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�TZY]WTXiU[n	j]YVj[`cXk[n	̂ [VWpWkT)
oWW	 qk[U[^WhY`kWb	 [ZU[mYUWn	 _\X_YZ`_
d][\YUi	W	bT]TkZY]	]Te\WZW_	j][We\[VWZYXi)
Ucb	`WX	[alY`Z\T�	[ad`X[\XYUUcb	dgXdaXY)
UWY^	 [alY`Z\YUU[g[	 ]TeVYXYUW_	 Z]dVT�	 T
ZTkfY	[a[`[aXYUWY^	]TeXWhUcb	\WV[\	Z]d)
V[\[n	 VY_ZYXiU[`ZW	 W	 Wb	 k[[jY]ToWYn	 W
[awYVWUYUWY^�	 �Y]Ye	 \eTW^[VYn`Z\WY	 ]Te)
XWhUcb	\WV[\	VY_ZYXiU[`ZW	[Z]TfTYZ`_	\`Y)
[alU[`Zi	pdUkoW[UW][\TUW_	 b[e_n`Z\dv)
lWb	`dawYkZ[\	kTk	[alY`Z\YUUcn	j][oY``�
�[qZ[^d	 ]TeVYXYUWY	 [alY`Z\YUU[g[	 Z]dVT
\c`ZdjTYZ	\	][XW	`]YV`Z\T	V[`ZWfYUW_	\`Y)
[alYn	oYXW	\WVT	VY_ZYXiU[`ZW	s	dV[\XYZ)
\[]YUW_	j[Z]YaU[`ZYn	WUVW\WVT�
�	 eT\W`W^[`ZW	 [Z	 oYXW	 W``XYV[\TUW_�

j]WUTVXYfU[`ZW	̀ dawYkZ[\	k	p[]^T^	b[e_n)
`Z\[\TUW_	W	`[a`Z\YUU[`ZW�	T	ZTkfY	[Z	bT)
]TkZY]T	W	j]YV^YZT	Wb	`[Z]dVUWhY`Z\T	Xv)
acY	[ZU[mYUW_	+qk[U[^WhY`kWY�	j][We\[V)
`Z\YUUcY�	̀ [oWTXiUcY.	\	ZY[]YZWhY`k[^	jXT)
UY	]T``^TZ]W\TvZ`_	W	kTk	YVWUT_	`W`ZY^T�
W	kTk	[ZVYXiUcY	YY	qXY^YUZc�
�W`ZY^T	qk[U[^WhY`kWb	[ZU[mYUWn	s	qZ[

`[\[kdjU[`Zi	\eTW^[VYn`Z\Wn	W	\eTW^[`\_eYn
b[e_n`Z\dvlWb	 `dawYkZ[\�	 UTj]T\XYUUT_	UT
V[`ZWfYUWY	[j]YVYXYUUcb	k[UYhUcb	]YedXi)
ZTZ[\�	�[V	 \eTW^[VYn`Z\WY^	 kTk	 W`b[VU[n
qk[U[^WhY`k[n	 kTZYg[]WYn�	 [j]YVYX_vlYn
\eTW^[[ad`X[\XYUU[`Zi	pdUkoW[UW][\TUW_
UY`k[XikWb	 `dawYkZ[\�	 j[UW^TYZ`_	 j][oY``
jY]YU[`T	\YlY`Z\T�	qUY]gWW	WXW	WUp[]^ToWW
r�t�	�a`Z]TkZUdv	p[]^d	\eTW^[VYn`Z\W_	̂ [f)
U[	[bT]TkZY]We[\TZi	ZY]^WU[^	3[ZU[mYUWY4�
T	k[Uk]YZUdv	s	3`\_ei4�
�k[U[^WhY`kWY	[ZU[mYUW_	p[]^W]dvZ)

`_	\	kThY`Z\Y	`X[fU[n	`W`ZY^c	\eTW^[VYn)
`Z\W_	̂ U[g[[a]TeUcb	̀ dawYkZ[\	b[e_n`Z\YU)
U[n	VY_ZYXiU[`ZW	+[ZVYXiUcb	j][We\[VWZY)

XYn�	k[XXYkZW\[\�	`[oWTXiUcb	g]djj�	]YgW)
[U[\�	g[`dVT]`Z\.	j[	j[\[Vd	]TeXWhU[g[	][VT
j][We\[V`Z\YUUcb	]Y`d]`[\�	\	Z[^	hW`XY	j[
j[\[Vd	j]W`\[YUW_	W	j[`XYVdvlYn	[]gTUW)
eToWW	 Wb	 j][We\[V`Z\T�	 [a^YUT�	 ]T`j]YVY)
XYUW_	W	j[Z]YaXYUW_	r�t�	�	j[`k[Xikd	Xv)
aT_	 b[e_n`Z\YUUT_	 VY_ZYXiU[`Zi	 `\_eTUT	 `
j]W`\[YUWY^	d`X[\Wn	j][We\[V`Z\T�	Z[	̀ dl)
U[`Zi	qk[U[^WhY`kWb	[ZU[mYUWn	b[e_n`Z\d)
vlWb	̀ dawYkZ[\	̀ [`ZT\X_vZ	[ZU[mYUW_	̀ [a)
`Z\YUU[`ZW	kTk	p[]^c	j]W`\[YUW_	d`X[\Wn
W	]YedXiZTZ[\	j][We\[V`Z\T�
�YbTUWe^	 ]YTXWeToWW	 qk[U[^WhY`kWb

\eTW^[[ZU[mYUWn	s	 qZ[	 W^YvlT_	 j]T\[)
\dv	[`U[\d	`W`ZY^T	\eTW^[d\_eTUUcb	[]gT)
UWeToW[UU[)qk[U[^WhY`kWb	]chTg[\	W	`ZW)
^dX[\�	UTb[V_lWb`_	^YfVd	 `[a[n	\	 `Z][g[
[j]YVYXYUU[n	eT\W`W^[`ZW	W	[aY`jYhW\Tv)
lWb	 qppYkZW\U[Y	 \YVYUWY	 j][We\[V`Z\YU)
U[)b[e_n`Z\YUU[n	VY_ZYXiU[`ZW	k[Uk]YZUcb
b[e_n`Z\dvlWb	 `dawYkZ[\�
�`b[V_	 We	 [`U[\Ucb	 \cmYj]W\YVYUUcb

ZY[]YZWhY`kWb	 j[X[fYUWn�	 qk[U[^WhY`kWY
[ZU[mYUW_	 ^YfVd	 `dawYkZT^W	 eY]U[\[g[
]cUkT	 ]T``^TZ]W\TvZ`_	 UT^W	 kTk	 oYX[`Z)
UT_	̀ W`ZY^T	\eTW^[VYn`Z\Wn	b[e_n`Z\dvlWb
`dawYkZ[\�j[	j[\[Vd	j][We\[V`Z\T�	[a^YUT�
]T`j]YVYXYUW_	W	j[Z]YaXYUW_	eY]U[\[n	j][)
VdkoWW�	 j][_\X_vlWb`_	 hY]Ye	 k[Uk]YZUcY
j][We\[V`Z\YUU[)qk[U[^WhY`kWY	 W	 b[e_n)
`Z\YUUcY	`\_eW	^YfVd	UW^W�
�g]T]UT_	 ]Yp[]^T	 \	 [``WW	 UYj[`]YV)

`Z\YUU[	 `\_eTUT	 `	p[]^W][\TUWY^	 ]cU[h)
Ucb	 [ZU[mYUWn	 \	 ����	 [`U[\TUUcb	 j]Y)
W^dlY`Z\YUU[	 UT	 \eTW^[VYn`Z\WW	 `j][`T�
j]YVX[fYUW_	W	k[Ukd]YUoWW�
cU[hUcY	[ZU[mYUW_	\	���	W^YvZ	]_V

j]WUoWjWTXiUcb	[`[aYUU[`ZYn�	�[)jY]\cb�
eVY`i	[UW	̀ [oWTXiU[	̂ YUYY	]Te\WZc�	�[)\Z[)
]cb�	 [UW	 a[XYY	 `dlY`Z\YUU[	 VWppY]YUoW)S	�T]ck[\T	��
��	�����
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][\TUc	 j[	 ]YgW[UT^�	 �)Z]YZiWb�	 U[]^TXi)
U[Y	 Wb	pdUkoW[UW][\TUWY	 a[XimY�	 hY^	 \
V]dgWb	`pY]Tb	qk[U[^WkW�	UdfVTYZ`_	\	g[)
`dVT]`Z\YUU[^	 ]YgdXW][\TUWW�
-[]^W][\TUWY	`j][`T	W	j]YVX[fYUW_	UT

eY]U[	W^YYZ	]_V	j]WUoWjWTXiUcb	`jYoWpW)
hY`kWb	[`[aYUU[`ZYn�	\XW_vlWb	UT	qppYk)
ZW\U[`Zi	pdUkoW[UW][\TUW_	eY]U[\[g[	]cU)
kT	W	p[]^W][\TUWY	qk[U[^WhY`kWb	[ZU[mY)
UWn	Yg[	`dawYkZ[\�	�	hW`Xd	[`U[\Ucb	[`[)
aYUU[`ZYn	UY[ab[VW^[	[ZUY`ZW	`XYVdvlWY�
s	\	`pY]d	Z[\T]U[g[	[a]TlYUW_	j[`Zd)

jTYZ	 UY	 \Y`i	 [awY^	 j][We\[VW^[g[	 eY]UT�
j[`k[Xikd	[j]YVYXYUUT_	Yg[	hT`Zi	[`ZTYZ`_
VX_	\UdZ]Wb[e_n`Z\YUU[g[	j[Z]YaXYUW_	+UT
`Y^YUT�	 k[]^	 fW\[ZUc^.�	 hZ[	 d^YUimTYZ
Y^k[`Zi	W	Z[\T][[a[][Z	eY]U[\[g[	]cUkTy
s	UYd`Z[nhW\[`Zi	j]YVX[fYUW_	W	`Ye[U)

U[`Zi	j[`ZdjXYUW_	eY]U[\[n	j][VdkoWW	j]Y)
V[j]YVYX_YZ	W^jdXi`W\U[`Zi	[awY^[\	Z[\T)
][[a[][ZT	j]W	`ZTaWXiU[^	W	[ZU[`WZYXiU[
]T\U[^Y]U[^	\	ZYhYUWY	g[VT	̀ j][`Y	UT	bXYa)
UcY	 j][VdkZc�	 Z]YadYZ�	 `	 [VU[n	 `Z[][Uc�
eUThWZYXiUcb	WeVY]fYk	UT	b]TUYUWY	\	`pY)
]Y	[a]TlYUW_	W	`[eVTUW_	eY]U[\cb	eTjT`[\�
T	`	V]dg[n	s	a[XimYg[	\UW^TUW_	k	]Te\W)
ZWv	p[]\T]VU[g[	[a[][ZTy
s	 k[XYaTUW_	 j[g[VUcb	 d`X[\Wn	 W	 `\_)

eTUUT_	 `	 qZW^	 UY[j]YVYXYUU[`Zi	 [awY^[\
Z[\T]U[g[	 j]YVX[fYUW_	 +\	 j]YVda[][hUcn
jY]W[V.	`ZW^dXW]dvZ	W`j[Xie[\TUWY	\	aW])
fY\[n	VY_ZYXiU[`ZW	pivhY]`Ucb	[jY]ToWn
W	bYVfW][\TUWY	adVdlWb	]W`k[\y
s	UY`[[Z\YZ`Z\WY	^YfVd	d][\UY^	j][We)

\[V`Z\T	 W	 j[Z]YaXYUW_	 eY]UT	 W	 eY]U[\[n
j][VdkoWW	 j[	 ]YgW[UT^	 `Z]TUc�	 T	 ZTkfY
X[kTXiUcn	bT]TkZY]	j][We\[V`Z\T	[ZVYXiUcb
\WV[\	 eY]UT	 [ad`X[\XW\TvZ	 [awYkZW\Udv
UY[ab[VW^[`Zi	jY]Y\[e[k	eY]UT	W	d\YXWhY)
UW_	Y^k[`ZW	 eY]U[\[g[	]cUkT	 eT	 `hYZ	]Te)
\WZW_	^Yf]YgW[UTXiUcb	`\_eYn	W	qk`j[]ZT�
hZ[	[aUT]dfW\TYZ`_�	\	hT`ZU[`ZW�	\	j[kTeT)
ZYX_b	 VWUT^WkW	 [awY^[\	 Z[\T][[a[][ZT	 W
j][oYUZT	 Z[\T]U[`ZWy
s	j]W	We^YUYUWW	oYUc	WXW	d][\U_	V[)

b[V[\	j[Z]YaWZYXYn	qXT`ZWhU[`Zi	`j][`T	UT
bXYa[j][VdkZc	 eUThWZYXiU[	UWfY	j[	 `]T\)
UYUWv	 `[	 `j][`[^	UT	 _noT�	 ^_`[	 W	^_`[)
j][VdkZc�	^[X[k[	W	^[X[k[j][VdkZc�
�k[U[^WhY`kWY	[ZU[mYUW_	ZTk	WXW	WUT)

hY	 [Z]TfTvZ`_	 \	 WUZY]Y`Tb�	�UZY]Y`	p[])
^W]dYZ`_	UYj[`]YV`Z\YUU[	\	[alY`Z\YUU[n

`]YVY�	k[Z[]T_	_\X_YZ`_	[Zj]T\Uc^	jdUkZ[^
W	[`U[\[n	j[adVWZYXiU[g[	^[ZW\T�	T``^TZ)
]W\T_	\XW_UWY	[alU[`ZW	WUZY]Y`[\	UT	k[)
UYhUcY	]YedXiZTZc�	-�	�UgYXi`	[Z^YhTX�	3
VY
UYZ	[alU[`ZW	WUZY]Y`[\�	ZT^	UY	̂ [fYZ	acZi
YVWU`Z\T	 oYXYn�	 UY	 g[\[]_	 dfY	 [	 YVWU`Z\Y
VYn`Z\Wn4	r%t	W	3�qk[U[^WhY`kWY	[ZU[mY)
UW_	kTfV[g[	VTUU[g[	[alY`Z\T	j][_\X_vZ)
`_�	j]YfVY	\`Yg[�	kTk	WUZY]Y`c4	r&t�	�Z]dk)
Zd]T	WUZY]Y`T	W	̀ ZYjYUi	\[e^[fU[g[	\[eVYn)
`Z\W_	j[adVWZYX_	^[ZW\[\	j]YVj]W_ZW_	ad)
VdZ	eT\W`YZi	[Z	`X[fW\mYn`_	`W`ZY^c	qk[)
U[^WhY`kWb	 [ZU[mYUWn�	�[qZ[^d	 `Z]dkZd)
]d	WUZY]Y`T	W	jdZW	Yg[	]YTXWeToWW	UY[ab[)
VW^[	WedhTZi	`	dhYZ[^	We^YUYUW_	qk[U[^W)
hY`kWb	[ZU[mYUWn�	�	`\[v	[hY]YVi	^Yf[Z)
]T`XY\cY	W	^Yfb[e_n`Z\YUUcY	`\_eW	\[eUW)
kTvZ	W	]Te\W\TvZ`_	kTk	`XYV`Z\WY	UY[ab[)
VW^[`ZW	]YTXWeToWW	[j]YVYXYUU[g[	WUZY]Y)
`T�	#X_	V[`ZWfYUW_	YVWU`Z\T	oYXYn	b[e_n)
`Z\dvlWb	`dawYkZ[\	UY[ab[VW^[	UY	Z[Xik[
dhWZc\TZi	WUZY]Y`c�	U[	W	[aY`jYhW\TZi	Wb
`[gXT`[\TUU[`Zi�	�hYZ�	`[gXT`[\TUWY	W	]YT)
XWeToW_	 qk[U[^WhY`kWb	 WUZY]Y`[\	 `dawYk)
Z[\�	[`dlY`Z\X_vlWb	`\[v	VY_ZYXiU[`Zi	UT
[`U[\Y	]TeVYXYUW_	 Z]dVT	W	 qk\W\TXYUZU[g[
[a^YUT�	 `[`ZT\X_vZ	`dlU[`Zi	qk[U[^WhY`)
k[g[	^YbTUWe^T	^Yfb[e_n`Z\YUUcb	`\_eYn�
�	d`X[\W_b	]Te\WZW_	]cU[hUcb	[ZU[mY)

UWn	qk[U[^WhY`kWY	WUZY]Y`c	W	oYXW	[ZVYXi)
Ucb	j]YVj]W_ZWn	W	[Z]T`XYn	���	^[gdZ	UY
`[\jTVTZi	j[	[awYkZW\Uc^	W	`dawYkZW\Uc^
j]WhWUT^�	�[gXT`[\TUWY	VTUUcb	WUZY]Y`[\
\	 ]_VY	 `XdhTY\	 Z]YadYZ	 oYUZ]TXWe[\TUU[g[
\[eVYn`Z\W_	 `[	 `Z[][Uc	 g[`dVT]`Z\YUUcb
[]gTU[\�	�k[U[^WhY`kW^W	 j][oY``T^W	 UY)
[ab[VW^[	dj]T\X_Zi	hY]Ye	`[\Y]mYU`Z\[\T)
UWY	`[oWTXiU[)qk[U[^WhY`kWb	W	[]gTUWeT)
oW[UU[)qk[U[^WhY`kWb	[ZU[mYUWn	ZTk�	hZ[)
ac	 [UW	 \[eVYn`Z\[\TXW	 UT	 j[adVWZYXiUcY
^[ZW\c	Z]dV[\cb	k[XXYkZW\[\�	�k[U[^WhY`)
kWY	WUZY]Y`c�	adVdhW	[`[eUTUUc^W�	j[][f)
VTvZ	\	j][oY``Y	Wb	]YTXWeToWW	^TZY]WTXi)
Udv	eTWUZY]Y`[\TUU[`Zi	kTk	`X[fU[Y	`[oW)
TXiU[Y	_\XYUWY�
�[	 j[\[Vd	 [awYkZW\U[`ZW	 WUZY]Y`[\�

\c]TfTvlWb	 j[Z]YaU[`ZW	 XvVYn�	 T	 ZTkfY
`[VY]fTUW_	`j[`[a[\	W	p[]^	Wb	[`dlY`Z\)
XYUW_	��	�T]k`	 [Z^YhTX�	 hZ[	 [UW	 3VTUc
[alY`Z\YUUc^W	d`X[\W_^W�	UYeT\W`W^[	[Z
WUVW\WV[\4�	 ZTk	kTk	[alWn	WUZY]Y`	`dlY)
`Z\dYZ	UY	Z[Xik[	\	j]YV`ZT\XYUWW	kTk	3\`Y)
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[alWn4�	 U[	 j]YfVY	 \`Yg[	 [U	 `dlY`Z\dYZ	 \
VYn`Z\WZYXiU[`ZW	 \	 kThY`Z\Y	 \eTW^U[n	 eT)
\W`W^[`ZW	WUVW\WV[\�	̂ YfVd	k[Z[]c^W	]Te)
VYXYU	Z]dV	r�t�
�	 qk[U[^WhY`kWb	 [ZU[mYUW_b	 UTb[V_Z

[Z]TfYUWY	 [awYkZW\UcY	 W	 `dawYkZW\UcY
j][ZW\[]YhW_�	 j[`Z[_UU[Y	 ]Te]YmYUWY	 W
\[`j][We\[V`Z\[	 k[Z[]cb	 Y`Zi	 eTk[U[^Y])
U[Y	j][ZYkTUWY	 qk[U[^WhY`kWb	j][oY``[\�
3�fY	`T^cn	pTkZ�	hZ[	Y`Zi	[ZU[mYUWY�	[e)
UThTYZ�	 hZ[	 \	UY^	Y`Zi	V\Y	 `Z[][Uc�	k[Z[)
]cY	[ZU[`_Z`_	V]dg	k	V]dgd�	�TfVdv	We	qZWb
`Z[][U	^c	]T``^TZ]W\TY^	[ZVYXiU[�	We	qZ[)
g[	\cZYkTYZ	bT]TkZY]	Wb	[ZU[mYUW_	V]dg	k
V]dgd�	Wb	 \eTW^[VYn`Z\WY�	�]W	qZ[^	[aUT)
]dfW\TvZ`_	 j][ZW\[]YhW_�	 k[Z[]cY	 Z]Yad)
vZ	]Te]YmYUW_4	r1t�
�][ZW\[]YhW_	W^YvZ	̀ W`ZY^Udv	[]gTUW)

eToWv�	j[qZ[^d	Wb	TUTXWe	`XYVdYZ	\Y`ZW	j[
k]TnUYn	^Y]Y	\	Z]Yb	UTj]T\XYUW_b�
s	\[)jY]\cb�	]T``^TZ]W\TZi	j][ZW\[]Y)

hW_	 \	 j]YVYXTb	 [VU[n	 W	 Z[n	fY	 `dlU[`ZW
qk[U[^WhY`k[g[	 [ZU[mYUW_y
s	\[)\Z[]cb�	Xva[Y	j][ZW\[]YhWY	\	̀ \[v

[hY]YVi	^[fYZ	 \`ZdjTZi	 \	 j][ZW\[]YhW\dv
\eTW^[`\_ei	`	V]dgW^W	j][ZW\[]YhW_^W	`W)
`ZY^c	 qk[U[^WhY`kWb	 \eTW^[[ZU[mYUWn	 \
kThY`Z\Y	̀ T^[`Z[_ZYXiUcb	qXY^YUZ[\	s	eVY`i
^c	 W^YY^	 VYX[	 `	 j][ZW\[]YhW_^W	 ^YfVd
V\d^_	`dlU[`Z_^Wy
s	 \)Z]YZiWb�	 kTfV[Y	 j][ZW\[]YhWY	 UT)

b[VWZ`_	\[	\eTW^U[n	`\_eW	`[	`]YV[n	`\[Yg[
`dlY`Z\[\TUW_�
�	 ]Te\WZWW	 j][We\[V`Z\YUU[)qk[U[^W)

hY`kWb	 `\_eYn	 ���	^[fU[	 \cVYXWZi	 V\Y
g]djjc	j][ZW\[]YhWn�	�Y]\T_	s	 qZ[	 j][)
ZW\[]YhW_	^YfVd	\[e][`mW^	d][\UY^	W	kT)
hY`Z\YUUc^W	We^YUYUW_^W	\	j][We\[VWZYXi)
Ucb	`WXTb�	`	[VU[n	`Z[][Uc�	W	k[Uk]YZUc)
^W	p[]^T^W	j][We\[V`Z\YUUcb	[ZU[mYUWn�
`	V]dg[n�	�T	]Te]YmYUWY	VTUUcb	j][ZW\[)
]YhWn�	T	ZTkfY	UT	`[eVTUWY	U[\cb	qk[U[^W)
hY`kWb	 W	 []gTUWeToW[UUcb	 d`X[\Wn�	 [aY`)
jYhW\TvlWb	d`k[]YUWY	UTdhU[)ZYbUWhY`k[g[
j][g]Y``T�	V[XfUc	acZi	UTj]T\XYUc	d`WXW_
[]gTU[\	dj]T\XYUW_	����	�`kd``Z\YUU[Y	fY
`[b]TUYUWY	 []gTUWeToW[UU[)qk[U[^WhY`kWb
p[]^�	k[Z[]cY	dfY	3^[]TXiU[	d`ZT]YXW4�	\Y)
VYZ	k	`T^c^	UYgTZW\Uc^	j[`XYV`Z\W_^�
�Z[]T_	g]djjT	s	qZ[	j][ZW\[]YhW_�	\[e)

UWkTvlWY	 \	 ]YedXiZTZY	 \[XY\cb	 ]YmYUWn
]_VT	 j][aXY^�	 UY	 `[[Z\YZ`Z\dvlWb	 VTUU[)

^d	jY]W[Vd	 ]Te\WZW_	 qk[U[^WhY`kWb	 \eTW)
^[[ZU[mYUWn�	 Te]YmYUWY	 dkTeTUUcb	j][)
ZW\[]YhWn	V[XfU[	[`dlY`Z\X_Zi`_	k[^jXYk`)
U[	`	j]YV[`ZT\XYUWY^	j]T\	W	`T^[`Z[_ZYXi)
U[`ZW	`YXi`k[b[e_n`Z\YUUc^	j]YVj]W_ZW_^
\	]YgdXW][\TUWW	\UdZ]W[Z]T`XY\cb	WUZY]Y)
`[\�	�]WhY^	qk[U[^WhY`kWY	\eTW^[[ZU[mY)
UW_	 V[XfUc	 `j[`[a`Z\[\TZi	 VTXiUYnmY^d
]Te\WZWv	 `X[fW\mWb`_	 j][We\[V`Z\YUU[)
qk[U[^WhY`kWb	 `\_eYn�
-dUkoWW	j][We\[V`Z\YUU[)qk[U[^WhY`kWb

`\_eYn	 `\[V_Z`_	 k	 [aY`jYhYUWv	 \eTW^[VYn)
`Z\W_	`Z]dkZd]Ucb	qXY^YUZ[\	]cUkT�	[a^YUT
^YfVd	UW^W	j][VdkZT^W�	 d`XdgT^W�	UTj]T\)
XYUUc^W	UT	]YTXWeToWv	\eTW^Ucb	WUZY]Y`[\�
�[gXT`[\TUU[Y	]Te\WZWY	`\_eYn	V[XfU[	[aY`)
jYhW\TZi	UY	Z[Xik[	YVWU`Z\[	k[UYhU[n	oYXW�
U[	W	̀ WUb][UU[`Zi�	j][j[]oW[UTXiU[`Zi�	]WZ)
^WhU[`Zi	]Ta[Zc	\`Yb	e\YUiY\	YVWU[n	ZYbU[)
X[gWhY`k[n	oYjW	`YXi`k[b[e_n`Z\YUU[g[	j][)
We\[V`Z\T�	-[]^W][\TUWY	j][We\[V`Z\YUU[)
qk[U[^WhY`kWb	 `\_eYn	 `dawYkZ[\	 eY]U[\[g[
]cUkT	UT	[`U[\Y	Wb	`[gXT`[\TUUcb	VYn`Z\Wn
W	d`WXWn	]T``^TZ]W\TYZ`_	kTk	`]YV`Z\[	[aY`)
jYhYUW_	YVWU`Z\T	oYXYn�	UTj]T\XYUU[Y	UT	`[)
k]TlYUWY	j[ZY]i	W	j[\cmYUWY	kThY`Z\T	j][)
We\YVYUU[n	j][VdkoWW�
�Y[ab[VW^c^W	j]YVj[`cXkT^W	d`ZTU[\)

XYUW_	j][We\[V`Z\YUU[)qk[U[^WhY`kWb	̀ \_)
eYn�	 j]W	 k[Z[]cb	 [UW	 ^[gdZ	 qppYkZW\U[
pdUkoW[UW][\TZi�	_\X_YZ`_	Z[�	hZ[�
s	j[Z]YaWZYXv	j[`Z[_UU[	UdfUT	+Z]Yad)

YZ`_.	j][VdkoW_�	k[Z[]dv	j][We\[VWZ	j][We)
\[VWZYXi�	T	j][We\[VWZYXi	W^YYZ	\[e^[fU[`Zi
dV[\XYZ\[]WZi	j[Z]YaU[`ZW	j[Z]YaWZYX_y
s	j[Z]YaWZYXi	W^YYZ	\[e^[fU[`Zi	[aY`)

jYhW\TZi	qk\W\TXYUZUcn	[a^YU�	T	j][We\[)
VWZYXi	eTWUZY]Y`[\TU	\	dV[\XYZ\[]YUWW	j[)
Z]YaU[`ZYn	 j[Z]YaWZYX_�
�ZW	[]gTUWeToW[UUcY	W	qk[U[^WhY`kWY

j]YVj[`cXkW	 V[XfUc	 d\_ec\TZi`_	 ^YfVd
`[a[n�	 \	 j][ZW\U[^	 `XdhTY	 `UWfTYZ`_	 qp)
pYkZW\U[`Zi	qk[U[^WhY`kWb	\eTW^[[ZU[mY)
UWn	`dawYkZ[\	eY]U[\[g[	]cUkT�	�jZW^TXi)
U[Y	pdUkoW[UW][\TUWY	 W	 ]Te\WZWY	 j][We)
\[V`Z\YUU[)qk[U[^WhY`kWb	`\_eYn	\[e^[f)
U[	j]W	[a_eTZYXiU[`ZW	jT]ZUY][\�	k[^jXYk`)
U[`ZW�	VWUT^WhU[`ZW�	j][j[]oW[UTXiU[`ZW
W	]WZ^WhU[`ZW�	[aY`jYhW\TvlWb	[jZW^TXi)
Ucn	]YfW^	]Ta[Zc	\`Yb	e\YUiY\	YVWU[n	[]gT)
UWeToW[UU[)ZYbU[X[gWhY`k[n	oYjW	W	eTWU)
ZY]Y`[\TUU[`Zi	\	 dk]YjXYUWW	`\_eYn	W	j[)
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\cmYUWW	qppYkZW\U[`ZW	k[UYhUcb	]YedXi)
ZTZ[\	j][We\[V`Z\T�
�k[U[^WhY`kWY	 [ZU[mYUW_	 ^YfVd

`dawYkZT^W	 eY]U[\[g[	 ]cUkT	 \[eUWkTvZ	 W
p[]^W]dvZ`_	 jdZY^	 jXTUW][\TUW_	 j][We)
\[V`Z\YUU[n	VY_ZYXiU[`ZW�	`[eVTUW_	`W`ZY)
^c	V[g[\[]Ucb	[ZU[mYUWn�	[`dlY`Z\XYUW_
^T]kYZWUg[\[n	VY_ZYXiU[`ZW�	]Te]Ta[ZkW	W
j]W^YUYUW_	oYU[\[g[	^YbTUWe^T�	]T`j]YVY)
XYUW_	j]WacXW	W	VW\WVYUV[\�	[`dlY`Z\XY)
UW_	 \eTW^[]T`hYZ[\�	 qk[U[^WhY`k[g[	 `ZW)
^dXW][\TUW_	W	[jXTZc	Z]dVT	]Ta[ZUWk[\�	T
ZTkfY	pWUTU`W][\TUW_	 W	 [oYUkW	 VY_ZYXi)
U[`ZW	b[e_n`Z\dvlWb	`dawYkZ[\�
�kXTVc\TvlWY`_	 qk[U[^WhY`kWY	 \eTW)

^[[ZU[mYUW_	[`U[\c\TvZ`_	UT	W`j[Xie[\T)
UWW	 ZTkWb	 qk[U[^WhY`kWb	 kTZYg[]Wn�	 kTk
`YaY`Z[W^[`Zi�	 oYUT�	 j]WacXi�	 ]YUZTaYXi)
U[`Zi�	 b[e]T`hYZ	 W	 V]�	 �`_	 `[\[kdjU[`Zi
^U[fY`Z\T	 qXY^YUZ[\	 [ZU[mYUWn	 \Y`i^T
j[V\WfUT�	[UT	j][_\X_YZ`_	\	VWUT^WhY`k[^
W	\eTW^U[^	]Te\WZWW�
�k[U[^WhY`kWY	[ZU[mYUW_	b[e_n`Z\dv)

lWb	 `dawYkZ[\	 UT	 eY]U[\[^	 ]cUkY	 j[	 bT)
]TkZY]d	Wb	`[VY]fTUW_	j[V]TeVYX_vZ`_�
s	UT	[ZU[mYUW_	 Z[\T][j][We\[VWZYXYn

���	`	g[`dVT]`Z\[^�
�ZU[mYUW_	̂ YfVd	̀ YXi`k[b[e_n`Z\YUUc)

^W	Z[\T][j][We\[VWZYX_^W	W	 g[`dVT]`Z\[^
+\	XWoY	Yg[	[]gTU[\�	[]gTUWeToWn	W	V]dgWb
j]YV`ZT\WZYXYn.	 \kXvhTvZ	 [ZU[mYUW_	 j[

[aY`jYhYUWv	 U[]^TZW\U[)j]T\[\[n	 aTec�
j[Vg[Z[\kY	 W	 j[\cmYUWv	 k\TXWpWkToWW
kTV][\	VX_	`YXi`k[g[	b[e_n`Z\T�	`[oWTXiU[)
^d	`Z]Tb[\TUWv�	g[`dVT]`Z\YUU[n	j[VVY]f)
kY	`YXi`kWb	Z[\T][j][We\[VWZYXYn	+j]YfVY
\`Yg[	\cVYXYUWv	V[ZToWn	W	k[^jYU`ToWn.�
T	 ZTkfY	j[	UTX[g[[aX[fYUWv�	pWUTU`W][)
\TUWv	W	k]YVWZ[\TUWv	`YXib[ej]YVj]W_ZWn
W	Z�	V�
s	[ZU[mYUW_	^YfVd	`T^W^W	`YXi`k[b[)

e_n`Z\YUUc^W	j]YVj]W_ZW_^W	eY]U[\[n	[Z)
]T`XW�
�Z[	kT`TYZ`_	[ZU[mYUWn	^YfVd	`YXib[e)

j]YVj]W_ZW_^W	UT	eY]U[\[^	]cUkY	j[	j[)
\[Vd	`acZT	`c]i_	W	d`ZTU[\XYUW_	oYU�	�[U)
kd]YUoW_	^YfVd	dhT`ZUWkT^W	]cUkT	eT	Xdh)
mWY	d`X[\W_	j][We\[V`Z\T�	T	ZTkfY	kdjXW	W
j][VTfW	Z[\T][\	j[][fVTYZ`_	[awYkZW\Uc)
^W	d`X[\W_^W�	j[XU[n	b[e_n`Z\YUU[n	[a[)
`[aXYUU[`Ziv	 kTfV[g[	 `YXi`k[b[e_n`Z\YU)
U[g[	 Z[\T][j][We\[VWZYX_�	 Yg[	 eT\W`W^[`)
Ziv	[Z	k[UwvUkZd]c	]cUkT	W	j][ZW\[`Z[_)
UWY^	\`Y^	V]dgW^	Z[\T][j][We\[VWZYX_^	\
a[]iaY	eT	j[kdjTZYXi`kWn	̀ j][`�	�[Ukd]YUZ)
UT_	a[]iaT	eT	j[Z]YaWZYX_	s	qZ[	`\[Y[a]Te)
Ucn	̂ []TXiUcn	W	̂ TZY]WTXiUcn	̀ ZW^dX	j[)
\cmYUW_	 [Z\YZ`Z\YUU[`ZW	 `YXi`k[b[e_n)
`Z\YUUcb	 Z[\T][j][We\[VWZYXYn�
s	\eTW^[[ZU[mYUW_	j][We\[VWZYXYn	eY])

UT	 `	 j]YVj]W_ZW_^W	 W	 []gTUWeToW_^W	 :	 W
:::	`pY]c	���	+]W`�.�

��'"	�k[U[^WhY`kWY	[ZU[mYUW_	^YfVd	`dawYkZT^W	eY]U[\[g[	]cUkT
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�	`[VY]fTUWY	[ZU[mYUWn	^YfVd	`YXib[e)
j]YVj]W_ZW_^W	W	j]YVj]W_ZW_^W	:	W	:::	`pY)
]c	���	\kXvhTvZ`_�	j]YfVY	\`Yg[�	[ZU[mY)
UW_	j[	 [`dlY`Z\XYUWv	kdjXW	UY[ab[VW^cb
b[e_n`Z\T^	j][^cmXYUUcb	̀ ]YV`Z\	j][We\[V)
`Z\T	W	j][VTfW	̀ YXi`k[b[e_n`Z\YUU[n	j][Vdk)
oWW�	�VY`i	\	̀ pY]d	WUZY]Y`[\	]Ta[ZUWk[\	̀ YXi)
`k[b[e_n`Z\YUUcb	 j]YVj]W_ZWn	 \b[VWZ	 Wb
`Z]Y^XYUWY	VYmY\XY	kdjWZi	\c`[k[kThY`Z\YU)
UcY	 `]YV`Z\T	 j][We\[V`Z\T	 +`YXi`k[b[e_n)
`Z\YUUdv	ZYbUWkd�	g[]vhY)`^Te[hUcY	̂ TZY]W)
TXc�	 dV[a]YUW_�	 `Z][WZYXiUcY	^TZY]WTXc	W
Z�V�.	W	 `\[Y\]Y^YUU[	W	 \cg[VU[	]YTXWe[\TZi
`\[v	j][VdkoWv�	 YTXWeToW_	 qZ[n	 g]djjc
qk[U[^WhY`kWb	WUZY]Y`[\	̀ YXi`k[b[e_n`Z\YU)
Ucb	Z[\T][j][We\[VWZYXYn	\	UT`Z[_lYY	\]Y)
^_	\cec\TYZ	UTWa[XimWY	Z]dVU[`ZW	We)eT	VW`)
jT]WZYZT	oYU	UT	j][VdkoWv	`YXi`k[g[	b[e_n)
`Z\T	W	V]dgWb	[Z]T`XYn	����	[`Z	oYU	\	���%
g[Vd	k	�**�	g[Vd	UT	j][^cmXYUUdv	j][Vdk)
oWv	W	 d`XdgW�	j]W[a]YZYUUcY	 `YXi`kW^	b[)
e_n`Z\[^�	̀ [`ZT\WX	�/��&�	\	Z[^	hW`XY	UT	Z]Tk)
Z[]c	s	 %�/���	 T	 UT	 `YXi`k[b[e_n`Z\YUUdv
j][VdkoWv	eT	Z[Z	fY	jY]W[V	s	XWmi	1����	\
Z[^	hW`XY	eY]U[\cY	s	�**��	[`Z	oYU	UT	j][)
VdkoWv	jWlY\[n	j][^cmXYUU[`ZW	\	���%	g�
j[	`]T\UYUWv	`	�**�	g�	`[`ZT\WX	%�122�	\	Z[^
hW`XY	UT	j][VdkoWv	^dk[^[XiU[)k]dj_U[n
j][^cmXYUU[`ZW	s	��%11�	T	eY]U[\cY	kdXi)
Zd]c	s	�**��
�Z`dZ`Z\WY	 oYU[\[g[	 jT]WZYZT	 \ce\TU[

j]YfVY	\`Yg[	\c`[kW^	d][\UY^	^[U[j[XWe)
^T	 \	p[UV[j][We\[V_lWb	W	jY]Y]TaTZc\T)
vlWb	[Z]T`X_b	����	T	ZTkfY	`jYoWpWhY`)
kW^W	[`[aYUU[`Z_^W	`YXi`k[b[e_n`Z\YUU[n
[Z]T`XW	W	^TX[qppYkZW\U[n	 g[`dVT]`Z\YU)
U[n	j[XWZWk[n�
�`U[\Uc^W	 []gTUWeToW[UU[)qk[U[^W)

hY`kW^W	 [ZU[mYUW_^W	 ^YfVd	 `dawYkZT^W
eY]U[\[g[	 ]cUkT	 \	 j][oY``Y	 j][V\WfYUW_
eY]UT	W	j][VdkZ[\	Yg[	jY]Y]Ta[ZkW	k	k[UYh)
U[^d	 j[Z]YaWZYXv	 _\X_vZ`_�	 V[g[\[]UcY
[ZU[mYUW_�	[ZU[mYUW_	Tg][j][^cmXYUU[n
WUZYg]ToWW�	 b[e_n`Z\YUU[n	 W	 j][^cmXYU)
U[n	jY]Y]Ta[ZkW�
�g][j][^cmXYUUT_	 WUZYg]ToW_	 _\X_YZ)

`_	UTWa[XYY	]Te\WZ[n	p[]^[n	^Yf[Z]T`XY)
\[g[	 \eTW^[VYn`Z\W_	 `dawYkZ[\	 eY]U[\[g[
]cUkT	 W	 V[XfUT	 [aY`jYhW\TZi	 TVTjZToWv
`YXi`k[b[e_n`Z\YUUcb	W	jY]Y]TaTZc\TvlWb
j]YVj]W_ZWn	k	]cU[hUc^	d`X[\W_^	b[e_n)
`Z\[\TUW_�	`[eVT\T_	ZY^	`T^c^	d`X[\W_	VX_

`UWfYUW_	 ]W`k[\	 W	p[]^W][\TUW_	 j][We)
\[V`Z\	U[\[g[	ZWjT�
�`U[\Uc^	UTj]T\XYUWY^	]Te\WZW_	WUZYg)

]ToWW	 \	 UT`Z[_lYY	 \]Y^_	 _\X_YZ`_	 `[eVT)
UWY	 []gTUWeToW[UU[)j][We\[V`Z\YUUcb
`Z]dkZd]�	[awYVWU_vlWb	j]YVj]W_ZW_	\`Y)
g[	 ZYbU[X[gWhY`k[g[	 oWkXT	 j][We\[V`Z\T
`YXi`k[b[e_n`Z\YUU[n	j][VdkoWW	W	j][V[)
\[Xi`Z\W_	UT	[`U[\Y	]Yp[]^W][\TUW_	`[a)
`Z\YUU[`ZW�	 ZY`U[g[	 jY]YjXYZYUW_	 W^dlY)
`Z\YUUcb	[ZU[mYUWn�	p[]^W][\TUW_	[]gT)
U[\	 b[e_n`Z\YUU[g[	 dj]T\XYUW_	 W	 `T^[dj)
]T\XYUW_�	�[Uk]YZUT_	]YTXWeToW_	qZWb	j][)
oY``[\	j][W`b[VWZ	\	^[VYX_b	Tg][j][^cm)
XYUU[n	 WUZYg]ToWW�	 UYk[^^Y]hY`kWY	 []gT)
UWeToWW�	k	k[Z[]c^	^[fU[	[ZUY`ZW	T``[oW)
ToWW�	`[vec	W	Z�V�y	k[[jY]TZW\UcY	p[]^W][)
\TUW_	+j[Z]YaWZYXi`kWY	W	j][We\[V`Z\YUUcY.y
b[XVWUg[\cY	k[^jTUWWy	pWUTU`[\[)j][^cm)
XYUUcY	g]djjc	W	j[XU[Y	`XW_UWY	j]YVj]W_)
ZWn	\	YVWU[Y	v]WVWhY`k[Y	XWo[�
�`U[\U[n	k]WZY]Wn	qppYkZW\U[`ZW	Z[n

WXW	WU[n	p[]^c	Tg][j][^cmXYUU[g[	\eT)
W^[VYn`Z\W_	 eTkXvhTYZ`_	 \	 `j[`[aU[`ZW
j[VVY]fW\TZi	W	]Te\W\TZi	j][We\[V`Z\YUU[)
qk[U[^WhY`kWY	`\_eW�	[aY`jYhW\TvlWY	\c)
`[kWn	 k[UYhUcn	 ]YedXiZTZ�	 `\WVYZYXi`Z\d)
vlWn	[a	d][\UY	`aXWfYUW_	oYXYn	`dawYk)
Z[\	]cUkT	W	]YedXiZTZY	pdUkoW[UW][\TUW_
j][We\[V`Z\T�	�][We\[V`Z\YUU[)qk[U[^W)
hY`kWY	 `\_eW	 j[	 `dlY`Z\d	 bT]TkZY]WedvZ
d][\YUi	\eTW^[\cg[VU[g[	`[Z]dVUWhY`Z\T�	T
`[[Z\YZ`Z\dvlT_	p[]^T	\eTW^[VYn`Z\W_	Wb
eTk]YjX_YZ	W	]YgXT^YUZW]dYZ�
�	oYXiv	[aY`jYhYUW_	pdUkoW[UW][\TUW_

eY]U[\[g[	]cUkT	kTk	`	dhYZ[^	WUZY]Y`[\	j][)
VT\o[\�	ZTk	W	̀ 	dhYZ[^	WUZY]Y`[\	j[kdjTZYXYn
j]W	\`Y[awY^XvlY^	Z]Ya[\TUWW	k	Yg[	j[`Zd)
jTZYXiU[^d	qppYkZW\U[^d	]Te\WZWv	UY[ab[)
VW^[	]Te\W\TZi	 ]YgdXW]dvldv	pdUkoWv	`[
`Z[][Uc	g[`dVT]`Z\YUUcb	[]gTU[\�	�]YadYZ`_
hYZk[Y	g[`dVT]`Z\YUU[Y	]YgdXW][\TUWY	\[`j][)
We\[V`Z\T	UT	Yg[	]TeXWhUcb	d][\U_b�	�k[U[)
^WhY`kT_	`\[a[VT	WUVW\WV[\	W	b[e_n`Z\YUU[)
j]T\[\T_	 `T^[`Z[_ZYXiU[`Zi	 ]cU[hUcb
`dawYkZ[\	UY	^[gdZ	d`jYmU[	]YTXWe[\c\TZi`_
[a[`[aXYUU[�	�Z[	\[e^[fU[	Z[Xik[	\	`W`ZY^Y
`X[fUcb	qk[U[^WhY`kWb	\eTW^[`\_eYn	[alY)
`Z\YUU[g[	 \[`j][We\[V`Z\YUU[g[	j][oY``T	 `
dhYZ[^	aTXTU`T	qk[U[^WhY`kWb	WUZY]Y`[\	\`Yb
`dawYkZ[\	b[e_n`Z\[\TUW_�	�	]YmWZi	qZd	 eT)
VThd	̂ [fYZ	Z[Xik[	g[`dVT]`Z\[�	\`XYV`Z\WY	hYg[
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^[fU[	\cVYXWZi	UY`k[Xik[	d][\UYn	\[`j][)
We\[V`Z\YUU[g[	j][oY``T�
�Y]\cn	d][\YUi	\kXvhTYZ	̀ [\Y]mYU`Z\[)

\TUWY	 qk[U[^WhY`kWb	[ZU[mYUWn	UT	 d][\)
UY	`YXi`k[b[e_n`Z\YUUcb	j]YVj]W_ZWn	\	Wb
]TeXWhUcb	 []gTUWeToW[UU[)j]T\[\cb	p[])
^Tb�	�]YVj]W_ZW_	 UdfVTvZ`_	 \	 k[[]VWUT)
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