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ZTk[n	ZWj	j][We\[V`Z\T�	j]W	k[Z[][^	a[Xi)
mT_	hT`Zi	[alY`Z\YUUcb	j[Z]YaU[`ZYn	dV[\)
XYZ\[]_YZ`_	`	j[^[liv	j][VdkoWW�	j][We)
\YVYUU[n	kTjWZTXW`ZWhY`kW^W	j]YVj]W_ZW)
_^W�	�]W	qZ[^	[U	\cVYX_X	&	j]WeUTkT	kT)
jWZTXW`ZWhY`k[g[	 j]YVj]W_ZW_�
s	`\[a[VUcn	Z]dVy
s	]ToW[UTXiUcn	]T`hYZ	+adbgTXZY]W_.y
s	[]WYUZToW_	UT	j[XdhYUWY	j]WacXWy
s	^W]Ucn	 `j[`[a	 j[XdhYUW_	 j]WacXW

s	[a^YU�

�[]j[]ToW_
�dlY`Z\dYZ	V\T	\egX_VT	UT	Z[�	hY^	k[])

j[]ToW_	[ZXWhTYZ`_	[Z	Z]TVWoW[UU[n	pW])
^c�	�Y]\cn	We	UWb	^[fU[	UTe\TZi	qk[U[)
^WhY`kW^�	�U	 aTeW]dYZ`_	 UT	 k[U`ZTZToWW
pTkZT	b[e_n`Z\YUU[n	 gYZY][U[^WW�	�[]j[)
]ToW_�	`	VTUU[n	Z[hkW	e]YUW_�	j]YV`ZT\X_)
YZ	`[a[n	[awYVWUYUWY	j[V	YVWUc^	dj]T\XY)
UWY^	UY`k[XikWb	aWeUY`[\	s	oYUZ][\	j][)
We\[V`Z\T	j]WacXW�	#]dg[n	j[Vb[V�	k[Z[]cn
^[fU[	UTe\TZi	v]WVWhY`kW^�	]T``^TZ]W\T)
YZ	 k[]j[]ToWv	 kTk	p[]^d	 [`dlY`Z\XYUW_
b[e_n`Z\YUU[n	VY_ZYXiU[`ZW�	[`U[\TUUdv	UT
[awYVWUYUWW	kTjWZTX[\	s	[ZVYXYUWW	kTjW)
ZTXT	̀ [a`Z\YUUWkT	+WU\Y`Z[]T.	[Z	W^dlY`Z\T
j]YVj]W_ZW_�
T``^TZ]W\TY^cY	 j[Vb[Vc	 UY	 j][ZW\[)

]YhTZ	V]dg	V]dgd�	j[`k[Xikd	W	\	[`U[\Y	VWp)
pY]YUoWToWW	 b[e_n`Z\YUU[n	 VY_ZYXiU[`ZW�
W	 \	 [`U[\Y	 [awYVWUYUW_	 kTjWZTX[\	 XYfTZ
j][oY``c	b[e_n`Z\YUU[n	WUZYg]ToWW�	�Y^	UY
^YUYY	 \[e^[fUc	 `WZdToWW�	 k[gVT	 pW]^T�
_\X_vlT_`_	 k[]j[]ToWYn	 `	 v]WVWhY`k[n
Z[hkW	 e]YUW_�	 UY	 [Z\YhTYZ	 Z]Ya[\TUWv	 b[)
e_n`Z\YUU[n	gYZY][U[^WW�	W	UT[a[][Z�

,]WVWhY`kWn	 j[Vb[V
�]TVWoW[UUT_	pW]^T	 +kTjWZTXW`ZWhY`)

k[Y	j]YVj]W_ZWY.	W^YYZ	b[e_WUT	s	\XTVYXioT
pTkZ[][\	 j][We\[V`Z\T�	 [aXTVTvlYg[	 j]T)
\[^	UT	V[b[V	[Z	Wb	qk`jXdTZToWW	W	UY`dlY)
g[	\`Y	]W`kW	]cU[hU[n	UY[j]YVYXYUU[`ZW�
�[	Y`Zi	\	kXT``WhY`k[^	j]YV`ZT\XYUWW	kT)
jWZTXW`Z	_\X_YZ`_	[VU[\]Y^YUU[	\XTVYXioY^
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W^dlY`Z\T	 pW]^c	 W	 j]YVj]WUW^TZYXY^�
�]W	qZ[^	UY	ZTk	`dlY`Z\YUU[�	_\X_YZ`_	XW
kTjWZTXW`Z	 UYj[`]YV`Z\YUUc^	 dj]T\X_v)
lW^	̀ \[Yg[	j]YVj]W_ZW_	WXW	j]WgXTmTYZ	VX_
[`dlY`Z\XYUW_	qZWb	pdUkoWn	UTY^U[g[	^Y)
UYVfY]T�	 �TfU[�	 hZ[	 kTjWZTXW`Zd	 j]WUTV)
XYfTZ	]Y`d]`c�	[U	W^YYZ	j]T\[	UT	[`ZTZ[h)
Ucn	 V[b[V	pW]^c	W	 UY`YZ	 ]W`kW�	 `\_eTU)
UcY	`	YY	VY_ZYXiU[`Ziv�
�VUTk[	j[	^Y]Y	]Te\WZW_	W	d`X[fUYUW_

[ZU[mYUWn	`[a`Z\YUU[`ZW	j][W`b[VWZ	]T`)
lYjXYUWY	 `[oWTXiU[	 qk[U[^WhY`k[n	 ][XW
kTjWZTXW`ZT	 UT	 ][XW	 j]YVj]WUW^TZYX_	 W
WU\Y`Z[]T�	 W`kW	 [ZVYX_vZ`_	 [Z	 \XTVYUW_�
�]YVj]WUW^TZYXi	j]WUW^TYZ	UT	`Ya_	a[′Xi)
mdv	 hT`Zi	 ]W`k[\	 W	 j]T\[	 UT	 [`ZTZ[hUcn
V[b[V�	T	WU\Y`Z[]	[ZVTYZ	j]YVj]WUW^TZYXv
j]T\[	 `[a`Z\YUU[`ZW	 UT	 W^dlY`Z\[�	 j[Xd)
hT_	 \eT^YU	 j]T\[	 Z]Ya[\TUW_	 UT	 adVdlWY
V[b[Vc�
�[	 j][oY``	 d`X[fUYUW_	 b[e_n`Z\YUUcb

`\_eYn	UT	qZ[^	UY	eTkTUhW\TYZ`_�	Te\WZWY
j][V[XfTYZ`_�	�	 [VUW^	 We	 [`U[\Ucb	 Yg[
UTj]T\XYUWn	_\X_YZ`_	]Te]dmYUWY	UYj[`]YV)
`Z\YUU[n	`\_eW	^YfVd	j]YVj]WUW^TZYXY^	W
j]YVj]W_ZWY^�	 �dawYkZ[^	 b[e_n`Z\YUU[n
VY_ZYXiU[`ZW	 `ZTU[\WZ`_	 `T^[	 j]YVj]W_)
ZWY s	k[]j[]ToW_�
�XT``WhY`k[Y	j[UW^TUWY	k[]j[]TZW\U[n

`[a`Z\YUU[`ZW	aTeW]dYZ`_	UT	Z]Yb	kWZTb�
s	j]Y\]TlYUWW	k[]j[]ToWW	\	`dawYkZT

b[e_n`Z\YUU[n	 VY_ZYXiU[`ZWy
s	[ZVYXYUWW	`[a`Z\YUU[`ZW	j]YVj]WUW)

^TZYX_	[Z	`[a`Z\YUU[`ZW	j]YVj]W_ZW_y
s	 ]T``]YV[Z[hYUWW	 k[UZ][X_	 UTV	 VY_)

ZYXiU[`Ziv	j]YVj]W_ZW_�

�[]j[]ToW_	kTk	`dawYkZ	b[e_n`Z\YUU[n
VY_ZYXiU[`ZW

�]Y\]TlYUWY	\YlUcb	j]T\	kTjWZTXW`ZT
\	 [a_eTZYXi`Z\YUUcY	 j]T\T	 dhT`ZUWkT	 +Tk)
oW[UY]T.	j]YV`ZT\X_YZ	̀ [a[n	̀ XYV`Z\WY	h]Ye)
\chTnU[	eUThW^[g[	̀ [oWTXiU[)qk[U[^WhY`)
k[g[	j][oY``T	s	VYjY]`[UWpWkToWW	b[e_n)
`Z\YUU[n	 VY_ZYXiU[`ZW�
�Z][g[	g[\[]_�	[`U[\Uc^	`dawYkZ[^	b[)

e_n`Z\YUU[n	 VY_ZYXiU[`ZW	 \`YgVT	 _\X_X[`i
W^YUU[	b[e_n`Z\[�	T	UY	XWhU[`Zi�	]W^`kT_
pT^WXW_�	 g]YhY`kT_	qk[U[^W_�	pY[VTXiU[Y
WXW	k]Y`Zi_U`k[Y	b[e_n`Z\[�	^T`ZY]`kT_	]Y)
^Y`XYUUWkT�	̂ TUdpTkZd]T�	pTa]WkT	W	Z�V�	�[
UT	 j][Z_fYUWW	^U[gWb	 \Yk[\	 W	 Zc`_hYXY)
ZWn	XWhU[`Zi	b[e_WUT	+[aXTVTZYX_	\XT`ZUcb

j[XU[^[hWn�	 W^YvlYg[	 j]T\[	 VYn`Z\[\TZi
[Z	XWoT	b[e_n`Z\T.	\c`ZdjTXT	kTk	\[jX[lY)
UWY	 b[e_n`Z\T�	 Yg[	 k\WUZq``YUoW_�	�T	 `T)
^[^	 VYXY�	 j[XU[^[hW_	 a[XimWU`Z\T	 qZWb
j]YV`ZT\WZYXYn	 b[e_n`Z\	 acXW	 V[`ZTZ[hU[
`WXiU[	[g]TUWhYUc	W	UY	_\X_XW`i	j]T\T^W
`[a`Z\YUU[`ZW	 \	 `Yg[VU_mUY^	 j[UW^TUWW�
�vVT	 [ZU[`_Z`_	 [g]TUWhYUW_	 UT	 [ZhdfVY)
UWY	eY^XW	W	]Ta[hYg[	WU\YUZT]_�	[g]TUWhY)
UWY	 j]T\T	 ]T`j[]_fYUW_	 UT`XYV`Z\[^�	 `[)
`X[\UcY	j]W\WXYgWW	W	j]�	�[`ZYjYUU[�	j[
^Y]Y	 ]Te\WZW_	 ]cUkT	 `]YV`Z\	 j][We\[V`Z\T
+d`X[\Wn	 Z]dVT.�	 j[XU[^[hW_	 b[e_WUT�	 kTk
j]YV`ZT\WZYX_	b[e_n`Z\T�	]T`mW]_vZ`_�	�g]T)
UWhYUW_	UT	]T`j[]_fYUWY	W^dlY`Z\[^	b[e_n)
`Z\T	`ZTU[\_Z`_	\`Y	a[XYY	p[]^TXiUc^W�	b[)
e_WU	j]Y\]TlTYZ`_	 \	 `[a`Z\YUUWkT	 VTUU[g[
W^dlY`Z\T	\	kXT``WhY`k[^	j[UW^TUWW	qZ[g[
_\XYUW_�	�VUTk[	j[hZW	`]Ted	fY	UThWUTYZ`_
W	 [a]TZUcn	j][oY``	s	j][oY``	 [ZVYXYUW_
W^dlY`Z\T	j]YVj]W_ZW_	[Z	W^dlY`Z\T	j]YV)
j]WUW^TZYX_�	 `\_eTUUcn	 `	 k[UoYUZ]ToWYn
j][We\[V`Z\T	 W	 \[e]T`ZTvlW^	 eUThYUWY^
pWUTU`[\[g[	]cUkT	s	]cUkT	kTjWZTXT�

�ZVYXYUWY	 `[a`Z\YUU[`ZW
j]YVj]WUW^TZYX_	[Z	 `[a`Z\YUU[`ZW

j]YVj]W_ZW_
�ZVYXYUWY	`[a`Z\YUU[`ZW	j]YVj]WUW^T)

ZYX_	[Z	`[a`Z\YUU[`ZW	j]YVj]W_ZW_	[eUThT)
YZ�	 hZ[	 TkoW[UY]	 +dhT`ZUWk.	 [alY`Z\T	 UY
W^YYZ	 j]T\T	 `[a`Z\YUU[`ZW	 UW	 UT	 W^dlY)
`Z\[	[alY`Z\T�	UW	UT	UYg[	`T^[g[�	�dawYk)
Z[^	`[a`Z\YUU[`ZW	`ZTU[\WZ`_	k[]j[]ToW_�

]TfVTU`k[Y	j]T\[	j]WeUTYZ	`dlY`Z\[\TUWY
d	UYY	`[a`Z\YUUcb	j]T\	W	WUZY]Y`[\�	[ZVY)
XYUUcb	[Z	j]T\	W	WUZY]Y`[\	YY	dhT`ZUWk[\�
�[`XYVUWY	W^YvZ	j[	[ZU[mYUWv	k	k[]j[)
]ToWW	 [j]YVYXYUUcY	 j]T\T�	 k[Z[]cY	 j]W)
U_Z[	 UTec\TZi	 [a_eTZYXi`Z\YUUc^W�	 U[	 UY
V[XfUc	W`j[Xie[\TZi	VTUUcY	j]T\T	VX_	UT)
UY`YUW_	dlY]aT	YY	WUZY]Y`T^�
�	qZ[^	`^c`XY	k[]j[]ToW_	j][ZW\[`Z[)

WZ	hT`ZU[^d	j]YVj]W_ZWv	\	Yg[	kXT``WhY`)
k[n	p[]^Y�	�^dlY`Z\[	hT`ZU[g[	j]YVj]W_)
ZW_�	Z[	Y`Zi	W^dlY`Z\[�	`	j[^[liv	k[Z[][)
g[	 [`dlY`Z\X_YZ`_	 j]YVj]WUW^TZYXi`kT_
VY_ZYXiU[`Zi�	[ZVYXYU[	[Z	[`ZTXiU[g[	W^d)
lY`Z\T	j]YVj]WUW^TZYX_	XWmi	pWeWhY`kW�
j]T\T	 j]YVj]WUW^TZYX_	 UT	 ]T`j[]_fYUWY
W^dlY`Z\[^	j]YVj]W_ZW_	[g]TUWhYUc	Z[Xi)
k[	Yg[	[a_eTZYXi`Z\T^W	jY]YV	Z]YZiW^W	XW)
oT^W�	�Z`vVT	`XYVdYZ�	hZ[	W	[a_eTZYXi`Z\T
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j]YVj]WUW^TZYX_	 UY	 [ZVYXYUc	 [Z	 [a_eT)
ZYXi`Z\	j]YVj]W_ZW_�	�]YVj]WUW^TZYXi	[Z)
\YhTYZ	j[	[a_eTZYXi`Z\T^	j]YVj]W_ZW_	\`Y^
`\[W^	W^dlY`Z\[^�
�	 [acVYUU[^	 j]YV`ZT\XYUWW	 hT`ZUc^

j]YVj]W_ZWY^	[achU[	UTec\TvZ	j]YVj]W_)
ZWY�	dj]T\X_Y^[Y	`[a`Z\YUUWk[^�	�T	`T^[^
VYXY�	qZ[	UY	`dlY`Z\YUUcn	j]WeUTk�	�ZVY)
XYUWY	̀ [a`Z\YUU[`ZW	[Z	[jY]TZW\U[g[	dj]T\)
XYUW_	g[]TeV[	^YUYY	eUThW^[�	hY^	���! !�
��!�'�8'��!���'��� �/��'������'�8'��!����
'��� �7��	#]dg[Y	VYX[�	hZ[	[g][^U[Y	k[XW)
hY`Z\[	 j[	 `dlY`Z\d	 hT`ZUcb	 j]YVj]W_ZWn
`dlY`Z\dYZ	 d	 UT`	 \	 p[]^Y	 \`Y\[e^[fUcb
b[e_n`Z\YUUcb	 [alY`Z\�	 \	 hT`ZU[`ZW	���
W	����	T	WU[gVT	W	����	�	qZ[^	`XdhTY	p[])
^TXiU[Y	[ZVYXYUWY	`[a`Z\YUU[`ZW	[alY`Z\T
[Z	`[a`Z\YUU[`ZW	Yg[	pTkZWhY`k[g[	b[e_WUT
UY[ab[VW^[	Z[Xik[	VX_	[VU[g[	s	[g]TUWhY)
UW_	[Z\YZ`Z\YUU[`ZW	j]YVj]WUW^TZYX_�	Y)
TXiU[	 W^dlY`Z\[	 [alY`Z\T	 UTb[VWZ`_	 j[V
Ta`[XvZU[n	\XT`Ziv	`[a`Z\YUUWkT�

T``]YV[Z[hYUWY	 k[UZ][X_
UTV	VY_ZYXiU[`Ziv	k[]j[]ToWW

�]YZiYn	 [`[aYUU[`Ziv	 k[]j[]TZW\U[n
`[a`Z\YUU[`ZW	 _\X_YZ`_	 ]T``]YV[Z[hYUWY
k[UZ][X_	 UTV	 VY_ZYXiU[`Ziv	 k[]j[]ToWW�
�VY`i	W^YYZ`_	\	\WVd	UY	]T`j]YVYXYUWY	ZYb)
U[X[gWhY`kWb	pdUkoWn	+kZ[�	kTkWY	]YmYUW_
j]WUW^TYZ.�	T	�����+!:�!���,���:�#��7!�$�
��� '�� �'�����+����!�!'��� � ��! 97!���,7�6
w�� !6x�,�:#�����
T``]YV[Z[hYUWY	 k[UZ][X_	 UY	 [eUThTYZ

[a_eTZYXiU[g[	 [Z`dZ`Z\W_	 V[^WUW]dvlYg[
`[a`Z\YUUWkT	s	 \XTVYXioT	 k[UZ][XiU[g[
jTkYZT	TkoWn	+V[XYn.�	b[Z_	Yg[	^[fYZ	W	UY
acZi�	�Y	 [eUThTYZ	 [U[	 W	 ]T``]YV[Z[hYUW_
k[UZ][X_	 UTV	 ZYkdlYn	 b[e_n`Z\YUU[n	 VY_)
ZYXiU[`Ziv	k[]j[]ToWW�	Z[	Y`Zi	k[UZ][X_	\
Z[hU[^	eTW^`Z\[\TUWW	`	TUgXWn`k[g[	s	`W)
U[UW^T	 dj]T\XYUW_�	 T``]YV[Z[hYUWY	 k[U)
Z][X_	s	qZ[	`dlY`Z\[\TUWY	�����+!:�6����
,���:�'�'�!:������:����#�������8+���! 9'��
,�,�:!4�$�� ��! 97�:���,7�6�w�� !6x��8*!�
'���%���,���:!4�$�$/�'���,�:��,��#���7��
��!3�'�:�6�,�,�'$8p!,��:�#�����
�[	Y`Zi	Y`XW	UYkZ[	\XTVYYZ	V\d^_	TkoW_)

^W	 k[^jTUWW�	 d`ZT\Ucn	 kTjWZTX	 k[Z[][n
]TeVYXYU	UT	V\T	^WXXW[UT	TkoWn�	Yg[	dhT`)
ZWY	\	j]WU_ZWW	]YmYUWn	+[]gTUTb	dj]T\XY)
UW_	k[^jTUWW.	`\YVYU[	k	UdXv�	�[	WUZY]Y)
`c	eTlWlYUc�

]YTXiU[n	]cU[hU[n	`Z[W^[`Ziv	j]WUTV)
XYfTlWb	Y^d	TkoWny
j]T\[\c^W	 j][oYVd]T^W	 eTlWZc	 j]T\

[alY`Z\T	W	Yg[	TkoW[UY][\�
-[]^TXiU[	\`Y	qZ[	`dlY`Z\dYZ	W	\	[`)

`WW�	�`Zi	j[U_ZWY	`VYXkW�	\	k[Z[][n	W^YYZ)
`_	 eTWUZY]Y`[\TUU[`Zi�	 \	 g[X[`[\TUWW	 [a
[V[a]YUWW	k[Z[][n	UY	j]WUW^TvZ	dhT`ZW_
eTWUZY]Y`[\TUUcY	 XWoT�	 �`Zi	 \[e^[fU[`Zi
j]YVw_\XYUW_	g]TfVTU`k[g[	W`kT	k	[]gTUT^
dj]T\XYUW_	 [alY`Z\T�	 dlY^X_vlW^	 `\[W)
^W	]YmYUW_^W	W	VYn`Z\W_^W	WUZY]Y`c	[a)
lY`Z\T	W	+WXW.	Yg[	dhT`ZUWk[\�	�`Zi	j]T\[
TkoW[UY]T	j]W	[j]YVYXYUUcb	d`X[\W_b	Z]Y)
a[\TZi	 [Z	 [alY`Z\T	 \ckdjT	 Yg[	 TkoWn	 j[
]cU[hU[n	oYUY�	[j]YVYX_Y^[n	UYeT\W`W^c^
[oYUlWk[^�	�`Zi	\[e^[fU[`Zi	j]W	`[aXv)
VYUWW	 d`ZTU[\XYUUcb	 eTk[U[^	 j][oYVd]
j][VTZi	`\[W	TkoWW	+V[XW.	Z]YZiW^	XWoT^�
�[	[VU[\]Y^YUU[	Y`Zi	j[\`YVUY\UT_	j]Tk)
ZWkT�	k[gVT
k]djUcY	 TkoW[UY]c	 dlY^X_vZ	 WUZY]Y)

`c	^YXkWb�	 jY]Y]T`j]YVYX_vZ	 TkoWW�	 W^d)
lY`Z\[	W	V[b[Vc	[alY`Z\T	\	`\[v	j[Xiedy
^YUYVfY]c	 3\c\[V_Z4	 We	 k[]j[]ToWW

j]WUTVXYfTlWY	Yn	W^dlY`Z\[	W	V[b[Vcy
hT`Zi	dhT`ZUWk[\	W`kd``Z\YUU[	UT]TlW)

\TYZ	[a_eTZYXi`Z\T	k[]j[]ToWW	\	oYX_b	jY)
]YVYXT	 `[a`Z\YUU[`ZW�
�`XW	^c	j[`^[Z]W^	UT	 kT]ZWUd	 `[\]Y)

^YUU[n	][``Wn`k[n	qk[U[^WkW�	^c	\cUdf)
VYUc	adVY^	j]WeUTZi�	hZ[	[aWXWY	\`Y\[e^[f)
Ucb	 b[e_n`Z\YUUcb	 [alY`Z\	 UY	 W^YYZ	 j[)
hZW	UWkTk[g[	[ZU[mYUW_	k	j[U_ZWv	k[]j[)
]TZW\U[n	`[a`Z\YUU[`ZW�	�	[``WW	V[^WUW)
]dvlW^	_\X_YZ`_	UY	j[U_ZWY	j]YVj]W_ZW_
kTk	`dawYkZT	b[e_n`Z\YUU[n	VY_ZYXiU[`ZW	W
VTfY	UY	j[U_ZWY	W^dlY`Z\T	kTk	[awYkZT	̀ [a)
`Z\YUU[`ZW�	T	j[U_ZWY	aWeUY`T	kTk	`j[`[aT
j][We\[V`Z\T	VYUYg�

�k[U[^WhY`kWn	 j[Vb[V
�	j[`XYVUWY	 g[Vc	j][W`b[VWZ	[hY]YVUT_

Z]TU`p[]^ToW_	j[UW^TUW_	`dlU[`ZW	k[]j[)
]ToWW�	�	]Te\WZWY^	WUZYg]W][\TUUcb	aWeUY`)
g]djj	p[]^TXiUT_	`T^[`Z[_ZYXiU[`Zi	v]WVW)
hY`kWb	XWo	ZY]_YZ	[j]YVYX_vlYY	eUThYUWY�	�`Y
a[′Ximdv	][Xi	\	Z]TkZ[\kY	j[U_ZW_	k[]j[]T)
oWW	UThWUTYZ	Wg]TZi	\UdZ]YUU__	VWppY]YU)
oWToW_	 VY_ZYXiU[`ZW	 YVWU[g[	 aWeUY`)k[^j)
XYk`T	s	b[e_n`Z\YUUT_	gYZY][U[^W_�
�T	`^YUd	j]YV`ZT\XYUWv	[a	dj]T\XYUWW

k[^jTUWYn	kTk	[a	dj]T\XYUWW	]Y`d]`T^W	W
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jY]`[UTX[^	 j]Wb[VWZ	 [`[eUTUWY	 \TfU[`ZW
j]T\WXiU[n	[]gTUWeToWW	j][oY``[\	\UdZ]W)
k[]j[]TZW\U[g[	\eTW^[VYn`Z\W_�	$YUZ]	Z_)
fY`ZW	jY]YU[`WZ`_	UT	dj]T\XYUWY	XvVi^W�
]T`j[]_fTvlW^W`_	]Y`d]`T^W	k[]j[]ToWW�
�j]T\XYUWY�	 aTeW]dvlYY`_	 UT	 j]YV`ZT\XY)
UWW	[	Z[^�	hZ[	d	]Ta[ZUWk[\�	]T`j[]_fTv)
lWb`_	]Y`d]`T^W	+T	Wb	^U[g[	a[XimY�	hY^
^YUYVfY][\�	 W^YvlWb	p[]^TXiU[Y	 j]T\[
j]WUW^TZi	ZY	WXW	WUcY	]YmYUW_.�	̀ dlY`Z\d)
vZ	`[a`Z\YUUcY	WUZY]Y`c�	hZ[	j[V]TeVYXY)
UW_	k[]j[]ToWW	\`ZdjTvZ	\[	\eTW^[VYn`Z\WY
V]dg	`	V]dg[^�	W	bT]TkZY]	qZ[g[	\eTW^[VYn)
`Z\W_	[j]YVYX_YZ`_	UY	Z[Xik[	ZYbU[X[gWhY`)
kW^W	`\_e_^W�	U[	W	oYUU[`ZUc^W	pTkZ[]T)
^W�	k[Z[]cY�	\	̀ \[v	[hY]YVi�	eT\W`_Z	[Z	\[e)
^[fU[`ZYn	 j[	 ]T`j[]_fYUWv	 ]Y`d]`T^W	 W
oYXY\cb	d`ZTU[\[k�
�[UYhU[�	`dlY`Z\dvZ	ZTkWY	`j[`[ac	`[)

gXT`[\TUW_	 WUZY]Y`[\�	 kTk	 qk[U[^WhY`k[Y
j]WUdfVYUWY	+[jXTZT	Z]dVT.�	[alY`Z\YUUT_
^W``W_	+k[]j[]TZW\UT_	kdXiZd]T.	W	fY`ZkWn
]YgXT^YUZ	+k[UZ][Xi.�	�[	\	d`X[\W_b�	k[gVT
[`U[\Uc^W	 pTkZ[]T^W�	 [j]YVYX_vlW^W
qk[U[^WhY`kWn	 d`jYb�	 `ZTU[\_Z`_	 eUTUW_�
gWak[`Zi	W	Z\[]hY`kWn	j[ZYUoWTX	]Ta[ZUW)
k[\	k[]j[]ToWW�	av][k]TZWeToW_	dj]T\XY)
UW_	j[hZW	UYWeaYfU[	eT\[VWZ	k[^jTUWv	\
ZdjWk�	�YVT][^	 \YVdlYn	^W][\[n	 ZYUVYU)
oWYn	`ZTX[	V\WfYUWY	k	pYVY]TXWe^d	s	]T)
edk]djUYUWv	`W`ZY^c	dj]T\XYUW_	UT	[`U[)
\Y	\cVYXYUW_	W	[a[`[aXYUW_	U[\cb	oYUZ][\
j]WU_ZW_	]YmYUWn�
-YVY]TZW\Ucn	 j]WUoWj	 []gTUWeToWW

aWeUY`T	s	qZ[�
VWppY]YUoWToW_	 pdUkoWn	 W	 oYUZ][\

j]WU_ZW_	]YmYUWny
aTXTU`	j]T\	W	[a_eTUU[`ZYn	\`Yb	dhT`Z)

UWk[\	 \eTW^[VYn`Z\W_y
]YgXT^YUZ	\eTW^[VYn`Z\W_	j[	\Y]ZWkTXW

W	g[]We[UZTXWy
[alWY	k[^^dUWkToWWy
[alT_	`W`ZY^T	We^Y]YUW_�

1	)31	(*+()�2��&2	)')��&�
	&��(��%&���%&�&'(%)

�Yg[VU_	\	[``WW	̂ [fU[	g[\[]WZi	[	j_ZW
ZWjTb	j]YVj]W_ZWn�	`k]c\TvlWb`_	j[V	\W)
V[^	b[e_n`Z\YUUcb	[alY`Z\�
�Y]\cn	 ZWj	 j]YVj]W_ZWn	s	 /�'���!"

�T`ZUcY	 j]YVj]W_ZW_	s	 qZ[	 j]YVj]W_ZW_�
j[XU[`Ziv	 k[UZ][XW]dY^cY	 [VUW^	 XWo[^

\UY	eT\W`W^[`ZW	[Z	Z[g[�	\	kTk[n	[]gTUWeT)
oW[UU[)j]T\[\[n	 p[]^Y	 pdUkoW[UW]dYZ
VTUU[Y	 j]YVj]W_ZWY	 W	 kTkdv	p[]^TXiUdv
V[XfU[`Zi	 eTUW^TYZ	 Yg[	pTkZWhY`kWn	 \XT)
VYXYo�
�[	j[\[Vd	Xva\W	UTmWb	j]YVj]WUW^T)

ZYXYn	k	 [g]TUWhYUU[n	[Z\YZ`Z\YUU[`ZW	^c
dfY	g[\[]WXW�	�Z[	kT`TYZ`_	[ZVYXYUW_	`[a)
`Z\YUU[`ZW	[Z	 dj]T\XYUW_�	 Z[	j[XY\cY	W`)
`XYV[\TUW_	 `\WVYZYXi`Z\dvZ�	 hZ[	 VTfY	j]W
[ZVYXYUWW	 V[^WUW]dvlYg[	 \UYmUYg[	 `[a)
`Z\YUUWkT	 [Z	 dj]T\X_vlYg[	 jY]\cn	 j]Tk)
ZWhY`kW	 j[XU[`Ziv	 [j]YVYX_YZ	 j[XWZWkd
aWeUY`T�	T	\Z[][^d	[Z\YVYUT	][Xi	W`j[XUW)
ZYX_	]YmYUWn�
�[XYY	`X[fU[n	p[]^[n	[]gTUWeToWW	b[)

e_n`Z\YUU[n	VY_ZYXiU[`ZW	_\X_YZ`_	jT]ZUY])
`Z\[	 WXW	 \	 ][``Wn`k[n	 Z]TU`k]WjoWW	s
������*!'���	 UY`k[XikWb	 `[a`Z\YUUWk[\�
�Tk	j]T\WX[�	]Yhi	WVYZ	[	V\db)j_ZW	XWoTb�
�[U_ZW_	 3Z[\T]WlY`Z\[4	 dj[Z]YaX_YZ`_

UT^W	 UY	 \	v]WVWhY`k[^�	 T	 \	 qk[U[^WhY`)
k[^	`^c`XY�	�	Z[hkW	e]YUW_	[]gTUWeToW[U)
U[)j]T\[\[n	p[]^c	s	qZ[	\`Y	ZY	fY	���
WXW	����	Z[	Y`Zi	b[e_n`Z\YUUcY	[alY`Z\T�
�	v]WVWhY`k[^	`^c`XY	Z[\T]WlY`Z\[^	UT)
ec\TYZ`_	k[^^Y]hY`kT_	[]gTUWeToW_�	b[Z_	ac
hT`Zi	dhT`ZUWk[\	k[Z[][n	j[XU[`Ziv	[Z\Y)
hTYZ	j[	[a_eTZYXi`Z\T^�	\e_Zc^	[Z	XWoT	Z[)
\T]WlY`Z\T�	 �	 UT`�	 kTk	^c	 dfY	 g[\[]WXW�
[Z\YhTZi	j[	[a_eTZYXi`Z\T^	UY	j]WU_Z[�	j[)
qZ[^d	 j[XUcY	 W	 k[^^TUVWZUcY	 Z[\T]WlY)
`Z\T	j[_\X_vZ`_	k]TnUY	]YVk[�
�	qk[U[^WhY`k[n	Z[hkW	e]YUW_	jT]ZUY])

`Z\[	WXW	Z[\T]WlY`Z\[	[ZXWhTYZ`_	[Z	b[e_n)
`Z\YUU[g[	[alY`Z\T	j]W\TZUc^	bT]TkZY][^
[ZU[mYUWn	^YfVd	 Yg[	 dhT`ZUWkT^W�	�	 \`Y
ZY^	fY	[ZU[mYUWY^	k	W^dlY`Z\d	j]YVj]W_)
ZW_�	kTk	k	`[a`Z\YUU[^d�	�]W	qZ[^	WUZY]Y)
`c	 [ZVYXiUcb	 dhT`ZUWk[\	 [awYVWUYUW_	 eT)
lWlTvZ`_	UY	 Z[Xik[	d`ZT\[^	 +dh]YVWZYXi)
Uc^	V[g[\[][^.	[alY`Z\T�	U[	W	W`kd``Z\YU)
U[	 `p[]^dXW][\TUUc^W	 Z]Ya[\TUW_^W	 k
k[^jTUWW�	�Tj]W^Y]�	 \	 ][``Wn`kWb	 d`X[)
\W_b	j]WU_Z[	[a]Te[\c\TZi	[alY`Z\T	`	UY)
eUThWZYXiUc^	d`ZT\Uc^	kTjWZTX[^�	T	a[Xi)
mdv	hT`Zi	W`j[XiedY^[g[	W^dlY`Z\T	jY]Y)
VT\TZi	Y^d	\	T]YUVd	WXW	VT\TZi	\eTn^c�
�XYVdvlWn	ZWj	s	#�������'��!���!�!���

��7��	 \b[V_lWY	 \	 `[`ZT\	 WUZYg]W][\TUU[n
aWeUY`)g]djjc	 +��
.�	 �VY`i�	 kTk	 j]T\WX[�
UTaXvVTYZ`_	`X[fUT_�	`jYoWTXiU[	eTjdZTU)
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UT_	`W`ZY^T	\XTVYUW_	`	\cb[V[^	eT	]daYfW
UTmYn	[VWUc�	�WeUY`	 `[`Z[WZ	We	^U[fY)
`Z\T	p[]^TXiUcb	v]WVWhY`kWb	 XWo�	 k[UZ)
][Xi	UTV	k[Z[]c^W	[`dlY`Z\X_YZ`_	kTk	hY)
]Ye	oYj[hkW	j]_^cb	W	jY]Yk]Y`ZUcb	\XTVY)
UWn�	ZTk	W	hY]Ye	k[UZ][XW]dY^dv	eTV[XfYU)
U[`Zi	W	j]WUdVWZYXiUcY	k[UZ]TkZc�
�	[`U[\Y	aWeUY`T	��
	XYfWZ	]T``]YV[)

Z[hYUWY	W^dlY`Z\T	W	pdUkoWn�	�][We\[VW)
ZYXW�	kTk	j]T\WX[�	j]YV`ZT\X_vZ	̀ [a[n	oYU)
Z]c	eTZ]TZ�	pWUTU`W]dY^cY	UT	[`U[\Y	avV)
fYZ[\�	#X_	qZ[g[	W`j[XiedvZ`_	Z]TU`pY]Z)
UcY	oYUc�	\Yk`YXiUcY	p[]^c	]T`hYZ[\�	UT)
]TlW\TUWY	\eTW^Ucb	[a_eTZYXi`Z\�	V[g[\[)
]c	Z[XXWUgT�	�][^Y	Z[g[�	\	`[`ZT\	 g]djjc
\b[V_Z	 XWeWUg[\cY	 k[^jTUWW�	 UT	 aTXTU`
k[Z[]cb	 j[`ZT\XYU[	 \`Y	 a[XYY	 WXW	 ^YUYY
oYUU[Y	[a[]dV[\TUWYy	 Z[]g[\cY	k[^jTUWW�
[`dlY`Z\X_vlWY	j[`ZT\kd	 ]Y`d]`[\	W	 ]YT)
XWeToWv	j][We\YVYUU[n	j][VdkoWWy	pWUTU)
`[\cY	k[^jTUWW�	̀ UTafTvlWY	\`Yb	eTY^Uc)
^W	`]YV`Z\T^Wy	pW]^c)[VU[VUY\kW�	[`dlY)
`Z\X_vlWY	 ]TeXWhUcY	 \`j[^[gTZYXiUcY
pdUkoWW�	j]YfVY	\`Yg[	pdUkoWv	^WUW^W)
eToWW	 UTX[g[\[n	 UTg]dekW�	 W	 ZTk	 VTXYY�	�
j[^[liv	 qZ[n	 `W`ZY^c	 UY	 Z[Xik[	 d^YUi)
mTYZ`_	UTX[g[\[Y	a]Y^_�	U[	W	[`dlY`Z\X_)
YZ`_	eTlWZT	[Z	\UYmUYn	Tg]Y``WW	kTk	̀ [	̀ Z[)
][Uc	k[]j[]TZW\Ucb	kWXXY][\�	ZTk	W	̀ [	̀ Z[)
][Uc	 \XT`ZW�	�[ZY]_	 [VU[n	 k[^jTUWW	 UY
[eUThTYZ	j[ZY]W	aWeUY`T�
�ZU[`WZYXiU[	\c][fVYUUcn�	U[�	ZY^	UY

^YUYY�	V[`ZTZ[hU[	]T`j][`Z]TUYUUcn	ZWj	s
TkoW[UY]UcY	[alY`Z\T�	`[eVTUUcY	\	jY]W)
[V	j]W\TZWeToWW	W	V[	`Wb	j[]	YXY	`\[V_lWY
k[Uoc	`	k[UoT^W�

�[`Zj]W\TZWeToW[UUcY	 ��
�T`Zi	We	UWb�	j]T\VT�	jY]YmXT	\	j]YVc)

Vdldv	 g]djjd�	 Z[	 Y`Zi	 [a][`XT	 ^U[g[hW`)
XYUUc^W	3V[hkT^W4�	3\UdhkT^W4�	j[`]YVUW)
hY`kW^W	pW]^T^W�	 Z[]g[\c^W	 W	 XWeWUg[)
\c^W	k[^jTUW_^W�	�	WZ[gY	b[e_n`Z\YUUcY
[alY`Z\T�	`[eVTUUcY	UT	aTeY	ac\mWb	g[`d)
VT]`Z\YUUcb	 j]YVj]W_ZWn�	 j]Y\]TZWXW`i	 \
[]gTUWeToWW�	j]TkZWhY`kW	UY	W^YvlWY	Tk)
ZW\[\�	U[	[a]Y^YUYUUcY	\Y`i^T	eUThWZYXi)
Uc^W	[a_eTZYXi`Z\T^W�
#]dgT_	hT`Zi	j][V[XfTYZ	`dlY`Z\[\TZi	W

\Y`ZW	 b[e_n`Z\YUUdv	 VY_ZYXiU[`Zi�	 �j]T\)
X_vZ	\	qZWb	ZTk	UTec\TY^cb	[alY`Z\Tb	^Y)
UYVfY]c�	UTfW\TvlWY`_	UT	UT]dmYUWW	d`)
X[\Wn	j][`Z[g[	\[`j][We\[V`Z\T�	VYUigW	UT

[aU[\XYUWY	 j][We\[V`Z\YUUcb	^[lU[`ZYn
UY	]T`b[VdvZ`_�	VT	\c]dhkT	W	UY	`[eVTYZ	ZT)
kWb	\[e^[fU[`ZYn�	�T]Ta[ZUdv	jXTZd	UYXie_
UTe\TZi	VTfY	WfVW\YUWY^�	�[	UYkWY	]dhYn)
kW	 3[Z`[`T4�	 aTeW]dvlWY`_	 UT	 qk[U[^WW
kTjWZTXiUcb	\X[fYUWn	W	^WeY]U[n	[jXTZY
Z]dVT�	̀ dlY`Z\dvZ	W	j[e\[X_vZ	̂ YUYVf^YUZd
`\[VWZi	k[Uoc	`	k[UoT^W�
�Z`dZ`Z\WY	V[^WUW]dvlYg[	`[a`Z\YUUW)

kT	[aw_`U_YZ`_	eVY`i	Z[Xik[	[VUW^�	\	`WXd
]cU[hU[n	UY\[`Z]Ya[\TUU[`ZW	j]WUTVXYfT)
lWb	W^	]Y`d]`[\	qZW	j]YVj]W_ZW_	UY	^[gdZ
j][We\[VWZi	j]WacXi�	�Tk	 Z[Xik[	j[_\X_)
YZ`_	`j][`	UT	W^YvlYY`_	d	UWb	W^dlY`Z\[
+UTj]W^Y]�	eY^Xv.	WXW	\[e^[fUdv	adVdldv
j][VdkoWv�	]T`jcXYUU[`Zi	\XTVYUW_	^gU[)
\YUU[	j]Yk]TlTYZ`_�
�	qZ[^d	fY	ZWjd	j]YVj]W_ZWn	hT`Z[	j]W)

^ckTvZ	k[^jTUWW	 `	 dhT`ZWY^	 g[`dVT]`Z\T�
�VY`i	]YTXiUcn	k[UZ][Xi�	kTk	j]T\WX[�	`[)
`]YV[ZThW\TYZ`_	\	]dkTb	\XTVYXioY\	[ZU[`W)
ZYXiU[	k]djUcb	jTkYZ[\	TkoWn	WXW	^YUYV)
fY][\�	�aWXWY	 j]YV`ZT\WZYXYn	 g[`dVT]`Z\T
\	�[\YZTb	VW]YkZ[][\	ZTkWb	[alY`Z\	UY	^Y)
mTYZ	k[UZ][XY]T^	W`j[Xie[\TZi	j]YV[`ZT\)
XYUUcY	eTk[U[^	\[e^[fU[`ZW	VX_	\c\[VT	We
k[^jTUWW	oYUUcb	TkZW\[\	W	j]W\TZWeToWW
V[b[V[\	j[Vk[UZ][XiU[g[	j]YVj]W_ZW_�
�_Zcn	 ZWj	 b[e_n`Z\YUUcb	 [alY`Z\	s

�����������#����4$�"	�UW	aXWfY	\`Yg[	j[V)
b[V_Z	 k	 kXT``WhY`k[^d	j[UW^TUWv	k[]j[)
]ToWW�	 �Z[	s	 `Z][WZYXi`Z\[	 [a]Teo[\[g[
[aXWkT	pW]^c	\	j]YVV\Y]WW	j][VTfW�	�]W)
hY^	]Yhi�	kTk	j]T\WX[�	WVYZ	UY	[	j][VTfY
TkoWn	 VX_	 j]W\XYhYUW_	 WU\Y`ZWoWn�	 b[Z_
W^YUU[	 ZTkT_	 oYXi	 [achU[	 VYkXT]W]dYZ`_�
[	\cg[VU[n	`VYXkY	j[	]YTXWeToWW	`[a`Z\YU)
U[g[	 jTkYZT�	 �Yg[VU_	 j][VT\TZi	 aWeUY`	s
eTU_ZWY	kdVT	a[XYY	\cg[VU[Y�	hY^	j][VT\TZi
j][VdkZc�	d`XdgW�	W`kXvhWZYXiUcY	j]T\T	W
j][hWY	TkZW\c�	�]W\YVYUWY	\	j[]_V[k	[`d)
lY`Z\X_YZ`_	`	j[^[liv	^TUWjdX_oWn	`	aT)
XTU`[^	W	j]Y\]TlYUW_	ac\mYg[	eTk]cZ[g[
j]YVj]W_ZW_	\	 Z]TU`jT]YUZUdv	k[^jTUWv�
#Yk[]W][\TUWY	`Z]dkZd]c	TkZW\[\	W	jT``W)
\[\	 j][We\[VWZ`_	 `	 j[^[liv	 Z]TUeWZUcb
pW]^�	̂ YfVd	k[Z[]c^W	[`dlY`Z\X_vZ`_	]T`)
hYZc	 ]TeXWhU[g[	 ][VT	 oYUUc^W	 ad^TgT^W�
�TZY^	UT	oYUUcY	ad^TgW	\Z]WV[][gT	j]W[a)
]YZTvZ`_	]YTXiUcY	TkZW\c�	�TkW^	[a]Te[^
`Z[W^[`Zi	TkZW\[\	eT\cmTYZ`_�	T	̀ dlY`Z\YU)
UT_	hT`Zi	[a_eTZYXi`Z\	UY	[Z]TfTYZ`_	\	aT)
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XTU`Y	 +WUV[``W][\TUUcY	 \Yk`YX_�	 j[]dhW)
ZYXi`Z\[	W	j]�.�
�XYVdvlWn	mTg	s	 k[^jTUW_	 UThWUTYZ

j][VT\TZi	`\[v	j][VdkoWv	W	eTkdjTZi	`c)
]iY	W	^TZY]WTXc	j[	]cU[hUc^	+T	UY	Z]TU`)
pY]ZUc^.	oYUT^�	�[	Y`Zi	VY^[U`Z]W][\TZi
j]WacXi	W	jXTZWZi	UTX[gW�	#TXYY	UThWUTvZ
`k]djdXYeU[	d\TfTZi`_	j]T\T	^YXkWb	TkoW)
[UY][\�	\cjXThW\TvZ`_	VW\WVYUVc�	[Zk]c)
\TYZ`_	[ZhYZU[`Zi�	j]WgXTmTvZ`_	We\Y`ZUcY
TdVWZ[]`kWY	pW]^c�	�[^jTUW_	\UYmUY	UT)
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