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\w@ Qt |=yxO=O `} RwD ẁv |UQQ@ |=Q@� hwvQ}tU= � hwQowtrwm |Q=t; uwtR; xrtH

66



2/
2|

xQ=t
W'

33
�1

|xQ
wO'

�13
96

u=DU
tR�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt "|y=owQ}v |=yxSwQB lU} Q pt=wa "1 pwOH

`@=vt Q=}atQ} R O=tv Q=}at O=tv
[26w14'12] |YwYN p=wt= uOW |rt w xQO=Yt lU} Q R11

|U=}U R1

[22w14] CrwO |Q=O}=B=v lU} Q R12
[25w14'12] |U=}U xOWv |v}@V}B |=yO=OMQ R13
[26w22'14] xSwQB R= CrwO |U=}U C}=tL lU} Q R14
[26w25'14] CrwO hQ] R= R=}Dt= MUi lU} Q R15
[25w14] xSwQB h=Oy= =@ CrwO Q=DiQ CQ}=et lU} Q R16

[26w22'16'14] sQwD MQv V}=Ri= lU} Q R21

|O=YDk= R2

[26w22'16'14] xQy@ MQv V}=Ri= lU} Q R22
[26w14] C=}r=t MQv Q}}eD lU} Q R23

[28w26'22] RQ= p}O@D C}r@=k sOa lU} Q R24
[14w12] u}v=wk Q}}eD lU} Q R25
[28w14] RQ= |Q@=Q@ MQv V}=Ri= lU} Q R26

[26w14] u}v=wk |=QH= C}r@=k lU} Q R31

u}v=wk R3
[26w14] u}v=wk QO s=y@= lU} Q R32
[26w14] |rLt � |rt u}v=wk |Q=oR=U=v lU} Q R33
[14] |O=OQ=Qk |r=t O=vU= Zkv R34

[26w14] xYk=vt QO CmQW lU} Q R41

|R=UxO=t; R4

[26w14] O=OQ=Qk |}=yv ?} wYD lU} Q R42
[26w14] O=OQ=Qk uOQm|}=QH= QO CrwO Q}N-=D lU} Q R43
[26w14] =yRwHt O}OHD sOa lU} Q R44
[12] xSwQB p=kDv= QO CrwO |Q=mty sOa R45

[14w12] xOW |v}@V}B u=R}t R= =[=kD Vy=m lU} Q R51

|r=t u}t-=D R5

[14w12] xSwQB pwYLt Ct}k Vy=m lU} Q R52
[14w12] xSwQB |=ys=w/|yO@ Q=Wi lU} Q R53
[14w12] C=Q=@Da= `kwtx@ u}t-=D sOa lU} Q R54
[14w12] ZQ=wa s}_vD Q=mwR=U ?wr]t=v OQmrta lU} Q R55

[26w22'14] |v}@V}B R= CN=U |=yxv} Ry V}=Ri= lU} Q R61

CN=U w =QH= R6

[20w14] u}tR C}mr=t lU} Q R62
[16w14] xSwQB p}tmD w |Q=OQ@xQy@ QO Q}N-=D lU} Q R63
[26w20] x@kQDtQ}e EO=wL lU} Q R64
[20w14] |]}LtCU} R |=y?}U; lU} Q R65
[14] |Q=OQ@xQy@ |vi |=ylU} Q R66

[27w14] =QH= w |L=Q] X}=kv lU} Q R67
[27w14] |L=Q] QO Q}}eD lU} Q R68
[27w14] XYNDt |wQ}v w |vi Vv=O R69

[14w12] C=U}U-=D u}}=B |QwxQy@ lU} Q R71

|Q=OQ@xQy@ R7
[25w14] |Qw=vi lU} Q R72

[26w25'14] x@kQDtQ}e EO=wL lU} Q R73
[12] C=R}yHD uO}O ?}U; lU} Q R74

67



"""Ov
}=Qi

wp
Dt}O

Vw
QR=

|@}
mQD|

rOt
|x�

=Q="1 pwOH xt=O=
`@=vt Q=}atQ} R O=tv Q=}at O=tv
[14] KQ] |xtRq |}=v@ Q} R Cq}yUD ha[ R81

Q=R=@ w Ot;QO R8

[14] ?}kQ |xSwQB lU} Q R82
[14] pwYLt O} QN QO Q=YLv= lU} Q R83
[14] u; u} wv u}v=wk w jQ@ Q=R=@ |iQat lU} Q R84

[25w14'12] |a=tDH= w |vwv=k '|O=YDk= C=@F sOa Cra x@ Ot;QO Vy=m R85
[14w12] �"""w ORtDUO 'jwkL� |Q=OQ@xQy@ |xrLQt |=yxv} Ry V}=Ri= R86
[14w12] =[=kD Vy=m R87

[14] C=tON |}=Q=m w C}i}m R91

|QDWt R9

[14] C=tON |q=@ MQv lU} Q R92
[14] C=U}U-=D Q@ CrwO pQDvm Vy=m R93
[14] u=}v=@ OyaD s=Hv= sOa R94
[14] |Qw=vi p=kDv= lU} Q R95
[14] |Q=Po =w R= Oa@ xSwQB s=wO R96
[14] KQ] |a=tDH= C=Q}F-=D lU} Q R97

V}=tv ~xij =@ |R=i s}kDUt T} QD=t |x}=QO Qy w OW=@ xDW=O OwHw T=vWQ=m n
"OwW|t x@U=Lt Q} R CQwYx@ ~xij 'OwW xO=O

~xij =
�P

lij
n

;
P
mij

n
;
P
uij
n

�
(7)

P
uij O}=@ Q}O=kt |R=Up=tQv |=Q@ "s}kDUt \=@DQ= T} QD=t |R=Up=tQv %swU s=oP
uij Q}O=kt |xv}W}@ Q@ ~XT} QD=t |=yx}=QO s}UkD =@ w OwW x@U=Lt Q]U Qy

%O}=}@ CUOx@ ~N |R=i p=tQv T} QD=t

k =

 
nX
j=1

uij

!
(8)

~N = 1
k
� ~X (9)

pt=m \=@DQ= T} QD=t |x@U=Lt |=Q@ "pt=m \=@DQ= T} QD=t |x@U=Lt %sQ=yJ s=o
|v=ty T} QD=t u}= TBU "OwW|t p}mWD n � n |v=ty T} QD=t l} =OD@=
p=tQvT} QD=t "OwW|t Twmat pY=LT} QD=t w OwW|t p=tQvT} QD=t |=yvt

"O}; CUOx@ pt=m \=@DQ= T} QD=t =D OwW|t ?Q[ pY=L T} QD=t QO

T = N � (1�N)�1

Tl = Nl � (1�Nl)�1

Tm = Nm � (1�Nm)�1

Tu = Nu � (1�Nu)�1 (10)

~tij =
�
tlij ; t

m
ij ; t

u
ij

�
(11)

VwQ R= |}=OR|R=i |=Q@ "pt=m \=@DQ= T} QD=t Q}O=kt |}=OR|R=i %sHvB s=o
VwQ s=Hv= pL=Qt [45]"CU= xOW xO=iDU= nvR w l} wm} QB= 9�CFCS�

%CU= Q} R CQwYx@

"|HwR C=U}=kt |=Q@ |v=@ R T=}kt "2 pwOH

Twmat |R=i pO=at |R=i pO=at C}a[w |tqm CQ=@a
J x@ C@Uv I xU}=kt

(1; 1; 1) (1; 1; 1) u=Um} ,=k}kO
( 2

3 ; 1; 2) ( 1
2 ; 1; 3

2 ) u=Um} K}HQD
( 1

2 ;
2
3 ; 1) (1; 3

2 ; 2) KHQt |tm
( 2

5 ;
1
2 ;

2
3 ) ( 3

2 ; 2; 5
2 ) KHQt |r}N

( 1
3 ;

2
5 ;

1
2 ) (2; 5

2 ; 3) KHQt O=} R |r}N
( 2

7 ;
1
3 ; 25) ( 5

2 ; 3; 7
2 ) KHQt qt=m

"|HwR C=U}=kt |=Q@ |v=@ R T=}kt "3 pwOH
|R=i pO=at |a]k pO=at |v=@ R Q}eDt

(0 0; 0 0; 0 25) 0 Q}F-=D uwO@
(0 0; 0 25; 0 5) 1 sm Q}F-=D
(0 25; 0 5; 0 75) 2 \UwDt Q}F-=D
(0 5; 0 75; 1 0) 3 O=} R Q}F-=D
(0 75; 1 0; 1 0) 4 O=} R |r}N Q}F-=D

xOW u}}aD 3 pwOH j@] |v=@ R |=yQ}eDt "|R=i |v=@ R |=yQ=}at |L=Q] %pw= s=o
"CU=

pt=wa u}@ |vwQO\@=wQ |UQQ@ |=Q@ "|R=i s}kDUt\@=wQT} QD=t |x}yD %swO s=o
|rY= pt=wa u}@ |HwR |=yxU}=kt =D OwW|t CU=wNQO xQ@N O=Qi= R= lU} Q
pt=a Q@ Q]U QO i pt=a Q}F-=D u=R}t Q_v R= CU= xOt; 3 pwOH QO xm =Q j}kLD
|=Q@ |R=i u}ov=}t |xO=U VwQ R= xO=iDU= =@ TBU "OvyO s=Hv= uwDU QO j
xJv=vJ "OwW|t p}mWD ~A |R=i s}kDUt \=@DQ= T} QD=t u=oQ@N x=oO}O `}tHD

68



2/
2|

xQ=t
W'

33
�1

|xQ
wO'

�13
96

u=DU
tR�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt xDio &�CU= lJwm |OOa "� (Di�Rj) < 0 w (Di +Rj) = " Qo = "3

Q}F-=D u; |wQ |tm |=ypt=a xm pkDUt CU= |rt=a (i) pt=a xm OwW|t
"OvQ=Po|t

xDio &�CU= lJwm |OOa "� (Di�Rj) > 0 w (Di +Rj) = " Qo = "4
|=ypt=a R= |tm O=OaD |wQ xm pkDUt CU= |rt=a (i) pt=a xm OwW|t

"OQ=Po|t QF= Qo}O
R= j}kLD |=yxvwtv x@ \w@ Qt |=yxO=O `} RwD ẁv |UQQ@ |=Q@ VywSB u}= QO
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9. converting fuzzy data into crisp scores
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11. overall weights
12. dimensions and factors
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