
Arc
hive

 of
 S

ID

�13
96

R}}=B
�'h

}QW
u=Qt

a|
UOv

yt
�| :v

iC
W=O

O=}�
'12

5�1
17

"X
'3/

2|
xQ=t

W'
33

�2
|xQ

wO

R
es

ea
rc

h
N

ot
e|Q=Q][= pkv w ptL |=yXN=W u}wOD w |@=} RQ=

|xk]vt |rY= |=yu=} QW %|OQwt |xar=]t�
�u=QyD |Q=OQyW l}

�OWQ= T=vWQ� � |=xHvo O=HU
�Q=}Wv=O� �Q=wO}t= l@=@

�Q=}Wv=O� |OtLtlrt s=Qy@
�|QDmO |wHWv=O� |Q}]N |RwQwv xH}ON

u=QyD x=oWv=O 'CU} R \}Lt |xOmWv=O

j]=vt u}}aD |ovwoJ '�xrRrR xS} wx@� OyO|t MQ |v=QL@ xm |v=tR '|QyW j]=vt QO
OQ=wt |xOta R= u=twOYt w C=irD Vy=m w ut}= w ut= j]=vt x@ u=OvwQyW p=kDv= 'Q]NQB
R= TB |Q=Q][= pkv w ptL QO `} QUD |=Q@ "CU= |DrwO C=t=kt w |QyW u=Q}Ot |v=Qov
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"CU= u=QyD |Q=OQyW l} |xk]vt
QO |Q=Q][= pkv w ptL Qt= QO QF-wt |=yQ=}at |t=tD 'xar=]t OQwt |=yQ}eDt
'xar=]t OQwt |xOwOLt |=y|oS} w w \}=QW x@ xHwD =@ xm 'CU= xOw@ QyW K]U
uO}UQ |=Q@ "Ov=xOW p}rLD w x} RHD w ?=NDv= 'TQDUO p@=k |=yxO=O w C=aq]=
xO=iDU= |rY= pOt u=wvax@ |@D=Qt xrUrU Ov}=Qi p}rLD pOt R= Qw_vt u}= x@
w pY=L C=aq]= p}rLD w x} RHD w |}xv=N@=Dm C=ar=]t R= TB =Pr "CU= xOW
|=v@t Q@ |}xt=vWUQB 'u}W}B |=yVywSB w C=ar=]t R= pY=L G}=Dv x@ xHwD =@
xDiQo Q=Qk \w@ Qt �T=vWQ=m 19� u=U=vWQ=m Q=}DN= QO w xOW u} wOD QwmPt VwQ
w |@=} RQ= |=Q@ "OwW G=QNDU= xv}y@ |=yQ}Ut u}}aD QO QF-wt |=yQDt=Q=B =D CU=
=yC}r@=k R}v w xO=iDU= Expert Choice Q=Ri=sQv R= =yCw=[k |Q=oR=U VHvU
'1 Q=Owtv "Ov=xOW xO=iDU= |mtm VwQ u=wvax@ GIS Q=Ri=sQv p}rLD |=yxw}W w
=Q Q[=L VywSB QO C=}rta |rm pL=Qt '2 Q=Owtv w xOWxO=iDU= |x}rw= |=yQ=}at

"OvyO|t u=Wv

|@=} RQ= VwQ "1"3
|YN=WOvJ |@=} RQ= |=yVwQ <RH |@D=Qt xrUrU p}rLD Ov}=Qi |@=} RQ= VwQ
xrUrU p}rLD Ov}=Qi VwQ R= xO=iDU= "CU= xOW xO=iDU= Q[=L VywSB QO xm CU=
Qw] x@ |:tm w |i}m |=yQ=}at |Q}oQ=mx@ '|Q}PBh=]av= '|oO=U x@ xHwD =@ |@D=Qt

119

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"=yXN=W |}wO wO |xU}=kt |D}tm 9 pwOH "1 pwOH

K}[wD h} QaD R=}Dt=
�C}LHQ= COW�

"OvQ=O |w=Ut C}ty= Q=}at wO hOy jkLD QO |w=Ut C}ty= 1
"CU= j R= QDW}@ i C}ty= hOy jkLD |=Q@ xm OyO|t u=Wv x@ QHD QDW}@ |mOv= C}ty= 3

"CU= j R= QDW}@ i C}ty= xm OyO|t u=Wv x@ QHD QDW}@ C}ty= 5
"CU= j R= QDW}@ |r}N i C}ty= xm OyO|t u=Wv x@ QHD QDW}@ |r}N C}ty= 7

"CU= xO}UQ C=@F= x@ |a]k Qw] x@ j x@ C@Uv i QDW}@ |r}N C}ty= jr]t C}ty= 9
|v}@=v}@ C=L}HQD 8'2'4'6

"uOw@ |iO=YD XN=W |x@U=Lt pwOH "2 pwOH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 N

1 59 1 57 1 56 1 48 1 51 1 49 1 45 1 41 1 32 1 24 1 12 0 9 0 58 0 R:I:

=yQ=}at |} wO wO |xU}=kt T} QD=t ?Q[ R= xm CU= |Q=OQ@ AWi 'u; QO xm
xm xvwou=ty "O};|t CUOx@ �=yQ=}at C}ty= ?} Q[ =} uRw Q=OQ@� Wi Q=OQ@ QO
u}}aD |=Q@ Expert Choice Q=Ri=sQv R= Q[=L VywSB QO 'CU= xOW QmP ,q@k

"CU= xOW xO=iDU= =yCw=[k |Q=oR=U

VywSB wQtrk w xOwOLt "4
T=U=Q@ `@ QtQDtwr}m 64 OwOL |DaUw =@ w u=QyD |=Ovr@ QO '|Q=OQyW 1 |xk]vt
QO u}= w CU= xO=O |=H OwN QO =Q C}atH Qiv 379962 OwOL |Q=t; |=yxO=O
C}atH 'l}ORv |}xOv}; QO Ckwxt}v w xO=t; |=yu=tDN=U xw@v= xm CU= |r=L
QwmPt |xk]vt |}=}i=QeH C=YDNt "Ov=UQ Oy=wN Qiv Q=Ry 500 RQt x@ =Q xk]vt
?wvH R= 'RQ@r= |=yxwm |@ wvH |xvt=O |QDt 1800 C=a=iDQ= x@ OwOLt 'p=tW R=
C}; pB w TQOt x=QoQR@ w |O=R; pDy |y=Q wO pY=i OL u=QtJ O}yW x=QoQR@ x@
VDQ= x=QoQR@ |=yDv= x@ R}v jQW R= w xmQO |xv=NOwQ |[=Q= x@ ?Qe R= 'QOY xrr=

"OwW|t OwOLt u=QyD jQW p=tW Civ `@vt w u=t}U |xv=NQ=m �
RwQ Qy xm CU= QyW |DQ=} R w |DU} QwD j]=vt OwOat R= |m} ,=a]k 1 |xk]vt
"CU= Oy=W |irDNt |=yQ=m |xv}tR QO =Q u=QyD u=OvwQyW R= |t}_a p}N C}r=ai
Q=Ry 113 OwOL QO xm CU= xrLt 33 w x}L=v 11 R= pmWDt '|Q=OQyW 1 |xk]vt
u=QyD |Q=OQyW 1 |xk]vt |=tv '1 pmW QO "CU= xO=O |=H OwN QO =Q Q=wv=N
|=yu=} QW |xWkv R}v 3 pmW QO w xk]vt |L=wv 2 pmW QO 'j]=vt Q}=U u}@ QO
uwQO QO |}xm@W 'QwmPt |xk]vt "OwW|t xOy=Wt xar=]t OQwt |xk]vt |rY=
l} '?wvH R= �u=Q=OU=B '|Da} QW QDmO 'QYa|rw� QwLt xU j} Q] R= xm OQ=O OwN
pm =@ |@ Qe ?wvH R= �s=t= Q=oO=}� QwLt l} w jQW R= �lQoWr x=QoQR@� QwLt
|x@DQ R= xk]vt pN=O QO \ki xv |@ wvH p=YD= xU "OQ=O p=YD= u=QyD |xm@W
u}@ =Q x@DQ u}ty R}v u=QyD |xm@W pm QO xmr@ 'OvQ=OQwNQ@ l} |xHQO |v=} QW
O=} R ?}W x@ xHwD =@ Q@=at |xm@W '1 |xk]vt QO "OvQ=O xm@W |=yu=@=}N |x}rm
|L=Q] xv}tm ZQa =@ |twta pkv w ptL sDU}U Q@ O}m -=D w xk]vt QO OwHwt
Q@=at |xm@W =Q xk]vt K]U R= Q=Dmy 826 55 OwOL QO 'u}= OwHw =@ "OvwW|t

"CU= xOW K} QWD 3 pwOH QO xm OvQ}o|t Q@ QO

=yQDt=Q=B �C}ty= ?} Q[� uRw |x@U=Lt "2"3
|=v@t "Ov=xOW xU}=kt Qo}Om} =@ wO x@ wO =yv; '=yQDt=Q=B C}ty= ?} Q[ u}}aD |=Q@
1 pwOH QO xm CU= xOw@ |D}tm 9 pwOH l} '|}xU}=kt Qt= u}= QO Cw=[k
|QDQ@ COW '|UQQ@ hOy x@ xHwD =@ w QwmPt pwOH T=U=Q@ "CU= xOW x�=Q=
'XN=W n |=Q@ ?}DQD u}= x@ "CU= xOW u}}aD j QDt=Q=B x@ C@Uv i QDt=Q=B
u=wva =@ T} QD=t l} QO |} wO wO |xU}=kt w xDiQo CQwY xU}=kt nn O=OaD
C@Ft |oty T} QD=t u}= QY=va "CU= xOW C@F �=yQDt=Q=B |} wO wO T} QD=t�
x}yD |@D=Qt xrUrU p}rLD Ov}=Qi QO �Twmat \QW� pY= x@ xHwD =@ w xOw@

"Ov=xOW

=yCw=[k |Q=oR=U |UQQ@ "3"3
xOWs=Hv=|=yCw=[k QO|Q=oR=U|UQQ@ u=mt= '|@D=Qt xrUrUp}rLD Ov}=Qi|=}=Rt R=
C@Uv =yQ=}at C}ty= |Dkw "CU=yQ=}atQ} R w =yQ=}at C}ty= ?} Q[ u}}aD |=Q@
|tR}v=mt "OQ=O OwHw =yCw=[k QO |ovy=ty=v p=tDL= 'OwW|t OQw;Q@ Qo}Om} x@
|@} Q[ |x@U=Lt 'CU= xOW xDiQo Q_v QO =yCw=[k QO |Q=oR=U=v |UQQ@ |=Q@ xm
3�I.I� |Q=oR=U=v XN=W s}UkD R= xm 'CU= 2�I.R.� |Q=oR=U=v ?} Q[ s=v x@
?} Q[ u}= xJv=vJ "OwW|t pY=L 4�R.I� uOw@|iO=YD XN=W x@ '�1 |x]@=Q�
O}=@ xvQow 'CU= pw@k OQwt =yCw=[k QO |Q=oR=U 'OW=@ 0 1 |w=Ut =} QDlJwm
=yQ=}at |} wO wO |xU}=kt T} QD=t 'Qo}O CQ=@ax@ "OwW Q_vO}OHD =yCw=[k QO

%OwW p}mWD ,=OOHt O}=@
|Q=oR=U=v XN=W I:I = (�max� n)

(n� 1)
(1)

G=QNDU= p@=k 2 pwOH R= (n) =yQ=}at O=OaD x@ xHwD =@ uOw@ |iO=YD XN=W
|x@U=Lt |=H x@ 'CU= |@} QkD VwQ l} xm |UOvy u}ov=}t VwQ QO "CU=

%OwW|t xO=iDU= 2 |x]@=Q j@=]t L R= (�max) xv}W}@ |xS} w Q=Okt

L =
�1
n

� 1X
n=1

�
AWi
Wi

�
(2)

120

"""p
kvw

ptL
|=y

XN
=Wu

}wOD
w|

@=}RQ
=

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

3/
2|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

R}}=B
�h

}QW
u=Qt

a|
UOv

yt ptL C=U}U-=D w Q@=at |xm@W x@ xDi=}X=YDN= |[=Q= C@Uv w Kw]U "3 pwOH
"pkv w

RQt |xOwOLt CL=Ut x@ C@Uv K]U C=U}U=D w xm@W
�OYQO� QyW |=QwW ?wYt �Q=Dmy� pkv w ptL

18 07 826 55 OwHwt
Q@=at |xm@W18 83 861 37 pta lqt ?wYt

21 41 979 08 |O=yvW}B

0 15 7 15 OwHwt nv}mQ=B0 24 11 32 |O=yvW}B

0 04 1 92 �l}miD x@� pkv w ptL C=U}U=D

=yQ=}at |yOuRw "2"5
C=Q_v |=v@t Q@ |rY= |=y XN=W |QDQ@ COW u}}aD |=Q@ 'Q[=L VywSB QO
QO u; R= pY=L G}=Dv xm CU= xDiQo CQwY xU}=kt 304 u=U=vWQ=m w u=oQ@N

"CU= xOW x�=Q= 5 pwOH
C=Q_v |=v@t Q@ Qo}Om} =@ T=}k QO |vt}= |=yQDt=Q=B |QDQ@ COW u}}aD |=Q@
x�=Q= 6 pwOH QO u; G}=Dv xm CU= xDiQo CQwY xU}=kt 304 u=U=vWQ=m w u=oQ@N
u=oQ@N C=Q_v |=v@t Q@ l}i=QD |=yXN=WQ} R |QDQ@ COW u}}aD |=Q@ "CU= xOW
xOW x�=Q= 7 pwOH QO u; R= pY=L G}=Dv xm CU= xOW xU}=kt 304 u=U=vWQ=m w
u=oQ@N C=Q_v |=v@t Q@ Q}Ut pw] |=yXN=WQ} R |QDQ@ COW u}}aD |=Q@ "CU=
8 pwOH QO 'u; R= pY=L G}=Dv xm CU= xDiQo CQwY xU}=kt 76 u=U=vWQ=m w
|=v@t Q@ sOQt nvyQi |=yXN=WQ} R |QDQ@ COW u}}aD |=Q@ "CU= xOW x�=Q=
u; R= pY=L G}=Dv xm CU= xDiQo CQwY xU}=kt 171 u=U=vWQ=m w u=oQ@N C=Q_v

"CU= xOW x�=Q= 9 pwOH QO

=yCw=[k |Q=oR=U |UQQ@ "3"5
=yCw=[k |Q=oR=U u}}aD |=Q@ Expert Choice Q=Ri=sQv R= Q[=L VywSB QO
wO |xU}=kt |=yT} QD=t QO =yCw=[k |Q=oR=U |UQQ@ "CU= xOW xO=iDU=
&CU= xOW C}=aQ =yCw=[k QO |Q=oR=U xm CU= u; R= |m =L =yQDt=Q=B |} wO
QO 'C:R: = 0 01 < 0 1 |rY= |=yXN=W QO Cr=L u} QDO@ QO =Q} R
l}i=QD |=yXN=WQ} R QO 'C:R: = 0 04 < 0 1 |vt}= |=yXN=W Q} R
C:R: = sOQt nvyQi |=yXN=WQ} R QO w C:R: = 0 002 < 0 1
x�=Q= 7 |r= 4 |=ypmW QO R}v Q=Ri=sQv R= pY=L G}=Dv xm CU= 0 03 < 0 1

"CU= xOW

=yXN=WQ} R C}ty= ?} Q[ u}}aD "4"5
?} Q[ u}}aD x@ R=}v |aQi w |rY= |=yXN=W C}ty= ?} Q[ |x@U=Lt R= Oa@
?}=Q[ |t=tD Qt= u}= |=Q@ "CU= Qo}Om} =@ xU}=kt QO =yXN=WQ} R |t=tD C}ty=
|xawtHtQ} R xm '|rY= XN=W C}ty= ?} Q[ x@ O}=@ =yXN=WQ} R C}ty=
xOy=Wt 3 Q=Owtv QO Qt= u}= R= pY=L |xH}Dv xm OvwW ?Q[ 'OvDUy u;

"OwW|t

"u=QyD QyW j]=vt |xWkv QO u=QyD |Q=OQyW 1 |xk]vt "1 pmW

"u=QyD |Q=OQyW 1 |xk]vt |L=wv "2 pmW

"u=QyD |Q=OQyW 1 |xk]vt |rY= |=yx=Q |xWkv "3 pmW

=yxO=O p}rLD w x} RHD w EL@ "5
|Q=Q][= pkv w ptL |rY= |=yXN=W Vv} Ro "1"5

|rY= XN=W 4 'OwHwt |=yxv} Ro u}@ R= u=U=vWQ=m w u=oQ@N C=Q_v x@ xHwD =@
QO xm OvQ=O |Dw=iDt |=yXN=WQ} R '=yu; R= l} Qy xm CU= xOW xDiQo Q_v QO

"CU= xOW x�=Q= 4 pwOH

121

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"|Q=Q][= pkv w ptL |=yQ}Ut u}}aD QO QF-wt |=yQDt=Q=B uOQmXNWt |=Q@ 'u=U=vWQ=m C=Q_v R= pY=L |@D=Qt xrUrU p}rLD Ov}=Qi "4 pwOH
|Q=Q][= pkv w ptL |=Q@ ?U=vt Q}Ut u}}aD QO QFwt |=yQDt=Q=B uOQm XNWt �pw= K]U� hOy

xm@W |=yQ}Ut pw] l}i=QD sOQt nvyQi |vt}= �swO K]U�=yXN=W

Q}Ut pw] =ywQOwN C}i}m sOQt |oO=t; C=wvk Q}F-=D w OwHw
�swU K]U� =yXN=W Q} RQ@=at ?U=vt |L=Q] xk]vt C}atH sm =QD Q=OWy w |y=o ;V}B C}atH sm =QD

QiU QO C}atH sHL VRwt; ptL C=FOLDUt
xm@W |=yQ}Ut ZQa l =vQ]N |=y|Q@ Q=m

Q]Nsm "4 \UwDt "3 l =vQ]N "2 l =vQ]N Q=}U@ "1 �sQ=yJ K]U� =yxv} Ro

"|rY= |=yXN=W |}wO wO |xU}=kt T} QD=t "5 pwOH
C}ty= ?} Q[ xOW xR}r=tQv sOQt nvyQi Q}Ut pw] l}i=QD |vt}= XN=W

0 539 2 706 4 899 4 472 2 449 1 |vt}=
0 237 1 189 2 449 2 1 0 408 l}i=QD
0 126 0 631 1 414 1 0 5 0 224 Q}Ut pw]
0 098 0 493 1 0 707 0 408 0 204 sOQt nvyQi

"|vt}= XN=W |=yQDt=Q=B |}wO wO |xU}=kt T} QD=t "6 pwOH
C}ty= ?} Q[ xOW xR}r=tQv w C=wvk |=y|Q@ Q=m C=FOLDUt C}atH sm =QD XN=W=yv; Q}F=D l =vQ]N pkv w ptL

0 437 1 929 2 828 2 2 449 1 C}atH sm =QD
0 226 1 1 565 1 565 1 0 408 pkv w ptL C=FOLDUt
0 19 0 841 1 414 1 0 707 0 5 l =vQ]N |=y|Q@ Q=m
0 147 0 649 1 0 707 0 707 0 354 =yv; Q}F=D w C=wvk

"l}i=QD XN=W |=yQDt=Q=B |} wO wO |xU}=kt T} QD=t "7 pwOH
C}ty= ?} Q[ xOW xR}r=tQv C}i}m C}atH sm =QD C}atH sHL |=yQ}Ut ZQa XN=W=ywQOwN xk]vt QiU QO xm@W

0 41 1 886 4 472 2 1 414 1 xm@W |=yQ}Ut ZQa
0 29 1 333 3 162 1 414 1 0 707 QiU QO C}atH sHL
0 21 0 965 2 449 1 0 707 0 5 xk]vt C}atH sm =QD
0 09 0 412 1 0 408 0 316 0 224 =ywQOwN C}i}m

"pw] XN=W |=yQDt=Q=B |} wO wO |xU}=kt T} QD=t "8 pwOH
C}ty= ?} Q[ xOW xR}r=tQv Q@=at ?U=vt |L=Q] xm@W Q}Ut pw] XN=W

0 29 0 639 0 408 1 xm@W Q}Ut pw]
0 71 1 565 1 2 449 Q@=at ?U=vt |L=Q]

"nvyQi XN=W |=yQDt=Q=B |} wO wO |xU}=kt T} QD=t "9 pwOH
C}ty= ?} Q[ xOW xR}r=tQv sOQt |oO=t; w |y=o ;V}B VRwt; XN=WQ=OWy

0 407 1 264 1 225 1 581 1 VRwt;
0 25 0 765 0 632 1 0 707 Q=OWy w |y=o ;V}B
0 343 1 049 1 1 414 0 816 sOQt |oO=t;

122

"""p
kvw

ptL
|=y

XN
=Wu

}wOD
w|

@=}RQ
=

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

3/
2|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

R}}=B
�h

}QW
u=Qt

a|
UOv

yt

|=yQ}Ut u}}aD QO QF-wt |=yXN=WQ} R C}ty= |xU}=kt Q=Owtv "3 Q=Owtv
"u=U=vWQ=m x=oO}O R= |Q=Q][= pkv w ptL

|Q}oxH}Dv w EL@ "6
'|O=YDk= '|D}atH |=yp}Uv=DB w |N} Q=D |xk@=U R= |Q=OQwNQ@ p}rO x@ u=QyD QyW
u=QyD |Q}oQ=Qk |iQ] R= "OwW|t ?wULt u=Q}= QyW u} QDsyt """ w |U=}U '|]=@DQ=
'M} Q=D pw] QO Qou=Q} w w QQmt |=yxrRrR O=O} wQ w O=} R |@Uv Q]N =@ xk]vt QO
"Ovm|t Q=mv= p@=kQ}e =Q u; |=Q@ u=QL@ C} Q}Ot XwYNQO |R} Qxt=vQ@ CQwQ[
xm =Q} R &CU= |Q=Q][= pkv w ptL |=yQ}Ut u}}aD '=y|R} Qxt=vQ@ u}= R= |m}
'CU= |QyW |=y|Q@ Q=m w =yVN@ Q}=U u}@ |]=@DQ= |xkrL 'pkv w ptL |xm@W
CUO R= =Q OwN O}it |Q@ Q=m =yVN@ Q}=U ,qta 'u; uO}O ?}U; =@ xm |Qw]x@

"O=O Ovy=wN
|D}atH sHL x@ xHwD =@ =Q u=QyD |Q=OQyW 1 |xk]vt 'Q[=L VywSB =Pr
|=y|oS} w 'xk]vt u}= x@ RwQ pw] QO |DQ=} R QiU |=Q@ u=OvwQyW p}=tD w xHwD p@=k
w p}rLD =@ T=U= u}= Q@ "CU= xO=O Q=Qk VywSB OQwt """ w xk]vt |U=}U X=N
|O=} R C=mv |Q=Q][= pkv w ptL |=yXN=W u}}aD QO QF-wt |=yQDt=Q=B |@=} RQ=

%R= Ov=CQ=@a =yv; u} QDsyt xm CU= G=DvDU= p@=k
w O=Ot= |=yQ}Ut |R=Uxv}y@ w ?=NDv= QO Q=PoQ}F-=D |rY= |=yXN=W �hr=
sOQt nvyQi w �12 Q}Ut pw] '�24 l}i=QD '�54 =@ |vt}= ?}DQD x@ C=Hv

"OvDUy �10
x=oO}O R= |Q=Q][= pkv w ptL =@ x]@=Q QO sOQtnvyQi QO Q=PoQ}F-=D |=yQDt=Q=B �?
xOWx�=Q= |=yVRwt; w Q=OWy w |y=o ;V}B 'sOQt |oO=t; pt=W u=U=vWQ=m
TB 'CU= QDQ=PoQ}F-=D w QDsyt Q=}U@ xOW x�=Q= |=yVRwt; u=}t u}= R= xm &CU=
|y=o ;V}B w sOQt |oO=t; |=yXN=WQ} R 'OQ=O C}ty= �40 7 xm VRwt; R=

"OvQ=O C}ty= OYQO 25 w 34 3 ?}DQD x@ `kwt x@ Q=OWy w
l =vQ]N |=y|Q@ Q=m pt=W =yQ}Ut |vt}= XN=W QO Q=PoQ}F-=D |=yQDt=Q=B �G
C}atH sm =QD w =v@ Q} R sm =QD 'pkv w ptL C=FOLDUt 'xk]vt K]U QO OwHwt

"CU=yv; |Q}oQ=Qk C}akwt w C=wvk OwHw w xk]vt QO
|=yXN=W R=|vt}=XN=W QO =yv; Q}F-=D w C=wvk �14 R=V}@C}ty= OwHw =@ �O
Q}F-=D w C=wvk ẁ[wt x@ uwvm =D |Q=Q][= pkv w ptL |=yQ}Ut u}}aD QO QF-wt

"CU= xOWv xDN=OQB �xrRrR xS} wx@� Kv=wU COW QO =yv;
xm@W |=yQ}Ut ZQa QDt=Q=B 'l}i=QD XN=W QO Q=PoQ}F-=D |=yXN=WQ} R QO �x

|rY= |=yXN=W C}ty= ?} Q[ u}}aD QO =yCw=[k |Q=oR=U |UQQ@ "4 pmW
"Expert Choice Q=Ri=sQv R= xO=iDU= =@ |OOa CQwYx@

|rY= |=yXN=W C}ty= ?} Q[ u}}aD QO =yCw=[k |Q=oR=U |UQQ@ "5 pmW
"Expert Choice Q=Ri=sQv R= xO=iDU= =@

l}i=QD |=yXN=WC}ty=?} Q[ u}}aD QO =yCw=[k |Q=oR=U|UQQ@ "6 pmW
"Expert Choice Q=Ri=sQv R= xO=iDU= =@ |m}i=Qo CQwYx@

nvyQi |=yXN=WC}ty=?} Q[ u}}aD QO =yCw=[k |Q=oR=U|UQQ@ "7 pmW
"Expert Choice Q=Ri=sQv R= xO=iDU= =@ |m}i=Qo CQwYx@ sOQt
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"OvQ=O |Q=Q][= pkv w ptL |=yQ}Ut |R=Uxv}y@ w ?=NDv= OvwQ
l =vQ]N Ov=wD|t |Q=Q][= pkv w ptL |=yQ}Ut QO pvwD w pB |Q}oQ=Qk �R
=} w OwW ?=vDH= COW x@ O}=@ =yQ}Ut u}= |wQ Q@ =ypB |Q}oQ=Qk R= =Pr "OW=@
Q@ xDU}=@ w xDU}=W Qw] x@ O}=@ |R=Usw=kt w |R=Uut}= C=t=Rr= |xv}tm xmv}=
Ov}=Qi QO =yQ}Ut C}@ wr]t u=R}t =@ Q@=at |xm@W ZQa "OwW p=ta= =yu; |wQ
C}@ wr]t u=R}t Q@ =yx=Q ZQa V}=Ri= =@ |va} "OQ=O s}kDUt C@Uv |R=Uxv}y@
u=R}t =@ =y`]=kD u}@ Q}Ut pw] "OwW|t xOwRi= |Q=Q][= pkv w ptL |=Q@ u;
CQ=@ax@ "OQ=O Twmat |x]@=Q |Q=Q][= pkv w ptL OQwt QO =yx=Q C}@ wr]t
x=Dwm pw] ^=Lr x@ xm 'OvDUy QD?wr]t pkv w ptL |=Q@ |}=yQ}Ut 'Qo}O

"OvW=@

|v=tDN=U sm =QD wC}atH sm =QD '�29 QiU QOC}atH sHL '�41 |Q=PoQ}F-=D =@
"OvDUy C}ty= R�=L �9 =@ =ywQOwN C}i}m w �21 =@ OwHwt

pkv w ptL |=Q@ ?U=vt Q}Ut ?=NDv= QO Q}Ut pw] QO Q=PoQ}F-=D |=yQDt=Q=B �w
u}@ R= xm CU= Q@=at ?U=vt |L=Q] w OwHwt |=yQ}Ut pw] pt=W |Q=Q][=
|QDW}@ Q=}U@ C}ty= �71 =@ Q@=at ?U=vt |L=Q] XN=WQ} R 'QDt=Q=B wO u}=

"OQ=O |@=NDv= Q}Ut pw] =@ xU}=kt QO
QO Q=PoQ}F=D |=yQDt=Q=B |QDQ@ u=R}t u}}aD |=Q@ xm 'xU}=kt 11040 |=v@t Q@ �|
C}atH sm =QD QDt=Q=B 'CU= xDiQo CQwY |Q=Q][= pkv w ptL |=yQ}Ut u}}aD
QO =Q Q}F-=D u} QDtm w u} QDW}@ ?}DQD x@ �2 13 =@ =ywQOwN C}i}m w �23 55 =@

=yCWwv=B
1. analytic hierarchy process (AHP)
2. inconsistency ratio
3. inconsistency index
4. random Index
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