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"OvDUy u=tR t w s}mLD ẁQW R= p@k x}rw= QF-wt VvD \}=QW QO l =N

Oa)@ uwO@ QDt=Q=B 10's=yov}mw@ � |B |x}[k w |O=a@= R}r=v; pwY= R= xO=iDU= =@
'Oa)@ uwO@ QDt=Q=B wO T=U= Q@ w � w � '� |=yQDt=Q=B =D CU= xOW h} QaD |Qo}O
h} QaD 'OvDUy |}=yv w x}rw= \}=QW QO x}q Ct=N[ w l =N C=YNWt Qov=}@ xm
\}=QW QO s}mLD ?} Q[ 'x}rw= VvD \}=QW QO s}mLD ?} Q[ QDt=Q=B Q=yJ "OvwW
|xr�Ut QO |}=yv |WmyR Q}Ut pw] w 'x}rw= |WmyR Q}Ut pw] '|}=yv VvD
QO R}v pw] w u=tR |m} R}i C}tm wO u}vJty "OvDUy Q=PoQ}F-=D |]NQ}e s}mLD
uwO@ QDt=Q=B wO 's=yov}mw@ � |B |x}[k j@] =Pr "OvDUy p}NO QwmPt |=yp}rLD
j@=]t Oa)@ uwO@ QDt=Q=B u}rw= "CU= h} QaD p@=k QwmPt |xr�Ut |=Q@ pkDUt Oa)@
QDt=Q=B "CU= xr�Ut |x}rw= C=YNWt |=Q@ u=tR pt=a u=ty w CU= 15 |x]@=Q
OvwQ |xOvyOu=Wv `k=w QO xm 'OwW|t h} QaD 17 |x]@=Q CQwYx@ swO Oa)@ uwO@

"CU= l =N |x}q Ct=N[ w s}mLD ?} Q[ C=Q}}eD

CHr = cvFA
cvRI

�
HdRI
HdFA

�2
(17)

QO |WmyR Q}Ut pw] w s}mLD ?} Q[ ?}DQD x@ HdFA w cvAF 'u; QO xm
"OvDUy s}mLD Ov}=Qi p}tmD R= Oa@ VvD \}=QW

|=Q@ "CU= xOW xO=iDU= C=a@ Qt |xv}tm VwQ R= pOt |=yQDt=Q=B u}}aD |=Q@
xO=iDU= =@ w xOW s=Hv= CHr hrDNt Q}O=kt =@ |irDNt |=yp}rLD 'Qw_vt u}=
OYQO u}@ hqDN= u} QDtm xm � w � '� |xv}y@ Q}O=kt 'C=a@ Qt |xv}tm VwQ R=
VwQ w �8 |x]@=Q� Q[=L VywSB QO |O=yvW}B VwQ =@ xOW x@U=Lt s}mLD

"Ov=xOW u}}aD 'OvyO|t xH}Dv =Q �10 |x]@=Q� OwOLt Cq[=iD
|oDU@ty 'xOW x�=Q= pOt QDt=Q=B xU 'OwW|t xOy=Wt 7 pmW QO xm xvwou=ty
xOW xO=O u=Wv |OOa |=yR}r=v; G}=Dv x@ xHwD =@ "OvQ=O |[=} Q `@=wD =@ |@U=vt

"|]NQ}e s}mLD |xr�Ut |=Q@ Cr=L `@=D |=yQDt=Q=B "7 pmW



44

"""|
]N

Q}e
s}m

LDp
�=Ut

pL
|=Q@

|W
wQ

"Q}eDt Ct=N[ =@ |OOa VwQ G}=Dv =@ xOW x�=Q= VwQ G}=Dv |xU}=kt "8 pmW

"Q}eDt C=YNWt =@ |OOa VwQ G}=Dv =@ xOW x�=Q= VwQ G}=Dv |xU}=kt "9 pmW

's}mLD Ov}=Qi QF= QO xm CU= xOW x�=Q= |m =N |x}q C=YNWt '1 pwOH QO
"CU= xOv=t C@=F u; s}mLD ?} Q[ |rw 'xDi=} Vy=m �50 Q=Okt x@ u; Ct=N[
Q@=Q@ sy =@ l =N M w cc |=yQDt=Q=B xm OyO|t MQ |v=tR |]}=QW u}vJ ',qta
Ct=N[ Q}}eD \ki 's}mLD Ov}=Qi QO |]NQ}e Q=DiQ -=Wvt 'CQwY u; QO xm 'OvW=@

"CU= |UOvy |]NQ}e |xr�Ut l} `k=w QO xm 'CU= l =N |x}q
'1 pwOH C=YNWt =@ |}x}q |=Q@ xOWx�=Q= VwQ G}=Dv |xU}=kt '8 pmW QO
G}=Dv 'u; j@=]t xm &OwW|t xOy=Wt |]NQ}e OwOLt Cq[=iD VwQ G}=Dv =@
s=Hv= R}r=v; QO "OQ=O OwOLt Cq[=iD VwQ G}=Dv =@ |@U=vt j@=]D xOW x�=Q= VwQ
x@ xHwD =@ "CU= xOw@ �3 R= QDtm '|OOa VwQ =@ xOW x�=Q= VwQ hqDN= 'xOW
|]NQ}e ,=O}OW QwmPt |xr�Ut 's}mLD u=tR QO x}q Ct=N[ |OYQO 50 Vy=m
Q_vhQY p@=k R}v C=@U=Lt |=]N 'xOW x�=Q= VwQ CrwyU x@ xHwD =@ "CU= xOw@

"CU=
Ov}=Qi QF= QO xm CU= xOW xDiQo Q_v QO |m =N |x}q C=YNWt '2 pwOH QO
Vy=m R= xOW QmP p}rLD QO "CU= xDi=} Vy=m Q@=Q@ 4 u; s}mLD ?} Q[ 's}mLD
\ki xr�Ut uOw@ |]NQ}e -=Wvt =D 'CU= xOW Q_vhQY l =N |x}q Ct=N[
G}=Dv "OW=@ xDW=Ov OwHw |UOvy |]NQ}e pt=a w OW=@ l =N C=YNWt C=Q}}eD
2 pwOH C=YNWt |=Q@ |OOa VwQ w xOW x�=Q= VwQ =@ xOW s=Hv= |=yp}rLD

"OwW|t xOy=Wt 9 pmW QO R}v
VwQ =@ xOW x�=Q= VwQ G}=Dv hqDN= Q=Okt |xv}W}@ 'Q}N= |=yp}rLD QO
xm OyO|t u=Wv xOW QmP |=yR}r=v; G}=Dv "CU= xOw@ �1 R= QDtm OwOLt Cq[=iD

"|OOa |}=tR;|DU=Q |=Q@ 1 l =N |x}q C=YNWt "1 pwOH
Q=Okt OL=w C}tm
1 QDt x}rw= Ct=N[

0 5 QDt |}=yv Ct=N[
1 RwQ Q@ `@ Qt QDt x}rw= s}mLD ?} Q[
1 RwQ Q@ `@ Qt QDt |}=yv s}mLD ?} Q[
4 Oa)@ uwO@ CHr

8 5 Oa)@ uwO@ �

0 15 Oa)@ uwO@ �

0 35 Oa)@ uwO@ �

"|OOa |}=tR;|DU=Q |=Q@ 2 l =N |x}q C=YNWt "2 pwOH
Q=Okt OL=w C}tm
1 QDt x}rw= Ct=N[
1 QDt |}=yv Ct=N[
1 RwQ Q@ `@ Qt QDt x}rw= s}mLD ?} Q[

0 25 RwQ Q@ `@ Qt QDt |}=yv s}mLD ?} Q[
0 25 Oa)@ uwO@ CHr

0 045 Oa)@ uwO@ �

0 1 Oa)@ uwO@ �

0 4 Oa)@ uwO@ �

"|OOa |}=tR;|DU=Q |=Q@ 3 l =N |x}q C=YNWt "3 pwOH
Q=Okt OL=w C}tm
1 QDt x}rw= Ct=N[

0 5 QDt |}=yv Ct=N[
1 RwQ Q@ `@ Qt QDt x}rw= s}mLD ?} Q[

0 25 RwQ Q@ `@ Qt QDt |}=yv s}mLD ?} Q[
1 Oa)@ uwO@ CHr

1 85 Oa)@ uwO@ �

0 13 Oa)@ uwO@ �

0 41 Oa)@ uwO@ �

CHr xm |DQwY QO "OwW|t s}mLD CaQU V}=Ri= Ea=@ x}q Ct=N[ w
Vy=m Ea=@ x}q Ct=N[ w Kr=Yt C=YNWt C=Q}}eD 'OW=@ 1 R= QDlJwm
w x}q Ct=N[ Vy=m |xOvvm `} QUD Q}F-=D \}=QW u}= QO "OwW|t s}mLD CaQU
l =N |Q}PBPwiv ?} Q[ Vy=m |xOvvm Ov)m Q}F-=D R= QDtm l =N |Q}PBsm =QD ?} Q[
Vy=m |xOvvm `} QUD Q}F-=D 'OW=@ 1 Q@=Q@ CHr xm |DQwY QO u}vJty "CU=
|Q}PBPwiv ?} Q[ Vy=m 'xOvvm Ov)m Q}F-=D =@ l =N |x}q |Q}PBsm =QD w Ct=N[
"Ow@ Oy=wN |k=RQD s}mLD |Qw�D x@=Wt s}mLD |xr�Ut w OwW|t |FvN l =N
xOW xDiQo Q_v QO QwmPt umtt Cr=L xU 'xOW x�=Q= VwQ |DUQO |UQQ@ |=Q@

"CU=



45

1|
xQ=t

W'
39

�2
|xQ

wO'
�14

02
Q=y@

�h
}QW

u=Qt
a|

UOv
yt [10]"|y=oW}=tR; G}=Dv =@ |}=tR;|DU=Q |=Q@ 5 l =N |x}q C=YNWt "5 pwOH

Q=Okt OL=w C}tm
0 022 QDt x}rw= Ct=N[
0 020 QDt |}=yv Ct=N[
0 302 RwQ Q@ `@ Qt QDt x}rw= s}mLD ?} Q[
0 389 RwQ Q@ `@ Qt QDt |}=yv s}mLD ?} Q[
1 5 Oa)@ uwO@ CHr
3 09 Oa)@ uwO@ �

0 134 Oa)@ uwO@ �

0 387 Oa)@ uwO@ �

\UwD xOW x�=Q= |y=oW}=tR; G}=Dv =@ xOW x�=Q= VwQ G}=Dv |xU}=kt "11 pmW
[7]"�2007� u=Q=mty w |U=@a

?v=Ht p}rLD w |y=oW}=tR; G}=Dv =@ xOW x�=Q= VwQ G}=Dv |xU}=kt "12 pmW
[10]"�2018� u=Q=mty w w@ \UwD xOW x�=Q=

V}=tR; "CU= xOW x�=Q= 'CU= xOW V}=tR; |m}rwQO}y s}mLD x=oDUO QO xm
s=Hv= ?v=Ht p}rLD T=U= Q@ |]NQ}e s}mLD pL VwQ |}=tR;|DU=Q |=Q@ |vwvm
xOW x�=Q= VwQ G}=Dv =@ xm '?v=Ht p}rLD VwQ w QwmPt V}=tR; G}=Dv "CU= xOW

"OwW|t xOy=Wt 12 pmW QO 'CU= xOW xU}=kt
p}rLD VwQ G}=Dv =@ |R}J=v hqDN= 'xOW x�=Q= VwQ G}=Dv '12 pmW j@=]t
=@ xU}=kt QO xOW x�=Q= VwQ G}=Dv "CU= xDW=O |y=oW}=tR; G}=Dv R}v w ?v=Ht

"CU= xOw@ QDl}ORv |y=oW}=tR; G}=Dv x@ '?v=Ht p}rLD VwQ G}=Dv

Q}eDt C=YNWt =@ |OOa VwQ G}=Dv =@ xOW x�=Q= VwQ G}=Dv |xU}=kt "10 pmW
"|k=RQD |Qw�D x@=Wt

u=Q=mty w |U=@a \UwD xOW x�=Q= |y=oW}=tR; |xvwtv C=YNWt "4 pwOH
[7]"�2007�

Q=Okt OL=w C}tm
0 065 QDt x}rw= Ct=N[
0 052 QDt |}=yv Ct=N[
2 59 RwQ Q@ `@ Qt QDt x}rw= s}mLD ?} Q[
3 46 RwQ Q@ `@ Qt QDt |}=yv s}mLD ?} Q[
2 09 Oa)@ uwO@ CHr

4 35 Oa)@ uwO@ �

0 14 Oa)@ uwO@ �

0 38 Oa)@ uwO@ �

=Q Kr=Yt C=YNWt Q}}eD |]NQ}e Q=F; |}q=@ CkO =@ Ov=wD|t 'xOW x�=Q= VwQ
"Ovm C=@U=Lt OQ=w

Ov}=Qi QF= QO xm 'CU= xOW x�=Q= |m =N |x}q C=YNWt R}v '3 pwOH QO
\}=QW "CU= xDi=} Vy=m u; Ct=N[ |rw 'V}=Ri= u; s}mLD ?} Q[ 's}mLD
|=yR}r=v; G}=Dv "CU= C@=F Ct=N[ w s}mLD ?} Q[ =@ |k=RQD s}mLD x@=Wt 'Q}N=

"OwW|t xOy=Wt 10 pmW QO R}v xOW s=Hv=
x�=Q= VwQ G}=Dv R}v \}=QW u}= QO 'OwW|t xOy=Wt 10 pmW QO xm xvwou=ty

"CU= xOw@ |OOa VwQ Q@ j@]vt ,=k}kO xOW

Qo}O |=yVwQ w |y=oW}=tR; G}=Dv T=U= Q@ |}=tR;|DU=Q "2"3
\UwD xOW s=Hv= |=yV}=tR; G}=Dv 'xOW x�=Q= VwQ OQmrta QDW}@ |xU}=kt |=Q@
xO=iDU= [10]'�2018� u=Q=mty w 12w@ u}vJty w [7]'�2007� u=Q=mty w |U=@a
\UwD xm �1 |xvwtv� |Dr}U TQ |xvwtv C=YNWt '4 pwOH QO "CU= xOW
xDiQo CQwY |m}rwQO}y s}mLD V}=tR; u; |wQ Q@ [7]'�2007� u=Q=mty w |U=@a

"CU= xOW x�=Q= 'CU=
w |U=@a |y=oW}=tR; G}=Dv x=Qty x@ xOW x�=Q= VwQ G}=Dv '11 pmW QO
j@=]D xOW x�=Q= VwQ G}=Dv 'u; j@=]t xm &OwW|t xOy=Wt [7]'�2007� u=Q=mty

"CU= xDW=O =yV}=tR; G}=Dv =@ |@ wN Q=}U@
[10]'�2018�uQ=mty w w@\UwD xm|y=oW}=tR;|xvwtvC=YNWt '5pwOHQO



46

"""|
]N

Q}e
s}m

LDp
�=Ut

pL
|=Q@

|W
wQxmu}= Q@xwqa xOW x�=Q= VwQ QO "CU= u}}aD p@=k |}=yv w x}rw= \}=QW wO QO

w l =N |x}q Ct=N[ C=Q}}eD 'OwW|t xDiQo Q_v QO Q}eDt l =N C=YNWt
'xOW x�=Q= VwQ R= xO=iDU= =@ "OwW|t C=@U=Lt OQ=w R}v |WmyR Q}Ut pw]
=Q C@=F Ct=N[ w s}mLD ?} Q[ =@ |k=RQD s}mLD |xrO=at |=y?=wH u=wD|t
xO=iDU= Q}eDt Ct=N[ w s}mLD ?} Q[ =@ |]NQ}e s}mLD OYQO u}}aD |=Q@

"OQm
|y=oW}=tR; G}=Dv R}v w |OOa VwQ R= 'xOW x�=Q= VwQ CkO |UQQ@ |=Q@
VwQ xm O=O u=Wv QwmPt VwQ G}=Dv |xU}=kt "CU= xOW xO=iDU= xOW QWDvt
VwQ w |y=oW}=tR; G}=Dv u}@ w OQ=O |}q=@ CkO 'xO=U |Ov@pwtQi OwHw =@ Q}N=

"OQ=O OwHw |rt=m |oDU@ty '|OOa

|Q}oxH}Dv "4
|xr�Ut pL |=Q@ |oDiW; |=yCr=L swyit T=U= Q@ |WwQ 'Q[=L VywSB QO
|Q}PBsm =QDC=Q}}eD R=|W=v|]NQ}ep}rLDG}=Dv xm 'CU= xOW x�=Q= s}mLD|]NQ}e
|]N s}mLD |=yR}r=v; R= xO=iDU= =@ =Q l =N |x}q Ct=N[ R}v w |Q}PBPwiv w
R= |@}mQD CQwYx@ |]NQ}e p}rLD G}=Dv "Ovm|t u}}aD |k=RQD |Qw�D T=U= Q@
\}=QW wO QO C@=F |=yCt=N[ w s}mLD ?}=Q[ =@ |]N R}r=v; wO |=y?=wH
"CU= xOW u=}@ s}mLD p}tmD R= Oa@ |}=yv VvD w s}mLD ẁQW R= p@k x}rw= VvD
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