llCIWO<U, geiietic algorithms alld prnb�listic 1usoning. lt i s fast emetgíng a; a loo! to 
hclp computer-bued iroi.lli�nt systems mlmic the obility or the human mind to employ 

modos of reuoning 1ha1 are approximatc ralher than ex.et. The ba!iic chesis oí sofl 

coroputing is thbl precision and certainiy OlllT)' • cost and Chal in1elligenc sys1etrn1 should 

e•ploit, wheccvec poulble. ll:te talennce for imprecision and unce.ttain1y. Considuable 

su«cSS has been acMevcd in the application of this prill<:ip!e,. ospe<:ially wíth lho use o! 
íuay logic, in the developrnent of a 111¡¡0 number oí intclligom control system•. Thcsc 

type.t oí systems llave 1ppoare4 in appliCJ>IJons as diveroc ª' largo scalc sul>woy conltuller. 

and u sma.11 as vidc:o came:r;is, We are now ata juncture wherc thc idea.� implicit in soft 

oompuúng will be gin to ha ve signiíoCMt irnpllC1 in rnaoy othtr domain< of applica1ion. this 

¡_, e�f)CCie.lJy true of infonnation·relatc4 appHcations. S\M:h as dat�b.ise and infotm<ltioo 
m1ieYal. Anothu orea wherc we $hall Se<: gtta1 1160 being modo of futty logic tccbnotosy 
is In lite oonstruction o( "lh.ings thal ttlink", for examplc • coal th•t can adapt 11< them1al 

propcrties to different wcather condilion.s. 
Thi& volumc (ocuse$ on the current s•atc uf soft computing. cspecjaJly the fuuy 

logic compon.ent. It comprises .seven sectlon•. Thc first sectj-0n consist' ot' d\rtc wticlc.s 

on fuzzy !ogic: llld genedc al¡OOthms. Thc sccood section recuses on the issuc oí lcatnrng 
in sofl computing. Tl1c lhird seclion, on hybrid and iuzzy •y1tcnu, coneoms ítsdf with 
lhe use <>f fur:z.y logic Jn a number of diffcrenl pandigms employod in .sort compu1ing. 'fhe 

f01Jrth Scclion is devo«d to decision and aggregation lcchnlque&. Th< fifth "ction 

conccntrata on the use oí fuzzy ttchnologles in datab:ilie •y•i.ms. Th< sixth secll<m h>.5 
len &nicles°" Counda<íoml issu"" in fm:zy lCI lhcury. Th< final -tioo describe-• • nymba 
of applicalions in which fuuy Jogj<: ploys a majar role. 

B. Bouchon· Mcunier 

R. R. Yager 

L.A. Zadeh 
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