
HAL Id: inria-00074043
https://inria.hal.science/inria-00074043

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Matching Micro-Kernels to Modern Applications using
Fine-Grained Memory Protection

Ciaran Bryce, Gilles Muller

To cite this version:
Ciaran Bryce, Gilles Muller. Matching Micro-Kernels to Modern Applications using Fine-Grained
Memory Protection. [Research Report] RR-2647, INRIA. 1995. �inria-00074043�

https://inria.hal.science/inria-00074043
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

appor t  


de  r ech er ch e 


INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Matching Micro-Kernels to Modern
Applications using Fine-Grained Memory

Protection

Ciarán Bryce & Gilles Muller

N˚ 2647
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�5
U������3���������¨
 ��� & 
 0 ������.
	�o�'0g� �	� !	���������������¨
 0 ���0��%�o������
�3���3��
��µ
 �	�.

� & 
 0 �r��������

�h4¨� &
	 !	�����5� ��
 ���%02!+���"�#�­�

� ���H�%��

���	��� �1!	!$�����h�������¨
+� �$���-����� � & �������02���#�­��

���

��
Ì���»5½�
Ì�  �ñcrq�q\�¤q\l�wcrabcrq�|Xkmqnl\Znkmz@p�~crq'cu�@lncr}@q\kmz@vmcrq:q\[^}Xl�ir_�Zu_^iul@~crZnkmq@~crq:s¦_�Z�p@}�c:s@p�k�q\q`_{}tiuc­|�c�ir_{v¢iup@v
ªJp@k�iuZn[�� �ml�_F«Jc�i�vmc�}@[Ja¨z@Znc�|��n~crv�~cra�c�}¤l\q�s@Z\[�iocrqnq\crp@ZnqF¯ ~�5l`_{}¤l�|X[J}@}�~c�v¢_1iu[Ja�s@vmcu�@kml@~c�|Xc­iocrq�qn�Xqnl�wcra�c�q�y
vmcrp@Z�s@Z\[^]^Zu_�aba
_�l\kÍ[J}­q�� [^Znkmcr}Xl\c�«^c�Znq�p@}@c�a*~crlnj�[�|�[^vm[^]Jk�c�|Xc­|�~c�«^crvm[^s�stcrabcr}Xl�Znc�st[Jq`_�}Xl�qnp@Z�v¢_�iu[^a%§
s¦[^q\k�l\km[^}$crlUv¢_bZ@~c�p@lnkmvmkmq`_�l\km[^}µ|Xc�iu[^abst[Jq`_{}¤l\q�v�[J]^k¢iukmcrvmq�cu�@kmqnl`_{}Xlnq�¯5Ã�[^aba¨cUiucrq¨iu[Ja�s¦[^q`_{}Xlnq�qn[J}¤l
st_{Z�}t_�l\p@Znc¨j�~c�l@~crZ\[^]twc�}@crq�y-vmcU}�[��¤_�p$|X[^kml�[{² Z\kmZ­p�}	a*~c�i�_�}@kmqnabc1|XcUs�Zn[^l\c�iul\k�[J}¡ªJp@k5stcrZ\a�crl\lnc3p@}@c
iu[X[Js�~crZ`_{lnkm[^}#cr}XlnZnc¨|Xcrq�iu[^abst[Jq`_{}¤l\q�|Xc1}@km«Jc�_�p	|XcUio[^}XÂ _{}tiucU|�kÍ²�~crZ\cr}Xlnq�q`_{}@q�s¦[^p@Z�_�p@lu_�}Xl�q`_JiuZnk §
Âtc�Z1vmcrq1s¦crZ>©R[JZna+_�}tiuc�q�¯�Y5_�Z1_{k�vmvmcrp@Z\q�y¦v¢_+|Xkm«^crZ\qnkml@~c�|Xc�qU_�s@s�v�k¢ir_{lnkm[^}�q�Znc�}tiu[^}Xl\Z@~crcrq¨q\p@ZU|Xc�q1]^Zu_�}t|Xq
q\�¤q\l�wcrabcrq1cr}Xl\Z`_�� �m}@c¨p�}@cUa¨p�v�l\kms@vmk¸i�_�lnkm[J}
|Xcrq�st[Jv�kml\k¸ªJp@c�q­|Xc¨]Jcrqnl\k�[J}@q1|XcrqU|�k�«JcrZnq\crq3Zncrq\qn[^p�Z`iucrq¨ªJp@k
|X[Jkml��crlnZ\c�a�kmqncrq5cr}���p@«XZnc­|�_�}@q�vmc�}@[��X_�p�¯{�>vtcr}bZ@~crq\p@vmlnchp@}@c�km}@co·
ir_^iukml@~c­|Xp¨}@[��X_�p3qn[Jk�l'st_�Zuiuc1ª^p�c
vmcrqhst[Jv�kml\k¸ªJp@c�q�cu�@k�q\l`_{}¤l\crq�qn[J}¤l�l\Zn[Js	]�~cr}�~crZ`_{v�kmq\lncrqhqn[^kmlhst_�ZuiucUªJp�� crvmvmcrq�qn[J}¤lhlnZ\[^s	q\s�~c�iuk Â ªJp@crqF¯�Ä�}@c
q\[^vmp@lnkm[J}	Zncrs¦[^q\c¨qnp@Z�v�� km}@qnlu_�vmv¢_�lnkm[J}
|X�X}t_{a�k¢ªJp@c^yXst_{Z­_�s�s@vmk¸i�_�lnkm[J}�yt|Xc�©R[J}tiulnkm[J}@q�q\�¤q\l�wcrabcrq¨º�iucrlnl\c
©R[J}tiul\k�[J}@}t_{v�kml@~c�crqnl'p@}�_�q\stc�iol:|Xc�v¢_���Ë�
Ì��{¾R��ÑR¾>�r����¾¢¼¦À�|Xc�qn�Xqnl�wcra�c�q:|�� cu�@s@vm[^kml`_{lnkm[^}-¯���[Jp@q5a�[J}¤l\Zn[J}@q
ªJp@c1vmc�qnp�s@st[JZnlhqn�Xqnl�wcra�c1|Xc1v¢_�qns�~cFiuk¢_�vmkmq`_�l\km[^}+Zncrv>wcr«JcU|Xc�v¢_3s@Zn[Jlnc�iolnkm[^}	a*~cra�[JkÍZ\cUw_3]^Z`_{km}�Â¦}�yXk>¯ cJ¯�y
vmcrq�©R[^}tiolnkm[^}@q�q\�Xqnl�wc�a�crqhqn[^}Xl�|Xcrq­io[^a�s¦[^qu_�}Xlnq�vm[J]^k¢iukmcrvmq:s¦[^q\q@~c�|�_�}Xl�vmc1s@Z\km«¤kmv>wcr]Jc­q\p@s¦crZn«Xkmqncrp�Z�¯�Ã�crl
_{Znlnk¢iuvmc�s@Z@~crqncr}Xl\c1p@}+a*~c�i�_�}@kmqnabc�|Xc�s�Zn[^l\c�iul\k�[J}¡w_3]^Z`_{km}3Ât}+stcrZ\a�crl\l`_{}¤l�|Xc�q`_{lnkmq>©>_�kmZnc1iucrq�z¦crq\[^km}@q
|Xc$s@Z\[^lncFiulnkm[^}-¯���[JlnZ\c¹_{s@s@Zn[@i\j@c	Z\crs¦[^qnc$qnp�Z
v��Ô_�q\qn[@iuk¢_�l\km[^}®w_´i\jt_^ªJp@c³_{s@s@vmk¢ir_�l\km[^}±|�� p�}±c�qnst_Jiuc
|��Ô_J|XZncrq\q`_{]^c3p@}@k¢ªJp@c^y�i\jt_^ªJp@cUio[^a�s¦[^qu_�}Xl�|Xc3v�� _{s@s@vmk¢ir_�l\km[^}¨s¦[^qnq@~c�|@_{}¤l�q\[^}	s@Z\[^s@Z\c.É-¼¦½µ�@¾QÀHÌ$É�Ì
Ë5��¼¦��Ì@���F¾Q¼tÀ�¯���[JlnZnc�a*~c�ir_�}�k�q\a�c�_µ~c�l@~c1km}Xl@~cr]JZ@~c�_�p�q\crkm}	|Xp�abk¸ioZn[�§>}@[��X_�p¨Î	_^i\j
Ò�¯ÔÓ�ºJvmcrq�Z@~crq\p@vml`_{lnq
|Xcb}@[^q3cu�@s�~crZ\kma�cr}Xl`_{lnkm[^}�q­ab[^}XlnZ\cr}XlUªJp@c¨vmcrq¨iu[^aba¨p@}@k¢ir_�l\km[�}@q�cr}Xl\Znc
|�[^a
_{km}@crq�st_�Z3p@l\k�vmkmq`_{lnkm[^}
|�� p@}#�@Ë5Ë�ÌXÑ­É-Ì³Ë5��¼���
Ì�É-»5��Ì+Ë5��¼t� 
Ì"!#
Ìbstcrp�«^cr}Xl.�crlnZ\c��op@q`ªJp��¢w_�iok�}¦ª¨©Q[^kmq�s@vmp@qhZ`_{s@k¢|Xcrq1ªJp@cUv�� �nY�Ã
|Xc3Î	_^i\j	Ò@¯ÔÓ@¯
$W¼¦� ��×`�{Ñ%
Ì# µa�k¢iuZn[{§x}�[��¤_�p-y�s�Zn[^l\c�iul\k�[J}+a*~crab[^kmZnc:|�c­]JZ`_{k�}%Ât}�yX|X[^a+_�km}@c�|Xchs@Zn[Jlnc�iolnkm[^}�yXq\s�~c�iuk¢_{v�k §
qu_�lnkm[J}È|�c­q\�Xqnl�wc�a�crq



���������
	���
���	�������������������� �!���"���$#%�����'&)(%(*�+	,�����-	,�.���0/%��	���
"12	3�*�4��5)�4�.	��*�4#6�7��8��.��9":;�4�����4�4��	��.�*Ò

< �9
U�����b� & �������%


f |Xkmqnl\Znkmz@p@l\c�|$qn�Xq\lncra k�q�qu_�k¢|+ln[+z¦c'�$�4�.�=�?>��@�hk ©:kmlnqhs@Zn[@iuc�qnqnkm}@]#st[�¥�crZ�Zncra+_�km}@qhs@Zn[Jst[JZnlnkm[J}t_�v5ln[
l\j@c�}¤p�a¨ztcrZ�[�©�kml\q�iu[^abst[J}@cr}Xl�s@Z\[�iocrqnq\[^ZnqF¯BA�km]^jbzt_�}t|�¥�k¸|�lnj�}�crl>¥:[JZn¬Xq�_�}t|%k�}¦iuZnc�_{qnc�|Ès@Zn[@iucrq\qn[JZ
q\stcrcF|Xq�abc�_�}@q�lnjt_{l1q`ir_{v¢_�z@kmvmkml>�	kmqU}@[�¥�«Xk¢_�z@vmc^y-cr«Jcr}µ©R[JZ1v¢_�Z\]^c�quir_�vmc+_�Z`i\j@kml\c�iulnp�ZncrqF¯:��_{Zn]JcrZ._{Z>§
i\j@kmlncFiulnp@Z\crq1_�l\lnZ`_Jiul�ab[^Z\c�p@q\crZnq�_�}t|biu[^}@q\c�ªJp@cr}Xlnvm�+a�[JZnch¥�k¸|�cu§xZu_�}@]Jkm}@]._{s@s@vmk¢ir_�l\km[^}@qF¯^°5[3Znc�|Xp¦iuc
q\[�©Rl>¥�_�Z\c�|Xc�«^crvm[^s�a�cr}XlHio[^qnl\q�yX_�iu[^}X«^c�}@kmcr}XlHs�Zn[^]JZ`_{a�a�km}@]'a�crl\j@[@|X[^vm[^]J��©R[JZ�_�s@s@vmk¢ir_{lnkm[^}@q-km}1qnpti\j
q\�¤q\lncrabq�kmq�ln[3z@p@kmv¢|¨lnj�c£_{s@s@vmk¢ir_�l\km[^}¨©QZn[^a qncr«JcrZ`_{v�cu�@kmqnl\k�}�]Up@q\crZ>§>vmcr«^c�v9_{}t|¨¬JcrZn}�crv §xvmcr«Jcrv�q\[�©Rl>¥�_�Z\c
ab[�|�p@vmcrq!CQc^¯ ]t¯myX¥�km}t|X[�¥*a+_�}t_{]^crZ\q�yX|@_�lu_�zt_{qncrq4Dr¯

EGFHE IKJMLON!PRQRPSPSTVU�WGXZY�[�J\PB]%^_XO`a[HJ!PSTVb�XOWaLOPSc�LO[HWGJ
°�j@cba�[@|Xp@vmcrq1_F«^_{k�v¢_{z@vmc­l\[³_+s@Z\[^]JZ`_�aba�crZ�_�Z\c¨j@crlnc�Zn[^]Jcr}@cr[Jp@q¨km}³q\cr«^c�Z`_�v�¥�_F�Xq�¯�°�j�cr�³a+_F�+ztc
¥�Z\k�l\lncr}Wkm}*|Xk ² crZ\cr}Xl+s@Zn[J]^Z`_{a�abk�}�]
v¢_{}@]^pt_{]^crqFy�l\j@cr�*a+_F�¡iu[^abc�©QZn[^a |Xk ²�crZncr}Xl	|Xcr«Jcrvm[^s@abcr}Xl
q\[^p@ZuiucrqdCRc^¯ ]t¯my¦|Xk ² crZ\cr}XlU|Xcr«Jcrvm[^s@abcr}Xl�]JZn[^p�s@q�y¦s@p@z�v�k¢i3|X[^a+_�km}�yXq\[�©Rl>¥�_�Z\c1«^cr}¦|X[^Z\q�D�[JZ­l\j@cr�	a+_F�
z¦c1_�l�|Xk ²�crZncr}Xl�q\l`_�]Jcrq�[�©�|Xcr«Jcrvm[^s@abcr}Xl!CQc^¯ ]ty@|Xcrz�p@]^]Jk�}�]ty{Ât}t_�v�l\crqnl\km}@]
D�¯@��}�c1kma�s@vmk¢ir_�l\km[^}1[{©Hlnj�k�q
kmq�l\jt_�l�_{}X�
_�s�s@vmk¸i�_�lnkm[J}�¥�kmvmv�ztcUio[^a�s¦[^q\c�|b[�©�a�[@|Xp�v�c�q�[�©:|Xk ² c�Znkm}@]¨lnZ\p@qnlhvmcr«^crvmqF¯tÃ�[^}�qnc�ªJp@cr}Xl\v��Xy
l\j@cUp�}t|XcrZ\v��Xkm}@]¨q\�¤q\lncra a¨p@qnl�z¦c._{z@vmc­l\[�	=�$�e�@������l\j@c1qn[{©Rl>¥�_�Znc3iu[^abst[J}@cr}Xlnq�¥�kmlnj�[^p@lhstcr}¦_�vmkmÁrkm}@]
km}XlncrZÐ§xab[@|Xp@vmcf�4�e8�8"/��O	��4����	��.�g(h����i$�e��8��.�*�4��¯^Î+[^Z\c�qns¦c�iuk Â ir_{vmv��Xy�¥�c�}@crc�|%ln[�z¦c�_�z@vmc�ln[1iu[J}@qnl\Znptiol
_$l\Znp@q\lnc�|W_�s@s�v�k¢ir_{lnkm[^} ©RZn[Ja�}@[J}X§xl\Znp@q\lnc�|Úiu[^abst[J}@cr}XlnqF¯:Î+[JZncr[�«JcrZ�y'k�}�§xz@p�k�vml3[^s¦crZ`_{lnkm}@]µq\�¤q\lncra
iu[Ja�s¦[^}@c�}¤l\q�_{Znch}@[^l:_{vm¥�_F�Xq:_{z@vmc�ln[1a+_�l`i\j¨l\j@c�Z\c�ªJp@kmZncrabcr}Xlnq�[�©H_�]Jk�«Jcr}�_�s�s@vmk¸i�_�lnkm[J}kjÔ��lnº¤io[^}@q\cu§
ªJp@cr}Xl\v��Xy¦kml�qnj�[^p@v¢|#ztc3st[Jqnq\k�z�v�c3ln[m�$��i����n9'	����4���.���¦_�}µ_�s@s�v�k¢ir_{lnkm[^}+ab[�|�p@vmc­¥�j�k¸i\jµir_�}µ_^i�iucrqnq�lnj@c
q\�¤q\lncra�� q�v�[�¥�§>vmcr«^c�v�Zncrq\[^p@Zuiucrq1_�}t|bl\j@crZnco©R[^Z\c1kma�s@vmcrabcr}Xl9_{}	_�s@s@vmk¢ir_{lnkm[^}X§>qns¦c�iuk Â ihs¦[^vmk¢iu�X¯^°�j@c�Z\cu§
s@v¢_Jiucra�c�}¤l-[�© _{}1cu�@kmqnl\k�}�]�qn�Xq\lncra ©Rp@}tiul\km[^}3¥�k�l\jU_�}3_�s@s@vmk¢ir_{lnkm[^}�qns¦c�iuk Â i'©Qp@}tiul\k�[J}�yr[JZ5k�}�qnl`_{vmv¸_{lnkm[^}
[{©'_%}@cr¥D[J}@c^y@kmqh¬¤}�[�¥�}È_{q6��/%�����.8"	=o$����	��e�@¯tÃ�p@q\ln[Ja�kmÁrc�|%©Rp@}¦iulnkm[^}�q­|X[¨}@[Jl�}@c�c�|+ln[bjt_F«^c1_Jiriucrq\q
l\[
_�vmv�[{©9l\j@c1¬JcrZn}@c�v � q�_^|@|XZ\crqnq�q\st_^iucJº�Z`_{lnj@crZFy¦lnj@cr�+Z\p@}	km}	_3s@Zn[Jlnc�iul\km[^}	p@}�k�lh¥�kmlnj@km}+lnj@kmq�q\st_^iucJ¯
Æµc1l\jXp@q1_�Zn]Jp@c1l\jt_�l1iup@q\ln[Ja�kmÁ�_�l\km[^}+qnp@s�st[JZnl�kmq�[^}�cU_�q\stc�iol1[�©�Â¦}@cu§>]^Z`_{km}@c�|+s@Z\[^l\c�iulnkm[J}	©R[JZ�ab[�§
|Xp�v�c�q�}@crc�|�k�}�]UÃ�Y�Ä´qnp@s¦crZ\«¤kmq\[^Z�s@Z\km«¤kmvmcr]Jc^¯^Ã�[^}�qnc�ªJp@cr}Xl\v��XyFzt[Jlnj¨q\j@[^p@v¢|�ztc�jt_{}t|Xvmc�|3zX�1lnj�c:¬JcrZn}@c�v
¥�kmlnj�k�}	_�qnkm}@]Jv�c�st_{Z`_J|Xkm]^a³¯

�>}	[JZ`|XcrZhln[bs@Zn[�«Xk¢|Xc�cu·
iukmcr}Xl�q\p@s@s¦[^Z\l�©Q[^Z�Ât}@co§x]JZ`_�km}@cF|+s@Zn[Jlnc�iolnkm[^}�y¦¥�c1s@Z\[^s¦[^qnc3ln[¨km}XlnZ\[@|Xptiuc
a¨p@vml\k�s�v�c�#?�e86�e	����6�pi!(��������4�4��	��e�qCx��YGD�¥�k�l\j@km}	_3l`_�q\¬�ytl\j@crZ\crzX�	s@Znc�qncrZ\«¤km}@]+l\j@cU_�q\qn[@iuk¢_�l\km[^}	[{©'_
p@}�k¸ªJp@c+_^|@|�Zncrq\q¨qnst_Jiuc�¥�kmlnj¶_�}¡_{s@s@vmk¢ir_�l\k�[J}¹_{}t|¡io[^}@q\c�ªJp@cr}Xlnvm�µc�_{qnkm}@]µ|@_�lu_+qnjt_{Znkm}@]¦y�q\k�}¦iuc
_{v�v
cr}Xl\k�l\kmcrq¨[�©�l\j@c	_�s@s@vmk¢ir_{lnkm[^}µ}t_{a�c¨c�_Ji\j¡[^l\j@crZ¨¥�kmlnj´lnj@cbq`_{a�c¨}t_{a�crqF¯�f ��Y8|XcuÂ¦}@crq
_#qnc�lU[{©
abcra�[JZn�¨iu[@|Xc._{}t|+|@_�lu_3Zncr]Jkm[^}@qh¥�k�l\j+lnj@c1s�Zn[^s¦crZ\l>�
l\jt_�lhlnj@c3|@_�lu_3a
_F�3[^}@vm��z¦cU_Jiriucrq\qnc�|$zX�
_
l\j@Znc�_J|¨cu�@c�iop@lnkm}@]3lnj@c�iu[@|Xc�[�©�lnj@c�|X[^a+_�km}�º�_�l\j@Znc�_J|�i\jt_{}@]^crq�s@Z\[^lncFiulnkm[^}+|X[^a+_�km}@q-z¤�3cu�@c�iup�lnkm}@]
_d(*�4�����4�4���4#"(*�4�$�4�4#./������4�e���rCxY�Y�Ã)D�¯�°�j@kmq�st_�s¦crZU|�crq`iuZ\kmztcrq3lnj�c¨cu�@lncr}@q\km[^}µ[�©�_�q\l`_{}t|@_�Zu|$a�k¢iuZ\[�§
¬JcrZn}@c�vxy@Î#_^i\j
Ò�¯ Ó"jmd4lny�km}tio[^Zns¦[^Zu_�l\k�}�]1lnj@kmq�st_�Zu_^|Xkm]Ja³yF¥�j@kmvmc�s@Zncrq\crZn«Xkm}@]¨z@km}t_{Zn�¨iu[^abst_�z�k�vmkml>�^y�lnjXp@q
_{v�vm[�¥�km}@]1l\j@c�Zncrp�qnc3[�©Hco��kmq\lnkm}@]¨qn[{©Rl>¥�_�ZncJ¯

� ��î;s$t4u #"!



� �G	��.����e��� ��9?�4���V5 	3���@���!��/����@���

EGF�� 	 N�
��qJ!XO[HcON LON\P�
RPSXOJ\P����K[�LON�� W�� `a[�J�� WaUkb7XOWaLOPSc�LO[�W J
fhs@s@vmk¢ir_�l\k�[J}+s@Zn[J]^Z`_{a�abcrZnq'©R[^Z\a�crZ\vm�¨Zncrvmkmc�|+[J}
v¢_{}@]^pt_{]^c1iu[Ja�s@kmvmcrZnq�l\[�|Xcrl\c�iul�s@Zn[Jlnc�iolnkm[^}$«Xk�[Jv¢_F§
l\k�[J}@q�yX¥�j�cr}+lnj@kmq�¥�_{q:s¦[^q\qnkmz@vmc^yXlnj�[^p@]Jj�lnj�c­s�Zncrq\cr}tiuc1[{©Hab[�|�p@vmcrq�¥�Znkml\lncr}+km}
|Xk ²�crZnc�}¤l�s�Zn[^]JZ`_{a¨§
abk�}�]¨v¸_{}@]^p¦_�]^c�q£io[^a�s�v�k¢ir_{lncrqhlnj@kmq�kmqnq\p@c^¯�fh}@[^l\j@crZU_{s@s@Zn[X_^i\j$k�qhqn[{©Rl>¥�_{Zncu§>zt_{qnc�|#©x_{p@vml�kmqn[Jv¢_�lnkm[J}�y
¥�j@c�Znc1l\j@c1iu[^abs@kmv�c�Z�km}@qncrZ\lnq�km}@q\lnZnp¦iulnkm[^}�q�k�}Xl\[Ul\j@c1iu[@|Xc�¥�j@k¢injb«^crZ\k Âtcrq�lnj�c­vmcr]X_�vmkml>�U[{©9_J|@|XZnc�qnqnc�q
p@q\c�|mjmd���lnº�lnj�k�q'j@[�¥:c�«^crZ�vmc�_^|Xq'ln[¨_�}¨[�«^c�Znj@c�_J|�©R[^Z'c�_^i\j
_J|@|XZ\crqnq�|Xc�Zncu©Rc�Zncr}tioc^¯tÃ�[J}@qnc�ªJp@c�}¤l\vm�¤yX|Xp@c
l\[�lnj�c1v¢_^i\¬�[{©'_biu[^}X«Jcr}@kmcr}Xl�s@Z\[^l\c�iulnkm[J}	a�c�i\jt_{}@kmqna$y^l\j@c1[^}�v��bqn[Jv�p�lnkm[^}+kmq�l\[¨s@v¢_^iuc1abkmqnlnZ\p@qnl\km}@]
_{s@s@vmk¢ir_�l\k�[J}1iu[^abst[J}@cr}Xlnq-k�}3|Xk ² crZ\cr}Xl5l`_�q\¬Xq�¯�°�_�q\¬XqH_�q-s@Zn[Jlnc�iolnkm[^}3p@}@kmlnq5jt_F«Jc�qnp¦iriucrq\q>©Rp@vmvm�U_{v�vm[�¥�c�|
l\j@c¨kma�s@vmcrabcr}Xl`_�l\km[^}�[{©:s@Z\[^lncFiulnc�| qnp@z�§xq\�¤q\lncrabq�CRcJ¯ ]¦¯my ���$s¦crZnq\[^}t_{vmk�l\kmcrq�y¦Â¦v�c3qn�Xq\lncrabq�y�iu[Ja�a¨pX§
}@k¢ir_{lnkm[^}bv¢_F�^crZ\q�D'p@qnkm}@]1l\j@c�a�k¢iuZ\[�§>¬^crZ\}@crv¦lnc�i\j@}@[Jvm[^]^�¨_�}¦|¨lnj�c­iuvmkmcr}Xl>§>qncrZ\«^crZhst_�Zu_^|Xkm]Ja³¯.A�[�¥�cr«^c�Z�y
p@q\km}@]¨a¨p@vmlnkms@vmc�l`_�q\¬Xq�¥�kmlnj@km}+_1q\k�}�]^vmc1_�s@s@vmk¢ir_{lnkm[^}�iu[Ja�s@vmk¢ir_{lncrq�s@Zn[J]^Zu_�a�abkm}@]­_{}t|ba
_�¬Jcrq�k�}Xl\crZ>§
|X[Ja
_{k�}�io[^a�a¨p�}@k¢ir_�l\k�[J}.io[^qnl\vm�¤¯Xfhq�_3Zncrq\p@vml�y�_�s@s�v�k¢ir_{lnkm[^}¨s�Zn[^]JZ`_{a�a�c�Znq�[{©Rlncr}	i\j@[X[^q\c1ln[¨km]J}@[^Z\c
s@Z\[^l\c�iulnkm[J}+©R[^Z�lnj�crkmZ­_�s�s@vmk¸i�_�lnkm[J}@q�¯

�>}¡¬JcrZn}�crvmqUvmkm¬^c�Î	_Ji\j�yHio[^a�a¨p�}@k¢ir_�l\k�[J}+k�q3j@c�_F«X�$st_�Z\lnvm�µ|Xp@c+ln[	l\j@c�}�c�iucrq\qnkml>�¡[{©�st_^i\¬^_�]Jkm}@]
l\j@c	a�c�qnq`_{]^c+km}Xln[µ_	s¦[^Z\l�y�q\¥�kml`i\j@km}@]µlnj�Znc�_J|Xq
_{}t|´lnj@cr}¶q\¥�k�lui\j@km}@]¡_^|@|�Zncrq\q
_�}¦|¡s¦[^Z\l¨qnst_JiucrqF¯
Æµc¨_^|X[Js@l�l\j@c3s@Zn[@iuc�|�p@Z`_{v:ab[�|�crv�[{©:km}¤l\crZ>§n|X[Ja
_�km}	iu[Ja�a¨p@}@k¢ir_{lnk [^}
_{}t|	_F«J[^k¢|+l`_{qn¬	q\¥�kml`i\j@km}@]t¯
°�j@c¨abc�i\jt_�}�k�q\aM_�vmqn[+lu_�¬^c�q£_J|X«^_�}Xlu_�]^c3[�©�lnj�c1©x_Jiul1l\jt_�l1��Y5q1q\jt_�Z\c�_
io[^a�ab[^}+_^|@|XZ\crqnq3qns¦_^iuc
l\[�[^s�lnkma�kmÁrc�©R[^Z�ir_{qncrq�¥�j@c�Znc¨�­Y9q�[�«^c�Znv¢_�s	_�}¦|�¥�j�crZnc3lnj@c�°���ÇWiu[^}Xl`_{km}@q�cr}Xl\Znkmcrq�«Xkmqnkmz@vmc�km}+lnj@c
ir_{vmv�cF|µ_�}t|µir_{vmv�km}@]+��Y5q�y-lnj@c�ZncrzX�¡_F«^[Jk¢|Xkm}@]�l\j@c��¤iu[Jv¢|J§xq\l`_{Znl��#[�«^crZ\j@c�_^|$[{©�_Èqn¥�kml`i\j@c�|´|X[^a+_�km}�¯
°�j@c�qnc1[Js@lnkma�kmÁ�_{lnkm[^}3lncFinj�}@k¢ª^p�crq�y�|XcrquiuZnkmz¦c�|+km}	_1v¢_{lncrZ�q\c�iulnkm[J}�y@abc�_�}blnjt_{l�_¨Y�Y'ÃÏir_{}+ztc�p@s+ln[
�3l\k�abcrq'©x_�q\lncrZ�l\jt_�}	_¨Î	_Jinj	Ò�¯ Ó��nY�Ã�¯

�-km}t_�vmvm�¤y{[^p@Z�¬JcrZn}@c�v�a�[@|Xc�v _{v�q\[Uq\kma�s@vmk Âtcrq�lnj@c1_{s@s@vmk¢ir_�l\k�[J}�|Xcr«Jcrvm[^s@abcr}Xl:s@Z\[@iucrqnqF¯���p�Znkm}@]3lnj@c
|Xc�z@p@]^]Jkm}@]µs@jt_{qnc^y�a�[@|Xp�v�c�qUp@}¦|XcrZ�l\crqnlba¨p@qnl3z¦c	s@v¢_^iucF|¶km} |�kÍ²�crZ\cr}Xl¨©x_{p@vml.|X[Ja
_{k�}�q._{l¨v�cF_�qnl
p@}Xl\k�v�_+q\pX·
iukmcr}Xl.|�cr]^Z\crc�[{©�a¨p@lnpt_{v�iu[^}XÂ�|Xcr}tiuc+kmq3Znc�_Jinj�c�| jmd���lnº-lnj@kmq1p�qnpt_{v�vm�	abc�_�}�qU|Xk ² c�Zncr}Xl
lu_�qn¬XqF¯ ��k�}¦iuc._{}	_�s@s@vmk¢ir_{lnkm[^}bs@Zn[Jln[^l>�Xs¦cUp�qnkm}@]���Y5q�Z\p@}@q�km}+lnj@c3p@}@k¢ªJp@c1_^|@|�Zncrq\q1qnst_Jiuc1l\jt_�lhlnj@c
iu[Ja�s@vmcrl\c�|�_{s@s@vmk¢ir_�l\km[^}�¥�kmvmv¦cr«^cr}Xl\pt_�vmvm�¨p@qncJy@lnj�c­l\Z`_{}@qnkmlnkm[J}¨©RZ\[^a l\j@c�s@Zn[Jln[^l>�Xs¦c�ln[¨lnj�c­Z\p@}@}@km}@]
q\�¤q\lncra kmq�q\k�abs@vmk Âtc�|3qnkm}tioc1[^}@vm�¨l\j@c�v�km}@¬Xkm}@]1s�Zn[@iuc�|Xp�Znc3k�q�_{vmlncrZ\c�|�¯

EGF�� b���`aJ WaUkbd`��0PSX
°�j@cbZncra+_�km}t|Xc�Z1[�©�lnj@kmq3st_�s¦crZ3kmq1[^Z\]¤_�}�k�Á�c�|µ_�q�©R[^vmvm[�¥�q�¯¦°�j@cb}@cu�@l1q\c�iulnkm[J}¡[^p�lnvmkm}@crq3lnj@c¨¬JcrZn}@c�v
ab[�|�crv>¯¤�XcFiulnkm[^}	Ò3|XcrquiuZnkmz¦crq�k�abst[JZnlu_�}Xl5st[Jk�}Xl\q�[�©Hl\j@c�kma�s@vmcrabcr}Xl`_�l\kÍ[J}�yFk�}bst_�Z\lnk¢iup@v¢_{Z�y@Y�Y�ÃW_�}¦|
l\j@c�a�[@|Xk Â ir_{lnkm[^}@q5a+_^|Xc�ln[3lnj@c�Î	_^i\jb¬^crZ\}@crv>¯@�Xc�iul\km[^}���s@Zncrq\cr}Xlnq�_�stc�Z>©R[JZna
_{}tiuchcr«^_�vmpt_{lnkm[^}�©R[^Z
_+Y�Ã! {k��#"^�%s@v¢_�l>©Q[^Zna$¯t�XcFiulnkm[^}µ�bvm[¤[J¬Xq£_{l�Zncrv¢_�l\c�|$¥�[^Zn¬$_�}t|#[^p@Z1iu[J}tiuvmp@q\k�[J}@q1_�Z\c¨s@Zncrq\cr}Xlnc�| km}
q\c�iulnkm[J}³�¨_�vm[^}�]1¥�kmlnj	_U|�crq`iuZ\kms@lnkm[^}#[�©9iop@ZnZ\cr}Xl­¥�[^Z\¬�¯

ù � ��ù &



���������
	���
���	�������������������� �!���"���$#%�����'&)(%(*�+	,�����-	,�.���0/%��	���
"12	3�*�4��5)�4�.	��*�4#6�7��8��.��9":;�4�����4�4��	��.�*�

� �9
U�����b� & ����
+���"�¨02�.��

� ����68���������������¨
 ��
3�9�����
�)� ���h�����
������

���

�;FHE � `���[�c b�XO[�J\cB[�����P��
�>}$[^p@Zh¬^crZ\}@crv�ab[@|Xcrv>y@_�}³_{s@s@vmk¢ir_�l\km[^}+kmq­_�q\qn[@iuk¢_�l\c�|#¥�k�l\j³_q��������¯@°�j@c3l`_{qn¬+kmq1_�vma�[Jqnl�lnj@c3q`_{a�c
_{z@qnl\Z`_^iolnkm[^}�_{qHkm}¨Î	_^i\j�º{k�l-s@Zn[�«Xk¢|Xcrq�_�p�}@k¢ª^p�c:}t_{a�km}@]�cr}X«XkmZn[J}@a�cr}XlFy io[^}Xl`_{k�}�k�}�]­_�}¨_^|�|XZncrq\q:_�}¦|
s¦[^Z\l:q\st_^iucJºXk�}�_J|@|Xkmlnkm[J}�yFk�l'k�}¦iuvmpt|Xcrq�_�qnc�l:[{© #?�.8��.	3���f�pi;(������p�4���-	��e�"Cx��Y5q4Dr¯JfÏ��Yµkmq:_�q\p@z@qnc�l:[{©
_�lu_�q\¬ � q�a�crab[^Z\�­q\st_^ioc^¯^fWlnj�Znc�_J|¨cu�@c�iup�lncrq�km}�_�q\k�}�]^vmc���Yµ_�l�_�}X�1]^km«Jcr}¨a�[Ja�cr}XlH_{}t|¨ir_{}�[^}�v��
_Jiriucrq\q1lnj@c�a�crab[^Zn�3Znc�]^km[^}@q�z¦crvm[^}�]^km}@]¨ln[¦y@[JZ	�$	=��	�>��@��k�}-y@lnj¦_�l���Y5¯t�ñk�¬Jc1_�vmv�Î	_^i\j³_{z@qnl\Z`_Jiulnkm[^}�q�y
_¨��Y´kmq�}t_�abc�|3zX�
_3s¦[^ZnlF¯

°�j@c1i\jt_�}�]^c�km}È_�lnj�Znc�_J|�� q­��Y´«¤kmq\k�z�k�vmkml>�1kmq�cu²�c�iul\c�|	zX�+_3s@Zn[Jlnc�iul\c�|+s@Z\[@iuc�|Xp@Z\c.i�_�vmvaCxY�Y'Ã)Dryt_
abc�i\jt_�}@kmq\a qnkma�kmv¢_�Z�ln[+����Y'Ã j Ò�lny¦¥�j@crZ\c�_¨l\j@Znc�_J|	l\Z`_{s@q�k�}Xl\[�lnj�cU¬JcrZn}@c�v:_�}t|#iu[^abcrq�zt_Ji\¬	[^p@l
cu�@c�iop@lnkm}@]1km}3lnj@c�i�_�vmvmc�|U|�[^a
_{km}�¯��h}¨_­Y'Y�Ã�y�lnj�crZnchk�q5}@[�}@c�c�|3ln[1i\jt_�}�]^c�lnj�c�}t_�abc�cr}X«Xk�Z\[^}@abcr}Xl
[JZ._{}¤�#l`_�q\¬µZncrv¢_{lnc�| ¬^crZ\}@crv�qnlnZ\ptiul\p@Znc^¯ �5}XlnZ\�µst[Jk�}Xl\q1km}¤l\[³_	��YÚ©R[JZUY�Y�Ã�q¨_�Z\c¨qns¦c�iuk Âtc�|´zX�¹_
#�( �4�p
�	=�4������

�3qn�Xqnl\cra ir_{v�v��¦cr}XlnZ\�µst[Jkm}¤l\qU_�Z\c�l\j@c�_^|@|�Zncrq\qncrq%©RZn[JaM¥�j@k¢i\j¡_+lnj�Znc�_J|µcu�@c�iup�lncrq¨[J}
cr}Xl\crZnkm}@]bk�}Xl\[._3|X[^a+_�km}�¯J°�j@crZ\cU_�Z\c­q\cr«^c�Z`_�v-[^l\j@crZ�co��l\Z`_3s@Z\kma�kmlnkm«^c�q�km}�lnj�c1a�[@|Xcrv>ºJlnj@c�qncU_{Znch©R[^Z
iuZ\c�_�l\km}@]	_�}t|+|Xcrq\lnZ\[��¤km}@]+��Y5q­_{q�¥�crvmvH_�q�©R[^Z�Z\cr}t|Xc�Znkm}@]+a�crab[^Z\�UZ\cr]^km[^}�q­_�vmZ\c�_^|X�+a+_�s@s¦c�|bkm}¤l\[
_3lu_�qn¬b«Xk�q\kmz@vmc­_�}¦|�km}X«Xkmqnkmz@vmc�l\[._¨��Y5¯

°�j@c�¬^c�Zn}@crv5ab[�|�crvtj¦_�q�l>¥�[Uq\stc�iok¸_{v5¬¤km}t|�q:[{©'��Y5q��

� ��Y ���������X[{©�¥�j@k¢injblnj@c�Znc�kmq:[J}@c�s¦crZ�l`_{qn¬�_{}t|¨¥�j@k¢i\j�j¦_�q�«¤kmq\k�z�k�vmkml>��[�«^crZ�_�vmv¦[�©�l\j@c�l`_�q\¬�� q
a�crab[^Z\�	Zncr]Jkm[^}@qF¯:��Y �������WkmqUl\j@c³|Xco©x_�p@vml¨��Y8_�}¦|¡kmq�_{p@ln[Ja
_�l\k¢ir_�vmvm�	iuZnc�_{lnc�| [^}¶l`_{qn¬
iuZncF_�lnkm[J}�¯��Xl`_{}t|@_�Zu|	Î	_Jinj$_�s@s@vmk¢ir_{lnkm[^}@q�co��cFiup@lnc¨km}³��Y �������µ¥�kmlnj@[Jp@l­_{}¤�ba�[@|Xk Â ir_{lnkm[^}
ln[¨l\j@crkmZ�z@km}t_�Z\kmcrq�¯

��� /�(h������	=�$�.���!: �oyX_�Z\c­��Y5q�km}
_�lu_�qn¬�_J|@|XZ\crqnq�q\st_^iuchkm}�¥�j@k¢i\j¨lnj@Z\c�_^|�q�cu�@c�iup@l\c­¥�kml\j�qnp�stcrZÐ§
«Xk�q\[^Z:Ã�Y'Ä¶s@Znkm«Xkmvmcr]^c^y{lnjXp@q�_�vmvm[�¥�k�}�]�iup@qnl\[^abk�ÁF_�lnkm[J}Ul\[1ztc�kmabs@vmcra�cr}Xl\c�|�[^}�_{}._{s@s@vmk¢ir_�l\km[^}
zt_�q\kmq�¯@°�j¦_�l�kmqFy@qnkm}tiocU_3lnj@Z\c�_^|Ècu�@c�iup@l\crq1km}	_3qnp@s¦crZn«Xkmqn[JZ1�­Y´¥�kmlnj#j@km]^j+s@Znkm«Xkmvmcr]^c^y@_{}	_�sX§
s@vmk¢ir_�l\k�[J}¡ir_�}¶p@q\c+k�l\q¨[�¥�}¡l\Znp@q\lnc�|¶[Jstc�Z`_�l\km}@]³q\�Xqnlnc�a Z\[^p@l\k�}�c^¯��h}@c	qnp¦inj¶cu�t_{a�s@vmc¨kmq._
qns¦c�iuk¢_�vmkmÁrc�|#|XZnkm«^c�Z�¯

f­i�iucrqnqhln[3st[JZnl\q�k�q�_�vmq\[.iu[J}XlnZn[Jvmv�cF|¨[^}+_U��Y zt_�q\k�qF¯Xf�q�kmq:l\j@c1ir_�q\c­¥�kml\j
_^|�|XZncrq\qnkm}@]¦y@s¦[^Znl\q�_{Znc
p@}�kÍ©Q[^Znabvm�:}t_{a�c�|�zX��lnj�Znc�_J|Xq5[�©�_�lu_�q\¬ y�}@[�a
_{lnl\crZ�¥�jt_�l�l\j@crkmZHiop@ZnZ\cr}XlH��Y�º�_0#�( (h����� (O�.�4� ��	=
��?��
 �
¬JcrZn}@c�vH[Jstc�Z`_�l\km[^}�kmq�p@q\c�|+l\[¨lnZ`_{}@q>©QcrZ­_�st[JZnl�Z\k�]JjXl�©RZn[Ja [^}@c1��Y´ln[�_{}@[^l\j@crZ�¯

�;F�� b7XOWaLOPSc�LOPST"! W)T�# ��P �
��Zn[Ja _�}+_�s@s@vmk¢ir_{lnkm[^}�� q�s¦[^km}Xl�[�©H«Xkmcr¥1y@_3��Y±io[^}Xl`_{k�}�q�_g(*�4������������#\(�����
��4�.8"86�4#"8��$#e/��@��¯@°�j@kmq�k�q
_{}¨cr}tir_{s@qnp@v¢_{lnc�|%cr}Xlnkml>�¤yFl\jt_�l�kmqFy�kml9i�_�}¨[^}�v���ztc�_Jiriucrq\qnc�|blnj�Zn[^p�]^j¨kmlnq�s�Zn[@iuc�|Xp�Z`_�v¦km}XlncrZÐ©x_^iucJ¯¤Y5Z\[�§
l\c�iulncF|+a�[@|Xp@vmcrq�_�Z\c1_�qnq\[@iuk¢_�lncF|�¥�kml\j�qnl\p@z@q�¥�j@k¢i\j�s�p@qnj+lnj�c­s¦_�Z`_{a�crl\crZnq�_{}t|�i�_�vmvmq:l\j@c'#4( �4�e���$
 �

� ��î;s$t4u #"!



� �G	��.����e��� ��9?�4���V5 	3���@���!��/����@���

l\Z`_�s-º@lnj�k�q�kmq�lnj@c�¬^crZ\}@crv�l\Z`_{s@q�¥�j@k¢i\jÈi\jt_{}@]^c�q��­Y9q�_�}t|bZnc�l`_�Z\lnqhlnj@c�lnj�Znc�_J|+km}�lnj�cUir_�vmvmc�|b�­Y5¯Xf
Y�Y'ÃWst[Jqnqnc�qnqnc�q­l\j@c�©R[Jvmv�[�¥�km}@]�q\k�]J}t_�l\p@Znc �

���������	� ��
���
�������
���� ��
�����
�������
�� ������� ����������� � ��
!�#"$�%�	��
����&�	'����������(��)*��
�����+(,

°�j�c ��������9 (h�e	�����st_�Zu_�a�c�lncrZ�k¢|Xcr}Xlnk Âtc�q­l\j@c¨s@Z\[^lncFiulnc�| a�[@|Xp@vmc^º�kml­kmq�lnj�c¨«^_�vmp@c3[�©:l\j@c¨cr}XlnZ\�
s¦[^km}Xl:_^|�|XZncrq\q�©Q[^Z5lnj@c���Y$q\stc�iokÍÂ¦c�|¨km}¨lnj�c�#4( ���p
.	=�4�p��� 
 �:ir_�vmv>ºFlnj@crZ\c�a+_F�­z¦c�qnc�«^crZu_�v�cr}XlnZ\�Us¦[^km}Xlnq
l\[U_��­Y5¯{°�j@c)(*�4�$� 	�#�st_{Z`_{a�crl\crZ5}t_�abcrq5lnj@chs@Zn[@iuc�|�p@Znch[�©�lnj@chs@Zn[Jlnc�iul\c�|¨ab[@|Xp@vmc�ln[�ztc�km}X«^[J¬^c�|�º
kml5kmq:_�}3km}¤l\cr]^c�Z�¥�j@k¢i\jU[{² q\crlnq�km}¤l\[1_H�op@a�s1lu_�z@vmc'©R[^Z5l\j@c�s@Z\[^l\c�iulncF|¨a�[@|Xp�v�cJ¯r°�j@c��4�4(O�?>�	��n	=�-9'st_�Zu_F§
abcrlncrZ'k�q5[Js@lnkm[^}¦_�v>ºrkmlnq5]J[¤_�v�k�q5l\[£io[^}XlnZ\[^vt_Jiriucrq\q:zX�1[Jlnj@crZ's@Zn[Jlnc�iul\c�|¨ab[@|Xp@vmcrq5ln[�kml�¯F�>}3[^p@Z�ab[@|Xcrv>y
_bir_�st_{z@kmvmk�l>�bkmq­_¨q\st_�Z\qnc3st_�q\qn¥�[^Zu|³ir_{st_�z�k�vmkml>�qCx_%Z`_{}t|X[^a }Xp@a¨z¦crZ4Dry@¬Jcrs@lhk�}#p@qncrZ�q\st_^iucJy�¥�j@k¢i\j
kmq1iuZncF_�lncF|$©R[JZ­l\j@c�ir_{v�vmc�|#a�[@|Xp�v�c�[^}$k�}�k�l\k¢_�vmkmÁ�_�l\k�[J}�ºXlnj�c¨a�[@|Xp@vmc�a¨p@qnl�«^_{v�k¢|@_{lnc1l\j@c¨ir_�st_{z@kmvmk�l>�
kmlnq\crv ©�[^}bc�_^i\j�Y�Y�Ã�¯X°�j�c�©x_^iul�lnj¦_�l�l\j@c­ir_{st_�z�k�vmkml>�1abc�i\jt_�}@kmq\a8kmq�kma�s@vmcrabcr}Xlnc�|£k�}¨l\j@c�s�Zn[^l\c�iul\c�|
ab[�|�p@vmc¨a�c�_{}@q1lnj¦_�l1l\j@c+a�[@|Xp@vmc¨ir_�}´k�abs@vmcra�c�}¤lhkmlnq3[�¥�}¡_^iriuc�qnq�iu[J}¤l\Zn[Jv�st[Jv�k¢iu���5_�vm]^[JZnkmlnj�a�k�i
zt_{qnc�|¶_Jiriucrq\q
iu[J}¤l\Zn[Jv:abc�i\jt_�}@kmq\a�q1_�Z\c
ab[^Z\c¨cu�@s@Zncrq\qnkm«^c+l\jt_�}´lnZ`_J|Xkmlnkm[^}¦_�v�|@_�lu_+qnl\Znptiul\p@Znc#zt_F§
q\c�|+a�cFinj¦_�}@kmqnabq�qnp¦inj$_�q�lnj�c1[^v¢|�i�_�st_{z@kmv�kml>�¨q\�¤q\lncrabq0jmd�Ó�ln¯@�hlnj@crZhqn�Xqnl\cra�qhp@qnkm}@]3lnj�k�q�s¦_�qnq\¥:[JZ`|
ir_{st_�z�k�vmkml>��_�s�s@Zn[X_^i\j	_�Znc1�hst_{vGj ��lH_�}t|bfha�[Xcrzt_djmd���lnº^Z\crv¢_�l\c�|+¥�[^Zn¬bkmq�|Xkmquiup@qnq\c�|#k�}bqnc�iolnkm[^}³��¯

Y5Z\[^lncFiulnc�|3ab[@|Xp@vmcrq�iu[J}¤lu_�km}1_�j@cF_^|XcrZ�iu[@|Xc'¥�j@k¢inj�k�q-km}¤«J[^¬Jc�|h[^}1c�_Ji\jUY�Y�Ã�ºFlnj�k�q5iu[@|Xc�k�q-s@v¢_^iucF|
_{l�lnj�cUcr}¦iuvm[^qnkm}@]+��Y � q­c�}¤l\Zn�+s¦[^km}Xl�¯¦°�j@c1j@cF_^|XcrZ�a
_�}¦_�]^c�q:st_{Z`_{a�crl\crZ�st_{qnq\k�}�]
|@_{l`_¨q\lnZ\ptiulnp�Zncrq
_{}t|b«^crZ\kÍÂ¦crq�l\j@c1«^_�vmk¢|Xkml>�3[�©�lnj@c1ir_{st_�z�k�vmkml>�¨st_{Z`_�abcrlnc�Z�¯@Y5Z\[^lncFiulnc�|#a�[@|Xp�v�c�q�_{Znc1a+_�km}@vm�UiuZ\c�_�l\c�|
zX�+lnj@c�[^s¦crZ`_{lnkm}@]¨qn�Xq\lncra vm[¤_J|XcrZFºt_3vm[¤_J|XcrZ�}@[Jl�[^}�v���ioZnc�_{lncrq1lu_�q\¬¤q�_�}t|ba+_�s@q�a�crab[^Z\�UZ\cr]^km[^}�q�y
z@p�l�kml:a¨p�qnl�_�vmqn[¨iuZncF_�lnc3lnj�c£��Y5q�©Q[^Z�lnj�c­ab[@|Xp@vmc�¥�kmlnj�k�}blnj@c�lu_�qn¬	_{}t|�_{qnqnkm]J}
l\j@c�cr}XlnZ\�
s¦[^km}Xlnq
p@q\km}@] #4( ���4�4����� 
 �._{}t| #4( ���p
�	 ������� 
 �£Z\crqns¦c�iul\km«^crvm�X¯��>l1l\j@cr}µa+_�¬^c�q�qn[Ja�c3[�©�lnj@c¨lu_�q\¬ � q�a�c�a�[^Z\�
Z\cr]^km[^}�q�«¤kmq\k�z�v�chkm}�lnj�cU��Y5q�¯ �-km}t_�vmvm�Xy^_F©Rl\crZ�jt_F«Xkm}@]1km}@q\l`_�vmvmc�|blnj�c£io[�|�c£_{}t|ba�crab[^Z\�1qncr]Ja�cr}Xl\q:[{©
l\j@c1a�[@|Xp�v�cJy^kml�ir_�}	i\j@[X[^q\cU_¨ir_�s¦_�z@kmvmkml>�¤¯

f*vm[¤_J|XcrZ�kmqt�op@qnl:_£l`_�q\¬._{}t|¨_�}X�3[^l\j@crZ�lu_�qn¬¨a+_F�1_�vmqn[�km}@kmlnk¢_�vmkmÁrc�_�s@Z\[^lncFiulnc�|%a�[@|Xp@vmc^¯{°�j@kmq:|Xcu§
vmcr]X_�lnkm[J}U[{© ��YµiuZnc�_{lnkm[^}3kmq�kma�s¦[^Z\l`_�}Xl�km}¨_�s@s@vmk¢ir_{lnkm[^}@q5Z\c�ªJp@kmZnkm}@]1|X�X}t_�abk¢i�ab[@|Xp@vmc:iuZ\c�_�l\k�[J}¨qnpti\j
_{q­[Jz^�uc�iulÐ§xz¦_�qncF|	q\�¤q\lncrabq�¯��Xp@s¦crZ\«¤kmq\[^Z1��Y5q­_{Znc3k�}�qnl`_{vmv�cF|�y@zX��}�c�iucrq\qnkml>�¤yñz¤�	_%qns¦c�iuk¢_�v5[^s¦crZu_�lnkm}@]
q\�¤q\lncra�vm[¤_J|XcrZ�l`_�q\¬�y�- �/.1032 ��¯¦��}�v��4- �/.1032 �µir_{}�qnc�l�cr}XlnZn�bst[Jkm}¤l\q:[JZ:i\jt_�}�]^c�lnj@cha�crab[^Z\�1«Xk�q\k §
z@kmvmkml>�1[�©�qnp�stcrZ\«Xk�q\[^Z���Y5q�¯J°5[1cr}X©R[JZ`iuchlnj@kmq�Z\c�ªJp@kmZncrabcr}Xl�y�l\j@c�[Jstc�Z`_�l\km}@]1qn�Xq\lncra ioZnc�_{lncrq�_1�@dF�F§>z@kml
st_{qnq\¥:[JZ`|$ir_�st_{z@kmvmk�l>�b[^}+z¦[¤[Jlnkm}@]¦º@lnj�k�q1ir_{st_�z�k�vmkml>�¨kmq�}@c�c�|Xc�|#©R[JZ�_�vmv�ab[@|Xk Â ir_�l\km[^}@q�l\[�lnj�c1cr}XlnZ\�
s¦[^km}Xl�qncrlU_{}t|#a�crab[^Zn�b«Xk�q\kmz@kmv�kml>�b[�©�qnp@s¦crZn«Xkmqn[JZU��Y5q�¯5- �/.1032 ��y�[J}@cU[{©�l\j@c3ÂtZ\qnl1lu_�qn¬Xq1iuZ\c�_�l\c�|
[J}µzt[X[^l\km}@]ty�ir_{}³Z\c�_^|$l\j@c¨«^_�vmp@c3[�©�lnj@kmq1ir_{st_�z@kmvmkml>�¤¯�°�j@kmq1_�s@s@Z\[¤_JinjµZ\c�ªJp@kmZncrq�lnjt_{l6- �/.1072 �¶ztc
l\Znp@q\lnc�|´}@[Jl1ln[³|�k�«Xp@vm]JcUl\j@c�«^_{v�p�cU[{©�lnj@c�ir_{st_�z�k�vmkml>�	l\[	[^l\j@crZ1lu_�qn¬XqFy�z@p�l�y-k�}¡_{}X�³ir_�q\c^y�_+p@q\crZ
jt_{q1}@[	z�p@qnkm}@crq\qUp�qnkm}@]³_{}µ[^s¦crZ`_{lnkm}@]	q\�¤q\lncra ¥�j@[Jqncbv�[X_^|Xc�Z1kmq­}�[^l1l\Znp@q\lnc�|�¯��-km}t_{v�vm�	}�[^lnc¨l\jt_�l
ir_{vmv�km}@]�_�q\p@stc�Zn«Xkmqn[^Z'a�[@|Xp@vmc�kmq�}�[£|�kÍ²�crZ\cr}Xl5©RZn[Ja8ir_�vmvmkm}@]�_h}@[^Z\a
_{v�a�[@|Xp@vmc5©RZ\[^aDl\j@c�_{s@s@vmk¢ir_�l\km[^}
s@Z\[^]JZ`_�aba�crZ�� q�st[Jkm}¤l�[�©�«Xkmcr¥	�Xlnj�c­q\km]^}t_{lnp@Z\c­]Jkm«^cr}	_�z¦[�«^chkmq�_�vmqn[3p@qncF|�¯

ù � ��ù &



���������
	���
���	�������������������� �!���"���$#%�����'&)(%(*�+	,�����-	,�.���0/%��	���
"12	3�*�4��5)�4�.	��*�4#6�7��8��.��9":;�4�����4�4��	��.�*�

� �902!$����0���
U����

� �"�%02�3��

�����D68�������­�������¨


°�j@kmq�qnc�iolnkm[^}+kmq:|Xcr«J[^l\c�|bln[3lnj@chk�abs@vmcra�c�}¤lu_�l\k�[J}�[�©9��Y5qF¯^Æµc�ÂtZnq\l�|�crq`iuZ\kmztc1ab[@|Xk Â ir_�l\km[^}@q5a
_J|Xc
l\[1lnj@c�Î#_^i\j.Ò�¯ÔÓ�¬^c�Zn}@crv�©R[JZHa+_�}t_{]^km}@]���Y5q�_�}¦|3lnj@cr}¨l\j@c�Y�Y�Ã kma�s@vmcrabcr}Xl`_�l\km[^}­_{}t|�k�l\q�s¦[^qnq\kmz@vmc
[Js@lnkma�kmÁ�_{lnkm[^}�q�¯

�)FHE ! W)T![�U 
![HJ�� LON\P ! `acON�� F�� ! [�cBX Wa]�� PSXOJ\P��
Î+[@|Xk Â i�_�lnkm[J}@q�l\[
Î	_Jinj#a
_�km}@vm�¨iu[^}¦iucrZn}µl\j@c1abcra�[JZn�¨qnp�z@qn�Xqnl\craMc�«^cr}$k ©9q\[^abc­abkm}@[^Z�i\jt_�}@]Jcrq
jt_F«Jc1z¦crcr}µa
_J|Xc�ln[blnj@c3st[JZnl�_�}t|+l\j@ZncF_^|#qnp@z@q\�Xlncrabq�¯¦°�j@c3a�crab[^Zn�¨q\p@z@q\�¤q\lncra kmq�a
_J|Xc�p@s	[{©
l\j@c�©R[Jv�vm[�¥�km}@]�cr}Xlnkml\k�c�q ����8 86��(tyO(�86��(ty��e�����*����� �?>��$�4�4�,��_{}t|�(O��
?���o¯

� �$8 8��4( �ñ°�j@kmq­q\lnZ\ptiulnp�Znc�Z\crs@Z\crqncr}Xl\qUl\j@c¨l`_{qn¬�� q£_J|@|XZ\crqnq1q\st_^ioc^¯��>l1iu[^}Xlu_�km}@q1_¨vmkmqnl�[�© �$8g�
8��4( ���h�-��9uqFy�[^}�c¨©R[JZ­cF_^i\j¡[{©�l\j@c�lu_�qn¬�� q1abcra�[JZn�+Zncr]Jkm[^}�¯�f �$8 86��( ��������9¨|XcuÂ¦}@crq3lnj@c
Zncr]Jkm[^}�� q�km}@j@c�Znkml`_{}tiuc�«^_�vmp@c�q�yJa�crab[^Zn�ha
_{}t_�]JcrZ�yFqnkmÁrc�_�}t|¨_hs¦[^km}XlncrZ'ln[1l\j@c�¬JcrZn}@c�vt¬ [^z^�oc�iul
iu[^}Xlu_�km}@km}@]�s¦_�]^c�q1[�©�lnj@c¨Z\cr]^km[J}¹iup�ZnZnc�}¤l\vm�³a+_�s@s¦c�|+km}Xln[+a�c�a�[^Z\�¤¯X°�j�c ��8 86��(+a�[@|Xp@vmc
kma�s@vmcrabcr}Xlnq:Î	_Ji\j
«XkmZnl\pt_�v�abcra�[JZn�1[Jstc�Z`_�l\km[^}@q�q\pti\j³_�q	��8 (������p�4��� 
 �^y��$8 �.�3�@�������p��
 �^¯

� ¬^crZ\}@crv-¬ [^z^�oc�iul ��°�j@kmq�qnl\Znptiolnp@Z\cUkmq�p@q\c�|%©R[^Z�a
_{}t_�]Jkm}@]0CQlnj@[Jqnc�st_�Z\lnq�[�©�D�Z\cr]^km[^}�q�iup�ZnZnc�}¤l\vm�
a
_{s@stcF|3k�}Xl\[­s�j¤�Xq\k¸i�_�v¦a�crab[^Zn�X¯rfW¬ [^z^�ucFiul:s�Znkm}tiukmst_{v�vm�Uio[^}Xl`_{k�}�q�lnj@c�s¦[^Z\l�[�©�l\j@c�Z\cr]^km[^} � q
cu�@lncrZ\}t_�v5st_{]^crZ�_{}t|�_3vmkmqnl�[�©�s@jX�Xqnk¢ir_{v�st_�]Jcrq�¯

� Y5_�]^c �X°�j@c�st_�]Jc�vmkmqnlnq�iu[J}¤lu_�km}�c�}¤l\Znkmcrq�©R[^Z�_�vmv¦st_�]Jcrq:[{©Hs@jX�Xqnk¢ir_{v�a�crab[^Z\�¤¯F°�j@cr�¨km}t|�k¸i�_�lnc�k ©
_3st_�]Jc�jt_�q�z¦crcr}$Znc�_J|b[^Z�a�[@|Xk ÂtcF|�y^k ©�kml:kmq�km}+lnj@c�s@Zn[@iucrq\q�[�©Hz¦crkm}@]¨¥�Z\k�l\lncr}#[^Z�ZncF_^|b©RZ\[^a
|Xkmqn¬�yXk ©�lnj@c�st_{]^cha¨p@qnl�ztc�Z\crlnp@Z\}@c�|+l\[Ul\j@c�a�crab[^Z\�­q\crZn«JcrZ�[JZ�k ©�lnj@c�s@jX�Xqnk¢ir_{v�st_�]Jc�kmq�©QZncrc
[^Z�}@[J}X§>cu�@k�q\lncr}XlF¯@fWst_�]Jc£|�crq`iuZ\kms@ln[JZ0CRc�}¤l\Zn�+km}
_�st_�]Jc�v�kmq\l�D�iu[^}Xl`_{km}@q�lnj@c�s@jX�Xqnk¢ir_{vH_J|@|XZnc�qnq
[�©�lnj@c�s¦_�]^c�_�q5¥�crvmvt_�q�_hs¦[^km}XlncrZ5ln[�lnj@c�cu�@lncrZ\}t_�v¦st_{]^crZ�l\[�¥�j@k¢inj3lnj�c�«¤kmZ\lnpt_{v¤s¦_�]^c�z¦crvm[^}@]Jq�¯

�
	�� . 	 �@°�j@kmq�qnl\Znptiolnp@Z\c�iu[^}Xl`_{km}@q�lnj@c�«XkmZnl\pt_�v�_J|@|XZnc�qnq�ln[¨s@jX�Xqnk¢ir_{v�_^|@|�Zncrq\q�z@km}t|Xkm}@]Jq�[�©5lnj@c
l`_{qn¬�¯¦°�j@cUs�a
_�s+ab[�|�p@vmc�kmq�s@Zn[@iucrq\qn[JZU|Xcrs¦cr}t|Xc�}¤l3_�}t|+l\j@crZ\c¨k�q�_¨q\k�}�]^vmc 	�� . 	 q\lnZnp¦iulnp@Z\c
stc�Z£_J|@|XZ\crqnq�qns¦_^iuc^¯¦°�j@c"(*8��4(ba�[@|Xp@vmc � q�Zn[Jv�c�k�qhln[¨kma�s�v�c�a�cr}Xl�l\j@c1©Q[^vmvm[�¥�k�}�]1[^s¦crZ`_{lnkm[^}�q �
Ât}t|#lnj@c3s@jX�Xqnk¢ir_{v9_J|@|XZ\crqnq�z¦[^p@}t|#ln[bqn[Ja�c1«XkmZnl\pt_�v5_^|@|XZ\crqnqFy�Znc�a�[�«^c�lnj@kmq�z�k�}¦|Xkm}@]�[JZ­_^|�|
}@cr¥*[J}@crqFy�Ât}¦|3lnj@ch«¤kmZ\lnpt_{vt_^|@|�Zncrq\qncrq�_{qnqn[@iuk¢_{lnc�|%¥�k�l\jUq\[^abc�s@jX�¤q\k¢ir_�vt_J|@|XZ\crqnqFy@inj¦_�}@]Jc�lnj@c
s@Zn[Jlnc�iolnkm[^}bZnkm]^jXlnq�_�qnq\[@iuk¢_�lncF|¨¥�kmlnj¨q\[^a�c�_J|@|XZ\crqnq�z@km}t|Xkm}@]¦y^_�}t|3l\[U«JcrZnk ©R��kÍ©H_£]^km«^cr}¨«XkmZnl\pt_�v
a�crab[^Z\�Ust_{]^chjt_�q�z¦crcr}	Z\c�_^|È[^Z�¥�Znkml\lncr}�¯
°�j�c1¬^crZ\}@crv�km}³Î#_^i\j	jt_{q�kmlnq�[�¥�}	_^|@|�Zncrq\q1qnst_Jiuc3¥�k�l\j	kmlnqh[�¥�} 	�� . 	 qnl\Znptiolnp@Z\c^º�l\j@c1¬JcrZn}@c�v

q\st_^iuc�k�q�a
_{s@s¦c�|¨km}Xln[U_{vmvtlu_�qn¬+_^|@|�Zncrq\q�qns¦_^iucrq�_{l�lnj@c�qu_�a�c�«XkmZnl\pt_�v�_J|@|XZ\crqnq�km}�l\j@c�j@km]^jbst_�Z\l:[{©
c�_Ji\j	l`_{qn¬�� q�«¤kmZ\lnpt_{v�_^|@|XZ\crqnqhqnst_Jiuc^¯

�h}@c�[{© [Jp@Z�k�abs@vmcra¨cr}Xl`_{lnkm[^}�]J[¤_�vmq5¥�_�q�l\[U¬Jcrcrs¨lnj�c�a�[@|Xk Â i�_�lnkm[J}@qH_{q:a¨pti\j¨_�q�s¦[^q\qnkmz@vmc�ln[�lnj@c
��8 86��(1_�}t|g(*8��4(1ab[@|Xp@vmcrq�¯�°�j@c 	�� . 	 qnlnZ\ptiul\p@Znch}@[�¥¡Z\cu©RcrZ\cr}tiucrq�_{}U_^|�|XZncrq\q:q\st_^ioc�iu[^}Xl`_{km}@km}@]
q\cr«^crZu_�v���Y5qF¯H�Xc�«^crZu_�v�[^s¦crZu_�lnkm[J}@q1jt_F«Jc¨ztcrc�}±_^|�|Xc�|µl\[	lnj�c'(*8��4(#a�[@|Xp@vmc3k�}µ[JZ`|Xc�ZUl\[³iuZncF_�lncJy
|Xc�qnlnZ\[��¤y�_Jiulnkm«^_�l\c1_�}t|+|Xc�_Jiulnkm«^_{lncU��Y5q�_�q�¥�crvmvH_{q�i\jt_�}@]Jc1lnj�c1«Xk�q\kmz@kmv�kml>�¨[{©'_3abcra�[JZn�3Zncr]Jkm[^}+km}
l\j@cU��Y5¯

� ��î;s$t4u #"!



" �G	��.����e��� ��9?�4���V5 	3���@���!��/����@���

°�j@c �$8 8��4(+ab[�|�p@vmc­j¦_�q�ztc�cr}µa�[@|Xk Âtc�|#_�qh©R[^vmvm[�¥	��CRk�Dhc�_Jinj ��8 86��( �����-��9Uiu[J}¤lu_�km}@q1_¨vmkmqnl
[{©­lnj�c
��Y5q3k�}´¥�j@k¢i\j±_+Z\cr]^km[^}´kmqU«Xkmqnkmz@vmc^º CRkmk�D1_�}¡_J|@|Xkmlnkm[J}t_�v�q\lnZ\ptiulnp�Znc^y0#4( 8��4(¦y5k�q3_�vmvm[�i�_�lncF|
s¦crZ�l`_{qn¬	_�}t|#iu[^}Xl`_{km}@q­_3vmkmqnlh[�© #4( 8��4( ��������9uq�y¦[J}@c�©R[JZ�c�_Jinj#[�©�lnj@c¨��Y5q�[{©�lnj@c3l`_{qn¬�¯@f��­Y � q
#�( 8��4( ��������9�iu[^}Xl`_{km}@q�_�vmk�q\l�[�©�lnj�c�Zncr]Jk�[J}@q�«Xkmqnkmz@vmc�km}Ul\j@c­��Y5y�l\j@c0������Znkm]^jXl\q�y^_���_�]�km}t|Xk¢ir_�l\km}@]
k ©�lnj@c3�­Y´kmq�qnp�stcrZ\«Xk�q\[^Zh[^Z�}@[Jl�y@s¦[^Z\l�y�st_�Z\cr}Xl�l`_�q\¬+st[Jk�}Xl\crZ�y�k�}�j@crZnkmlu_�}tiuc�«^_{v�p�crq�©R[^Z�i�_�qnc�q­¥�j�crZnc
_¨��Y´kmq�_Uiuvm[J}@c�[�©Hkml\q�st_�Z\cr}Xl�¯

f�q-s@Znc�qncr}XlncF|3k�}�qnc�iul\km[^}3�tyr[Jp@ZH_{s@s@Z\[¤_^i\j1j¦_�q�z¦crcr}3cr«^_{v�p¦_�lncF|�[^}1_�Y'Ã! �km� "J��s@v¢_�l>©Q[^Zna$¯n°��Xs@k¢ir_�v
Ã��n�@ÃWs�Zn[@iucrq\qn[^Z\qUq\pti\j³_�qhlnj@c¨Î	Ã�� "^Ó^ÓJÓ¨_�}t|b�>}Xlnc�v�� "J�3©x_{a�kmvmkÍcrq�|X[�}�[^l�q\p@s@s¦[^Z\l­l\j@c1}@[Jlnkm[^}+[{©
s@Z\[^l\c�iulnkm[J} |�[^a
_{km}µk�}´lnj@c�k�Z¨«XkmZnl\pt_�v�a�c�a�[^Z\�	qnp�z@qn�Xqnl\cra³¯5fh}*_^|@|XZ\crqnqbqnst_Jiuc+kmq¨v�km}@cF_�Z¨_�}t| k�q
Z\crs@Znc�qncr}XlncF|DzX�*_µlnZu_�}@q\v¢_�lnkm[J}±l\ZncrcJ¯�fMl\j@Znc�_J|*co��cFiup@lnkm}@]¶km}*_µlu_�qn¬¶jt_{q
|XkmZ\c�iul	_^iriocrqnq	l\[±_{v�v
abcra�[JZn�3st_�]Jcrq­iup�ZnZnc�}¤l\vm�	Zncrq\k¢|Xcr}Xl�km}+s@jX�Xqnk¢ir_�v-a�crab[^Z\�._{}t|+Znco©RcrZnc�}tiuc�|$zX��l\j@c1lu_�qn¬�� q�a�c�a�[^Z\�
l\Zncrc^¯¦�Xkm}tiuchc�_^i\j�abcra�[JZn��Znco©RcrZnc�}tiuc1a¨p@q\l�z¦c�«^_�vmk¢|@_{lnc�|�y{lnj@c�|Xcu©x_{p@vml�kma�s@vmcrabcr}Xl`_�l\km[^}�[�©H_3��Y$k�q
l\[U_�q\qnkm]^}3kml�kmlnq�[�¥�}3lnZu_�}@q\v¢_�lnkm[J}1lnZ\crc^yJ¥�j@k¢inj3¥�kmvmv¤[JzX«¤km[Jp@qnvm��ztc�_hq\p@z@qnc�l:[{©tlnj@c�lu_�q\¬ � q�l\Z`_{}@qnv¢_�l\km[^}
l\Zncrc^¯�Ã�jt_{}@]^km}@]¨��Y5q�lnjXp@q�km}X«^[Jvm«^crq�i\jt_�}@]Jkm}@]Ul\j@c1st_{]^c�l`_{z@vmc�Z\[¤[Jl�st[Jkm}¤l\crZ�¯

Æ*j@c�}U_�st_{]^c5©>_�p@vml�[@iriup@Z\q5k�}3Î	_^i\j�yFlnj�c�¬^crZ\}@crvtio[^}@q\p@vmlnq5lnj@c��$8 86��(�[�©@lnj@c�l`_{qn¬�ln[�|Xcrl\crZnabk�}�c
l\[
¥�j�k¸i\j$a�crab[^Z\�¨Zncr]Jk�[J}�y�_�}t|ÈlnjXp@q�ln[+¥�j@k¢i\j³abcra�[JZn�¨[Jz^�uc�iulFy�lnj@c3st_{]^c3ztcrvm[J}@]^qF¯t°�j�cU¬JcrZn}@c�v
«JcrZnk Âtcrq+l\jt_�lblnj@c	s¦_�]^c#k�q¨}�[^l
_Jiulnp¦_�vmvm�¡km}¶a�crab[^Zn�$z¦cu©R[^Z\c³q\cr}t|Xkm}@]¡_ Znc�ªJp@c�qnl+ln[´lnj@c	s¦_�]^c � q
cu�@l\crZn}t_{v:s¦_�]^c�Z�¯¦°�j@c3cr}XlnZn�#k�}#lnj@c¨l\Z`_�}�qnv¢_�l\k�[J}	lnZ\crc¨kmq�p@s�|@_{lnc�|#[^}tioc¨lnj@c3st_�]JcUkmqhz@Zn[Jp@]^jXl�km}¤l\[
a+_�km}1a�c�a�[^Z\�¤¯��>}¨[^p@Z�ir_�q\c^y^[J}@vm�1lnj�c 	�� . 	 [�©�lnj�c��­Y$¥�j�k¸i\j¨]Jcr}@crZu_�lncF|¨lnj�c�©x_{p@vmlHkmq�p�s |@_{lnc�|ñº^k ©
l\j@c�st_�]Jc­kmq�«Xk�q\kmz@vmc�km}�[Jlnj@crZ���Y5qFyXlnj@c�}	lnj@c�k�Z�lnZu_�}@q\v¢_�lnkm[J}�lnZ\crcrqh¥�k�vmv¦ztc�p@s�|@_{lnc�|b¥�j@cr}�cr«^crZhlnj@c��
]Jcr}@crZu_�lnc1_�s¦_�]^c�©>_�p@vml�¯J�Xkm}tiuc�lnj�c�st_{]^c�ir_{}¨ztchk�}¨abcra�[JZn�Xyu©x_{p@vml5Zncrq\[^vmp@lnkm[J}¨k�}¨l\j@crq\c�v¢_�l\lncrZ�ir_�q\crq
kmq�vmcrqnq�iu[^q\lnvm�X¯X°�j@kmq�_�s@s@Z\[¤_Jinj+iu[^Z\Zncrq\st[J}t|Xq�ln[¨l\j@c1Î	_^i\j+s@j@kmvm[^q\[^s@jX�¨[{© �=��o�9����.�.�n/h���-	,�.��jmdHln¯

Æ*j@c�}@cr«^c�Z�_hZnc�]^km[^}¨kmq�a+_�s@s¦c�|�km}Xln[1_�lu_�qn¬�y�[J}@vm�1lnj�c�st_{]^c�lnZ\crc�[{©ñ��Y �������+k�q'p@s |�_�lncF|3qnkm}tiuc
[J}@vm�¨lnj@kmq���Y¡ir_{}+k�}�k�l\k¢_�vmvm�U_^iriocrqnq�lnj�c­Z\cr]^km[J}�p@}Xlnkmv�_q#4( 8����?� ��	=��	�>��@��

��kmq�cu�@c�iop@lnc�|ñ¯tÆÚj@cr}@cr«JcrZ
l\j@c1s@Z\[^lncFiulnkm[^}#Znkm]^jXlnq�[{©9��Y �������³[J}È_3abcra�[JZn�3Zncr]Jkm[^}
_{ZncUi\jt_{}@]^cF|�y@l\j@c�¬^crZ\}@crv5«^crZ\k Âtcrq�l\jt_�l
}@[+[Jlnj@crZ1��YÚjt_�q�a�[JZnc1Z\km]^jXlnq�©R[^Z�lnj�cUZ\cr]^km[^}$lnj¦_�}³��Y ��������¯�f�vmv5lnj@c3km}X©R[JZna
_{lnkm[^}b}@c�iuc�qnq`_{Zn�
©R[JZ�lnj@kmq�ir_{vmv�ir_�}+km}	_�}X��ir_�q\c1z¦c�©Q[^p@}t|bkm}�l\j@c ��8 8��4(¨q\lnZ\ptiulnp�Znc3[�©�lnj@c�lu_�qn¬�¯

Ã�p@Z\Zncr}Xlnvm�¶km}ÏÎ	_Jinj-y:¥�j�cr}@cr«JcrZ+lnj@c$¬^crZ\}@crv�a¨p@q\l¨«^crZ\kÍ©Q�±k ©U_µs¦_�]^c#jt_�qbztcrc�}ÏZ\cu©RcrZ\cr}tiucrq$[^Z
ab[�|�kÍÂ¦c�|�y�kml1iu[^}�qnp@vmlnq3lnj�c¨lnZ`_{}@qnv¢_{lnkm[^}µl\Zncrcb[�©�c�_^i\j¡lu_�q\¬³¥�j@k¢i\jµjt_{q1a
_{s@stcF|	l\j@c�st_{]^c^¯ñ°�j¤p�q�y
zX�*_�q\qnkm]^}@km}@]µ[J}@c	s@a+_�s´stcrZ+��Y5y�lnj�crZnc$kmq¨}@[¡}@c�c�|*l\[¡_�vmlnc�Z�}@crkml\j@crZ�l\j@kmq
_{v�]J[^Z\k�l\j@a�}@[JZ�kmlnq
kma�s�v�c�a�cr}Xl`_{lnkm[^}-¯

�)F�� � `���[�c b�b�� �	�!PSc�# Lh[HWGJ�
)cON!P � `
°�j@c¨Y�Y�Ã kma�s@vmcrabcr}Xl`_�l\km[�}�kmq�zt_{qnc�|#[^}$_�}	[Js@lnkma�kmÁ�_{lnkm[^}b[�©:���hY�Ã jÔÒ�l-©R[^Z�_¨qnkm}@]JvmcU_^|@|�Zncrq\qnkm}@]
cr}X«XkmZn[J}@a�cr}XlF¯ �-��Y�Ã kmq�kmlnqnc�vÍ©�_�}3[^s�lnkma�kmÁ�_{lnkm[^}h[�©���Y�Ã¹©R[^Z�_^|�|XZncrq\q:q\st_^iocrq:q\kmlnpt_{lnc�|3[J}Ul\j@c�q`_{a�c
s@Z\[@iucrqnq\[^Z�_{}t|3¥�j@crZ\c�lnj�c�st_{Z`_�abcrlnc�Znq�l\Z`_�}�q>©RcrZ\Znc�|b_�Z\c�}@[J}X§Ðio[^a�s�v�co�ñ¯F°�j@c�c�qnqnc�}¤l\k¢_�v�|Xk ²�crZncr}¦iuc�[{©

ù � ��ù &



���������
	���
���	�������������������� �!���"���$#%�����'&)(%(*�+	,�����-	,�.���0/%��	���
"12	3�*�4��5)�4�.	��*�4#6�7��8��.��9":;�4�����4�4��	��.�*�

Y�Y'Ã¶ln["Cx�rDn�hY�Ã´k�q'lnjt_{l�y�km}�Y�Y�Ã�y{lnj@crZ\c�kmq�}@[�}@crc�|.©R[^Z5qns¦c�iuk¢_{vts@Z\[@iuc�|Xp@Z\crq�¥�j@k¢i\j¨st_^i\¬^_{]^c�iu[^a%§
s@vmcu�3st[Jk�}Xl\crZ5qnlnZ\ptiul\p@Znchst_�Zu_�a�c�lncrZ\qGCRvmkm¬^c'v�km}@¬Jc�|�v�kmq\lnq�Dñqnkm}tiuc�l\j@crq\c�cr}Xlnkmlnkmcrq�_�Z\c:}¦_�a�cF|�p@}@km«^c�Znq`_{vmv��
zX��l\j@cUir_{vmv�km}@]3_�}t|+ir_{v�vmc�|b|X[^a+_�km}@q�«Xk¢_�lnj@cU_{s@s@vmk¢ir_�l\km[^}�� q:_J|@|XZnc�qnq�q\st_^ioc^¯

°�j@crZ\cU_�Z\c�l\j@Zncrc�zt_�q\k¸i�|@_{l`_�qnl\Znptiul\p@Znc�q­km}+_UY�Y'Ã �*& ���4���?� �`qFy��G���4�p�%���uq�_�}¦|��n	�� �?��
?�\�$�p
�8����h���r¯
fh}	f�§>qnlu_^i\¬+k�q�_3a�crab[^Z\�UZ\cr]^km[^}+a+_�s@s¦c�|bkm}¤l\[¨lnj@c3ir_�vmvmkm}@]._{}t|	ir_{vmv�cF|
|�[^a
_{km}@q�_{}t|bkmq�p@q\c�|+ln[
j@[Jv¢|�lnj@c�l\Z`_{}@q>©Rc�ZnZncF|3st_�Zu_�a�c�lncrZ\q�¯Ff�} �-§>qnl`_Ji\¬1kmq9_�a�crab[^Z\��Zncr]Jk�[J}U_�vmvm[@ir_�l\c�|£©R[^Z-lnj@c�qnlu_^i\¬1[�©¦lnj@c
cu�@c�iop@lnkm}@]1l\j@ZncF_^|�º^_hl\j@Znc�_J|3lnjXp@q5s¦[^qnq\crqnq\crq�_hqnc�ªJp@c�}tiuc�[{©��H§xq\l`_^i\¬Xq�y{[^}@c'©R[^Z5c�_Ji\j¨[�©tl\j@c�|X[^a+_�km}@q
l\jt_�lhk�l�j¦_�q�lnZu_F«^crZ\qnc�|ñ¯SA�[�¥�cr«^c�Z�yt_3l\j@ZncF_^|	ir_{}	[^}�v���_Jiriucrq\q1lnj�c �-§>qnl`_Ji\¬
[{©Hkmlnq�iup@Z\Zncr}Xl1|X[^a+_�km}�¯
°�j@chvmk�}�¬^_�]^c'qncr]Ja�cr}Xl�kmq:_h¬^c�Zn}@crv�«Xkmqnkmz@vmc�cr}Xlnkml>�3¥�j@k¢inj-yF©R[^Z'c�_^i\j�Y�Y�Ã�yJj@[Jv¸|�q�lnj@c�l\j@ZncF_^|�� q�Zncrl\p@Zn}
s@Z\[^]JZ`_�a iu[Jp@}XlncrZ�_�}t|%lnj@c1q\l`_Jin¬bst[Jkm}¤l\crZ�_^|�|XZncrq\q�©R[JZ�lnj@c1ir_{vmv�km}@]¨|X[Ja
_�km}�¯

���5�t��Ì��+×���¼¦½µËH¾QÑQ�@��¾Q¼¦À	�@À�É
	�¼¦�tÉ-¾RÀ ! �hp@Z\km}@]Uiu[Ja�s@kmv¢_�l\k�[J}._{}t|3vm[¤_J|Xkm}@]ty^io[^a�a¨p�}@k¢ir_�l\k�[J}
q\lnp@z@q�_{Znc¨]Jcr}@crZu_�lncF|µ©Q[^Z1l\j@c
ir_{vmv�km}@]+_�}t|µi�_�vmvmc�|$a�[@|Xp@vmcrq£§­lnj�crZncbztcrkm}@]$_+]^cr}�crZ`_{ln[^Z�©R[JZ1c�_^i\j
v¢_�}�]^pt_{]^c^¯�°5[U_F«J[^k¢| CRkm}�Ã)D�l\j@c­|�[^p@z@vmc�iu[JsX�¨[�©�st_�Zu_�a�c�lncrZ\q:[J}�_�s@Zn[@iucF|Xp@Znc3ir_�vmvX§:_1iu[JsX�U[J}¨lnj@c
l\j@Znc�_J|$qnlu_^i\¬	©Q[^vmvm[�¥:c�|bzX�³_+iu[Js¤�#[^}Xln[blnj@c¨f�§xq\l`_^i\¬���l\j@c¨qnl\p@z@qU_{Znc3k�abs@vmcra�c�}¤l\c�|+_�q1_�q\qncra¨z�v��
iu[@|Xc3a
_JiuZn[Jq�¯X°�j@c¨iu[@|Xc1[{©�lnj@c3qnl\p@z³i\j@[X[^q\crq1_�}	f�§xq\l`_^i\¬+¥�j@k¢i\j	kmq�©RZnc�c^¯¦�>}	lnj@c¨ir_{qnc1¥�j@c�Znc3lnj@c
ir_{vmv�km}@]	_{}t|µir_�vmvmc�|´�­Y9qU_�Z\c�}@[JlU|Xkmq��u[Jkm}¤lFy�lnj�cr}¡l\j@c�p@q\c�[{©�f�§>qnl`_Ji\¬¤q3kmq1}@[JlU_�vm¥�_F�¤q�}@c�iucrq\q`_{Zn�X¯
°�j@kmq3kmq1st_�Z\lnk¢iup@v¢_{Znvm�³l\j@c
i�_�qncb¥�j@crZ\c
l\j@c
i�_�vmvmc�|µ��YWk�q¨_�}µco��l\cr}@q\k�[J}¡[{©�lnj@c+ir_�vmvmkm}@]+qnkm}tiucblnj@c
ir_{vmv�c�Z.ir_{}µZnc�_J|µst_{Z`_{a�crl\crZnqU|�k�Z\c�iul\v��X¯-°�j@c�Z\crlnp@Z\}¡st_{Z`_{a�crl\crZnq1a¨p�qnl1l\j@cr}¡z¦c�s�v¸_Jiuc�|$km}¡ir_{v�vmcrZ
«Xkmqnkmz@vmc3a�crab[^Zn�X¯X��}µ��YÏioZnc�_{lnkm[^}�yñlnj@c3¬^crZ\}@crv�_�vmvm[@ir_�l\crq�abcra�[JZn��km}	l\j@c���Y´©R[JZ­l\j@c �-§xq\l`_Jin¬XqF¯
°�j@c�}¤p�a¨ztcrZ�[�©��-§>qnl`_Ji\¬¤qhkm}
_¨��Y´Zncrs@Z\crqnc�}¤l\q�lnj@c1a+_F�@kmaUp�a |Xcr]JZncrc�[�©Hs¦_�Z`_{vmv�c�v�kmq\a [{©�lnj@c1��Y5¯

���5�t��Ì��¨×
�­¼¦À5ÀHÌ@�{��¾Q¼tÀ °�j@kmq�s@j¦_�qnc�km}@q\l`_{v�vmq-lnj@c�iu[Ja�a¨p@}�k�ir_{lnkm[^}�inj¦_�}@}@c�v�q5z¦crl>¥�crcr}�l\j@c��­Y9q�¯
°�j@c#f�§>qnl`_Ji\¬¤q	_{Znc	a+_�s@s¦c�|µkm}Xln[µz¦[^l\jÏ|X[Ja
_�km}@q�p@qnkm}@]µl\j@c_#�( 8����?� �$	 ��	,>��=� 
 �
s�Znkma�kmlnkm«Jc^¯�°�j@c
}Xp@a¨z¦crZ1[{©�f�§xq\l`_^i\¬Xq3Zncrs@Z\crqnc�}¤l\q�l\j@c¨a
_ ��kma3p@a�}¤p�a¨ztcrZ�[{©­iu[^}tiop@ZnZ\cr}Xl.Y�Y'Ã�qUl\[	lnj@c+|X[^a+_�km}�¯
°�j@c3iu[^}@}�c�iulnkm[J}
kmq�}@[JZna+_�vmvm�1a
_J|Xc�[J}
l\j@chÂtZnq\l­Y�Y'Ã*z¦crl>¥�crcr}	l\j@c1l>¥�[.|X[Ja
_{k�}�q�¯

���5�t��Ì��¨×
�­�@ÑQÑ�� ��ÌX��»5��À Æ*j@c�}._�a�[@|Xp@vmc�a+_�¬^c�qH_�Y'Y�Ã�y�kmlnq�iu[Ja�a¨p@}@k¢ir_{lnkm[^}hqnl\p@z��^i\j@[X[^q\crq
_.©RZncrc3f�§>qnlu_^i\¬�y@q\l`_^i\¬Xq�lnj@c3st_{Z`_�abcrlnc�Znq�[J}Xln[¨lnj�c1f�§>qnlu_^i\¬³_�}¦|	ir_�vmvmq�lnj�c1qn�Xqnl\craMl\Z`_{s #4( �4�.���

 �{¯
�>}Wlnj@c #4( �4�.���


�	l\Z`_�s-y:l\j@c$¬^crZ\}@crv>y�q`_F«^c�q
l\j@c$qnl`_Ji\¬*st[Jkm}¤l\crZ
_{}t|¶l\j@c³Z\crlnp�Zn}8_^|�|XZncrq\q+k�}Úlnj@c
l\j@Znc�_J|�� q�vmk�}�¬^_�]^c�q\cr]^abcr}Xl�y@i\j@[X[^q\crq�_�}@cr¥ �-§xq\l`_Jin¬�y@i\jt_{}@]^crq���Y a�crab[^Zn��«¤kmq\k�z�k�vmkml>�Xy�«JcrZnk Âtc�q�lnj@c
«^_{v�k¢|Xkml>�3[�©�lnj�ck���h�-��9 (O�.	3���H_�}¦|�[{©�lnj@c�s@Z\[�ioc�|Xp@Z\cUk¢|Xcr}Xl\kÍÂ¦crZ­_{}t|blnj@cr}$_�}t|bZnc�qnp@abcrq�lnj@c�lnj@Z\c�_^|
cu�@c�iop@lnkm[^}µ_�l�l\j@c3s@Zn[@iuc�|�p@Znc¨_^|@|�Zncrq\q�¯��h}	Z\crlnp@Z\}@km}@]¨©QZn[^a _¨Y�Y�Ã�y¦l\j@cUir_{v�vmc�|bab[�|�p@vmc­co��cFiup@lnc�q
l\j@c #�( �����-/���� 
 ��lnZ`_{s³¥�j�k¸i\j�y¦Z\c�iu[�«^c�Znq�lnj@c3[^v¢|+q\l`_Jin¬+s¦[^km}XlncrZ1_{}t|+Znc�lnp@Z\}¹_J|@|XZnc�qnq�y-inj¦_�}@]Jcrq�lnj@c
��Y#a�crab[^Zn�h«Xk�q\kmz@kmv�kml>�XyuZncrq\p@a�c�q�lnj@Z\c�_^|�cu�@c�iup�lnkm[^}�_{}t|1l\j@c�ir_{v�vmkm}@]�q\lnp@z@q'lnj@cr}3©QZncrcrq'lnj@c�f�§xq\l`_^i\¬�¯

�)F�� I � Lh[ � [��B[HJ��Rb�b��
°�j@c�Znc¨_�Znc�l>¥:[¨s¦[^q\qnkmz@vmc1[^s�lnkma�kmÁ�_{lnkm[^}@q9©R[^Z�Y�Y'Ã�q­_�Z\kmqnkm}@]¨[^p�l�[�©�lnj@c�p@}@kml>��[{©9l\j@cU_{s@s@vmk¢ir_�l\k�[J}�� q
_J|@|XZnc�qnq�q\st_^iuc �?CQk�D�[^s�lnkma�kmÁrkm}@]:i�_�vmvmq�ln[hqnp@s¦crZ\«¤kmq\[^Z���Y5q�y%CRkmk�D¦qnc�v�cFiulnkm«^c�v���k�}X«^_{v�k¢|@_{lnkm}@]�°��-Ç	c�}¤l\ZnkmcrqF¯

� ��î;s$t4u #"!



dFÓ �G	��.����e��� ��9?�4���V5 	3���@���!��/����@���

��� ��� � �UË5��¾Q½µ¾Q¿^¾QÀ�!���� ��Ên¼¦���r»5Ë�ÌX����¾>�r¼¦��� �1�
°�j@c$Y�Y�Ã�q¨ln[µq\p@s¦crZn«Xkmqn[JZ�a�[@|Xp�v�c�q�y-kx¯ c^¯my-lnj@[Jqnc	ab[@|Xp@vmcrq3¥�j@k¢inj´Znp@}Úk�}´qnp@s¦crZ\«¤kmq\[^Z
��Y5qFy:_{v�q\[
]Jk�«Jc�Z\k�q\c+ln[$[^s@l\k�abkmÁ�_�l\k�[J}@q�¯ñ°���Ç'q¨]^cr}@c�Z`_�vmvm�¡iu[J}¤lu_�km}±_{}±_{lnlnZ\kmz@p@lncb©R[JZUcF_^i\j¶cr}XlnZn�´km}t|Xk¢ir_�l\km}@]
k ©�lnj�c�cr}XlnZ\�³kmq3«Xk�q\kmz@vmcU[J}@vm�³km}$p@qncrZÐ§xq\st_^ioc	[^ZU_{vmqn[+km}µqnp@s¦crZn«Xkmqn[JZ¨qnst_Jiuc^¯-°�jXp@q�y-lnj@c+Î	Î	Ä jt_�q
_È©Rp@}tiolnkm[^}t_{vmk�l>�$qnkmabk�v¢_{Z­l\[³l\jt_�l3[�©1_	s�Zn[^l\c�iul\k�[J}¡vm[X[^¬^_{qnk¢|Xc�z�pX² c�Z�j ��l­_{}t|µZ\cr]^km[J}¡«Xkmqnkmz@kmvmk�l>�#k�q
©Rp�v�vm�	a+_�}t_{]^c�|Èz¤�$lnj�c
Î	Î	Ä ¥�j@cr}¡i\jt_�}�]^km}@]	l\j@c�ius@p´s@Znkm«Xkmv�c�]^c3¥�k�l\j@km}³l\j@c #�( �4�.�3��lnZu_�s¡_�}¦|
Z\crlnp@Z\}�¯@Î+[JZncr[�«JcrZ�yXl\j@crZnc�kmq�}@[�}@crc�|%ln[U_{v�vm[@ir_{lnc�_�}¨f�§xq\l`_Jin¬¨q\km}tiuc�l\j@c�q\p@s¦crZn«Xkmqn[JZ��­Y$j¦_�q�¬JcrZn}@c�v
«Xkmqnkmz@kmvmkml>� ºJlnj�c­Z\[^p@l\km}@c�k�q�©Q[^Z`iok�z�v��¨l\Znp@q\lnc�|Èqn[¨lnj¦_�l�lnj�crZnc1kmq�}@[¨}�crc�|+l\[._{v�vm[@ir_{lnc1_1}�cr¥ �-§n�Xl`_Jin¬�¯

��� ��� � �UË5��¾Q½µ¾Q¿^¾QÀ�!���� � Ø3¾R� �*�rÌXÑQÌ@���F¾��¦Ì	��	�
�¾RÀ��¤��ÑR¾>É-�@��¾÷¼tÀ
�>}$lnj@c3zt_{qnk¢iUY'Y�ÃDquinj�cra
_�y _b��Y*q\¥�k�lui\j³kmq�kma�s@vmcra¨cr}Xl\c�|bz¤�	i\jt_{}@]^km}@]blnj@c�Î	Î#Ä8l\Z`_{}@qnv¢_�l\km[^}
l\Zncrc+Zn[X[Jl1st[Jkm}¤l\crZ�y-lnjXp@q3km}X«^_�vmk¢|@_�l\k�}�]�_�vmv�°���Ç cr}XlnZ\k�c�q¨[^}µqn[Ja�c¨Ã��n�@ÃÅs@Zn[@iuc�qnqn[JZnqqCQc^¯ ]t¯my�km� "J�?Dr¯
A�[�¥:cr«JcrZ�y�¥�j@cr}Wlnj@cµir_�vmvmkm}@]±_{}t|*ir_{vmv�c�ZÈ��Y5q+[�«JcrZnv¢_�s-y�qn[Ja�c	°��-Ç�cr}XlnZ\k�c�q³_�Z\c³p@}�}@c�iucrq\q`_{Znkmvm�
km}X«^_�vmk¢|@_�l\c�|�§�_{}�cr}XlnZ\�+¥�j@k¢injbjt_�q��op@qnl�z¦crcr} �¦p@qnj@cF|�a+_F�Uz¦c�ZncuÂ¦v�vmc�|ñ¯ ��[^Z�k�}�qnl`_{}tiuc^y¦_�z¦[^p@l��J��

[{©�lnj@c¨[�«JcrZnj@cF_^|$km}¡_b}@kmv:���hY�Ã8ir_{vmv�kmqU|Xp@c¨l\[	lnj@c¨km}@kml\k¸_{v5°���ÇDabkmqnqnc�q1km}³l\j@c
ir_{vmv�cF|³|X[Ja
_{k�}
jÔÒ�ln¯¦°�jXp@q�yñ[^}µ_
��YÚqn¥�kml`i\j�yñk�l�kmq�qn[Ja�crl\k�abcrq�z¦crl\lncrZ1l\[+a�[@|Xk ©R��l\j@c¨lnZu_�}@q\v¢_�lnkm[J}³l\Zncrc�_{}t|	l\j@cr}
l\[�qnc�v�cFiulnkm«^c�v��#k�}X«^_{v�k¢|@_{lnc�°���ÇÚcr}XlnZ\kmcrq�lnjt_{}³l\[�s¦crZ>©R[JZnaM_%]^vm[^zt_{v �tp@q\j�¯�°�j@c1°��-ÇW[�«^crZ\j@c�_J|+km}
l\j@c.i�_�qnc3¥�j@crZ\cUl\j@c1°��-Ç*kmq �¦p@qnj@cF|	c�ªJpt_{vmq�lnj@c¨iu[^q\l�[{©9km}X«^_�vmk¢|@_{lnkm}@]1l\j@cU°��-Ç*s�v�p�q�lnj�cUiu[^q\l�[{©
l\j@c�a�kmqnq\crq:[J}+lnj@c�cr}XlnZ\kmcrq�km}��¨yX¥�j@c�Znc��Dkmq�lnj@c�qnc�l�[�©H_J|@|XZ\crqnq\crq�p@qnc�|bzX�¨lnj�cUir_�vmvmc�|b�­Y ¥�j@k¢i\j
¥�[^p@v¢|#vmc�_^|#ln[³_{}³c�}¤l\Zn�$[�©�lnj@c¨°��-ÇDz¦crkm}@]	vm[¤_J|Xc�|È©R[^Z�l\j@c3ÂtZnq\lUl\kma�c1¥�crZnc¨l\j@c�°��-ÇWkm}@kmlnk¢_�vmvm�
crabs@l>�X¯@�Xp@z@q\c�ªJp@cr}Xl�v�[X_^|Xq�|X[¨}@[Jl�km}XlncrZ\crqnl�p@q�_�q�l\j@cUiu[Jqnl�[�©�l\j@crqnc3a�kmq\qncrqhk�q�}�[^l�km} �¦p@cr}tiucF|	zX�
¥�j@c�lnj@crZ¨l\j@c�°��-ÇÅ¥�_{q1]^vm[^z¦_�vmvm�
[JZ1qnc�v�cFiulnkm«^c�v��µkm}X«^_�vmk¢|@_{lnc�|$_�lU��YWq\¥�k�lui\j¡lnkmabc^¯��������������3k�q�lnj@c
iu[Jqnl�[�©�]Jv�[Jzt_�vmvm��km}¤«^_{vmk¸|�_�lnkm}@]�l\j@c�°��-Ç�y ������!�"�#$#�yJlnj�c­iu[Jqnl\CRkm}¨lncrZ\a�q�[{© q\p@s@s@vmcrabcr}Xl`_{Zn�3s@Zn[@iucrq\qn[JZ
iu�@iuvmcrq4Dh[�©�_Jiriucrq\qnkm}@]	_3a�crab[^Z\�¨¥:[JZ`|b¥�j@cr}$kmlnq�«XkmZnlnp¦_�vH_J|@|XZ\crqnq�kmq�}@[Jl�km}+lnj@c3°���Çhy&% |�cr}@[^l\crq
q\crl­ir_{Z`|Xkm}t_{vmk�l>�X¯J°�j¤p�q�y@l\j@c�[�«^crZ\j@c�_J|�[{©:_1]Jv�[Jzt_�v¦°���ÇÚkm}X«^_�vmk¢|@_�l\k�[J}Ukmq��

')(+*�,$-�.0/21 ��35476 '0(+*$8:9+;0; ,
�>}+l\j@c�]^cr}@c�Z`_�v�ir_{qnc^y�lnj@c�[�«^crZ\j@c�_^|È[�©Hl\j@c1q\crvmc�iulnkm«Jc1km}¤«^_{vmk¸|�_�lnkm[J}.ir_{vmv�c�Z�k�q�l\j@cUiu[Jqnlh[�©Hkm}X«^_�vmk §

|@_{lnkm}@]¨cr}Xl\Znkmcrq�km}	lnj@c�°���ÇÚ}@[^lh«¤kmq\k�z�v�c�km}+lnj@c¨ir_{v�vmc�|+��Y5y@s�v�p�q�lnj�cUiu[^q\l�[�©�lnj@c3°���ÇÚa�kmq\qncrq�[J}
l\j@c�q\crl<� ©R[JZ�kmlnq�crvmcrabcr}Xlnq5}@[Jl:_�vmZncF_^|X�3km}U°��-Ç�yJs@vmp@q�l\j@c�iu[^q\l:[{©ñ_{vmlncrZ\k�}�]1lnj@c�s¦_�]^c�lu_�z@vmc�cr}Xl\Znkmcrq
C>Y5° �GD�l\[¨Znc �¦c�iul�l\j@c1}@c�¥Ï«Xkmqnkmz@kmvmkml>���

3 ��=?>A@ ,B6 '0(+*�;�C0-�1 ����354ED�3 ��4GFH@ ,�,B6 '0(+*$8:9+;0; , 1 ��IJ6:K�,

Y5_�Zu_�a�c�lncrZ\q._{Znc ������� #�L �Qy�l\j@c
io[^qnl¨[{©�qncrvmc�iolnkm«^crvm�µkm}X«^_�vmk¢|@_�l\km}@]�_�}´cr}XlnZn�µkm}µl\j@c�°��-Ç�¯:Mµy-lnj@c
q\crlU[{©�cr}XlnZ\k�c�qUkm}µlnj�c¨°���Ç ©R[^vmvm[�¥�km}@]�_	��YWqn¥�kmluinj´z@p@l1z¦cu©R[JZncbcu�@c�iup@l\k�[J}¡q\l`_�Z\lnq3km}³l\j@c
ir_{vmv�cF|
��Y5¯BNÅkmq�_3qnp@z@q\crl�[{©��1ytio[^}Xl`_{k�}�k�}�]Ul\j@[^q\c­°��-Ç*c�}¤l\Znkmcrqh¥�j@k¢inj	_{Znc�«^_�vmk¢|¨km}+lnj@c1ir_{vmv�cF|
��Y5¯BO%k�q
l\j@c.io[^qnlh[�©�¥�Znkml\k�}�]�_3}@cr¥D«^_�vmp@c�l\[�_�Y5° ��¯�P�kmq�lnj�cU|Xk ² c�Zncr}tiocUkm}+st_�]Jc1qnkmÁrc�ztcrl>¥�crcr}$lnj�c1l>¥:[
��Y5qFy�lnjt_{l�k�qFy�lnj�c¨}¤p�a¨ztcrZh[�©:s¦_�]^c�q1«Xk�q\kmz@vmc1km}³l\j@c.i�_�vmvmc�|³��YÚlnj@[Jp@]^j$}@[Jl­km}$lnj@c¨ir_{v�vmkm}@]¦¯@°�j@c
l\crZnaQ%dC)�SRTN0D�|Xc�stcr}¦|XqU[J}³l\j@c¨z¦crjt_F«Xkm[^Z�[�©�lnj@c�i�_�vmvmc�|+©Qp@}tiul\k�[J}��¦j@[�¥8a+_�}X�	ir_�vmvmcrZ�� q�cr}Xl\Znkmcrq
_{Znc�Z\crp@q\c�|�¯5�>lnq3«^_�vmp@c�©x_{v�vmq�z¦crl>¥:c�cr} j Ó$¯m¯U%�� ln¯���c�lUp@q�Zncr}t_{a�c¨kml1km}WVX%H� ¥�kmlnjJVÚkm} j Ó$¯m¯�d�lÐ¯
Ã�[J}@qnc�ªJp@c�}¤l\vm�¤y¦_1q\crvmc�iulnkm«Jc1km}¤«^_{vmk¸|�_�lnkm[J}Ukmq�i\j@c�_{stcrZh¥�j@cr}��

��3 ��=?>A@ ,B6 ')(+*�;�C0- ,�D ��Y23Z4[6 ')(+*�8X9\;0; , 1 ��I]6AK�,:^ '0(+*$,�-�.0/

ù � ��ù &



���������
	���
���	�������������������� �!���"���$#%�����'&)(%(*�+	,�����-	,�.���0/%��	���
"12	3�*�4��5)�4�.	��*�4#6�7��8��.��9":;�4�����4�4��	��.��dJd

�%ÀH��ÑRÖ���¾RÀ ! ��� �8�F¼	�@ÀµÌXÀ !tÑQ¼¦�H¾QÀ !	� � �5}�]^vm[^z@km}@]1��Y5q:_{Znchp@qncu©Qp@v@©Q[^Z�kma�s�v�c�a�cr}Xlnkm}@]�l\Znp@qÐ§
l\c�|bqnp@zX§>qn�Xq\lncrabq�¥�j@k¢inj+|X[1}@[Jl:}�crc�|+l\[1Znp@}+km}
_£qnp@s¦crZn«Xkmqn[JZ­��Y5¯"�-�t_�a�s�v�c�q�km}tiuvmpt|Xchq`_F©Qc�[^z^�oc�iul
Z\p@}Xlnkma�crq1_{}t|$qnc�iop@Zncbcu�@c�iup@l\k�[J}¡cr}X«XkmZn[J}@a�cr}Xl\q­¥�j�crZnc¨l\j@c
_{s@s@vmk¢ir_�l\k�[J}	z¦crjt_F«Xkm[^Z�kmqUiu[^}Xl\Zn[^vmvmc�|�¯
Æµc¨}@[�¥�_�}t_{vm�¤q\c¨lnj@c¨]X_�km}$[�©�qncrvmc�iul\km«^c�km}X«^_�vmk¢|@_{lnkm[^}+¥�j@cr}¡i�_�vmvmk�}�]
_�}µc�}@]^vm[^z�k�}�]
��YW¥�kmlnj$lnj@c
km� "J�U_{q�_3l`_{Zn]^c�l�s@Zn[@iucrq\qn[JZ�¯

�h}³l\j@cUir_{vmvxy¦l\j@crZnc3kmq�}@[+}@c�c�|+©Q[^Z�°��-Ç*km}X«^_�vmk¢|@_{lnkm[^}@q�qnkm}tioc._J|@|XZnc�qnqnc�qU[{©:lnj@c¨ir_{v�vmcrZ�_�Z\c._{v�q\[
«Xkmqnkmz@vmc3k�}$lnj�c�ir_�vmvmc�|µ��Y5¯rC)M��ZNgD�kmq�lnj�crZncu©Q[^ZncbÁrcrZ\[KC0M�¥�kmvmv�iu[^}Xl`_{km}³¬JcrZn}@c�v:cr}Xl\Znkmcrq¨_F©Rl\crZ�lnj@c
l\Z`_�s$lnj�[^p@]Jj	lnj@c�qnc¨[^zX«Xkm[^p@q\vm��ir_�}@}�[^l�ztc3p@q\c�|	zX�+lnj�c.ir_{vmv�cF|	��YGDr¯¦�>}	l\j@cUkm�#"^�@yBObc�ªJpt_{vmq£� �t_{}
km}@q\lnZnp¦iulnkm[^}´©R[JZUvm[X_^|Xkm}@]	l\j@c	Y5° �Å«^_�vmp@cbln[µ_	Z\cr]^kmqnl\crZ�_�}¦|¡l\j@cr}*_#qnc�iu[J}t|´km}@qnl\Znptiul\km[^}¶¥�j@k¢i\j
¥�Z\k�l\crq¨kmlUl\[³l\j@c	Y5° ��_^|@|�Zncrq\q�¯:��� � �����$� cFª^p¦_�vmqU�¦¯��@[JZ._#st_{]^c�km}´s@jX�¤q\k¢ir_�v�a�crab[^Z\�¤y ������!�"�#$#%k�q
dFÒ$s@Zn[@iucrq\qn[JZ
iu�@iuvmcrqbk�}´lnj@cb©x_{qnl\crqnl+ir_�q\c�CQ¥:[JZnq\c+©R[^Z3p@q4Dry:_{}t|¡�J�$km}¡lnj�c
q\vm[�¥:crq\l�ir_�q\c CR¥�j�crZnc
l\j@c¨Zncu©QcrZncr}¦iuc�|¡_{}t|$|XkmZnl>�	z@kml\q­[{©:lnj�c¨st_�]Jc � q­lu_�z@vmcU|�crq`iuZ\kms@ln[JZUa¨p@q\l�z¦cUq\crl1zX�	l\j@cUs�Zn[@iucrq\qn[^Z4Dr¯
Ã�[J}@qnc�ªJp@c�}¤l\vm�¤y�qncrvmc�iul\km«^c1km}X«^_�vmk¢|@_�l\km[^}3k�q�z¦crl\lncrZh¥�j@cr}��

I ^ ����Y23Z4[6����#, 1�� ,	��

°�j�c¨¥:[JZnqnl3ir_�q\c^y5kmq1¥�j@cr}JVÚkmqUÓµº�� a¨p@qnl�z¦c¨c�ªJpt_�v�ln[´d^¯�°�j@kmq1kmq1p�}@vmk�¬Jcrvm�	qnkm}tioc�lnj�crZncbk�q

q\jt_�Z\k�}�]�z¦crl>¥:c�cr}µlnj@c3l>¥�[��­Y9q£|�p@c1ln[bst_�Zu_�abcrlncrZhst_�q\qnkm}@]¦¯t°�j�c1ztc�qnl1ir_�q\c¨kmq�¥�j@cr}WV¡kmq3d^º ��[^Z
_#l>�Xs@k¢ir_�v %��Wc�ªJpt_{v�ln[µ�^Ó�yH��a¨p@q\l1z¦c
vmcrq\q¨lnjt_{}Dd�Ò^�
©R[^Z3qncrvmc�iolnkm«^c+km}X«^_�vmk¢|@_�l\k�[J}³l\[³z¦c+a�[JZnc
cu·
iok�c�}¤lF¯@�>}+s@Zu_^iul\k¸ioc^y&V´|Xcrs¦cr}t|Xqha
_�km}@vm�1[J}+lnj@c�qnkmÁrc3_�}t|%a�crab[^Zn�3a
_{s@s@km}@]�[�©�st_{Z`_{a�crl\crZnqF¯X�>}
_{}³km� "J�@y¦lnj�c¨qnkmÁrc¨[�©�lnj@c¨°��-ÇDkmq1Ò^�+_�}t|#¬^c�Zn}@crv'l`_�¬Jcrq�©Rc�¥8cr}XlnZ\kmcrq.|�p@Znkm}@]+lnZu_�s$cu�@c�iup@l\km[^}¡_�}¦|
Y5° �Wab[@|Xk Â ir_�l\km[^}�yXl\j¤p�q­Z\c�|Xptiok�}�]	lnj@c3«^_�vmp@c3[�© V:¯¦fhv�q\[ty¦kml�qnj@[Jp@v¢|	z¦cUqu_�k¢|#lnjt_{l­¥�c3a¨p@qnlhp@qnc
_{z@qn[Jv�p�lnc�_^|�|XZncrq\qnkm}@]+ln[+km}X«^_�vmk¢|@_�l\c1_�q\km}@]^vmc3°���ÇWcr}XlnZ\�¹_{}t|#qn[+¬X}@[�¥Dlnj@c�_J|@|XZ\crqnq1z¦cu©R[JZncrj¦_�}t|
©RZ\[^a _�}t_{vm�¤q\kmq�¯J°�j@kmq�k�}�©R[^Z\a
_�l\km[^}¨ir_�}+z¦c1Zncrl\Znkmcr«Jc�|b©RZ\[^a vmkm}@¬�_�}¦|¨z@km}t|Xkm}@]3s@jt_{qncrqF¯

��[^Z�lnj@c¨Z\crlnp�Zn}µ©QZn[^a ir_�vmv>y2� }�[�¥ _�s�s@vmk�c�q1ln[+lnj�[^qnc¨c�}¤l\Znkmcrq3vm[¤_^|�c�|	zX�	l\j@c
i�_�vmvmk�}�]
��Y CQk>¯ cJ¯�y
Z\crqnp@vml\q­Z\crlnp�Zn}µzX��l\j@cUs�Zn[@iuc�|Xp�Znc$D�¯�°�j@c3[^}@vm�
|�kÍ²�crZ\cr}tiuc¨l\[¨lnj@c¨_�z¦[�«^ch©R[JZna¨p@v¢_�k�qhlnjt_{l�l\j@c�ÂtZ\qnl
l\crZna ©R[JZ1lnj@c¨q\crvmc�iul\k�«Jc¨km}¤«^_{vmk¸|�_�lnkm[J}�C0%dC)M��5N0D�Dhz¦c�iu[^abcrq�P º�l\j@c¨¬^crZ\}@crv�ir_�}�}@[^l1¬X}@[�¥Å¥�jt_�l
��Y¶_^|@|�Zncrq\qncrq�«Xkmqnkmz@vmc�km}
l\j@c1ir_�vmvmc�|b�­Y jt_F«^c�z¦crcr}	vm[X_^|Xc�|%km}¤l\[Ul\j@c�°���Ç*|�p@Znkm}@]3lnj@c�s@Z\[@iuc�|Xp@Z\c
ir_{vmv�qn[¨kml�a¨p@q\l:Z\cra�[�«Jc­_{v�vaC>_3qncrvmc�iolnkm«^c1°��-Ç¶km}X«^_�vmk¢|@_�l\k�[J}¨kmq1d^d�iu�@iuvmcrq�¥�j@c�}	lnj@c�cr}XlnZn�+kmq�lnj�crZnc
_{}t|µd��%¥�j@cr}$kml�k�qh}@[^l4Dr¯ ��[^Z�a+_F�@kmaUp�a _{}t|+abk�}�k�a3p@a V¡_{}t|	_{}T�h§>qncrlh[�©:q\k�Á�c.�JÓ@yt_%qncrvmc�iolnkm«^c
km}X«^_�vmk¢|@_�l\km[^}�l\p@Zn}�q­[Jp@l�l\[�z¦c1a�[JZnc�cu·
iukmcr}Xl�¥�j@cr}WP�kmq�vmcrq\q­l\jt_�}$�^Ó�_{}t|	Ó�©R[JZ�abk�}�k�a3p@a _�}¦|
a+_F�@kma¨p@a VµZ\crqns¦c�iul\k�«Jcrvm�¤¯�°�j@ch©R[^vmvm[�¥�km}@]1q\p@z@qncFiulnkm[^}$iu[^}Xl`_{km}@q�_3ab[^Z\c­_�s�s@vmk¸i�_�lnkm«Jc�cr«^_{v�p�lnkm[^}¨[{©
l\j@c1a�cFinj¦_�}@kmqna$¯

� 6Ï�����J�U��02�3

����
��£�.� & �������¨


�>}µ[JZ`|XcrZ�ln[	cr«^_{vmpt_�l\cUl\j@c¨stc�Z>©R[JZna
_{}tiuc3[�©�s@Zn[Jlnc�iolnkm[^}¡|X[Ja
_{k�}�q�y@¥�c¨cu�@lnc�}t|Xc�|´_�}¡��� ����[^Zna+_
Î�� � "3«^c�Znqnkm[J}³[{©'Î#_^i\j³Ò@¯ÔÓ�¯tÎ+[Jqnl�[{©:lnj�c1a�[@|Xk Â ir_{lnkm[^}�q�_�Znc3|X[^}@c3km}	Ã�ºt[J}@vm�
_.©Rcr¥8_�q\qncra¨z�v��
iu[@|XchZn[Jp@lnkm}@crq�¥�crZnch}@crc�|XcF|¨km}¨lnj@c�#�( ���e���$
 ��_{}t|�#4( �4�4��/���� 
 �:lnZu_�s@q'©R[JZHq\l`_Jin¬Xkm}@]1l\j@c�s¦_�Z`_{a�crl\crZnq
l\[¨lnj@c1Ã'§>k�abs@vmcra�c�}¤l\c�|3lnZu_�s+Zn[Jp@lnkm}@c�q�¯ ��[^Z�[^p�Z�lncrq\l�¥�c­j¦_F«^c1iu[^}�qnk¢|XcrZ�l\j@c1cu�@c�iup�lnkm[^}+[�©:_�qna+_�vmv

� ��î;s$t4u #"!



dF� �G	��.����e��� ��9?�4���V5 	3���@���!��/����@���

s@Z\[@iuc�|Xp@Z\c��������	��y�¥�j@k¢i\j¡Z\crlnp�Zn}@qblnj@c	a+_F�@kmaUp�a [�©­l>¥�[µkm}Xlncr]JcrZnqFy�km}¡[JZ`|XcrZ¨l\[µcr«^_�vmpt_{lncblnj@c
[�«JcrZnj@cF_^|+[{©H[^p�Z�a�c�i\jt_{}@kma�q�_�]X_�km}@qnl�[^l\j@crZhqn[^vmp@l\km[^}@qF¯X°�j@c�Zncrq\p@vmlnq­_{Znc1q\j@[�¥�}�km}+lnj�c�Â¦Znqnlhl`_{z@vmc
z¦crvm[�¥*©Q[^Z�_�qn�Xqnl\cra Znp@}�}@km}@]U[J}	_¨Y�Ã! �km� "J�1�^�¨ÎÈj@Á^¯


���
 � ����� ��������������� ���  �!��#"�$���� ���&%'� �(�
) ÿ¦ÿ �+* î^è�ç-, �	èuê^ï÷íÔý�í/.né�ï¢íÔèuî10 t # ) t&2�õQënònõ
3 ÿ¦ÿ �4*65 íÍï¢ð�ç-, �+èuê^ï÷íÔý�í/.né�ï¢íÍèuî70 84u%) t&2�õQënònõ
9 ûFë>ê^éuì>érïQë�çXérõ $ õ 8;:�:%) <=2{õRë\ònõ
> ? õQë>ì@,Jí���ì>éuìxü :%) AB2�õQënò\õ
C ûFüFõQïRëÐý � é���� * çJìxéuê10 u%) ! 2�õQënò\õ
D ûFü�õQïRëÐý � é���� * ÿ@èuì>ïE0 # A%) AB2�õQënònõ

°�j@c%ÂtZnq\lUZ\[�¥ ]Jkm«^crq1kmq3lnj@c+iu[^q\lU[{©�lnj@c+�F���7�	��s@Zn[@iucF|Xp@Znc+¥�j@c�}¡cu�@c�iup�lnc�|´km}¡_³��YD|Xkmqm�u[^km}Xl
©RZ\[^a�kmlnq�ir_�vmvmkm}@]Uab[@|Xp@vmc � q�¯J°�j@c1iu[^q\l�kmq�z@Zn[J¬^cr}³|�[�¥�}
_�q�©Q[^vmvm[�¥�q �

%7��GIH  �!��	"�$���� ���&%-� �(�
& �÷ûFïQérò $ ��éuî^érôrëÐý�ë>î�ï 8") � 2�õQënònõ

J å KML�N/N Û æ ï¢ì>éuê 8�8") 8O2{õRë\ònõ
J å PxÞxãmà�PEQ Û æ ï÷ìxéuê 8�8") 8O2{õRë\ònõ
R=�#!=S�Tñÿ@ì>è�ò\ënóFþ�ì>ë :%) � 2�õQënònõ

%U������� t # ) tO2{õRë\ònõ
fhq�¥:c¨abcr}Xlnkm[^}@cF|�y¦lnj@c¨°��-ÇWk�q�km}X«^_�vmk¢|@_�l\c�|+km}$lnj@c�#�( �4�.���

 �._�}t|Z#4( �4�4��/���� 
 �UlnZu_�s@q�km}$lnj@c

km� "J�bk�abs@vmcra�c�}¤lu_�l\k�[J}�¯@°�jXp@qFy�l\j@c
Î#_F�µs@Zn[@iuc�|�p@Znc+kmq1cu�@c�iup�lnc�| ©RZ\[^a�_	iu[Jv¸|$°��-Ç�º-lnj�c
iu[Jqnl1[{©
cu�@c�iop@lnkm}@]+�F���7�	��¥�kml\j
_3¥�_�Zna °���ÇRCQk�}	_�vm[¤[Js*D�kmq�_{zt[Jp@l�Ó@¯Ô�WV�qnc�ioq�¯

°�j@c�q\c�iu[^}¦|3Zn[�¥¡kmq5lnj�c�iu[^q\l�[�©�cu�@c�iup@l\km}@]X�F���Y�	�-km}._���Y#¥�j@k¢inj3kmq:_�}3cu�@lnc�}@qnkm[^}¨[{©tlnj�c�ir_�vmvmkm}@]
��Y5¯¦°�j@c¨°���ÇWkmq�qnc�v�cFiulnkm«^c�v��#k�}X«^_{v�k¢|@_{lnc�|ñ¯@°�j@c¨s@Z\[@iuc�|Xp@Z\c¨kmq£i�_�vmvmc�|	km}µ_¨vm[X[^s³_{}t|#lnj@c¨°��-ÇWk�q
q\lnkmvmvH¥�_�Z\a ©Q[^Z�l\j@c¨ir_�vmvmcrZ�¥�j�cr}	lnj�cUs@Z\[@iuc�|Xp@Z\c¨Zncrl\p@Zn}�q�¯5Î+[^Z\cr[�«^crZFy¦lnj@c3cu�@c�iup@l\km[^}$lnkma�crq�[{©�lnj@c
l>¥�[³l\Z`_{s@q._{ZncbZnc�|Xp¦iuc�|´qnkm}tiucblnj@c+°��-ÇDkm}X«^_�vmk¢|@_�l\k�[J}	lnj¦_�l3}@[^Z\a
_�vmvm�+jt_�s�stcr}�q._{v�q\[	km}X«^_�vmk¢|@_�l\crq
¬JcrZn}@c�v�cr}XlnZnkmcrqF¯X°�j@c�l\j@kmZ`|3Z\[�¥ io[^ZnZ\crqns¦[^}¦|Xq�ln[U_{}¨cra¨p@v¢_�l\km[^}1[{©H�­Y9q�p@qnkm}@]�a¨p@vmlnkms@vmc�l`_{qn¬Xq�¯XY�Y�Ã
kmq�k�abs@vmcra�c�}¤l\c�|�z¤��_�a�c�qnq`_{]^ch[^}
_�s¦[^Znl�_{}t|q�O�.�*#%�EZR�$���h�4#./��+	3��
�jÔ��l�kmq:p@q\c�|�¯��nY�Ã¶kmq:l\jXp@q�a�[JZnc
l\jt_�}¶�+lnkma�c�q­q\vm[�¥:crZ3lnj¦_�}¡_�}µ[Js@lnkmabk�Á�c�|³Y'Y�Ã�¥�j@k¢i\j¡kml1kmq1q\lnkmvmv:�^Ó+l\kma�crq1q\vm[�¥:crZ�lnjt_{}±_+p@q\crZ
vmcr«Jcrv:vmkmz@Zu_�Zn�#k�abs@vmcra�c�}¤lu_�l\k�[J}mCRqnc�c�Zn[�¥���D�lnj@[Jp@]^jµl\j@crZ\c�kmq1}@[+s@Z\[^lncFiulnkm[^}´ztc�l>¥:crc�}¡lnj�c
ir_{v�vmcrZ
_{}t|blnj@cUi�_�vmvmk�}�]Uab[�|�p@vmcrq�¯X°�j@chÂ@©Qlnj+Zn[�¥W]^km«^c�q�lnj@cUio[^qnlh[�©[�F���7�	��¥�j�cr}	kml�kmq�k�abs@vmcra�c�}¤l\c�|¨_�q�_
l\Z`_�s+zt_{qnc�|bq\�¤q\lncra ir_{v�v>¯�°�j�c­l\j@ZncF_^|bcr}XlncrZ\q�km}Xln[1l\j@c�¬^crZ\}@crv-«¤k¢_1_�s@Z\[�iocrqnq\[^Z�]X_�l\c^º@_��up@abs¨l`_{z@vmc
kmq�l\j@cr}µiu[^}�qnp@vmlncF|+¥�j@k¢i\j	a
_{s@q�_%qn�Xqnl\cra"i�_�vmv�}Xp@a¨z¦crZ�ln[�_%¬^crZ\}@crv5Zn[Jp@lnkm}@cJ¯ Î#_^i\j	qn�Xq\lncraMir_{vmv�q
kma�s�v�c�a�cr}XlncF|�km}$lnj@kmq�¥�_F�
km}tiov�p¦|Xc�86�%�4� �������4�?# �$��� i�¥�j@k¢i\j$Zncrl\p@Zn}@q3lnj�cUs¦[^Z\l1[�©:l\j@c¨cu�@c�iup�lnkm}@]
l\j@Znc�_J|�¯@°�j�c1cu�@c�iup@l\km[^}+lnkma�chkmq�«^crZ\��vm[�¥Ï_�}¦|�l\j@c1ir_�vmvmc�|%©Rp@}¦iulnkm[^}bkmq�s@Zn[Jlnc�iul\c�|È©RZn[Ja lnj@c1ir_{vmv�c�Z�¯
°�j@c�i�_�vmv�CR[�«^c�Znj@c�_J|OD-j@crZ\c�k�q-«^crZ\�1qnkmabk�v¢_{Z�ln[­_�Y�Y'Ãµln[�_hqnp@s¦crZn«Xkmqn[JZ:��Y5¯$A�[�¥:cr«JcrZ�y{lnj@kmq�_�s@s�Zn[¤_Ji\j
|X[Xcrq�}@[Jl:_�vmvm[�¥¡|X�X}t_�abk¢i5vm[¤_^|�k�}�]�§�lnj�c�¬^c�Zn}@crv¦a¨p@q\lHz¦c�ZncFiu[^abs@kmv�cF|�y�Znc�v�km}@¬Jc�|3_�}t|3Z\crzt[X[Jlnc�|�¯J°�j@c
q\kÍ�@l\j±Z\[�¥ ]^km«Jcrq¨lnj@c+cu�@c�iop@lnkm[^}¶l\k�abc¨¥�j@cr}¶lnj�c	s@Zn[@iucF|Xp@Znc#k�q3kma�s@vmcrabcr}Xlnc�|$zX�¡_#qn�Xqnl\cra�ir_{v�v
¥�j@k¢i\j$p@qncrq3s¦[^Znl\q ��l\j@c�ir_{v�v5kmq�lnZu_�}@q\v¸_{lnc�|$km}Xln[	_%qnlnp�zµ¥�j@k¢inj$qnc�}t|Xq3lnj@c¨Z\c�ªJp@crqnl�ln[	_bst[JZnl�ºñlnj@c
Z\c�ªJp@crqnl�k�q�c�«^cr}Xlnp¦_�vmvm�
Z\c�_^|#_�}t|bs@Z\[�iocrqnq\c�|$zX�
l\j@c1¬JcrZn}@c�v9_{}t|+l\j@c1Znc�qnp@vml�kmq�st_�q\qnc�|#zt_^i\¬+km}+lnj@c
qu_�a�ch¥�_F�X¯#��km}t_{vmv��3}@[Jlnc�lnjt_{l�_{q�lnj@c1|Xp�Z`_�l\km[^}�[{©Hl\j@c1ir_�vmvmc�|+��Yµcu�@c�iup�lnkm[^}+km}tiuZ\c�_�q\crq�y¦lnj�c­co² c�iol

ù � ��ù &



���������
	���
���	�������������������� �!���"���$#%�����'&)(%(*�+	,�����-	,�.���0/%��	���
"12	3�*�4��5)�4�.	��*�4#6�7��8��.��9":;�4�����4�4��	��.��dFÒ

[{©9l\j@c1°��-Ç5§>[^s@l\kma�kmÁrc�|  {}@[^}�§x[Js@lnkma¨kmÁrc�|3l\Z`_^|�cr[�²µlnZ\k¸i\¬Xvmcrq�[Jp@l�º�lnj@c�Znc3k�q�q\lnkmvmv�_¨s¦crZ>©Q[^Zna+_�}tioc­]X_�km}
q\k�}¦iuc1cr«Jcr}³_�}@[^}X§>[^s�lnkma�kmÁrc�|¨Y'Y�ÃWstc�Z>©R[JZna�q�z¦crlnl\crZ�lnjt_{}�lnj�c1lnZu_^|Xkmlnkm[J}t_�v¦�nY�Ã�¯

� � ������������� �3���

°�j@c$k¢|Xc�_{q3©R[^Z\¥�_{Z`|Xc�| k�}Úlnj@kmq¨st_{stcrZ+q\lncra ©RZ\[^a lnj@Z\crcµ|X[^a+_�km}@q �5s�Zn[^l\c�iul\k�[J}�y�[Js@lnkmabk�Á�c�|´�nY�Ã
q\�¤q\lncrabq�_�}t|+iup�qnln[Ja�kmÁ�_{lnkm[^}�¯

����¼¦�FÌ��{��¾Q¼¦ÀÏ¾QÀ �3Ë�ÌX���@��¾QÀ !���Ö�����ÌX½¡�7Ã�_�st_{z@kmv�kml>�	q\�Xqnlnc�a�q'jmd�Ó�lny�_{}t| A��@|XZu_	km}µst_{Znl\k¸iop@v¢_�Z�y
_{Znc�s@Z\[^zt_{z@vm�1lnj@c�ab[^q\lH_^i\j@kmcr«Jc�|3qn�Xq\lncrabqH¥�kml\jUs@Z\[^l\c�iulnkm[J}3©Rc�_�l\p@Znc�q�¯�A��@|XZ`_£s@Zn[�«Xk¢|Xcrq:i�_�st_{z@kmv�kml>�J§
zt_{qnc�|$[Jstc�Z`_�l\km}@]�q\�¤q\lncra q\p@s@s¦[^Znlh©R[JZ­_{z@qnl\Z`_^iolU|@_�lu_¨l>�Xs¦crq�¯�Y9Zn[^l\c�iul\k�[J}¡|X[^a+_�km}@q�km}�A���|�Z`_�_{Znc
j@cF_F«¤�X¥�crkm]^jXl�|Xp@c�l\[¨lnj@cUio[^a�s�v�co��kml>�3[�©5lnj@c�s@Z\[^lncFiulnkm[^}#a�c�i\jt_{}@kmqna�qF¯^Î+[JZncr[�«JcrZ�y¦_�vmlnj@[Jp@]^jbc�_^i\j
cr}Xl\k�l>�bkmq�p@}@k¢ªJp@crvm��}t_{a�c�|ñyX¥�k�l\j@km}
_¨|X[Ja
_{k�}¨l\j@crq\c1cr}Xlnkmlnkmcrq�_�Z\c­}¦_�a�cF|¨zX��l\j@crkmZ�km}t|Xco�
km}Xln[3lnj@c
|X[Ja
_{k�} � q�ir_�st_{z@kmvmk�l>�¨vmkmqnlF¯X°�jXp@q�l\j@c1qn�Xq\lncra a¨p@q\l�io[^}X«^crZ\l�}t_{a�crq�cu�ti\jt_�}�]^c�|+z¦crl>¥�crcr}µ|X[^a+_�km}@q
[J}µlnj@c �t�X¯���[Jl­[J}@vm�³|X[+lnj�crqncba�c�i\jt_{}@kmqna�q�a+_�¬Jc1km}¤l\crZ>§n|X[Ja
_�km}	iu[Ja�a¨p@}@k¢ir_{lnkm[^}ba�[JZnc¨iu[^q\lnvm�¤y
z@p�l�lnj@c1q\�Xqnlnc�a s@Zn[J]^Z`_{a�abkÍ}@]�a�[@|Xc�vtkmq�}@[Jl�p@qnc�|Èz¤�¨]Jcr}@crZu_�v-s@p@Zns¦[^q\cU_�s�s@vmk¸i�_�lnkm[J}@q�¯

�h[^a+_�km}@q�[{©:s@Zn[Jlnc�iolnkm[^}	j¦_F«^c1_�vmqn[bztc�cr}	km}XlnZn[@|Xp¦iuc�|#k�}+[JstcrZu_�l\k�}�]�qn�Xq\lncrabq�zt_{qnc�|+[J}³_3qnkm}@]Jvmc
�{��§>z@kml­«XkmZnl\pt_�v�_^|@|XZ\crqnq3qns¦_^iucbqnpti\j¡_�q3��s¦_�v!jÔ��ln¯�°�j@crq\c�q\�¤q\lncrabq1Znc�qn[^vm«Jc¨lnj@c¨s@Z\[^z@vmcra [�©�p@}@kml>�
[{©'_J|@|XZ\crqnq\crq�¥�k�l\j@[^p�l�iu[Ja�s@Z\[^abk�q\km}@]�s@Zn[Jlnc�iul\km[^}�¯�°�j@c�a
_�km}�_J|X«^_�}Xl`_{]^ch[�©Hq\km}@]^vmc1_^|@|�Zncrq\q�qns¦_^iuc
[JstcrZu_�l\k�}�]	qn�Xqnl\cra�q3kmq�ln[	q\k�abs@vmk ©R�+a�crab[^Zn�ba
_{}t_�]Jcra�cr}XlF¯*A�[�¥�cr«JcrZ�y-lnj@kmqU_{s@s@Z\[¤_^i\j¡|X[Xcrq3jt_F«Jc
kmlnq�[�¥�}�q\crl�[�©5s@Zn[Jz@vmcra�qF¯ �-kmZnqnl\vm�¤yJkml:Z\c�ªJp@kmZncrq�s@Z\[@iucrqnq\[^Z\q­¥�kml\j¨v¸_{Zn]JcrZ�_J|@|XZ\crqnqhqnst_Jiucrq�¯¦Î+[^Z\cr[�«^c�Z�y
iu[Ja�st_{lnkmz@kmvmkml>��¥�k�l\j1qnlu_�}t|�_�Z`|3vmkmz@Zu_�Znkmcrq-p@qnkm}@]1_{z@qn[Jv�p�lnc:_{}t|UY'Ã'§xZ\crv¢_�lnkm«Jc�_J|@|XZnc�qnqnkm}@]�ab[�|�crq�kmq5}@[^l
cr}�qnp@Z\c�|�¯X�>}¨_�qnkm}@]Jvmc�_J|@|XZnc�qnq�q\st_^iuc�q\�Xqnlnc�a³y�l\j@crqnc�ab[@|Xcrq�|Xcrq\k�]J}t_�l\c�_hq\k�}�]^vmc:_^|�|XZncrq\q:km}U_hq\�¤q\lncra
¥�j@c�Znc�_{q1km}¹_%a¨p@vmlnk §xq\st_^ioc1[^s¦crZ`_{lnkm}@]bqn�Xqnl\cra³y¦lnj�crqnc�_J|@|XZnc�qnqnc�q.|Xc�}@[^l\c¨lnj@c3s@Znkm«^_{lnc¨|@_�lu_¨[�©�lnj@c
ab[�|�p@vmcrq�¯ ��[^lu_�z@vm�Xy Ä�}@k �%i�_�}@}@[Jl�z¦c�Znp�}¨[^}¨lnj�crqnc�qn�Xq\lncrabq�ztcFir_�p@q\c�[�©�lnj@chqncra+_�}Xlnk¢iuq5[�©�l\j@c�©R[JZn¬
iu[Ja�a+_�}t|#¥�j@crZ\c	[^}@c+_^|@|�Zncrq\q�qns¦_^iuc+kmq�iu[^s�k�cF|µkm}Xln[µ_�}@[Jlnj@crZ�jÔ��ln¯���km}t_{vmv��Xy�_J|@|XZnc�qnq
io[^}Xlnkm]^p�k�l>�
©R[JZ._{s@s@vmk¢ir_�l\km[^}@q1kmq3a�[JZnc�|Xk ·
iup@vml3ln[µ_^i\j@kmcr«Jc�qnkm}tiocÈ_{}±_{s@s@vmk¢ir_�l\k�[J}�� q�}t_�abk�}�]
c�}¤«XkmZn[J}@a�c�}¤l�k�q
|Xc�stcr}¦|Xcr}Xl�p@s¦[^}¨[^l\j@crZ\q�ºXlnj�k�q'k�q'k�abst[JZnlu_�}Xl�©R[JZ�|@_�lu_�qnl\Znptiul\p@Znc�q�vmkm¬^c�Znc�iu[JZ`|XqFyX[^z^�ucFiulnq�_�}t|¨_{ZnZu_F�¤q
z¦crvm[^}@]Jkm}@]Ul\[¨vm[�¥*vmcr«^crv-v¢_�}@]Jpt_�]Jcrq:q\pti\j³_�q�Ã�¯

�3ËH�F¾Q½µ¾R¿JÌ�É	� � �
��Ö��r�FÌX½¡� °�j�c¨ztcrq\l¨¬X}@[�¥�}³¥�[^Z\¬Xq1[^}µ[Js@lnkma�kmÁrcF|³�hY�ÃÅk�q�z¤�µÇ'crZnq\jt_^|R�4�
�e���@[J}�
 	=
��?�,� �;��	=
$�%���): � C>���hY�Ã)D jÔÒ�lH_�}t|b��Òqjmd^dHl�¥�kmlnjblnj@c�v¢_�l\lncrZ�¬JcrZn}�crv�z¦crkm}@]¨|Xcrqnkm]J}@c�|b©RZ\[^a
quiuZ`_{l`i\jµjt_F«Xkm}@]¨©x_{qnl��nY�ÃD_{q­kml\q£|�[^a�km}t_{}Xl:[Jz^�uc�iul\k�«Jc^¯�°�j@c¨���hY�ÃDab[@|Xcrv�j¦_�q�ztc�cr}¹_J|X[^s�lnc�|#km}
q\cr«^crZu_�v5[^l\j@crZ�q\�¤q\lncrabq�¯X°�j@c1�Xs�Znkm}@]¨¬^c�Zn}@crv j "�l�p@qncrq����hY�Ã*l\[Uq\p@s@s¦[^Z\l­iuZ\[^qnq�_J|@|XZ\crqnqhqnst_Jiuc1a�co§
l\j@[@|	km}X«^[@ir_{lnkm[^}@q�©R[^Z�_�}	[Jz^�uc�iulÐ§xz¦_�qncF|$qn�Xqnl\cra³¯ ��[^Z`|�����crs�Znc�_{pµjt_F«^c1km}Xlnc�]^Z`_{lnc�|$_ba�km]^Zu_�l\k�}�]
l\j@Znc�_J|$a�[@|Xcrv-km}¤l\[�Î	_^i\jµÒ@¯ÔÓqjÔ��lnº@vmkm¬^c�[^p@Zh¬^crZ\}@crv>y��nY�Ã k�qha¨pti\jb©x_�q\lncrZ1_�}¦|	l\j@crZnc3kmq�}@[�vm[^q\q�[{©
iu[Ja�st_{lnkmz@kmvmkml>�1©R[JZ�cu�@kmqnlnkm}@]���� �� �d1z@km}t_{Znkmcrq�¯ ��cr«JcrZnl\j@crvmcrq\q�y�_{v�v�l\j@crq\cUq\�¤q\lncrabq�p@q\c1l`_{qn¬Xq­_{q�s@Z\[�§
l\c�iulnkm[J}	p@}@kmlnqF¯X�>}+lnj@c1��Y¶_�s@s@Z\[¤_Jinj-yXlnj@c1s�Znkma
_{Zn�3]^[¤_{vt¥�_�q�s�Zn[^l\c�iul\k�[J}�y@l\j@[^p�]^j+lnj@kmq�cr«^c�}¤l\pt_�vmvm�
vmc�|bp@qhln[3[^s@l\k�abkmqnc�l\j@c��nY�Ã�¯

� ��î;s$t4u #"!



d�� �G	��.����e��� ��9?�4���V5 	3���@���!��/����@���

��»��r�F¼t½µ¾Q¿^����¾Q¼tÀb¾RÀE�UË�ÌX���@�F¾RÀ ! ��Ö��r�FÌX½¡�2Ã�p@q\ln[Ja�kmÁ�_�l\km[^}�km}1[^s¦crZ`_{lnkm}@]hqn�Xqnl\cra�q5kmqHiup�ZnZnc�}¤l\vm�
[J}@c�[�©tl\j@c�j@[Jlnlnc�ZHl\[^s@k¢iuq'k�}�[^s¦crZ`_{lnkm}@]�qn�Xqnl\cra�Zncrq\c�_�Zui\j�jÔ��ln¯ �h}@c�[{©tlnj�c�a�[^q\l�km}¤l\crZnc�qnlnkm}@]�¥:[JZn¬Xq5k�q
�@Y9� � j ��ln¯X�>}
l\j@kmq:¬JcrZn}�crv>yt_�s�s@vmk¸i�_�lnkm[J}X§xq\stcFiuk Â i�iu[@|Xc1qncFª^p�cr}tiucrq1ir_{vmv�cF|���(�	��*#��=�4��_�Znc1|X�X}t_{a�k¢ir_{v�vm�
vmkm}@¬^cF|*km}Xln[´lnj@c$¬^crZ\}@crv>º�l\j@c³km}Xlnc�Z>©x_Jiuc¡_�}t| k�abs@vmcra�c�}¤lu_�l\k�[J}¡[{©Uqns@km}t|�v�c�q
kmq+vmcu©Rlb[^s¦cr}Dln[´lnj@c
_{s@s@vmk¢ir_�l\k�[J}	s@Z\[^]^Zu_�aba�crZF¯@f�qn�Xqnl\cra�_�vmvm[@ir_�l\[^Z�a+_�}t_{]^crqhzt_�q\k¢i3Zncrq\[^p@Zuiucrq3qnpti\j¡_�q�st_�]Jc1©RZu_�abcrq
_{}t|�iu[Ja�a¨p@}�k¸i�_�lnkm[�}1z¦_�}t|X¥�k¢|Xl\j�ºJp@qncrZ�_{vmv�[@ir_{ln[JZnq�yJkma�s@vmcra¨c�}¤l\c�|3_�q�qns@km}t|XvmcrqFyXZncr}Xl�lnj@chZncrq\[^p@Zuiucrq
l\j¤p�q­_�vmvm[�¥�km}@]U_{s@s@vmk¢ir_�l\k�[J}@q�l\[¨k�abs@vmcra�c�}¤l'lnj@crkmZ�[�¥�}bZncrq\[^p@ZuiucUa+_�}t_{]^crabcr}Xl�qnl\Z`_{lncr]Jk�c�q�¯��@Y5� � � q
z¦cr}@cuÂ¦l�Zncrvmkmcrq�k�}¨j�[�¥±l\[1z@p@kmv¢|3a�[JZnc�a�[@|Xp@v¢_{Z�¬^c�Zn}@crv>¯@�hp@Z�km}¤l\crZnc�qnl�k�q'qncrcrkm}@]3j@[�¥*iup@q\ln[Ja�kmÁ�_�l\km[^}
q\j@[^p@v¢|bz¦c1jt_�}¦|Xvmc�|¨zX��l\j@c1¬JcrZn}@c�v�©RZ\[^a _3s@Z\[^l\c�iulnkm[J}È_{}t|+_^|@|�Zncrq\q�qns¦_^iuc1s¦[^km}Xl�[�©�«Xk�c�¥1¯

�h}@c�¥�_F��©R[JZ5¬^crZ\}@crvmq:l\[U_�vmvm[�¥¡_hqn�Xqnl\cra�©Rp�}tiulnkm[J}¨ln[�ztchZnc�|�cuÂt}@c�|%©R[JZ�_�st_�Z\lnk¢iup@v¢_{Z9_{s@s@vmk¢ir_�l\km[^}
kmq�l\[¨kma�s@vmcrabcr}Xlnc�|3l\j@cU}�cr¥W©Rp@}tiolnkm[^}+km}+lnj@c1¬JcrZn}�crv>¯t°�j�cUÃ�j@[^Z\p@q�a�k¢iuZ\[�§>¬^crZ\}@crv j�dFÒ�lHs¦crZnabkmlnq�ln[
|X�X}t_{a�k¢ir_{v�vm��_^|@|�qncrZ\«^crZ\q CRc^¯ ]¦¯�y%��/�(h������	=�$�.�!�%�4���.�4��D5¥�j�k¸i\j¨_�Z\c�_�z@vmc�ln[�Znp@}¨¥�kml\j._�q\p@s¦crZn«Xkmqn[JZ�s@Znk §
«Xkmvmcr]^c�_�}t|�qnj¦_�Znc�l\j@c�¬^crZ\}@crv�_^|@|XZ\crqnq'qnst_Jiuc^¯��>}qjmd���lnyFlnj@c�¬JcrZn}@c�vt|X�X}t_�abk¢ir_�vmvm��qn�X}Xlnj@c�qnkmÁrcrq�cu·
iukmcr}Xl
�hY�ÃWqnl\p@z@q�©QZn[^a�s@Z\[�ioc�|Xp@Z\c¨qnkm]^}t_{lnp@Z\crq­_{}t|bvmk�}�¬¤q�l\j@cUiu[@|Xc3ln[¨kml\qncrv ©`¯�°�j@c1a
_��u[^Z�_^|X«^_{}Xl`_�]Jc�[{©
l\j@crqnc3l>¥�[�_�s@s@Z\[¤_Jinj�crq�kmq�lnj@crkmZhcu·
iukmcr}tiu�b§:l\j@c1iup@q\ln[^abkmÁrc�|+iu[@|Xc1kmq�|XkmZncFiulnvm�
_Jiriucrq\qnkmz@vmc3lnj@Z\[^p@]Jj
_�¬^crZ\}@crv�l\Z`_�s-¯@��}blnj@ch[^l\j@crZ�jt_{}t|�yJlnj@cha
_r�u[JZ�|XZ`_F¥�zt_Ji\¬¨k�q�lnj¦_�l�l\j@cr�
_{Znch}@[^l�q`ir_{v¢_�z@vmc �Jlnj@chqnkmÁrc
[{© l\j@c�¬^crZ\}@crv�� q:_^|�|XZncrq\q:q\st_^ioc�z¦[^p@}t|�q�lnj@c�}Xp@a¨z¦crZ5[�©¦s@Zn[@iuc�|�p@Zncrq�l\jt_�l�ir_�}¨z¦c�km}¤l\cr]^Zu_�l\c�|3¥�kmlnj@km}
l\j@c�¬^crZ\}@crv>¯@Î+[^Z\cr[�«^c�Z�yJlnj@cr�bkm}¤l\Zn[@|Xptioc�lnj�c­}�crc�|3©Q[^Z�_�¬^crZ\}@crv-qnst_Jiuc�Znc�iuv¢_{a
_�l\km[^}3qnlnZu_�l\cr]^��_{}t|¨k ©
l\j@cUiup@q\ln[Ja�kmÁ�_�l\km[^}�kmqh[^}	_3stc�Z­_�s�s@vmk¸i�_�lnkm[J}�zt_{qnkmq�y�s@Zn[Jlnc�iul\km[^}	s@Z\[^z@vmcrabq�_{Znkmqnc�qnkm}tiucUiop@qnl\[^a�kmÁrcF|
iu[@|Xchkmq�]^vm[^z¦_�vmvm�£_Jiriucrq\qnkmz@vmc^¯X°�j@c��Xp@}t���3q\�¤q\lncra j�d���l q\�Xqnlnc�a jt_�q�_�vmvm[�¥�k�}�]�j@[X[^¬Xq:_{vmv�[�¥�km}@]�p�qncrZ\q
l\[�km}@qnlu_�vmv�lnj�crkmZ�[�¥�}	|XZnkm«JcrZnq�km}+p@qncrZhqnst_JiucdCx_�}¦|+ln[¨km}@q\l`_�vmv�¬JcrZn}@c�vHab[@|Xp@vmcrq�D�y@cr«Jcr}³|X�X}t_{a�k¢ir_{v�vm�
¥�kmlnj�[^p@l�jt_F«Xkm}@]+ln[+Znc�zt[X[^l�lnj@c¨q\�¤q\lncra$¯�°�j@kmq�kmq­Z\crqnl\Znk¢iul\c�|´lnj@[Jp@]^j$qnkm}tiuc¨p�qncrZ3s@Zn[J]^Zu_�a�qhp@qnkm}@]
l\j@craMq\j@[^p�v¸|ÈZnp@}$¥�kmlnj	q\p@stc�Zn«Xkmqn[^Z�s@Znkm«Xkmv�c�]^cU_{}t|+qn[Ja�c1ab[@|Xcrq�[{©�|Xcr«Xk¢iuc¨_^iul\km«¤kml>�mCRcJ¯ ]¦¯myt��Î+f D
_{Znc1}@[Jl:s¦[^q\qnkmz@vmc^¯

� � �%

�£� & �'���¨

���3

� ( & � & ���
� �3���

�>}¨l\j@kmq�st_�s¦crZFy�¥:c�j¦_F«^c�|Xkmq`iup@q\qnc�|+_ha�c�lnj@[@|£©R[^Z5kma�s@vmcrabcr}Xlnkm}@]'Ât}@cu§>]^Zu_�km}@c�|3s�Zn[^l\c�iul\k�[J}�|X[^a+_�km}@q
¥�kmlnj�k�}�_�Î	_^i\j�lu_�q\¬ � q�_^|@|�Zncrq\q:q\st_^iuc�¥�kmlnj�_£«¤kmcr¥Úln[U_{v�vm[�¥�km}@]ha�[@|Xp@vmcrq�[{©H|Xk ² c�Znkm}@]1l\Znp@q\l:vmcr«Jcrvmq�y
_{}t|�|Xk ²�crZnc�}¤l�|�cr«^crvm[Js@a�cr}Xl�[^Z\k�]Jkm}@q�yJln[3ztchkm}¤l\cr]^Zu_�l\c�|bk�}Xl\[U_1p�}@k¢ª^p�c�}t_{a�km}@]�qnst_Jiuc¨ºXlnj@kmq�_�vmvm[�¥�q
_3l\Znp@q\lnc�|	_{s@s@vmk¢ir_�l\km[^}�l\[¨ztc�z@p�k�vml'©RZn[Ja }@[J}X§xl\Znp@q\lnc�|#iu[^abst[J}@cr}XlnqF¯

�hp@Z¨Znc�qnp@vmlnqbqnj@[�¥ lnjt_{l�Y�Y�Ã s@Zn[�«Xk¢|Xcrq3©x_{qnl¨km}XlnZu_F§n_�s@s@vmk¢ir_{lnkm[^}µ��Y�Ã CRcJ¯ ]¦¯myH�{�t¯Ô� V�q\c�iuqb[^}±_
Y�Ã! {� "J�¡�^�´Î+j@Á$D�º�Y�Y�Ã [Jp@lns¦crZÐ©R[^Z\a�q�Î	_JinjDÒ@¯ÔÓ$�nY�Ã�zX�*_$©>_^iul\[^Z�[{©U�t¯!��p@Znl\j@crZ\a�[^Z\c^y�kmlbk�q
q\[^a�c�lnkma�c�s¦[^qnq\kmz@vmcUl\[
[Js@lnkmabk�Á�cUY�Y�Ã z¤�#qncrvmc�iul\km«^crvm�	km}X«^_�vmk¢|@_�l\km}@]U°��-ÇWcr}XlnZ\k�c�q�y-lnjXp@q�Znc�|�ptiukm}@]
Y�Y'Ã�[�«^crZ\j@c�_^| CRc^¯ ]t¯my�dF�@¯Ô� V�q\c�iuq4Dr¯�Ã�[J}tiucrZ\}@km}@]¡iup@q\ln[^abkmÁ�_�l\k�[J}�y5[^p�Z�_�s@s@Z\[¤_Jinj*_{v�vm[�¥�q¨iucrZ\l`_�km}
q\�¤q\lncraO©Rp@}tiolnkm[^}@qbln[´ztc	lu_�kmvm[^Z\c�|´ln[±_ st_�Z\lnk¢iup@v¢_{Z�_�s@s@vmk¢ir_{lnkm[^}�� q¨}@c�c�|Xqµº�¥�c³_�Z\c³s¦_�Znl\k¢iup@v¢_�Z\v��
km}XlncrZ\crqnl\c�|#k�}+kma�s�v�c�a�cr}Xlnkm}@]1_{s@s@vmk¢ir_�l\k�[J}�q\stc�iokÍÂ�i1|Xcr«Xk¢iucU|XZ\km«^crZ\q�¥�j@k¢i\j+Znp@}	km}+qnp�stcrZ\«Xk�q\[^Z��­Y9q�¯
�-km}t_�vmvm�Xy^kml�[�²�crZnq�iu[^abst_�l\k�z�k�vmkml>��©R[JZ�Î#_^i\jX§>zt_�q\c�|	_�s�s@vmk¸i�_�lnkm[J}@q�¯

ù � ��ù &



���������
	���
���	�������������������� �!���"���$#%�����'&)(%(*�+	,�����-	,�.���0/%��	���
"12	3�*�4��5)�4�.	��*�4#6�7��8��.��9":;�4�����4�4��	��.��dF�

�hp@Z�k�}�k�l\k¢_�v@Z\crqnp@vml\q�k�}¦|Xk¢ir_�l\c�lnjt_{l:s@Z\[^l\c�iulnkm[J}
|X[Ja
_�km}@q�ir_{}�z¦c�kma�s�v�c�a�cr}XlncF|�km}�Î	_^i\j�¥�kml\j@[^p@l
cu�@l\cr}@qnkm«JcU¬JcrZn}@c�vHab[@|Xk Â ir_�l\km[^}�¯X°�j@[Jp@]^j+¥�c1jt_F«JcUi\j@[^q\cr}³Î	_Jinj$_�q­_3¥�[^Z\¬Xztcr}¦inj$ln[bkma�s@vmcra¨cr}Xl
[Jp@Z�_{s@s@Z\[¤_^i\j�y{¥:c�z¦crvmkmcr«^chlnjt_{l�lnj@c�_�s@s�Zn[¤_Ji\j¨k�q'c�ªJpt_�vmvm�U_�s�s@vmk¸i�_�z@vmc�ln[1[Jlnj@crZ�a�k¢iuZ\[�§>¬^crZ\}@crvmq5qnpti\j
_{q:Ã�j@[^Z\p@q!jmd�Ò�ln¯�°�j�c�a�[@|XcrvXkmq�iup@ZnZ\cr}Xlnvm�¨z¦crkm}@]1|Xcr«^c�v�[JstcF|3k�}Xl\[£_�iu[Ja�s@vmcrl\c:«JcrZnq\km[^}@km}@]�s@Z\[^ln[Jl>�Xstc
[J}³_¨Ã�j@[^Z\p@q�s@v¢_�lÐ©R[^Z\a ¥�j@crZ\cU¥�c1¥�[^p@v¢|+_�vmqn[¨vmkm¬^c�l\[�cr«^_{v�p¦_�lnc�[Jp@Z­_{s@s@Zn[X_^i\j	[J}
ab[@|XcrZn}	���n�@Ã
s@Z\[@iucrqnq\[^Z\q�¯

�b����ÀH¼�ØUÑQÌ@É�!¦ÌX½µÌXÀ�����°�j�cU_�p@l\j@[^Z\q�_�Z\c­]JZ`_{lncu©Rp�v�ln[¨l\j@c1_�}@[J}X�¤ab[^p@q'Zncu©Rc�Zncrcrq£©R[^Z�lnj@c�k�Zhp@qnco©Rp@v
q\p@]^]Jcrqnl\k�[J}@q1km}$a
_�¬Xkm}@]¨l\j@c¨s@Znc�qncr}Xl`_{lnkm[^}µ[{©�l\j@kmq1st_{stcrZ3iuvmc�_�Z\crZ�¯-ÆµcU¥�[^p�v¸|#_�vmqn[+vmkm¬^c3ln[+lnjt_{}@¬
�{§ÐY5¯���[^p@l\c�_�pÈ©R[^Z�j@crvms$[^}	l\j@c¨kma�s@vmcrabcr}Xl`_{lnkm[�}
_{q­¥�crvmv�_�q��U¯ñ�>qnq`_{Zn}X�³_{}t|³Y5¯ f3¯ �ñcrc�©RZn[Ja lnj@c
Ä�}@km«^crZ\qnkml>��[{© ��c�¥�ir_{qnl\v�c£©R[^Z�j@c�v�s�©Rp@v�|Xkmq`iop@qnq\k�[J}@q�[J}+lnj@c1iu[J}¤l\cr}Xl�[{©Hlnj�k�q�s¦_�s¦crZ�¯

� � �^������

�h�­�

jmd4l f­iriuc�lnl`_ CxÎµ¯ Dry�Ç:_{Zn[J} Cx��¯ D�y:Ç'[^vm[^q\¬X� CRÆÅ¯ D�y���[Jvmp@zRCx�3¯ Dry:�h_�q\j@k¢| C>�1¯ Dry'°5cr«^_�}@k¢_{} CRf3¯ Dry
�:[^p@}�]�CxÎµ¯ D�y �XÎ	_^i\j��^_ ��cr¥ �hcrZ\}@crv���[^p@}¦|@_�l\k�[J}1©Q[^Z:Ä�}@k �%�hcr«Jcrvm[^s@abcr}Xl��tyFkm}q:;�4�$�4�4�4#.	���
��
��i �,�h�	�B�$���O	 ��

����� � /�8�8���� �;�.��i$�������*�4��yXst_�]Jcrq­�JÒF§rd^d���y��Jp@vm�	d�� "^�@¯

jÔ��l f�}t|Xc�Znqn[J} CR°1¯ ��¯ D�y��r�O� �;���$�ai$�e�)&)(?(��+	��4���-	��e� � (h�4��	 �;���a(h�������-	��h
 � 9�������80�ryX°5c�i\j@}@k¢ir_{v���cu§
st[JZnl�}�[t¯@Ä�Ã�Ç  ^Ã����8�^Ò  ^�JÒ "@yXÄ�}�k�«JcrZnq\kml>�¨[�©:Ã�_�vmk ©R[^Z\}@k¢_�Ç�crZ\¬^crvm�Xy�dF�^�^��¯

jÔÒ�l Ç�crZ\qnjt_J|dCxÇh¯ �1¯ Dry�f�}t|Xc�Znqn[J}'CQ°1¯ ��¯ Dry���_{Ár[�¥�qn¬^_\C���¯Ô�U¯ D�y���c�«¤�"C�A1¯ ��¯ Dry �¤��km]Jj¤l>¥�crkm]^jXl���cra�[Jlnc
Y5Zn[@iuc�|�p@Znc³Ã�_{vmv �¦y�km}K& �a�����4�.���$�?����	��.���k�e� �;�.8\(*/%�-	3��
 � 9��4����8g�ry�«J[^v " C`d�Dry��@crz�Znpt_{Zn�
d��^�JÓ@yXst_{]^crq�ÒJ�F§n�^��¯

j �.l Ç�crZ\qnjt_J|mCxÇh¯ �1¯ DryXÃ�jt_{a¨ztcrZ\q)CxÃ�¯ D�y%�5]J]^crZ\q Cx��¯ D �4�;�e���¢y �¤�@Y9� �	�Xf�} �-�@lncr}�qnkmz@vmc­Î+k¢iuZ\[^¬JcrZn}@c�v
©R[^Z1fhs@s@vmk¢ir_�l\km[^}X§>qns¦c�iuk Â i¨�hs¦crZ`_{lnkm}@]³�X�Xq\lncra��XcrZ\«Xk¸iocrq��¦y�km} :;�����4���4#e	���
��k��i"�,�h�����,�k& �a�
� 	=
?�4(O���k�e�������O�4( �e� �����p���
	��h
��a(h�������-	3��
 � 9�������80�����m&)(%(*�+	,�����-	,�.��� ���f�4�4#��ry�Æ¡_�Zu|Xcr}�y
��crZna+_�}X�Xy¤�Xc�s@lncra¨z¦crZ1dF�^���¦¯

jÔ��l Ç�v¢_^i\¬dCx�3¯Ô��¯ Dry �¤�@i\j@c�|�p@vmk�}�]U�Xp@s@s¦[^Z\l5©R[JZ:Ã�[^}tiop@ZnZ\cr}tiu�+_�}t|¨Y5_�Zu_�vmvmcrvmkmqnaDkm}¨lnj@c�Î	_^i\j��hs¦cu§
Z`_�l\km}@]��X�Xqnl\cra �¦y^km}� � � � �;�.8\(*/%�����ry@�J�dCxÒ%Dry@Î	_F�$d��^�JÓ@yJst_�]Jcrq�Ò^� §x�XÒ@¯

jÔ��l Ã�jt_�q\c0C!�¦¯Ô��¯ DryX��cr«X�dC-A1¯ ��¯ D�y �@c�crvm�qCxÎµ¯ �t¯ D�y^��_{Ár[�¥�qn¬^_"C���¯Ô�3¯ D�y �¤��jt_�Z\k�}�]£_{}t|3f­|�|XZncrq\qnkm}@]3km}
_1�Xkm}@]^vmc�f�|@|XZnc�qnq��Xst_Jiuc­���¤q\lncra��ty�km}'& �a�"�����e���$�?���-	,�.��� �e� �;�e8!(�/%�-	��h
 � 9��4�p��8g�oyJ«^[Jv�d��
CxÒ?D�y ��[�«^cra¨z¦crZ�d��^�{�t¯

jÔ��l �@[JZ`|mC>Ç�¯ Dry��ñcrs@ZncF_�p C!�t¯ D�y �"�5«^[Jvm«¤km}@]�Î#_^i\j³Ò@¯ÔÓ3l\[
_�ÎÈk�]JZ`_{lnkm}@]¨°�j@Z\c�_^|$Î+[@|Xcrv �ty¦km}m:;�����
���4�4#.	3��
$����i ���O�#� �$���O	 �$�d	����������;�.��i����4���*�4��yHÃ�_{vmkÍ©Q[^Zn}�k¸_�y�Ä�}@kmlncF|µ�Xl`_{lncrqFy%�¤_�}Xpt_{Zn�¶d��J���ty
st_�]Jcrq­�J�F§rd^dr�¦¯

j "�l A�_�abkmv�l\[^}mC&�%¯ D�y �h[^p@]Jkm[^ZnkmqgCxY5¯ Dry �J°�j@c¨�Xs@Znkm}@]���ptiuvmcrp�q �5_
ÎÈk¸ioZn[�§>¬^c�Zn}@crv9©R[^Z�[^z^�oc�iulnq �ty-km}
:;�����4���4#e	���
��f��i\�,�h�'�B�$���O	 � � /
8"8���� �;�.��i$���4��������yX��j�k�[¦y¤Ä�}@kmlnc�|b�Xl`_{lncrqFy(�^p@}�cUd��J���¦y^st_{]^crq
dr�¤� §odF�^��¯

� ��î;s$t4u #"!



dF� �G	��.����e��� ��9?�4���V5 	3���@���!��/����@���

jÔ��l ��[Jv¢|Xkm}@]^crZ C ��¯ �t¯ D�y�Ã�jt_�q\c�C �t¯Ô��¯ Dry��9]^]^c�Znq�C>��¯ �t¯ Dry �Jf�Zuinj�k�l\c�iul\p@Z`_{v��Xp@s@s¦[^Z\l�©R[^Z3�Xkm}@]^vmc3f­|J§
|XZncrq\q
�Xs¦_^iuc+��s¦crZu_�lnkm}@]µ�X�Xqnl\cra�q �ty-km}Z:;�����4���4#e	���
��k��i��,�h�� ����������*����	��.���.���;�.��i$�������*�4�q�.�
& �����
	=���4�4��/����.� � /$(%(h�e�4�!i$�e�q:;����
.���.8"8"	���
�
 �e��
�/O��
e��� �e�*# �a(h�������-	��h
 � 9��4����8g�ry�Ç�[Jqnln[J}�y
Ä�}@kmlncF|	�Xl`_{lncrqFyt��iul\[^z¦crZUdF�^�^��yXst_�]Jcrq1d��J�F§rd "J�@¯

jmd�Ó�l ��cr«X�mC-A�¯ D��;�4(O�?>�	��n	=�-9�� �!���$�4# �;�e8!(�/%�p��� � 9��4����8g�ry@��km]Jk�lu_�v�Y5Znc�qnq�y�Î	_{qnqF¯�d�� "��¦¯
jmd^d�l ��kmc�|X¬Xlnc C!�t¯ D�y��^�>abs@Zn[�«Xkm}@]	�nY'Ã�z¤� �hcrZn}@c�v£�hcrq\km]^} �¦y5k�}R:;�4�$�4�4�4#.	��h
$����i ���O��
 � �,� & �a�

� 9.8!(O����	�/�8 �.�	�a(h�������-	��h
 � 9��4����8 :;��	3�*��	 (*�@���ry���[^Z\lnj¨Ã�_�Z\[^vmkm}t_@y�Ä�}�k�l\c�|3�Xl`_{lncrqFy¤�hc�iuc�a¨ztcrZ
d��^�JÒ@yXst_{]^crq��JÓ^Ò §Ð��d��@¯

jmd���l Î+p@vmvmcr}t|XcrZ C>��¯ �t¯ DryF«^_�}3��[^q\qnp@aVC&�¨¯ D�yr°�_�}@c�}¤z¦_�p@a CQfU¯Ô��¯ Dry�«^_�}U��cr}@crq\qnc0C>�1¯ Dry�«^_�}U��l`_F«^c�Zncr}
C-A1¯ D�y �Jf�ab[¤c�zt_ �Jf �hkmqnl\Znkmz@p@l\c�|	�hstc�Z`_�l\km}@]
�X�Xq\lncra�©R[JZ�l\j@c�d��J�^Ó{q��tyXkm}  � � � �;�.8\(*/%�����ry
Î	_F�³dF�^�^Ó�y^s¦_�]^c�q��^��§n�^Ò�¯

jmd�Ò�l ��[^Á�k�c�Z0CxÎ ¯ D�y@fhz@Zn[Jqnqnkmab[�«qC!�U¯ D�y@f�Z\a
_{}t|7C ��¯ DrytÇ'[^p�v�c CR�r¯ Dry���kmcr}mCxÎµ¯ Dry���p@kmvmvmcra�[J}¤l CxÎµ¯ Dry
A�crZ\Zna
_{}�C �:¯ D�y¤��~cr[^}t_{Z`| CxY5¯ Dry@�-_�}@]Jv�[Jkmq;C>��¯ Dry ��crp@jt_{p@qncrZ CQÆ8¯ Dry �^°�j@c�Ã�j@[^Z\p@q��hkmqnlnZ\kmz@p@lncF|
��s¦crZu_�lnkm}@]+�X�Xqnl\cra �¦y^km} �;�.8\(*/%��	���
 � 9��4�p��80�ry�«^[^v�dgCR��Dry�st_�]Jcrq��^ÒJ�F§n�^�^Ò�y¤��iul\[^z¦crZUdF�^��d^¯

jmdr�el � ��	 �.��� �f� �����@��(*8����h� �B�4(�	����oyX°�j�cU�Xp@}t���+�hstc�Z`_�l\km}@]��X�Xqnl\craM��cu©QcrZncr}¦iucUÎ	_{}¤p�crv>¯
jmd���l�°�j@cr¬X¬^_�l\j CxÃ�¯ fU¯ D�y���cr«X� C�A1¯ ��¯ Dry �¤�ñ[�¥�§Ð�-_�lnc�}tiu�±Ã�[Ja�a¨p@}�k�ir_{lnkm[^}$[^} A�km]Jj ��stcrcF|���crlÐ§
¥:[JZn¬Xq��¦y5k�}K& �a� �����.�h���%�4��	��e���k�.� �;�.8\(*/%��	���
 � 9�������80�ry5«^[Jv­dJdqCx�%Dry�Î	_F�¶d��J�^Ò�y�st_{]^crq
d��^� §Ð�JÓ^Ò�¯

jmd���l�Æ¡_�jXztcqC �t¯ Dry5��p¦iriu[ C>��¯ Dry�fh}t|XcrZ\qn[^}RCQ°1¯ ��¯ D�y ��Zu_�jt_{a Cx��¯Ô��¯ D�y �%�-·
iok�c�}¤l3�X[�©Rl>¥�_�Z\cu§nÇ:_{qnc�|
�t_{p@vmlU�>q\[^v¢_�l\k�[J} �ty-km} :;�4�$�4�4�4#.	��h
$����id���O��
 � �,��& �a� � 9.8\(O����	�/�8 �e���a(h�������-	3��
 � 9��4����8
:;��	��*��	 (��@���oy ��[^Z\lnj	Ã�_�Z\[^vmkm}t_@yXÄ�}@kml\c�|	�Xlu_�lnc�q�yt�hc�iocra¨ztc�Z1d��^�JÒ@yXst_{]^crq��JÓ^Ò §Ð��d��@¯

ù � ��ù &
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