
�����������	��
 �������
�� ������������������� �!���!��#"����
$ ������!���!���������&% ���'�(���*)�+,)-��&.�'/0�1���!�����32545��� ���!��67���8�&���

9�:�: �!�����;�

<>=@?BADCE<GF'HJIKCMLNCPONQJCPRSCPTVU WPXDY[ZPF*\!]J^1Y_C-`DF'HaC
b XDT�cJdBL_CML_=eXDHaCPRgfhCML_QBF�T(CML_=eO�i	\7CPjkXDY_CML[XDYlA mnF�cBL�]!XPo.pGReF�OqL_Y[=eO-CPRgr b XDT�cJdBL[F�Ysp!HJZDY�]

ts=eO�F�u1HB=e`DF'Y[il=eLvA \wXDdJ=ei[=SCMHaCExyLNCKL_F u1HJ=z`DF'Y[i[=zLvA
p{mn| b x~}������8|��&t

9�� ��&�G���8�

�g�a���q�z�K�N�q� ���[�P�����K�����(���K�B�q���P�����K�k�P��� �q�z¡P�k�P�¢�����¤£y�B¥K���K¦!��§P£¨�l�P�����K�3�@�����©¡P�_�[�P�n�«ª>¬a�K�����P���N�

�«���P�N�[�K�h��@¥®�0�K�«� �l¯'¬k�@�K�l�P�����K�B°©ª¤�K±²�«�y¡³���P��¡y�q��§y�q���N�q�����K�B°¤�P�k§�¬B�P���v�q�q�´�_�N�N�[¡P�a�«�����K�kµ·¶q���P�
�[�P������q�*¦;�K�_¥²°;¦;�1¬k�_�K±²��§y�[§��(�²�K�£¨�����K�0���¤�¸�y�@�s¬k�_�P¹��@�qª�°�¹N�K�²�[§h�K�0�«�a�º¦{�P±P�q�@�q�»���l�P�B�¸�-�K��ª�°	¹��

§y�¸�G�a�«�y¡©�N�v¬k�_�N�²�q�a���P�����K�B� �[�P�«�@�[§ ¼�½�¾y¿ÁÀÁÂ0¼!Â¨Ã�¾yÄ(½-Å¸ÆkÇÁÈBÉ²¿ÁÄ�¾y½	�-�K�s�q�z¡P�k�P�Á�q�z�K�N�²�N�>¦.�y���N�Ê¦;�q�_�

�«�k§y�v¬a�q�k§y�q�a�*�����q�z¡P�k�P�;�@�q�y¡P�«�®° �@�²�[�P�����K�Ë�P�k§~ª��²¡P�a�«��£J§y�N°��P�k§Ê¬k�_�N¬a�²�²�[§Ì�~�q�«ª>¬k�@�V�q¬®¬k�_���y�N�

£®�q�«�y¡E�«�a�>Í��«�y¡P£y�z�P�¤Îa�P�£��sÏº�N�N�Kª>¬a�²�q�«�����K���v��¡y�q���q�[�P�v�1�¸�a�N�²�s�q�z¡P�k�P��£¨�_�N��µ��g�y�@�G¬B�q¬a�q� ��Ðn�q�_�n�

���q¦��q¬®¬k�N���y�N� �_�N�q£y����«�y¡V�«�Ìª¤�K�_�º§P�@�²�q���«ª©�«�k�P���«�y¡(�q�z¡P�k�P��£¨�_�N��µh�g�a���q�B�B�P���N�[§��q�z¡P�k�P��£y�_�N�E�P�_�
�P¹����P�«���[§Ñ¹��~�²�K�±²�«�y¡Ì�Ò���K�a��«���[�P�Vª©�«�a�«ª©�zÓ²�P�����K�~¬k�_�P¹��@�qªÔ�«�a±P�K�±²�«�y¡Ñ�P�Ë�«�a±P�q�_�²�º¬k�_��Õ-�N�q�����K�kµ

�g�a�;¬k�_�P¹��@�qªÖ�-�K��ª©£¨�z�P�����K�B°.�²�K�£y�����K�©¬k�_�²�N�[§P£¨�_�N°G�P�k§V�N�Kª>¬k£y���P�����K�k�P�g�P�×¡y�K���«�«�yªØ�P�_�;¬k�_�N�²�q�a�v�[§

�«�³�¸�y�@�¤¦;�K�_¥Pµ�Ù>���P�k�P����q�@�������¸�a� ¬k�_��Õ-�N�q�����K�Ñ�q�z¡P�k�P��£¨�_�N�N°��P�k§��«�a�q�«�V�¸ÚÖ�[�y�q�h�«�Û�²�v¬B�P�l�P���«�y¡

�y�z¡K�y��Ê�N�K���N�q�z�P�v�[§��q�z¡P�k�P���q�z�K�N�²�N�*�P�_�*§y�qª¤�K�B�q���l�P���[§��¸�y�_�K£P¡K�V�q�«ª©£¨�z�P�����K�Ì�l¯Ü�Pª>¬k�@�N��µ

Ý�Þ�ß!à(á�â�ã�ä�å'æÁçJèÁæ[éJêÁëíì²î'á{êaïñð�òNáNã�áqó�äKáqô¢áqõ3öe÷�â�øKøMå'æ�ã�ïlì8ù-î�è7úÁû7Þ®ú&üNú�ýBß&þ²û�áqðKì8ÿ7å'æ�ã�ä�æ�åqø�� � æ�âKõ;õ8áqð��à åqõ�ø�â�ã�áNã�ë å'ðKá�ô�� áNã�äKïñõ8áNã�ë¢ól÷��yá�ùPåqæ�áNã�åqæ�î 	¨ïñôaç7ö�
����������
��������������
��
è�ïñø²ã[é�å�����áNã�ä�ïñõ8áNã�ë¢ól÷�� � þ!���" ýKá�#*ç7ö$
�����%�&���'�&�&��"����&�(��á�ë¢ð�þ�ãlé )�õ8á�ë¢ôaç+*-ë¢ì²î�á,*.-�æ�ëíó�ï'é ï[ì²â
ûwëíó�ï0/Áð�ë1*'ïñæ�÷�ë ã¸î2 å'âK÷�ã�åqð43�	�56
&
7�����



�

8 9 �V�&�!��
����	�&����� �*��
 : �!�;:������� � ����<
�8QJF(O�RSCMi[i[=>=aO-CKL_=@XPH0XMo8HJXDHJiñLNCML[=@XDHJCPYlA�il=@ZDHJCPR@i�XPo;dJHJIÜHJX�?	HÛ?JdJY[CML_=eXDHÌ=ei�XPo8ZDYlF-CML =@T�ckXDYlL_CPHJO�F
=@H�CPYlF-CPi	Re=@IPF�XP=@R�F�@¨cJR@XDY[CML_=eXDH�AJT�X²`y=@HJZºL_CPY[ZDFqLs?JF'L[F�O'L[=@XDH�A�CPHJ?�caCMLlL_F�YlH YlF�O'XDZDHJ=zL_=@XPHg] b XDHJil=@?JF'Y
L_QBF�o¸XPR@R@X�?	=eHJZºY[F'cJY[F'i[F'HÜL_CML_=z`DF O�R@CPi[il=B=aO�CML_=eXDHVcJY[XPjJR@F'T }

Í��z¡P�k�P�¢�©�P�N�(�P¹����P�«���[§�¹��º¬k�_�N¬B�²¡®�P���«�y¡h�q�@�N�q���_�Kª��²¡P���q�����º¦{�P±P�N���«�y�N�K£P¡K�h�²�q±P�q�l�P���z�P�Ü�q�_�¤���©§P� ��C
�-�q�_�q�a�1�q�z�K�N�²�N������ª��P�v�q�����P�¢��µ��g�a��¡y���P�Á�@�º�«�a�E§y�q�v�q��ª©�«�k�P�����K�Û���*�¸�a��±K�P�����K£Ü���q�z�K�N�²�N�	¬k�N�N�²�q�a�

�P�k§Ê�¸�a���«�y���N¥K���N�N�����E�[�y�N� �z�P�Ü�q�'µEDh�E§y�q���K�v�*�¸�a�s¬k�_�N�²�q���N��������¬B�P�������q£y�z�P���q�z�K�N�º�K���¸�a�E�²�&C
�q£y�q�_�q���N�©��� �P�Ò�q±P�q�a��µ

�8QJF©cJYlXDjJReF�TF?�CMi�?JF�ilO�Y[=ej F'?0CPi�C¤ZDF'HJF�Yl=@OºO'RSCPili[=>=aO-CML[=@XDHhcJY[XDjBR@F�T =eH�CÊcJY[Fq`y=@XDdJiG?;XDYlIIH�JLK�M$N&A
CPHJ?!?�CPi.i[XDRz`DF�?�jÜA*=@H®L[Y[Xy?JdJO�=eHJZ1L[QJF;O'XDHJO'F�cBL!XMoJ¬a�²�q£J§y�{¬a�K¦;�q�{�q�z¡P�k�P��£¨�_�N�q].��XPY�il=@ZDHaCMR@iÁ=@H�F�CPONQ
O�R@CPi[i�AkL[QJF�ilFºi[=eZDHaCML[dJY[F'i>O�CPcBL_dBY[F�=eHBo¸XDYlT¤CML[=@XDH�CKL>?J=>O�F'Y[F'HÜL>i[O�CPR@F'i�A�=eHJ?JF'c F'HJ?JF�H®L�XMo&L_QJF*i[=eZDHaCPR
?JdJY[CML_=eXDHg]�p!i[ilF�H®L_=@CPR@RzAPA�L[QJFºil=@ZDHaCKL_dJYlF�inONQaCMY_CPOqL_F�Yl=�Q'FºL_QJF©ilO-CPReFºc X�?»F�Y�?J=eilL[Y[=@jBdBL_=eXDHIH�J �.M$N1=eH�C
T(CPHJHJF'Y»=eHJ?JF�ckF�HB?JF�H®L�XMo�L_=eT(FM].�8QJF1i[=eZDHaCML[dJY[F'i�CPYlFsL[QJF�H(=@H®`MCPY[=@CPH®L{L[X L[=@T�F	i[QJ=zo«L_i�A¨CPHJ?E¬k���N�N�N�
���º�q�z¡P�k�P�¢�nCPY[F�CPReR!ONQaCPY_CMO'L_F'Y[=BQ�F�?Ìj®A�L_QJFV���Pª¤�º�q�z¡P�k�P��£¨�_�q]¤�8QB=@i�=@i CPH0F&@yL_YlF�T�F�RzA~=@T�c XDYñLNCPH®L
ONQaCPY[CPO'L[F�Yl=@ilL[=@O�A®CPHJ?©XDHBF»L_QJCML!=@i�HJXPL.ZDF�HJF'Y_CPReReA cJYlF�i[F'H®LG=@HºO'dJY[YlF�H®LGO�R@CPi[il=B=aO�CML_=eXDH�ilONQJF�T�F�iRH�JTS�M$Nq]
�aXDYVUXWZY\[.H^]GN�?	=eL[Q`_!acbdAfe�ghiWZjlkmY\[.Hn]R[�o,_qp Uhsr�tur�vt�w N�Af?	QJF'Y[Fyx =@i8CPH�CM?JT(=ei[il=@jJReFR?;C-`DF�ReF'L�A?»F�CPcBcJY[X�@¨=@T(CML_F'?ie gh H^z+o7{&N�j®A�C�ilF�caCMY_CPjJReF�F�ReF�T�F�H®LsXPo�L[QJF�o¸XDY[T [

e gh H^z+o7{&N0|~} gh Hnz�N�� gh H^{&N
�u�*ï»äKá,*qïG÷�ä�å7�wðEö^� �&����ã�äKáNã�ã�ä�ïlæ�ï»ì²å	ð�åqãÁï�#²ëí÷¸ã�áqð-î>á'ì²õ�ë¢÷�÷�ë¢ù�ô¢ï0�gá,*qïñô¢ï�ã�÷�ã�äKá�ã.á'ì²õ�ë×ã�ás÷�ïløKá�æ�á�ù�ô¢ï��\�X�� â�ðKó�ã�ë¢åqðÜé�	gä-âK÷�3���ï!óñá�ð>åqðKô îsáqø�ø�æ�å,#²ë õ8áNã�ï.á��\�X��� â�ðKó�ã�ë¢åqð�ù-îsá�÷�ïløKá�æ�á�ùKô ï�� åqæ�õné



S
?	QJF'Y[F6}�gh WF�lk Y\[.Hn]do7_�p Uh�r�tt�w N�A>CMHJ?��.gh W�� k Y\[.H^]�o7��{�N�] �8QBF0HBXDY[T(CPR@=BQ�F'?3o¸dJHJOqL_=eXDH
} gh O'XDY[YlF�i[ckXDHJ?BinL_X¤L[QJFºcJilF�dJ?JXVckX�?;F'Y�i[=eZDHaCML[dJY[F*XPo\U7]n|vH�J���M�A ?;F�F�HÜdJT�F�Y_CKL_F�?0C¤il=@T�cJR@F*CPc¨�
cJYlX®CPONQ�L[X1?JFqL_F'Y[T�=@HJFGL_QJ=ei�il=@ZDHJCML_dJYlF»j®A ckF�Ylo¸XPY[T�=@HJZsCnxy=@HJZDdBRSCPYg<{CPRedJF{mnF�O'XDT(ckXDil=eL_=eXDH�H��0�!��N
XPo!L[QJF b XDH®L_=eHÜdJXDdJi; ÒC-`DF'R@F'Ln��Y[CPHJilo¸XPY[T¡H^_!acb;N�AgCPHJ?hF&@yL_Y[CPO'L[=@HJZÊL[QJFºcJYl=@HJO'=@caCPR7O'XDT(ckXDHJF'H®L
H�JT¢.M$Nq]G�aXDY{?J=@ilO�YlF'L_F>i[=@ZPHaCPR@i�A4?»F�Y[F'?JdJO'F�?VL_QJF>cJY[XDjBR@F�T5XPo7?BF'L_F'Y[T�=@HaCKL_=@XPH(XPowL[QJFncJilF�dJ?BX�ckX�?;F'Y
i[=eZDHaCML[dJY[F'i&L_X�C�ilL_CPHJ?aCMY[?ET¤CKL_Y[=L@£�0�d� cJY[XDjBR@F�T�A®CPHB?�YlF-CP?B=@ReA*XDjBL_CP=@HBF�?ºL_QBF8?J=@ilO�Y[FqL_FsCPcJcBY[X�@Ü�
=@T(CML[=@XDHEL_XºL[QJFni[=eZDHaCML[dJY[F'i;o¸Y[XPT L[QJFncJYl=@HJO'=@caCPRkO�XPT(ckXDHJF'HÜL�XPo7L_QJFn?B=@i[O'Y[FqL_=�Q'F�?i_!amb´T(CML[Y[=>@ ]
�8QJFnYlF�ildJReL[i;i[QBX�?	H�=eHZJ���M�=eHJ?J=eO-CML[FsL[QaCML;L[QJF>il=@ZDHJCML_dJYlF�i�XPjBLNCP=eHJF�?�o¸Y[XDT L[QJF>cJYl=@HJO'=@caCMRkO'XDT�c XM�
HJF'HÜL XPoGL[QJFE?J=@ilO�Y[FqL_=BQ�F�?¤_!amb T(CML_Yl=>@hCPY[F©F�CPilAhL_X�O�XDT�cJdBL[F�A7CPHB?ÌCMY[F©=@HBi[F�HBi[=eL[=e`PFºL_X�HJXD=ei[F�A
jJdBL�CPYlF(Re=@T�=eL_F'?�j®AÒC�RSCPONI�XMo'=aHJF(?J=@ilO�Y[=eT(=eHaCML[=@HJZÊO�CPcaCPjB=@R@=zLvAD] b XDHJi[F�¥ÜdJF�H®L_RzAPA&L[QJF'AÌCPYlF(HJXML
?»F�R@R>i[dJ=zL_F�?Ëo¸XPYÊO�R@CPi[il=B=aO�CML_=eXDHËcJYlXDjJR@F'T(i'] �8QJF6�0�!� T(CML_Yl=>@ L_F'ONQJHJ=�¥ÜdJF�QJCP? L¦?;X³XDj®`y=@XDdBi
i[QBXDYlL[O�XDT�=@HJZPi�}§H�K�N(|�L�=eT(cJRe=@O'=eL_RzAÛCPili[dJT�F�?ÖL_QJCMLÊL_QBF6_!amb¨?;CPiVcJ=eF�O'F�?	=@ilF~O�XDHJiñLNCPH®L�]FH���N
|�LºT(CP?JF�L_QJF¤T(XDYlF(ilF�Yl=@XDdJilReA0F�YlY[XDHBF�XDdJiºCPi[ildJT(c¨L_=@XPHÒL_QaCKLÊ�«�a���K���«�a�[¡y�K�k�P��«���0���(�«�a�¤±P�N�q���K�_�

©+ª o ©4« WE¬[�Hn®£NN°;�P�k§°¯ ª o,¯ « WE¬[.H^®£N�oI±;²k´³B°{�«ª>¬k����[§(�«�B�P�;�«�a�©�q�@�qª¤�q�a�«�G} ª � ª o7} « � « Wµj §y�¸�G���[§
�K�d} ª � ª Hnz�o,{�NGk·¶i¸�¹ ºG�.[ ¸ ©+ª H^¬nN ¯ ª Hn»�Nu¼ ¸L¹ º H^z+o7{&N��P�k§½} « � « H^z+o7{&NGk·¶i¸L¹ º!��[ ¸ ©4« Hn¬nN ¯ « H�»�Nu¼ ¸L¹ º »\Hnz+o7{&NN°1�P�_�
�K���¸�a�[¡y�K�k�P���«�`j¿¾-]\ ÒF�O�CPH YlF-CP?B=@ReA(i[F'F�L_QaCMLsildJONQhCMH CMi[i[dBT(cBL[=@XDH�=ei8HJXPL8`MCPR@=e?V=@HÊL[QJF�i[caCPO'F
j ?	=eL[Q =zL_i�?»F�=eZDQ®L_F�? =@HBHJF�Y©cJYlX¨?BdJO'LÀH�JTÁ�M$Nq]ÃÂsF�HJO'F�A»ZD=e`PF�HÄe�ghÅWÇÆÈA»L[QJXDdJZPQ³L[QJF�cJY[=eHJO�=ecaCPR
O�XPT(ckXDHJF'HÜL;XPoÉe7gh A¨?JF�HBXPL_F'?Êj®A�Êd_½JËe7gh M^A¨=ei»ildJONQVL_QaCKLÍÌ�e7gh o7e7gh£Î Êd_½JËe7gh MnÏ.ÐÃkmÑfAÜL_QJ=ei»cJYlXDckF�YlLvA
HJX�ReXDHJZDF'Y.QJXDRe?Ji.L[Y[dJF(?	QBF�Hq?;F8O'XDHJil=@?JF'Y&L_QJF�?B=@i[O'Y[FqL_=�Q�CML_=eXDHºdJilF�?E=@H`JË��M^APL[X�?JF'L[F�Y[T�=@HBFÒÊ!_�JËe gh M�A
Ó

Ô�Õ�Ö × öBØ�ÙÛÚ��ÝÜ Þ ��Ùß� Õfà ØRá�� ÕTâ Ý7Ù!ã à Ú�á½ãÒäi��.Ù�å,æBç�å�è�é.å�ê7å



�
Y[F'i[dJRzL_=eHJZE=@HVY[F'?JdJO'F�?hil=@ZDHJCML_dJYlF�¥ydJCPR@=zLvAD]
^ TºdJONQ~T�XDY[F�i[=@ZPHJ=B=aO�CPH®L�CPHB?0ildJjBL[R@F©R@=eT(=zLNCML[=@XDH�Re=@F�i1=@H�L[QJFºo�CPO'L>L_QaCML�CPi[ildJY[=eHJZ�CÊZDX¨Xy?~CPc¨�
cJYlX�@¨=eT¤CML[=@XDH©L[X*L_QBF;_!amb ?JXyF�i;HBXPL;HBF�O�F'i[i[CPY[=eReA(CPi[ildJY[F>C*ZDXyXy?¤CPcBcJY[X�@¨=@T(CML_=eXDHºL_X L_QJF1i[=eZDHaCPR
L_QJCML>=ei	j F'=@HJZ�O�R@CPi[il=B=aF'?g]	x¨=eHJO�F�L_QJF i[F'caCPY[CPjJR@F*CPcJcBY[X�@¨=@T(CML_=eXDHVO-CPHBHJXPL1j F*C½_!amb!A�CMi[i[XyO�=@CMLl�
=@HBZ�C¤L_=@T�F�il=@ZDHJCPR�L[XV=eL�=einHJXPL�XPjÜ`y=eXDdJi�]*�8QJF£_!acb ckF�Y[T�=eL[i>L_QBF©?JF�=aHB=eL_=eXDH�XPo»CPH~=ei[XDT�F'L[YlA
jkF'L¦?»F�F�HµY [ Hn];N8CPHB?�L[QJF�i[dJjJilcaCPO'F�XPo�?�C-`DF'R@FqL1L[Y_CPHJiño¸XDY[T�iGÆ ëßjÒ]�Â1F'HJO�F�A ?	QJCMLsXDHJF�HJF�F'?Ji
L_X*O�XDHBi[=@?BF�Y{=@i!L_QJF	¬k�_��Õ-�N�q�����K�h���1�¸�a�	�²�v¬B�P�l�®¹��@�1���q��ª����K�a�v���«�a�s�q£J¹q�v¬B�y�N�'Æ ]!�8QJF>CPi[ilX¨O'=SCML[=@XDH
XPo�C�L_=eT(F©il=@ZDHJCPR!L_X�L_QJF�i[F'caCPY_CMjJR@FEL_F'Y[T =@H6j =ei L[QJF�HÌR@XDZP=@O-CMR@ReA�?JF&=aHJF'?³CPi L[QJF�F�R@F'T(F'H®L�=eH
Y [ H^]GNsCMi[i[XyO�=@CML_F'?X?	=eL[Q L[QJF�cJYlX.ìlF�OqL_=eXDH�=@HµÆ XPo&L[QJF�ilF�caCMY_CPjJReF*L[F�Y[T�]	�8QJFºil=eL_dJCML_=eXDH =ei1jkF�iñL

?JF'i[O�Yl=@jkF�?(=@H(�.=@ZDdBY[F�KD]&|vH�L_QJF�=aZDdJYlF�A�e�gh WZÆ ?JF'HJXPL_F'i�Cd_°amb ]&�8QJF	`DF'O'L[XDY[i�} U�í � U o�} [+í � [
Y[F'cJY[F'i[F'HÜL�L[QJFºjkF�ilLni[F�cJCPY_CPjBR@F©CPcBcJY[X�@¨=@T(CML_=eXDHJisXDjBL_CP=@HJF'?�dJil=@HJZV?J=>O�F'Y[F'HÜLnHJXPL_=eXDHJi1XPoGXDYlL[QJXDZM�
XDHaCMR@=eLvAÅH¸XDHJF�XDj¨LNCP=eHJF�?�o¸YlXDT L_QJFE�0�d� XPo�L_QJFh?J=@ilO�Y[FqL_=BQ�F�?ß_!amb T(CML[Y[=>@%A	CPHB?�L_QJF�XML_QJF'Y
?J=eY[F�OqL_RzAÊo¸Y[XDTÝÊd_�JTe7gh�M$Nq]8�8QBF*`DF'O'L[XDY�} ¾ í � ¾ ?JF�HBXPL_F'i>L_QJF i[F'caCPY[CPjJR@F�L_F'Y[TØL_QJCML>cBY[X²`y=@?JF'i1L_QBF
jkF�ilL	XPYlL_QBXDZDXDHaCMR�cJYlX.ìlF�OqL_=@XPHVXDH®L_XºL_QBF�i[dJjJilcaCPO'F*XPoÉ?;C-`DF�ReF'L	L_Y[CPHJiño¸XDY[T�i�]0îndJY'=JY[ilL	YlF�ildJReL'?	=eR@R
i[QBX�?³L[QaCML.L[QJ=@i�RSCPiñL�L[F�YlT cBY[X²`y=@?JF'i.L_QJF;j F'ilL&ilF�caCMY_CPjJReF;YlF�cJYlF�i[F'H®LNCML[=@XDH©XPoaL[QJF;il=@ZDHJCPR4U�Hï�Nq]��8QJF
HJXDYlT¤CMR@=�Q'F�?Ei[O�CPR@FsO�XPT(ckXDHJF'HÜL�A�}�WE�'A4?	=eR@RBL[QJF�H¤j FsdJi[F'?¤L_X*?JF�=JHJFnC�cJi[F'dJ?JXºckX�?;F'Y;il=@ZDHaCKL_dJYlF
o¸XDY'U�Hï�Nq]»x¨=@HBO�FnL_QB=@i8i[=eZDHaCML[dJY[F�=ei8XDjBLNCM=@HJF'?�CPisCEYlF�ildJReLsXPo�CEcJY[X.ìlF'O'L[=@XDH�AB=eL8=ei8Y[F'o¸F'Y[YlF�? L[X�CPi	C
cJYlX.ìlF�OqL_=@XPH�il=@ZDHJCML_dJYlFP]G�8QJF�o¸XDReR@X�?	=@HJZ�i[F�OqL_=eXDHJi8o¸XDY[T�dJRSCML[F�CPHJ?�i[XPRe`DF�L[QJF�cJY[XDjBR@F�T,XPo&?B=@Y[F'O'L[ReA
?JFqL_F�YlT(=eHJ=@HBZºL_QJF�cJilF�dJ?JX(c X�?»F�Y	i[=eZDHaCML[dJY[F'i	dJi[=eHJZ�CEildJ=eL_CPjJRzAÊ?JF&=aHJF�? cJY[X�ìlF�O'L[=@XDH�XDckF�Y[CML_XDY']



¢
ð ñ �&�&�����E������) : �!��67���8�!������

�8QJFZ=aYlilL�ilL[F�c =@H L_QJF~?JFqL_F'Y[T�=@HaCML[=@XDH�XPo*L[QJF�cJYlX.ìlF�OqL_=@XPH´il=@ZDHaCKL_dJYlF�=@i¤L[QJF~?JF�=aHB=eL_=eXDH XPo�C
i[dB=eLNCMjJR@F�XDYñL_QJXPZDXDHaCPR cJY[X�ìlF�O'L[=@XDH�XDckF�Y[CML_XDYÒò }Pjôó Æ ]
õ°ö ¾ÜÂ�ÄK¾4÷ ø�ùnú �g�a�q�N���l¯D�@�q�«���P� �K�q�«�a�[¡y�K�k�P�w¬k�N��Õ-�N�q�����K� �N¬a�q�[�P�v�K��ò }0j ó Æ §y�¸�G���[§~�K�
�-�K�«�@�K¦.�!û

ò§JTe7M4H^z+o7{&N0kÅ_�p Uh¿ü�ý(ü�þ e h�ÿ��h H���o���Nue�H���o���N ��� ���� [ o	��e;WEj
�8QJF cJY[XyXPoÁ=@i8ZP=e`DF'H =eH6J�
.M�]
�8QJF HJF&@yLVYlF�i[dBReL(F�ilL_CPjJRe=@i[QBF�iÊC~o¸dJHJ?aCMT(F'HÜL_CPR	O�XDHBHJF�OqL_=@XPHËj FqL¦?;F'F�HËL[QJ=@i�cJY[X�ìlF�O'L[XDYÊCMHJ?�L_QBF
O�XPHÜL[=@HÜdJXDdBi�?;C-`DF'R@F'LsL_Y[CPHJiño¸XDY[T�]
õ°ö ¾ÜÂ�ÄK¾4÷ ø�ùBø�»�K�B�q��§y�q�(�«�a�	�»�K�a���«�a£��K£®�ID �P±P�q�@�q�¤�B�l�P�B�¸�-�K�qª�°�� } Y0[.Hn];N°ó j~°*§y�¸�G���[§
¹��`J���U+M¦Hnz+o7{&N'k���UÉo,x t ¹ v���� UEW6Y [ H^]GN�µV�g�y�@�E�N¬a�q�[�P�v�K���@��¥K���K¦!�����E�B�P±P�*�¸�a�E�q�@�²�²�[§��q£B¹q�v¬B�y�N�
Æ ëcj �K���«�«���[�P�y¡y���v¬B�y�N��µV�g�a�º�®§lÕ-�K�«�a�	�N¬a�q�l�P�v�K�����n}�j¿ó Y [ H^]GN����P���@�¸���N� �«�a�{�-�K�«�@�K¦!�«�y¡
�N�K�k§P�«�����K�B�!û
��� � � �Ò}�Y\[.H^]GN\ó Y0[.Hn];N��@� �¸�a����§y�q�a���«�����N¬a�q�l�P�v�K�
��� ��� � }�jló j �@���«�a�©�K�q�«�a�[¡y�K�k�P�¨¬k�_��Õ-�N�q�v�K�N° ò �«�a���N��§P£a�N�[§(�«�Ë�g�a�N�K�_�qª � µ � µ
�8QJFVcJYlX¨XMo	XPo	L_QJ=ei�L_QJF'XDY[F'TÔ=ei©CPR@ilX�=@HBO�R@dB?JF�?Û=eH�J�
�M�]~^�YlF�i[dBReLq?	QJ=eONQÛY[F-CM?J=@RzA0o¸XPR@R@X�?	i o¸Y[XDT
�8QJF'XDY[F'T(i1�¨]>K�CMHJ? �¨]í�º=ei8ZD=e`PF�H�jÜA~}
� Â�ÄKÂ! " �ÈBÄ$#Äø�ùnú � ���q±P�q�q�GeÍWZj0°Á�«�a�q�_���N�K���N�N�v¬a�K�k§K�>�K���>�P�k§E�K�a��E�K���&%UXWZY [ H^]GN8�q£a�N���¸�B�P�
��J�%U+M%kßò�JTe7MÉWEÆ·°{��µ���µ

e�'gh H^z+o7{&N0kÅò�JËe�M H^z+o7{&N



Á
�aXDYºCMHÜAÌZD=z`DF�H UÅWcY\[.Hn];N�A!R@F'L�e�gh W~Æ ?JF�HBXPL_FÊ=zL_i°_°amb ?	=eL[QÛY[F�ilc F'O'L©L[X�CPH³CP?JT�=@ili[=ejJR@F
x W Y [ Hn];N�] b XDHBi[=@?BF�Y(L[QJF�F�R@F'T(F'H®L�}�� W j H^}���=@i�dJHJ=eL_CPY[=eReAÌF�¥ÜdJ=z`PCMR@F�H®L�L_X } í ��Nq] \wFqL
%e�k¨ò�JT}��.MdWÇÆÈA»CPHJ?�%U~W Y [ H^]GN*L_QJFVF'R@F'T(F'HÜL�CMi[i[XyO�=@CML_F'?I?	=eL_QÄ}��hj®A b XPY[XDReRSCPYñAÑ�y]BKD]Ò|�L
=@H®L[dJ=eL[=e`DF'ReAEo¸XDReR@X�?	i;L_QJCML8=eoÉ?»F�?JF'L[F�YlT(=eHJFd}���WZj i[dBONQ�L[QaCML)((e�gh Î %e*(�+ =@i;T(=eHJ=@T�=�Q'F�?�A®L_QBF�H
?»F�F�O F�OqL_=e`PF�RzA�T�=@HJ=eT(=BQ�F,(�U Î %U-( [ ] ÂsF�HJO'F�AP?»F�O-CPH©F�@¨c F'O'L&L[QaCML,%e�A®CPHB?ºO�XDHBi[F�¥ÜdJF'H®L_ReA�A�}��4A�?	=eR@R
jkF'L[L[F�YsONQaCPY[CPO'L[F�Y[=BQ�F�L_QJF =@H®L[Y[=@HBi[=@O�cJYlXDckF�YlL[=@F'isXMo U7]�Â1X�?»F'`PF�Y�A ?;F*QaC-`DF*HJX�o¸XPY[T(CPRgcJYlX¨XPo�L_QaCKL
L_QBF�XPYlL_QBXDZDXDHaCMR!cJY[X.ìlF'O'L[=@XDH~XDckF�Y[CML_XDY�ò A ?	QBF�HÒYlF�iñL_Y[=eO'L[F�?~L_X�L_QJFEi[FqL�XMo�i[F'caCPY[CPjJR@FEF'R@F�T�F�H®L[i
=@H´j A�=ei(XDHBFq�vXPHJFP]Ö�8QÜdJi�A	=eH�XDYl?JF�Y�L_XÒF'HJi[dBY[FhL[QJFh?JFqL_F'Y[T�=@HaCML[=@XDH³XPo C £¨�a�".�£a�EcJYlX.ìlF�OqL_=eXDH
i[=eZDHaCML[dJY[F�ABC�Y[F'ZDdJR@CPY[=BQ�=@HBZ�L[F�YlT��/(&}��!(8=ei{CP?J?JF'?¤L_X L_QJFsT(=eHJ=@T�=�Q�CML_=eXDH�cBY[XDjJReF�T�]&�aXDY»CPHaCPRzAyi[=@i
cJdJYlc XPi[F�i�A!�EkÈKD]!�8QJF T(=eHJ=@T�=�Q�CML_=eXDHEcJY[XPjJR@F'T�O-CPHVL[QJF�H j F�YlF�cJYlF�i[F'H®L_F�?~CMi�o¸XDR@ReX�?	i�}
0wÂ�Ä�È�Æ Å21k¾yÇ e�gh�WEÆ43�5&ÇÁÀÒÉ ö ¾VÀÁ¾76DÂ ÷Ò¼!Âk½-Å«É�Å¸Â Ç6}�gh���ghiWµj É ö ÈBÉ°÷ÑÅ�Ç�Ån÷ÑÅ98®¾y½sÉ ö ¾ÊÅ�Ç�À7¾�:

;0H�} gh�o,� gh�N�k=<>('e gh Î ò�JT} gh�� gh4M?( [ +=@ (�} gh�� ghA( [ ÐCB
Ã ö ¾ÜÄ�¾µòØÅ�½ºÉ ö ¾hÂ�Ä²É ö Â�Æ�ÂkÇÁÈD ;¼�Ä�ÂFE�¾76PÉ�Å¸Â Ç3Âk¼!¾ÜÄ�ÈBÉ²Â�ÄVÀ7¾�5&Ç7¾yÀ ¾yÈBÄG �Å¸¾yÄ�ù
�8QJ=ei!=@iGCPHE=@H�=aHJ=eL[F�?J=eT(F'HJi[=eXDHaCPRyHJXDHJRe=@HJF�CPY&T�=@HJ=eT(=BQ-CML[=@XDH�cJYlXDjJReF�T�A®CPHJ?EY[F�¥ÜdJ=@YlF�i!L_QJF8ilXDR@d¨L_=@XPH
XPo!L[QJF�=eHÜ`PF�Yli[F©cJYlX.ìlF�OqL_=@XPH�cJY[XPjJR@F'T ]s�8QJFºcJYlXDjJReF�TØo¸XDY[T�dJRSCML[=@XDH�CPHB?�i[XDRedBL_=eXDH cBY[XyO�F�?BdJY[F�o¸XPY
L_QBFn=@Hf=JHJ=eL[F>?J=eT(F'HJi[=eXDHaCPRkO-CPilF�=@i»?J=@ilO�dJili[F�?�=@HZJ�
.M�]0Â1X�?»F'`PF�Y�AJo¸XPY8C�cJY[CPO'L[=@O-CMRgCPcJcBR@=@O�CML_=eXDH�A®L_QBF
cJYlXDjJR@F'TØHJF�F'?Ji>L[X(jkF�YlF�?JdJO'F�?hL[XÊC£=aHJ=eL[F*?B=@T�F�HJil=@XDHaCMRgXDHJFM]s�8QBF�cJYlXDjJR@F'T�o¸XDY[T�dJRSCML[=@XDH�CMHJ?
L_QBF�O�XDYlY[F�ilc XPHJ?J=@HBZ©i[XDRedBL_=eXDHVcJY[XyO�F'?JdJYlFno¸XDY;L_QBFÍ=aHJ=eL[Fn?J=eT(F'HJi[=eXDHaCPRkO-CPilF CPY[Fn?B=@i[O'dJi[ilF�? =@HÊL_QBF
o¸XDReR@X�?	=@HJZ�i[F�OqL_=eXDHJi�]





H ���G� � )��,I JD���KI ��)-� �&�����

�8QJF°=JY[ilLnilL_F'chL_X�?;CPY[?Bi�?JF'`PF�R@XPcJ=@HJZ¤C�=aHJ=zL_F*?J=@T�F�HJil=@XDHJCPRwY[F'cJY[F'i[F�H®L_CML_=eXDH�o¸XDY1L[QJF�=eHf=aHJ=zL_F ?J=z�
T�F�HJil=@XDHaCMR¨T�=@HJ=eT(=BQ-CML[=@XDH>cJY[XDjBR@F�T·=ei�L_X>?JF'L[F�Y[T�=@HBF�Cni[dB=eLNCMjJR@F{?J=@ilO�YlF'L_=BQ-CML[=@XDH o¸XDY�L[QJF�F'R@F�T�F�H®L[i
e gh o,ò½J1} gh � gh MVW´ÆÈA�} gh WÄ�ÒA7CMHJ?E� gh W��º]º^1i ?B=@i[O'dJi[ilF�?0=@HÄJ���M^AÁZP=e`DF'H¤e gh W´ÆÇAÁXPHJF©O-CPH0XDj¨�
LNCM=@H�C�?J=@ilO�YlF'L_=BQ�F'?�F�¥ÜdJ=z`PCMR@F�H®L1dJi[=eHJZ¤L[QJF�O'XDHJO�F'cBLnXMo!o¸Y_CPT�F�i1CPHJ?ho¸Y[CPT�F XPc F'Y_CML[XDY[i�H�J�L�MN�A�CMHJ?
C6?;C-`DF�ReF'Lix W�Y\[.H^]GN(XPo�O'XDT(cJCPO'LVildJcJckXDYlL(L_QaCKL�CPY[=ei[F'i(o¸Y[XPT CÌTºdJReL[=@YlF�i[XPR@dBL[=@XDH3CPHaCPRzAyi[=@i

H�ÆÅ�,MyNq]¤�8QJF(ilF'L�XPo;?B=@i[O'Y[FqL_=�Q'F�?ÌO�XyFON�O�=eF�H®L_iQP.e�gh�H�� ¸ o,»�NSR ¸�¹ º O-CMHÌL_QBF�HÒjkF�?JF'L[F�Y[T�=@HBF�?0dJi[=eHJZ
L_QBFhxyQJF�HJi[CÒCPReZDXDYl=eL_QBT H�JUT.MN�A�CPHJ?I?»F O�CPH3CPcJcJYlX�@¨=eT¤CML[FVP.e�gh H�� ¸ o�»�NSR ¸�¹ º dJil=@HJZZ=aHB=eL_F'ReAÒT¤CPH®A
O�XyFON�O'=@F�H®L[i�A�CPHB?ËL_QÜdJi�XDjBL_CP=@HÖC =aHB=eL_F�?B=@T�F�HJil=@XDHaCMR1?J=ei[O'Y[F'L[=�Q'F�?ß_°amb O�XyFON�O�=eF�H®L�T(CML_Yl=>@
_yghiWXW�Y[Z]\1] Â1X�?;Fq`DF'Y�AJL_QBF>cJYlXDjJR@F'T XPo�=aHJ?B=@HJZ�C*?J=ei[O�YlF'L[F�CPcJcJYlX�@B=eT¤CKL_=@XPHEL[X�L_QBF>XDYñL_QJXDZPXDHaCPR
cJYlX.ìlF�OqL_=@XPHhXDckF�Y[CML_XDYRò }�j¿ó Æ =ei	T(XDYlF*=eH®`DXDRz`DF�?�]s�8QBFºCPcJcBY[X®CPONQ�o¸XDR@ReX�?;F'?hQJF'Y[FºCMcJcJY[X�@¨=z�
T(CML_F'i'ò�j®AÊdBi[=@HBZ©Cºi[dJO'O�F'i[i[=z`DF CPcJcBR@=@O�CML_=eXDH¤XMowL_QJFn=eH®`DF�Yli[F CPHJ?Êo¸XPY�?;CPY[?�x¨QBF�HJi[C�CMR@ZDXDYl=eL[QJT(i']
^�_a` bdcfehgji[k�lhk=mKnon,i[p�q,c�r�msl[cfputvlhp�lDw,kxn,i[pzyFk�g>lDc�p{t|pun}k~i[mslhp�i
|vH�L_QJ=ei1CMHaCPReAyil=@i�Aa=zL	=@i	CPili[dJT�F�?�L_QaCKLsL[QJFy?�C-`PF�R@FqLÍx§WEY\[.H^]GN8CPY[=ei[F'i	o¸YlXDT�CETºdJRzL_=eY[F�ilXDR@d¨L_=@XPHg]
\wF'L{�XWE�[�Rë�Y [ Hn];NÁ?JF�HJXML_F8L_QJF8ilO-CPRe=@HJZ1o¸dJHJO'L[=@XDHECMi[i[XyO�=@CML_F'?�?	=eL[QEL[QJF�TºdBReL_=eY[F'i[XDRedBL_=eXDH`H^���!=ei
XDHJF�XPoÁL_QBF ilcaCPO'F�isXPo�L[QJF TºdJReL[=@YlF�i[XPR@dBL[=@XDH(RSCP?J?BF�Y7N�]K�1XPL[F�L_QaCML8L[QJF�O�XDReR@F'O'L_=eXDHVPG�!� ¹ º R º A�?	QJF�YlF
�!� ¹ º k�� H�ï Î »�N�A�O�XDHJiñL_=zL_dBL[F�isCPHX�*�/� o¸XDYR�[�²]G�8QJF�YlF*=ei1CMHhCPili[XyO�=@CML_F'? =eT(cJRe=@O'=eL;CPi[ildJT(c¨L_=@XPH
L_QJCMLÒ?;F O�XPHJilL[Y_CP=eH�L[QJF�O�XDT�cJdBL_CML_=eXDHÊL_X©L[QJF�i[dJjJilcaCPO'Fq�[�-]\ Ö=eL_QVL[QJF�ilF�CPili[dJT�cBL[=@XDHJi�Af?»F*O�CPH
?JF&=aHJF*C©o¸Y[CPT�F�XDc F'Y_CML[XDY�� [ }4�[�'ó ¬[.H^®£N�CPi

� [ J�U+MÛHn»�NVk=�nUÉoS��� ¹ º � [ o UXWE�[�



L
�8QJF*CP?.ìlXD=eH®L8XDckF�Y_CKL_XDY�� �[ }�¬[�Hn®£N0ó �[�1=ei�L_QJF'H ZP=e`DF'H j®A

� �[ JU�.M¦Hï�NVkd� º �+H�»�Na�!� ¹ º o�� WZ¬ [ Hn®£N
 ÌF>CPRei[X ?JF�=JHJF>C i[F'O�XDHJ?¤XDc F'Y_CML[XDY�A�� } j¨ó ¬[.H^®�[�o U[��2� N&A ?	QJ=eONQ¤=@i!L[QJF>CMcJcJY[X�@¨=@T(CML[=@XDHºL[X*L_QBF
i_CMT(cJRe=@HJZ�XDc F'Y_CML[XDY�AJCPi

�iJËe�MÛH^¬¦o,»�N0kÅe�H�� ¸ o,»�N&oIe;Wµj
�8QJF*CP?.ìlXD=eH®L8XDckF�Y_CKL_XDY�� � } ¬[.H^®�[�o U[ �2� N�ó j =@i�L[QJF�H�?JF�=JHJF�?hCPi

� � JU�fM¦Hnz+o7{&N�k�� ¸ � º �ÉH^¬¦o,»�Nu¼ ¸�¹ º H^z+o7{&N&o���WZ¬ [ H^® [ o K
�$� ¸ N

?	QJF'Y[F�¼ ¸�¹ º =@i�L[QJF�cJ=@F'O�F&?	=@i[F�O'XDHJiñLNCPH®Lso¸dJHJO'L[=@XDHV?BF�=aHJF'?hF�CPY[Re=@F�Y']&�8QÜdJi�A!� � ��JTe7M7=@i8C©cJ=eF�O'F�?	=@ilF
O�XPHJilL_CPH®L>CMcJcJY[X�@¨=@T(CML[=@XDHÊL[X�eÍWµj XMo�L[QJF�o¸XDY[T

e�H^z+o7{&N0|d� � �iJTe7MÛH^z+o7{&N0k Y� ¸�� U \�º�� U e�H�� ¸ o,»�N�¼ ¸�¹ º Hnz+o7{&N
\wF'LC� }+¬ [ H^®£N'ó ¬ [ H^® [ Ns?JF'HJXPL_F*L_QJF o¸XDY�?;CPY[?�x¨QJF�HBi_CÊXDckF�Y[CML_XDY'] b ReF-CPYlReA�A CMH�F�ReF�T�F�H®L>=eHhL_QBF
Y_CMHJZDFnXPo�� =ei8CPRei[X©=@H�¬ [ H�� [ o U[��2� N;H�i[=eHJO�F�¬�CPi[ildJT�F�i8XDHJRzA¤HBXDH¨�vHBF�Z®CML[=e`PFn=@H®L_F'ZDF�Y»`PCMR@dJF'i7Nq]!�8QÜdJi�A�Ö}�¬[.H^®£N0ó ¬�[.H��G[�o U[��2� Nq]&�8QJF'H�ADo¸XDY UXWE�[��APL_QBF8T¤CPc}��� [ ?BF�=aHJF'i{CnT¤CML[Y[=L@!_�gh�?	=eL[Qºi_CPT�cJReF�i�A
e7ghÉH�� ¸ o,»�N�AaXPo�L[QJFy?�C-`PF�R@FqL1L[Y_CPHBilo¸XDYlT XPo�UÉAa=�]×FP]��u� [ } ���(ó ¬[�H��G[�o U[��2� N�=@i8?BF�=aHJF'?�CPi

��� [ J�U+MÛH^¬¦o,»�N�kx��UÉo,x ¸L¹ º � [ o UµWZ���



T
�8QJF*CP?.ìlXD=eH®L8XDckF�Y_CKL_XDY�� �[ � � }�¬[.H��G[�o U[��2� N0ó �[�s=@i�L_QBF�H�XDjBLNCM=@HJF'? CMi

� �[ � � JT_yM¦Hï�N0kd� ¸�¹ º _½Hn¬�o�»�Nux ¸L¹ º H�ï�N
�1XML_F�L[QaCML�Aw=zo�_�?;CPi�CÊT(CML_Yl=>@ XPo{?J=@ilO�YlF'L_=BQ�F'?6_!amb O�XyFON�O�=eF�H®L_i�A�� � =@inF�@BCPO'L[ReAhL[QJF©=@H®`PF�Y[ilF
x¨QJF'HJi_C XDc F'Y_CML[XDY�]V�8QÜdJi�A&L_QJF¤CP?.ìlXD=eH®L*XPc F'Y_CML[XDY��u�¤} ¬ [ H�� [ o U[ �2� N!ó ¬ [ H^®£N =ei*F&O�F'O'L[=e`DF'ReA~L_QBF
F&@yL[F�HJ?JF'?Ö=@H®`DF'Y[i[F�x¨QJF�HBi_CÛXDckF�Y_CKL_XDY'] b ReF-CPYlReAPA{� � � k���]´|�L¤O-CPH jkFhilQJX�?	HËL_QaCML�A8=@H L_QJ=ei
o¸Y_CMT(F&?;XDYlI�AD�{� � =ei�L_QJF�?J=ei[O�YlF'L[F�CPcBcJY[X�@¨=@T(CML_=eXDH¤L[X ò�]
 Ö=eL[QVL_QJF CPjkX²`DF�L_F'Y[T�=@HJXDReXDZPA�A¨L_QBF*CMcJcJY[X�@¨=@T(CML[=@XDH¤L[X©L_QJF�XDckF�Y[CML_XDYli��ÒCPHJ?X� � =ei8ZD=e`PF�H�j®A

� | � � �u� [ }4���(ó j
� � | � �[ � � �5}�jló �[�

^>iEilQJX�?	H�=@HÅJU
.M^A»L_QBF�XPYlL_QBXDZDXDHaCMR�cJY[X�ìlF�O'L[=@XDH³XDckF�Y[CML_XPYqò }Vj ó Æ O-CPH j F�YlF�cJYlF�i[F'H®L_F�?
CPi�òÝk��~� � ]��8QJ=ei YlF�ildJReL O-CMHÌjkFEdJi[F'?ÌL_X�XDjBL_CP=@H0C�?J=@ilO�YlF'L_F�CPcBcJY[X�@¨=@T(CML_=eXDH�L_X�ò CPi�òÝk
� � ��� � �Ê]!|�Ls=@i8O'R@F�CPY;L_QJCMLC� � �{� � � =ei8HJXPLsCPH�XDYñL_QJXPZDXDHaCPR�cJY[X.ìlF'O'L[=@XDH�ABi[=@HBO�F�o¸XDY	CPH®AieÍWEÆÇA
� � ��� � �qe�XPHJReA cJY[X²`y=@?BF�i CVcJ=@F'O�F�?	=ei[FEO�XPHJilL_CPH®L�CMcJcJY[X�@¨=@T(CML[=@XDHhL[Xie�WÄÆ ]£ÂsX�?»F'`PF�Y�A.=eo0?»F
CPili[dJT�F¤L_QJCML�L[QJF`_!acb =ei*=eHJ?JF�F'?ÛcJ=@F'O�F&?	=@i[F¤O�XDHJiñLNCPH®L�AGL[QJF�H��*���{�u�S� O-CPHÑjkFÊdJilF�?³CPiºCPH
CPcJcBY[X�@¨=@T(CML_=eXDH L[XÊL_QJF©XDYñL_QJXPZDXDHaCPRÁcJYlX.ìlF�OqL_=@XPH�XDc F'Y_CML[XDY�]��ÁX�i[F�FºL[QJ=@i>T(XDYlFºO�ReF-CPYlReA�A�XDjJilF�Yñ`DF
L_QJCML

� � ��� � �iJËe�MÛH^z+o7{&N k �¸� >¹ ºO ]¡ � ¸�¹ º e�H�� ¸ o�»�Nux ¸L¹ º Hï�N&o,x ¸   ¹ º  �¢ [ ¼ ¸   ¹ º   H^z+o7{&N�oIeÍWZj



K�Ñ
k � ¸L¹ º e�H�� ¸ o,»�N �¸   ¹ º   e h �¤£ ¥h H�� ¸   o,»§¦�Nu¼ ¸   ¹ º   H^z+o7{&N
k � ¸L¹ º e�H�� ¸ o,»�N�e h �¤£ ¥h Hnz�o,{�N�o ±�¨ie h �¤£ ¥h ±¦}�©�±«ª�e�ª¬;±¦}�ªGeO®�»�}�ïuz »%ï
k e�H^z+o7{&N&o ±�¨ieÍWEÆ

 Ö=eL[Q¤} r H^¬nN;k·}�ghÉH�� ¸ N&AÉ} r W�WjY A7CPHJ?E� r H�»�NGk �.ghÉH�»�N&A�� r W�W�\GA L_QJF©F'R@F�T�F�H®L�ò½J1}�ghf�.gh�M&O-CPH~jkF
CPcJcBY[X�@¨=@T(CML_F'?�jÜA�L[QJF�=aHJ=zL_F©?J=eT(F'HJi[=eXDHaCPR�T¤CKL_Y[=L@°¯_¨W-WjY[Z]\´Y[F�ildJReL[=@HJZVo¸YlXDT L[QJF©XDckF�Y_CKL_=@XPH

��� � JT} r ��±r M�]
�8QJF0=@Hf=JHJ=eL[F�?J=@T�F�HBi[=@XPHaCPRnT�=@HJ=eT(=BQ-CML[=@XDH³O�CPH´HBX�? j F�o¸XDYlTºdJRSCKL_F�?ÖCMi�L[QJF�o¸XDR@ReX�?	=@HJZ =JHJ=eL[F
?J=eT(F'HJi[=eXDHaCPR cJY[XDjBR@F�T }
² Å21k¾yÇ�È ÷ÒÈ¨É²ÄKÅ9:s_ygh·W³WjYDZ]\ Â�´ ½�È+÷Ò¼z ¸¾¨½³ÂkÇ É ö ¾xµ ö ¾yÇ�½�È Æ�ÄMÅ�À�Â�´�É ö ¾~_!amb Â�´
UµWµY0[.Hn];NS3&À7¾®É²¾ÜÄ�÷ÒÅ�Ç7¾�É ö ¾ ÄKÈJÇ~¶ ÂkÇÁ¾X÷ÒÈBÉ²ÄKÅ2:Ä} r ��±r WXWjYDZ]\ ½-¿z6 ö É ö ÈBÉEÉ ö ¾/´�Â! " �ÂyÃ(Å�Ç7Æ
´v¿ÁÇz6PÉ²Å�ÂkÇ7È[ �Å�½q÷ÑÅ�ÇÁÅn÷ÑÅ"8®¾yÀ

;\H�} r o,� r N\k·(Ò_ gh�Î �{� �C¸ } r � ±r�¹ ( [[ @»ººº } r � ±r ººº [[

¼ �V�()��h�!����� �.� �!��� I �-���I ��½1� �&����� : �!� � )'�oI
�8QJ=ei.i[F'O'L[=@XDHºcBY[F�ilF�H®L_i�L_QJF»i[XDRedBL_=eXDH*cBY[XyO�F�?BdJY[F;o¸XPYÁL[QJFV=aHB=eL_F»?J=@T�F�HBi[=@XPHaCPR®T�=@HJ=eT(=BQ-CML[=@XDH1cJY[XDjy�
R@F'T ]G�8QJF�L_F'ONQJHJ=B¥ydBF*dJilF�i>CPH =zL_F'Y_CML[=e`DF�CMcJcJY[XDCPONQ�A+?	QJF�YlF�Ak=@H�F-CMONQh=eL[F�Y[CML_=eXDH�A�?»F i[dJO'O�F�ili[=z`DF�RzA
T�=@HJ=eT(=BQ�F(?	=zL_Q�Y[F�ilc F'O'L�L[X L[QJF1`PF�OqL_XDYliÒ} r WXW�Y�A¨CPHJ?�� r WXWj\s]!�8QBF>jaCPil=@O8o¸Y_CMT(F&?;XDYlIER@F-CM?J=@HJZ
L_X©L[QJF�i[XDRedBL_=eXDHVcJY[XyO�F'?JdJYlF*=ei8F�ilL_CPjJRe=@i[QBF�?�j F'R@X�?�]!�8QJF�F�H®L_=eY[F�?JFq`DF�ReXDcJT�F�H®Ls=@i	=@Hi¬ [ ]



KPK
¾C_a` ¿Àq�cfe7lhkzt,gjk4p�ÁÂlDw,k4rÃc�tocar�cfÄjk~i
�8QJFÒ=aYlilLGilL[F�cE=@H©?BF'`DF'R@XDcB=@HJZ Cni[XPR@dBL[=@XDHºcBY[XyO�F�?BdJY[F	=@i�L_X�F�iñLNCPjBR@=@ilQ©L_QJF8F�@B=eilL[F�HJO'FsXMo�CnilXDR@d¨L_=@XPH
L_X~L_QBFÀ=aHJ=zL_F�?J=eT(F'HJi[=eXDHaCPR�T�=@HB=@T�=�Q-CKL_=@XPHÒcJYlXDjJR@F'T ]3�8QJFÀ=JHJ=eL[F ?J=eT(F'HJi[=eXDHaCPR;T(=eHJ=@T�=�Q�CML_=eXDH
cJYlXDjJR@F'T QaCMi1CEi[XPR@dBL[=@XDHVjaCMi[F�?�XDH�L_QJF�o¸XDReR@X�?	=@HBZºY[F'i[dJRzL-]
õ°ö ¾ÜÂ�ÄK¾4÷ ÅÉùnú �g�a�q�N���l¯D�@�q�¸�)Æ} r WV� Y kÇP�} r WÀWjY � (�} r ( [�È KÉRD°;�P�k§ÊÆ� r WXWj\ �q£a�N���¸�B�P�

;\HËÆ} r oGÆ� r N\k =eHBoÌ9ÍËÎ�ÏFÐ ¹ Ñ ÍËÎOÒ�Ó ;\H�} r o,� r N
�8QJF cJY[XyXPoÁ=@i8ZP=e`DF'H =eH�^>cJckF�HJ?B=>@ÂM*]
¾C_�Ô Õ�p{t�Öuk�i[×�k~t,gjk4lhp�lDw,kÇpunClDcar�mKØ
înHJO�FEL_QBF(F�@B=eilL[F�HJO'F¤XPo»L_QJFET�=@HJ=eT(=BQ�F�Y1QaCPi j F'F�HÌF�ilL_CPjJRe=@i[QBF�?�AÉ?;F�O-CMHÒ?JFq`DF�ReXDcÑC�cJYlX¨O'F�?JdJYlF
o¸XDYV=zL_iÊ?JFqL_F'Y[T�=@HaCML[=@XDH�]��8QJF~cJYlX¨O'F�?JdJYlF0o¸XPR@R@X�?»F�? QJF'Y[F~=@i�CMH =zL_F'Y_CML[=e`DFhXDHJF�AnCPHJ?ÖY[F�¥ydB=@Y[F'i
i[dBO�O�F'i[il=e`DF'ReAÒi[XDRz`¨=eHJZ�C�i[FqL©XPo8HJF'O�F'i[i_CMYlAÑO'XDHJ?J=zL_=eXDHJi =@HÒF�CPONQÛ=eL[F�Y[CML_=eXDHg]��aY[XDT \wF'T(T(C ^*]í��A
XDHJF�O�CPH =@T�T(F'?J=SCML[F�RzAÛi[F'F0L[QaCMLÊL[QJF~=eL_F'Y_CML[=e`PF�cJY[XyO�F'?JdJYlF0XPdBL_Re=@HJF'? cJY[Xy?JdJO'F�i�CÑT(XPHJXPL_XPHJ=z�

O-CMR@ReAÊ?JF�O'Y[F-CMi[=@HBZVi[F�¥ÜdJF'HJO�F©XMo!O�XDiñL_i*P�; ª R ª A il=@HJO'F�XDHJF*QaCPisL_QJF*Y[F�ildJReL};0H^} �r o�� �r N�Ùx;0H ¯}PUr o,� �r N�ÙÚ�Ú�Ú Ùd;\H�} ªr o,� ªr NuÙ Ú�Ú�Ú AÜo¸YlXDT ?	QJ=eONQÊXDHJFsO-CPH(F&@yL_Y[CPO'L»L_QJFsT�XDHJXPL[XDHJ=@O�CPR@RzA�?BF�O�YlF-CPil=@HJZ*i[F�¥ydBF�HJO'F�A
P�; ª R ª � ; ª k;0H^} ªr N�A7?JF�=aHBF�?ÒXPH~L[QJFEdJHJ=zL�jaCPR@R�� Y ?	QJ=@ONQ0=@i�O'XDT�caCPO'L�]E�8QJFEO�XDH®`DF'Y[ZDF'HJO�F(XPo
L_QBF =zL_F'Y_CML[=e`DF�cBY[XyO�F�?BdJY[F�=@i8F'ilL_CPjJR@=ei[QJF'? jJCPi[F'?hXDHVL_QBF�o¸XPR@R@X�?	=eHJZºY[F'i[dJRzL-]
õ°ö ¾ÜÂ�ÄK¾4÷ ÅÉùBø �g�a�q�N���l¯D�@�q�«�ÂÆ} r WÛ� Y °��P�k§ Æ;�Ù ÑÌ�q£a�N�Ì�¸�B�P�1�¸�a���²��.�£a�q���N�V�����N�²�q�«�QP�; ª R ª
�N�K�a±P�q��¡y�N���v� Æ;µkÜ;0H�Æ} r N'µ



K��
Ý ÄKÂ�Â!´[]|Þ»A \wF�T�T¤C©^�]1SfA�L_QJF Y[F�CPRw`MCPR@dJF'? o¸dJHBO'L_=eXDHaCPR�;\H�} r N8=@isO�XDH®L_=eHÜdJXDdJisXDH L[QJF O�XDT�caCPOqL
i[FqL�� Y ]�Â1F�HBO�F�AP=eL7=@i7ZDdJCPY_CPH®L[F�F�?*L_X1CML[L_CP=@H�=eL[i7T¤C.@¨=eTºdJT�CMHJ?�T�=@HJ=eTºdJT XDHß� Y ]Á�8QJF;=zL_F'Y_CML[=e`DF
cJYlX¨O'F�?JdJYlFÊcJYlX¨?JdBO�F�iºChT(XPHJXPL_XPHJ=@O�CPR@RzA�?JF'O�Y[F�CPi[=eHJZ�i[F�¥ÜdJF�HJO'F�XPo8O�XPilL_iàP�; ª R ª A ?	QJXDilFÊR@=eT(=zL Æ;
F&@¨=eilL_i	j®A�\wF�T�T(C�^�]1SB]�Â1F'HJO�F�AaR@=@Tá; ª k Æ;&]!�8QJF�i[FqLC� Y =@i	CMR@i[X©ilF�¥ÜdJF'HÜL[=SCPReReA¤O�XDT�caCPOqL-]!�8QJ=ei
=@T�cJRe=@F�igL[QaCMLÁo¸Y[XDT�L[QJF{i[F�¥ÜdJF'HJO�F,P�} ªr R ª APXDHJF»O-CPH*F&@yL_Y[CPO'L&C1ildJjJi[F�¥ÜdJF�HJO'FoP�} ªãâr R ªãâ L[QaCML�O�XDH®`PF�Y[ZPF�i
L_X�ilXDT�FäÆ} r WÜ� Y i[dJONQ³L_QJCML©j®AÒL[QJFVO�XDH®L[=@HÜdJ=eLvAÌXPoå; A�;\HËÆ} r Nqk R@=eTá;0H�} ª�âr N£k Re=@Tá; ªãâ k Æ; A
F�iñLNCPjBR@=@ilQJ=@HBZºL_QJF�O�XPHÜ`PF�YlZDF�HJO'F�XPo�L_QJF CPReZDXDYl=eL_QBT5L[X©L_QJF�XDcBL[=@T(CPR�ilXDR@d¨L_=@XPHg] æ
^>H~=zL_F�Y[CML_=z`DFºcBY[XyO�F�?BdJY[FEdJil=@HJZ�i[dBO�O�F'i[il=e`DF�T�=@HJ=eT(=BQ-CML[=@XDH`?	=eL[Q~Y[F�ilc F'O'L�L_XÀ} r A7CPHJ?E� r A�?	QB=@ONQ
O�XPHÜ`PF�YlZDF�i.L[X1L[QJF»Re=@T�=eL[=@HJZ�ilXDR@d¨L_=@XPH�?	QBXDi[F»F&@¨=@iñL_F�HBO�F�=eiÁZPdaCPY_CMHÜL[F�F'?�ADQaCPi7L_QÜdJi�j F'F�Hº?BF'`DF'R@XDckF�?�]
|�L!=ei&=@T�c XPYlLNCMHÜLÁL_X�HBXPL_F;L[QaCML&L[QJF�cJYlX¨O'F�?JdBY[F8X�O F�Yli!HJX�ZDdaCPY[CPH®L_F'F�L_QaCML�L_QJF8T�=@HB=@TºdJT·CKL[LNCM=@HJF'?
=@i;ZDR@XDjJCPR�]Á�8QJ=@i;=@i8CºZDF'HJF�Y[CPR�cBY[XDjJReF�T =@HÊHBXDHJR@=eHJF-CMY;T�=@HJ=eT(=BQ-CML[=@XDHºL[F�ONQJHJ=B¥ÜdJF�i']»�8QJF�ildhN�O�=eF�H®L
O�XPHJ?J=eL[=@XDHVL[X�F'HJi[dBY[F*L[QaCML8L[QJF*T�=@HB=@TºdJT CMLlLNCP=eHJF�?�=@i8=eHJ?JF'F�?�ZDR@XDjJCPRg=@i�L[QaCML	L_QBF o¸dJHBO'L_=eXDHaCPRz;
jkF	Õ-�K�«�a����nO'XDH®`DF&@ =eH�L[QJF�`MCPY[=@CPjJR@F'i�} r CPHB?À� r A�?	QB=@ONQ�=@i8HJXPL8L[QJF�O-CPilF*=eHVL_QJ=ei8cJY[XDjBR@F�T�]

ç +,�QI : �h�!���!�������*)3�*)��E�(�G�'�&�AI
�8QJF{RSCPiñLÁi[F�OqL_=eXDH*XPdBL_Re=@HJF'?*C	i[XPR@dBL[=@XDH�cJYlX¨O'F�?JdJYlF{o¸XPYgL_QJF{?JF'L[F�YlT(=eHaCML_=eXDH�XPo¨L_QJF{?J=@ilO�YlF'L_F{cJYlX.ìlF�O��
L_=eXDH¤il=@ZDHJCML_dJYlF�i{o¸XDY»il=@ZDHJCPR�O�RSCMi[i[F'i�]!|vH¤L[QJ=@i»i[F'O'L_=eXDH�AÜL_QJF1O�XDT�cJdBL_CML_=eXDHaCPR�CMR@ZDXDYl=eL[QJT ?JFq`DF�ReXDckF�?
jaCPilF�?�XDHVL_QJF�cBY[XyO�F�?BdJY[F�=@i;cJY[F'i[F�H®L[F�?g]»�8QJF�O�XDT�cJdBL_CML_=eXDHaCPR�CPR@ZPXDY[=zL_QJT dJilF�?�L_XEZDF'HJF�Y[CML_F�L_QBF

cJYlX.ìlF�OqL_=@XPH�il=@ZDHJCML_dJYlF�i	=@i8ZP=e`DF'H jkF�ReX�?�]
KD]1x¨F'R@F'O'L1C�?�C-`DF'R@FqL;x§WZY [ Hn];NV?	QJ=eONQhCMY[=@ilF�i8o¸Y[XPT�C Æm�,M°AkCPHB?�L[QJF�HydBTºj F'Y	XPo.ReF'`PF�R@iRY
L[X¤jkF*dJilF�?�=eH L[QJFd=JReL_F'Y1jJCPHJI�O�XDYlY[F'i[ckXDHJ?J=eHJZ(L[X�L[QJFqÆm�,M*]smnF�HJXPL[F L[QJFºCMHaCPReAyil=@i	R@X�?



K�S
caCMi[iÒ=aReL[F�Yli1CMi�¨µWXWj\[è A�CMHJ?�L[QJF CPHaCPRzAyi[=@i;QJ=@ZDQ�caCMi[i�=aReL[F�Y[i	CMi�é½WXW�\[è�]

�¨]s�aXDY�L[QJF*ZP=e`DF'H�=JHJ=eL[F*?J=ei[O'Y[F'L[F�=@HJcJd¨L1il=@ZDHJCPR�UZWVW \[ê Aa?BF'L_F'Y[T�=@HJF�L[QJF*?B=@i[O'Y[FqL_=�Q'F�?X_°amb
O'X¨F�N(O'=@F'HÜL T(CML_Yl=>@ _�gh WWjYDZ]\�dJi[=eHJZ³L_QJF~o¸XDY�?;CPYl?�x¨QBF�HJi[CËCPR@ZPXDY[=zL_QJT�]³�1XML_F�L_QaCKL
�lk�� g @ H��GY Î K�N�H"� h Î K�N�]

SB]�Þ�CMi[F�?ÌXDHÌL[QJF�i[O-CMR@XDZDY[CPT¿�\_ygh�H^¬¦o,»�N�k·ë _yghÉHn¬¦o,»�Nìë [�XDjBL_CP=@HBF�?�AÁT(Xy?J=zo«AhL_QBF�`MCPRedJFEXPoÒY
ildJONQÌL[QaCML!_�gh Hn¬¦o,»�Ny| Ñ�Ago¸XDY CPR@R ¬CÙ·YÒAÉ»áÙ³�Ì](t	F�O�XPT(cJd¨L_F£_ygh dJi[=eHJZVL_QJFET�X¨?B=B=aF'?
`MCPRedJF�XPo Y	]

�J]�í!=@ONI¤Y_CPHJ?BXDT `DF'O'L[XDY[i;} �r WXW�Y%A+� �r WÀW�\�A�CPHJ?�i[F'L1Cº`MCPR@dBFno¸XDY'ï�®�¬v]
î ^�L{L_QBFG±wL_Q(ilL_CPZDF�AÜilF'LV� r kÅ� ª p Ur ]&u1i[=eHJZ�L_QJF	O�XPH.ìldJZ®CML[F1ZPY_CP?J=eF�H®LGL_F'ONQJHJ=�¥ÜdJF°H�J�K�Ñ�M$N&A
?	=zL_Q~ZDY[CP?J=@F'H®L�ZD=e`PF�H~j®A	ï Ì Í k ]åP�H^} r � ª p Ur ± @ ��� � ¸ } r � ª p Ur ± ¹ Î _ygh Nu� ª p Urñð R�A7ilXDRe`PF
L[QJF�T(=eHJ=@T�=�Q�CML_=eXDH�cJY[XDjBR@F�T,o¸XDYR} r ]G\7FqL ¯} r ª ?JF'HJXPL[F L[QJF�i[XDRedBL_=eXDHg]

î xyF'L;} ªr k òÌ Íaóô òÌ Í ó ô ]î �sF&@yL�AG?	=eL_Qß} r k } ª r AsdJi[=eHJZÛL_QJF�O'XDH.ìldJZ®CKL_F�ZDY[CP?J=@F'H®LÊL_F'ONQJHJ=�¥ÜdJFZ?	=zL_Q ZDY[CP?J=@F'H®L
ï Ñ Í kÅ]oP�H�} ªr � r ± @ �{� � ¸ } ª r � r ± ¹ Î _ygh N«±�} ªr ð R�AÜilXDRe`PF	L[QJFsT(=eHJ=@T�=�Q�CML_=eXDH*cBY[XDjJReF�T�o¸XPY� r ]{\wF'LR� ªr ?BF�HJXPL[F�L_QJF�i[XPR@dBL[=@XDHg]

î b XPT(cJd¨L_F¤L[QJFÊO�XPilL�o¸dBHJO'L[=@XDHõ;\H�} ªr o,� ªr N�]h|�o!H�;\H�} ª p Ur o,� ª p Ur N Î ;\H�} ªr o,� ªr N�N÷ö ï�®.¬�A
L[F�YlT(=eHaCML_FM]

¢¨]	F'HJ?g]



K��
ø�_a` Õ�p{r�noùClDmslDc�p{t,mKØ·gjp{rÃnoØfk�q�c�lÉúûp�ÁÂlDw,kÇmKØ�×�p�i�c�lDwor
�8QJF�T�=@HJ=eT(=BQ-CML[=@XDHÒcJY[XDjBR@F�T dJHJ?BF�YÊO'XDHJi[=e?JF�Y[CML_=eXDHË=ei¤i[F'caCPY[CML_F'ReAÄ¥ydJCP?JY_CKL_=@O =@H�} r AsCPHJ? � r ]
b XDHJilF�¥ÜdJF'HÜL[ReA�ABL_QJF1dJi[F1XPogL[QJF1O'XDH.ìldJZDCML_FsZDY_CM?J=@F'HÜL{L_F'ONQJHJ=B¥ydBF>o¸XDYGF-CPONQVT�=@HB=@T�=�Q-CKL_=@XPH�ZDdaCMY_CPH¨�
L_F'F�i1O�XDH®`DF'Y[ZDF'HJO�F*o¸XDY	F-CPONQ�T�=@HB=@T�=�Q-CKL_=@XPH¤=@HAü`H���N�ilL[F�cJi�A%?	QJF'Y[F��5=ei	L[QJF i[=�Q'F*XMo&L_QJF�`DF'O'L[XDY
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F�Y[CML_=eXDHÊ=ei;RSCMY[ZDF'ReA�C�o�CPOqL_XDY»XPowL_QJF>O�XDT�cJR@F�@¨=eLvA�XPo7L_QJF>O�XDH.ìldBZ®CML_F>ZDY_CP?B=@F�H®L»L_F�ONQBHJ=�¥ÜdJF�A�CPHJ?ÊL_QBF
O�XPT(cJReF&@¨=eLvA*XPokL_QJF	=eT(cJReF�T�F�H®LNCKL_=@XPH�XPo�� CPHJ?&� � ].�8QJF	O�XPT(cJReF&@¨=eLvA�XPokL_QJF8O'XDH.ìldJZ®CKL_F8ZDY[CP?J=@F'H®L
L_F'ONQJHJ=B¥ydBFs=eiRH^Á � @ �PNÁTºdJReL[=@cJRe=@O�CML_=eXDHJiÁCPHJ?ÀH^ÁP� Î S N�CP?J?J=zL_=@XPHJi&ckF�Y!=eL[F�Y[CML_=eXDHg]���XPY!CncJY_CMO'L_=eO-CPR
=@T�cJReF�T�F�H®LNCML[=@XDH�AkF'i[ckF�O'=SCPReReA�?	QJF�H � =@inR@CPY[ZPF`H�Re=@IMF�A�o¸XDY>F&@BCPT�cJR@F�A�?	QJF�HZ?»F�CPY[F©T�=@HJ=eT(=BQ�=eHJZ
?	=eL[QºY[F'i[ckF�OqL!L_Xy� r N�A�?;F8dBi[daCPReReA cJYlF�i[O'Y[=ej F8C>L[F�YlT(=eHaCML_=eXDH O�Y[=zL_F'Y[=SCsi[XnL[QaCML!O'XDH®`DF�YlZDF�HBO�F	X¨O'O�dJYli
=@H0o�CPY*o¸F&?;F'YºL_QaCMHÃ� ilL[F�cJi`H�J�K�Ñ�M$Nq]h�8QBFVO�XDT�cJR@F�@¨=eLvA~XPo���=@i©��Y�� h � g TºdJRzL_=@cBR@=@O�CML_=eXDHJi�CMHJ?
��YRH�� h Î K�Na� g CP?J?J=zL_=eXDHJi�AyCPHB?¤L_QaCKL;XPo>� � =ei»F�@JCMO'L_RzAEL_QJF1i_CPT�F�H�JLK�K�M$Nq]!�8QÜdJi�A¨L_QJF1O�XDT�cJR@F�@¨=eLvA
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x2 : [−50:50]

x3 : [50:115]
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Projection signatures of the letter ‘‘A" using Db4

Sample #1
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d) Corresponding projection signature
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c) Corrupted chirp
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b) Corresponding projection signature
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a) Uncorrupted chirp
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Projection signatures for randomly chosen initial condition

−>S1

−>S2

−>S3

1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6
0

0.2

0.4

0.6

0.8

1
Projection signatures for initial condition obtained using the SVD
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Original signal and its projection signatures using different wavelets

Original signal
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Variation of the cost function with each iteration for different signals

Signal length = 201

Filter length = 8

L = 8

���r�7�y� �d¡!¢J£\¤�¥§¦�¤W¨©¦ª"«¬ª"�¨§®�¯�°©ª,±�¨²�J³�«�°2¨©¦ª"«²´{¦�¨§®t¯W¤µ°�®t¦�¨§¯*¥§¤W¨©¦ª"«



¶@·b¸.¹�º ·b».¼ ½¾¹¾¹¾¿.ÀÂÁWÃ*·,ÁJ½ÅÄÆ» Çµ·bÈOÁJ½ÅÄÆ».À
É ±�¦Ê:³�ËÌ¤W¨©¦ª"«�¥µ¯I±!³�Ë�¨µ±:ª"«²¨§®�¯�Í*¥©ªdÎF¯I°2¨©¦ª"«Ï±�¦Ðd«T¤W¨§³T¥T¯I±Ñ¢x¨\Ò7ÓyÔÕ�NÖF×
É ËÌ¦Ê:¦�¨Â¤W¨©¦ª"«�±:¦�«Ø¨§®�¯{Í*¥µ¦�«�°2¦�ÍÑ¤�Ë@°©ªdÊOÍIª"«�¯*«µ¨²¤�Í*Í*¥©ªµ¤µ°�®¬¨µªÏÙ"¯W¨§¯*¥�Ú
Ê:¦�«T¯�±�¦Ðd«T¤W¨§³T¥T¯I±Ñ¢`���Õ�F�y� �pÖ7×

É ¨§®T¯¬ÛÜ±�¦Ðd«T¤�Ëk°�ËÌ¤"±!±!¯I±ÑÝJ¤�«TÙÞ¨§®�¯W¦�¥ÞÊ:¤W¨§¥§¦�ßáà*âbãä¤�«TÙ�ÍI¥�ª,ÎF¯I°2¨©¦ª"«
±�¦Ðd«T¤W¨§³T¥T¯I±Ñ¢L�\�r�F�y���,å�×

É ¨§®T¯OÍ*¥©ªdÎF¯I°2¨©¦ªd«@±�¦Ðd«T¤W¨§³T¥T¯I±"¤�Í*Í*Ëæ¦�¯*Ùç¨µªè¨§®T¯.°�ËÌ¤"±y±�¦��\¦°2¤W¨©¦ªd«èÍ*¥©ª"éIÚ
Ëæ¯IÊ^¢L���Õ�F�y� �dÛ�×

É ¥µ¯*Ëæ¦�¤�é2¦�ËÌ¦�¨2êë¨§¯I±�¨Ø¥µ¯ì±�³�Ë�¨µ±:�\ª"¥²¨§®�¯{Í*¥©ªdÎF¯I°2¨©¦ª"«ë±�¦Ð,«µ¤W¨§³�¥µ¯I±Ñ¢P�\�r�íÚ
�y���dîy×

É ¥©ª"é�³�±�¨§«�¯I±:ªd�¨§®T¯�Í*¥©ªdÎF¯ì°2¨©¦ª"«¬±�¦Ð,«µ¤W¨§³�¥µ¯I±Ñ¢L���r�7�y� �,ï�×
É ¯*�J�J¯I°2¨Øª"�çÙ�¦��J�J¯*¥µ¯*«T¨3¦�«T¦�¨©¦�¤�Ëç°©ª"«TÙ�¦�¨©¦ªd«�±ñð�òó ª"«ô¨§®T¯�ÍI¥�ª,ÎF¯I°2¨©¦ª"«
±�¦Ðd«T¤W¨§³T¥T¯I±Ñ¢L�\�r�F�y���dõ!×

É ¯*�J�J¯I°2¨Vªd�ñÙ�¦��J�J¯*¥µ¯*«T¨Ü´.¤Â£�¯*ËÂ¯W¨µ±öª"«¨§®�¯OÍI¥�ª,ÎF¯I°2¨©¦ª"«�±�¦Ð,«µ¤W¨§³�¥µ¯ì±`¢
���Õ�F�y���d÷�×

É £\¤�¥§¦�¤W¨©¦ª"«�ª"�V¨§®T¯�°©ªd±�¨ô�J³T«�°2¨©¦ª"«ô´{¦�¨§®Ø¯*¤µ°�®Ø¦�¨§¯*¥µ¤W¨©¦ª"«,¢L���r�F�!� �"¡!×


