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C'DFEHGIDFJLK/DFMONQPHR4STPUPTV

W�XZY GIM\[Z]FG�^UM`_ aT^Ub Xdc ^ XZe M\D`fhg X
i
jk]`Dl_ S'Nnmpo�D XZe bZDFqrJts�gTuru
v bZ^ X DT_ SUwTxzy|{Uxhwl{
D~}�J�gTqru�_ �\KZu��zEHM�q X ]`DFG�^ X�� D e [
i
jk]`D�s�^T[ZM Y _ ��o��
��urg Y�Y�� DFDFG�q X fZ_-��D eZX D Y�e gQ��m'_�PUPLGI^�N�PH_�PUP v	�����

� ^UK/DFM\G Y ^ X s
gTu�u�R � ^�^UJ�PUVhw
�:bHD�^n�TD`M�gTM�]�bZq X f�gTq�J?^l�:GIbZq Y ]`^T[ZM Y D�q Y G�^�D��HgTJkq X D�GIbHD�q X GIDFMIgT]�GIq�^ X ^T��E5^l}

u�q�GIq�]QgTu�g XZe DF]`^ X ^UJ�q�] ]`^ XZY q e DFMIglG�qr^ XHY q X �T^Uu��TD e q X J�gT¡%q X fdu�^hg XZY GI^ e DF�TD`ur^TEZq X f
Y ^n�TD`M\D`qrf XZY�¢ D � f � ]`^T[ X GIM�q�D YI£ R	g XZe GIbZD ]F^UJ�EHurD`JkD X GIgTM\��]`^ XZY q e DFMIglG�qr^ XHY q X �U^Uu¤�UD e
q X M\D`E¥gQ��q X f�GIbHD`J � i�E5D`MIg¦GIq X f §�q¤GIbZq X GIbZD¨�©^UM�J�glG�^T� gkE5^Uu�qr]F��§�^TM�¡ Y bZ^TE�J�D`g XZY
]�bZ^�^ Y q X f
g Y E5D`]Fq�ª¥]�E/^Uu�qr]��zEZM�^TKZurDFJdRlg XZe g�E¥gTM\G�qr]F[Zu�gTM<]Furq�D X G �	W�X ^U[ZM«EZM�DFurq�J�q X gTM\�
e q Y ]F[ Y�Y qr^ XZY urg Y G!C'EZM�q X fZRTG�bZD:EZM\^UKZurDFJ¬^l�5§�bHDFGIbHD`M�g XZe bZ^�§­�
M�fTD X GIq X g Y bZ^T[Zu e fU^
gTK5^U[HG E¥gQ�'q X f¨q�G Y ]`M\[ Y bZq X f¨EZ[ZKZu�qr] e D`KHG�D`JkD`M\fUD e g Y g
G�^UEZq�]:^T�5q X GIDFM�D Y GQRh§�q�G�bLGIbZD
��M�fUD X G�q X D fU^��TD`M X J�D X G®gTEZE5DQglM�q X fdg Y G�bZD ^UKh�'q�^U[ Yd¯ ]FurqrD X GI° � �8]`u�^ Y DFu��±M\D`u�g¦GID e
² [ZD Y GIq�^ X q Y §�bHDFGIbHD`M�G�bZD W³��´dY bZ^U[Hu e ^lµ¶DFM	]F^ XZe q¤GIqr^ X gTuh]`M\D e q¤G	G�^�G�bZD���M�fUD X G�q X D Y R
g XHe ^ X §�b¥g¦G�G�D`M\J Y RH§�q�G�b·G�bZD W³��´ g Y GIbZD ¯ ]FurqrD X GI° �

¸



o9D`]Qgl[ Y Dpu�^hg XZY gTM�D�J�g e D®q X G�bZDLg X G�qr]`q�E¥glG�qr^ X ^T�!M\D`E¥gQ��J�D X GQR/§�bHqrurD¨GIbHDF��gTM�D
�TD`M\�·�©M�D ² [ZD X GIu¤��M\D`E¥gTq e q X GIbZDOq X GIDFM�D Y G Y ^l�+K/DFq X f�gTKZurD¨GI^�]`^ X GIq X [ZD®GI^�G�gT¡lDL^U[HG
Jk^UM�D:u�^hg XZY RhGIbZD e D`]Fq Y qr^ XZY G�^OM\D`E¥gQ�kg XZe GI^�urD XZe glM�D�]`u�^ Y DFu��pq X G�D`M³§�^��UD X���v ^TG�D X }
G�q�gTu u�D XZe D`M YOX D`D e G�^dGIbHq X ¡±glK/^U['G�G�bZD e D`KHG�^UM YOY [ZK Y D ² [ZD X G q X GIDFM�D Y G Y q X M�DFE¥gQ�%}
JkD X GO^UM e DF�¹gT[Zu¤G ¢©Y ^��UDFM�DFqrf XZY gTM�D�b¥gTM e GI^·G�gT¡lD�GI^d]`^U[ZM³GQº £ §�bHqrurDkfU^��UDFM X JkD X G Y
G�b¥glG�M�D`EZg�� e DFKHG Y J®[ Y G
]`^ XZY q e DFM X ^lG�^ X u¤��GIbZD e ^UJkD Y GIqr]�E5^Uurq¤GIqr]`gTu�]FurqrJ�glG�DTR¥KZ[HG
gTu Y ^ GIbZD e q Y E/^ Y q�G�qr^ X ^T� urD XHe D`M Y GI^�§�gTM eHY�Y [ZK Y D ² [ZD X G¨M�D ² [ZD Y G Y �©^UM�]`M�D e q�G � �:b�[ Y
G�^�g X gTu¤��»`D®G�bZD e D`]Fq Y qr^ XZY ^T�!§�bZDFG�bZD`M�G�^�urD XZe R�g XZe §�bZDFG�bZD`M�G�^�M�DFE¥gQ�UR�§9D X D`D e
G�^�]`^ XZY q e D`M�J�glG\GIDFM Y �©M\^UJ ¯ K5^TGIb Y q e D Y °ZR%�\[ Y Gzg Y GIbZDOfU^��UDFM X JkD X G Y R�K¥g X ¡ Y R�g XHe
q XZe q���q e [¥gTu/K/^ XHe bH^Uu e DFM Y §9DOglM�D�g X gTu¤��»`q X f e ^ �

¼¾½¥¿+À¨Á³Â�Ã

�:bZq Y q Y g �©[ XHe gTJkD X G�gTu�u���]`^Uu�u�gTK5^UMIg¦GIq��TDz[ XZe DFM\GIgT¡%q X fZR5g XHe�W §�q�uru X ^lG��©^Turur^�§ÄGIbZD
EZM�gT]FG�qr]FD&GIb¥glG�q Y ]`[ Y GI^UJ�gTM\�®q X ^TG�bZD`M Y D�G�G�q X f Y ^T� ¯ fUM�g e q X fz^ X gz]`[ZM³�UD`° �+W�XZY G�DQg e R
�T^U[ZM:fUM�g e D e DFE/D XZeZY bZD`g���q�u���^ X GIbZD Y [Z]`]FD Y�Y ^UM��¹glqrur[HM�D�^T�ÅGIbZDzfUM\^U[ZE�D X G�D`M\EZM�q Y D �
�&G�GIbZD Y glJ�D¨GIq�J�DlRH�U^U[d§�qruru¶K/D�q X �U^Tu��UD e q X·Y D��UDFMIgTu Y E5D`]Fq�gTu Y [HKZfUM�^T[ZE Y R4�©^UM�^ X D
^T�¨§�bZq�]�bÄ�T^U[1§�qru�u
K5D e D Y qrf X g¦GID e G�bZD±urD`g e D`M �ÇÆ ^U[HM�fUMIg e D�§�qruru�M�D�È¥D`]�G��U^U[ZM
E5D`M³�©^UM�J�g X ]FDz^ X GIbZD Y DOg Y�Y qrf X JkD X G Y g Y §9D`u�uÅg Y �©^UM&GIbHD�^��TD`MIgluru�fUM\^U[ZE·EZM�^n�\D`]FG �
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o�[Hur^�§¨R aTD`M�DFJ®� g XHe Î D XZX D�GIb � ^TfU^Tµ � N�ÏUxTÏ � ¯ C�^n�TD`M\D`qrf X
Ð D`KHG`_ W�Y GI^ ´ ^TM�fUq¤�UD G�^ ´ ^UM\fUDFG�Ñ�° Ò
Ó�Ô�Õ�Ö�×�ØTÙ Ú�×�Û¦Ù¶Û¦ÓpÖ�×
Ü Ô�Ý�Ö�Ô�Þ mlÏH_�{UVnßHwTP � bhG�G�E�_�àUàlurq X ¡ Y`� � Y G�^UM � ^UM�fhà Y q�]`qáÑ Y qr]`q�âzPUPUPhSn}
xhSTxhSUã STx'N�ÏUxUÏUPTVhã STÏhmTÏhãpVT�ONnãpVh��{hVhãpVT��C Ð�W � ´ ��ãpVUä�S � P � �:i�ãpVUo&Sn}6å �

o�[Hur^�§¨RæaTDFM�DFJ®� g XZe Î D XZX DFGIb � ^TfU^Tµ � N�ÏUÏUP � ¯ ��urD`g X q X f å�E �ç^UM\u e
Ð D`KHG-�èq�G�bZ^U[HGêézDFG\GIq X f �	gT¡lD X G�^ G�bZD ��urDQg X D`M Y`� ° ë¥Û¦ì'Õ~Ù5ØTíîÛ6ïðÚ�×�Û¦ñ
Ù¶Û¦ÓpÖ�× ò�Ô�ÕIó�ô¥Ô�×�õ�ÖáÝTÔ�ó {Z_�VHN�ß�{hS � bhG�G�E�_�àUàlurq X ¡ Y`� � Y G�^UM � ^UM�fhà Y q�]`qáÑ Y qr]`q�âzPUxUÏhwn}
VUVUPUÏhã STx'N�ÏUÏUPhS¦{%ã STÏT{%ãpVT�ONnãpVh�&VHNnãpVT���&å��&� Ð �¾ãpVUä�S � P � �:i�ãpVUo&Sn} v«�



Ð qö�Hq¤GQR/����q X g Y b÷g XZe aT^Ub X÷c ^ XZe M\D`fhg X�� STPUPTP �±¯�v ^Uurq¤GIq�]QgTu v ^�§9D`MOg XZe GIbZDk��M\D e }
qrKZq�urq�G���^T��é¨^��UDFM X JkD X G Ð DFKHG � °�ë¥Û¦ì'Õ~Ù5ØTí�Û6ï�Ú�×�Û¦Ù¶Û¦ÓpÖ�×�ø�ù¥Ô�Û¦Õ~úOÏT{Z_�xUPnß5N�PUw � �	^
K/D e q Y GIM\qrKZ['GID e q X ]Fu�g Y\Y`�

é¨gTurqrg X q�R«C'D`K¥g Y GIqQûg X R Ð g X qrDFu!s�D��'J�g XZX g XZe�� glM�q�g X ^d�«^UJkJ�g Y q � STPUPUV �ü¯ é¨M\DQglG
ä �'E5D`]�G�glG�qr^ XZY g XZe s
glM e �:qrJkD Y _<�:bHD��
M\fUD X G�q X D9��^ X �UDFM\G�qrKZq�urq�G�� v u�g X�� °�Ú�×�Û¦Ù¶Û¦ñ
ÓpÖ¹Ø�V � bhG\GIE�_�àUàlJL[ Y D � �\b%[ � D e [4àI�\^U[ZM X gTu Y àlD`]F^ X ^UJkq�ghàn�HPTPUVhàTV � Slfhglurq�g X q � bhGIJku �

W�X GIDFM X g¦GIqr^ X gTu � ^ X DFGIgTM\� ´ [ XZe�� STPUPUV � ¯ ��M�q Y q Y�� D Y ^Uur['GIqr^ X q X G�bZDÄ��^ X GID~��G
^T�.C'^��UDFM�D`q�f X?Ð D`KHG � D Y GIM\[Z]FG�[ZM�q X fZ_ � C'[ZJkJ�glM\�ý^T�.��^ XZY q e DFMIglG�qr^ X g Y`� ° �
b%G\GIE�_�àUà¦§:§:§ � qrJ � � ^UM�f%à¦D���GIDFM X gTu�à X E4à¦E e MIà Y�e M�J�àUSTPUPUVUàTPHNnSTxTPUV � b%G�J �

Î � e u�g XZe R ´ q XZX g XHe ä e §�gTM e v M�D Y ]`^lG�G � N�ÏUmUm � ¯�� [Zu�D Y-� glGIbZDFMðGIb¥g X
Ð q Y ]FM�D�GIqr^ X _ �:bZD W�X ]`^ XZY q Y GID X ]F� ^T�þizE'GIqrJ�gTu v u�g XZYF� ° ë4Û¦ì�Õ~Ù5ØTíÿÛ6ï ò�Û¦ñ
í Öáõ�Ö�×�ØTí Ú�×�Û¦Ù¶Û¦Ópú xhw'_ {%mTV�ß�{hÏhS � bhG�G�E�_�àUàlurq X ¡ Y`� � Y G�^UM � ^UM�fhà Y q�]`qáÑ Y qr]`q�âzPUPhSUSn}
VUxUPUxhã STx'N�ÏhmUmTP � ã STÏUxhwUãpVT�
VhãpVh��{%mTVUã Vl� ��� � Ð � W ãpVUä�S � P � �:i¨ãpVUo:Sn} � �

� ^UM\G�b�R Ð ^U[ZfTu�g Y\Y g XZe o&glM�M\� ��D`q X fhg Y G � N�ÏTxUÏ � ¯ ��^ XZY GIq�G�[HGIq�^ XZY g XHe
��^UJ�Jkq�G�J�D X GQ_ �:bZD ä �U^Uu�[HGIq�^ X ^T� W�XZY GIq¤GI[HG�qr^ XZY éz^��UD`M X q X f v [ZK'}
urqr] ��bZ^Uq�]`D q X C'D��UD X G�D`D X G�b ��D X G�[ZM\� ä X fUurg XZe�� ° ë¥Û¦ì'Õ~Ù5ØTí Û6ï Ú�×�Û¦ñ
Ù¶Û¦ÓpÖ�× �
Öró�õ6Û¦Õ~ú {hÏH_�xUPUV�ß'VhS � bhG�G�E�_�àUàlurq X ¡ Y`� � Y G�^UM � ^UM�fhà Y q�]`qáÑ Y qr]`q�âzPUPhSUSn}
PhwTPhmUã STx'N�ÏUxUÏHN�SUã STÏT{hÏhãpVT��{%ãpVh�&xUPUVUã Vl����������ä9i¨ãpVUä�S � P � �:i�ãpVUo&Sn}6Ï �

CHgl]�b Y R�aTDFµ/M�D��UR�aTD`M\D`J®�Ço�[Hur^�§ g XHeþÎ D XHX DFG�b � ^UfU^Tµ � N�ÏUxUx � ¯ ��^UJ�EHM�D`bHD X }
Y q��TD Ð DFKHG � D�GIqrM\D`JkD X GQ_ �:bZDîo9^Uurq¤�'qrg X ä��ZglJ�EZu�D � °��:Õ�ÕIÛ��¦ÖáÙ	�îò:Ø�ô¥Ô�ÕIó¬Û¦Ù
Ú�×�Û¦Ù¶Û¦ÓpÖ�×1Ò
×�õ�ÖáÝ�Öáõ¹ú�NQÏUxUxH_�mTPhw�ß'm'Nnw � bhG�G�E�_�àUàlurq X ¡ Y`� � Y G�^UM � ^UM�fhà Y q�]`qáÑ Y qr]`q�âzPUPUPhmn}
STVUPUVhã STx'N�ÏUxUxhã STÏ'N�ÏUxUxhãpVT��SUãpVh�:mTPhwTã Vl��� Ðz� ��o&ä�ãpVUä�S � P � �:i¨ãpVUo:Sn}�å �
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�:bZq Y §�q�uru¥K5D
g X ^UM\fhg X q�»QglG�qr^ X gluZJ�DFDFG�q X f � �çD�§�qru�u X D`D e GI^�J�gl¡TD
]F^ X ]FM�DFG�D
EZurg XZY
M\D`fhgTM e q X fO^U[HM�G�M�qrE GI^��
M\fUD X G�q X gOg XZe ��bHqrurD�glG�GIbHD
D XHe ^T�«i�]�GI^UK5D`MFRHg XHe §9D�§�qru�u



X DFD e gTfUM�DFD9^ X G�bZD9q e D X G�q�G��z^T�H^U[ZMÅ]`u�qrD X G`R ¢ ÔIHKJL�%H	GIbZD!��M�fUD X G�q X D�fU^��UDFM X JkD X G £ g XHe
G�bZD X glG�[ZM�D ^T�!GIbHDkEHM�^UKZu�D`Jý§�Dp§�qru�u	K5Dp§�^TM�¡%q X f�^ X.¢ �©^UM�D��HgTJkEZu�DTR�GIbHDpM�D`urglGIq¤�UD
JkD`M\q�G Y ^T� e DF�¹gT[Zu¤G±Ý`óIH g XèW³��´ §�^UM\¡T^U['G £�� ��D�§�qru�u
[ Y D���bZqru�D�GI^��©^UM\JL[Zu�g¦GID
]F^UJ�EZgTM�q Y ^ XZY §�q�G�b®��M�fUD X G�q X g�GI^�bZD`u�E®]`urgTM�q¤�á�zbZ^�§ü�
M\fUD X GIq X g�fT^TG�q X GI^�q�G Y ]`[HM�M�D X G
]FM�q Y q Y R¥g XZe GI^pGID Y G�^U[ZM&G�bZ^U[ZfTb%G Y glK/^U['G�bZ^�§ q�G�JkqrfTb%G&D���GIM\qr]Qg¦GIDzq�G Y DFu�� �
W §�g X G�GI^�EZM\D Y D X G Y ^UJkD±g X gTu¤�%GIqr]`gTu�K¥gT]�¡%fUM\^U[ XZe J�g¦GID`M\q�gTu�^ X G�bZD±E5^Uurq¤GIqr] Y

^T� e DFKHG � v DF^UEZu�D Y bZ^U[Zu e M\DQg eM� ^TM\GIbÄg XHe ��D`q X fhg Y G ¢ N�ÏUxUÏ £ R�§�bZqr]�bÄq Y �¹gTq�M�u¤�
e q Y ]F[ZM Y q��UDlR¥g XZe q Y&X ^�§ g Y G�g XHe gTM e ]Fq�GIglGIq�^ X ^ X G�bZDz[ Y Dz^l�	E5^Uu�q�GIq�]QgTu¥q XZY G�q�G�[HGIq�^ XZY
G�^çfU[¥glMIg X GIDFD e DFKHG�M\D`E¥gQ��JkD X G �¾W §�qruru�glu Y ^÷G�gTu�¡�gTK5^U[HGkGIbZDdfUD X DFMIgTu�EZM\^UKZurDFJ
^T� ¯ G�qrJkDp]`^ XZY q Y GID X ]F��° e q Y ]F[ Y�Y D e q X�Î � e urg XZe g XZe�v M\D Y ]`^TG\G ¢ N�ÏhmUm £~� �:bZq Y q Y g
K¥g Y qr]kKZ[Zq�u e q X f·KZur^�]�¡±�©^UM e q Y ]F[ Y�Y qr^ XHY gTK5^U[HGO]`^UJkJ�q¤GIJkD X GQRÅK5^TGIbçq X DF]`^ X ^UJ�q�] Y
g XHe q X E/^Uu�q�G�qr] YF��´ q X gTu�u��TR%g XZe G�qrJkD�E5D`M\J�q¤G�GIq X fZR W §�q�uru e q Y ]`[ Y�Y G�bZD�]`urg Y�Y qr]�gTM\G�qr]FurD
^ X±Y ^��UD`M\D`q�f X�e D`KHG�K%��o�[Zu�^n§¬g XHe�� ^UfT^Tµ ¢ N�ÏUxUÏ £®¢¹Y D`D gTu Y ^ ¢ CHgT]�b Y R«o�[Zur^�§Çg XHe
� ^UfU^Tµ	R¶NQÏUxUx £z¢ o�[Zur^�§ÿg XZed� ^TfU^Tµ	R�N�ÏUxUÏ £�¢ o�[Hur^�§�g XHed� ^UfU^lµ�R�NQÏUÏUP £\£��
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�&G�G�bZq Y J�DFDFGIq X f�§9DL§�qru�u	EH[HG�GIbHD®ª X gTu	GI^U[Z]�bHD Y ^ X ^U[HM
GIM�g��TD`u EHu�g XZY R/�©^UM\J�glurqr»FD
^U[HMpKZ[ e fUD�GQR�g XZe K/DFfUq X G�^÷�©^UM\JL[ZurglGID Y [ZKHG�^UEZqr] Yd¢ ÔIHX�%H�G�bZD e ^UJkD Y GIqr]�E5^Uu�q�GIq�]QgTu
DF]`^ X ^TJ®�k^T� e D`K'G&M�DFE¥gQ��J�D X G`RHGIbHD
M�D`gT]FG�qr^ X ^T�<GIbHD�ª X g X ]`qrgTu/]F^UJkJL[ X q¤G��pGI^ W³�d´
]F^ XZY D X G�gTfUM�DFD`JkD X G Y RZg XHe GI^LE5^TGID X GIq�glu e D��¹gT[Zu¤GQR%GIbZD�E5^TG�D X GIqrgTu ¯\Y EZq�uru�^n�TD`M Y °®�©M\^UJ
G�bZD
fU^��TD`M X J�D X G�GI^OG�bZD
EHM�q��lglG�D Y D`]�GI^UM&^l� e q�µ/D`M\D X G&^TEHGIq�^ XZY �©^UM e D`gTurq X f¨§�q�GIbkGIbZD
e DFKHG ��£��
W §�q�uru�]F^ X GIq X [HDOGI^�EZM�D Y D X G�K¥gT]�¡%fUM�^T[ XZe J�glGIDFM�qrgTu�RZq X ]`u�[ e q X f Ð q¤�'q�G�g XHe�c ^ X }

e M\D`fhg X ¢ STPUPUP £ R�§�bZqr]�b�q Y g�fUD X D`MIglu GIbZDF^UM�D�GIqr]`gTu+Jk^ e DFu+^T��GIbZDkE/^Turq�G�qr] Y
e DFKHG®M\D�}
E¥gQ��JkD X GQR4g XHedW�X GIDFM X g¦GIqr^ X gTu � ^ X DFGIgTM\� ´ [ XZe�¢ STPUPUV £~�

Y[Z ����/\!$#	#%�&�('*),+]-.#	/0'*#	�1/*283_^"O`��PF:<#8�>=WAVCWEFE�G

�&G�G�bZq Y J�DFDFG�q X f W §�q�uru�EZM�D Y D X G�KZgT]�¡%fUM�^U[ XZe J�glG�D`M\q�gTu Y E5D`]Fq�ª¥]`gTuru¤�üM�D`urglGID e GI^
G�bZDp�
M\fUD X GIq X Dp]Qg Y DTRÅq X ]`u�[ e q X f�é�glurq�g X q�R5s�D���J�g XHX g XZe �	^UJkJ�g Y q ¢ STPUPTV £ R�EHur[ Y



g eHe q�G�qr^ X glu«M\DQg e q X f Y GI^�K5D g XZX ^T[ X ]`D e�� �:bZD e q�µ/D`M\D X GzM\D Y D`gTM�]�b Y [HKZfUM�^T[ZE Y §�qru�u
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