Ol 0392 59 (il Cledbl s b 5,

QX VIR - SRVPCSR P SWEN PRI YT SWITOWE Y

(Jgmn 005 9) 0l ] ehgiien dgeiion cmog 18 oKl (goluazBl g (g ol pole 0uSLislo «y ke 09,8 550 (ggmiils’
Oyl iyl ooy oSl oy ke 0SKEINS W e 09,5 (bl cmlis 15T
LILG! s e S oKl ey e 00SLisls i prika 09,5 )| ol ST

oilos g Slen 131 H9Ses (Dl 039> o il DMLl S ol igualS Waejly




Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

doddo

Dg baiore colaid| Ojygo 4 Shh maadtieo 03 i i) jeeb 5l 8 U Sledle 039> ;0 Oleglae 5 ils
B i (2 B ASD g diedg olpen al gle oo YU ey b Wil sl 5l (585 6, L o
ol el IV oS o S5 coodlos a0 Sledlbl 51 aamg ik 0 i il (59, 2 oo ) (6 i
S Gub il sla Sl (Baes SLIL (HBly Glej )3 5 00ges aslllas (Shj el Lulpd 356 5
gl ol g0 cdles o5l sl aslitiny 4 g snles (oo B bl sl 5 Gty slalad g ey,
I¥] ¥ lams oo

L adal,y jo Sledbl S 1) )15 ol 5l Gos anles oo 6050 (2] Sjgo |y 095 sl oglS 4 (g0l ST
3069 5 G sl sl WS oyl 055 jsline Sy 05 aS gloy U ale oo sdloge o Aoy
€5 ool 4 Cawd 093 Cadle Cumsg l Gliwedsl gl hiad Koo S b g anled b0 0 S U alal,
ale puire milin 5l ol o 09z ge cdlagy Cledbl 5l g s a5 b j0 (Jl ol b oy oo b GiglS
oo o2l8 [F0] olil ol ad o g S 3510 (Jpamo oBaiie b o Sliviod Slawge o Ugs o olojle
awlgl job a4y il o s o b G ol jo o e b aS Sledbl il ) endae i Lol 00 )F
Cowo by aie jliel ol badal) o oM g golazel o el oasay ) 50,8 so )5 (211608 oo
23,5 o Sleas pl oaias &l sl L

5l ogd cdlie sl gl oty SaS placadle 4 T o (T teds Sledlbl a5 > g 0,5 wiile (sla gl o
LT sl Wiy oo caadloo b abasly 5o e job Sloglea [£] 0] Wl o wglie sla (6 o 5| Ol § 045
Copde T Sledbl 5 )b 5l sdas ok s 1) 055 Codls a5 Jlaig e dlaad coamiie SYLI jo ol saris
Sy oy dem slo Coles 5l (B oyt a5 ol3l oy [A] V] el zaldl s jo anles oo
ML: < ).h.\.t WT )L....MJ o..\.;.ZS o‘),of uLC)Uo‘ J.:LQ.A )O 60‘)3‘ u...._'> s.\.uol.) LS‘” )5~.\JLA LQ(JT

Gl gg50 ol 1 gomlis 05) o T LiglS 4 s Ceodhus 09> ,0 Sledbl S (sly a5 (g0l,8 g58
(Ol yogdle 20,5 o alal) (b )0 0jgline wilf A )5 T ad > g glo Cule Bl Wb,y Crge ol (ol oS
G ezl jo (Shal Sledlbl og pine 4 el 555 ol 5 1,5 o131 aS ssls oylas [A] o anllas
sasas plidl g idu oliebl BT (gl oo &1yl Sledbl ol LS g aias cod Slois Cuwal Cwodlws ]
|y sobewm 5l b T Lale jgms @asy 0lge el g oy V] V] ol 51 G150l oo o lows 51 pliw s
Dy o Yl ogill Hsb 4

5 pgw 90 ol o a8 4 pl Oge NNY] cadle Sy xS Sloas 51 oolitnl ogou b alaly 1o (6,50 anlllas
) 5l (5slob a2 3l o T TETY 5 00,5 ol livalel syl 850 oSl copas o 31 3550 il
Sl ol 5151 55 0aisS LSS Lol ol j5l g 945 £55 50 9050 (nl Al 10 33l 0045 g ] o0
0,80 Ceodlw i 4o Sledbl iiigl gl S b g 000 Cudl laaste (Dbl pl (Bais s ST aS
Dol DyELD YT sl 0wl )35 1, abogs yo slo

e 039 55 T Sledbl cuiS objyl sl Solite sla Lzl g b Jow b Sldllas 5 solass dLilate
Zly,y «,yad (cds Cledlbl coaS obj,l aie) jo colaiwl 550 ax g5 I lo s 3l S Cl 0030 )5 7 kas

5 6B olusl, 5l eolatwl b asdlas cplawl oo 1,500 lee jo ol g 2hib (g pdy Sodsiun (il

Y



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

Sloas (Baies &l Cledbl gui 4l oS> ol lis [0 w o)laxe diz (6,05 el [0 55505 9,
RS YOS B A -SSP [N I KNGO PRYON SRV RUUPS Jp- P PSS P KPS IP VPSS S PR Vi ISRV
Ay 0a5,ls oLl 5l eolaiuwl b (goae Jlie S g 00l 00ls sgi (551 49509 (g, Ul 5 pogde dslol yo
OB &l gy 4y 5o (e, (nl aiedse (ol las sl Ol 5o Geslisn Ses solem Ay YL

el 0030 5 o gd b Lo o Sledb

o5 Gl () 9 e

Sloss coS ®

ol oo @l Sleasd cuisS 0h9> 0 Sbs,l Il e Gleie 4 VAN Jle ;0 PZB Ly Gleas coas
byl oo o Jaes g ag (2555wl (licebol Sl (g ugete 10,0 Sgg Gy ziy o) ol o
ol 4 OYGs 51 (5l Lawgs 455,10 8939 2b5,l dw g b adaly jo 5Lt limes [FOY] loas coas
] 00 4.._‘>-‘O).:

565 Jie lp o b 0ged 605 o5l o i cpl L) S ol oo LT &S el cpl JSe 0p 5 o
lesT a5 aidly o g winges solitul dm iy opl 5l gt sla oKL 5l Sleas coaS 550 4o [YY] S
W oo Gl SYle 51 B ol 2 osdle ale soliul slal (b 51 LS slails cinost (sl Siilss ol
ools 389 55 sS Ll L b asil oo ol aiejls by ] wledlbl Gloas calises golio ;o oolatwl sly a5
a5 cabgy o SYlie plo aiiles il 03ged a5 (ole Jlod Baybo 51 500 a9 4] (Joed g Gugacne Jale

il oays )3 laie V Jgax jo
J8 Oldlas jo Sloas coaS (6,5 ojlusl ) Jgo
olxl lgsizo axdlbo o

5 Phb sl Saz s 0 wBae g i (il glo uli] less oS [OA] ciams 55 5 0 pteis
Sl o li g g3le cated (28 Gl il |
(il plabl el e Jelse o ol oy B ol S [88] (o9 5 sl
RN PRNOw-S)

ooy wleel calie Slbls )l wledbl coas oy 5l eslatul JL cuas [5e] o), 50 g 6isSL o)
CA.M:‘P)\) ‘(S C:L.Lo.c- ‘J).) ““Jﬁ'e"" ‘cha
A s Clss e (il ws e S wass
Cojo (oS b o il Eile gl (able

s

L (53 el et (092 oyiwd o0l | )l g (S Sl sleas caS [#1] LS 9,5, Leudly
S (Ol (2855l ( pogat o > SS9 Sl

o gy ol dangd o ol alales punilSe oY ol gl NS 86 else [£Y] s
Ol i 4 Sleas walo o]

FOCU Y ST IUUNIR YV SRICOURRP S| PR RN IPCL JCSIE et | | JCH PRSI 1 [5Y] awus
SO DS (paFD e (Gl | (pogas o

\YY



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

S8 o slme W b (15 ol

G5 s IMSie b abilie (sl s, 5 s5be Jow LIl o olsie 4 (MCDM) 6,las wix (6105 auoncss
sla ald e 51 (S Glye a4 la Jlo (b oo)lae wiz (625 preal Sunl 485 18 4 g 3 00 oy
o, S olate 4 656 Blate .cowl 0035, oolitul (658 mreas sl 4t 5l 6 ke ,o VY] VPl 608 poass
Lo slo @glid o ,S81 5 camb 3L oho ,o (203 b sl ool g Laal 2 50 o)l dix (3, 5o del,S 5 s
31l il 00gad slpaion |y (651 laze )0 (6,5 puenal [VAl 00 g oyl a5 Ll 5l el 00,5 ol |y 095
Pl o)lne wiz slo (625 peena | cilite JSAT L ablie (sl 65,5 sl asliyy g aidl axwss slo (558
e 5o Jlsyob a0 [VA] il 5929 (636 o )lme iz (605 muondd (58,5 slo sl 51 (S Gl o0l 5o
ooy ooliiwl (T-norm) 5 wlie 556 cang aalip wlal 5 651 29,07 5l a8 5,0 ) aiwn slo oSy,
ool 4 ol e platsl 13 656 o lameniz 605 pae §l oS ceus adlp o S Y] s e
S ojlme w615 enar IV o il ous soliiul coabid pae lasme 4o sl 0,05 o EanS
ool 1 63 675 e oS 5 gy S el 00 solitul L Sy e Cudbge el 5 S o3Il sy
&g o 005 el 2yl sl [YY] Lags (TOPSIS) eeusls o (ANP) o o 5! {DEMATEL) Jioys
4 el 5 658 o ol 6l Jress wbul poaias dayy o laediz (005 meea 9,505, [YY] o g axs iy
ool 0ay0 3 olerin b b e (55el sl 69l (Sl pieems S Olsie

 (AHP) 51,0 alules Judos a8 asile o lns di (6505 e sbd S5 ,500 plos & Lo, 536 slate
GreSB Ly, Jdow g wjes o (ELECTRE)csdly 5l pl obal g i« (ANP)asis Jlow a3
totll (PROMETHEE) ou 26 (5708 (0l abewsy a8l plojle oy a5y cuslsl (39, (GRA)
ool 00 0313 rend 15509 (B9, 9 (Fi9 Jparme Joe

L BT ST TP

S () 19l 535855 bay sl 4288 e [VF] qugsSi gl s o5 sty 45 (sl (Bl el o9y 55509
o, slp 1y Jolsd loo <l g9 (1) 5 00,5 &l a8l > ol o () eylod (oo sbm] (blg3 (g0 4, e
Slp 1y e JToml J> oly g coite JT ol o ol uno LY dVF] soles oo s 00 - jlae iBlg5 Jo
L ablio o,lne diz (6,5 muoudd 50 9509 (159, (ewlbal Jgol [VEIAS o pns Ol 5 (ot 4, 4 S5
IvVlasl oo conlie i slaylne b g J5105 shls o5l slaoliny bl 5 gow 4,

bz )0 ppee Slo 00ld 5 Cumad el 4 55 j5Sag (e, o)l Mz (655 eeal Slo ) ple wiles
19509 g,y 5l eolaiwl b o calizes slo 4l 5l (60 0,15 (gl 4wl 5l (golaws IYA] el oas o0l xS (5518
25,5 S pedd Aild 0 e sl S8 Ol Glp il ,e5us ) [YA] e sl axs iy sl g5l
G389 5l 095 o liae wix (6,55 peeal O Juad g S slp [Vl le) e o sl oo solanl
el 00 ool 55 sS4 e Gl OMSae &3, sl (VY] Y] ags 39, ol ol 05905 onliial
Sl B 45og IYY] jo ool aly i 29 (59 lp 98] 65 ol 5l eolinal b (3g, ool [¥Y] 5o
Sl g, [YE] o .ol 009 oolitul 5,90 I 0390 5 kw9 c Dledbl (5,58 aige 15 15 bl
6B sy o IYA] jo alie jsb 4y ol o5g Az g3 390 Lilewl Jo iy wass sle (65,0 039, oLl gl

\YY



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

5o el ool oolaiwl Jeilbiwl [0 ndy W lo 6550 iy el slp pbrer o 7l ! UGBy, 5 a2 LSS
oalitul Ly o558 lous CoisS objyl slp ) T 2 le S5 5 (53 ,9Sas 5l (S 3 S S (17
5l 0ges ool ba by, ol yo [¥A]  slge w6l 636 1559 5 [¥V] 0 ol oas

ooy oolitusl Sledbl Eaal Sy, S35 5 b)) ly o o 1 s xees ool 1 631 e5s [¥AT o Toue
15,05 Lol ail o8 ges soliinl 095 poln OLiwe (gob 45, g oLl gl 19505 b, 5l Sldlas .l
ol 00l oolain] Cloas coa ST Sb L adal,y o

G acgoo syl

g ol plgal 5 aiedan (85 pac | L s3le o Sledlbl il 5 caogi whglad 4y aST glej Ll L
5P aalol jo 0ged (Byme Ll Gglad g5l Jaw e 1) (658 dcgeme 4y ks [v¥] 03y w0lfas cpl wlal
el 0050,5 lgie (6318 degamme a,ka) 5l aide iy le

1531 acgozmo () iy 25

So X GIA 636 6l acgarme 09 anlgs X ={X, X500 X b et (b degazme o X oS 5,8
Fa(X) cogac @b bwg aS{(Xy, Fy (X)), (X5 Fy (X))o (X  Fa (X))} sl i 5l acgomme
Dl oo bgrye [+ gV] 03b oo jo 2Bly sae o a1y X dcgoarme j0X yolie 5 alaS o g 0ays,5 Lastie
338.0,.5 o 1,8 oolaiwl 550 (638 dae S 0 1T peenal S L83 G0 AT, 40 £33 g plaal e &8, (6l
ot 4, sl [V o] o5l oo Oliliel acgame 0aids Cond 5 Sbj sl 4o Cogac wlys oaijls Lo 36
&8 dlacl 5l e lde cpl jo asil oo Slie 5 (sl aiized (o310 slacl flo 10 Cgmme ojlad g0 il o S@d
f”"‘ 03503 o.)La...M.o‘b_..l.m

redo 631 due (Y &y 23

Sezge Sie g3l slael 51 Fy (X) Cogae mb sl oals Lo (,D,C) dcgeme SO lgie a4 lie (55 Sue

] 0als (a5 (V) abasly o
0 X <a,x >b
X —a
F.(x)= , as<x<b 1
A =00— @
%, b<x<c
C_
(oou’ OMSie Sigo Jo lp dnled oo oolaiul glie slacl 5l aS” (556 sla Jow

Ly Al wlools ag 1) 055 olotel Conl s 3 (0 S92 g0 Sledbl )] 3 a5 (6,5
redio (631 olacl cogoe ldos :Y 25
acgaze 30 (pl §lp coges Dlles il lis acseze 90 B =(a,,b;,C)) s A=(a,b,c) o5 58
sl 25 T 4 e 558
A®B =(a,b,c)+(a,b,,c;)=(a+a,b +b,,c+c)) (2)
A-B=(@b,c)-(a,b,c)=(@-a,b-b,c—c) (3

A xB =(a,b,c)x(a,b,,c,) = (aa,bb,,cc,) (4)
R . _@abc
A+B=(ab,c)- (aiybl,cl)—(ai,bl,cl) ()

\Y¥



oMl 059> 50 (il WleMbl (GaS 2L 5,

S lailinl die) jo oS o ik b o5l Cedle Oledbl cua s Sbjyl jo b o g adle ol3dl b
Sl aalllas (il 228 adgi (555UsS @lio 51 b lns (ol 51 (alisee (glo asgarme @b dy 50 b ol (sl
L] Glise oo 51 a8 1) () (tlage Ml coiS b3l slp bajlas 51 oz acgezme o b oyl
() S ) ams oo slgin |y ol vy [Fa] [EA] [8V] de2] Jf0] Je€] Lev] dev] dev]

3heolainl b i) coodle aledlbl coaS Sbsyl Glp cax )l S el lp bylas 5l pgs al> e o
0aisS Bpas l auly o (BN LS preal a5 oS oo plo dslol jo 0ed oo colaiul (5B 160 g,
&25 UL (mgas OIS (il plaaxins st 4 S 6l 05,5 Banle el Sledlbl lulis)lS
JoSis ledbl ol lolis IS ¢ cuilage o )5S delig, carel> cuiilagy g coodlas cpozsl Basled Sy
QLSb s

(0) 5 b (@) gz () jlael (@D glo pb @y Lol 09,5 Jlaz ,0 dasdllas ol o ool oolaiwl sla,las
J5 0 1 el 28 sle las 5 gl acgazms Glylo algs o aSyl @ az gy L ail ol gun Al Coil
2ol lelas g abgs o ol Gl Glhie il oo dae 003l adllas (ol 4o oolitwl 5,50 sla las

ol 0 0018 g dslol

~
\\
it ~
. cds 1 S
1 | ! laz S
. Si ) == g So
4o s 1 - . =~
: Sndy Solyes Ol milsgm (saass ol Te~o \\\
(5] 1 T ~
L2 S T=a - ~
\~~ ~
-l
-7
4
’/’, 7’
”4 //
”r’ //
. . | -7 .’
o Swd o -
| uﬁfu“‘r“‘ J X ‘5>)J’ - L’
1 Sl - T T = 7
| e i osbygey paads Sy L7
1 EX : ,
4
L= = 7
4
4
4
4
e
e
r—=—=—====- 1 e
. -
. 251 : ,/
] . P
: ;;La)z.c :< I “""‘..‘"""‘
1 Sk 1 and b
1 .
[EERCIENE S e P :
Lmmmmm oo o o o3 13 5] SeMbl CuhS ) ool 1) JS5

Yo



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

Hbae! (I

oasls e [FA] dFYlsjls oo coodl o550 T ledbl 4y ol )5 slasel Gl (cwyp 4 Aligs ol
i) e ol asli Yoz cpl 000 d92g cuedls Sledlbl saims il oKL SG Ll (6,8 o5lasl (1,
a3l oo o] g Sledlbl oaias &)l o liel 8,90 40 Dgldd (lp e cp e Sb o Ladl g bLS)|
Aled g0 (B (g yiwd JB DMl jliel 550 j0 1) I8 w5 g S aST

lgioo (&

ol 6 bine 5 098 oo Al mae (35 6l ceodle b o po ledlbl saims a3l ool SO (glgime Liel
Slxs 5wt Olgie 4 cds 5l cdel a5 [Fal [Y] ssl o JlasBl g s pdy cdgine (o g, weds Juli
Sl ol 8,8 55 eas &Sl Sledbl  ode Ll povw sl ol JLos 4 g ead soliiwl Mg oL
Tl lo 1) oode sla ay ks o s ass,y J> ol ) G jUasil o lgan

>k (2

L] oS o G 1) coodlw ledlbl ol 51 ooliin] Clggs 5 00idd uag i sl (S cuinS ( >|b
Sliaebl sl 65572 5l S Lol wyles (god S 0lL S 3 Db S 4 prrditne b 4 (b ax S
Ol e S8 sl oL Sledlbl aidly lejle slate gyl 5l el nl sl Glyl5 4 Sledbl, S a5
el g 5 Canli (3gr G iws 5o Jolis o) sla lne 5 [F0] ol aes S

Sl (0

STyl 4y Sledbl jogs diloyore 5 ol o 44 Codlos b Las o Sledbl oasS (ol oKL S jo el
ol o a5 1, GlasS slo 35Ul b oKL 5l (S LR codl (6500 oyl aiBy o Dol jo ons anslis
P (nl )o i oo Wl ail oo Blw Gl Ggliie lo b 9)50 50 (5285 ojglie JLis a4 ()])8
Coxlx cnl o il e Sl el GLlS dawgs cad @l cwdle Sledbl fog aleye )l olicebs]
(Siloyme sl pb 4y L lojle dawgs oad @)l blos! a8 aw SIS 5 solitul b cocl ¢ solgiin
23,5 (50§55 o3l o9 s 5o 9 (S

ol easeds Sledlbl a5 aas oo Gluebl GEALS G ras 4 ol Sy oUlys 38,5 s o b blasl Sl oyl
LEP] Lo olosle a8 aw [F0] .8 3 anlss |5 Lo yiws jo ol 0,58 g by &b obsedl )b 5l b
w85 15 el sl pieas Sledbl o)l g colas e oolitul 3)50 05,58 el 4 a5 canl Jow [FV]
L a5 Conl i Sledbl b by ools ils oS dile yoeo poudl Lw alS 4w ylojle paie o 5506 ol
b Coslow plo s jme aalS 9 65 pb cbliz 55k 5l (Silojzs il (o0 (oo BB jlne o1l Lo
LF0]5 5 o 513 Lromin 3,90 Cule el Sleladl 5 e

S el
bl slelre 09 Sl dasilicenl 4l lojle JS i 5 4 addllas cpl )0 eolaul 5550 (551 55509 b9,
e ba)lons 51651 polie (n 5o g (e (e 095 (o0 4Bl 3 Shes (35ltel  pile s g e
O sio g3 olael (ulys jo gl oo Al ju polae 3,8 9 (B polde S foges Jloy 00,5 oo

23,5 (oo )| golgiing Jo ol 4zl 50 5 00l (gl (g Ay eesd sl i BB 0lie

\Y#



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

b3 S ydto (i 1) o5

8l el Sledlbl codsS 2Ll sl il st (S st e S5B HeSas ) 5o P8 0
o ool gbj paie o gai 4l slp et Glulis IS5 hawg owlid Ly oBase 4 538 slael Lus
o B0 ouiS uSaie 45wl oo o L) SOl a8 Clle b SlelS pwlis o) olSaus 00,8
Sl 536 slael adlas ol o [0 Tusl o i cou Luld jo Jlae S 390 40 Laakie Ko b
laolpinn 5 g ad; o 1) b las ol i 5 @ (V) Jgaz 5 ool oals ylid (V) Jga o oads oolaiul
el 00ls Giules (Vg+) wlbidie jo o] o350l

oo sl jlre 6l (Gb; elide ) o

Hio 556 sus bed ol oBags
[CIRIPIRIS IR ) (VL) o5 L=
CRIRR PR (L) os

[CA PRI R} M) Lugie
G oY end) H st
[CAEN R I VH) oL L

ol slasleing lp Sby whie ¥ Jgoxr

o (531 due b by oass
oo evre oY) (VP) s L
[CIRIPRN P 5\ (P) can
[CA PN RO F) Js3 L8
CXeeFnh) ©) >

[CE R WARS VG) oy L
AN B

Lo (359 Canod] (s Y oS
o S5SUsT s Caedl shls 5yl cdle Sledbl HFaias &l cuasS s 6l b)) syl
ool 0l olBs elie 3 ooliil L1 Jlne p 5 BB 8 meenad yline p (335 e pesd (gl il
Ll 0030,5 lu (7) alaly )0 £4.050 (mlales oo s (V) Jgo )0 00l )l

W :W =W,W,,.W 1j=12,..,n (6)
059 & 3l (oo 00 S el Lags ou eols plansl by Caglsl elul prpl ] s 59 eaims La W
0old G x5 lime o (5,5 0 cpl sl onls Gl ke (g5 vae SO lgie @ij =6Njk1,ij2,ij3)
s Sl [OV] ke plesl o, 51 ooliinl b xios cl il oo jline <S5 4y 005 o5 ponas Lawogs o
el o0 dulore 3 B,k 4 Cp Jlae 1 W i (650 55 Coenl lie ol 03903 oz ) (B0 .5

. 1

Wn:m'nk{wjkl}’wjzzféw oW o =max, W} 5 sk Wj =W11'W12’WJ3) 2

i :1,2,---,m ) j =1)21'-'1n )"‘)Lu Lgl)"

G 5 paomai o Flo S lu Y o8
A 550 Al 40 0 yusie A 00 5uS puenal dlucs
10,5 (oo y25 y5 D yeo a4 (550 0 ke Az (655 prenal S

\YY



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

cC, C, .. C,

A (X, X, oo Xy

A | X X . X . .

i i =12,...m;j=12,...n (8

m2 e X

K 00,5 praad sl a5 0l atils az g il 0 € Jlre aazg b Al (oolpiing 300 skl X

ool Sl e gl Silie pleal by, 51 Y ol8 ailen el e 65 sae S X = (a5, by )

OHgo 4 xS o)l sass I solaiul (Lo oli:b) Golgiion el Gan AS, 50 4o B LS
S g5k 4 canl 00 S ol X = (a7 ,by,Ci)

ij *i

k
a, =min, @'}, b, =%k2b; oy =max, e}i=12..m , j=12..n  (9)
=1

Fi7 636 o o iar g 7 (630 yladio o yige :F o5
Llg, 5l esliial b cwsp 4 B2 =(a7,b7,¢7) 536 jlaie op s g Fi* = (ai*’bi*’ci*) S ke (n e
23,5 oo dnloee il auja JLae C g oiesgw L B as s pob [¥-] Y0l 0V) 5 00 4)
F =max;f,, F°=min, a;,forieB  (10)
F =min, f,, F°=max, a;,forieC  (11)
di 3L wolei g3l Jloy:d o8
C 5 caredgmw Jlxe B o a5 aslen g 00,5 o ooliinl 55 Sl 51 Ay (o568 glis 0] s 4y (gl
SBL (oo aiya e
dy =(f,—x;)/(c; —a’) forieB 12)
dy =(x; —f)/(c’-a) forieC 13)
Ri 95 &l ol awlno 7 o8
3l e s jsb 29 636 e cn e 51 Ay o sSalr sl 51 S 381 line drmlne san ol
Sl abl, 5l ookl b i b @ 5 90 nl il (o F7 656 Hlaie cn o 5T A okt Gl IR,
W0, e 65 o3l (VO) 5 (O F)

S :i(wj ®d;) (14) R, =max; w; ®d;) (19)

Sty B8 e 3B S geme S =(S],5],8]) 45 wph o et ol A5T apolie ol
Gl 55 e STl Ry =(RTLRT,RY) aliveysb ayy asl B g5l Jlaie ooy 5l A posolr
23l € slors (G5 ol Qi W (pizman 5 054 B (36 jlaie 00 51 A ol a3lr
Q; o dpwlxo Y ol
2295 (50 Ao ) Oyeo 4y 0ol by Hie 3 vue S 0 a5 Q) =(q;,b;,C;) s
S Gl e Q=v(S; -S)/(S*-S™)®1-V)R, -R")/(R*-R™) (16)
vl =n+1/2n) 4S"=Min;S,,S* =Max ;S;, R" =Min,R;,R* =Max ;R

1=

\YA



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

S obled 12V ke 5995 (oo ooliisl (65 05 2l 1) " a3 lis sl jlxe 5Tl gl 03 Slsie 4
Qigd ool (ulei SR ey 4R ¢S polis [YA ail oo 5 solisl Slewiu o9
SiiR;Qj yolie gilw g3 :A o5
L0-Tans ool ronis BB slie @ (536 slal ouisS Jhos Blsze 4 53l 536 2T 5l 36 Blae )
5 olg oo @il 38 lp 2008 o e BNP)3E 12 0 Sloe o i WS ol g3l (558
5 Lov]sgas soliial S35 nSile § nSibe iSTas g, (COA) mhan 35 40 sl b g, 5 crmwg il
o] 8 el oa ool [OF O] Lawgs 551 slacl o a5, 1y maw 3500 oile 538 Lo, 5l lie ol
e o b SR Q w1y S,R;Q; polis silo s
o3l b 4y 3T guss A, A plS
do i g 00l e 33 Dy 40 S, R Q pslie 05l sle S a4 sl al e cnl o
A ol Sl SIS e Q) (a3l ans oo 18 Lo jlasl o | {AY {RE Q) e
el g 0l &) sliiog Bl S sS Qp lade az e 4o wled (o pastin |y (03Kl G e
&Sl Jo ofy Sy &1 o8
brs ar sl Q lawgs olpiion 43S Guye Ap &5 290 (o0 zrke o5 (nl )0 Gloj okt S ol S
wsles 00,90 1, b5 g0 0 aS
ipd B oo il L]
Q(A®)-Q(A®)>DQ d7)
Gk 5l abel o> ade ol poopdle ol (w{AYy soletin G j0 Cuglyl Gaegd saims olas AP
Al Sod sl Sl olass saaas Hlas N &S (5,5b 53,5 oo acwlxe DQ =1/(n 1)
S oy g Sl Sl AT L]
ot o8558 Lt onl 5 (S0 ST el s 3L R LT 5 S dawgs ond s an S (e b AV
133)5 (o0 Ol Sl 90 (ol bawgs oleiin > o) dcgans
boasls 3, pge byos 51 his AP GAD Sl clolprig 5l S0 )
aal, b 5l AMY sl s, sl bys 51 ADA@ LA™ Gsleaa, Y
oo e (e Doz & Slyz 3 e ) M e 5l ¢l Q(A™)—Q(AY) <DQ
23,5
oo Jlwo
SleMbl (1 (Baims ll gt sy 5 2bs)l poliie 4 1) (3B 55505 g, 5 eolital (SigSe isu ol
ez s 4 9 @byl Slp gae AL 605 peeal 08 S Wl cpl )3 go0e Jlie ams (o las Cdla
el a8 5 a5 50 ol j9iST 50 Sl ysn (Ses Goler dte) 5o Sle, BTG
Wl s (ol Gledbl 4 glp)5 3 5l i g0 4S5 4 poeie (lnl po S il (858 5 (B
ol sl ez ail o ptee s Coodls 09> 5o oL S dawgs ot &il)| Sledll CuiS (Slaie ol

ool lis sl 651 6Sug gy 5l ey Jole jo il ad ools las (V) Sy gl ol yo colaiwl 550

'va



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

@ goae Jlse ol Olawlrs ogon .l aiiS oolaiwl (805 pronal golpiin Jo ol ) 4 o, (SsS>

] 0d oolo ul.m.: R Ty

SU) G o i 1) o8

Sl (gl owlid b3 sBaus el ouls ools ylis (V) UK jo a8 (golpaiion sl a8 5 b sl s

odds ools lis (V) 9 (V) Jslaz o oads solaiwl dllas cpl o a5 JLaxe 2 50 u3Sle 2 ad) g bojlas S5

o (559 Camod] i Y o8

aislon (T 25lagy Sl CieS ) sl Jlome 25 10 Jals ol 0,5 ez & 4l plajle )

uLA-A g..:L?r.u‘ wa).‘) L;)ls )95.’:‘5 o)lﬁ.x.c B 6)5 p...o.»a.) A.':j) )9 pYyo A.l.‘>).o RG] IPCWPS RS ul.MA-’ (\) Jim

oglgl lad (oo w1 (V) Jgoz po 1y (ol b ofaus (o)l ol 5 oad (g awd (slajlne (o ot

Sl 0ol 00l ioled (V) Jguz ;0 05,8 poenal A oSS 51 Jlne j2 4y 0ls Coadl 0550 ;0 Sbj sBaue (gaiy
e 2 39 el ¥ Jgon

D8 D7 D6 D5 D4 D3 D2 D1 L loee
L M L L VL H M VL C1
H H H M M M H M c2
H M VH H H H M VH Cc3
VH M M H M H M VH c4
H VH H VH VH VH H VH C5
VH VH M VH VH H M VH Ccé
VH H VH VH H VH M M Cc7
L L VL M H M L L Cc8
VL M L M H H M M c9
H L M H H M M H c10
L H H M M H M H C11
VH M VH VH H VH M H C12
VH M H H H M M M C13
VH M L M VH H H M Ci4
H H M VH VH M M VH C15

&S ke 2 (S5 Coedl 4 4z L) GBS el SR ool (i pa (50lee plésl g, (V) alal) o
(558 olael Glae o o A, Caedl s gl el ool 08,51 (F) Jgoz 0 ezt i 4z ules
3k 4y @lp 38 et o Sles dae (n il S e g, 5l eolitul b allie ol o il ead (gile (538
oolatul LW, = (Lyy v My Uy ) 658 5t 0 ,80koe sae sl 00 dslome jline j2 Coal s o Jle

BNP,, =Ly +1Uyy Ly )+ My ~L )3 (18) ol o tmbons (1A) ala, 3

b)lre 58 035 e F Jsor

4, BNP TFN ,lne
A <y (0.0,0.35,0.9) c1
Ve B4 (0.3,0.60,0.9) c2
o <SPV (0.3,0.70,1.0) Cc3
y -5 (0.3,0.65,1.0) ca
\ AR (0.5,0.83,1.0) c5
Y ..£aY (0.3,0.78,1.0) Ccé6
A <£Ya (0.3,0.74,1.0) c7
\F < Y0 (0.0,0.38,0.9) c8
W - ¥OA (0.0,0.48,0.9) c9
Rl < OY0 (0.1,0.58,0.9) C10
N - YD (0.1,0.58,0.9) c11
Y < FAY (0.3,0.75,1.0) C12
A - £FY (0.3,0.63,1.0) C13

VY.



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

a < FVY
o [F24

(0.1,0.75,1.0) c14
(0.3,0.70,1.0) c15

il 00l Al b 4 CL) YV lxo ¢l 36 5t 0,5ee sae (Jlis lgie o
0.0=[(0.90-0.0)+(0.35-0.0)]/3=0.417

s C7 LB« (V) a3, LCh sy Laa V0 51 IS 56 slalae (0 5 pie ¢ (531 e 0,5oe dae dwlns b

ol 0395 (V0) 45, LCL b bgs o jlirs coendl o 1S el 0340 (F) 9 (F) 9 (V) slo a5, L (C12

GIB 605 pouad (g yilo CSlw 1Y Ao o

(V) Jouz Sy oBaus 5l eolawl by cuodle oledbl Gl Basms &l (505,35 peead ¥ p5 aslice

g Solen sk ez ok a5 (2ol o Dbl Sl 5 obled Gl wslad ulanled e L)

A2 oo olad ) Conl AlS ez (1) adayl, 5loolainl b aS ool b)) (goi 4, (B) Jguz ail oo

S 65 el s yile ez B o>
A4 A3 A2 Al o) Lxs

(2.46,4.46,6.46) (4.48,6.68,8.68) (4.01,6.01,8.01) (3.18,5.18,7.18) c1
(2.68,4.68,6.68) (5.34,7.34,9.18) (4.51,6.51,8.43) (3.26,5.18,7.18) 2
(3.02,5.02,7.02) (4.19,6.19,8.19) (3.85,5.85,7.78) (2.19,4.19,6.19) c3
(2.19,4.02,6.02) (4.10,6.02,7.85) (4.52,6.50,8.42) (3.21,5.21,7.21) c4
(3.02,5.02,7.02) (4.53,6.53,8.44) (4.85,6.85,8.69) (3.19,5.19,7.19) cs
(1.85,3.69,5.69) (5.19,7.19,9.02) (4.69,6.69,8.52) (3.02,5.02,7.02) c6
(2.85,4.85,6.85) (4.35,6.35,8.35) (4.69,6.69,8.60) (3.10,5.02,7.02) c7
(2.09,4.01,6.01) (2.51,4.34,6.34) (3.51,5.34,7.34) (4.69,6.69,8.44) cs
(1.70,3.53,5.53) (3.03,5.03,7.03) (4.36,6.36,8.28) (4.70,6.70,8.61) c9
(3.25,5.25,7.25) (4.59,6.59,8.50) (4.91,6.91,8.75) (3.08,5.10,7.08) c10
(1.95,3.79,5.79) (5.29,7.29,9.12) (4.79,6.79,8.62) (3.12,5.12,7.12) c11
(2.89,4.89,6.89) (4.39,6.39,8.39) (4.73,6.73,8.71) (3.14,5.06,7.06) c12
(3.58,5.42,7.42) (4.78,6.78,8.52) (2.17,4.09,6.09) (2.58,4.42,6.42) c13
(1.76,3.59,5.59) (4.76,6.76,8.67) (4.42,6.42,8.34) (3.09,5.09,7.09) c14
(4.79,6.79,8.68) (2.53,3.78,5.59) (4.45,7.12,8.36) (2.73,5.49,7.34) c15

Fi% 538 jlado (0 Fou g Fi* 3B Hlado oy yieg :F al> o
03905 s (b5l sloylae sl 1) (656 Jlade (S g e (V)) 9 (Vo) Laslg, 5 (605 oy b gl (]
el 0o 00l yLis (F) Jgaz 0 anl i ol aseis .l

o . . * .
F2esloae s B # Uso

o * b Lo

Fi Fi o5
(2.46,4.46,6.46) (4.48,6.68,8.68) C1
(2.68,4.68,6.68) (5.34,7.34,9.18) Cc2
(2.19,4.19,6.19) (4.19,6.19,8.19) C3
(2.19,4.02,6.02) (4.52,6.50,8.42) C4
(3.02,5.02,7.02) (4.53,6.53,8.44) c5
(1.85,3.69,5.69) (5.19,7.19,9.02) Cé
(2.85,4.85,6.85) (4.69,6.69,8.60) Cc7
(2.09,4.01,6.01) (4.69,6.69,8.44) c8
(1.70,3.53,5.53) (4.70,6.70,8.61) c9
(3.08,5.10,7.08) (4.91,6.91,8.75) C10
(1.95,3.79,5.79) (5.29,7.29,9.12) C11
(2.89,4.89,6.89) (4.73,6.73,8.71) C12
(2.58,4.42,6.42) (4.78,6.78,8.52) C13
(1.76,3.59,5.59) (4.76,6.76,8.67) Cci14
(2.53,3.78,5.59 (4.79,6.79,8.68) C15

dij B Ll 53w Jloyi b p8
Apy e Glgre 4 el ool awles (V) 5 (VY) Laslg, 5l ooliinl b Ay oas Jloy (5568 Solss cal> o ol 5o

] 00l dwle 1) O yge 4

AR



Sl pale Glallhao 0 (n g5 Glas Hgliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

g, - [(448,6.68,8.68)~(3.18,518,7.18)] _[(448-7.18),(6.68-518). @68 -318)] _ 1 44 0941 0.884)
8.68—2.46 6.22

mo)fsnwbm ;lembo.u LJLO)J 6)l3 ugLQ.: )JQLM).’L...J
RJ- 5Sjé|)£5|o|}¢oww:5‘.olf

Lulg, shoslanal b coiy @ 36 Jlade a5 uie 51 A ool sl SR 9 S Gl e

Ri s S oaslay Jsur

A4 A3 A2 Al 1o lns
(0.0,0.12,0.90) (0.0,0.0,0.61) (0.0,0.037,0.67) (0,0.084,0.795) c1
(-0.062,0.24,0.9) (-0.177,0.0,0.53) (-0.14,0.08,0.65) (-0.085,1.99,1.0) c2
(-0.14,0.136,0.86) (-0.2,0.0,0.67) (-0.18,0.04,0.72) (-1.0,2.33,1.0) c3
(-0.072,0.26,1.0) (-0.16,0.05,0.69) (-0.19,0.0,0.63) (-0.13,0.13,0.84) ca
(-0.23,0.23,1.0) (-0.36,0.0,0.72) (-0.38,-0.05,0.66) (-0.25,0.21,0.97) c5
(-0.021,0.38,1.0) (-0.16,0.0,0.53) (-0.14,0.05,0.6) (-0.08,0.24,0.84) o6
(-0.11,0.24,1.0) (-0.19,0.04,0.74) (-0.2,0.0,0.68) (-0.12,0.21,0.96) c7
(0.0,0.16,0.90) (0.0,0.14,0.84) (-0.0,0.08,0.7) (0.0,0.0,0.53) ]
(0.0,0.22,0.90) (0.0,0.116,0.73) (-0.0,0.024,0.55) (0.0,0.0,0.51) 9
(-0.04,0.17,0.87) (-0.06,0.03,0.66) (-0.068,0.0,0.61) (-0.04,0.185,0.9) 10
(-0.006,0.28,0.9) (-0.05,0.0,0.48) (-0.05,0.04,0.54) (-0.30,0.17,0.75) c11
(-0.11,0.288,1.0) (-0.188,0.04,0.74) (-0.20,0.0,0.68) (-0.12,0.21,0.96) c12
(-0.13,0.14,0.83) (-0.188,0.0,0.63) (-0.066,0.28,1.06) (-0.08,0.25,1.0) c13
(-0.012,0.34,1.0) (-0.056,0.0,0.56) (-0.05,0.04,0.62) (-0.03,0.18,0.81) c14
(-0.189,0.0,0.63) (-0.039,0.34,1.0) (-0.17,-0.03,0.68) (-0.12,0.14,0.97) c15
(-1.13,3.22,13.70) (-1.84,0.77,10.14) (-1.84,0.58,10.07) (-1.185,2.46,12.6) S,
(0.0,0.38,1.0) (0.0,0.34,1.0) (0.0,0.285,1.07) (0.0,0.25,1.0) R

Q) slio dlone V oI5
il 0 00ls lid 15 G so 4y g dule (VF) alal, ookl L Qay Jlie (lsie 4
S" =(-1.850,0.588,10.078);R " = (0.00,0.25,1.00),S * =13.69885;R > =1.069024

l; ..\.’).:‘).a U")'i’b R—J‘\)W ).:LM: )JOLM sML?u 0596 Oaod l.»
Q= {0.5[(~1.18-10.08,2.46 - 0.59,12.64+1.84)] / (13.69 +1.84)}-+ {1 0.5[0~1,0.25 - 0.25,1- 0] / (1.06 — O)}
=(-0.82995,0.06025,0.93366)

Qja, = (-0.85130,0.01637,0.88359),Q ,, = (-0.85116,0.04898,0.85327),Q , , = (-0.82831,0.14579,0.96772)

Sj,Rj,Qjﬁ'oLb‘.o‘s)'Lw‘_g)'lé:A[olf
sl 00 03,51 (A) Jgoz jo s wles oo Jod S, R, Q a1y S§,,R;,Q; olie g5l (556 0l

jA4

S, R, Q ouds (g5lw 3B polas A Joux

A4 A3 A2 Al
<0070 s VY- DRAVARTY g2 Q
AYSTEIA  YLYIATF  YAYA-F  fsTafs g
< f7-v0) - Frvovs - FOVEFY ERATA%ZZN R

PRl b ao T gy ad, A el8
Gl 438 ol aiS o e ade op VL 4 jlade o 38 sS 51 Q sl sl sleiny 5 Lioriw BB laie
w0l ool QL.M.» *) &.JS"\’.' 3 (Gl A,

Sl gle slaiig go as, A Jsu

A4 A3 A2 Al
+ 90470 <Yy BRATARTA - 0F77) Q
¥ Al \ v (GO 4y

WYY



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

‘Séw & 0‘) h&) 43‘)‘ ) .Blf
L3S oo pohe 3leiing o ol cn e Olore & a8 Wil (o A2 (38l slering ooyt ¢ (V) Jgo 5o
gy Sledbl oaims &l)l SleMbl oKL L (gai 4, «(A) Jguz j0 odds ylgie Sj 5 Qj polie 4y axgs
el oo 00ld ylias ol o O]

QAZ >QA3 >QA1 >QA4 , SAZ >SA3 >SA1 >SA4
A3l oo ol jo Srwgy Dledbl 3T @l Sl 5l ceilS o STyl oo 1) S 5 Q)
S5 b 9, b g b6 dw Lo
el 4 o)lime iz (6,5 real Cgme sla g, 5l 500 (UL 656 550y @l anglie 4 dalllas l dl> o (]
2 el 5 (38,5505 3105 (g0 (Guagl) JT oyl o ol b alts @ a5 b gyl Gulusl 2 g0y 4, (b
[00] Lawgs sl b, 38,5 oo oolitul goi a5, calises slo > ol , ol (gl (sl 03,58 ol 4y 90
i JT oyl Uo ol 5l alold o 5 ol (g, ol 12l 5 5inS (656 sl @ [0F] lavgs Lol ais slpaiey
elod (o0 (e 435 e B ln lese ssb ar ]y 63l e JT el U ol 5l akols iy 5 558
G855 S b ey 50 o 15wl (oo S el 636 5585 b aalie li (5B Gl (B9, Sl 0l ]
Ll 90, Cyiad lav]los] )y (0 Shomiow BB dae 4y 093 (gai A, g anule (0 s0e S0y g e
el 295 99 58 Slp 3ale sle sl s a5, (V1) Jgoo 5o [0Flanil e 98 o)k bl &
SleSs o 4,y alin gl cols el 5 gy 90 o a5 des o lis bl el sl &L (65B ,6SGg 4 (551
e S0P o G0l Az e sy By Gl p0 a5 0Bl Al dzgs i oo WLl Le asy S
el e 3ol ol sl 55

S b 9 556 59509 S anglio Ve Jou

S il S %y oSl bl
a5, CC jlaze a5, Q jluie
Y - ¥7 Y <o OFY Al
) - FaYA ) Y] A2
v Y14 v Y A3
¥ < AD ¥ BRATAN Ad

S 5 Sy il oo Blasl 5l sy ek o LT oMbl AL G e il e 4y il 0,
g laasie sl o Luamis 555 b 45 sl _blags Sledlbl b alal, 45 gz o) vpo gl
i 31 5 oizs 4 ol Bl B 59 Kby plaaiiie 83008 5 oyt 5 idlagy Slass plly el ooy

A0 ,5 T Cldls SleMbl 4y asisly a3l s £ 50 00,5 e Wilsi o
iz BEARs Wl ¢ Wl s s odes 0353 50 CepiS b T oMbl 4y 1,5 4Kl 31 lelsl (6
sy 5o Sl oo 638 9%y Lozl el al BB Sl WS B b)) 9)se phite jeb 4wl (Sled]
bl S8 ol )b 6l 09,5 b )5 4 (1) sules i1 1, Slolgiin, edls oMbl S aims @l guy
09,5 4 (V) siwliiy |y rdge Coodlus Jlawo 3550 10 p3y0 (yo3g0] 6l Do 5 &l LS gl)ls sl oKL
oS Ziyiny) s blagy Db EuaS 5 el atie) 40 b azsl 5 Cedls SleMb] 0aisS e sla
e olsie 4 ules sll ool SleMbl Bazas @) ol sle isu ple o 1, b, Lo (F) sl

WYY



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

sloel L,V Sledbl Basas al,l L g DT cobs wledbl (Baums 5l ol Sl oo g a3, 5 obj)]
23,5 T gla ool (b g lgime St e so 5 iled 2l

039> 5 Syl oledbl (Baies &l o as, 5 2bi)l cwx B sy sl @szolr Wlie ol yo
Olojle 5l eslaiwl b gone Jlo S ¢ gzl cpl 5l oolainl  Sela ols las gl sl oals &3l Cadls
aid pdy bl Wla8 o Shusl a4 copnl ol s e Sledbl oS ool o swg Sledlbl sains &)l sle
3 Sy dio) 50 Sloiiy Sledlbl &l jo sdly sl lejle axdllas (pl jo slatwl 050 sla Lol L]

el 0392 D92l 3 Mhes 095 iales (sl s Allie ol 5o o 4, il ol gl Ll axsl (oo ol 2l
DS oo olpiiey () (Sblage ledbl coas obylslp 1) eyl Sl asae (6l acgesme lail adlllae (]
G Do a4 Slg (e by, (nl ANz aS s (Las B0 S (e 18 eoliiul 550 63 5505 wozslr G
o Fye #3050 2 5> LT Caedls bl G5l 55 eSS nl a5 wiled g0 2l alol b 5l el

Sled oo ez gi |y sy ol Hliel (631 e B9, b ST (nl (29,5 anlie il all

Referencess

[1] A. Suziedelyte, “How does searching for health information on the Internet affect
individuals' demand for health care services?.” Social science & medicine, vol. 75, no. 10, pp.
YAYA-YAY S Nov. Y+ YY. DOIL: Y+, ) 1/j.socscimed. Y« ) ¥,+V,+ YY

[2] K. M AlGhamdi, and N.A. Moussa. “Internet use by the public to search for health-related
information.” International journal of medical informatics, vol. A, no. 1, pp. Y1Y-YVY, June
2012. DOI: 10.1016/j.ijmedinf.2011.12.004

[3] S. Fox, and M. Duggan. “Health online 2013.” Health, Jan. 2013

[4] Rozmovits, Linda, and Sue Ziebland. “What do patients with prostate or breast cancer
want from an Internet site? A qualitative study of information needs.” Patient education and
counselling, vol. 53, no. 1 pp. 57-64, April 2004. DOI: 10.1016/S0738-3991(03)00116-2

[5] S.J Chang, and I. E.O Im. “A path analysis of Internet health information seeking
behaviors among older adults.”  Geriatric  Nursing, Nov.2013. DOI:
10.1016/j.gerinurse.2013.11.005

[6] A. Leung, P. KO, K.S. Chan, I. Chi, and N. Chow. “Searching health information via the
web: Hong Kong Chinese older adults' experience.” Public Health Nursing, vol. 24, no. 2, pp.
169-175, Feb. 2007. DOI: 10.1111/j.1525-1446.2007.00621 .x

[7] R.A Cohen and B. Stussman. “Health information technology use among men and women
aged 18-64: early release of estimates from the National Health Interview Survey, January—
June 2009.” National Center for Health Statistics, Y+ .

[8] Centers for Disease Control and Prevention. “Health Information Technology Use among
US Adults”, retrieved from: http://www.cdc.gov/features/dshealthinfo/index.html, Oct. 2010.
[9] S.E Baumgartner and T. Hartmann. “The role of health anxiety in online health
information search.” Cyberpsychology, Behavior, and Social Networking, vol. ) ¢, no. Y+, pp.
'UV-'H/\, Oct. Y+ VY. DOI: VY, ~/\‘\/cyber.\'~\ ,etYo

[10] G. J. G Asmundson, S. Taylor, and B. J. Cox. Health anxiety: Clinical and research
perspectives on hypochondriasis and related conditions. Chichester, 2001.

\WF



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

[11] P.M Salkovskis, K.A. Rimes, H. M. C. Warwick, and D. M. Clark. “The Health Anxiety
Inventory: development and validation of scales for the measurement of health anxiety and
hypochondriasis.” Psychological medicine, vol. 32, no. 5, pp. 843-853, July, 2002.
http://dx.doi.org/10.1017/S0033291702005822

[12] E. Sillence, P. Briggs, P. Harris, and L. Fishwick. “Changes in online health usage over
the last 5 years.” In CHI'06 Extended Abstracts on Human Factors in Computing Systems, pp.
YFYYAYYIACM, Y21, DOI:10.1145/1125451.1125698

[13] M.S Eastin. “Credibility assessments of online health information: The effects of source
expertise and knowledge of content. “Journal of Computer-Mediated Communication, vol. 6,
no. 4, pp. 0-0, Jun, 2001. DOI: 10.1111/j.1083- 1Y+, Y« + Y tb+ VY1 x

[14] Eachus, P. “Health information on the Internet: is quality a problem?” International
journal of health promotion and education, vol. 37, no. 1, pp. 30- YV, Y344,
DOI:10.1080/14635240.1999.10806089.

[15] L. Theodosiou, and J. Green. “Emerging challenges in using health information from the
internet. “Advances in Psychiatric treatment, vol. 9, no. 5, pp. 387- Y41, Y..Y, DOI
10.1192/apt.9.5.387

[16] C. Kahraman. Fuzzy multi-criteria decision making: theory and applications with recent
developments. Vol. 16. Springer, 2008.

[17] J. Lu, G. Zhang, and D. Ruan. Multi-objective group decision making: methods, software
and applications with fuzzy set techniques. Imperial College

Press, 2007.

[18] R.E. Bellman and L.A. Zadeh. “Decision-making in a fuzzy environment.” Management
science, vol. 17, no. 4, pp. B-141, Dec. 1970.

http://dx.doi.org/10.1287/mnsc.17.4.B141.

[19] L. Erol, S. Sencer, A. Ozmen, and C. Searcy. “Fuzzy MCDM framework for locating a
nuclear power plant in Turkey.” Energy Policy, vol. 67, pp. 186-197, Apr. 2013. DOI:
10.1016/j.enpol.2013.11.056.

[20] Haleh, H., and A. Hamidi. "A fuzzy MCDM model for allocating orders to suppliers in a
supply chain under uncertainty over a multi-period time horizon." Expert Systems with
Applications, vol. 38, no. 8, pp. 9076-9083, Aug. 2011. DOI: 10.1016/j.eswa.2010.11.064.
[21] T.H Chang, and T.C. Wang. “Using the fuzzy multi-criteria decision making approach
for measuring the possibility of successful knowledge management.” Information Sciences,
vol. 179, no. 4, pp. 355-370, Feb. 2009. DOL: Y+, Y+ Y1/jins. Y« + A, Y o, 0 Y,

[22] G. Bulyukozkan, and G. Cif¢i. “A novel hybrid MCDM approach based on fuzzy
DEMATEL, fuzzy ANP and fuzzy TOPSIS to evaluate green suppliers.” Expert Systems with
Applications, vol. 39, no. 3, pp. 3000-3011, Feb. 2012. DOI: 10.1016/j.eswa.2011.08.162.
[23] J.K. Chen, and I. Chen. “Using a novel conjunctive MCDM approach based on
DEMATEL, fuzzy ANP, and TOPSIS as an innovation support system for Taiwanese higher
education.” Expert Systems with Applications, vol. 37, no. 3, pp. 1981-1990, Mar. 2010.
DOI: 10.1016/j.eswa.2009.06.079.

[24] S. Opricovic. “Multicriteria optimization of civil engineering systems.” Faculty of Civil
Engineering, Belgrade, vol. 2, no. 1, pp. 5-21, 1998.

[25] S. Opricovic, and G.H. Tzeng. “Compromise solution by MCDM methods: A
comparative analysis of VIKOR and TOPSIS.” European Journal of Operational Research,
vol. 156, no. 2, pp. 445-455, Jul. 2004. DOL: Y +, Y Y T/Se VYV YYIV(e ) e n e Yoy,

[26] M. Wu, and Z. Liu. “The supplier selection application based on two methods: VIKOR
algorithm with entropy method and Fuzzy TOPSIS with vague sets method.” International

Yo



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

Journal of Management Science and Engineering Management, vol. 6, no. 2, pp. 109-115,
May, 2013.

DOI:10.1080/17509653.2011.10671152.

[27] T.H. Chang. “Fuzzy VIKOR method: A case study of the hospital service evaluation in
Taiwan.” Information Sciences, 2014. DOIL: Y +,) +Y/jins. Y+ Y £, Y,V VA,

[28] S. Opricovic. “Fuzzy VIKOR with an application to water resources planning.” Expert
Systems with Applications, vol. 38, no. 10, pp. 12983-12990, Sept. Y+«)). DOIL:
10.1016/j.eswa.2011.04.097.

[29] G. N. Yicenur, and N.C. Demirel. “Group decision making process for insurance
company selection problem with extended VIKOR method under fuzzy environment.” Expert
Systems with Applications, vol. 39, no. 3, pp. 3702-3707, Feb. 2012. DOI:
10.1016/j.eswa.2011.09.065.

[30] T.C. Wang and T. H. Chang. “Fuzzy VIKOR as a resolution for multicriteria group
decision-making.” In The 11th International Conference on Industrial Engineering and
Engineering Management, pp. 352-356. 2005.

[31] A.S. Sanayei, F. Mousavi, and A. Yazdankhah. “Group decision making process for
supplier selection with VIKOR under fuzzy environment.” Expert Systems with Applications,
vol. 37, no. 1, pp. 24-30, Jan. 2010. DOI: Y+,Y+Y/jeswa. Y« + 3, £,

[32] A. Shemshadi, H. Shirazi, M. Toreihi, and M. J. Tarokh. “A fuzzy VIKOR method for
supplier selection based on entropy measure for objective weighting.” Expert Systems with
Applications, vol. 38, no. 10, pp. 12160- YY1V, Sept. Y:V). DOL
10.1016/j.eswa.2011.03.027.

[33] L.Y. Chen, and T.C. Wang. “Optimizing partners’ choice in IS/IT outsourcing projects:
The strategic decision of fuzzy VIKOR.” International Journal of Production Economics, vol.
\Y~,no_ \,pp_ YVV-YﬁY,JuL Yoo, DOI: YD ~\T/j_ijpe_\‘~ Ay eV, XYY

[34] J.R. San Cristobal. “Multi-criteria decision-making in the selection of a renewable energy
project in Spain: the Vikor method.” Renewable energy vol. Y1, no. ¥, pp. £3A-2+Y  Feb.
2011. DOI: 10.1016/j.renene.2010.07.031.

[35] T. Kaya, and C. Kahraman. “Multicriteria renewable energy planning using anintegrated
fuzzy VIKOR & AHP methodology: The case of Istanbul.” Energy, vol. 35, no. 6, pp. 2517-
2527, Jun. 2010. DOI: 10.1016/j.energy.2010.02.051.

[36] M.S. Kuo, and G.S. Liang. “Combining VIKOR with GRA techniques to evaluate
service quality of airports under fuzzy environment.” Expert Systems with Applications, vol.
38, no. 3, pp. 1304-1312, Mar. 2011. DOI:10.1016/j.eswa.2010.07.003.

[37] A. Jahan, F. Mustapha, M.Y. Ismail, S. M. Sapuan, and M. Bahraminasab. “A
comprehensive VIKOR method for material selection.” Materials & Design, vol. 32, no. 3,
pp. 1215-1221, Mar. 2011. DOI: 10.1016/j.matdes.2010.10.015.

[38] K. Devi. “Extension of VIKOR method in intuitionistic fuzzy environment for robot
selection.” Expert Systems with Applications, vol. 38, no. 11, pp. 14163-14168, Oct. 2011.
DOI: 10.1016/j.eswa.2011.04.227.

[39] Y.P Ou Yang, H.M. Shieh, and G.H. Tzeng. “A VIKOR technique based on DEMATEL
and ANP for information security risk control assessment.” Information Sciences, vol. 232,
pp. 482-500, May. 2013. DOL: Y+, Y+ Y1/jins. Y+ ) ), + 4,43 Y,

[40] P. Kim, T.R. Eng, M. J. Deering, and A. Maxfield. “Published criteria for evaluating
health related web sites: review.” BMJ: British Medical Journal, vol. 318, no. 7184, pp. 647,
Mar. 1999. DOI:/10.1136/bmj.318.7184.647

\YF



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

[41] G. Eysenbach, J. Powell, O. Kuss, and E.R SA. “Empirical studies assessing the quality
of health information for consumers on the World Wide Web: a systematic review.” Jama,
vol. 287, no. 20, pp. 2691-2700, May, 2002. DOI:10.1001/jama.287.20.2691.

[42] A.R Jadad, and A. Gagliardi. “Rating health information on the Internet: navigating to
knowledge or to Babel?.” Jama, vol. 279, no. 8, pp. 611-614, Feb.1998.
DOI:10.1001/jama.279.8.611

[43] Healthcare Research and Quality (HRQ). “Assessing the Quality of Internet Health
Information”. U.S. Department of Health & Human Services. 1999.

[44] American Public Health Association. “Criteria for assessing the quality of health
information on the Internet.” American Journal of Public Health, vol. 4, no. ¥, pp. ©)Y¥, Mar.
2001.

[45] J. Ambre et al. criteria for assessing the quality of health information on the Internet.
Working draft white paper, Oct. 1997.

[46] D.E.R Denning. Information warfare and security. Vol. 4. Reading MA: Addison-
Wesley, 1999.

[47] R. Von Solms. “Information security management: why standards are important.”
Information Management & Computer Security, vol. 7, no. 1, pp. °+-°A, Y334, DOL:
10.1108/09685229910255223

[48] Leonard M. Miller School of Medicine. Confidentiality, Integrity and Availability (CIA).
University of Miami. Retrieved from: http://it. med.miami.edu/x904.xml

[49] J.M. Moreno, J. M. Cadenas, S. Alonso, and E. Herrera-Viedma. “An Evaluation
Methodology of Quality for Health Web Sites based on Fuzzy

Linguistic Modelling.” In Proceedings of IPMU, vol. 8, p. 1091.

[50] Klir, George J., and Bo Yuan. Fuzzy sets and fuzzy logic. Vol. 4. New Jersey: Prentice
Hall, 1995.

[51] C. Chou. “The canonical representation of multiplication operation ontriangular fuzzy
numbers”, Computers & Mathematics with Applications, vol. £€°, no.) +, pp. Y1+ Y-V« May.
2003. DOI: 10.1016/S0898-1221(03)00139-1.

[52] S. Opricovic, G.H. Tzeng. “Defuzzification within a multicriteria decision model”,
International Journal of Uncertainty, Fuzziness and Knowledge-Based Systems, vol. 11, no.5,
Oct. 2003.

[53] R. Zhao, R. Govind, Algebraic characteristics of extended fuzzy numbers, Information
Sciences, 54(1) (1991), 103-130.

[54] Central Intelligence Agency (CIA). “Country Comparison of HIV/AIDS - adult

prevalence rates” CIA Library, 2013.

[55] C. L. Hwang, K. Yoon. "Multiple Attribute Decision Making: Methods and Applications,
a State of the Art Survey. 1981." Sprinnger -Verlag, New York, NY.

[56] H. Deng, Y. Chung-Hsing, R. J. Willis. "Inter-company comparison using modified
TOPSIS with objective weights.” Computers & Operations Research YV,) + (Y« +): 477-4VY,
[57] H.S. Shih, H.J. Shyur, E. S. Lee. "An extension of TOPSIS for group decision making."
Mathematical and Computer Modelling 45.7 (2007): 801-813.

[58] Shohreh, A. K., and Christine, B. I., “A proposal to assess the service quality of online
travel agencies: an exploratory study,” Journal of

Professional Services Marketing, VVol. 21, No. 1, pp. 63-88, 2000.

[59] Barnes, S. J. and Vidgen, R., “An evaluation of cyber-bookshops: the WebQual method,”
International Journal of Electronic Commerce, Vol.

6, No. 1, pp. 11-30.

YWY



Sl pale Glalllao 15 (1 g5 U3 ygliws alxo
1YA] (60 (Y'Y o lods cpamw Jlw

[60] Loiacono, E. T., Waston, R. T. and Goodhue, D. L., “WEBQUALTM: a measure of web

site quality,” in Evans, K. and Scheer, L. (Eds), Marketing Educators’ Conference: Marketing

Theory and Applications, Vol. 13, American Marketing Association, New York, NO, pp. 432-

437,2002.

[61] Wolfinbarger, M. and Gilly, M. C., “eTailQ: dimensionalizing, measuring and predicting

retail quality,” Journal of Retailing, Vol. 79, pp. 183-198, Y+ Y.

[62] Shih. T. L., “Decision-making factors of C2C online auction: a case study of main online

auction website in the cross-straits,” Master thesis,

Dept. of Business Administration in International Commerce, Tamkang University, Taipel,

2004.

[63] Hsieh T. H., “Research on developing an instrument of measuring service quality on

online auction,” Master thesis, Dept. of Business Administration, Soochow University,

Taipei, 2006.

o led VYRR QUL (s lulua 5 S e 50 (sd (258 55 L2 805 (2Ll aad) l L A (60 s G [T ]
(SEENAE

Evaluating the quality of online information in health system

Abstract

For many applications people wish to use health information on the Internet to give insight
about a personal health concern. For instance when solicited information goes wrong, it tends
to have dire consequences on the general public. Assessing the quality of internet health
information is often difficult but a rational and systematic approach can be useful in
evaluating the quality of the services they render to the public. The paper proposes a fuzzy
VIKOR framework for evaluating and ranking internet health information providers under a
fuzzy environment where uncertainties and subjectivities are catered for with linguistic
variables. Linguistic variables with triangular fuzzy numbers are used to evaluate weights of
the evaluation criteria and the rankings of each internet health information provider. A
numerical example is demonstrated using Pesoriasis online information providers in the most
adult prevalent country in the world. The proposed method is compared with TOPSIS and can
be applied in evaluating the quality of other specific internet health information providers.

Keywords: evaluation of online information, Fuzzy Vikor, health system, Pesoriasis
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