
h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt

8�3
"X

'2|
xQ=t

W'
26

�1
|xQ

wO %u=} QDWt C}=[Q =@ C=tON C}i}m C}y=t |xU}=kt
|QDUm =N sDU}U |x} Q_v OQ@ Q=m

�Q=}Wv=O� u=} Q@HvQ s=Qy@
�OWQ= |U=vWQ� |wHWv=O� O=@;peW xO=R|rk pwUQ

u=yiY= x=oWv=O 'O=YDk= w |Q=O= swra |xOmWv=O

QDW}@ xHwD ?Hwt 'xDi=}xaUwD |=yQwWm QO =yu=tR=U C}kiwt QO C=tON |QwLt Vkv
w C=tON C}i}m C}y=t lQO T=U= u}tyQ@ "CU= xOW QDQ@ C}i}m =@ |D=tON |x�=Q= x@
u}= QO =Pr "CU= xOw@ |D} Q}Ot C=k}kLD R= |Q=}U@ ẁ[wt u=} QDWt C}=[Q =@ u; \=@DQ=
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u}vJ 'OW=@ Q}PBu=mt= |HQ=N |=yQ=DiQ j} Q] R= xOy=Wt \ki w OW=@ xDN=vW=v
xJv=vJ p@=kt QO "CU= C=aq]= Ow@tm |=vatx@ xm Ov} wo x=}U |x@aH =Q |tDU}U

OwW|t pY=L xOW |Q=O} QN CtON =} q=m R= |QDWt C}=[Q u=R}t R= �|QDWt
"OQ=O CtON =} q=m R= xm CU= |Q=_Dv= R= QD=Qi u; |ak=w u=R}t w

C}=[Q xm OQm \=@vDU= u}vJ u=wD|t 'q=@ QO xOW QmP C=k}kLD T=U=Q@
C=tON C}i}m |=yQ}eDt Q=_Dv= OQwt OQmrta w |ak=w OQmrta Q}F-=D CLD |QDWt
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"CU= Cw=iDt |QDWt C}=[Q Q@ Q}eDt Qy Q}F-=D u=R}t xm Cio u=wD|t
|QDWtC}=[Q w C=tONC}i}m xm OvOkDat |@=} Q=R=@ u=Q_v?L=Y R= |Q=}U@
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�C=tON C}i}m� w �|QDWt C}=[Q� 'Q=DN=U wO Qy QO xm OvOkDat u}vJty

[19]"OyO|t Q=Qk xU}=kt OQwt =yOQ=Ov=DU= |[a@ =@ =Q CtON OQmrta
C}i}m w C}=[Q Q=DN=U wO Qy xm =Hv; R= Ovvm|t Q=y_= Cw@ w TwDv=U
^=Lrx@ [21]'OvQ=O |m =QO= |@=} RQ= w C=Q=_Dv= =@ \@DQt lQDWt |xv}tR C=tON
R}=tD "OR Ovw}B sy x@ C=Q=_Dv= pt=a uDiQoQ_v QO =@ =Q swyit wO u}= u=wD|t |Q_v
w [11]xOW |krD u=Q}Ot |=Q@ syt |Qt= C=tON C}i}m w u=} QDWt C}=[Q u}@
u=} QDWtC}=[Q u}t-=D |=Q@ q=@C}i}m =@|D=tON |x�=Q= O}=@ C=tON u=oOvvmx[Qa

"OvyO Q=Qk OwN Q=mw?Um hOy =Q
|D=tON |x�=Q= xm OvO}UQ xH}Dv u}= x@ OwN j}kLD |] R}v nv}U w nvQBU=
u}@ R}=tD u}=Q@=v@ w [22]OQw;|t u=etQ= x@ =Q �|QDWt C}=[Q� q=@ C}i}m K]U =@
xm OvQ=O|t Q=y_= Qwr}D w u}vwQm OvJQy &OUQ|tv Q_v x@ syt u=OvJ Q=DN=U wO u}=
xOWl =QO= C}i}m 'CUq=@ CqwYLt x@ C@Uv |vyP |Q}oQO xm |}=yC}a[w QO

[11]"CU= Q=OQwNQ@ |QDW}@ C}ty= R= |QDWt C}=[Q x@ C@Uv
u=} QDWt C}=[Q x@ QDW}@ O}=@ u=Q}Ot xm OvOkDat |Qo}O u}kkLt 'p@=kt QO
"OQ=O u=} QDWt |Q=O=iw Q@ |QDW}@ s}kDUt Q}F-=D Q=DN=U u}= =Q} R [23]Ovvm xHwD
u=oOvwWVUQB xm OW QHvt xH}Dv u}= x@ 1995 p=U QO xOt; pta x@ C=k}kLD
wO u}= w OvDU}v p�=k C=tON C}i}m w C}=[Q Q=DN=U wO u}@ |yHwDp@=k R}=tD
xO=O u=Wv C=k}kLD u}= QO =yxO=O p}rLD [24]"Ovv=O|t Qo}Om} hO=QDt =Q Q=DN=U
Cw=[k Q@ X=N |D=tON |=ysDU}U w O=Qi= CQ=yt x@ \w@ Qt pt=wa xm CU=
C=tON Ow@y@ 'j}kO |Ov@u=tR xJQo = 'CU= Q=PoQ}F-=D C=tON C}i}m OQwt QO O=Qi=

"OvQ=O u=} QDWt C}=[Q Q@ |QDW}@ Q}F-=D |m} R}i \}Lt w
wO u}= xm OvOQ@ |B xH}Dv u}= x@ |rt=a p}rLD ltm =@ |wmlt w nvQBU=
xQ=W= OwN j}kLD QO Vv=Q=mty w Qmrwy@=O u}vJty [19]"OvQo}Om} R= R}=tDt Q=DN=U
COWx@ |rw OvQo}Om} R= R}=tDt C=tON C}i}m w C}=[Q Q=DN=U wO xJQo xm OvOQm
C}i}m Q}F-=D |QDWt C}=[Q xm Ovvm|t u=}@ u=kkLt u}= [25]"Ov=\@DQt Qo}Om} =@

"Ovm|t p}OaD =Q u=} QDWt |Q=DiQ C=W}=Qo Q@ C=tON
C=tON C}i}m w |QDWt C}=[Q Q=DN=U wO xm OvOkDat u}kkLt Qo}O |wU R=
|]}=QW |] xm u=vJ OvW=@ xDW=O Ck@=]t sy =@ Ovv=wD|t |Y=N \}=QW QO

[26]"OvW=@ Qo}Om} R= R}=tDt Ovv=wD|t
C}i}m xm OwW|t \=@vDU= u}vJ ẁ[wt C=}@O= QO GQOvt Oy=wW T=U=Q@
"OvQo}Om} x@\@DQt =t= OQix@ QYLvt w Cw=iDt Q=DN=U wO |QDWtC}=[Q wCtON

j}kLD |SwrODt
|rm C}i}m u}@ |x]@=Q xm CU= |W}=t}B |i}YwD |xar=]t l} Q[=L j}kLD
QO CtON C}i}m O=a@= R= l} Qy =@ =Q u=} QDWt |rm C}=[Q w xOW\=@vDU=
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C}i}m OQwtQO u=} QDWt Cw=iDt VQov Qou=}@ xDmv u}= "CU= Cw=iDt |QDWt
=@ "OvQ=OvB|t Cw=iDt Q=DN=U wO =Q swyit wO u}= w CU= |OvtC}=[Q w CtON
wO |QDWt C}=[Q w CtON C}i}m� %OQ=O|t u=}@ xm swU |x}[Qi xH}Dv u}=

"OwW|t C}=tL '�Ov=Cw=iDt Q=DN=U
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CQwYx@ |QDWtC}=[Q Q@ Q=PoQ}F-=Dpt=wa?}DQD =t= 'CU=|D=}rta w|vi '|D=}rta
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"OwW|t OQ �OQ=O |QDWt C}=[Q w CtON C}i}m Q@ |QDW}@ Q}F-=D |vi

"OwW|t xO}t=v O}iU |x@aH 'OW=@ xOW xDN=vW ,qt=m sDU}U |rN=O C=} wDLt
VN@ QO w OW=@ xOW xDN=vW |=yxO=O |=Q=O sDU}U l} R= |WN@ xJv=vJ p=L
|[=} Q T=U= "OwW|t xO}t=v |QDUm =N sDU}U 'OvW=@ xDN=vW=v =yxO=O Qo}O
CU= lJwm |xvwtv sHL x@ \w@ Qt |=yxO=O |QU |xOvvmu=}@ |QDUm =N sDU}U
R}r=v; sDU}U l} 'sDU}U u}= [29]"OvyO|tv u=Wv =Q |YNWt |]N ?}DQD xm
|iO=YD ,qt=m u; |=yxO=O xm |Qw]x@ CU= �|QDUm =N \=@DQ= |x}L=v� |=Q@ x}=B
Ov}=Qi u=wvax@ =Q |iO=YD |=yOv}=Qi s=tD x} Q_v u}= "Ov=XNWt |wor= Ok=i w
sDU}U X=N |=yxYNWt [30]"OyO|t Q=Qk |UQQ@ CLD xvt=O l} QO |QDUm =N

%xrtHR= 'OvQ=O |Yk=v |=ys=}B xm CU= |}=ysDU}U |=Q@ |QDUm =N
&OvW=@ XNWt=v sDU}U |=yQDt=Q=B -

&OW=@ XNWt=v pt=wa u}@ \=@DQ= -

&OW=@v xOW xDN=vW Kw[wx@ sDU}U Q=DN=U -

"OW=@ XNWt=v OQmQ=m |=v@ Q} R ZQi -

%OQm xYqN u}vJ u=wD|t =Q |QDUm =N \=@DQ= p}rLD w x} RHD pL=Qt
&|rY= |=yxO=O uOQmxR}r=tQv "1

|QU Qy |=Q@ |QDUm =N \=@DQ= ?} Q[ |x@U=Lt |=Q@ 1 |x]@=Q R= xO=iDU= "2
"x]w@ Qt QwDm =i |Q=DiQ |=yxO=O

�(k) = �min + ��max

�i(k) + ��max
(1)

xOW p=tQv O=Oa= hqDN= pY=L u} QDlJwm hQat �min pwtQi u}= QO xm
u} QDnQR@ Qou=}@ �max w CU= C}i}m O=a@= R= l} Qy w |rm C}i}m Q]U
jO=Y R}v u=} QDWt |rm C}=[Q OQwtQO OQ=wt u}= xm CU= hqDN= pY=L
xDiQo Q_v QO 0 5 |w=Ut =} QDlJwm xOWh} QaD CQwYx@ � u}vJty "CU=

"OwW|t
|QU Qy |=Q@ |QDUm =N \=@DQ= |xHQO |x@U=Lt |=Q@ 2 |x]@=Q R= xO=iDU= "3

"x]w@ Qt QwDm =i |Q=DiQ |=yxO=O R=

ri = 1
m

mX
k=1

�i(k) (2)

"CU= =yxt=vVUQB O=OaD m u; QO xm
R= l} Qy |Q=PoQ}F-=D u=R}t C} wrw= u}}aD |=Q@ xOt; CUO x@ C=HQO |xU}=kt "4

"�u=} QDWt C}=[Q w C=tON C}i}m � =yQ=DN=U R= l} Qy Q@ C}i}m O=a@=

"u=} QDWt \UwD xOW \=@vDU= |rm C}i}m pt=a |=Q@ |QDUm =N \=@DQ= |xHQO "1 pwOH
r10 r9 r8 r7 r6 r5 r4 r3 r2 r1 xHQO

0 788808 0 744038 0 78579 0 660762 0 7660624 0 738305 0 78788 0 784934 0 768161 0 836484 |rm C}i}m

"xOW x�=Q= C=tON R= u=} QDWt |rm C}=[Q pt=a |=Q@ |QDUm =N \=@DQ= |xHQO "2 pwOH
r10 r9 r8 r7 r6 r5 r4 r3 r2 r1 xHQO

0 758771 0 788012 0 777953 0 696119 0 754566 0 762738 0 803511 0 782386 0 805693 0 807699 |QDWt C}=[Q
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