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�	R\STU��`	\TU�_WWT^	bYTWT_�f\YT^
\�XRVg��	U	�T\\��	TgWYV	d�WVW\TUT6bYT6
WT_�f\YTQT	 [TSThW��	 [�a[���X�^�	 �`
Y�a�XWTQT	 �^X�WQV	 [��T]�XVX	 T\T]Rj
cWVf�_T\XZ�	��a�XWe^	 �^X�WQ	 [TXWg�6
VSZWTQT	cV_k�YV	p	bXT	\SThWe^	YT_[SY6
\We^	[TYVcVXSZ�	Rf�XeUVjk�^	U\	UVhW^6
i�	 [TYVcVXS�	 4[V�V_X�e5	 d�WVW\TUT6
`Tc�^\XUWWT^	�	[�T�cUTa\XUWWT^	a�XSZ6
WT\X�	 [�a[���X���	�\WTUWV�	 gSZ	 \TcaV6
W��	_TaS^	TgWY�	Y�a�XWTQT	��\YV	cVY6
SjfVX\�	 U	hSVW��	 ]VWYTU	 [TUe\�XZ	 �W6
dT�_��TUVWWT\XZ	 T	 �VSZWT_	d�WVW\TUT6
bYTWT_�f\YT_	 \T\XT�W��	 [TXWg�VSZWe`
YS�WXTU�	 �cRSZXVXT_	 YT_[SY\WT^	 TgW6
Y�	 \XVWX	 �^X�WQTUV�	 \�\X_V�	[TcUTS�j6
kV�	\TX�RaW�YV_	Y�a�XWe`	[Ta�VcaSW�^
]VWYV	U\X�	VWVS�c	d�WVW\TUT6bYTWT_�f\6
YTQT	�	Y�a�XWTQT	[TXWg�VSV	[�a[���X�^�
T[�aS�XZ	R\STU��	�`	aVSZW^iQT	Y�a�6
XTUVW���

��f���f�u������i�� e�ef��i� e����r�

�	_��TUT^	[�VYX�Y	\SaRX	UeaS�XZ	aUV
T\WTUWe`	_XTaV	TgWY�	Y�a�XWTQT	��\YV	r�s*

�	 \R]lYX�UWT	 cVYSjfW�	 bY\[�XTU
�S�	Y�a�XWe`	�W\[YXT�TUm

�	VUXT_VX�c��TUVWWe	\�\X_e	\YT��WQV
4y�	|}�{z	p	TX_fVXZ5�

�	 �T\\�^\YT^	 [�VYX�Y	 Y�a�XTUVW��
j��a�f\Y�`	S�g	_XTa	\R]lYX�UWT^	TgW6
Y�	�US�X\�	WV	\QTaW�iW�^	aWZ	T\WTUWe_
\[T\T]T_	TgWY�	Y�a�XWTQT	��\YV�	,VWWe^
_XTa	�_X	��a	WaT\XVXYTU�	�c	YTXT�e`	U
[�URj	Tf�aZ�	 \SaRX	 UeaS�XZ	 \SaRj6
k�*	 \R]lYX�U�c_	 bY\[�X�ce	 4�iW�
bY\[�XV	 T\WTUVWT	 XTSZYT	 WV	 QT	 S�fWT_
T[eX�	�WXR�g��	�	cWVW��`5�	W\XV]�SZWT\XZ
�cRSZXVXTU	TgWY�	4TW�	_TQRX	cVU�\XZ	TX
b_Tg�TWVSZWTQT	 \T\XT�W��	�	S�fWe`	[��6

\X�V\X�^	bY\[�XV5�	TQ�VW�fW�	f�\SV	�V\6
\_VX��UV_e`	cV�UTY�	fXT	T]l�\W�X\�	d�6
c�f\Y�_�	UTc_ThWT\X�_�	bY\[�XTU�

�	TXS�f�	TX	\R]lYX�UWT^	TgWY��	VU6
XT_VX�c��TUVWWe	 \YT��WQ6\�\X_e�	 [T\X6
�TWWe	WV	T\WTU	_VX_VX�YT6\XVX�\X�f\6
YTQT	VWVS�cV	Y�a�XWT^	�\XT���	n[�TiSe`o
YS�WXTU	]VWYV�	[�a[TSVQVjX	]TS	T]lY6
X�UWRj	TgWYR	Y�a�XWTQT	��\YV�	�	[��_R6
k\XUV_	\YT��WQTUe`	\�\X_	cV[VaWe	]VW6
Y��e	TXWT\�X	\SaRjk�*	\W�hW�	R�TUW�
WUTcU�VXV	 Y�a�XTU�	 ]e\X�TXV	 �V\\_TX�6
W��	Y�a�XWe`	cV�UTY�	]\[��\X�V\XWT\XZ	U
[��W�X��	�iW�^�	UTc_ThWT\XZ	bddYX�U6
WTQT	R[�VUSW��	Y�a�XWe_	[T�XdS_�	TX6
\RX\XU�	WT]`Ta�_T\X�	aS�XSZWTQT	T]Rf6
W��	[�\TWVSV�	�YT��WQ	�US�X\�	TaW�_	�c
WV�]TS	 R\[iWe`	 [��_�TU	 �\[TSZcTUV6
W��	_VX_VX�f\Y�`	 �	 \XVX�\X�f\Y�`	_6
XTaTU	 U	 ]�cW\�	 �_	 W	 _W�	 U	 �T\\��
\YT��WQ6\�\X_e	 W	 [TSRf�S�	i��TYTQT
�V\[�T\X�VWW���	�T	_WW�j	
�	�Wa�UT^
r�s�	UWa�W�	\YT��WQV	U	�T\\��	XT�_Tc�X\�
W	\XTSZYT	T]lYX�UWe_��	\YTSZYT	\R]lY6
X�UWe_�	 [��f�WV_��	 \U�cVWWe_�	 \	 WaT6
U�f�Ue_	 TXWTiW�_	 ]VWYTU\Y�`	_Wa6
h�TU	Y	_VX_VX�f\Y�_	�	\XVX�\X�f\Y�_
_XTaV_�

,S�	[T\X�TW��	\YT��WQ6_TaS^	TgW6
Y�	Y�a�XWTQT	��\YV	_TQRX	]eXZ	�\[TSZcT6
UVWe	 \[g�VSZWe	 �Q�\\�TWWe	_TaS��
[TSRf�Ui�	WVcUVW�	STQ�X6	�	[�T]�X6_T6
aS^	r3s�	�	[T_TkZj	bX�`	_TaS^	cVU�\�6
_T\XZ	 R\XVWVUS�UVX\�	 W	 _haR	 [�_W6
WT^	 L 	�	WV]T�T_	aVWWe`	z �	V	_haR	U�T6
�XWT\XZj	XTQT�	fXT	 H 6	cWVfW�	]�WV�WT^
[�_WWT^	 �VUWT	 �	 [��	 R\STU��	 Hz �	 X��
� � ¢ 5H HV L = z �	�	S�W^WT^	dT�_T^	 Hz Z �	�_

\V_e_	 STQ�X6	 �	 [�T]�X6_TaS�	 [TcUTS�jX
WV�SRfi�_	 T]�VcT_	 TX�Vc�XZ	 \U�cZ	 _haR
dVYXT�V_�	��\YV	�	U�T�XWT\XWT^	US�f�6
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WT^	Y�a�XWTQT	��\YV�	[��W�_VjkQT	cWV6
fW��	TX	�	aT	��

&s�����v����e���r���e��

�gWYV	Y�a�XWTQT	��\YV	UYSjfVX	U	\]�
TgWYR	d�WVW\TUTQT	��\YV	4VWVS�c	YTS�f6
\XUWWe`	 [�_WWe`5	 �	 aSTUTQT	 ��\YV
4VWVS�c	YVf\XUWWe`	[�_WWe`5�

,S�	 TX]T�V	 WV�]TS	 �WdT�_VX�UWe`
YTS�f\XUWWe`	 [�_WWe`	d�WVW\TUTQT
��\YV	_ThX	]eXZ	�\[TSZcTUVW	�W\X�R_W6
XV��^	a�\Y��_�WVWXWTQT	VWVS�cV�	�	XV]S� �
[�a\XVUSW	 d�VQ_WX	 _VX��ge	 cWVfW�^
fXe�`	 [TYVcVXS^�	 TXT]�VWWe`	 U	 `Ta
a�\Y��_�WVWXWTQT	 VWVS�cV	 r2s�	 Qa	 ]�WV�6
WT^	[�_WWT^	T[�\eUVjX\�	\�XRVg��*	� p
[�T\�TfWWe^	�S�	[�T]S_We^	Y�a�Xm	� p
UTU�_�	[TQViWWe^	Y�a�X�

�V]S�gV	�
+�VQ_WX	aVWWe`	_VX��ge	cWVfW�^

�	[u[
(�WV�WV�
[�6
_WWV�

�TYVcVXS�

n� n� n. n�
��� � ���0 ��10 ���0 ���1
�� � �� � .�� ��2� ���3
��2 � ���. ����2 ����� �����
��3 � ���� ��.1 ���2� ����

�WVS�c	d�WVW\TUQT	 ��\YV	 [�a[���X��
\SaRX	 cVU�iVXZ	 T[�aSW�_	d�WVW\T6
UTQT	�^X�WQV�	���Wg�[	�V\fXV	XVYTQT	�^6
X�WQV	 \X�T�X\�	WV	 XVY	WVceUV_T^	 n]VSSZ6
WT^o	\�\X_�	YTQaV	[T	�cRSZXVXV_	TgWY�
d�WVW\TUe`	YTbdd�g�WXTU	 VWVS�c��R_T^
YT_[VW��	[��\UV�UVX\�	T[�aSWWV�	TgWYV
�S�	]VSSe�	�	cVU�\�_T\X�	TX	T]kQT	YTS�6
f\XUV	 ]VSSTU	 dT�_��RX\�	 d�WVW\TUe^
�^X�WQ	 YS�WXV�	 [TcUTS�jk�^	 U	 aVSZ6
W^i_	TXW\X�	[TXWg�VSZWTQT	cV_k�YV
Y	XT^	�S�	�WT^	Q�R[[	Y�a�XWTQT	��\YV�

�[T\�a\XUWWV�	YT_[ZjX�WV�	[TaQT6
XTUYV	aVWWe`�	UYSjfVjkV�	�V\fX	[TYVcV6
XS^�	TXT]�VWWe`	U	`Ta	a�\Y��_�WVWXWT6
QT	VWVS�cV�	]eSV	[�TUaWV	U	\�a	[VYXV
;�}z�	\	[T\SaRjk�_	�`	�_[T�XT_	U	[VYX
F<8<@F<@D8	 aS�	 aVSZW^iQT	 VWVS�cV	 U
[Ta_TaRS	 n�TQ�\X�f\YV�	 �Q�\\��	 4�T6
Q�X5o	_TaRS�	n�S�W^WV�	TgWYVo�

�V�V_X�e	 [TSRfWWT^	 STQ�X6_TaS�	 U
\�a	F<8<@F<@D8	�_jX	\SaRjk�^	U�a*
7��z�	w|*	���w|yw}	{z�{z||w�x	4���wy5�	Hz�zx�zxy
�~{w~��z*	J89��	@x�z�zx�zxy	�~{w~��z|*	��	?�||

��x}yw�x	 w|*	 �~�w���	 �w�z�w�����	 Cwx~�	 �~6
��z* �3���3�. 3�	 ������4?w�z�w����5*	 ��{	 	 y�w|
���z�	 �	 �����.��	 wxyz{}z�y	 �x��*	 ..�2 � 1
D�w6|��~{z	�	.��� ����	��		�	��	�	�	�������3�

�VY	 U�aWT	 �c	 [V�V_X�TU�	 �6dVYXT�WV�
STQ�X6_TaSZ	T]\[f�UVX	Ue\TYRj	WVah6
WT\XZ�	 fXT	 [TaXU�haVX\�	 �V\fXWe_	 cWV6
fW�_	`�6YUVa�VX	4.��� 5	�	[TfX�	WRSUT^
U�T�XWT\XZj	W	TXU�QWRXZ	WRSURj	Q�[T6
XcR�	�TaSZ	[TcUTS�X	[�a\YVcVXZ	� 	\SR6
fVU	UTcU�VXVuWUTcU�VXV	Y�a�XV	�c	� �	�TQ6
aV�	[��W�_V�	UT	UW�_VW�	�cRSZXVXe	�6dVY6
XT�WT^	STQ�X6_TaS��	dT�_RSV	�V\fXV	d�6
WVW\TUTQT	��\YV	[��_X	\SaRjk�^	U�a*
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Qa	 `== 	p	�^X�WQ	d�WVW\TUTQT	��\YV	cV6
_k�YV	4[��W�_VX	cWVfW��	TX	�	aT	���5m

�n 	p	YTbdd�g�WX	 XYRk^	 S�YU�aWT\X�m
�n 	p	YTbdd�g�WX	\TTXWTiW��	\T]\XUW6

We`	�	cV_We`	\�a\XUm	 .n 	p	YTbdd�g�WX
T]\[fWWT\X�	\T]\XUWWe_�	T]T�TXWe_�
\�a\XUV_�m	 �n 	p	YTbdd�g�WX	�WXV]SZ6
WT\X�	VYX�UTU�
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�	[T\SaW�	QTae	U	�V]TXV`	�T\\�^\Y�`
RfWe`�	 [T\U�kWWe`	 UT[�T\V_	 Y�a�XWT6
QT	_Wah_WXV�	U\	fVk	RaS�X\�	UW�_V6
W�	_XTaV_	 YT_[SY\WT^	 TgWY�	 Y�a�X6
WTQT	��\YV�	UYSjfVjk�_	VWVS�c	YVY	YTS�6
f\XUWWe`�	XVY	�	YVf\XUWWe`	Y��X��U
TgWY�	d�WVW\TUT6`Tc�^\XUWWT^	 a�XSZ6
WT\X�	 cV_k�YV�	 ��a�	 W�`	 �� �� �\VWTU�
�� �� (T��\WYTU�	��	��	�V��fU�	��	��	�V�eh6
We^�	
� �� �T^cWcTW	r��	\�	��p��s�	�� �� (�ef6
Y�Wr.�	\�	.p��s�	��	��	�a�TWTUV�	��	&�	!V6
\�WTUV	r��	\�	�p1s�	��	��	�Vae�TU	r �	\� �2p
 �s�	��	�T\YU�W	r0�	\�	� p.�s�	��	��	�Ta�T6
WTU	r1�	\�	��p.�s�	��VXYT	\Ta�hVW�	YT_6
[SY\We`	_XTa�Y	TgWY�	Y�a�XWTQT	��\6
YV	RYVcVWWe`	VUXT�TU	[�a\XVUSWT	U	XV]S� ��

�VY	_ThWT	cV_X�XZ	�c	[�a\XVUSWWT^
XV]S�ge�	 \Rk\XURX	 ��a	 nT]�cVXSZWe`o
Y��X��U	4[V�V_X�TU5	TgWY�	Y�a�XWTQT
��\YV�	YTXT�e	WViS�	\UT	TX�VhW�	U	XT^
�S�	 �WT^	dT�_	 UT	 U\`	 [�a\XVUSWWe`
YT_[SY\We`	_TaS�`�	�	W�_	\SaRX	TXW6
\X�	\SaRjk�	Q�R[[e	Y��X��U*	n�WVS�c
d�WVW\TUTQT	[TSThW��	cV_k�YVom	n�Q�T6
WVSZWT6TX�V\SUT^	VWVS�c	4TgWYV	�eWYV5om
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n�]\[fWWT\XZ	Y�a�XV	4TgWYV	T]\[f6
W��5o�	n�WVS�c	d�WVW\TUTQT	[TSThW��	cV6
_k�YVo	[�a[TSVQVX	TgWYR	d�WVW\TUTQT
��\YV�	X��	UYSjfVX	VWVS�c	YTS�f\XUWWe`
[�_WWe`�	TX]T�	�	[T\X�TW�	_TaS�	[T
YTXT�e_	 ]eS	 [�TUaW	 Uei	 U	 �VcaS
n�gWYV	d�WVW\TUTQT	 ��\YVo�	 n�Q�TWVSZ6
WT6TX�V\SUT^	VWVS�co	[�a[TSVQVX	�cRf6
W�	XVY�`	dVYXT�TU�	YVY	`V�VYX�	a�XSZ6
WT\X�	 YS�WXV�	 RaSZWe^	 U\	 aVWWT^	 YT_6
[VW��	U	T]T�TX	�eWYV�	QTQ�Vd�f\Y�	�V_6
Y�	a�XSZWT\X�	YT_[VW���	XTUV�e	4R\SRQ�5
�	X�a�	
TUT��	T	[T\SaW^	Q�R[[	Y��X��6
U�	 UYSjfVjk�`	TgWYR	T]\[fW���	 \S6
aRX	 cV_X�XZ	 \SaRjk�	 �\T_WWWT�
TgWYV	 T]\[fW��	 [T	 Y�a�XR	 �US�X\�
WTXl_S_T^	fV\XZj	VWVS�cV	gS\TT]�Vc6
WT\X�	 Y�a�XTUVW��	 [TXWg�VSZWTQT	 cV_6
k�YV�	�]\[fW��	\	TaWT^	\XT�TWe�	Ue\6
XR[VX	 U	 �TS�	 aT[TSW�XSZWT^	 QV�VWX��
Ue[TSWW��	 T]�cVXSZ\XU	 [T	 Y�a�XR�	 ��	 \
a�RQT^	\XT�TWe�	\�a\XUT_	UTc_kW��	\R_6
_e	Y�a�XV	�	[�TgWXTU	[T	W_R	U	\SRfV
WUe[TSWW��	U	[TSWT_	T]l_	T]�cVXSZ\XU

[�a	 ]VWYT_�	 �_	 W	_W�	 T]\[fW�
[��_T	W	\U�cVWT	\	TgWYT^	d�WVW\TUT6bYT6
WT_�f\YT^	 \�XRVg�^	 WV	 [�a[���X���
�TbXT_R	YVf\XUT	T]\[fW��	\SaRX	�V\6
\_VX��UVXZ	WV	cVYSjf�XSZWT_	bXV[	Y�a�X6
WTQT	VWVS�cV	[��	�V\\_TX�W��	UT[�T\V	T]
R\XVWTUSW��	[�aSZWT^	\R__e	Y�a�XV�

�	WYTXT�e`	YT_[SY\We`	_TaS�`	TgW6
Y�	Y�a�XWTQT	��\YV	U\X�fVjX\�	�	XVY�	Y��6
X����	 YTXT�e�	 [T	WVi_R	_WW�j�	 XVYh
cV\SRh�UVjX	[TUeiWWTQT	UW�_VW��	U	`Ta
VWVS�cV	aSTUTQT	��\YV�	��a�	W�`	n�Vf\XUT
_Wah_WXV	 4R[�VUSW��5o�	 n!V�VYX��\X�6
YV	\T]\XUWW�YTU	4VYg�TW�TU5	cV_k�YVo	�
a��	�VY�_	T]�VcT_�	\�a�	YVf\XUWWe`	Y��6
X��U	TgWY�	Y�a�XWTQT	��\YV	\SaRX	Ue6
aS�XZ	\SaRjk�	i\XZ	[TYVcVXS^*

�	n�Q�TWVSZWT6TX�V\SUT^	VWVS�c	4TgW6
YV	�eWYV5o	4 �H 5m

�	n�Vf\XUT	_Wah_WXV	4R[�VUSW��5o 4H�5m
�	n!V�VYX��\X�YV	\T]\XUWW�YTU	4VYg�6

TW�TU5	cV_k�YVo	4 .H 5m
�		n�XWTiW�	\	4_\XWT^	�	gWX�VSZ6

WT^5	USV\XZjo	4 �H 5m

�V]S�gV	�
���X���	YT_[SY\We`	_XTa�Y	TgWY�	Y�a�XWTQT	��\YV	[�a[���X�^6cV_k�YTU
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�
[u[ �UXT�	_XTa�Y�	�		WV�_WTUVW� �V�_WTUVW�	Q�R[[e	Y��X��U	TgWY�

Y�a�XWTQT	��\YV
�� �Ta�TWTU	��	��	:�a�XWe^	VWVS�c ��	��X�V\SUT^	VWVS�c�m	��	�+�WVW\TUT	[TSThW��m

.�	�:Vf\XUT	R[�VUSW���m	��	��VS�cR_T\XZ	T]\[6
fW��	�	cVSTQTU��

�� :Vae�TU	��	��	�XTa�YV	T[�aSW��	YVXQT6
���	��\YV	cV_k�YV	aS�	R[�VUSW��	R�TUW_
��\YV	Y�a�XWTQT	[T�XdS�	]VWYV

��	�+�WVW\TUe^	VWVS�c�m	��	��gWYV	T]\[fW���m
.�	���QVW�cVg�TWWV�	\X�RYXR�V�m	��	��gWYV	�eWYV��

.� �\VWTU	��	���	(T��\WYTU	��	���	�V��fU	�����
�V�ehWe^	��	���	�T^cWcTW	
�	��	�XTa	_WT6
QTY��X��VSZWT^	YSV\\�d�YVg��	"�:�	aS�
VWVS�cV	Y�a�XWTQT	��\YV

��	��]\[fWWT\XZ	Y�a�XV�m	��	��gWYV	Y�a�XWTQT
[�TYXV�m	.�	�"WWT\XZ	cV_k�YV	aS�	]VWYV�m	��	��V6
ahWT\XZ	cV_k�YV�m	 �	��gWYV	d�WVW\TUTQT	[TST6
hW��	cV_k�YV�m	2�	��XV]�SZWT\XZ	�	[�\[YX�U6
WT\XZ	d��_e6cV_k�YV��
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