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[U[\	k	Yg[	UTW^YUimY^d	eUThYUWv	+ZTaX�	�
W	�.y	W`b[VUcY	VTUUcY	VX_	]T`hYZ[\	\e_Zc
We	r�t�	�a]TlTYZ	UT	̀ Ya_	\UW^TUWY	Z[Z	pTkZ�
hZ[	 j[	 \`Y^	 j]YV`ZT\XYUUc^	 j[kTeTZYX_^
`ZYjYUi	 UY]T\YU`Z\T	 We^Y]_YZ`_	 \	 ]TeTb�	 \
VY`_ZkTb	W	\	`[ZU_b	]Te�	T	VTXYk[	UY	\	j][)
oYUZTb�	�Z[Xi	eUThWZYXiUT_	\YXWhWUT	^Yf)
]Tn[UUcb	]TeXWhWn	\	�d]`k[n	[aXT`ZW	^[)
fYZ	 acZi	 [aw_`UYUT�	 j[	 UTmY^d	 ^UYUWv�
`XYVdvlW^W	j]WhWUT^W�	\[)jY]\cb�	^T`m)
ZTaT^W�	kThY`Z\[^	W	UTj]T\XYUW_^W	W`j[Xi)
e[\TUW_	 j]W][VUcb	 ]Y`d]`[\	 \	 ]Tn[UTb
+3j][VdkZW\U[`Zi4	]Tn[U[\.	s	qZ[Z	pTkZ[]
\XW_YZ	 UT	 `YXi`k[Y	 b[e_n`Z\[�	 UT	 d`X[\W_
]Te^YlYUW_	j][^cmXYUU[`ZW	W	fWeUW	Xv)
VYn�	 hZ[	 \	 jY]\dv	 [hY]YVi	 [Z]TeWX[`i	 UT
3]Tea][`Y4	[`U[\Ucb	qk[U[^WhY`kWb	j[kT)
eTZYXYny	 \[)\Z[]cb�	 WUp]T`Z]dkZd][n	s	 \
]Tn[UTb	`[	`XTa[]Te\WZ[n	WUp]T`Z]dkZd][n
\[e]T`ZTvZ	 Z]TU`j[]ZUcY	 ]T`b[Vc�	 ]T`ZdZ
WeVY]fkW	W	 `dfTYZ`_	]cU[k	 `acZT	 \	 [ZVT)
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Ziv	WU`ZWZdoW[UTXiUcb	pTkZ[][\	W	W`Z[]W)
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XYUW_	j]WhWU	`Z[Xi	eUThWZYXiU[n	j[X_]WeT)
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e[\TUWY	[ZVYXiUcb	j[kTeTZYXYn	UY	j[e\[X_)
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]Tn[U[\�	 �[VXWUUcY	 ]Te^Y]c	 d][\UYn
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pWXiY\T	 r%t	 UT^W	 acXT	j]YVX[fYUT	 ZYbU[)
X[gW_�	 aTeW]dvlT_`_	 UT	 ]TUg[\[^	^YZ[VY�
�UT	^[fYZ	W`j[Xie[\TZi`_	]Ta[ZUWkT^W	TV)
^WUW`Z]ToWW	VX_	[oYUkW	kThY`Z\T	dj]T\XY)
UW_	UT	]YgW[UTXiU[^	d][\UY�	ZTk	kTk	[jW)
]TYZ`_	 UT	 ^YZ[VWhY`kWn	 WU`Z]d^YUZT]Wn�
VX_	j]W^YUYUW_	k[Z[][g[	UY	Z]YadYZ`_	`jY)
oWTXiUcb	UTdhUcb	eUTUWn�S	�\hYUk[	��	���	�����
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qk[U[^WhY`k[g[	W	`[oWTXiU[g[	j[X[fYUW_	`
j[`XYVdvlW^	[a[`U[\TUWY^	Z]TYkZ[]Wn	]Te)
\WZW_	TV^WUW`Z]TZW\Ucb	]Tn[U[\	UT^W	j]YV)
XTgTYZ`_	 V]dgT_	 ZYbU[X[gW_�	 W`j[XiedvlT_
`]T\UYUWY	U[]^TZW\Ucb	+WXW	oYXY\cb�	qZTX[U)
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Ta[Zc�	\cj[XUYUUcY	`[a`Z\YUUc^W	`WXT^W
j[	V[g[\[]T^	`Z][WZYXiU[g[	j[V]_VT UT	Vdmd	UT`YXYUW_�	]da� �%���2 %�&��2 �/���&
�Y]Y\[ekW	g]de[\	T\Z[^[aWXiUc^	Z]TU`j[]Z[^
\[	\`Yb	[Z]T`X_b	qk[U[^WkW UT	Vdmd	UT`YXYUW_�	Z �/�2/ ���// ���2/

]de[[a[][Z	T\Z[^[aWXiU[g[	Z]TU`j[]ZT	[Z]T`XYn
qk[U[^WkW UT	Vdmd	UT`YXYUW_�	Z)k^ ���1� 2��2 *��*
�[`Y\UT_	jX[lTVi	eY]U[\cb	W	eY]U[a[a[\cb	kdXiZd]
\	b[e_n`Z\Tb	\`Yb	kTZYg[]Wn UT	����	UT`YXYUW_�	gT &�2� ���1 ���2
�TX[\[n	`a[]	eY]U[\cb	W	eY]U[a[a[\cb	kdXiZd]
\	b[e_n`Z\Tb	\`Yb	kTZYg[]Wn UT	Vdmd	UT`YXYUW_�	kg 1�2� 1��� /�&�
�[`Y\UT_	jX[lTVi	`TbT]U[n	`\YkXc	+pTa]WhU[n.
\	b[e_n`Z\Tb	\`Yb	kTZYg[]Wn UT	����	UT`YXYUW_�	gT �%�%� ���12 �&�*2
�TX[\[n	`a[]	`TbT]U[n	`\YkXc	+pTa]WhU[n.
\	b[e_n`Z\Tb	\`Yb	kTZYg[]Wn UT	Vdmd	UT`YXYUW_�	kg %/�%� *%��% &%���
�][We\[V`Z\[	^_`T	+`k[Z	W	jZWoT	UT	da[n
\	fW\[^	\Y`Y.	\	`YXib[ej]YVj]W_ZW_b UT	Vdmd	UT`YXYUW_�	kg ����� *���� �/��1�
�TX[\[n	UTV[n	^[X[kT	\	`YXib[ej]YVj]W_ZW_b UT	Vdmd	UT`YXYUW_�	kg 1�%2 /�%& 2�*1
�[g[X[\iY	k]djU[g[	][gTZ[g[	`k[ZT	+\`Yg[.
\	`YXib[ej]YVj]W_ZW_b UT	����	UT`YXYUW_�	g[X[\ %�*1 ����� ���/1
�[g[X[\iY	k[][\	\	`YXib[ej]YVj]W_ZW_b UT	����	UT`YXYUW_�	g[X[\ ��2� 1��� 1�&2
�U\Y`ZWoWW	\	[`U[\U[n	kTjWZTX	eT	`hYZ	\`Yb
W`Z[hUWk[\	pWUTU`W][\TUW_ UT	Vdmd	UT`YXYUW_�	]da� %����2 �*�%1 ���&&
#[X_	j]YVj]W_ZWn	W	[]gTUWeToWn�	j[XdhW\mWb
j]WacXi�	\	[alY^	Wb	k[XWhY`Z\Y u ��%& &�*� /���
�d^^T]UT_	eTV[XfYUU[`Zi	j]YVj]W_ZWn
W	[]gTUWeToWn	j[	[a_eTZYXi`Z\T^ UT	Vdmd	UT`YXYUW_�	Zc`�	]da� %��� %�2* 1�1�
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�cj[XUYUUcY	]T`hYZc	j[e\[XWXW	̀ VYXTZi

\c\[Vc	[	Z[^�	hZ[	`T^cn	\c`[kWn	d][\YUi
qk[U[^WhY`k[g[	]Te\WZW_	V[`ZWgUdZ	\	
Xdm)
k[\`k[^	 ]Tn[UY�	 T	 j[	 `[oWTXiU[^d	 ]Te\W)
ZWv	We	]T``^TZ]W\TY^cb	XWVW]dYZ	
cXi`kWn
]Tn[U�	#X_	\ca[]T	jY]`jYkZW\Ucb	UTj]T\)
XYUWn	 ]Te\WZW_	 ]Tn[U[\	�d]`k[n	 [aXT`ZW
^[fU[	 W`j[Xie[\TZi	�T]YZ[)[jZW^d^�	 UT)
b[fVYUWY	 k[Z[][g[	 j]YVj[XTgTYZ	 j]W^Y)
UYUWY	^YZ[VT	WVYTXiU[n	Z[hkW�	Z�Y�	[Zc`kT)
UWY	UT	g]TUWoY	�T]YZ[	Z[hkW�	aXWfTnmYn	k
3Z[hkY	 dZ[jWW4	 r&�	 ��	 �%�t�	 �achU[	 oYXi
p[]^W]dYZ`_	 \	 \WVY	 fYXTY^cb	 eUThYUWn
j[kTeTZYXYn�	W	\	kThY`Z\Y	k[[]VWUTZ	oYXY)
\[n	Z[hkW	\caW]TYZ`_	`[hYZTUWY	UTWXdhmWb
eUThYUWn	 \`Yb	 k]WZY]WY\�	 �TkW^	 [a]Te[^�
\ca[]	oYXY\[g[	[]WYUZW]T	qk[U[^WhY`k[g[
W	`[oWTXiU[g[	]Te\WZW_	j]YVj[XTgTYZ	[Zc`)

kTUWY	 UT	 ^TZ]WoY	 g]djjW][\kW	 ]Tn[U[\
�d]`k[n	 [aXT`ZW	 WVYTXiU[n	 Z[hkW�	 W^Yv)
lYn	^WUW^TXiU[Y	]T``Z[_UWY	V[	Z[hkW	dZ[)
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^TXiU[g[	eUThYUW_	k
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�\[V	fWXcb	V[^[\	j]YVj]W_ZW_^W	W	[]gTUWeToW_^W
\`Yb	p[]^	`[a`Z\YUU[`ZW�	\kXvhT_	WUVW\WVdTXiUcY UT	Vdmd	UT`YXYUW_�	k\�	^ �/�/% &&�&* /%�*�
�a[][Z	][eUWhU[n	Z[]g[\XW UT	Vdmd	UT`YXYUW_�	]da� �&�2& %��/� ���1�
�awY^	jXTZUcb	d`Xdg	UT`YXYUWv UT	Vdmd	UT`YXYUW_�	]da� &��%2 %���2 &&���
�]YVUY`jW`[hUT_	hW`XYUU[`Zi	]Ta[ZUWk[\
+aYe	`dawYkZ[\	^TX[g[	j]YVj]WUW^TZYXi`Z\T. UT	����	UT`YXYUW_�	hYX� ��2* ���� ��%/
�`ZY`Z\YUUcn	j]W][`Z	+dacXi.	UT`YXYUW_ UT	����	UT`YXYUW_�	hYX� ��21 ��2� ��21
�]YVU__	UThW`XYUUT_	eT]Ta[ZUT_	jXTZT	+aYe	`dawYk)
Z[\	^TX[g[	j]YVj]WUW^TZYXi`Z\T. UT	Vdmd	UT`YXYUW_�	]da� ���& ��1& %���
#[X_	]Ta[ZUWk[\�	jY]YV	k[Z[]c^W	j]YVj]W_ZW_	W
[]gTUWeToWW	W^YvZ	j][`][hYUUdv	eTV[XfYUU[`Zi	j[
eT]Ta[ZU[n	jXTZY�	\	[alYn	Wb	hW`XYUU[`ZW u ���/ ��/1 ��2�
�]YVU__	\YXWhWUT	j][`][hYUU[n	eTV[XfYUU[`ZW
j]YVj]W_ZWn	W	[]gTUWeToWn	j[	eT]Ta[ZU[n	jXTZY
jY]YV	]Ta[ZUWkT^W UT	�	]Ta[ZUWkT�	]da� ��22 ��/1 %��/
�W`X[	eT]YgW`Z]W][\TUUcb	j]Y`ZdjXYUWn UT	����	UT`YXYUW_ %��� 1��2 &���
�aY`jYhYUU[`Zi	UT`YXYUW_	fWXiY^ UT	[VU[g[	fWZYX_�	k\�	^ ���� ���/ ��/&
�aY`jYhYUU[`Zi	UT`YXYUW_	\]ThT^W UT	�����	UT`YXYUW_�	hYX� ���*� �/�� ����%
�aY`jYhYUU[`Zi	UT`YXYUW_	`]YVUW^	^YVWoWU`kW^
jY]`[UTX[^ UT	�����	UT`YXYUW_�	hYX� %�*� %�*& %�11
�aY`jYhYUU[`Zi	UT`YXYUW_	a[XiUWhUc^W	k[nkT^W UT	�����	UT`YXYUW_�	mZ� �&��� ����% �/�%1
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