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[Xi	 j][gU[eW][\TUW_	 \	 `[\]Y^YUU[n
qk[U[^WkY	 eUThWZYXiU[	 \[e][`XT�	 �`Y	 j[)
UW^TvZ�	hZ[	Z[Xik[	aXTg[VT]_	dj]YfVTvlW^
]YmYUW_^�	[`U[\TUUc^	UT	j][gU[eUcb	]T`)
hYZTb�	^[fU[	`UWeWZi	]W`kW	[fWVTY^cb	]Y)
edXiZTZ[\	qk[U[^WhY`k[n	VY_ZYXiU[`ZW�	�Z[
TkZW\WeW]dYZ	j][\YVYUWY	W``XYV[\TUWn	ZY)
[]YZWhY`kWb	T`jYkZ[\	j][gU[eW][\TUW_�	]Te)
]Ta[Zkd	U[\cb	^YZ[VWk	W	^YZ[V[X[gWhY`kWb
j[Vb[V[\�	j[`Z][YUWY	j][gU[eUcb	̀ oYUT]WY\
`[oWTXiU[)qk[U[^WhY`k[g[	 ]Te\WZW_	 ]YgW)
[U[\	W	`Z]TUc	\	oYX[^�	�	Z[	fY	\]Y^_	\`Y
hTlY	W	hTlY	`ZT\WZ`_	j[V	`[^UYUWY	oYXY)
`[[a]TeU[`Zi	 \`Yn	 qZ[n	 ]Ta[Zc�	�]WhWUT
[VUT	s	UWekT_	 Z[hU[`Zi	 j][gU[e[\�	 j]YV)
`kTeTUUcY	eUThYUW_�	kTk	j]T\WX[�	UY	̀ [\jT)
VTvZ	`	UT`ZdjW\mYn	]YTXiU[`Ziv�

VY	 fY	 \cb[V|	�c	 j[XTgTY^�	 hZ[	 Yg[

UYXie_	UTnZW	UT	jdZW	j[\cmYUW_	Z[hU[`ZW
^YZ[V[\�	W`j[XiedY^cb	VX_	j][\YVYUW_	j][)
gU[eUcb	 ]T`hYZ[\�	 �[eUWkTvlT_	 UT	 qZ[^
jdZW	j][aXY^T	U[`WZ	j]WUoWjWTXiUcn	bT)
]TkZY]�	 �Z[ac	 YY	 j]Y[V[XYZi�	 UdfU[	 j]W)
eUTZi	UTm	^W]	VYZY]^WUW][\TUUc^�	T	`XY)
V[\TZYXiU[�	^[fU[�	d`ZTU[\W\	[VWU	]Te	`d)
lY`Z\dvlWY	eTk[U[^Y]U[`ZW�	UT	^U[g[	XYZ
\jY]YV	3]T``hWZTZi4	adVdlYY�	�]YVj[X[fY)
UWY	_\U[	Ta`d]VU[Y�	�[XYY	Z[g[�	\	UYXWUYn)
U[n	 VWUT^WkY	 dZ\Y]fVTYZ`_�	 hZ[	 VTfY	 VY)
ZY]^WUW][\TUUcY	 j][oY``c	^[gdZ	 j[][f)
VTZi	bT[`	r��	�t�
�`XW	 \`j[^UWZi	 [j]YVYXYUWY	 j][gU[eT

kTk	 \Y][_ZU[`ZU[g[	 `dfVYUW_	 [	 `[`Z[_UWW
kTk[g[)XWa[	 [awYkZT	 \	 adVdlY^�	 Z[	 `ZTU[)
\WZ`_	j[U_ZUc^�	hZ[	\Y][_ZU[`ZU[Y	`dfVY)
UWY�	[`U[\TUU[Y	UT	YVWU`Z\YUU[^	\T]WTUZY
WXW	V\db)Z]Yb	\T]WTUZTb	+[jZW^W`ZWhY`k[^�
jY``W^W`ZWhY`k[^	 W	 UTWa[XYY	 \Y][_ZU[^.�
UY	^[fYZ	VTZi	j[XU[g[	j]YV`ZT\XYUW_	[	ad)

VdlY^�	 �	 qZ[^	 UY`[[Z\YZ`Z\WW�	 UT	 UTm
\egX_V�	 W	 `[`Z[WZ	 gXT\UT_	 j]WhWUT	 k]WZW)
hY`kWb	 \egX_V[\	 UT	 j][gU[eW][\TUWY	 kTk
^YZ[V	j[eUTUW_�	 j]W^YU_Y^cn	 \	 j]TkZWkY
[a[`U[\TUW_	 dj]T\XYUhY`kWb	 ]YmYUWn�	 �
]T^kTb	 j]YVXTgTY^[g[	 UWfY	 j[Vb[VT	 VYXT)
YZ`_	 j[jcZkT	 UTnZW	 j]WY^XY^[Y	 ]YmYUWY
[a`dfVTY^[n	eVY`i	j][aXY^c	W	]Te]Ta[ZTZi
^YZ[VWkd�	 []WYUZW][\TUUdv	UT	 j[XdhYUWY
TVYk\TZU[g[	[a]TeT	adVdlYg[�
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�[V	 TVYk\TZUc^	 [a]Te[^	 adVdlYg[	 ad)
VY^	 j[UW^TZi	 ^U[g[\T]WTUZU[Y	 [jW`TUWY�
UTk]c\TvlYY	 \`Y	 ^U[g[[a]TeWY	 adVdlYg[
ZTkW^	 k[UYhUc^	UTa[][^	 Z]TYkZ[]Wn�	 \Y)
][_ZU[`ZU[Y	 ]T`j]YVYXYUWY	 k[Z[]cb	 W^YYZ
\c`[kWn	d][\YUi	j]T\V[j[V[aW_�
�[`Z][YUWY	^[VYXW�	]YTXWedvlYn	kXv)

hY\dv	 WVYv	 VTUU[g[	 [j]YVYXYUW_�	 [`dlY)
`Z\X_YZ`_	j[`XYV[\TZYXiU[	\	UY`k[Xik[	qZT)
j[\�	j]WhY^	kTfVcn	j[`XYVdvlWn	qZTj	UT)
b[VWZ`_	\	X[gWhY`k[n	\eTW^[`\_eW	`	j]YVc)
VdlW^�	�Y[ab[VW^[`Zi	^U[g[qZTjU[g[	 j[)
`Z][YUW_	VWkZdYZ`_	ZY^�	hZ[	`bY^T	]T`hYZ[\
j]YVd`^TZ]W\TYZ	 [VU[\]Y^YUUdv	 k[UoYUZ)
]ToWv	 \	 j][gU[eUcb	 [oYUkTb	 qk`Z]Tj[X_)
oW[UU[n	 W	 qk`jY]ZU[)TUTXWZWhY`k[n	 WU)
p[]^ToWW�	�[qZ[^d	kTfVcn	qZTj	j]YVd`^TZ)
]W\TYZ	j[XdhYUWY	j][gU[eUcb	[oYU[k	`[[Z)
\YZ`Z\dvlYg[	ZWjT�
�Z[ac	j]YVXTgTY^T_	`bY^T	]T`hYZ[\	[a)

XTVTXT	\[e^[fU[`Ziv	j]TkZWhY`k[n	]YTXW)
eToWW�	UY[ab[VW^[	j]W	j[`Z][YUWW	^[VYXW
[]WYUZW][\TZi`_	 Z[Xik[	UT	 ZY	 VTUUcY�	 k[)
Z[]cY	 V[`ZdjUc	 XWod�	 j]WUW^TvlY^d	 ]Y)
mYUWY�	 T	 `T^d	^[VYXi	 UTVYXWZi	 `\[n`Z\[^
^U[g[\T]WTUZU[`ZW�
�ThUY^	 [a`dfVYUWY	 \[j][`[\	 j[`Z][Y)

UW_	^[VYXW	`	YY	qk`Z]Tj[X_oW[UU[n	`[`ZT\)S	#T\UW`	��	���	�WU_k[\T	��	���	�����
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X_vlYn�	 ]T`lYjXYUWY	 k[Z[][n	 j[][fVTYZ
^U[g[\T]WTUZUcn	 [a]Te	 adVdlYg[�	 �`XW
dhY`Zi	Z]Ya[\TUW_�	k[Z[]c^	V[XfUc	dV[\)
XYZ\[]_Zi	UY[ab[VW^cY	VX_	YY	j[`Z][YUW_
VTUUcY�	 T	 ZTkfY	j]YVWkZ[]Udv	 Z[hU[`Zi�
W	 Z[	 [a`Z[_ZYXi`Z\[�	 hZ[	 oYXiv	 _\X_YZ`_
j[XdhYUWY	j][gU[eUcb	[oYU[k�	T	UY	[aw_`)
UYUWY	^YbTUWe^T	p[]^W][\TUW_	j[kTeTZY)
XYn�	Z[	\ca[]	UY	`Z[Xi	df	W	a[gTZ�	�	[`)
U[\U[^	 qZ[	 Z]YUV[\cY	 W	 T\Z[]Yg]Y``W[U)
UcY	 ^[VYXW�	 �caW]T_	 We	 qZWb	 V\db�	 aYe
`[^UYUW_�	̀ XYVdYZ	j]YVj[hY`Zi	T\Z[]Yg]Y`)
`W[UUcY	^[VYXW�	ZTk	kTk	[Z]TfYUWY	VWUT)
^WkW	\	\WVY	eT\W`W^[`ZW	ZYkdlWb	[Z	j]Y)
VcVdlWb	 eUThYUWn�	 kTk	j]T\WX[�	 [aY`jY)
hW\TYZ	a[XYY	\c`[kWn	d][\YUi	TVYk\TZU[)
`ZW�	hY^	j]YV`ZT\XYUWY	Z[n	fY	`T^[n	VW)
UT^WkW	\	\WVY	qXY^YUZT]U[n	pdUkoWW	[Z
\]Y^YUW�	�b	j[`Z][YUWY	Z]YadYZ	d`ZTU[\)
XYUW_	j[]_VkT	WUZYg]ToWW	W	j[]_VkT	 T\)
Z[]Yg]Y``WW�
�Tk	We\Y`ZU[�	j[]_V[k	WUZYg]ToWW	j]W)

U_Z[	d`ZTUT\XW\TZi	̀ 	j[^[liv	ZY`ZT	#WkWs
-dXXY]T�	 �VUTk[	 ^YZ[VWkT�	 WeXTgTY^T_
UWfY�	j]YVd`^TZ]W\TYZ	WVYUZWpWkToWv	qp)
pYkZ[\�	 UT]dmTvlWb	 `ZToW[UT]U[`Zi�	 W
j[qZ[^d	\[j][`	[	j[]_VkY	WUZYg]ToWW	j]W
j[`Z][YUWW	^[VYXW	 UY	 W^YYZ	 `^c`XT	 ]T`)
`^TZ]W\TZi�
	 �[]_V[k	 T\Z[]Yg]Y``W[UU[n	 ^[VYXW

[achU[	[j]YVYX_YZ`_	j[	hT`ZUc^	k[qppW)
oWYUZT^	T\Z[k[]]YX_oWW�	�c	adVY^	`XYV[)
\TZi	qZ[^d	j]T\WXd�	U[	\	j]WUoWjY	^[fU[
W	UY	`[aXvVTZi	Yg[�	j[`k[Xikd	j[`Z][YUWY
^[VYXW�	[]WYUZW][\TUU[n	UT	̂ U[g[\T]WTUZ)
UcY	 ]T`hYZc�	 j]YVd`^TZ]W\TYZ	 VYXYUWY
[aw_`U_vlWb	+eTjTeVc\TvlWb	W	UYeT\W`W)
^cb.	jY]Y^YUUcb	UT	[`U[\UcY	W	V[j[XUW)
ZYXiUcY�	�`U[\UcY	\	[a_eTZYXiU[^	j[]_VkY
\kXvhTvZ`_	\	^[VYXi	\UY	eT\W`W^[`ZW	[Z	Wb
eUThW^[`ZW�	 T	 V[j[XUWZYXiUcY	 Z[Xik[	 j[
]YedXiZTZT^	 ZY`ZW][\TUW_�
�	[k[UhTZYXiU[^	\WVY	+j[`XY	[j]YVYXY)

UW_	j[]_VkT	T\Z[]Yg]Y``WW.	qk`Z]Tj[X_oW)
[UUT_	 `[`ZT\X_vlT_	^[fYZ	 acZi	 eTjW`TUT
`XYVdvlW^	[a]Te[^�
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�T^YZW^�	hZ[�	W`j[Xied_	\	kThY`Z\Y	qk`Z)
]Tj[X_oW[UU[n	`[`ZT\X_vlYn	^[VYXi	Z[Xi)
k[	[VU[g[	ZWjT�	̂ c	dj][lTY^	̀ WZdToWv�	ZTk
kTk	\	[alY^	`XdhTY	^[fYZ	\[eUWkUdZi	UY)

[ab[VW^[`Zi	\	j]W^YUYUWW	k[^aWUW][\TU)
U[n	^[VYXW�
�XYVdvlWn	mTg	j]YVd`^TZ]W\TYZ	\kXv)

hYUWY	 \	 ^[VYXi	 ^YbTUWe^T�	 ]YTXWedvlYg[
]T`lYjXYUWY	Z]TYkZ[]WW	UT	\T]WTUZc	[fW)
VTY^[g[	 adVdlYg[�	 #X_	 qZ[g[	 UY[ab[VW^[�
\[)jY]\cb�	 VTZi	p[]^TXiU[Y	 [jW`TUWY	 ZT)
k[g[	 ^YbTUWe^T�	 T	 \[)\Z[]cb�	 [j]YVYXWZi�
kTkW^	 [a]Te[^	 [U	 WVYUZWpWoW]dYZ`_	 j[
VTUUc^	 ]YZ][`jYkZW\U[g[	 jY]W[VT�	�X[f)
U[`Zi	]YmYUW_	`p[]^dXW][\TUU[n	j][aXY)
^c	 eTkXvhTYZ`_	 j]YfVY	 \`Yg[	 \	 Z[^�	 hZ[
j][mX[Y�	j[	VTUUc^	k[Z[][g[	UdfU[	adVYZ
[`dlY`Z\X_Zi	WVYUZWpWkToWv	^U[g[\T]WTUZ)
U[n	^[VYXW�	[VU[\T]WTUZU[�	\	[ZXWhWY	[Z	ad)
VdlYg[�	�[	 `dZW�	 Z]YadYZ`_	 j[`Z][WZi	^[)
VYXi�	k[Z[]T_	\	]YfW^Y	j][gU[eUcb	]T`hYZ[\
gYUY]W]dYZ	^U[fY`Z\[	\T]WTUZ[\�	T	\	]YfW^Y
j[`Zj][gU[eUcb	]T`hYZ[\	s	\	kTfVcn	̂ [^YUZ
\]Y^YUW	Z[Xik[	YVWU`Z\YUUcn	\T]WTUZ�
�Z[	 ]TeXWhWY	 [VU[\]Y^YUU[	 _\X_YZ`_	W

kXvh[^	k	j[UW^TUWv	Z[g[�	hZ[	^U[g[\T]W)
TUZUcn	]YZ][`jYkZW\Ucn	[a]Te	]T`j]YVYXYU
\[	\]Y^YUW�	\	Z[	\]Y^_	kTk	^U[g[\T]WTUZ)
Ucn	[a]Te	adVdlYg[	[ZU[`WZ`_	k	[VU[^d	W
Z[^d	fY	^[^YUZd	\]Y^YUW�	#]dgW^W	`X[\T)
^W�	 ^YbTUWe^	 ]T`lYjXYUW_	 V[XfYU	 acZi
d`Z][YU	ZTkW^	[a]Te[^�	hZ[ac	[aY`jYhW\TX
^U[g[\T]WTUZUdv	Tjj][k`W^ToWv	\`Yb	\T)
]WTUZ[\�	]T`j]YVYXYUUcb	j[	]YZ][`jYkZW\)
U[^d	jY]W[Vd�	W	^U[g[\T]WTUZUdv	qk`Z]T)
j[X_oWv	 VX_	 kTfV[g[	^[^YUZT	 dj]YfVTv)
lYg[	jY]W[VT�
�Y[]YZWhY`kW	 ^[fU[	 j]YVX[fWZi	 UY)

`k[Xik[	 `j[`[a[\�	 j[e\[X_vlWb	 j[XdhWZi
p[]^TXiU[Y	 [jW`TUWY	 j[V[aU[g[	^YbTUWe)
^T�	
T``^[Z]W^	Z[Xik[	V\T�	]YTXWeToW_	k[)
Z[]cb	[`dlY`Z\X_YZ`_	̀ 	j[^[liv	qk[U[^YZ)
]WhY`kWb	^YZ[V[\�
�Y]\cn	j]YVj[XTgTYZ	\\YVYUWY	̀ jYoWTXi)

U[n	`XdhTnU[n	\YXWhWUc	 JW �	k[Z[]T_	j]W)
UW^TYZ	pWk`W][\TUUcY	 eUThYUW_�	 `[[Z\YZ)
`Z\dvlWY	 qppYkZd�	 [ZXWhTvlY^d	 J )n	 \T)
]WTUZ	[Z	V]dgWb�	�	dhYZ[^	V[j[XUWZYXiU[n
`XdhTnU[n	 \YXWhWUc	^[VYXi	 +�.	 eTjW`c\T)
YZ`_	\	`XYVdvlY^	\WVY�
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�TkW^	[a]Te[^�	̂ [VYXi	̀ [VY]fWZ	V\Y	̀ Xd)
hTnUcY	\YXWhWUc�	k[Z[]cY	VX_	aY`j]Yj_Z)
`Z\YUU[g[	[oYUW\TUW_	YY	jT]T^YZ][\	V[Xf)
Uc	dV[\XYZ\[]_Zi	`XYVdvlW^	d`X[\W_^�
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�[	 `dZW�	 qZ[	 ^[VYXi�	 VX_	 [oYUW\TUW_
jT]T^YZ][\	 k[Z[][n	 UY[ab[VW^c	 VTUUcY�
W^YvlWY	jTUYXiUdv	`Z]dkZd]d�	�`ZY`Z\YU)
U[�	UT	̂ [^YUZ	j[`Z][YUW_	̂ [VYXW	[Z`dZ`Z\d)
vZ	 gWj[ZYec	 [ZU[`WZYXiU[	 `Z]dkZd]c	 VTU)
Ucb�	�[XYY	Z[g[�	\[e^[fU[`Zi	\cV\WfYUW_
Z[n	WXW	WU[n	gWj[ZYec	j]YV`Z[WZ	\c_`UWZi
\	`T^[^	j][oY``Y	j[`Z][YUW_	^[VYXW�	�	`[)
[Z\YZ`Z\WW	`	qZ[n	WVYYn	\c_`UYUW_	]YTXi)
U[`ZW	UYdhZYUUcb	qppYkZ[\	\[eUWkTYZ	UY)
[ab[VW^[`Zi	 \	 [VU[\]Y^YUU[n	 Wb	 WVYUZW)
pWkToWW	W	j[`Z][YUWW	^[VYXW�	hZ[	_\X_YZ)
`_	Z]dVU[]YTXWedY^[n	eTVThYn�
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�VYUZWpWkToWv	qppYkZ[\�	bT]TkZY]Wed)
vlWb	[ZXWhWZYXiUcY	[`[aYUU[`ZW	W^Y\mWb
^Y`Z[	 \T]WTUZ[\	 ]Te\WZW_	 ^[VYXW]dY^[g[
j][oY``T�	dV[aUYn	j][\[VWZi�	Y`XW	jY]YnZW
[Z	]T``^[Z]YUW_	^[VYXW	`	V[j[XUWZYXiU[n
`XdhTnU[n	`[`ZT\X_vlYn	k	^[VYXW	`	pWk)
`W][\TUUc^W	 qppYkZT^W�	�[`Z][YUWY	^[)
VYXW	`	pWk`W][\TUUc^W	qppYkZT^W	\cgX_)
VWZ	UT^U[g[	j][lY�	hY^	j[`Z][YUWY	^[VY)
XW	`[	`XdhTnUc^W	qppYkZT^W�	�UT	[`U[\T)
UT	UT	WVY_b	z��P��P)[oYUW\TUW_	W	j]YVj[XT)
gTYZ	]YTXWeToWv	`XYVdvlWb	VYn`Z\Wn�
��	 �TVTYZ`_	 d][\YUi	 Z[hU[`ZW	 ^U[g[\T)

]WTUZU[n	Tjj][k`W^ToWW�	UTj]W^Y]�	\	\WVY
^Tk`W^TXiU[	 V[jd`ZW^[g[	 d][\U_	 [ZU[`W)
ZYXiU[n	[mWakW�
��	�oYUW\TvZ`_	 k[qppWoWYUZc	 T\Z[]Y)

g]Y``W[UU[g[	 d]T\UYUW_	W	]T``hWZc\TvZ`_
eUThYUW_	^[VYXW]dY^[g[	j[kTeTZYX_
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�`XW	j[`Z][YUUT_	^[VYXi	d`Z]TW\TYZ	j[
Z[hU[`ZW�	Z[	`XYVdYZ	[VWU	We	V\db	\c\[V[\�
XWa[	gWj[ZYeT	[	UTXWhWW	`XdhTnUcb	qppYk)
Z[\	UY	j[VZ\Y]VWXT`i�	XWa[	eTVTU	`XWmk[^
UWekWn	d][\YUi	Z[hU[`ZW�	�	j][ZW\U[^	̀ Xd)

hTY	\chW`X_vZ`_	[ZkX[UYUW_	]T`hYZUcb	eUT)
hYUWn	[Z	pTkZWhY`kWb

ˆ ,  1, , ,− = + …t ty y t m T

k[Z[]cY	j[e\[X_vZ	\ca[][hU[Y	^U[fY`Z\[
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