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S�M7N�Pb��M[Z I m�T�Z�]9Z�k I V$��m�M;i�S�T�R&P�N>W�w�PYX�S�P�N I N�q I X�M I X�P�W^] c�w�P I R&PYX�k�R��$W�S�MOQxP^Z I ��Z I Z�W9���tZ
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�tZDP i;efMY`0T�abT�m�M I R�T�Qhg�]9r�]9R�Z�MOr�c�]�S�MYP iYg^P^v T�N�qdQD`�]9R�Z�T�m�M I R�T�Q�N6]9Z�MOr�T�]bX7T�a_X�Pb��MOSDw�P�g^P^v��
v M{X ] K

p*m�] I Z�k�����W;g^P^v^V�Z"P I S�P�W�S�qdM�r�]YaYv M{X�q I P�W�r.MON�MOS�S�P�Q"Z�MYP�r�T�TsZ�W�MOr�v P�U^PhZ�M{X ] c�Z�]9R�T�M�R�]9R
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�n x V£� ¼ ���P� � Z [fKd[ � �n x VR � �¢o�£� ¼ ���P� � Z ¤ �§¦ x©¨4q �
hpuY^NQLR([ZWLeFMPDZ{¥UaQKJ$QL`Z[ZQ¬O�OH[F^NQ �§¦ x ¦Y� x�yzM�R�MPWXWXEHOHEHG$}ZEHOHQLU k `ZEdWLDZ[ml]}ZUZ[ ² � Â � + �t� l�}ZE]Kfu�LFMPQLRudUFMPOH`ZQL`Z[ZQ$^YKHc ¿ ¼ ���P� � � �n x VR � �¢$�n¿ ¼ ���P� � ¢ È Á��5¤ �§¦ x©¨D� �NmMP}Z[ZWLSpOYMPQLRsUaQKJ$QL`Z[ZQ LZQLUaQj\¯�nud`ZePOZ[Z����UZ[Z`FMNl ¿ ¼ ���P� � � � È �n �¢ È Á�� lm[qUFM]\¸KNMPIYMPQLR �n O�UfcN^}ZE �¢ � ¿ ¼ ���P� � � � È �n R �¢   �n R

�¢ �n R �¢   ¤X¤X¤ È Á��5¤ �§¦ x©¨D� �%¬^NEN°H`ZE&}ZQLUaQL}Z[ZWXMPDZ{,B�DFE¯OHSpUFM@b�QL`Z[ZQPlFOHOHQj^Yc±EH}ZQLUFMPDFEHU
�@ � �¢   �¢ �n R �¢   �¢ �n R �¢ �n R �¢   ¤X¤X¤ �§¦ x �,Z �
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r¥EY^NWLDFMPO]KHcdQLR n R O�OH[F^NQ �§¦ x �H� � O&OHSpUFM@b�QL`Z[ZQ �§¦ x � ¨ � [�UFM]\¸KNMPIYMPQLR È � � � / È �¿¬���P� � � ��4~v��Z� ¹L»�� �� s ¹ xf»��]Æ ¾ z Æ�������� � � / È @ È Á�� } � � / ¤ �§¦ x � ¦Y�

I UFMPOH`Z[ZOYM¸c6B�DFEYDJEYDZOHQXDgW¯EH}ZUaQj^NQbKHQL`Z[ZQLRVMPRT}fKd[ZDNuY^NS UFMPWXWXQbcd`Z[fcalÄ}ZE]Kfu�LFMPQLR DZUaQt°�udQLRTEdQ3WXEtiEYDZ`ZE@J$QL`Z[ZQP�
À ��Á V �ÇÁ � � �1� ��4~v��F� � Á � È �@ È Á V �5� �§¦ x � Ë �It^NQ Á � � È Â V È Ã xr¥QLUaQLGF^NQLR�e3OHSpOHEY^du¯[Z`ZDFQLIHUFM�Kd{H`ZEHIYEoudUFMPOH`ZQL`Z[fcaxZ® cN^±^YKHc �@ RTEDb�QXD±°HSpDZ{o}ZUaQj^NWLDFMPO]KHQL`IHUFMP� [PLZQ]WLeZ[ml�eFMPe�}ZEHeFM]\]MP`ZE&`FM,UZ[ZWPx ¦ x©¨Hx NmMP}Z[�J$QLR�W¸udRTRvu

@ � �¢   �¢ �n R �¢   �¢ �n R �¢ �n R �¢   ¤X¤X¤ �§¦ x � Ì �O�[ZRT}NuHKd{HWL`ZEHR"}ZUaQj^NWLDFMPO]KHQL`Z[Z[m� @ ��Á V �ÇÁ � � � @ QWVXT ��Á V �ÇÁ � �¡  @ Q � T ��Á V �ÇÁ � �¡  ¤X¤X¤/�
@ QWVXT���Á V �ÇÁ � � � ¢3��Á � � Á V �5�
@ Q � T���Á V �ÇÁ � � � s ¢¯��Á � � � �F¢3� � � Á V �¡� }�� � �² � � ��t�   � p � �§¦ x �,� �

¤X¤X¤
@ Q �DT���Á V �ÇÁ � � � s ¤X¤X¤ s ¢3��Á � � �

� x V �j¤X¤X¤ ¢3� � V � Á V �¡� }�� � � x V �5¤X¤X¤ � }�� � V �³ ² � � �
� x V�t�   � p ´¥¤X¤X¤ ³ ² � � � V�t�   � p ´ �

¤X¤X¤It^NQ � }�� � » � � }�� � » +Z� �4~ � � l ² � ��F� Á � V + �t� x



Ì � ���������
	���������������������������������� �"!��#��$&%���'��(��)�*
I O]cY\�{�B�DZ[ k OHSpUFM@b�QL`Z[ZGgW¯UfcN^NEHR `FM UZ[ZWPx ¦ x©¨¯E<LZQLOH[F^N`FMN�ÄOHE]Kd`Z[ZWLDZSpRsKd[Z`Z[fcdR WXEdEYDZOHQXDdiWLDZOPud�zD R�MPDZUZ[PLZ`ZSpQ·B¸KHQLRTQL`ZDZSC}ZEYDFQL`POZ[FM�KNMNl�}ZUfcdRTSpRgKd[Z`Z[fcdRg| �nud`ZePOZ[Z[(��UZ[Z`FMNx r¥E�OHWXQLROH`NudDZUaQL`Z`Z[ZR [ZRT}NuHKd{HWXMPR `FMY^NEh}ZUaEH[Z`ZDFQLIHUZ[ZUaEHOYMPDZ{Zl�MqO k EY^YcYw$[ZG�[�OHS k EY^YcYw$[ZG�[ZRT}NuHKd{HWLSOt\¸cdDZ{�`FM�R�MPWXWXEHOHEHG�}ZEHOHQLU k `ZEdWLDZ[mxr¥E]Kfu�LFMPQLR�[Z`ZDFQLIHUFM�Kd{H`ZEdQ/udUFMPOH`ZQL`Z[ZQ$^YKHc �@ �

�@ � �¢   �¢ �n R �¢   �¢ �n R �¢ �n R �¢   ¤X¤X¤ �� �¢   �¢ �n R � �¢   �¢ �n R �¢   ¤X¤X¤ � �� �¢   �¢ �n R �@ �§¦ x � q ���UFMP� [PLZQ]WLeZ[�B�DFE¯RTEDb�`ZE�[d\PEN°HUFM]\�[ZDZ{&DFMPem�
�������� ��������= +4�8.C658705 �

A [ZRT}NuHKd{HWL`ZEHR�}ZUaQj^NWLDFMPO]KHQL`Z[Z[ [Z`ZDFQLIHUFM�Kd{H`ZEdQ/udUFMPOH`ZQL`Z[ZQ�}ZUZ[Z`Z[ZR�MPQXD OH[F^
@ ��Á V �ÇÁ � � � ¢3��Á � � Á V �¡  �t���Z� s ¢¯��Á � � � � @ ��Á V � � �Â �V � � �   � p }�� �� �4~ � � ¤ �§¦ x � � �®TQKJoM¸c&B�DFE,udUFMPOH`ZQL`Z[ZQ/}ZEdWbKHQj^NEHOYMPDFQbKd{H`ZSpRT[�}ZUZ[Z°]Kd[7b�QL`Z[fcdRT[mlZOH`ZEHOH{,}ZE]Kfu�LFMPQLR�UfcN^�^YKHc �@ x�����	��
�� $�
 ' r¥E]Kd�zWXM��nud`ZePOZ[Z[���UZ[Z`FM �n¯� ² � ^ZMP�zD_WL}ZQLeZDZUJWL[ZWLDFQLRTS·x r¥UZ[qB�DFEHRpl }ZEtiWLefE]Kd{Hedu �n [ �@ WLO]cY\]MP`ZS�WXEdEYDZ`ZE@J$QL`Z[ZQLR �n � �n R   �n R �@ �n R lfeFM@b$^NEHRvu�WLO]cY\]MP`Z`ZEHRvu&WXEdWLDFEticd`Z[Z�1EYDZOHQ�LFMPQXD }ZE]Kd�zW �@ � ² � xyzMDLZ`ZQLR WXEgWbKfu�LFM¸c � � ¨¥x¬®�MPWXWLRTEYDZUZ[ZRrEY^N`ZEHRTQLUZ`Nud�;cdRvu�ILKfud°H[Z`ZS�� R [ J$[ZUZ[Z`ZS^ x0NmMPRTQL`fcHc±}ZEYDFQL`POZ[FM�K�`FM p iµ�nud`ZePOZ[Z� ¢3�	� � � � � R ^ p �	� � lF}ZE]Kfu�LFMPQLR��nudUZ{HQjiµefEHRT}ZEH`ZQL`ZDNu¢3� � � �1� � R ^ � ����
 	� x r¥UZ[±B�DFEHR�udUFMPOH`ZQL`Z[ZQ$^YKHc @ � Âa�jÂ>/ � }ZUZ[Z`Z[ZR�MPQXD OH[F^ �

@ � Âa�jÂ / � �1� � R ^   � R ^ s @ � Âa� � �² � � � + �t�   � p } ��4~ ¤ �§¦ x � � �
�p\ �§¦ x � � � OH[F^N`ZEZl.LZDFE @ � Âa�jÂ / � `ZQ5\]MPOH[ZWL[ZD EYD Â / x r¥EtB�DFEHRvu

@ � ÂZ� �1� � R ^ � � R ^�4~ @ � ÂZ� ���sx � } �� � � Â � � � pJ� �§¦ x ¦ Z �
LZDFE¯^ZMPQXD @ x V   � R ^ � � � +HÂ � ��� � + � ² lFIt^NQ ² � Â � + �t� x.r¥E]Kfu�LFMPQLRp�

@ � ² � � � � R ^�� � � ²   � p �k+ �� � � ²   � p �k+ � � � � R ^ ¤ �§¦ x ¦ ¨ �
� RT}fKd[ZDNuY^ZM�UFMPWXWXQbcd`Z[fc @ � ² � [ZRTQ]QXDh}ZE]Kd�zW,}ZUZ[ ² R ��� � � �R ^ � + �f��Z� lBLZDFE�WXEHOH}FMY^ZMPQXD_W,[d\LiOHQ]WLDZ`ZSpR"EYDZOHQXDFEHR"^YKHc±EY^N`ZEHRTQLUZ`ZEHG p i§cdRTS·x
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r�ufWLDZ{qDFQL}ZQLUZ{ � � � x I `ZEHOYM(W�LZ[ZDFMPQLR �nudUZ{HQjiµefEHRT}ZEH`ZQL`ZDNu�}ZEYDFQL`POZ[FM�KNM6`ZQj\]MPOH[ZWbcYw$QLGEYD Â � ¢3� ÂZ� �1� � R ^ � x\% UFMPOH`ZQL`Z[ZQ$^YKHc @ [ZRTQ]QXD OH[F^ �

@ � ² � �1� � R ^ �   � R ^ � �t���F� s @ � ² � �4~ � } �� � � Â � � � p
¨� �4~ � � � �§¦ x ¦ � �It^NQ @ WL`ZEHOYM,Q]WLDZ{&�nud`ZePOZ[fc�DFE]Kd{HefE ² x&�¥`ZDFQLIHUFM�K

�s
R

} � �� � � Â � � � p �§¦ x ¦H¦Y�
KHEHIYMPUZ[Z�pRT[PLZQ]WLeZ[ UFMPW k EY^N[ZDZWbcs`FM�OHQLU k `ZQLR;}ZUaQj^NQbKHQPx5y¥E�B�DFE"`ZQhWLDZUFM4J$`ZEZ�¥}ZUZ[ � � ^ x V�nudUZ{HQjiµefEHRT}ZEH`ZQL`ZDFM ¢¯� ÂZ� `FMDLZ[Z`FMPQXD(°HSpWLDZUaE¯EdW�OZ[fKHKd[ZUaEHOYMPDZ{ZlF[�[Z`ZDFQLIHUFM�K�W ¢3� ÂZ� W k EY^N[ZDdiWbcax I KHQj^NEHOYMPDFQbKd{H`ZEZlNRTEDb�`ZEo}ZE]Kd{t\PEHOYMPDZ{HWbc&OHSpUFM@b�QL`Z[ZQLR �§¦ x ¦H¦Y� ldEN°HUaQj\]MPOoQLIYEHc OHUNu�LZ`Nud�Ee¬}ZUZ[
��� ^ x V � ]����s

R
} � �� � � Â � � � p � ~¡�  �� 
 ¨

^ � � Â �   � p � ¤ �§¦ x ¦ Ë �
�¥DFMPeml

@ � ² � � � � R ^ �¨  �� �t�_^ � � R + Ë ~v��N� �	� 
 � � Â � ^ � �� � � R ^ �¨  �� � � R ^ � + �4~v��Z� �	� 
 � � ² �_^ � + ��Z� � ¤ �§¦ x ¦ Ì ���[ZWLeZUaQXDZ`ZSpG udUaEHOHQL`Z{ ² R � � ��Z��_^ � ]K_7` 
 � �4~v��Z��_^ � � R�� ¤ �§¦ x ¦ � �
d5°HUFMPDZ[ZR6OH`Z[ZR�MP`Z[ZQPl@LZDFE·[d\Li \]Mz`ZQL[d\�OHQ]WLDZ`ZEHIYE·RT`ZEDb�[ZDFQbKHc$}ZEHUfcN^NeFMzQj^N[Z`Z[POZS·lH}ZE]cdOH[ZO@J$QLIYEdWbc}ZUZ[qEN°HUaQj\]MP`Z[Z[hO�MPUZIPudRTQL`ZDFQ$KHEHIYMPUZ[Z�pR�MNl udUaEHOHQL`Z{ ² R ^ZMPQXDZWbc6OHSpUFM@b�QL`Z[ZQLR �§¦ x ¦ � � DFE]Kd{HefE}ZE�}ZEHUfcN^Nedu±OHQbKd[PLZ[Z`ZS·xA UFM]\�RTQLUZ`ZEdWLDZ[��� � [Z`ZDFQLIHUFM�K

] ���s
R

� Z x V } �� � � Â � � � p �§¦ x ¦ q �
EdWLDFMPQXDZWbc&efEH`ZQ�LZ`ZSpR�}ZUZ[ Â É Z x7r¥EtB�DFEHRvu¯^YKHc�WbKNMP°dEHIYE�}ZEYDFQL`POZ[FM�KNM @ � ² � `ZQ¥[ZRTQ]QXD±}ZE]Kd��iWXEHO&}ZUZ[ È Â Èab ^ x V l.LZDFE&Et\�`FMDLFMPQXD�EYDZW¸udDZWLDZOH[ZQ$WLO]cY\]MP`Z`ZEHIYE&WXEdWLDFE]cd`Z[fcax�����	��
�� $�[ ' r¥UaEH[d\�OHEY^N`Nud� � @ +P� ² RTEDb�`ZEoWLO]cY\]MPDZ{,W @ OoEN°tw$QLR�OH[F^NQPlNDFMPeml�LZDFE�}ZEtiKfu�LZ[ZDZWbc6OHSpUFM@b�QL`Z[ZQ�WL}ZUFMPOHQj^YKd[ZOHEdQ,}ZUZ[h}ZUaEH[d\�OHE]Kd{H`ZEHR }ZEYDFQL`POZ[FM�KHQPx �¬KHc�B�DFEHIYE�`FMY^NE�}ZUaEti^N[Z�p�zQLUaQL`POZ[ZUaEHOYMPDZ{¯UfcN^�`FM,UZ[ZWPx ¦ x©¨�}ZE<LfKHQL`Z`ZEZ�

dF
dE
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�z[Z`Z[fc±W/eZUaQ]WLDZ[ZefEHR�EN°dEt\�`FMDLFMPQXDm��� ² n R � � ¨� ² � � � + �t�   � p � � � � n �R ¤ �§¦ x ¦ � ���UNud}Z}Z[ZUNuHcfLfKHQL`ZS IHUFMP� [PLZQ]WLefEHIYE�UfcN^ZM�[3}ZE]Kd{t\XuHcdWL{oIHUFMP� [PLZQ]WLeZ[ZR�}ZUaQj^NWLDFMPO]KHQL`Z[ZQLR�MPRT}fKd[diDNuY^NS @ � WLRpxFUZ[ZWPx ¦ x©¨Hl ¦ x Ë � lZ`FM k EY^N[ZR
dF
dE
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d5DZWL�5^ZMN� �� ² @ { � Â V �jÂ � � �1� s @ { � Â V � � � @ { � � �jÂ � �� ² � � � + �t�   � p � � } � �� �4~ � � ¤ �§¦ x ¦ � �
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