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u=Wv G}=Dv "Ov=xOW xU}=kt 2 Q=Owtv ?r=k QO w FANP w FAHP VwQ wO R=
'OwW xDiQo Q=Qk Q_v Ot pOt QO =yQ=}atQ} R w =yQ=}at u}@ |oDU@=w x=oQy xm OyO|t

"Ovvm|t |}x_Lqt p@=k Q}}eD pY=L |=yC} wrw= w u=Rw=
0 121 uRw =@ �C4� |QDWt V}=Ri= MQv xm |r=LQO O}O u=wD|t p=Ft |=Q@
uRw =@� FANP VwQ QO Q=}at u}ty 'OQ=O FAHP VwQ j@] =Q x@DQ u}twU
w =yQ=}at u}@ |rN=O \@=wQ Qt= u}= Cra "OQ=O Q=Qk syOR}U |x@DQ QO �0 026
=Q C=U}=kt u}=� "CU= xOWv xDiQo Q_v QO FAHP VwQ QO xm CU=yQ=}atQ} R

�"O=O s=Hv= R}v |a]k ANP w AHP |=yVwQ R= pY=L G}=Dv |wQ u=wD|t

(FAHP) FANP w (AHP) ANP |xU}=kt "3"4
x@ MCDM p�=Ut pL |=yVwQ u} QDG}=Q R= ANP w AHP xm u}= OwHw =@
u=v}t]= sOa \}=QW =@ xyH=wt QO u=Wha[ Crax@ ,qwtat =t= 'OvwQ|t Q=tW
xOW |aU j}kLD u}= QO 'Qw_vt u}O@ "OvQ}o|t Q=Qk O=kDv= OQwt �|R=i� sy@t w
"s}yO Q=Qk |UQQ@ OQwt |a]k w |R=i \}Lt wO QO =Q =yVwQ u}= R= pY=L G}=Dv
w ANP VwQ R= xO=iDU= =@ =Q =yv; |=yC} wrw= w =yQ=}at Q} R |}=yv u=Rw= 3 Q=Owtv

"OyO|t u=Wv FANP

|R=i \}Lt QO ANP VwQ |=QH= R= pY=L G}=Dv OwW|t xOy=Wt xm u=vJ
R= pY=L G}=Dv xm CU= u; Qt= u}= |rY= Cra "CU}v u=Um} |a]k \}Lt w

'ANP 'AHP R= pY=L G}=Dv |x}=B Q@ =yQ=}at Q} R w =yQ=}at u=Rw= "11 pwOH
"FANP w FAHP

|@Uv u=Rw= =yQ=}atQ} R w |rY= |=yQ=}at
FANP FAHP ANP AHP

0 297 0 353 0 245 0 399 |r=t (F )

0 545 0 401 0 721 0 515 �|r=} Q |RQ=� Cq}yUD |=]a= F1

0 007 0 012 0 008 0 034 �|r=} Qw |RQ=� xOQBU ?PH F2

0 228 0 344 0 149 0 297 |Q=HQ}e C=@r=]t F3

0 200 0 183 0 115 0 103 |Q=@Da= |=yC}r=ai sHL F4

0 020 0 060 0 008 0 051 x@aW Ot;QO F5

0 315 0 550 0 424 0 415 |QDWt (C)

0 627 0 483 0 785 0 673 |QDWt C}=[Q C1

0 129 0 122 0 071 0 087 pwYLt |Q@yQ C2

0 162 0 176 0 120 0 144 |QDWt ^iL MQv C3

0 082 0 220 0 025 0 097 |QDWt V}=Ri= MQv C4

0 204 0 038 0 165 0 074 |rN=O |=yOv}=Qi (I)

0 586 0 420 0 784 0 623 OQ=Ov=DU= |=ysQi w =yOv}=Qi I1

0 233 0 310  141 0 273 VwQi R= TB C=tON I2

0 181 0 270 0 075 0 104 l}vwQDmr= |Q=Omv=@ I3

0 184 0 060 0 166 0 112 |Q}oO=} w OWQ (L)

0 283 0 409 0 353 0 518 u=vmQ=m C}=[Q L1

0 181 0 077 0 233 0 104 C=aq]= x@ |UQDUO L2

0 056 0 129 0 088 0 108 u=vmQ=m |Q=oOv=t L3

0 218 0 216 0 147 0 135 |}xiQL VRwt; L4

0 161 0 157 0 117 0 095 u=vmQ=m x@ QHD L5

0 101 0 012 0 064 0 041 |v=tR=U x@DQt L6

pwOH u}= R= pY=L G}=Dv p}rLD x@ xt=O= QO "CU= xOy=Wt p@=k 11 pwOH QO
"s} R=OQB|t

|rY= |=yQ=}at u=Rw= |xU}=kt "1"4
Qy QO xm OyO|t u=Wv 1 Q=Owtv QO |rY= |=yQ=}at |@Uv u=Rw= xU}=kt G}=Dv
C}ty= swO |x@DQt QO |r=t Q=}at w C}ty= u} QDq=@ |QDWt Q=}at 'VwQ Q=yJ
xU R= xOt; CUO x@ u=Rw= `k=w QO "Ov=Cw=iDt =yv; |}=yv u=Rw= =t= 'CU= xDiQo Q=Qk
C}ty= '|ak=w \}=QW QO xm |r=L QO 'Ovvm|t |a=OD =Q p;xO}= \}=QW pw= VwQ
QO Q=}at wO u}= u=Rw= uOw@ l}ORv "CU}v |QDWt Oa@ R= QDsm lv=@ |=Q@ |r=t Oa@
|=yOv}=Qi Q=}at wO OQwtQO u}vJty "CU= ẁ[wt u}= Q@ |O}m -=D FANP VwQ
x@ xHwD =@ |rm Cr=L QO xm xOW x�=Q= |Dw=iDt |=yC} wrw= 'OWQ w |Q}oO=} w |rN=O
'=yVwQ Q}=U x@ C@Uv FANP VwQ R= xOt; CUO x@ u=Rw= 'lv=@ u=oQ@N C=Q_v

"OQ=O |QDW}@ Ck@=]t C=QO=Y xaUwD lv=@ OQmrta w |ak=w \}=QW =@
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O=a u=v}t]=\}=QW QO|Q}os}tYD xm OyO|t u=Wv '=yVwQu}= |Q}oQ=mx@ R=pY=L|rm
pmWt u=oOvQ}os}tYD |=Q@ |a]k |=yVRQ= R= xO=iDU= =@ |@=} RQ= C=R=}Dt= u}}aD w
"OyO|t Vy=m |Q}os}tYD QO =Q =yv; |Q}PBh=]av= w pta |O=R; |OL =D w CU=
"OQm x@re pmWt u}= Q@ u=wD|t |R=i AHP R= xO=iDU= =@ xm s}O=O u=Wv TBU
u=mt= xm CU= |v=tR u; w OwW|t xH=wt CUmW =@ R}v |R=i AHP |y=o =t=
"OW=@ xDW=O OwHw s}tYD |=yQ=}at w Kw]U u=}t |QDV}@ xO}J}B \@=wQ Qw[L
Q_v QO =@� |R=i ANP R= xO=iDU= =@ |QDxv=v}@`k=w G}=Dv u=wD|t |OQ=wt u}vJ QO

"OQw; CUO x@ �=yOQwNR=@ w |vwQ}@ '|vwQO |=y|oDU@=w uDiQo
?U=vt pOt BSC w FANP |=v@tQ@ OQm} wQ ?}mQD =@ j}kLD u}= QO u}=Q@=v@
|vwQO |oDU@=w w |@D=QtxrUrU Q=DN=U =@ C=QO=Y xaUwD lv=@ OQmrta |@=} RQ=
%OW u=}@ BSC |=QH= QO syt w \@DQt |x@vH wO ?}DQDu}O@ "OW |L=Q] <=RH=
u}}aD w &OvQ=O |vyP C}y=t xm |}=yv; xS} wx@ '=yQ=}at w O=a@= u}@ |oDU@=w |UQQ@

"=yv; x@ \w@ Qt |=yQ=}at w BSC O=a@= u=Rw=
AHP R= BSC |=QH= w OQmrta |@=} RQ= |xv}tR QO u}W}B C=ar=]t QO
|=yQ=}at u}@ OwHwt |=y|oDU@=w C=ar=]t u}= `k=w QO =t= 'CU= xOW xO=iDU=
=} wB \@=wQ OwHw xm Ovm|t u=aP= BSC xm |r=LQO "Ov=xDiQov Q_v QO =Q OQmrta
u}@ \@=wQ Q}F-=D uwO@ Ov=wD|tv x=oO}O l} C}ty= xm CU=vat u}O@ 'V}=yx=oO}O u}@
|=y|oDU@=w u=wD|t FANP R= xO=iDU= =@ u}=Q@=v@ "OwW u}}aD Qo}O |=yx=oO}O
"OQm |UQQ@ =Q =yxv} Ro xOvvmu}}aD pt=wa w |aQi |=yQ=}at '=yQ=}at u}@ p@=kDt
'TwULt Q}e w TwULt '|r=t Q}e w |r=t pt=wa u=wD|t BSC \UwD u}vJty
|=yxO=O p}rLD w xU}=kt =@ 'xH}Dv QO "O=O \=@DQ= sy x@ =Q |HQ=N w |rN=O
w |a]k \}=QW QO xOt; CUO x@ |=yxO=O u}vJty w ANP w AHP R= pY=L
|xRwL QO� BSC =@ ?}mQD QO QDxv=}=Qo`k=w w QDQ@ |WwQ =Q FANP u=wD|t '|R=i

"OQm |iQat �|Q=Omv=@
R= xO=iDU= =@ j}kLD u}= QO xDiQQ=m x@ OQwt OwW|t O=yvW}B xOv}; C=ar=]t |=Q@
ANP OQm} wQ?}mQD QO |QDUm =N |x} Q_v Ovv=t 'u=mt= |x} Q_v R= |O}OH p=mW=
"OwW xU}=kt j}kLD u}= G}=Dv =@ xrY=L G}=Dv w OwW |R=UpOt w |UQQ@ 'BSC w

|=yVwQ R= xO=iDU= =@ =yQ=}atQ} R |=yC}wrw= w |}=yv u=Rw= xU}=kt "3 Q=Owtv
"FANP w ANP

x@ |O=} R OL =D lv=@ u=U=vWQ=m w u=oQ@N \UwD xDiQo s=Hv= |HwR C=U}=kt
|=yCw=[k xm OvOkDat =yv; |iQ] R= "CU= xDU@=w =yv; |vyP |=yCw=[k w C=Q_v
ANP VwQ u}=Q@=v@ "OvQDO=tDa= p@=k |a]k |=yCw=[k x@ C@Uv 12|}xrY=i
|Q}os}tYD |=Q@ =Q VQov R= |QD?U=vt ?=DR=@ w QDxO=U \}=QW |R=i (AHP)

\}Lt QO =yVwQ u}= |=QH= R= pY=L G}=Dv xOW ?Hwt Qt= u}= w xOQm sy=Qi =yv;
|QDV}@ Ck@=]t lv=@ OQmrta w |ak=w \}=QW =@ |a]k Cr=L x@ C@Uv |R=i

"OW=@ xDW=O

|Q}oxH}Dv "5
|@D=QtxrUrUp}rLD |=yVwQ R= xO=iDU= QOC=Q_vhqDN= x@MU=B |=Q@j}kLDu}= QO
|=yQ=}atC}ty= u=Rw= u}}aD Qw_vtx@ u}vJty w BSC =@?}mQD QO|}xm@W p}rLD w
|=yVwQ R= '|v=Uv= |=yCw=[k R= pY=L C=t=y@= Vy=m w pOt OQmrta |@=} RQ=
|xH}Dv "OW xO=iDU= |R=i w |a]k \}Lt wO QO BSC |=QH= QO ANP w AHP

=yCWwv=B
1. balance scorecard (BSC)
2. leading indicators
3. lagging indicators
4. fuzzy analytic hierarchy process (FAHP)
5. pairwise comparisons
6. hierarchy decision tree
7. logarithmic least square
8. extent analysis method
9. triangular fuzzy number (TFN)
10. fuzzy analytic network process (FANP)
11. Supermatrix
12. interval judgment
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