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�»W XvX$\ mbX$G_klO~ILWHX�GJÏ�N8UlRLXcG×ckbRLRJX$GLÞ;kbEH\ K[EHmÌIek��ÊÓ�\HXcILX$RLYÊKMEHXÝNHE K[Ï�NHXcj'�ËÐPWHKM×sWùklO@ILWHX�O7klNHRÞ;kbGJGLK'�HK[jMKaIeKMX$G�GLWHklNHj[\ �;Xà×sWHkbGJX$E�O7kbR"X5UV×sWýt�y#pTE�X�Í UlYÊÞHjMXàklOÂIeWHXà×ckbRLRJX$GLÞ;kbEH\ X$EH×cX�KMG�GLW k'ÐPEKME ,ÄK[mbN RLX #�y �»WHXTRLX$Ul\HX$R>GLW kbNHjM\]EHklILXPILW8UVI>IeWHXcRLXTUlRLXPIFÐ kv×sWHkbKM×$XcG�klOCX$\HmbXcG>O7klR_Ô#Ó_z G�KME(X�`bX$EÞ jxUl×cX$GTUlEH\
O7kbR�r_z G»K[EËkB\H\
ÞHjxUV×$X$Gcy �»W K[GTUl×$×ckbNHEnIeGPO7kbR¨ILWHX�Ð�XcK[mbWnI$yDÀI(K[GÌEHklIÌ\HK��Ì×cNHjaI]IekýGLX$X�IeW8UVIÌIeWHX�RLXcGJIeRJK[×�IeKMkbEÕkbE IeWHX�jxUlGwI]RJk'Ð kVO"IeWHX�WHX$KMmbWnI�Y�UVILRLKÎÍ×ckbRLRJX$GJÞ3kbE \HGÄILk"UP×$kbEH\ KMILK[kbE�kbE�ILWHX>X�ÍBIeRLUTÞ;X$EH\HKMEHm"Xc\HmbXcG~UVI1IeW X �;klILILkbY RLk�ÐØkVO IeW X RJX$GLN jMILK[EHmmlReUlÞHW�y�z¤KMILWHX$R �;klILWùX$\HmlX$G"KMEùIeWHX�Þ3klGLKaIeKMkbEHG�þVô¨UlEH\�þVô.ÔêÓàUlRLX�×$kbEnIeUlK[E X$\&KMEùIeWHX�mbReUlÞ W&kbRE X$KaIeWHXcR$y
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�»W X$RLX�O7kbRLXVhHÐ�X#W8U5`bX�IekÊ\HX�IeXcRLYÊK[E XÝþ �jl ì!� ���b� �eyfýX(ÐPKMj[j�NHGLX�NHR �8UlEØRJX$EHX�Ð¨Ulj�RLX$Þ;X5U�IeX$\ j'�ýIek&RLXc\HNH×cX]IeWHX�mbRLUlÞHW"�b��ILkùIeWHX(mbReUlÞ W#�ª� r � y�»W X �8RLGwI»GJILX$Þ]×ckbEHGJK[GwIeG»klO1RJX$ÞHj[Ul×$KMEHmÝX�`bXcR �(`lX$RwIeX�Í]klO$�b� �!�(UvjMK[EHXklOCIeW RLX$XT`bX$RwIeKM×$XcG»GLkvILW8UVIILWHXPÐ�XcK[mbWnILX$\]XcEBN Y�XcReUVILK[klE(klO�YÌU�Ie×sWHKMEHmbG RLX$Y�UlKMEHG>NHEH×sW8UVEHmbX$\�y"�»WHXRJX$GLN jMILK[EHm�mbReUVÞHWÌKME�kbNHRX�Í UlYÊÞHj[XK[G>GLWHk�ÐPE]KME ,ÄK[mbN RLXTu y"�Tk�ÐíÐ X"UlRJXTKMEÌILWHX_Þ3kbGJKMILK[klEÌIekvUlÞHÞHj��ÊNHR �8UlE(RJX$EHX�Ð¨UVj3Iek�UljMjGJÏ�N8UlRLXcGTKME
IeWHX�mbRLUlÞHWCy=�»WHX�O9Ul×�IekbR»ï��¤ü � §]X$Ï�N8UVj[G ��&% �� ü ���% �� û �� O7kbR»W8UljaOÄklOÄILWHX�GLÏ�N8UlRJX$GUVEH\ÛÓ % Ó¨üêÓ % Ó�û þàO7kbR»IeWHX#klILWHX$R_W8UljaO�y �»W�NHG$h;IeWHX�O9Ul×�IekbRJGTRJX$GLN jMILK[EHm�O7RLkbY N R �8UlE�RLXcEHXcÐ�Ulj
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�"�����(�(���  ��»WHX�\ klILILX$\
j[KMEHXcGTW8U5`lX#Ð X$KMmbWnI �� y
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�"�����(�(���  zÂUl×sW�`lX$RwIeX�ÍËKMGPGLÞHjMKaITKMEnIekÊIeWHRJX$XVy

�"��������� ���  �»WHXÖmlReUlÞHW kO� IeUlK[E X$\ �!� UVÞHÞHj���KMEHmÕN R �8UlE RLX$E XcÐ�UljvIekîUljMjGLÏ�N8UlRJX$G_K[E+,@KMmbNHRLX�u�y
×$UlEH×cX$j¤X5UV×sWýklILWHX$Rcy i Ï�N8UVRLXÊX$\HmlX$G�klO>Ð�XcK[mbWnI�r �;X$×$klY�XÊXc\HmbX$G�klO>Ð X$KMmbWnI �� UlEH\&`BKM×$Xà`bXcRLGeUUVEH\�KMEËkbNHR»X�Í UlYÊÞHjMX�Ð�X#kO� IeUlK[E�ILWHX�mbReUlÞ WËGJWHk�ÐPE�KME ,ÄK[mbN RLXàr�t y

�»W X¨Þ3XcEH\HKMEHm�X$\ mbX$G¤UVj[kbE mIeWHX �3kbRJ\HX$R@klOHIeW X¨mbReUVÞHWÝW8U5`bX¨ILk �;X¨K[EvXc`bXcR �vÞ3XcRJO7X$×�I¤Y�UVIe×sW K[EHmUVEH\à×5UlE$�;X¨RLXcYÊk'`lX$\�IekbmbX�IeWHXcR@ÐPKaIeWàIeWHX IFÐ�k�X$E \HÞ3klK[EnIeG¤ÐPKaIeWHklN IÂ×sW8UlEHmlK[EHm"ILWHX»X$E�NHYÊXcReUVILK[kbEkVO,Þ3XcRJO7Xc×cI¨Y�UVIL×sWHKMEHmbG$y�,8kbR¤IeW XGeUVY�XTRLX$UlGLkbE�hBÐ X"×5UVE �8jMj;ILWHX��F\HX$EnILG��_KME(IeWHX.�3kVILIeklY RLk�Ð �!�UV\H\HKMEHmÌGJkbYÊX�X$\HmbXcG_ÐPW K[×sW�W8U5`bX�Iek$�3X�KME�X�`bXcR �
Þ;X$RJO7Xc×cITY�UVIe×sWHKMEHmHy=�»WHX#RLXcGLNHjaIeKMEHm�mbReUVÞHW�KMGGJWHk�ÐPE�KME ,ÄK[mbN RLXàrbrby
�_k�Ð Ð X  UljMYÊkbGJI�!>RLX$Þ;X5U�I»IeWHX�j[UlGJI»IFÐ k�GJIeXcÞHG$y¤fýX�RLX$Þ jxUl×cX�X5Ul×sW
`bXcRJILX�Í �!�(ILWHRLXcX�`lX$RwIeKM×$X$GILk�k�� IsUlKMEÊIeWHXPmbRLUlÞHW�K[E ,@KMmbNHRLX�r-®By"�TklILX»IeW8UVIÂILWHXPGLÏ�N8UlRJX$G�KMEÊIeWHX �;klILILkbYèRLk�Ðî×$kbEnIsUVK[EÌkbEHj��klEHX�X$\HmbX�klO.Ð X$KMmbWnI �� X5Ul×sWCy�»W XàEHX�ÍBI#GJILX$Þ�K[G"ILkËUlÞHÞHj��ùNHR �8UlE�RLXcEHXcÐ�Ulj~ILk
Ulj[jÄGLÏ�N8UlRJX$Gcy �»WHXàÞHRLkB\HNH×�I�klOÂIeWHXÝO9UV×cIeklRLGï��3ü � §�KMG X$UlGLKMj'�ÌGLXcX$E(ILk �;X
	���� Q � r � TkQ ��� r � T 	��� � ��� r � y"�»WHXE XcÐgX$\ mbXTÐ X$KMmbWnIeG»UVRLX �� h �� h �� UlEH\
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�"�����(�����!�! �_XcYÊk'`lXvUVEH\�UV\H\
GLkbYÊX�O7kbRL×cX$\
X$\HmlX$G_klOÄÐ X$KMmbWnI�rby

�"��������� � #% �»W XÝmbReUVÞHW&kO� IeUlK[E X$\ �!�ùRJX$ÞHj[Ul×$KMEHm
UljMjÄ`lX$RwIeKM×$X$G�KME ,@KMmbNHRLX(rbr
���(IeWHRJX$X�`bX$RwIeKM×$XcG$y

 �  klEHj'��IeWHXÝO7klRL×$Xc\ UlÞHÞ;X$EH\HXc\�X$\HmbXcG�W8U5`bXÊGJILK[jMj@Ð X$KMmbWnIÌrJ!sy �»WHXÊRLX$GJNHjaIeKMEHm
mbReUlÞ W KMG�GLW k'ÐPEKME+,@K[mlNHRLXàrm}�y
�_k�ÐÕÐ�X_Y�UlRLZàX�`bXcR �ÌklIeWHXcR¤`bX$RwIeX�Í(KMEÌILWHX��3klIJIekbYÊYÊkbGwI�RJk'Ð ÐPKMILW�U�\HklILILX$\Ì×$KMRL×$jMX_GJIsUVRJIeKMEHmÐPKaIeWÚIeW X�GLX$×ckbEH\É`bX$RwIeX�Í  GLXcX ,@K[mlNHRLX&rm}�!sy i K[YÊKMjxUlRJj'�lh Ð X
YÌUVRLZÖUVj[j�`lX$RwIeKM×$X$G�KMY�YÊXc\HKxU�IeX$j��U��3k�`bXùUlEH\îILkÛIeWHX�j[X�O�I]klO�ILWHX�\ klILILX$\Õ×cK[RJ×$jMX$G]ÐPKaIeWgUlE NHE��HRLkbZVX$Eg×$KMRL×cj[XVy fýX�\HKa`BK[\HXùILWHXÐ X$KMmbWnI#klOÂIeWHXÊXc\HmbX$G�KMEH×cK[\HXcEnI�ILk�kbEHXàklO>IeWHX ��Ô ÓÊÞ;kbKME�ILG�Y�UlRLZVX$\ ���&UlE�NHE��HRLkbZVX$E ×$KMRL×cj[X

�!�
IFÐ k�UlEH\�YvNHjaIeKMÞHj��ËILWHX�Ð X$KMmbWnI"kVO~IeWHX#X$\ mbX$GTK[EH×cK[\ X$EnI"Iek�IeWHX �
ÔgÓvÞ;kbK[EnILGTY�UlRJZlX$\ �!�ËU\ klILILX$\Ë×$KMRL×$jMX ���(IFÐ�kHy=�»WHKMG_\Hk�XcGPEHklIP×sW8UlE mbX#ILWHX�Ð�XcK[mlW�ILX$\�X$E�NHYÊX$RLUVIeKMkbE�kVO@Y�UVIL×sWHK[E mbG$y
�»W X$EÖÐ X�GJIeRJK[ÞØk��ÕUljMjÂIeWHX(O7klRL×$Xc\ØX$\HmlX$G  K|y XlyMh¤X$\HmlX$GÝIeWHUVIÝY�NHGJI$�;X(×ckbEnIsUlKMEHX$\ÚKME 5�Y%5�D �Þ;X$RwO7X$×�I¨Y�UVIe×sW K[EHm�!¤UlE \(kO� IeUlKMEÌIeW XTmbRLUlÞHWÌGLWHk�ÐPE]KME ,@KMmbNHRJX�r5oHy~DÀI K[G>X5UVG �ÊIek�GLX$X_IeW8U�I X�`bXcR �Y�UVIL×sWHKMEHmÝ×$klE�IeUlKMEHG X�Í Ul×cILj'�]þ��#Ô�þ#klO�ILWHXTXc\HmbXcG ÐPKaIeWÌÐ X$KMmbWnI �� kbR ��  IeW XT\HklN �HjMXTXc\HmbX$G�UlEH\\ klILILX$\
\HkbN � j[X�X$\ mbX$G�!¨UVEH\
X�Í Ul×cILj'�
þ �#�ÌÔÕÓ�� � Xc\HmbXcGPÐPKaIeW
Ð X$KMmbWnI �� kbR  � y¤DÀO.Ð�X�E k'Ð \HKa`�KM\HXILWHXÐ X$KMmbWnIeG»klO.UVj[j3\HkbN �HjMX"Xc\HmbX$G¨UlEH\�\HklIJIeXc\�\HkbN �HjMX"Xc\HmbX$G7�!� �

� UlEH\(ILWHXÐ X$KMmbWnIeG»klO.UljMj3ILWHX
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�"��������� � )  �»WHXÝ\HklN �HjMXÝX$\HmlX$G"W8U5`lXÝÐ�XcK[mbWnI �� h;IeWHXÝ\ klILILX$\ù\HklN �HjMXÝX$\HmlX$GW8U5`bXÊÐ�XcK[mbWnI �� hCIeWHXÊ\HkVILIeXc\ýXc\HmbXcG#WHU�`lX�Ð X$KMmbWnI �� h1ILWHXàÞ;X$EH\HKMEHm�X$\HmbXcG�W8U5`bXÐ�XcK[mbWnI�r#UlEH\
IeWHX�RLXcY�UlK[E K[EHm�X$\ mbX$GPW8U5`bX�Ð X$KMmbWnI  � y

�"��������� � �
 �»WHXÝ\HklN �HjMXÝX$\HmlX$G"W8U5`lXÝÐ�XcK[mbWnI �� h;IeWHXÝ\ klILILX$\ù\HklN �HjMXÝX$\HmlX$GW8U5`bXÝÐ X$KMmbWnI �� h�IeWHXv\HklILILX$\&Xc\HmbX$G�WHU�`lXÝÐ�XcK[mlW�I �� UlE \ùIeWHXÝRJX$Y�UlKMEHKMEHm�X$\HmlX$GW8U5`bX�Ð�XcK[mbWnI  � y

�"��������� ���  �»WHX&\HklIJIeXc\êXc\HmbXcGËWHU�`lX&Ð�XcK[mbWnI �� hPIeWHX&klILWHX$R(X$\HmbXcG
W8U5`bXÐ�XcK[mbWnI�rby
kVIeWHXcR"X$\HmlX$G �!�  � h3Ð�XÝk�� IsUlKME�U(mbRLUlÞHW�ÐPKaIeW�Xc\HmbX$GklO¤Ð�XcK[mlW�IÊrÊUVEH\ �� kbEHj��by �»WHKMG�×sW8UlE mbX$GILWHX�Ð�XcK[mlW�ILX$\�X$E�NHYÊX$RLUVIeKMkbE �!�ËUÝO9Ul×�IekbR»klO 	 � � � ��� r � 	  � � � Q � r � T l y�»W X]RLXcGLNHjaIeKMEHm&mbRLUlÞHWÖKMGÝGLW k'ÐPEØKME�,@KMmbNHRJX�r #�y�DÀIÝKMGÝ×$jMX5UVRLj��ýILWHX]YÊK[RJRLkbR�K[Y�UlmlX(klO&�b� r � ×$kbYÊÞ8UVRLX ,@KMmbNHRLX ��!ey

�»W X$RLX�O7kbRLXVhHÐ�X#kO� IeUlKME
O7klR¨IeWHX�Ð X$KMmbWnIeX$\�X$E�NHYÊX$RLUVIeKMkbE�kVO@Y�UVIL×sWHK[E mbGPklO �b�B{



�����������i�������������	��
	���������������1���\������k�
��	��������i����������W	 X X

�"�����(����� �  

� ���b���¤û � 

	�� Q � r � T�Q ��� r � T � � þ�� ��� r � � þ
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�� � Q � r � T l � ���b� r � �~û � % 
 � r �þ ��� r � � ���ª� r � � çi K[EH×cX�� ��� � �TK[G�X$UlGLKMj'��GJX$XcEýIek �;X �� h,Ð�XÊmbX�I�O7kbR�kbNHR"Ð X$KMmbWnIeXc\ÛX$E�NHYÊXcReUVILK[kbEýklO W8Ulja`bX$\UVjMILX$RLEHUVIeKMEHm�GLKMmbE�Y�UVILRLKM×$XcG

þ �jl � ���b���¤û þ �ml � � 
 � � l �þ � l û � � 
 �d� l �
ç  � y©5�<�`�4@H=Uª<M415f�\DpHmH=UVH=U�2�415�HJDp5�C���w �»WHX�ÞHRJk�klOPKMGàUlEHUlj[klmbkbNHG#IekùIeW X]ÞHRLkBklO»kVO �»WHX$kbRJX$Y ®�y

,8kbR X�Í UlYÊÞHjMXlhHKME]IeW X"×5UlGJXb�sðCû �ÊÔÉÓTO7kbR¨UljMj;ôLh�Ð X�NHGJXIeWHX �HK �wXc×cILK[kbE]ILkvO7kbRwIeRLXcGLG¨mlReUlÞHW G»UlEH\UVÞHÞHj��&NHR �HUlE�RLX$E XcÐ�Ulj~Iek
UljMj@ILWHXàGLÏ�N8UlRJX$GcyÝfÛXÊkO� IeUlKME�U�Ð X$KMmbWnIeXc\ÛW8UVjM`lX$\ p �cILX$×Ê\HK[UlYÊkbEH\kVOkbRJ\HX$RÌþ��  GLX$X+,@KMmbNHRJX&r�ß�O7klRÝIeWHX
×5UVGLX � û ��!syÚDFYÊKaIsUVILK[EHm&ILWHX�GwIeXcÞHGÌKMEÚIeWHX
ÞHRJk�klOTklO
�»W X$kbRJX$Y ®BhBÐ X"×5UVE�RLX$\ NH×$X"KaI�ILkvIeW XTÐ X$KMmbWnIeX$\
W8UVjM`lX$\
p ��IeX$×\HKxUVY�klEH\�klO,kbRJ\HX$R¨þ��ÊÔ�þ�y¤DFEILWHKMGÄÐ�U4�lhlÐ X»UlmnUlKME#kO� IsUVK[EvUTGLKMYÊÞHjMX¨RLXc×$NHRJGLKMkbEÝÐPWHKM×sWÝmbKa`bX$GÄIeWHX RLX$GJNHjaIeG@GwIsUVILX$\ÝKME �»WHXckbRLXcY } y 	���
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