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�	RSTSUV	WTRRXTSWYZT[SR\	]W^_`VXa9	 RZ\bTc/
caV	R	YbdeVcYVX	bTf^c^XVWc^RSVg	ZS^WYec^g	c^/
XYcThYY9	Z	eTRSc^RSY9	YbdeT[SR\	]W^hVRRa	R`^/
Z^^_WTb^ZTSV`Uc^g	 Y	 RVXTcSYeVRf^g	 iVWYZThYY�
�cT`Yb	R]VhYjYfY	ZbTYX^iVgRSZY\	R`^Z^^_WTb^/
ZTSV`Uc^k^	Y	RVXTcSYeVRf^k^	dW^ZcVg	^SfWaZTVS
lYW^fYV	]VWR]VfSYZa	i`\	YRR`Vi^ZTcY\�	YbdeT/
[SR\	 ^R^_Vcc^RSY	 f^X]^bYhY^cc^g	 RVXTcSYfY
]W^YbZ^ic^k^	 R`^ZT9	 VV	 Z`Y\cYV	 cT	 ]dSY	 iT`U/
cVglVk^	 RVXTcSYeVRf^k^	 WTbZYSY\	 ]W^YbZ^ic^k^
R`^ZT9	eS^	]WYZ^iYS	f	RYRSVXTSYbThYY	XVmdW^Z/
cVZan	^Sc^lVcYg9	Za\Z`VcY[	c^Zan	bTf^c^XVW/
c^RSVg	 Yn	jdcfhY^cYW^ZTcY\�

�	]^R`VicVV	ZWVX\	SVWXYc	$iVWYZThY\%	]^`d/
eY`	lYW^f^V	 WTR]W^RSWTcVcYV�	 �c	X^mVS	 ^bcT/
eTSU	 fTf	 ]W^hVRR	 R`^Z^^_WTb^ZTSV`Uc^g	 iVWYZT/
hYY	&Vk^	SWTiYhY^cc^V	bcTeVcYV(9	STf	Y	]W^hVR/
Ra9	RZ\bTccaV	R	RVXTcSYeVRfYXY	]WV^_WTb^ZTcY/
\XY�	�T	cTl	Zbk`\i9	iTccag	SVWXYc	]VWVc^RYS/
R\	Yb	RjVWa	R`^Z^^_WTb^ZTcY\	Z	RjVWd	RVXTcSY/
fY	Z	RY`d	S^k^9	eS^	i`\	^_VYn	RjVW	WVeU	YiVS	^
Z^bcYfc^ZVcYY	 c^Z^g	 ViYcYha	 &RVXTcSYeVRf^g
Y`Y	 X^Wj^`^kYeVRf^g(	 cT	 _TbV	 dmV	 RdoVRSZd/
[oVg�	�icTf^9	_VbdR`^Zc^9	]^c\SY\	$R`^Z^^_WT/
b^ZTSV`UcT\	iVWYZThY\%	Y	$RVXTcSYeVRfT\	iVWY/
ZThY\%	 i^`mca	 _aSU	 WTbkWTcYeVca�	 Z	 ]VWZ^X
R`deTV	WVeU	YiVS	^	Z^bcYfc^ZVcYY	c^Z^k^	 R`^ZT
R	 YR]^`Ub^ZTcYVX	 S^k^	 Y`Y	 Yc^k^	X^Wj^`^kYeV/

Rf^k^	Y`Y	kWTXXTSYeVRf^k^	RWViRSZT	&SWTcR]^bY/
hY\(9	Z^	ZS^W^X	7	^	]^\Z`VcYY	c^Z^k^	bcTeVcY\
_Vb	 cT`YeY\	X^Wj^`^kYeVRf^k^	XTWfVWT	 &Xc^k^/
bcTec^RSU(�


TRRX^SWYX	 ^R^_Vcc^RSY	 ^ic^k^	 Yb	 R]^R^_^Z
RVXTcSYeVRf^g	 iVWYZThYY	 cT	 _TbV	 ]W^YbZ^ic^k^
R`^ZT	 &Y`Y9	]^	SVWXYc^`^kYY	��	��	�d_W\f^Z^g9
f^X]`VfRc^k^	 bcTfT(	 p�q�

�`\	WVlVcY\	]^RSTZ`Vccan	bTiTe	_diVX	^]Y/
WTSUR\	 cT	 f^X]`VfRcd[	XVS^iYfd	 YRR`Vi^ZTcY\
]W^YbZ^ic^k^	R`^ZT9	Z	eTRSc^RSY9	YR]^`Ub^ZTSU	Z
fTeVRSZV	 _Tba	 YRR`Vi^ZTcY\	 SWTiYhY^ccag	XV/
S^i	WTbkWTcYeVcY\	R`^Z^^_WTb^ZTSV`Uc^k^	Y	X^W/
jVXc^k^	 TcT`YbT9	 ]WVi`^mVccag	 Z	 SWdiTn
�� ��8TcRf^k^9	��	��	�VXRf^g9	��	��	�^]TScY/
f^Z^g	Y	iW�	�icTf^9	f^kiT	Z	 R^^SZVSRSZYY	 R	hV/
`U[	YRR`Vi^ZTcY\	_diVS	cV^_n^iYX^	]VWVgSY	cT
_^`VV	R`^mcag	dW^ZVcU	Y	Za\ZYSU	$R`Vi%	R`^Z^/
^_WTb^ZTSV`Uc^k^	bcTeVcY\	Z	���9	]W^YbZ^ican
^S	 f^X]`VfRc^k^	 bcTfT9	 ^_WTSYXR\	 f	 XVS^iTX
TcT`YbT9	 RZ\bTccaX	 R^	 R`^Z^^_WTb^ZTcYVX	 cT
RYcSTfRYeVRf^g	 ^Rc^ZV�	 �TfT\	 XVS^iYfT	 _a`T
WTbWT_^STcT	Z	SWdiTn	
�	��	�Yc^fdWT9	��	��	�Y/
fYSVZYeT9	��	��	�d_W\f^Z^g�	�WViRSTZ`\\	]W^Yb/
Z^ic^V	 R`^Z^	 eVWVb	 WTbZVWcdSd[	 RSWdfSdWd	 Za/
RfTbaZTcY\9	X^mc^	^]WViV`YSU	^SSVcfY	RVXTcSY/
fY	f^X]`VfRc^k^	bcTfT9	RSV]VcU	rfR]`YhYSc^RSY
Vk^	 R`^Z^^_WTb^ZTSV`Ucan	]TWTXVSW^Z9	f^X]^bY/
hY^cT`UcaV	^R^_Vcc^RSY	Vk^	RVXTcSYfY�	�Tcc^g
hV`Y	Z	cTY_^`UlVg	RSV]VcY	^SZVeTVS	XVS^i9	]WVi/
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`^mVccag	��	��	�d_W\f^Z^g9	RZ\bTccag	R	^]WV/
iV`VcYVX	 XVRST	 &RYcSTfRYeVRf^g	 ]^bYhYY(	 X^/
SYZYWd[oVk^	 R`^ZT	 Z	X^SYZYWd[oVX	 RdmiVcYY�
�XVcc^	 R^eVSTcYV	 ]VWVeYR`Vccan	XVS^i^Z	 iTVS
cTY`delYg	WVbd`USTS	]WY	TcT`YbV	Xc^k^bcTec^/
k^	 ]W^YbZ^ic^k^	 R`^ZT�

�Tf	 ]^fTbT`^	 YRR`Vi^ZTcYV9	 Xc^mVRSZ^	Xc^/
k^bcTecan	 R`^Z	 \Z`\[SR\	 ]W^YbZ^icaXY	 R	 S^e/
fY	 bWVcY\	 R`^Z^^_WTb^ZTcY\�	�^rS^Xd	 YbdeTSU
STf^k^	 W^iT	Xc^k^bcTec^RSU	7	 rS^	 bcTeYS	 Ybd/
eTSU	RVXTcSYeVRfd[	iVWYZThY[	cT	_TbV	R`^Z^^_/
WTb^ZTSV`Uc^g�	�RR`Vi^ZTcY\	 STf^k^	 W^iT	 ViY/
cYeca9	 STf	 fTf	 ^R`T_`VcYV	 R`^Z^^_WTb^ZTSV`U/
c^g	X^SYZYW^ZTcc^RSY	 ]WY	 WTbZYSYY	 f^X]`VfR/
caX	bcTf^X	]^`YRVXYY	cVWVif^	]WYZ^iYS	YRR`V/
i^ZTSV`Vg	 f	 ^SfTbd	 ^S	 Yn	 YbdeVcY\	 Z	 WTbW\iV
]W^YbZ^ican�	 �VX	 cV	XVcVV	 hV`ag	 W\i	 deVcan
ReYSTVS9	eS^	$R`Vi%	R`^Z^^_WTb^ZTSV`Uc^g	RSWdf/
SdWa	f^X]`VfRc^k^	 bcTfT	 R^nWTc\VSR\	 Z	 ]W^Yb/
Z^ican	 ^S	 cVk^	 RVXVXTn	 p�q�	 
TRRdmiT\	 ]^i^_/
caX	 ^_WTb^X9	X^mc^	 ]W^TcT`YbYW^ZTSU	 RSV]VcY
R^nWTcVcY\	ZaWTmVcc^RSY	R`^Z^^_WTb^ZTSV`Ucan
]TWTXVSW^Z	Z	RVXVXTn9	]W^YbZ^ican	^S	f^X]`Vf/
Rc^k^	 bcTfT�	 �R^_Vcc^	 YcSVWVRcaX	 X^XVcS^X
STf^k^	TcT`YbT	\Z`\VSR\	YbdeVcYV	Z^bX^mc^RSVg
Z`Y\cY\	 RVXTcSYfY	 R`^Z^^_WTb^ZTSV`Uc^k^	j^W/
XTcST	 &�"(	 cT	 ^_od[	 RVXTcSYeVRfd[	 RSWdfSd/
Wd	]W^YbZ^ic^g	RVXVXa�	�TSVWYT`^X	YRR`Vi^ZT/
cY\	 ]^R`dmY`Y	 k`Tk^`a	 R	 jWTchdbRfYX	 ]WV/
jYfR^X	 `�/)	 WTbZYZT[oYV	 ]^`YRVXY[�	 �Tccag
]WVjYfR	^eVcU	^SeVS`YZ^	rfR]`YhYWdVS	RVXTcSY/
fd	^SWYhTcY\	&]W^SYZ^iVgRSZYV9	`YlVcYV9	diT`V/
cYV(9	 eS^	 ]^bZ^`\VS	 R	 cTY_^`UlVg	 i^RS^ZVWc^R/
SU[	YbdeYSU	Vk^	$]^ZViVcYV%	]WY	WTbZYSYY	]W^/
YbZ^icaX	]^`YRVXYY�

�Rc^Zc^g	 kY]^SVb^g	 cTlVk^	 YRR`Vi^ZTcY\
\Z`\VSR\	 R`Vid[oVV	 ]^`^mVcYV�	 RSV]VcU	 ZaWT/
mVcc^RSY	 R`^Z^^_WTb^ZTSV`Ucan	 ]TWTXVSW^Z	 Y
RVXTcSYfY	�"	 Z	 ]W^YbZ^ic^g	 RVXVXV	 &���(	 bT/
ZYRYS	^S	S^k^9	fTf^V	XVRS^	]^	^Sc^lVcY[	f	R`^/
Z^^_WTb^ZTSV`Uc^g	RSWdfSdWV	YRn^ic^k^	bcTeVcY\
bTcYXTVS	 RVXTcSYeVRfYg	 f^X]^cVcS9	 YkWT[oYg
hVcSWT`Ucd[	W^`U	Z	]W^hVRRV	]VWVRSW^gfY	RVXV/
Xa	]WY	WTbZYSYY	]^`YRVXYY	f^X]`VfRcaX	bcT/
f^X	 &\iVWcT\	 RVXT	 X^iV`Y	 RVXTcSYeVRf^g	 iV/
WYZThYY(�	 �`\	 Za\Z`VcY\	 STf^g	 W^`Y	 \iVWc^g
RVXa	Xa	 ]^`Ub^ZT`YRU	 XVS^i^X	 f^X]^cVcSc^k^
TcT`YbT�	�	iTcc^g	RSTSUV	^kWTcYeYXR\	^]YRTcY/
VX	^ic^g	Yb	X^iV`Vg	RVXTcSYeVRf^g	iVWYZThYY�
�	eTRSc^RSY9	VR`Y	\iVWcT\	RVXT	X^iV`Y	RVXTcSY/
eVRf^g	 iVWYZThYY	 ^SWTmTVS	 WVbd`USTS	 ]VWV^R/
XaR`VcY\	 RVXTcSYfY	 ]W^YbZ^i\oVg	 ^Rc^Za	 Y
R`^Z^^_WTb^ZTSV`Uc^k^	j^WXTcST	 YRn^ic^k^	 bcT/
eVcY\9	 cT`Yh^	 bTSVXcVccT\	 R`^Z^^_WTb^ZTSV`U/
cT\	X^SYZThY\9	bcTeYSV`UcT\	YiY^XTSYec^RSU	Z
]W^YbZ^ic^g	RVXVXV�	�icTf^9	eS^	fTRTVSR\	i^`Y9

Zc^RYX^g	 R`^Z^^_WTb^ZTSV`UcaX	 j^WXTcS^X	 Z
^_od[	 RVXTcSYeVRfd[	 RSWdfSdWd	 ]W^YbZ^ic^k^
���9	^cT	X^mVS	_aSU	]WViRSTZ`VcT	]^/WTbc^Xd�
*VbdR`^Zc^9	 cVYbXVccaX	 ^fTbaZTVSR\	 S^S	jTfS9
eS^	 Z	 RY`d	 bTSVXcVcc^g	 R`^Z^^_WTb^ZTSV`Uc^g
X^SYZThYY	RVXTcSYfT	�"	]VWVRSTVS	_aSU	f^X]^/
cVcS^X	 R`^Z^^_WTb^ZTSV`Uc^k^	 bcTeVcY\�	 �R`Y
^cT	 rfR]`YhYScT9	 S^	 STfT\	 RVXTcSYfT	]WViRSTZ/
`\VSR\	 fTf	 f^X]^cVcS	 `VfRYeVRf^k^	 bcTeVcY\9
YcidhYWdVXag	 Z	 ]W^YbZ^icd[	 RVXVXd	 ]WVjYf/
R^X	 Yb	 YRn^ic^k^	 bcTeVcY\�

�	RZ\bY	R	rSYX	cTXY	Za\Z`Vc^	iZT	SY]T	$]^/
ZViVcY\%	 RVXTcSYfY	 ^SWYhTcY\	 Z	 ]W^YbZ^ic^X
����	^cT	`Y_^	]WYRdSRSZdVS	fTf	f^X]^cVcS	`Vf/
RYeVRf^k^	 bcTeVcY\9	 `Y_^	 cV	 \Z`\VSR\	 rfR]`Y/
hYSc^g�	�^bcYfTVS	 Z^]W^R�	 eS^	 \Z`\VSR\	 fWYSV/
WYVX9	 ]^bZ^`\[oYX	 WTbkWTcYeYSU	 rSY	 iZT	 R`d/
eT\t	 �SZVS	 RZ\bTc	 R	 ^R^_Vcc^RS\XY	X^iV`Y	 RV/
XTcSYeVRf^g	iVWYZThYY9	]^	f^S^W^g	]W^YRn^iYS
WTbZYSYV	 ]W^YbZ^ic^k^	����	�a	 Za\ZY`Y	 iZT
WV`VZTcScan	]WYbcTfT	STf^g	X^iV`Y�	VV	`^fT`U/
cT\	 R^^ScVRVcc^RSU	 Y	 RVXTcSYeVRfT\	 XTWfYW^/
ZTcc^RSU�	 �VWZ^V	 ]WVi]^`TkTVS	 XVRS^	 \iVWc^g
RVXa	X^iV`Y	RVXTcSYeVRf^g	iVWYZThYY	]^	^Sc^/
lVcY[	f	R`^Z^^_WTb^ZTSV`Uc^g	RSWdfSdWV	YRn^i/
c^k^	���	 &WVbd`USTS	]VWV^RXaR`VcY\	 VV	f^X]^/
cVcS^Z(9	ZS^W^V	7	eS^	\iVWcT\	RVXT	Z	^]YRaZT/
VX^X	 R`deTV	 ZRVkiT	 ^SWTmTVS	 RVXTcSYeVRfYg
f^X]^cVcS	 $WVbd`USTS%�	 �T]WYXVW9	 k`Tk^`
`�L;?`XG	^bcTeTVS�	��	DBIGUG
X?
GXRUG>?R
<>
L;?`X
7	$ZacYXTSU	 bTSaefd%	 &S�V�	 $diT`YSU	 bTSae/
fd%(u	 ��	_;??XG
 <ULGX
 @;BGV
 à
 `XV
 VX?RUTX?RV
<;?PB	TX?R
 @;?RX?BV	7	 $iTSU	 Z^`[	 i^`k^	 RiVW/
mYZTVXaX	edZRSZTX9	Yb`YSUR\%�	�^\Z`VcYV	]W^/
YbZ^ic^k^	���	^_dR`^Z`Vc^	cT`YeYVX	Z	RVXTcSY/
eVRf^g	RSWdfSdWV	YRn^ic^k^	���	]^SVchYT`Uc^g
RVXa	 $ZaRZ^_^miVcYV%	7	 $Za]`VRcdSU	 cTWd/
md%	&S^9	eS^	_a`T	bTfWaS^	bTSaef^g(�	3ST	RVXT
\Z`\VSR\	WVbd`USTS^X	]VWV^RXaR`VcY\	RVXTcSY/
fY	]WVjYfRT	Y	]W^YbZ^i\oVg	^Rc^Za�	Z	WVbd`U/
STSV	S^k^9	eS^	ZacYXTVSR\	bTSaefT9	R^iVWmYX^V
Za]`VRfYZTVSR\	 cTWdmd�	 �TccT\	 RVXT	 ]VWVn^/
iYS	Z	]W^YbZ^ic^X	bcTeVcYY	Yb	WTbW\iT	]^SVc/
hYT`Ucan	 Z	 WTbW\i	 iYjjVWVchYT`Ucan�	 iTSU
Z^`[	 edZRSZTX9	 S�V�	 Za]`VRcdSU	 cTWdmd	 RZ^Y
edZRSZT�	 �	 ]^bYhYg	 f^X]^cVcSc^k^	 TcT`YbT
X^mc^	 ]WViRSTZYSU	 rS^S	 ]W^hVRR	 R`Vid[oVg
j^WXd`^g�

�	 &iVgRSZYV(	v	 C�	 &diT`YSU(	v	 C�	 &bTSaefd(	v
v	6c�	 &Za]`VRcdSU	 R^iVWmYX^V	 cTWdmd(

�	 &iVgRSZYV(	v	6c	 &Za]`VRcdSU	 cTWdmd(	v	 C.
&edZRSZT(	v	Cw	v	 &C�	v	C�(W	 &diT`YSU	bTSaefd(9

kiV	�	7	 TWnYRVXT9	 C	7	 iYjjVWVchYT`UcaV
RVXa9	 Cx	7	]^SVchYT`UcT\	 RVXT9	 Cw	7	f^X]T/
WTSYZcT\	 RVXT�
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�	 rS^X	 ]WYXVWV	 C,W	 YRn^ic^k^	 bcTeVcY\	 cV
Zn^iYS	cY	Z	RXaR`^Zd[	RSWdfSdWd	]WVjYfRT9	cY
Z	RVXTcSYeVRf^V	R^iVWmTcYV	]W^YbZ^i\oVg	^Rc^/
Zau	 ^cT	 \Z`\VSR\	 WVbd`USTS^X	 Yn	 ]VWV^RXaR`V/
cY\9	 R`ViRSZYVX	 YiY^XTSYbThYY	 YRn^ic^k^	 bcT/
eVcY\9	 RYcSVbT	 RVXTcSYfY	 ]WVjYfRT	 Y	 ]W^YbZ^/
i\oVg	^Rc^Za�	�`Vi^ZTSV`Uc^9	XVRS^	RVXTcSYeVR/
f^k^	cTWToVcY\	&��(9	\Z`\[oVk^R\	\iVWc^g	RV/
X^g	X^iV`Y	RVXTcSYeVRf^g	iVWYZThYY9	Z	 RVXTc/
SYf^/R`^Z^^_WTb^ZTSV`Uc^g	 RSWdfSdWV	 YRn^ic^k^
bcTeVcY\	cTn^iYSR\	bT	]WViV`TXY	Vk^	R`^Z^^_WT/
b^ZTSV`Uc^g	RSWdfSdWa�	�WY	STf^g	]^bYhYY	��
X^iV`U	RVXTcSYeVRf^g	iVWYZThYY9	\Z`\\RU	WV`V/
ZTcSc^g	 i`\	 ZRVn	 k`Tk^`^Z	 iTcc^k^	 SY]T9	 ^]WV/
iV`\VSR\	 R`Vid[oYX	 ^_WTb^X�

��	�^SVchYT`UcT\	 RVXT9	 \Z`\[oT\R\	WVbd`U/
STS^X	]VWV^RXaR`VcY\	RVXTcSYfY	YRn^ic^k^	bcT/
eVcY\9	 RSTc^ZYSR\	 \iVWc^g	 RVX^g	XVSTj^WYeVR/
f^k^	 ]VWVc^RT	 Y	 ]WYRdSRSZdVS	 fTf	 iYjjVWVchY/
T`UcT\	 Z	 ]W^YbZ^ic^X	 bcTeVcYY�

��	 C�	 Y	 C�9	 S�V�	 RVXa9	 R^^Sc^R\oYVR\	 R^^S/
ZVSRSZVcc^	 R^	 bcTeVcY\XY	�"	Y	 ]W^YbZ^i\oVg
^Rc^Za9	 Z	 ]W^YbZ^ic^X	 bcTeVcYY	 ^fTbaZT[SR\
YX]`YhYScaXY�

�TfYX	^_WTb^X9	Xa	YXVVX	iV`^	R	SVX	jTfS^X9
eS^	Z	]W^YbZ^ic^X	���	]W\X^V	bcTeVcYV	R^iVW/
mYSR\	]^SVchYT`Uc^�	3S^	 R^^SZVSRSZdVS	dSZVWm/
iVcY[9	 eS^	 $RVXTcSYeVRfT\	 RSWdfSdWT	 Xc^k^/
bcTecan	]W^YbZ^ican	X^mVS	R^RS^\SU	Yb	dbdT`U/
c^k^	]VWVc^Rc^k^	Y	]^SVchYT`Uc^k^	]W\X^k^	bcT/
eVcYg%	 p,q�	�S^	fTRTVSR\	 RVXTcSYeVRf^g	XTWfY/
W^ZTcc^RSY	 ��9	 S^	 ^cT	 ]WViRSTZ`VcT	 fTf	 $WV/
bd`USTS%�

�WYZViVX	 iWdk^g	 ]WYXVW�	 
`Tk^`	`�H>GXG	 ^b/
cTeTVS�	 ��
_�P>G?UG
 `X
 @X
 mBU
 H>GX)	`X
 V>
 H>GBG	
7	$`YlYSU	 S^k^9	 eS^	 dfWTlTVS%u	 ��
 WBUGX
 à
 <>
LX>BR�	7	$]^ZWViYSU	fWTR^SV%�	�	YRn^ic^X	bcT/
eVcYY	YXVVSR\	WVbd`USTSYZcT\	]^	RZ^Vg	RVXTcSY/
eVRf^g	XTWfYW^ZTcc^RSY	 RVXT9	 `^kYeVRfY	 ZaSV/
fT[oT\	 Yb	 bcTeVcY\	 k`Tk^`T�	 $`YlYSUR\	 S^k^9
eS^	 dfWTlTVS%	 ^bcTeTVS	 ]WY^_WVRSY	 Z	 WVbd`UST/
SV	^SWYhTSV`Uc^V	fTeVRSZ^	7	$RSTSU	ndmV9	XVcVV
fWTRYZaX%�	3ST	]^SVchYT`UcT\	RVXT	RSTc^ZYSR\
\iVWc^g	Y	TfSdT`YbYWdVSR\	Z	]W^YbZ^ic^X	����
$RiV`TSU	f^k^/`Y_^	ndmV	→	]^ZWViYSU	fWTR^SV%�
�^iV`U	 ]VWVRSW^gfY	 RVXVXa	 Z	 iTcc^X	 R`deTV
TcT`^kYecT	]WViaidoVg9	]^rS^Xd	Xa	cV	]WYZ^/
iYX	j^WXd`d9	^SWTmT[od[	f^X]^cVcScag	TcT/
`Yb	iTcc^g	RVXTcSVXa�	�R`Y	RWTZcYSU	bcTeVcY\
]W^YbZ^ican	 RVXVX	 ]VWZ^k^	 Y	 ZS^W^k^	 ]WYXV/
W^Z9	X^mc^	dZYiVSU9	 eS^	 Z	]^R`VicVX	 RVXTcSY/
fT	^SWYhTcY\	]WYRdSRSZdVS	Z	^S`YeYV	^S	]VWZ^/
k^	 &$]^ZWViYSU%(�	 3S^	 ^_y\Rc\VSR\	 SVX9	 eS^	 Z
iTcc^X	R`deTV	]WVjYfR	YcidhYWdVS	RZ^[	RVXTc/
SYfd	Yb	YRn^ic^k^	bcTeVcY\	Xc^k^bcTec^k^	k`T/
k^`T	Z	]W^YbZ^ic^V�	
TbcYhT	bTf`[eTVSR\	Z	S^X9

eS^	 Z	 YRn^ic^X	 bcTeVcYY	 RVXTcSYfT	 ]WVjYfRT
\Z`\VSR\	 f^X]^cVcS^X	 R`^Z^^_WTb^ZTSV`Uc^k^
bcTeVcY\9	T	Z	]W^YbZ^ic^X	7	f^X]^cVcS^X	`Vf/
RYeVRf^k^	 bcTeVcY\�	 �SRdSRSZYV	 Y`Y	 cT`YeYV
RVXTcSYfY	 ^SWYhTcY\	 Z	 ]W^YbZ^ican	 RVXVXTn
X^mc^	 ^_y\RcYSU9	 VR`Y	 WTRRX^SWVSU	 ]^iW^_cVV
]^c\SYV	 WVbd`USTSYZT�

�^i	WVbd`USTSYZ^X	^_aec^	]^cYXTVSR\	^R^_T\
RVXTcSYeVRfT\	 nTWTfSVWYRSYfT9	 RZ^gRSZVccT\
k`Tk^`TX�	 
Vbd`USTSYZ	 ]WVi]^`TkTVS	 VRSVRSZVc/
cd[	 RZ\bU	 R^_aSY\9	 ]WYeYca	 Y	 Vk^	 WVbd`USTS9
S�V�	]WYeYcc^/WVbd`USTSYZcd[	RZ\bU9	Y	^]WViV`\/
VSR\	fTf	$dcYZVWRT`UcT\	RVXTcSYeVRfT\	fTSVk^/
WY\9	 ]WVi]^`TkT[oT\	 ]VWVc^R	 `^kYeVRf^k^	 Tf/
hVcST	R	cTbZTcc^k^	k`Tk^`^X	iVgRSZY\	cT	]^R`Vi/
RSZY\	rS^k^	iVgRSZY\	Y	^_^bcTeT[oT\	c^Z^V	R^/
RS^\cYV	 Rd_yVfST	 Y`Y	 ^_yVfST	 fTf	 WVbd`USTS
rS^k^	 iVgRSZY\%	 p.q�

�RR`Vid\	]^c\SYV	WVbd`USTSYZT9	��	��	
TZWY/
`^ZT	^SXVeTVS9	eS^	i`\	Z^bcYfc^ZVcY\	WVbd`UST/
SYZT	 cV^_n^iYX^	 cT`YeYV	 ^]WViV`Vcc^k^	 fTdbT/
SYZT�	�WY	rS^X	fTdbTSYZ	\Z`\VSR\	`YckZYRSYeVR/
f^g	ViYcYhVg9	^S^_WTmT[oVg	R^_aSYV/]WYeYcd9
T	WVbd`USTSYZ	7	`YckZYRSYeVRfT\	ViYcYhT9	^S^/
_WTmT[oT\	 R^_aSYV9	 \Z`\[oVVR\	 WVbd`USTS^X
iVgRSZY\	 iTcc^g	 ]WYeYca	 p q�

�R`Y	 WTRRX^SWVSU	 R	 rSYn	 ]^bYhYg	 YRR`Vid/
VXaV	]W^YbZ^icaV9	S^	Z^	Xc^kYn	Yb	cYn	X^mc^
^_cTWdmYSU	 fTdbTSYZc^V	 bcTeVcYV�	 �	 RZ\bY	 R
rSYX	
�	��	�Yce`Vg	^SXVeTVS9	eS^	Xc^kYV	k`Tk^/
`a	 R	 ]WYZTSYZcaX	 bcTeVcYVX	 YXV[S	 bcTeVcYV
]WYeYcVcY\	&Y`Y	fTdbTSYZc^V(9	f^S^W^V	bTSVXc\/
VS	]VWZ^V	p1q�	�T`YeYV	fTdbTSYZc^k^	bcTeVcY\	Z
rSYn	 k`Tk^`Tn	 ]^W^miTVS	 WVbd`USTSYZc^V9	 f^S^/
W^V	 Z	 ^Rc^Zc^X	 ]WViRSTZ`Vc^	 ]^SVchYT`UcaXY
RVXTXY	&YX]`YhYScag	WVbd`USTSYZ9	]^	SVWXYc^/
`^kYY	 ��	 ��	 
TZWY`^Z^g(�	 �^iSZVWmiT\	 rSd
XaR`U9	
�	��	�Yce`Vg	]WYZ^iYS	R`Vid[oYV	]WY/
XVWa�	 `�@;GRUmBXG	7	 $^eYRSYSU	 ^S	lV`dnY%	7
YXVVS	 ]^SVchYT`Ucd[	 WVbd`USTSYZcd[	 RVXd	7
$RiV`TSU	 k`TifYX%u	 `�eXBU<<XG
7	$^eYRSYSU	 ^S
`YRSUVZ%	7	$RiV`TSU	 k^`aX%	 &iVWVZ^(	 p1q�

��	 ��	 
TZWY`^ZT	 WTb`YeTVS	 Rd_yVfScag	 Y
^_yVfScag	WVbd`USTSYZ	Z^	jWTchdbRf^X	\bafV	Z
bTZYRYX^RSY	 ^S	 S^k^9	 fTf^Xd	 deTRScYfd	 RYSdT/
hYY	 ]WY]YRaZTVSR\	 WVbd`USTSYZc^V	 R^RS^\cYV�
^_yVfSd	 Y`Y	 Rd_yVfSd�	�T]WYXVW9	 ]WYXVcYSV`U/
c^	f	k`Tk^`TX	R	^SWYhTSV`UcaXY	]WVjYfRTXY	]^i
^_yVfS^X	]^cYXTVSR\	S^9	eS^	^_^bcTeVc^	]W^YbZ^/
i\oVg	 ^Rc^Z^g	 &cT]WYXVW9	`�H;BVVU�GXG
n	 $RSV/
WVSU	 ]a`U%�	 ^_yVfS	7	$]a`U%(�	�^i	 Rd_yVfS^X
]WY	 ^]WViV`VcYY	 WVbd`USTSYZT	��	��	 
TZWY`^ZT
]^cYXTVS	S^	`Yh^	Y`Y	]WViXVS9	f^S^W^V	 bTcYXT/
VS	RYcSTfRYeVRfd[	]^bYhY[	]^i`VmToVk^	Z	R`^/
ZTWc^g	 iVjYcYhYY	 k`Tk^`T�	�T]WYXVW9	 $Rc\SU
]a`U	7	 RSTSU	 eYRSaX%	 &WVbd`USTSYZ(�	 �^	 `Yh^
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Y`Y	]WViXVS9	f^S^W^V	$RSTc^ZYSR\	eYRSaX%9	WTR/
RXTSWYZTVSR\	��	��	 
TZWY`^Z^g	fTf	 Rd_yVfS�

!TWTfSVWYbd\	R	rSYn	]^bYhYg	]WVjYfRT`UcaV
k`Tk^`a9	��	 ��	 
TZWY`^ZT	 ^SXVeTVS9	 eS^	 Z	 iTc/
c^X	 R`deTV	 WVeU	 YiVS	 ^_	 ^_yVfSc^/Rd_yVfSc^X
WVbd`USTSYZV�	3S^S	SVWXYc	]^cYXTVSR\	V[	Z	S^X
RXaR`V9	eS^	Z	]W^hVRRV	fTdbTSYZc^/WVbd`USTSYZ/
can	 ^Sc^lVcYg	XVc\[SR\	Y	 Rd_yVfS9	 Y	 ^_yVfS�
�Tf^V	 YbXVcVcYV	 i`\	 k`Tk^`^Z	 R	 ^SWYhTSV`Uca/
XY	 ]WVjYfRTXY	��	��	 
TZWY`^ZT	 YcSVW]WVSYWd/
VS	 R`Vid[oVg	j^WXd`^g�	 $�_yVfS	 WTbWdlTVSR\
→	 Rd_yVfS	cTRaoTVSR\%	 p q�	�T	]WYXVWV	 k`Tk^/
`T	 `�H;BVVU�GXG	 X^mc^	 ]W^Y``[RSWYW^ZTSU	 rSd
j^WXd`d	R`Vid[oYX	^_WTb^X�	^_yVfS	WTbWdlTVS/
R\�	 dcYeS^mTVSR\	 ]a`U	 &^_yVfS(u	 Rd_yVfS	 cTRa/
oTVSR\�	 ]WViXVS9	 R	 f^S^W^k^	 RcYXTVSR\	 ]a`U9
RSTc^ZYSR\	 eYRSaX	 &Rd_yVfS(�	 �RSVRSZVcc^9	 eS^
]^c\SYV	 $cTRaoVcYV%	 WTRRXTSWYZTVSR\	 Z	 rS^g
RYSdThYY	fTf	i^RSTS^ec^	lYW^f^V9	Zf`[eT[oVV
Z	 RV_\	 STfYV	 RXaR`a9	 fTf	 $di^Z`VSZ^WVcYV	 ]^/
SWV_c^RSY%9	 $]WY^_WVSVcYV	mV`TVX^k^	 R^RS^\/
cY\%	Y	 S�]�

�TfYX	 ^_WTb^X9	 TcT`Yb	 W\iT	 ]WVjYfRT`Ucan
k`Tk^`^Z	R	^SWYhTSV`UcaXY	]WVjYfRTXY	^_cTWd/
mYZTVS9	 eS^	 Rd_yVfSc^/^_yVfScaV	 ^Sc^lVcY\	 Z
RVXTcSYfV	YRR`VidVXan	]W^YbZ^ican	X^kdS	RSW^/
YSUR\	 ]^	 R]VhYjYeVRf^g	j^WXd`V�	 �	 RTX^X	 ^_/
oVX	ZYiV	cTXY	Za\Z`Vca	iZV	^Rc^ZcaV	X^iV`Y
RVXTcSYeVRf^g	 iVWYZThYY�

��	
`Tk^`a9	fTdbTSYZc^/WVbd`USTSYZcaV	^Sc^/
lVcY\	 Z	 f^S^Wan	X^kdS	 _aSU	 ]WViRSTZ`Vca	 ]^
j^WXd`V	 ��	 ��	 
TZWY`^Z^g�	 �	 R^^SZVSRSZYY	 R
hV`\XY	 cTlVk^	 YRR`Vi^ZTcY\	 X^iYjYhYWdVX
j^WXd`d9	cV	XVc\\	RdSY�	^_yVfS	WTbWdlTVSR\	→
Rd_yVfS	 ]^`deTVS	 ]^`^mYSV`Ucd[	f^cc^SThY[u

��	
`Tk^`a9	fTdbTSYZc^/WVbd`USTSYZcaV	^Sc^/
lVcY\	 Z	 f^S^Wan	 ]WViRSTZ`Vca	 j^WXd`^g�
$^_yVfS	WTbWdlTVSR\	7	Rd_yVfS	]^`deTVS	^SWY/
hTSV`Ucd[	f^cc^SThY[%�

�TfYV	 j^WXd`a	 Z]^`cV	 dXVRSca9	 STf	 fTf
WVbd`USTS	 fTf^k^/`Y_^	 iVgRSZY\	X^mVS	 _aSU	 cV
S^`Uf^	 ]^`^mYSV`UcaX9	 c^	 Y	 ^SWYhTSV`UcaX�
�WY	 WTbkWTcYeVcYY	 ]^`^mYSV`Uc^k^	 Y	 ^SWYhT/
SV`Uc^k^	WVbd`USTSYZT	Xa	Wdf^Z^iRSZdVXR\	^]a/
S^X	f^``VfSYZc^k^	\baf^Z^k^	R^bcTcY\9	T	STfmV
deYSaZTVX	 ZcdSWVccYg	 Y	 ZcVlcYg	 f^cSVfRS9
rfR]`YhYWd[oYg	WVbd`USTS	fTf	]^`^mYSV`Ucag
Y`Y	 fTf	 ^SWYhTSV`Ucag�

�^bZWToT\RU	 f	 ]WVjYfRT`UcaX	 k`Tk^`TX9
WTRRXTSWYZTVXaX	 Z	 iTcc^g	 RSTSUV9	 Xa	X^mVX9
STfYX	 ^_WTb^X9	 f`TRRYjYhYW^ZTSU	 Yn	fTf	]^`^/
mYSV`Uc^	 Y	 ^SWYhTSV`Uc^	 XTWfYW^ZTccaV�	�T/
]WYXVW9	 ]WY	]VWV^RXaR`VcYY	f^X]`VfRcan	 bcT/
f^Z	 R	 ]^`^mYSV`Uc^	XTWfYW^ZTcc^g	 ]W^YbZ^i\/
oVg	 ^Rc^Z^g9	 RVXTcSYfT	 �"	 R^nWTc\VSR\	 fTf
f^X]^cVcS	`VfRYeVRf^k^	bcTeVcY\�	VR`Y	]W^YRn^/

iYS	^SWYhTcYV	]^`^mYSV`Uc^k^	]WYbcTfT9	WVbd`U/
STS	 R^^SZVSRSZVcc^	 ^fTbaZTVSR\	 ^SWYhTSV`UcaX�

�T]WYXVW9	Z	k`Tk^`V	`�T;?RXG9	YRn^ic^V	���
f^S^W^k^	 j^WXd`YWdVSR\	 fTf	 bXRXG
 à
 L>V
 `X
 V>
T;?RBGX	7	$ZalY_YSU	Yb	RVi`T%9	T	]W^YbZ^ic^V
7	 fTf	 e>UGX
 HXG`GX
 <o>VVBG>?@X
n	 $]WYZVRSY	 Z
bTXVlTSV`URSZ^%�	diT`VcYV	p`�/q	^S	]^`^mYSV`U/
c^k^	 ^_yVfST	 pT;?RBGX(	 ]WYZ^iYS	f	 ^SWYhTSV`U/
c^Xd	 R^RS^\cY[�

�TfYX	^_WTb^X9	]WTZY`^	]VWV^RXaR`VcY\	f^X/
]^cVcS^Z	 R`^Z^^_WTb^ZTSV`Uc^g	 RSWdfSdWa	f^X]/
`VfRc^k^	 bcTfT	 Zak`\iYS	 R`Vid[oYX	^_WTb^X�
�2� %��'� d� e�'� %��%��� e%#%!'�→→→→→���0(� %��'
�	iWdk^g	RS^W^ca9	]WY	]VWV^RXaR`VcYY	f^X/

]`VfRcan	bcTf^Z	R	^SWYhTSV`Uc^	XTWfYW^ZTcc^g
]W^YbZ^i\oVg	^Rc^Z^g	RVXTcSYfT	�"	cVgSWT`Y/
bdVSR\	Y	]^`c^RSU[	^SRdSRSZdVS	Z	�����	^SWYhT/
cYV	 ^SWYhTSV`Uc^k^	 ]WYbcTfT	 Z`VeVS	 bT	 R^_^g
]^`^mYSV`Ucag	 WVbd`USTS�	 �T]WYXVW9	 Z	 dmV
YbZVRSc^X	 cTX	 ]WYXVWV	 k`Tk^`T	 `�H;BVVU�GXG	 R
����	n
 �<;UP?XG
 <>
 H;BVVU�GX	7	 $^eYRSYSU	 ^S
]a`Y%	 Y	����	 G>eG>U@AUG
 VXV
 @;??>UVV>?@XV	7
$^_c^ZYSU	 RZ^Y	 bcTcY\%	 &^_yVfS	 diT`\VSR\	→
Rd_yVfS	 ]WY^_WVSTVS	 ]^`^mYSV`Ucd[	 f^cc^ST/
hY[(	 Z	����	 cVS	 f^X]^cVcST9	 rfR]`YhYWd[oV/
k^	^SWYhTSV`Ucd[	f^cc^SThY[9	f^S^WT\	cVgSWT/
`YbdVSR\9	STf	fTf	Z	WVbd`USTSV	]VWV^RXaR`VcY\
f^X]^cVcS^Z	����	 ^fTbaZTVSR\9	 eS^	 ^SRdSRSZYV
&`�/q	 ^SWYhTSV`Uc^k^	 ^_yVfST	 &H;BVVUèGXq	 ]WYZ^/
iYS	 f	 ]^`^mYSV`Uc^Xd	 WVbd`USTSd�

�eVZYic^9	 eS^	 Z	����	 ^SRdSRSZYV	 f^X]^cVc/
ST	 ^SWYhTcY\	 RZ\bTc^	 R	 cVgSWT`YbThYVg	 RVXTc/
SYfY	�"	^SWYhTSV`Uc^	XTWfYW^ZTcc^g	RVXTcSY/
f^g	 ]W^YbZ^i\oVg	 ^Rc^Za9	 eS^	 RnVXTSYeVRfY
X^mc^	 ]WViRSTZYSU	 R`Vid[oYX	 ^_WTb^X�
�2� %��'� d� e�'� %��%��� %��'�→→→→→���0(� e%#%!'
�TfYX	 ^_WTb^X9	 TcT`Yb	 ^]YRTccan	 cTXY	 SY/

]^Z	WTbZYSY\	]^`YRVXYY	]^fTbaZTVS9	eS^	R	S^e/
fY	 bWVcY\	 XVRST	 ��	 rSY	 iZT	 SY]T	 R^Z]TiT[S�
XVRS^	��	Z	cYn	^ic^	Y	S^	mV�	�Tcc^V	XVRS^	��
^_dR`^Z`YZTVS	 S^9	 eS^	 Z	 ]W^YbZ^ican	���	 ^_^/
Yn	SY]^Z	]WY	bcTeYSV`Uc^g	YiY^XTSYec^RSY	^S/
RdSRSZdVS	R`^Z^^_WTb^ZTSV`Uc^V	bcTeVcYV�	�	^_^/
Yn	 SY]Tn	 RVXTcSYfT	 �"	 cV	 ]WViRSTZ`VcT	 fTf
f^X]^cVcS	 R`^Z^^_WTb^ZTSV`Uc^k^	 bcTeVcY\9	 c^
^cT	X^mVS	R^nWTc\SUR\	fTf	f^X]^cVcS	`VfRYeVR/
f^k^	bcTeVcY\	&VR`Y	WVeU	YiVS	^_	^SWYhTSV`Uc^X
WVbd`USTSV	 i`\	 f^X]`VfRcan	 bcTf^Z	 R	 ^SWYhT/
SV`UcaXY	]WVjYfRTXY(�	�SR[iT	R`VidVS9	eS^	WV/
lT[od[	W^`U	 i`\	 R^nWTcVcY\	 RVXTcSYfY	�"	Z
]W^YbZ^ic^X	���	Xc^k^bcTec^k^	]WVjYfRT`Uc^k^
k`Tk^`T	 YkWTVS	 RVXTcSYeVRfT\	XTWfYW^ZTcc^RSU
\iVWc^g	 RVXa	X^iV`Y	 RVXTcSYeVRf^g	 iVWYZThYY
&��(�	�	eTRSc^RSY9	VV	^SWYhTSV`UcT\	XTWfYW^ZTc/
c^RSU	 ^_dR`^Z`YZTVS	 R^nWTcVcYV	 RVXTcSYfY	 �"
&RVX/f^X]^cVcS^Z	 ��(	 Z	 ^_oVg	 RVXTcSYeVRf^g
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RSWdfSdWV	]W^YbZ^ican	���u	]^`^mYSV`UcT\	XTW/
fYW^ZTcc^RSU	��	 ^_dR`^Z`YZTVS	 ^SRdSRSZYV	 RVX9
YbcTeT`Uc^	Zc^RYXan	�"	Z	]W^YbZ^ican	����

�STf9	f^X]^bYhY^ccaV	nTWTfSVWYRSYfY	]W^Yb/
Z^ic^k^	R`^ZT	^fTbaZT[S	cV]^RWViRSZVcc^V	Z`Y\/
cYV	cT	 Vk^	 iT`UcVglVV	 RVXTcSYeVRf^V	 WTbZYSYV�

����
���
�

��
���������
!�
*�	�^kcYSYZcT\	`YckZYRSYfT	Y
]W^_`VXa	f^X]^bYhY^cc^g	RVXTcSYfY	Z	RjVWV	R`^/
Z^^_WTb^ZTcY\	0	��	��	�d_W\f^ZT	00	�bZ�	��	���
�
�VW�	�YSVWTSdWa	Y	\bafT�	7	�����	7	��	1�9	�	��
7	��	 �,7�.�

��	!�������
 ��
��	 �W^_`VXa	 `VfRYeVRf^g	 RV/
XTcSYfY	 ]W^YbZ^ican	 R`^Z	 �	 iYR�	 ���	 i/WT	 jY`^`�
cTdf	 0	��	��	�WXTf^ZT�	7	��9	 ��--�	7	,1	 R�

,�	!�������
��
��	�VfRYeVRfYV	 bcTeVcY\	 ]W^/
YbZ^ican	R`^Z	Z	WdRRf^X	\bafV	0	��	��	�WXTf^ZT�
7	��9	 ��).�	7	� �	 R�

.�	$����
 �
��	�R]VfSdT`UcT\	 nTWTfSVWYRSYfT
iVgRSZY\	 Y	 VV	 SY]a	 0	��	��	�^X^Z	 00	�bZ�	�^W^/
cVm�	k^R�	]Vi�	Yc/ST�	7	�^W^cVm9	��- �	7	��	�.1�
7	��	 1.71)�

 �	"��������
&�
.�	�	Z^]W^Rd	^	WVbd`USTSYZV	Z
R^ZWVXVcc^X	jWTchdbRf^X	\bafV	0	��	��	
TZWY`^ZT
00	�^ZaV	 \Z`VcY\	 Y	 SVciVchYY	 Z^	 jWTchdbRf^X
\bafV�	7	��9	 ��).�	7	��	 �,.7�..�

1�	�����	�
"�
*�	�WVjYfR	$z�/%	Z	R^ZWVXVcc^X
jWTchdbRf^X	\bafV	0	
�	��	�Yce`Vg	00	�eVc�	bT]�
�YlYcVZ�	 dc/ST�	7	��11�	7	��	 --�	7	��	 .�71 �

.����	3����
 
���������	��1�
 ����	����	�
��������
��
 ��)
 ��������
6�����
��	���(
 ����)

���	��
 ��6	��1
6����������
6�����
��
eG>?@XrGPHA�GB

];G;?X\A
 YR>RX
f?UIXGVUR=
:;<=>?@ABC
D�
E�)
 K>?`U`>RX
 ;e
:AU<;<;P=)
NVV;@U>RX

:G;eXVV;G)
 [GX?@A
 :AU<;<;P=
_XH>GRTX?R
eG>?@XrGPHA�GB

��	 �TfTb	 -1.


