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�	`[\]Y^YUUcb	d`X[\W_b	b[e_n`Z\[\TUW_
W`j[Xie[\TUWY	 WUU[\ToW[UU[g[	 j[ZYUoWT)
XT	`ZTU[\WZ`_	[VUW^	We	[j]YVYX_vlWb	d`)
X[\Wn	[aY`jYhYUW_	qppYkZW\U[g[	pdUkoW)
[UW][\TUW_	j]YVj]W_ZWn�	�kZdTXiU[`Zi	W`)
`XYV[\TUWn	\	qZ[n	[aXT`ZW	ZTkfY	[j]YVYX_)
YZ`_	UY	Z[Xik[	ZY^�	hZ[	WUU[\ToWW	j]WeUT)
vZ`_	 kXvhY\c^	pTkZ[][^	 qk[U[^WhY`k[g[
][`ZT�	U[	W	ZY^�	hZ[	\	UT`Z[_lYY	\]Y^_	[a)
lYj]WeUTUT	UY[ab[VW^[`Zi	`^YUc	UTj]T\)
XYUU[`ZW	qk[U[^WkW	
[``WW	s	`	`c]iY\[n
UT	WUU[\ToW[UUdv�	k[Z[]T_	̀ \_eTUT	̀ 	Z]TU`)
p[]^ToWYn	U[\cb	UTdhUcb	eUTUWn�	WVYn�	[Z)
k]cZWn	W	We[a]YZYUWn�	T	ZTkfY	`dlY`Z\dv)
lWb	ZYbU[X[gWn	\	U[\cY	WXW	d`[\Y]mYU`Z\[)
\TUUcY	 j][VdkZc	 +k[Z[]cY	 j[UW^TvZ`_	 \
`T^[^	mW][k[^	 `^c`XY.�	 \UYV]YUUcY	 UT
]cUkY	W	\	j][We\[V`Z\Y�	XWa[	\	U[\cn	j[V)
b[V	k	`[oWTXiUc^	d`XdgT^	r�t�
�	`\[v	[hY]YVi�	W`j[Xie[\TUWY	WUU[\T)

oW[UU[g[	j[ZYUoWTXT	bT]TkZY]WedYZ`_	YVWU)
`Z\[^	[]gTUWeToW[UUcb�	ZYbU[X[gWhY`kWb	W
`[oWTXiUcb	WUU[\ToWn�	\	b[VY	]YTXWeToWW
k[Z[]cb	p[]^W]dYZ`_	 j]WUoWjWTXiU[	 U[)
\T_	^[VYXi	]Te\WZW_�	j]Y[a]Te[\TUW_	W	W`)
j[Xie[\TUW_	 [alY`Z\YUUcb�	 j]W][VUcb	 W
qk[U[^WhY`kWb	 ]Y`d]`[\�	 k[UYhU[n	 oYXiv
k[Z[][n	_\X_YZ`_	p[]^W][\TUWY	j]WUoWj[\
W	d`X[\Wn	pdUkoW[UW][\TUW_	WUU[\ToW[U)
U[n	qk[U[^WkW�
�UU[\ToW[UUT_	 `j[`[aU[`Zi	 qk[U[^WkW

[j]YVYX_YZ`_	 \[e^[fU[`Ziv	]T`j][`Z]TU_Zi
\[	\`Yb	̀ pY]Tb	U[\cY	j][VdkZc	W	ZYbU[X[gWW�
3eT\[Y\c\TZi4	̀ [[Z\YZ`Z\dvlWY	[aXT`ZW	]cUkT
W	 eT\W`WZ	[Z	 VYn`Z\dvlYg[	 qk[U[^WhY`k[g[
dkXTVT�	UTXWhW_	W	bT]TkZY]W`ZWkW	WUU[\ToW)
[UU[g[	j[ZYUoWTXT�	[]gTUWeToW[UU[n	`Z]dk)
Zd]c�	 \	 ]T^kTb	k[Z[][n	[`dlY`Z\X_YZ`_	WU)
U[\ToW[UUT_	VY_ZYXiU[`Zi r%t�

�TkW^	[a]Te[^�	WUU[\ToW[UUcn	j[ZYU)
oWTX	 ^[fU[	 [j]YVYXWZi	 kTk	 `[\[kdjUdv
`j[`[aU[`Zi	W^YvlWb`_	\	UTXWhWW	d	j]YV)
j]W_ZW_	 ]Y`d]`[\	 V[`ZWgTZi	 j[`ZT\XYUUcb
WUU[\ToW[UUcb	oYXYn�
�	`\_eW	`	qZW^�	oYXi	]Ta[Zc	eTkXvhTYZ)

`_	 \	 [j]YVYXYUWW	 UTWa[XYY	 j]W[]WZYZUcb
UTj]T\XYUWn	]Te\WZW_	WUU[\ToW[UU[g[	j[)
ZYUoWTXT	j]YVj]W_ZW_�	�kTeTUUT_	oYXi	[ad`)
X[\XW\TYZ	UY[ab[VW^[`Zi	j[`ZTU[\kW	W	]Y)
mYUW_	`XYVdvlWb	eTVTh�
s	`p[]^W][\TZi	`Z]dkZd]d	WUU[\ToW[U)

U[g[	j[ZYUoWTXT	j]YVj]W_ZW_y
s	 \c_\WZi	 W	 ZY[]YZWhY`kW	 [a[`U[\TZi

]YedXiZTZc	W`j[Xie[\TUW_	WUU[\ToW[UU[g[
j[ZYUoWTXT	UT	d][\UY	j]YVj]W_ZW_y
s	j[`Z][WZi	^[VYXi	W`j[Xie[\TUW_	WU)

U[\ToW[UUcb	 ]Y`d]`[\�
�YbTUWe^	 W`j[Xie[\TUW_	 WUU[\ToW[U)

U[g[	j[ZYUoWTXT	j]YVj]W_ZW_	j]YV`ZT\X_YZ
`[a[n	 j][oY``	 `[eVTUW_	 U[\[g[	 j][VdkZT�
k[Z[]cn	j][b[VWZ	UY`k[Xik[	`ZTVWn�	UThW)
UT_	[Z	pdUVT^YUZTXiUcb	UTdhUcb	W``XYV[)
\TUWn�	hY]Ye	\cV\WfYUWY	WVYW	W	]Te]Ta[Z)
kd	j][Z[ZWjT	j][VdkZT	k	`Y]WnU[^d	\cjd`)
kd	W	j][VTfY	Yg[	UT	]cUkY	j[Z]YaWZYXv	r�t�
�T^W	d`ZTU[\XYU[�	hZ[	j]W	[oYUkY	WU)

U[\ToW[UU[g[	j[ZYUoWTXT	j]YVj]W_ZW_	oY)
XY`[[a]TeYU	 ]YedXiZTZUcn	 j[Vb[V�	 �	 `\_eW
`	qZW^�	\	kThY`Z\Y	WUU[\ToW[UUcb	]Y`d]`[\
\c`ZdjTvZ�
s	kTV][\cY	+\c_\X_vZ`_	j[Z]YaU[`ZW	\

WUU[\ToW[UU[^	 ]Te\WZWW	 W	 [j]YVYX_vZ`_
\[e^[fU[`ZW	Wb	W`j[Xie[\TUW_�	Z�Y�	\ca[]
j][We\[V`Z\T	W	]YTXWeToWW	ZYb	WXW	WUcb	WU)
U[\ToWn.y
s	j][We\[V`Z\YUUcY	+[j]YVYX_vZ`_	\[e)

^[fU[`ZW	 j][We\[V`Z\T	 ZYb	 WXW	 WUcb	 WU)
U[\ToWn	W	[oYUkW	d][\U_	Wb	\UYV]YUW_�	Z�Y�
j]YVj]W_ZW_	 ]YmTvZ	 \[j][`	 j][We\[V`Z\T
WUU[\ToWn	WXW	j]W[a]YZYUW_	Wb	`[	`Z[][)S	�[hYZk[\	��	���	�����
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Uc�	 �][\YUi	 \UYV]YUW_	 bT]TkZY]WedYZ`_
[oYUk[n	j[kTeTZYXYn	W`j[Xie[\TUW_	j][We)
\[V`Z\YUU[g[	 j[ZYUoWTXT.y
s	 WU\Y`ZWoW[UUcY	 +[j]YVYX_YZ`_	 \[e)

^[fU[`Zi	 ]YTXWeToWW	 ZYb	WXW	WUcb	WUU[)
\ToWn�	T	ZTkfY	VYXTYZ`_	\c\[V	[a	W`j[Xie[)
\TUWW	 Wb	 \UdZ]W	 j]YVj]W_ZW_	 WXW	 \	 k[^)
^Y]hY`kWb	oYX_b.�
�XYVdYZ	[Z^YZWZi�	hZ[	[Z	UTXWhW_	W	`[)

`Z[_UW_	dkTeTUUcb	]Y`d]`[\�	[Z	\[e^[fU[)
`ZYn	j]YVj]W_ZWn	Wb	W`j[Xie[\TZi�	eT\W`WZ
qppYkZW\U[`Zi	]YTXWeToWW	WUU[\ToW[UU[)
g[	j[ZYUoWTXT	\	oYX[^�
�	 `\_eW	 `	 qZW^�	 \	 kThY`Z\Y	 ]YedXiZTZ[\

W`j[Xie[\TUW_	 WUU[\ToW[UU[g[	 j[ZYUoWT)
XT	UT	d][\UY	j]YVj]W_ZW_	^[gdZ	W	V[XfUc
\c`ZdjTZi	 `Z]TZYgWW	 WUU[\ToW[UU[g[	 ]Te)
\WZW_�
s	dj]T\XYUWY	W^YvlW^W`_	]Y`d]`T^W	UT

`dlY`Z\dvlWb	]cUkTby
s	 dj]T\XYUWY	 W^YvlW^W`_	 ]Y`d]`T^W

VX_	adVdlWb	]cUk[\y
s	 dj]T\XYUWY	 \U[\i	 ]Te]TaTZc\TY^c^W

]Y`d]`T^W	j]W	UY`dlY`Z\dvlWb	]cUkTby
s	 dj]T\XYUWY	 \U[\i	 ]Te]TaTZc\TY^c^W

]Y`d]`T^W	UT	`dlY`Z\dvlWb	]cUkTb�
�Z]TZYgW_	dj]T\XYUW_	W^YvlW^W`_	]Y)

`d]`T^W	UT	`dlY`Z\dvlWb	]cUkTb	bT]TkZY)
]WedYZ`_	 ZY^�	 hZ[	 j]W	pdUkoW[UW][\TUWW
UT	 VYn`Z\dvlWb	 ]cUkTb	 \TfU[	 We^Y]WZi
[jZW^TXiUdv	`ZYjYUi	dhT`ZW_	\	Weg[Z[\XY)
UWW	 j][VdkZT	 +gXdaWUd	 j][We\[V`Z\YUU[g[
j][oY``T.�	hZ[ac	^WUW^WeW][\TZi	WeVY]f)
kW	Yg[	j][We\[V`Z\T	j]W	`[aXvVYUWW	j]W)
Y^XY^[g[	d][\U_	kThY`Z\T	W	[aY`jYhWZi	[j)
]YVYXYUUdv	]cU[hUdv	V[Xv�	�	`pY]Y	j][)
We\[V`Z\T	 ]Yk[^YUVdYZ`_	 `[b]TU_Zi	 Z[Xik[
ZY	 dhT`ZkW�	 k[Z[]cY	 `Z[_Z	 UT	 d][\UY	 Xdh)
mWb	[Z]T`XY\cb	`ZTUVT]Z[\�	�TkT_	j[eWoW_
^[fYZ	 j]W\Y`ZW	 k	 []gTUWeToWW	 [jZW^TXi)
U[g[�	 `	 j[eWoWn	 j][We\[V`Z\YUU[g[	 oWkXT
W	\YXWhWUc	eTjT`[\�	̂ WUW^WeW][\TUU[g[	j[
]Y`d]`T^	 j][We\[V`Z\T�
�VUTk[	 UY[ab[VW^[	 dhWZc\TZi	 \[e^[f)

U[Y	 j[\YVYUWY	 j[`ZT\lWk[\	 ]Y`d]`[\�	 Wb
k[]]YkZU[`Zi	j[	[ZU[mYUWv	k	eTkTehWkT^�
�	[VU[n	`Z[][Uc�	\	]YedXiZTZY	`[[Z\YZ`Z\d)
vlWb	^Y]	+[`[aYUU[	j]W	UTXWhWW	a[Xim[)
g[	 hW`XT	 `daj[`ZT\lWk[\	 `W`ZY^Ucb	 k[^)
j[UYUZ[\.	 [ZjTVTYZ�	 kTk	 j]T\WX[�	 UY[ab[)
VW^[`Zi	\	`X[fUcb	j][oYVd]Tb	jXTUW][\T)
UW_	W	dj]T\XYUW_	j][We\[V`Z\[^�	�T]_Vd	`

`[k]TlYUWY^	 WeVY]fYk�	 [ad`X[\XYUUcb
`X[fU[`Ziv	j][We\[V`Z\T�	j[\cmTYZ`_	gWa)
k[`Zi	\	[ZU[mYUWW	j[`Z[_UUcb	eTZ]TZ�	ZTk
kTk	j[Z]YaU[`ZW	\	kTjWZTXiUcb	]Y`d]`Tb	`
\c`[kW^W	j[`Z[_UUc^W	WeVY]fkT^W	̀ UWfT)
vZ`_	WXW	^[gdZ	acZi	jY]YX[fYUc	UT	`daj[)
`ZT\lWk[\�
�YXie_	 UY	 [Z^YZWZi�	 hZ[	 qZ[Z	 \T]WTUZ

\[e^[fYU	Z[Xik[	j]W	`ZTaWXiUcb	jT]T^YZ)
]Tb	^Tk][qk[U[^WhY`k[n	 `W`ZY^c	W	 hYZk[
[ZXTfYUU[^�	`	[]gTUWeToW[UU[n	W	ZYbU[X[)
gWhY`k[n	 Z[hYk	 e]YUW_�	 j][We\[V`Z\Y�	�V)
UTk[	\	Xva[^	`XdhTY	dj]T\XYUWY	j]YVj]W_)
ZWY^	V[XfU[	j]YVd`^TZ]W\TZi	\[eUWkU[\Y)
UWY	 V\db	 [jT`Ucb	 ^[^YUZ[\�	 �[)jY]\cb�
`Z][g[Y	`XYV[\TUWY	j[XWZWkY	jY]YVThW	hT`)
ZW	 j][We\[V`Z\T	 UT	 `Z[][Ud	 \YVYZ	 k	 \c`[)
k[n	eT\W`W^[`ZW	j]YVj]W_ZW_	[Z	̀ daj[`ZT\)
lWk[\�	 hZ[	W^YYZ	 [`[aYUU[Y	 eUThYUWY	 VX_
UT`Z[_lYg[	 \]Y^YUW	 `	 dhYZ[^	 kThY`Z\T	 W
hT`Z[	WgU[]W]dY^[g[	\	[ZYhY`Z\YUU[n	j]Tk)
ZWkY	T`jYkZT	Z]TU`TkoW[UUcb	WeVY]fYk�	�[)
\Z[]cb�	 [jT`U[`Zi	 \	 Z[^�	 hZ[	 j[`ZT\lWkW
j][^YfdZ[hU[n	 j][VdkoWW�	 _\X_vlWY`_
`\_edvlW^	 e\YU[^	^YfVd	 kXvhY\c^W	 Tk)
ZW\U[`Z_^W�	 \	 V[Xg[`][hU[^	 jXTUY	 hT`Z[
`Z]Y^_Z`_	j[jT`Zi	UT	]cU[k	k[UYhU[n	j][)
VdkoWW	W	j]YZYUVdvZ	\	kThY`Z\Y	k[Ukd]YU)
Z[\	UT	`\[v	]cU[hUdv	V[Xv�	�UW	^[gdZ	`d)
lY`Z\YUU[	 [`X[fUWZi	 ]YTXWeToWv	 jXTU[\
j]YVj]W_ZW_)eTkTehWkT�	�[`XYVUYY	 [a`Z[_)
ZYXi`Z\[	 ^[fU[	 `hWZTZi	 bT]TkZY]Uc^	 VX_
[ZYhY`Z\YUU[n	 j]TkZWkW�
�`XW	\	]YedXiZTZY	TUTXWZWhY`k[g[	`[j[)

`ZT\XYUW_	 \cjd`kTY^[n	 j][VdkoWW	 W	 W^Y)
vlWb`_	 ]Y`d]`[\	 \c_\XYUc	 WeacZ[hUcY
^[lU[`ZW�	 Z[	 qZ[	 ^[fYZ	 `ZTZi	 j]YV^YZ[^
]YmYUW_	[ZU[`WZYXiU[	̀ [eVTUW_	U[\[g[	j[V)
]TeVYXYUW_	\	]T^kTb	j]YVj]W_ZW_	WXW	\c)
VYXYUW_	Yg[	hT`ZW	\	kThY`Z\Y	`T^[`Z[_ZYXi)
U[n	b[e_n`Z\YUU[n	YVWUWoc�	hZ[	̂ [fYZ	j]W)
\Y`ZW	 k	 ]T`mW]YUWv	 \WV[\	 VY_ZYXiU[`ZW
j]YVj]W_ZW_	 WXW�	 UT[a[][Z�	 `ZTZi	 j]YV^Y)
Z[^	]YmYUWn	[	jY]YVThY	UT	 `Z[][Ud	hT`ZW
^[lU[`ZYn�
�XYVdYZ	 [Z^YZWZi�	 hZ[	 VTUUcn	^[^YUZ

h]Ye\chTnU[	\TfYU	VX_	[ZYhY`Z\YUU[g[	j][)
^cmXYUU[g[	j][We\[V`Z\T�	k[Z[][Y	W`Z[]W)
hY`kW	p[]^W][\TX[`i	kTk	dek[`jYoWTXWeW)
][\TUU[Y�	 `	 \c`[kW^	 d][\UY^	 k[UoYUZ]T)
oWW	j][We\[V`Z\YUUcb	^[lU[`ZYn�	�`U[\)
UT_	j][aXY^T�	j[VXYfTlT_	]YmYUWv	\	qZ[^
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`XdhTY�	 eTkXvhTYZ`_	 \	 \[e^[fU[`ZW	 WU[g[
W`j[Xie[\TUW_	WeacZ[hU[n	^[lU[`ZW�
�	 `\[v	 [hY]YVi�	 `Z]TZYgW_	 dj]T\XYUW_

W^YvlW^W`_	]Y`d]`T^W	VX_	adVdlWb	]cU)
k[\	 [`U[\c\TYZ	 UT	 Z[^�	 hZ[	 j]W	 UTXWhWW
UYeTg]dfYUUcb	]Y`d]`[\�	\c_\XYUU[^	\	]Y)
edXiZTZY	j][\YVYUW_	`[[Z\YZ`Z\dvlYg[	TUT)
XWeT�	 \[eUWkTYZ	 \[j][`	 [a	 Wb	 W`j[Xie[\T)
UWW�	�UW	^[gdZ	acZi	j]W^YUYUc	UY	Z[Xik[
UT	dfY	[`\[YUUcb	]cUkTb�	U[	W	j[`XdfWZi
aTe[n	VX_	]T`mW]YUW_	TkZW\U[`ZW	j]YVj]W)
_ZW_	UT	V]dgWb	WXW	VTfY	UT	UY`dlY`Z\dv)
lWb	\	VTUUcn	^[^YUZ	]cUkTb�	�	qZ[^	`Xd)
hTY	\[e^[fU[	W`j[Xie[\TUWY	`Z]TZYgWW	VW)
\Y]`WpWkToWW	]cUk[\�	k[Z[]T_	V[XfUT	̀ ZTZi
j]YV^YZ[^	dgXdaXYUU[g[	WedhYUW_�
�TfU[	j[VhY]kUdZi�	hZ[	j]YfVY	hY^	j]W)

UW^TZi	]YmYUWY	[	\ca[]Y	\T]WTUZT	VW\Y])
`WpWkToWW�	]Y`d]`c�	[aY`jYhW\TvlWY	k[U)
kd]YUZUcY	j]YW^dlY`Z\T�	[achU[	]TeaW\T)
vZ`_	UT	]_V	kTZYg[]Wn	s	kTV][\cY�	j][We)
\[V`Z\YUUcY�	 WU\Y`ZWoW[UUcY�	�`b[VUc^
k]WZY]WY^	 j]WU_ZW_	 ]YmYUW_	 _\X_YZ`_
j]YVj[X[fYUWY�	 hZ[	 `jYoWpWkT	 W`j[Xie[)
\TUW_	Z[g[	WXW	WU[g[	]Y`d]`T	j]YV`ZT\X_YZ
`[a[n	]YmTvlWn	pTkZ[]	VX_	j]YVj]W_ZW_
W	[aY`jYhYUW_	Yg[	d`jYbT	UT	j[ZYUoWTXiU[^
]cUkY�
�Z]TZYgW_	dj]T\XYUW_	\U[\i	]Te]TaTZc)

\TY^c^W	 ]Y`d]`T^W	 j]W	 UY`dlY`Z\dvlWb
]cUkTb	 j]YVj[XTgTYZ�	 hZ[	 j]W	 UYV[`ZTZkY
W^YvlWb`_	 ]Y`d]`[\	 VX_	 `[b]TUYUW_	 `ZT)
aWXiUcb	k[Ukd]YUZUcb	j]YW^dlY`Z\	j]YV)
j]W_ZWY	 V[XfU[	 \c_`UWZi�	 kTkWY	 ]Y`d]`c
UdfU[	\U[\i	`[eVTZi	WXW	j]W[a]Y`ZW�	�]W
qZ[^	 `XYVdYZ	 j[^UWZi�	 hZ[	 [ZU[`WZYXiU[
UY`dlY`Z\dvlWb	]cUk[\	]Y`d]`Ucn	j[Vb[V
UY	VTYZ	\[e^[fU[`ZYn	k[]]YkZU[n	WUZY]j]Y)
ZToWW	j]YVj[XTgTY^[g[	]Te\WZW_	`WZdToWW�
�`XW	W`b[VWZi	We	Z[g[�	hZ[	oYUU[`Zi	]Y`d])
`T	\	[ZU[mYUWW	k[Ukd]YUoWW	[j]YVYX_YZ`_
bT]TkZY][^	 WXW	 Z]Ya[\TUW_^W	 ]cUk[\�	 Z[
`ZTU[\WZ`_	_`Uc^�	j[hY^d	]Y`d]`Ucn	j[V)
b[V	̂ [fYZ	jX[V[Z\[]U[	W`j[Xie[\TZi`_	XWmi
j]W	d`X[\WW	`[hYZTUW_	`	]cU[hUc^�
��	UTk[UYo�	`Z]TZYgW_	dj]T\XYUW_	\U[\i

]Te]TaTZc\TY^c^W	]Y`d]`T^W	UT	`dlY`Z\d)
vlWb	]cUkTb	j]YV`ZT\X_YZ	`[a[n	j][oY``�
j]W	 k[Z[][^	 j]YVj]W_ZWY	 W^YYZ	 \[e^[f)
U[`Zi	[oYUWZi�	j[e\[X_Z	XW	Y^d	W^YvlWY`_
]Y`d]`c	 \cVY]fTZi	 k[Ukd]YUoWv�	 �WjWh)
Uc^	j]W^Y][^	eVY`i	_\X_vZ`_	j[jcZkW	UT
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