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�T	`[\]Y^YUU[^	qZTjY	pdUkoW[UW][\T)
UW_	Tg]T]U[n	`pY]c	\[eUWkTYZ	]_V	j][ZW)
\[]YhWn	W	k]WeW`Ucb	_\XYUWn	\	`pY]Y	\eT)
W^[[ZU[mYUW_	 3hYX[\YksTg][qk[`W`ZY^T4�
�[XimWY	 ^T`mZTac	 UY]ToW[UTXiU[g[	 W`)
j[Xie[\TUW_	 eY^YXiUcb	]Y`d]`[\�	h]Ye^Y])
U[n	 ]T`jTbTUU[`ZW�	 3d]T\UWZYXiU[g[4	 eY^)
XYd`Z][n`Z\T�	WUZYU`W\U[g[	 bW^Wk[)ZYbU[)
gYUU[g[	\[eVYn`Z\W_	UT	eY^Xv	j]W\YXW	k	dg)
][fTvlYn	̀ ZYjYUW	q][VW][\TUU[`ZW	eY^YXi�
�Tj]W^Y]�	 \	 �[][UYf`k[n	 [aXT`ZW	 a[XYY
�� u	jTmUW	j[V\Y]fYUc	\YZ][\[n	W	\[VU[n
q][eWW�	a[XYY	/��	Zc`�	gT	j[VXYfTZ	UY^YV)
XYUU[n	k[U`Y]\ToWW�	UTaXvVTYZ`_	Z[k`WhY`)
k[Y	 eTg]_eUYUWY	 hY]U[eY^[\�	 j]W	 `[b]TUY)
UWW	ZY^j[\	k[Z[][g[	j[XdhYUWY	a[XYY	WXW
^YUYY	qk[X[gWhY`kW	hW`Z[n	j][VdkoWW	`ZT)
UYZ	UYV[`ZdjUc^	VX_	UT`	W	j[`XYVdvlWb	j[)
k[XYUWn�
�Y\[e^[fU[`Zi	[`dlY`Z\X_Zi	UY[ab[VW)

^cY	 eTZ]TZc	 UT	 dXdhmYUWY	 qk[X[gWhY`k[n
`WZdToWW	We)eT	UYV[`ZTZkT	^TZY]WTXiU[)VY)
UYfUcb	 `]YV`Z\�	 `T^[\[`j][We\[V_lWn`_
bT]TkZY]	 qk[X[gWhY`kWb	 j][aXY^	 [`X[fU_)
YZ	`X[fW\mdv`_	`WZdToWv�
�awYkZW\U[n	UY[ab[VW^[`Ziv	`ZTX[	`[)

YVWUYUWY	 qk[U[^WhY`kWb	WUZY]Y`[\	 `	 qk[)
X[gWhY`kW^W	Z]Ya[\TUW_^W�	j[`Z][YUWY	[`)
U[\	 `YXi`k[b[e_n`Z\YUU[g[	 j][We\[V`Z\T�
eY^XYj[Xie[\TUW_	W	eY^XYd`Z][n`Z\T	UT	aTeY
Tg][qk[X[gWhY`kWb	 Z]Ya[\TUWn	 ]ToW[UTXi)
U[g[	 W`j[Xie[\TUW_	 eY^XW�	�]W	 qZ[^	 qp)
pYkZW\U[`Zi	eY^YXi	`YXi`k[b[e_n`Z\YUU[g[
UTeUThYUW_	]T``^TZ]W\TYZ`_	`	qk[X[g[)qk[)
U[^WhY`kWb	j[eWoWn�	̀ 	qk[U[^WhY`kW^	[a[)
`U[\TUWY^	oYXY`[[a]TeU[`ZW	qk[X[gWeToWW
eY^XYVYXW_�	�]YVcVdlWn	[jcZ	j[kTec\TYZ�
hZ[	UW	[VU[	V[`ZWfYUWY	UTdkW	UY	]YTXWed)
YZ`_	UT	j]TkZWkY�	UY	V[b[VWZ	V[	Z[\T][j][)

We\[VWZYX_�	 Y`XW	[U[	UY	 \`Z][YU[	 \	 k[Uk)
]YZUdv	̂ YZ[VWkd	WXW	ZYbU[X[gWv�	j]YV`ZT\)
X_vldv	WUZY]Y`	VX_	aWeUY`T�
�j]YVYXYUWY	 qk[X[g[)qk[U[^WhY`k[n

qppYkZW\U[`ZW	s	`X[fUT_	W	^U[g[g]TUUT_
j][aXY^T�	Z]YadvlT_	j]W\XYhYUW_	W``XYV[)
\TUWn	We	]TeXWhUcb	[aXT`ZYn	UTdkW�	�`U[)
\[n	YY	]YmYUW_	_\X_YZ`_	p[]^W][\TUWY	k[^)
jXYk`U[n	̂ YZ[VWkW�	̀ [hYZTvlYn	\	̀ YaY	qk[)
U[^WhY`kWY�	qk[X[gWhY`kWY	W	Tg][U[^WhY`)
kWY	j[kTeTZYXW�	dhWZc\TvlYn	dfY	W^YvlW)
Y`_	]Te]Ta[ZkW	\	qZ[n	[aXT`ZW�
�ppYkZW\U[`Zi	 j][We\[V`Z\T	 \	 [alY^

`^c`XY	j]YV`ZT\X_YZ	`[a[n	qk[U[^WhY`kdv
kTZYg[]Wv�	[`U[\TUUdv	UT	VYn`Z\WW	`W`ZY)
^c	[awYkZW\Ucb	qk[U[^WhY`kWb	eTk[U[\	W
[Z]TfTvldv	[VUd	We	gXT\Ucb	`Z[][U	j][)
We\[V`Z\T	s	]YedXiZTZW\U[`Zi�
�ppYkZW\U[`Zi	s	 qZ[	 ^Tk`W^TXiUcn

]YedXiZTZ	j]W	^WUW^TXiUcb	eTZ]TZTb	fW\[)
g[	 W	 [\YlY`Z\XYUU[g[	 Z]dVT�	 UY[ab[VW^cb
VX_	 Yg[	 j[XdhYUW_�	 �TkfY	 qppYkZW\U[`Zi
j[UW^TvZ	kTk	[ZU[mYUWY	qppYkZT	+]YedXi)
ZTZT.	VY_ZYXiU[`ZW	k	UY[ab[VW^c^	VX_	Yg[
V[`ZWfYUW_	 eTZ]TZT^�
�k[U[^WhY`kdv	qppYkZW\U[`Zi	̀ YXi`k[)

g[	b[e_n`Z\T	[j]YVYX_vZ	kTk	^Tk`W^TXiU[Y
j][We\[V`Z\[	 UY[ab[VW^[n	 [alY`Z\d	 j][)
VdkoWW	 j]W	 UTW^YUimWb	 eTZ]TZTb	 [alY)
`Z\YUU[g[	Z]dVT	W	]Y`d]`[\	UT	YY	YVWUWod�
�`b[V_	We	Z[g[�	hZ[	`]YV`Z\[^	j][We\[V`Z\T
\	`YXi`k[^	b[e_n`Z\Y	\c`ZdjTvZ	eY^YXiUcY
]Y`d]`c�	 \TfUYnmW^	 k]WZY]WY^	 qk[U[^W)
hY`k[n	qppYkZW\U[`ZW	W`j[Xie[\TUW_	eY^)
XW	_\X_YZ`_	 d\YXWhYUWY	 \cb[VT	j][VdkoWW
j]W	UTW^YUimWb	eTZ]TZTb	Z]dVT	W	]Y`d]`[\
UT	YVWUWod	eY^YXiU[n	jX[lTVW�
�k[X[gWhY`kdv	qppYkZW\U[`Zi	`YXi`k[)

b[e_n`Z\YUU[g[	 j][We\[V`Z\T	 [j]YVYX_YZ
`[b]TUYUWY	j]W][VUcb	bT]TkZY]W`ZWk	W	d`)

S	�[gdZ	
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Z[nhW\[Y	 pdUkoW[UW][\TUWY	 Tg][qk[`W`)
ZY^ s	 \Z[]WhUcb�	 We^YUYUUcb	 hYX[\Yk[^
aW[`W`ZY^�	 `[`ZT\U[n	 hT`Ziv	 k[Z[]cb	 _\)
X_YZ`_	eY^X_�
�[V	 qk[X[gWhY`k[n	 qppYkZW\U[`Ziv	 \

VTUU[^	̀ XdhTY	j]WUW^TYZ`_	j[`Z][YUWY	\eT)
W^[[ZU[mYUWn	 3hYX[\YksTg][qk[`W`ZY^T4
UT	 [`U[\Y	 [awYkZW\Ucb	 qk[X[gWhY`kWb	 eT)
k[U[\�	[j]YVYX_vlWb	j]W][VUcY	j][oY``c�
�Yj]Y^YUUc^	 d`X[\WY^	 _\X_YZ`_	 `[b]TUY)
UWY	W	j[\cmYUWY	jX[V[][VW_	j[h\c�	�]W
qZ[^	UY[ab[VW^[	dhWZc\TZi	ZTk	UTec\TY^[Y
qk[X[gWhY`k[Y	 `[j][ZW\XYUWY	 j[h\c�	 \[e)
UWkTvlYY	j]W	h]Ye^Y]U[^	\[eVYn`Z\WW	UT
UYY�	�Tk	kTk	qk[U[^WhY`kT_	qppYkZW\U[`Zi
`YXi`k[g[	 b[e_n`Z\T	s	 qZ[�	 \	 jY]\dv	 [hY)
]YVi�	qppYkZW\U[`Zi	W`j[Xie[\TUW_	eY^YXi)
Ucb	]Y`d]`[\�	T	eY^X_�	kTk	`[`ZT\UT_	hT`Zi
Tg][qk[`W`ZY^�	j[VhWU_YZ`_	qk[X[gWhY`kW^
eTk[UT^�	`XYVdYZ	 g[\[]WZi	[a	qk[X[g[)qk[)
U[^WhY`k[n	qppYkZW\U[`ZW	W`j[Xie[\TUW_
eY^YXi�
�k[X[g[)qk[U[^WhY`kT_	 qppYkZW\U[`Zi

W`j[Xie[\TUW_	`YXib[eeY^YXi	s	qZ[	qk[U[)
^WhY`kT_	 ]YedXiZTZW\U[`Zi	 k[^jXYk`T	 ^Y)
][j]W_ZWn�	j][\[VW^cb	\	oYX_b	dXdhmYUW_
kThY`Z\T	 eY^YXiUcb	 dg[VWn	 +[jZW^WeToWW
`Z]dkZd]c	 Tg][qk[`W`ZY^c.	 W	 j[\cmYUW_
j][VdkZW\U[`ZW	]T`ZWZYXiUcb	]Y`d]`[\�
�k[X[g[)qk[U[^WhY`kdv	qppYkZW\U[`Zi

UY[ab[VW^[	]T``^TZ]W\TZi	ZTkfY	kTk	`[\[)
kdjUdv	 ]YedXiZTZW\U[`Zi	 j][oY``T	 j][We)
\[V`Z\T	`YXi`k[b[e_n`Z\YUU[n	j][VdkoWW	`
dhYZ[^	 qk[X[gWhY`k[g[	 \XW_UW_	 `YXi`k[g[
b[e_n`Z\T	UT	[k]dfTvldv	`]YVd	W�	j]YfVY
\`Yg[�	 UT	 Tg][qk[X[gWhY`k[Y	 `[`Z[_UWY	 eY)
^YXiUcb	]Y`d]`[\�
�	 ]_VY	 `XdhTY\	 +j]W	 [oYUkY	 [ZVYXiUcb

^Y][j]W_ZWn.	 qk[X[g[)qk[U[^WhY`kdv	 qp)
pYkZW\U[`Zi	 W`j[Xie[\TUW_	 eY^YXiUcb	 ]Y)
`d]`[\	\	̀ YXi`k[b[e_n`Z\YUU[^	j][We\[V`Z\Y
^[fU[	 ZTkfY	 [j]YVYXWZi	 kTk	 qk[U[^WhY`)
kdv	qppYkZW\U[`Zi	qk[X[gWhY`kWb	eTZ]TZ�
�	k[UYhU[^	WZ[gY	qk[X[g[)qk[U[^WhY`)

kT_	 qppYkZW\U[`Zi	 W`j[Xie[\TUW_	 eY^YXi
`YXi`k[b[e_n`Z\YUU[g[	 UTeUThYUW_	s	 qZ[
[ZU[mYUWY	 ]YedXiZTZW\U[`ZW	 j][We\[V`Z\T
k	W`j[Xie[\TUU[^d	qUY]gYZWhY`k[^d	j[ZYU)
oWTXd	 j]W][VUcb	 ]Y`d]`[\	 W	 UY\[`j[XUW)
^[n	qUY]gWW�	\	Z[^	hW`XY	W	UT	d`Z]TUYUWY
j[`XYV`Z\Wn	TUZ][j[gYUU[g[	\^YmTZYXi`Z\T�
�]W	qZ[^	j[kTeTZYXW	qk[X[g[)qk[U[^WhY`)

k[n	qppYkZW\U[`ZW	[Z]TfTvZ	̂ U[g[pTkZ[])
U[)WUZYg]TZW\Ucn	 bT]TkZY]	 \eTW^[`\_eW	 W
\eTW^[eT\W`W^[`ZW	 qk[U[^WhY`kWb	 W	 qk[)
X[gWhY`kWb	j][oY``[\	j[	j]WUoWjd	[a]TZ)
U[n	`\_eW�
�	[`U[\Y	\cVYXYUW_	j[kTeTZYXYn	qk[X[)

g[)qk[U[^WhY`k[n	qppYkZW\U[`ZW	`YXib[e)
eY^YXi	XYfTZ	qk[U[^WhY`kWY	W	qk[X[gWhY`)
kWY	j[kTeTZYXW	qppYkZW\U[`ZW�	�	qk[U[^W)
hY`kW^	 [ZU[`_Z`_	 `XYVdvlWY	 UTZd]TXiUcY
W	`Z[W^[`ZUcY	j[kTeTZYXW�
s	 d][fTnU[`Zi	 `YXi`k[b[e_n`Z\YUUcb

kdXiZd]	+o{gT.y
s	`YaY`Z[W^[`Zi	j][We\[V`Z\T	YVWUWoc

j][VdkoWW	+]da�.y
s	 `Z[W^[`Zi	 \TX[\[n	 j][VdkoWW	 W	 YY

j]W][`ZT	+d^YUimYUW_.�	\	Z[^	hW`XY	\	]T`)
hYZY	UT	�	gT	+]da�.y
s	ZYkdlWY	j][We\[V`Z\YUUcY	eTZ]TZc�	\

Z[^	hW`XY	\	]T`hYZY	UT	�	gT	+]da�.y
s	hW`Zcn	V[b[V�	\	Z[^	hW`XY	\	]T`hYZY

UT	�	gT	+]da�.y
s	g[V[\[n	qk[U[^WhY`kWn	qppYkZ�	\	Z[^

hW`XY	UT	�	gT	+]da�.y
s	j]WacXi�	\	Z[^	hW`XY	\	]T`hYZY	UT	�	gT

+]da�.�
�k[X[gWhY`kdv	qppYkZW\U[`Zi	`YXi`k[)

b[e_n`Z\YUUcb	eY^YXi	bT]TkZY]WedvZ	`XYVd)
vlWY	UTZd]TXiUcY	W	`Z[W^[`ZUcY	j[kTeT)
ZYXW�
s	 `ZYjYUi	 ]T`hXYUYUU[`ZW	 ZY]]WZ[]WW

+gd`Z[Zc	 +^{k^�.	 W	 gXdaWUc	 +^.	 ]T`hXYUY)
UW_.y
s	dVYXiUcn	\Y`	jX[lTVW	q][VW][\TUUcb

j[h\	 \	 `[`ZT\Y	 `YXi`k[b[e_n`Z\YUUcb	 dg[)
VWn	+u.y
s	dVYXiUcn	\Y`	jX[lTVW	`^cZcb	j[h\	\

`[`ZT\Y	`YXi`k[b[e_n`Z\YUUcb	dg[VWn	+u.y
s	k]WZY]Wn	VYpXW][\TUU[`ZW	j[h\	+hW`)

X[	`db[\YnUcb	VUYn	\	g[Vd.y
s	\Y`	j[ZY]_UU[g[	[awY^T	j[h\c�	jWZT)

ZYXiUcb	\YlY`Z\	+kg{gT�	Z{gT.y
s	̀ Z[W^[`Zi	UYV[j[XdhYUU[n	j][VdkoWW�

j[ZY]_UU[g[	 [awY^T	 j[h\c�	 jWZTZYXiUcb
\YlY`Z\	+]da�{gT.	W	V]dgWY�
�	UT`Z[_lWn	^[^YUZ	\cVYXYUWY	qk[X[)

g[)qk[U[^WhY`kWb	j[kTeTZYXYn	\	[`[acn	\WV
bT]TkZY]W`ZWkW	̀ YXi`k[b[e_n`Z\YUU[g[	j][)
We\[V`Z\T	s	_\XYUWY	U[\[Y	W	[ZU[`WZYXiU[
^TX[	]Te]Ta[ZTUU[Y�	#[	qZ[g[	qk[U[^WhY`)
kWY	W	qk[X[gWhY`kWY	j[kTeTZYXW	hTlY	]T`)
`^TZ]W\TXW`i	 [ZVYXiU[�	 �k[U[^WhY`kWn
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j[kTeTZYXi	[achU[	bT]TkZY]WedYZ	`[`Z[_UWY
WXW	 We^YUYUWY	 ]YedXiZTZ[\	 b[e_n`Z\YUU[n
VY_ZYXiU[`ZW�	 qk[X[gWhY`kWn	s	 `[`Z[_UWY
WXW	We^YUYUWY	j]W][VU[n	`]YVc	\	oYX[^	W
YY	[ZVYXiUcb	k[^j[UYUZ[\�
�TVThT	fY	 qk[X[g[)qk[U[^WhY`k[g[	 j[)

kTeTZYX_	s	[oYUWZi	`[`Z[_UWY	W	We^YUYUWY
qk[U[^WhY`kWb	 ]YedXiZTZ[\	 b[e_n`Z\YUU[n
VY_ZYXiU[`ZW�	j][W`mYVmWb	UT	[`U[\Y	j][)
We\[V`Z\YUU[n	VY_ZYXiU[`ZW	hYX[\YkT	W	TU)
Z][j[gYUUcb	 We^YUYUWn	 j]W][VU[n	 `]YVc
\	`[\[kdjU[`ZW�
�	 VTUUcn	^[^YUZ	 j[kTeTZYXi	 qk[X[g[)

qk[U[^WhY`k[n	 qppYkZW\U[`ZW	 `XdfWZ
[oYUk[n	eY^XYj[Xie[\TUW_	W	`W`ZY^	eY^XY)
VYXW_	 \	 d`X[\W_b	 TkZW\U[g[	 ZYbU[gYUU[g[
\[eVYn`Z\W_	 UT	 j]W][VUdv	 `]YVd�	 T	 ZTkfY
[`U[\[j[XTgTvlYn	 aTe[n	 VX_	 qk`jY]ZWec
j][YkZUcb	 eY^XYd`Z][WZYXiUcb	]YmYUWn�
�k[X[g[)qk[U[^WhY`kWY	j[kTeTZYXW	]Te)

XWhU[g[	][VT	VY_ZYXiU[`ZW	dhWZc\TvZ`_	UT
j]YVj]W_ZW_b�	\	Z[^	hW`XY	W	`YXi`k[b[e_n)
`Z\YUUcb�	pdUkoW[UW]dvlWb	 \	 `pY]Y	 ]c)
U[hU[n	qk[U[^WkW�	W	[p[]^X_vZ`_	\	p[])
^Y	qk[X[gWhY`k[g[	dhYZT	W	TdVWZT�
�j]YVYXYUc	 `XYVdvlWY	 qk[X[g[)qk[U[)

^WhY`kWY	j[kTeTZYXW	qppYkZW\U[`ZW	eY^YXi
`YXi`k[b[e_n`Z\YUU[g[	 UTeUThYUW_�
��	�TZ]TZc	UT	j][\YVYUWY	k[^jXYk`T	qk[)

X[gWhY`kW	UTj]T\XYUUcb	^Y][j]W_ZWn	`W`)
ZY^c	eY^XYVYXW_�	\`Yg[	W	UT	�	gT�
��	�[\cmYUWY	oYUU[`ZW	eY^YXiUcb	dg[)

VWn	\	]YedXiZTZY	dXdhmYUW_	Wb	qk[X[gWhY`)
k[g[	kThY`Z\T�	jX[V[][VW_	j[h\	 +j[kTeTZY)
XW	 WUZYU`W\U[`ZW	 `\_ec\TUW_	 qUY]gWW	 Tg)
][qk[`W`ZY^[n�	 j][We\[VWZYXiU[`ZW	 Tg][)
qk[`W`ZY^	UT	YVWUWod	eTZ]TZ�	UTj]T\XYUU[)
`ZW	\[`j][We\[V`Z\T	jX[V[][VW_	j[h\.�
%�	 #[j[XUWZYXiUcY	 [awY^c	j][VdkoWW�

j[XdhYUUcY	 j]W	 j][\YVYUWW	 qk[X[gWhY`kW
UTj]T\XYUUcb	̂ Y][j]W_ZWn�	\`Yg[	W	UT	�	gT�
&�	#[j[XUWZYXiUcn	hW`Zcn	V[b[V	[Z	\UY)

V]YUW_	 qk[X[gWhY`kW	 UTj]T\XYUUcb	^Y][)
j]W_ZWn�	\`Yg[	W	UT	�	gT�
��	�k[U[^WhY`kT_	qppYkZW\U[`Zi	qk[X[)

gWhY`kWb	eTZ]TZ�
1�	 �]YV[Z\]TlYUUcn	 qk[X[gWhY`kWn

dlY]a	\	`Z[W^[`ZU[n	p[]^Y�
#TYZ`_	^YZ[VWhY`kWn	 j[Vb[V	 k	 [j]YVY)

XYUWv	qk[X[g[)qk[U[^WhY`k[n	qppYkZW\U[)
`ZW	 W`j[Xie[\TUW_	 `YXib[eeY^YXi�	�]YVXT)
gTY^cn	j[Vb[V	j[e\[X_YZ	[oYUWZi	qk[X[g[)

qk[U[^WhY`kdv	qppYkZW\U[`Zi	W`j[Xie[\T)
UW_	 eY^XW	 [ZVYXiU[g[	 b[e_n`Z\T�	 ]Tn[UT�
[aXT`ZW�	j]W^YU_Y^[n	`W`ZY^c	eY^XYVYXW_�
�U	`[`Z[WZ	We	UY`k[XikWb	qZTj[\�
�� 	�j]YVYXYUWY	V[j[XUWZYXiU[g[	qk[U[)
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