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�^ZWVXVccT\	R^hYT`UcT\	jY`^R^jY\	]WYchY]
hV`^RSc^RSY	bTXVc\VS	cT	]WYchY]	]`[WT`Uc^RSY
Y`Y	 r`VXVcSTWYbXT�	�^`c^ST	 WVT`YbThYY	 ]WYc/
hY]T	 ]`[WT`Uc^RSY	 cV]^RWViRSZVcc^	 bTZYRYS	 ^S
RdoVRSZ^ZTcY\	WTb`Yecan	$XcVcYg%�	�^`deTVS/
R\9	 eS^	 eVX	 _^`VV	 WTb`YecaXY9	 R`Vi^ZTSV`Uc^9
cV	 RZ\bTccaXY	Y	cV	 R^k`TR^ZTccaXY	XVmid	 R^/
_^g	^fTbaZT[SR\	$XcVcY\%9	SVX	]^`cVV	WVT`Ybd/
VSR\	 ]WYchY]	 $]`[WT`YbXT	XcVcYg%�	�^Rf^`U/
fd	 hV`^RSc^RSU	 $]^`YSYeVRf^k^%	 ]WViy\Z`\VSR\
Z^	 Xc^mVRSZV	 ^SiV`Uc^	 RdoVRSZd[oYn	 $XcV/
cYg%9	S^	$XcVcYV%	^fTbaZTVSR\	]WViV`UcaX	r`V/
XVcS^X	]^`YSYeVRf^k^	iYRfdWRT�	�icTf^	cT	]WV/
iV`V	 RdoVRSZ^ZTcY\	 $XcVcYV%	 ZaRSd]TVS	 Z	 bcT/
eVcYY	 $i^fRT%�	 3S^	 ^_y\Rc\VSR\	 SVX9	 eS^	 cTeY/
cT\	 R	 kWVeVRf^g	 SWTiYhYY	 $XcVcYV%	 _dfZT`Uc^
]VWVZ^iYSR\	fTf	$z~|{%	 &kWVe�	z~|{	7	XcVcYV(�
�^mc^	k^Z^WYSU	^	S^X9	eS^	Z	dR`^ZY\n	$]`[WT/
`YbXT	 XcVcYg%	 Xc^mVRSZ^	 ^SiV`Uc^	 RdoVRSZd/
[oYn	 $XcVcYg%	 ZaWTmT[S	 i^fRYeVRfYV	 ]WVi/
RSTZ`VcY\	 ]^`\	 ]^`YSYfY�

�doVRSZd\	 Z	 bcTeVcYY	 $i^fRT%9	 $XcVcYV%
ZRVkiT	 R^iVWmYS	 Z	 RV_V	 cVf^V	]VWZYec^V	 bcTcYV
^	 ]^`YSYeVRf^X	XYWV9	 RdoVRSZ^ZTcYV	 f^S^W^k^
]^bZ^`\VS	 k^Z^WYSU	 0	 ZaRfTbaZTSU	 $XcVcYV%	 ^
]^`YSYeVRf^X	 XYWV	 &��	 *dWiUV9	 
��	 �^WSYTc9
�� �^mV9	 ��	 �rcS^9	 ��	8TX]TcU	 Y	 iW�(�	 �^/
Rf^`Ufd	i^fRYeVRf^V	bcTcYV	\Z`\VSR\	]VWZYec^g
YcSVW]WVSThY^cc^g	j^WX^g	]WViRSTZ`VcY\	]^`Y/
SYeVRf^k^	XYWT9	S^	RTXT	$i^fRT%	Z^R]WYcYXTVSR\

fTf	RTX^/^eVZYicT\	iTcc^RSU�	$�^fRT	Z	`^kYfV�
rS^	 ^Sc^lVcYV	 ^Rc^Z^]^`TkT[oVk^	 R^k`TRY\	 R
R^hYT`UcaX	 XYW^X9	7	 ]YlVS	 ��	 *dWiUV9	7
ZaWTmT[oVVR\	eVWVb	cVSVSYeVRfYV	SVbYRa9	f^S^/
WaV	iTmV	cV	XaR`\SR\	fTf	R^_RSZVccaV	f^chV]/
SdT`UcaV	 SVbYRa%	 p�q�

�	 iTcc^X	 R`deTV	 $i^fRT%	 \Z`\VSR\	 STf^g
RTX^/^eVZYic^g	iTcc^RSU[9	f^S^WT\	^_dR`^Z`YZT/
VS	 RdoVRSZ^ZTcYV	Xc^mVRSZT	 $XcVcYg%�	 �	 rS^X
R`deTV	 X^mc^	 k^Z^WYSU	 ^	 S^X9	 eS^	 Xc^mVRSZ^
$XcVcYg%	^_WTbdVS	]^`V	]^`YSYeVRf^g	$i^fRa%�
�	 RZ\bY	 R	 SVX	 eS^	 fTmi^V	 $XcVcYV%	 ]WYcTi`V/
mYS	]^`[	 i^fRYeVRfYn	]WViRSTZ`VcYg9	 S^	 Z	 ^S/
c^lVcYY	$i^fRa%	fTf	]WViV`Uc^	RTX^/^eVZYic^/
k^9	R`Vi^ZTSV`Uc^9	^_yVfSYZc^k^	bcTcY\9	^SiV`U/
c^	RdoVRSZd[oVV	$XcVcYV%	\Z`\VSR\	]WViV`Uc^
Rd_yVfSYZcaX	 ZaRfTbaZTcYVX9	 jdcfhY^cYWd/
[oYX	cT	^Rc^ZV	]WYchY]T	7	$fTf	XcV	fTmVSR\%�
�WViRSTZ`Vcc^V	 Z^	 $XcVcYY%	 bcTcYV	 \Z`\VSR\
cVf^g	 Rd_yVfSYZc^g	 $fTmYX^RSU[%9	 $ZYiYX^R/
SU[%	Y`Y	$XcYX^RSU[%9	eS^	RTX^	]^	RV_V	dfTba/
ZTVS	cT	cVYReVW]TVXd[	$cV/]^`c^Sd%	Y	]WYchY/
]YT`Ucd[	cVbTZVWlVcc^RSU	]WViRSTZ`Vcc^k^	bcT/
cY\�	 �doVRSZ^ZTcYV	 RZ^Vk^	 W^iT	 cV/R^Z]TiVcY\
Y`Y	$bTb^WT%	XVmid	^_yVfSYZc^g	RTX^/^eVZYic^/
RSU[	$i^fRa%	Y	Rd_yVfSYZc^g	cV/^eVZYic^RSU[	Y
cV/i^RS^ZVWc^RSU[	$XcVcY\%	^fTbaZTVSR\	^Rc^Z/
caX	dR`^ZYVX	]^\Z`VcY\	RSWTSVkYg	i^fRYeVRf^g
Rd_yVfSYZc^RSY�

�	 ]^`V	 ]^`YSYeVRf^g	 $i^fRa%	 iZYmVcYV	 ^S
Xc^mVRSZT	cV/^eVZYican	$XcVcYg%	f	dRS^geYZ^g
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^eVZYic^RSY	$i^fRa%	WVT`YbdVSR\	iYRfdWRYZc^g
RSWTSVkYVg	 $^WS^/i^fRYY%	 &kWVe�	 ~�}�~�	7	 ]W\/
X^Vu	 z~|{	7	 XcVcYV(�	 �	 ]^`V	 ]^`YSYeVRf^g
$i^fRa%	$^WS^i^fRY\%	\Z`\VSR\	STf^g	RSWTSVkY/
Vg	i^fRYeVRf^g	Rd_yVfSYZc^RSY9	f^S^WT\	cT]WTZ/
`VcT	cT	$dSZVWmiVcYV%	cV/^eVZYic^k^	$XcVcY\%
Z	 kWTcYhTn	 i^fRYeVRf^g	 ^eVZYic^RSY�	 $�SZVWm/
iVcYV%	fTf	]WTfSYeVRfY	bTZVWlVccT\	kWTXXTSY/
eVRfT\	 RSWdfSdWT	 R^^_oTVS	 $XcVcY[%	 nTWTfSVW
^_oV/YbZVRSc^k^	 Y`Y	 ]WViV`Uc^	 ^eVZYic^k^	 bcT/
cY\�	�	rS^X	RXaR`V	$dSZVWmiVcYV%	$^WS^i^fRT%
&kWVe�	 ~ρθοζ	7	 ]W\X^g(	 ^_WTbdVS	 ]W^RSWTcRSZ^
^_oV/YbZVRSc^k^	$XcVcY\%�	�^kiT	$XcVcYV%	]WY/
cTi`VmYS	 $^_oVXd%	 ]W^RSWTcRSZd9	 S^	 rS^	 cV]^/
RWViRSZVcc^	bTSWTkYZTVS	]W^_`VXd	deTRSY\	$^_oV/
RSZVcc^k^	XcVcY\%	Z	]W^hVRRV	]W^YbZ^iRSZT	i^f/
RYeVRfYn	 ]WViRSTZ`VcYg�

�WTiYhY^cc^	 ReYSTVSR\9	 eS^	 $^_oVRSZVcc^V
XcVcYV%	 \Z`\VSR\	 cVfYX	 $RWVicYX	 XcVcYVX%9
]^`deVccaX	]dSVX	]W^RS^k^	R`^mVcY\	$XcVcYg%
f^cfWVScan	YciYZYi^Z	 &��	�Y]]XTc9	 3�	�^r`U/
�^gXTc9	�m�	�T``VW	 Y	 iW�(�	 �	 ^ic^g	 RS^W^ca9
RdoVRSZ^ZTcYV	$^_oVRSZVcc^k^	XcVcY\%	^_dR`^Z/
`Vc^	 RdoVRSZ^ZTcYVX	 $XcVcYg%	 f^cfWVScan
YciYZYi^Z9	_Vb	f^S^Wan	$^_oVRSZVcc^V	XcVcYV%
cV	X^mVS	RdoVRSZ^ZTSU�	�	iWdk^g	RS^W^ca9	$^_/
oVRSZVcc^V	XcVcYV%	]WYcTi`VmYS	ZRVX9	c^	]WY
rS^X	cV	]WYcTi`VmYS	cY	^ic^Xd	Yb	SVn	YciYZY/
i^Z9	 f^S^WaV	 ZaRfTbaZT[S	 $XcVcY\%�	 �caXY
R`^ZTXY9	 $XcVcYV%	 f^cfWVSc^k^	 YciYZYiT	 cV
X^mVS	 _aSU	 ]WViRSTZ`Vc^	 Z	 RSWdfSdWV	 $^_oV/
RSZVcc^k^	XcVcY\%�	�^Rf^`Ufd	Z	$^_oVRSZVcc^X
XcVcYY%	 RdoVRSZdVS	 YbcTeT`UcT\	 cV/WTb`YeVc/
c^RSU	 $XcVcYg%	 f^cfWVScan	 YciYZYi^Z9	 ]^/
RS^`Ufd	 $^_oVRSZVcc^V	 XcVcYV%	 ^fTbaZTVSR\
^_yVfSYZYW^ZTccaX	]W^RSWTcRSZ^X	Z^R]W^YbZ^i/
RSZT	 ^_oV/YbZVRSc^k^	 fTf	 ]WViV`Uc^	 ^eVZYic^k^
$XcVcY\%�

�	 ]W^RSWTcRSZV	 $^_oVRSZVcc^k^	XcVcY\%	 Yc/
iYZYi	 ^fTbaZTVSR\	 cVfYX	 T_RSWTfScaX	 $Za%9
f^S^W^V	 cV	 YXVVS	 cYfTf^k^	 ^Sc^lVcY\	 f	 f^cf/
WVSc^Xd	 YciYZYid�	 �	 $^_oVRSZVcc^X	 XcVcYY%
YcRSTchY\	 $Za%	 &$]^	�TlVXd	XcVcY[�%9	 $fTf
�a	 ReYSTVSV�%9	 $eS^	 ]^	 �TlVXd	 XcVcY[�%	 Y
S�i�(	 \Z`\VSR\	 $RVXTcSYeVRf^g	X^iV`U[	 ZS^W^k^
`YhT%	 &��	 *^iWYg\W(9	 S�V�	 cVf^g	 Tc^cYXc^g
YcRSTchYVg9	RYXZ^`YbYWd[oVg	$YciYZYiT	Z^^_/
oV%�	 �iVRU	 $YciYZYi	 Z^^_oV%	 \Z`\VSR\	 $eYR/
SaX%	 ]^c\SYVX9	 ]^`deVccaX	 Z	 WVbd`USTSV	 RV/
XTcSYeVRf^g	 ^]VWThYY�	 �	 iTcc^X	 R`deTV	 $XcV/
cYV%	$YciYZYiT	Z^^_oV%9	`YlVcc^V	fTf^k^/`Y_^
f^cfWVSc^k^	R^iVWmTcY\9	ZRVkiT	ZaWTmTVS	SY]Y/
bYW^ZTcc^V	]WViRSTZ`VcYV9	S�V�	STf^V	]WViRSTZ`V/
cYV9	 f^S^W^V	 X^mVS	 ]WYcTi`VmTSU	 ZRVX9	 ]WY
rS^X	cV	]WYcTi`VmT	cYf^Xd	Z	^SiV`Uc^RSY�	�Y/
]YbThY\	\Z`\VSR\	^Rc^ZcaX	dR`^ZYVX	RdoVRSZ^/

ZTcY\	$^_oVRSZVcc^k^	XcVcY\%9	]^Rf^`Ufd	$^eY/
oTVS%	 $XcVcYV%	 ^S	 fTf^k^/`Y_^	 Rd_yVfSYZc^k^
R^iVWmTcY\�	 �Y]YbYW^ZTcc^V	 ]WViRSTZ`VcYV	 R^/
iVWmYS	 Z	 RV_V	 \baf^ZaV	 RSVWV^SY]a	7	 ^_\bT/
SV`UcaV	SVWXYca	0	fTSVk^WYY	ZcV	f^S^Wan	$Yc/
iYZYi	 Z^^_oV%	 cV	 YXVVS	 Z^bX^mc^RSY	 k^Z^WYSU
0	 ZaRfTbaZTSU	 fTf^V/`Y_^	 $XcVcYV%�	 �	 rS^X
RXaR`V	\baf^ZaV	 RSVWV^SY]a	^fTbaZT[SR\	]WV/
iV`Uc^/^_^_oVcc^g	 Y`Y	 $eYRS^g%	 j^WX^g
]WViy\Z`VcY\	 $XcVcY\%	 $YciYZYiT	 Z^^_oV%�

�^kiT	$XcVcYV%	$YciYZYiT	Z^^_oV%	^]WViV`\/
VSR\	 RSVWV^SY]TXY9	 S^	 Z	 R^RS^\cYY	 SY]YbThYY
$XcVcYV%	 cTiV`\VSR\	 $eYRSaX%	 R^iVWmTcYVX�
�iVRU	$XcVcYV%	^]WViV`\VSR\	R^hYT`Uc^g	]WTfSY/
f^g	 YciYZYiT9	 S�V�	 RnVX^g	 $iVgRSZY\%9	 ]WYRdS/
RSZd[oVg	 Z	 ]^ZRVicVZc^X	 RdoVRSZ^ZTcYY�	�^m/
c^	k^Z^WYSU	^	S^X9	eS^	R^hYT`UcT\	]WTfSYfT	^fT/
baZTVSR\	$eYRSaX%	R^iVWmTcYVX	$^_oVRSZVcc^k^
XcVcY\%�	�^`deTVSR\9	 eS^	 $^_oVRSZVcc^V	 XcV/
cYV%	 Z^R]W^YbZ^iYS	 cVWVj`VfRYWdVXaV	 RnVXa
$iVgRSZY\%9	f^S^WaV	]WViy\Z`\[SR\	fTf	SY]YbY/
W^ZTcc^V	 ]WViRSTZ`VcYV	 _^`UlYcRSZT	 ^_oVRSZT�

�	 ^_oVRSZVcc^X	 ]W^RSWTcRSZV	 $XcVcYV%9	 f^/
S^W^k^	]WYiVWmYZTVSR\	_^`UlYcRSZ^9	RSTc^ZYSR\
i^XYcYWd[oYX	 $XcVcYVX%�	 �icTf^	 i^XYcYWd/
[oVV	$XcVcYV%	]^	RZ^Vg	RdSY	\Z`\VSR\	$XcVcY/
VX%	 i^XYcYWd[oYn9	 f^S^WaV	 $dSZVWiY`Y%	 R^_/
RSZVcc^V	]^`YSYeVRf^V	Z�iVcYV	Z	kWTcYhTn	]^`\
]^`YSYeVRf^g	 $i^fRa%	 &��	 *dWiUV(�	�^Rf^`Ufd
k^R]^iRSZd[oVV	 $XcVcYV%	 RSWVXYSR\	 ]^`c^RSU[
ZaWTbYSU	i^fRYeVRfYV	]WViRSTZ`VcY\	]^`\	]^`Y/
SYfY9	 S^	 Z	 cVX	 ZRVkiT	 ]WYRdSRSZdVS	 $Yb/_aS^e/
c^RSU%	 i^fRYeVRfYn	 bcTeVcYg�	 �icTf^	 $Yb/_a/
S^ecT\%	 ]^`c^ST	 i^fRYeVRfYn	 bcTeVcYg	 \Z`\VS/
R\	 ]^fTbTSV`VX	 $cV/nZTSfY%	 Rd_yVfSYZc^RSY�	 �
dR`^ZY\n	RdoVRSZ^ZTcY\	$cV/nZTSfY%	Rd_yVfSYZ/
c^RSY	 ^_WTbdVSR\	 ]^`V	 i^fRYeVRf^g	 ^_yVfSYZc^/
RSY9	kiV	$i^fRT%	\Z`\VSR\	STf^g	j^WX^g	bcTcY\9
f^S^WT\	 RdoVRSZdVS	 cT	 dW^ZcV	 $^_aiVcc^g	 ^eV/
ZYic^RSY%	]^ZRVicVZc^k^	RdoVRSZ^ZTcY\�	�	]^`V
i^fRYeVRf^g	 ^_yVfSYZc^RSY	 $R`^Z^%	 Y	 $iVg/
RSZYV%	 ]WYcTi`VmTS	 ]^`YSYeVRf^g	 ]WTfSYfV9
]WViRSTZ`Vcc^g	Z	 RSWdfSdWTn	]^ZRVicVZc^RSY�	�
]^ZRVicVZc^RSY	 R^hYT`UcT\	 Rd_yVfSYZc^RSU
]WViy\Z`\VSR\	 Z	 RnVXTn	 $iVgRSZY\%	 R^hYT`Uc^/
k^	TkVcST	&��	*dWiUV(	Y	Z	^_oVRSZVcc^X	$R`^ZV%
$;{�	D{�%	 &��	!TgiVkkVW(�

�YRSVXT	iYR]^bYhYg9	]^W^miT[oT\	Y	 RSWdf/
SdWYWd[oT\	 ]WTfSYfd	 $TkVcST%9	 _TbYWdVSR\	 cT
RYRSVXV	 SY]YbYW^ZTccan	 ]WViRSTZ`VcYg9	 f^S^/
WaV	 cV^R^bcTcc^	 dRZTYZT[SR\	 $TkVcS^X%	 Z	 ]W^/
hVRRV	 R^hYT`YbThYY�	�Tf^V	 ]VWZ^cTeT`Uc^V	 bcT/
cYV	 ^fTbaZTVSR\	 cVfYX	 $]WTfSYeVRfYX	 edZ/
RSZ^X%	YbcTeT`Uc^	Z]YRTccaX	Z	RSWTSVkY[	$iVg/
RSZY\%	 $TkVcST%�	 �^RSTZ`\[oYV	 ]^`YSYeVRfd[
]WTfSYfd	 $TkVcST%	 iYR]^bYhYY	 ]WViRSTZ`\[S
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R^_^g	 _VRR^bcTSV`Uc^	 YcSVWY^WYbYW^ZTccaV	 Y
Ycf^W]^WYW^ZTccaV	 RnVXa	]WTfSYeVRf^k^	 $iVg/
RSZY\%�	�^Rf^`Ufd	 ]^`YSYeVRfT\	 ]WTfSYfT	 &^S
kWVe�	x�{|��	7	iVgRSZYV(	$TkVcST%	_TbYWdVSR\	cT
cVf^X	$]WTfSYeVRf^X	edZRSZV%9	S^	Z	]^`YSYeVR/
f^g	 ]WTfSYfV	 $iVgRSZYV%	 RZ^iYSR\	 f	 $]^ZViV/
cY[%9	 f^S^W^V	 \Z`\VSR\	 i^/Rd_yVfScaX	 R^RS^\/
cYVX	 $iVgRSZY\%�

�R`Y	 ^_WTSYSUR\	 f	 ^_oVRSZVcc^Xd	 $R`^Zd%
$;{�	D{�%9	S^	Za\Rc\VSR\9	eS^	$;{�	D{�%	\Z`\/
VSR\	 cVf^g	 cV^]WViV`Vcc^g	 Y	 cV^]WViV`YX^g	 Z
\bafV	 YcRSTchYVg�	 �TXT	 RSWdfSdWT	 $D{�%
&$�[iY%(�	 $D{�	 c^RYS%9	 $D{�	 k^Z^WYS%9	 $D{�
R`dlTVS%	 R^iVWmYS	 Z	 RV_V	 cVfd[	 $_Vb/`Yecd[%
Tc^cYXc^RSU	 Y	 cV^]WViV`Vcc^RSU	 R^hYT`Uc^k^
]WYRdSRSZY\�	�WViRSTZ`\\	cVRTX^RS^\SV`Uc^RSU	Y
cV/R^_RSZVcc^RSU	R^hYT`Uc^k^	]WYRdSRSZY\9	$;{�
D{�%	]^bZ^`\VS	YciYZYid9	cV	ZaRfTbaZT\	cYeV/
k^	RZ^Vk^	R^_RSZVcc^k^9	deTRSZ^ZTSU	Z	^_oVX	$k^/
Z^WVcYY%9	S�V�	Z	$S^X/eS^/k^Z^W\S/ZRV%�	�	\bafV
$D{�%	X^kdS	 ZaWTmTSU	 RV_\	 S^`Uf^	 k^R]^iRSZd/
[oYV	ZcdSWY	^_oVRSZT	i^fRYeVRfYV	]WViRSTZ`V/
cY\9	f^S^WaV	cV	]WVi]^`TkT[S	cT`YeYV	cYfTf^/
k^	 $R^_RSZVcc^k^%	 $XcVcY\%�	�bcTeT`UcT\	 ]WY/
cTi`Vmc^RSU	 $;{�	 D{�%	 ]^`[	 ]^`YSYeVRf^g
$i^fRa%	]^bZ^`\VS	i^fRYeVRfYX	]WViRSTZ`VcY\X
]^`\	 ]^`YSYfY	 Z^R]W^YbZ^iYSUR\	 _Vb	 cV^_n^iY/
X^k^	^RXaR`VcY\�	�	iTcc^X	R`deTV	_VR/RXaR`Vc/
c^V	Y`Y	_Vb/XaR`Vcc^V	Z^R]W^YbZViVcYV	^eVZYi/
can	 ]WViRSTZ`VcYg	 ]WVZWToTVS	 ]W^hVRR	 k^Z^WV/
cY\	 0	 ZaRfTbaZTcY\	$XcVcYg%	Z	 ^_oVRSZVccd[
$_^`S^Zc[%9	f^S^WT\	R^biTVS	Z^bX^mc^RSU	]^cY/
XTSU	 RdSU	 $RfTbTcc^k^%	 _Vb	 ]WViZTWYSV`Uc^k^
^RXaR`VcY\	Y	YcSVW]WVSThYY�	�RS^ecYf^X	^_oV/
RSZVcc^g	 $_^`S^ZcY%	 \Z`\VSR\	 cV	 RSWVX`VcYV	 f
]^cYXTcY[9	T	]^ZRVicVZc^V	$`[_^]aSRSZ^%9	f^/
S^W^V	 ]^bZ^`\VS	 R^hYT`Uc^Xd	 YciYZYid	 df`^/
c\SUR\	^S	]^cYXTcY\	]^i`Ycc^g	Rdoc^RSY	XYWT9
c^	]WY	rS^X	deTRSZ^ZTSU	Z	]W^hVRRV	$]VWV/_T`Sa/
ZTcY\%	Y`Y	$]VWV/RfTbaZTcY\%	S^`f^Z	0	R`dn^Z�
�TfYX	^_WTb^X9	Z	]^`V	i^fRYeVRf^g	^_yVfSYZc^/
RSY	$iVgRSZYV%	Y	$R`^Z^%	\Z`\[SR\	 i^/Rd_yVfS/
caXY	R^RS^\cY\XY	Y	RZ^i\SR\	f	$]^ZViVcY[%	Y
$_^`S^ZcV%9	 f^S^WaV	]WYRdSRSZd[S	 Z	 ]^ZRVicVZ/
c^X	 RdoVRSZ^ZTcYY	 Y	 iVX^cRSWYWd[S	 $cd`VZ^g
dW^ZVcU%	 R^hYT`Uc^g	 Rd_yVfSYZc^RSY�

�	]^ZRVicVZc^RSY	$i^fRT%	^fTbaZTVSR\	STfYX
]WViV`Uc^	 ^eVZYicaX	 bcTcYVX9	 f^S^W^V	 cT	 ]WV/
iV`V	 dSWTeYZTVS	 R^_RSZVccd[	 ^eVZYic^RSU9	 S�V�
^fTbaZTVSR\	]WViV`Uc^	cV/^eVZYicaX	$XcVcYVX%
_^`UlYcRSZT�	 �	 iTcc^X	 R`deTV	 ]WViV`Uc^	 cV/
^eVZYic^V	$XcVcYV%	_^`UlYcRSZT	X^mc^	R^^ScV/
RSY	 R	 cVfYX	 $f^``VfSYZcaX	 ]WViRSTZ`VcYVX%
&3�	 �[WfkVgX9	 ��	 �VZY/*W[`U(9	 ]WViRSTZ`\/
[oYX	R^_^g	i^/WVj`VfRYZc^V	bcTcYV�	�YRfdWRYZ/
c^V	 iZYmVcYV	 ^S	 cV/^eVZYic^g	 i^RS^ZVWc^RSY

$XcVcY\%	 _^`UlYcRSZT	 f	 dRSTc^Z`VcY[	 c^Z^g
^eVZYic^RSY	$i^fRa%	bTiTVSR\	RSWTSVkYVg	$kVSV/
W^/i^fRYY%	 &kWVe�	 ��}��~�	7	 iWdk^gu	 z~|�{	7
RdmiVcYV(�	�	iTcc^X	R`deTV	$kVSVW^i^fRY\%	\Z/
`\VSR\	 RSWTSVkYVg	 i^fRYeVRf^g	 Rd_yVfSYZc^RSY9
f^S^WT\	$^SWYhTVS%	$XcVcYV%	_^`UlYcRSZT�	�^/
Rf^`Ufd	$^SWYhTcYV%	^Sc^RYSR\	f	S^Xd9	eS^	dmV
$dSZVWmiVc^%9	 S^	 $^SWYhTcYV%	 ZRVk^	 `YlU
]WViy\Z`\VS	 cV/^eVZYic^RSU	 k^R]^iRSZd[oVk^
$XcVcY\%�

�	 ]^`V	 ]^`YSYeVRf^g	 $i^fRa%	 $^SWYhTcYV%
k^R]^iRSZd[oVk^	$XcVcY\%	WVT`YbdVSR\	Z	^_oV/
RSZVcc^X	 ]W^RSWTcRSZV	 iYRRYiVcSRf^k^	 &Tck`�
z����z��}u	 `TS�	 z����z���	7	 ]W^SYZ^WVeToYg(
iYRfdWRT�	�^Rf^`Ufd	$^SWYhTcYV%	^S`YeTVSR\	^S
$dSZVWmiVcY\%	R^RS^\cYVX	WTiYfT`Uc^g	cV^]WViV/
`Vcc^RSY9	S^	^SRdSRSZYV	^]WViV`Vcc^RSY	]^bZ^`\VS
R	^ic^g	Y	S^g	mV	]^bYhYY	$^SWYhTcY\%	ZaRfTba/
ZTSU	 ]W^SYZ^]^`^mcaV9	 R`Vi^ZTSV`Uc^9	 ]^SVchY/
T`Uc^	TcSTk^cYRSYeVRfYV	$XcVcY\%�	�	rS^X	RXaR/
`V	 iYRRYiVcSRSZ^	 ^_yViYc\VS	Xc^mVRSZ^	 WTb`Ye/
can	Y	]^SVchYT`Uc^	cV	 RZ\bTccan	XVmid	 R^_^g
$XcVcYg%�	�YRRYiVcSRf^V	$^SWYhTcYV%	^fTbaZTVS/
R\	]WViV`Uc^g	]^bYhYVg9	f^S^Wd[	R]^R^_ca	bTcY/
XTSU	 i^XYcYWdVXaV	 Y`Y	 ]^iZ`TRScaV9	 eUYX
Rd_yVfSYZcaX	$XcVcY\X%	$cV/nZTSTVS%	^_yVfSYZ/
c^g	 RTX^/^eVZYic^RSY	$i^fRa%	 &���	 *dWiUV(�

�	 rS^X	 RXaR`V	 iYRRYiVcS	 YbcTeT`Uc^	 Z^Z`V/
eVc	 Z	 RYXZ^`YeVRfd[	 _^WU_d	 bT	 dRSTc^Z`VcYV
c^Z^g	 ^eVZYic^RSY	 i^fRYeVRfYn	 ]WViRSTZ`VcYg9
Z	 WTXfTn	 f^S^W^g	 $^WS^i^fRYY%	 ]W^SYZ^RS^YS
Xc^mVRSZ^	cV	RZ\bTccan	XVmid	R^_^g	$XcVcYg%9
fTmi^V	 Yb	 f^S^Wan9	 $^SWYhT\%	 $XcVcYV%	 _^`U/
lYcRSZT9	 RSWVXYSR\	 $dSZVWiYSUR\%	 Z	 fTeVRSZV
^eVZYic^k^�	�	iTcc^X	R`deTV	^]WViV`VcYV	]^bY/
hYg	 ]W^SYZ^_^WRSZd[oYn	 RS^W^c	 ZRVkiT	 bTiTVS/
R\	 fTf	 YVWTWnYeVRf^V	 ]W^RSWTcRSZ^	 Rd_yVfSYZ/
can	 ]^`^mVcYg9	 ^_VR]VeVccan	 RYXZ^`YeVRfYX
fT]YST`^X	 &��	*dWiUV(9	cT`YeYV	f^S^W^k^	\Z`\/
VSR\	]^fTbTSV`VX	R]^R^_c^RSY	Rd_yVfST	f	RSWTSV/
kY\X	^_yVfSYZThYY�	�	]^`V	]^`YSYeVRf^g	$i^f/
Ra%	 ]W^SYZ^]^`^mVcYV	 i^XYcYWd[oYV	 0	 i^XY/
cYWdVXaV	 ^fTbaZTVSR\	 ]W^idfS^X	 $fWdk^Z^k^
ZWToVcY\%	 i^fRYeVRf^k^	 iYRfdWRT�

$�Wdk^Z^V	 iZYmVcYV%	 RdoVRSZd[oYn	 i^fRY/
eVRfYn	 ]WViRSTZ`VcYg9	 ]WY^RSTcTZ`YZTVSR\	 Z
WVbd`USTSV	]^\Z`VcYV	$Yc^k^%	$XcVcY\%9	]W^Yb/
Z^i\oVk^	$`^kYeVRfYg	WTbWaZ%	XVmid	]^W\if^X
iYRfdWRT	 &$R`^Z^X%(	 Y	 ]^W\if^X	 R^hYT`Uc^g
]WTfSYfY	&$iVgRSZYVX%(�	�^bcYfc^ZVcYV	$Yc^k^%
$XcVcY\%	 R^biTVS	 $rjjVfS	 T``^i^fRYY%	 &kWVe�
αλλο	7	Yc^g9	WTb`Yecag(�	$�``^i^fRY\%	dfTba/
ZTVS	 cT	 S^9	 eS^	 cVf^kiT	 ^eVZYicaV	 i`\	 $R`^ZT%
Y	$iVgRSZY\%	i^fRYeVRfYV	]WViRSTZ`VcY\	dSWTSY/
`Y	RY`d	RTX^/^eVZYic^RSY�	�WYcTi`VmT	]^W\ifd
iYRfdWRT	 $T``^i^fRY\%	 iVX^cRSWYWdVS9	 eS^	 Z

���	 �TfTb	 -1.
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^Rc^ZTcYY	 $]^`YSYeVRf^k^%	 $YXVVS/R\%	Xc^mV/
RSZ^	 iYRfdWRYZcan	 ^Rc^ZTcYg�	 �RSTc^Z`Vcc^V
ViYcRSZ^	i^fRYeVRfYn	]WViRSTZ`VcYg	^fTbaZTVS/
R\	^icYX	Yb	Xc^mVRSZT	YcZTWYTcS^Z	ViYc^g	ZT/
WYTSYZc^g	 RSWdfSdWa	]^`\	]^`YSYfY�	3S^	 k^Z^/
WYS	^	S^X9	eS^	ZR\fYg	i^fRYeVRfYg	]^W\i^f	^R/
c^ZTc	 cT	 cVf^g	 j^WXV	 $YRf`[eVcY\%	 iWdkYn
Z^bX^mc^RSVg�

�TfYX	 ^_WTb^X9	 i^fRYeVRfT\	 RSWdfSdWT	 ]^`\
]^`YSYfY9	 RdoVRSZd[oT\	 Z	 iYRfdWRYZcan	 kWT/
cYhTn	 $^WS^i^fRYY%	 Y	 $kVSVW^i^fRYY%9	 YbXVc\/
VSR\	 ]^RWViRSZ^X	 $T``^i^fRYY%9	 f^S^WT\	 SWTcR/
j^WXYWdVS	fTSVk^WYY	Z^R]WY\SY\	$]^`YSYeVRf^/
k^%�	 �`Vi^ZTSV`Uc^9	 $T``^i^fRY\%	 YbXVc\VS	 0
RXVoTVS	 dRSTc^Z`VccaV	 kWTcYha	 ]^`\	 ]^`YSY/
eVRf^g	 $i^fRa%9	 S�V�	 bTiTVS	 c^Z^V	 cT]WTZ`VcYV
i^fRYeVRfYX	]WViRSTZ`VcY\X�	�^mc^	k^Z^WYSU	^
S^X9	 eS^	 ]^`V	 ]^`YSYeVRf^g	 $i^fRa%	 RTX^Z^R/
]W^YbZ^iYSR\	eVWVb	S^efd	$T``^i^fRYY%�	�WTcR/
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j^WXThY\	Z^R]WY\SY\	$]^`YSYeVRf^k^%	7	fTSV/
k^WYg	 0	 ]^c\SYg	 0	 RdmiVcYg9	 ]^bZ^`\[oYn
ZaRfTbaZTSUR\	 ^	 $]^`YSYeVRf^X%	 fTf	 $]^`YSY/
eVRf^X%9	Z`Y\VS	cT	]^`YSYeVRfd[	]WTfSYfd9	S�V�
]WYZ^iYS	 f	 YbXVcVcY[	 RnVX	 ]^`YSYeVRf^k^
$iVgRSZY\%�	 �	 iTcc^X	 R`deTV	 ]^iZYmc^RSU	 Y
YbXVceYZ^RSU	 kWTcYh	 ]^`YSYeVRf^g	 $i^fRa%
\Z`\VSR\	 ]^fTbTSV`VX	 ]W^YbZ^`Uc^k^	 nTWTfSVWT
i^fRYeVRfYn	]WViRSTZ`VcYg9	Yn	]WYchY]YT`Uc^g
^SfWaS^RSY	i`\	_VRf^cVecan	RSWdfSdWcan	YbXV/
cVcYg9	 eS^	 RTX^	 ]^	 RV_V	 k^Z^WYS	 ^	 ZTWYTSYZc^/
RSY	 WTb`Yecan	 ZVWRYg	 $i^fRa%�
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��	 �cYZVWRYSVSRfT\	 i^fRT	 Y	 SZ^WeV/
RSZ^	�	]W^SYZ	Rn^`TRSYeVRfYn	iV`VcYg	0	��	*dWiUV
00	 C~��~/F~�~�I�1	 �	 T`UXTcTn	 
^RRYgRf^/jWTchdb/
Rf^k^	hVcSWT	R^hY^`^kYeVRfYn	YRR`Vi^ZTcYg	�c/ST
R^hY^`^kYY	 
^RRYgRf^g	 TfTiVXYY	 cTdf�	7	��	 �
C~��~/F~�~�9	 ���1�	7	��	 )7,��
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