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� I Ý ßxá/â·ã~æ>9 �?��æ {Q} vez �43�b ���<�2æ vXx�y+z �43%b �uE ��÷h}YjX�
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fhgSQ�D�pmD�r|wn[�MPIXfhM � feIlYhrhIlYh[hIlq�TRFS¹�D�]ZM � CJ[h�3rhIWYZ[hIPCy� R �:��Y�MP[h�<YZQ�MPÑXIP[�M � QjoN�Pq,Q�IXTØú��=��}¸�IXphgE�Po � T<÷Z}¼÷]MX�~VlQ�YZ[hIhwZ�,DLqQ2��ÅgSQ�D��SD�[hQjDLOSfeI � T3OSIkOED,�tQ �l� MPOEQjq � \W� V_�l[hQ � M^FS¹Zq�I]fhgSD�YhfmI��VXD,Y��tDu]ZM � CJ[h�/feIlK,Cy� � V��Po,Q�K�MPOSCEi�q·V�o�� �_� MPYh[ZIX��OHCsMNVXD�}ÅB fhgSi�f�MPYZDxD�]Wq�QÄCJIuV�MP[h��rZItOHCsMNVlT�ÓIPphg�} ÷h} ÷#p��E�kq#2��k�7�WYÛCEQ�D���fZgED�YZOSCsMNVlTRFSDÔo � D,fh�ED,[hQ�D�IXfhgSIPCJQ�D�]WQ�OHCJTRFS¹hq,D��kT�M�öX�<º gED,OEf=}��c�cn�G`xavcmdvÃ=gSQ�D,�ED�[ZQ�T=}~d*Vl�JM � MP[hQXFSD�YhD,[�oLfhgED,o�D�[�CEI^V�MP[W\Wqsr:V_\lO � D,Y � IuV�[ZD�gED,fhgEIlYhT � TRFSD
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? pZgJ�Po,I � ÷h} ÷hù ��� ólCEgED,Yh[��'rZIWYh[ZIPCsMxfmIWK�CJT � V��Po,Q�K�MPOSCEi�q5V2oN� �_� MPYh[hIX��OSCsMNVPD7Ý ßxá/â·ã�M � IÒ�Th[ � q,Q�MØf�MPgEMP�tD�CJgEM3ÆZ��Æ Q�[�CED�gJM � q�QjD�È Ê } � � a�IXo,YhQ�D � OSCEgED�YZ[Z\lqsr�rhIlYh[hÌPC2fmIWK�CJT � V��Po�Q �KNMPOHCJi�q'V�Du]Zq,QjCEI^V�MP[ZIX�éM<o�� �_� MPYZ[hIX� OSCJMuVPD]V�o��uVlQjO � IPOSCJQ>IlYÜf�MPgJM��tD�CJgJM3ÈZÊ } ? o�[�MPK,D�[hQjDFSD�Yh[hI�C � QÄV_\Wqsr�gEQjD��SD�[hi²�t�kgEIuVl[�M � \�V_\lo�[�MP� M � I2V�ÑXgJMRÒ�Dx÷h}Y2W}
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b)

fhgEQjD�pmD�r×fhgED,OE[Z\lqsrÛrhIlYh[hÌPCt�Óú�� YhQ�MPÑh}ô�ÛVØIPp � MPOHCJQ�È ÊÅÖ 9�Ej\IXDYcZ2w � YhD7CEQ�D�CJI �_� D�OEM^FS¹ �[lT � DP}~¸|[�MPK�[W\kgEIPo�YhQjD � �7D�Yho,Qhq#2X�nMbDu]ZM � CJ[Z\l�7Q�rhIWYZ[hIPCsM��tQ � D,[7fmIPCSVWgSYho�T^FSD@fZgED�YZfeI �_� MPYI7fZgEijCEIX�7[hIXOSCEQ|[hD,r�MPgS�tIX[ZQ�q � \lqsr�D�Ò�D � CJIuV�V�Du]Wq�QjCEIuVPM�[hIX��OHCsMNVXD'fhgED'È ÊmÖ È Ê Ës}
� � � � � ��� , ��� � ,����9, � & 
�� & 
�� ��� � � 
��×z	� � ��� & 

� ,
� �

í@V�MP��T^FS�tD×CJD�gEMPo�FEMPYZgEIuVX�îfZgED�qsrZIWYZ� Q�[ZYhT � IuV�MP[h� � D,gE�7Q�rhI z�
�IXfmD�gE��CJIXgS�tQ7º gEIuVl[hQ�q,D�ÉöW}djP÷_�yÃÉ} õ IPo��X[hIuVP�]IXphgJM�o,�Ôz Áû M<z Sû �ÓIXfmD�gE��CJIXgSIuV�z 
 �@O � IP[h�SCEgEThTRFSD,�tD]fmIX�7IWq,IXTØð�M^�gETh�7IXgEQjrhI]�tMPfeIuV�MP[hQ�MAphQÄÒ�D�gE�7Q��P[hIuVl\lqsr:IXfmD�gE��CJIXgSIuV<â � w�â�� VWQjä YZIWY�MRCJI ��õ ��ù
â �~æ ÿ�� � ü��EþSÿ��yÿ��Gÿ � ü����Ðÿ��Gÿ��yÿ��Gÿkÿ �OE#EQE
�
â æ ��â � � � � �Ó÷Z} �uÂX�

� YZD � IWD�J�q�QjD�[�Cy��üîOE¹=ù
ü��EþÅæ 8 9<; 93%= ; 9 ��ü����5æ 93 8 9<; 9= ; 8 9<; 93�= � 93 E �Ó÷Z} � �u�

ÕLMAgSIXo�YhQjD � IWYtfhgEijf�MPYhTtfhgED,OE[h�,rhI2�3M�feIuV�MP[hQ�M/IXfmD�gE��CJIPgJM'fmIlK,CJT � VP��o�Q�K�MPOSCEi�q@CJD�gEMPoLTWVPM^���TRFSD,�tD'fhgEQjp � Qj��[h�xV_�NFEMPYhgED,[hQ�Mtz 
û w|fhgSD,CEIX��D'fhgED,OE[h�kIPphgJMPo���IPphOJMPr_TRFS¹ÔVÔYhMP[hIX� �7IWYhD � QVXD,ÏJ�tQ_VXD�Ï � \AfmIWK,D,Cèÿ � wXÿýIPfeD,gJ��CEIXgEIuVm} Q@IX[ � gE��CJ[��]`xa@ced V_\WfmIlK�D,Cnz={_fhgED,qsrhIWYZI^VbVl�JM �T � �PoNM � w ��Dk[hD � Qj[hDN�PgS[hD/K � D,[���V�gSIXo,VPIRFSQU��÷h}��uÂ��5OE¹�o�MP[hD�YZp�M�CJD�Ïs[h��}·c~gED�CJI<fhgSDApmIXo��P[hIuVl\IXphgJM�o/z Sû M]z Áû OHCsMPK,i²fhi�OEM�Í
z Sû æ
� 3�= � ���#���Xÿ � �����#���Pÿ ��� z Áû æ �Óz S � � E �Ó÷Z} �^öP�

dL�7f � QÄCJ¹hYZ�Lz S M5z>Á {lfhgSD�qsrhIlYhIuVb�7D�Yho,Qlo�� �_� MPYZ[Z\l� M@OSThOED,Yh[Z\l� D�]Wq�QÄCJIuV�MP[Z\l� OSCJMuVPIX��wCN} F,}m�Éç Á þ Ý z Sû Ýàßxábâxã'M��Éç Á þ Ý z Áû Ýàßxábâxã�w � YhD�Ýàç Á þ ã]æ�å � Ýàßxábâxã,w>V_�WfmIlK�ijCJMP�7D3fmIX�tIlq�IPT�3M�CEQ�q,I^V_\lqsr�D � D,�tD,[�CJIuV�YhD�J�[hIuV�MP[Z\lqsrÔV�YZIWY�MRC � T�»L}��X}
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? phgJ��o�I � ÷Z}��WùLdL�7f � QÄCJ¹hY�M ��D,gE�7Q�rhI<z S M�z>Á fZgED�qsrZIWYhT#�tD,Yho�QèoN� �_� M�Yh[Z\l� ÝàßxábâxãxMD�]Wq,QjCJIuV�MP[Z\l�ìÝ ç Á þ ã5OSCsMNVPIX� M � I7Ò�Th[ � q�Q�M2OEQ � �kÆW��ÆÔQ�[�CJD,gJM � q�Q�D'È Ê } ? o�[�MPK,D�[hQjD'TWVXD�YZD�[Z\lqsrgEQjD��SD�[hin�t�<gEIuVl[�M � \ÜV_\lo�[�M���M � I�VÜÑPgJM�Ò�Dk÷Z}Y2Z}b�yqQ2���FSD]�3MRCJQ�q,IuVl\ÔD � D��7D�[�CbOxIXf�M�K�[hIXTÒÓ�Po,IXT�M � I7q#2��Ð}
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½vIlYh[hIPCy��z S M�z>Á MP�7f � QÄCJ¹hYÔo�i�O � MP[h�kVÜgE�P�tq,Q~`xa@ced ObIXfZCEQ��t� � [��l� oN� �_� M�Yh[Z\l�OSCJMNVXIX��wlV3`xa@cedÚO5` õ dAw�V_�lTh��QÄCJij� YhQ�MPÑPIX[�M � Q�oN��q�Q�DUú ��M'OSD��7Q �_� MPOSQ�q � \l� fhgEQjp � ij��D,[hi��º a Á ÂPÂRÃ w�OE¹2o�IXpZgJMPo,D�[h��[�M·ÑXgEM�Ò�Ilqsr]÷h}��xM � I·Ò�Th[ � q�Q�D5fhMPgJMP�7D,CEgJM�ÆZ��Æ2Q�[�CJD,gJM � q�QjDP}�BòfZgEi�fhMR�YhDk�HCsMP[ZY�MPgEYZ[hDGFx`xavcmd��7D,CE�WYZ��� ` õ dx�@VlQ�YZi��7D/fZgEThY � \�[��PgJM�OSCxz S M3fZgEThY � \ÔfeI �l� D�Oz>Á�MP�7f � QjCJ¹ZY:V�p � i�o � IXOHCJQ � I � MPfhOSTÜ`xavcmd�gSQ�D��SD�[hQ�M2V�pmIWYZDkÈZÊËs}v¸=MPTRFSij�3MNVX��FSD'gEIuVl[�M � �OEfZgJ�NV�MP[hQ�D5OEMxIXphQ�YWVXIlqsr2VPD,CEQ�D,VAOED,�tQ �l� MPOEQjq � �,rhIbgEQ�D,�ED,[hQ�MvVAY�MP[hDyF~IPp � MPOHCJQ }èc~gEQWVXD,Ï � DGF~OEQ � DÆZ��Æ]Q�[�CJD,gJM � q�QjDx�ÉÈ ÊmÖ È Ê Ë ��OS¹kD�]ZM � CE[h�5rhIlYh[hIPCy�'z S fhgED,qsrhIlYhIuVA[�MuF � D�fZ�EQ�DÎgED,fhgED,o�D�[�CEI^V�MP[Z�D�]WQjOSCJT^FS¹hq�Qj�
M�öX��gSD�OSf=}�[hIuVl\l�
qNöX��gEQjD��SD�[hij�Ô}èBÞfZgEi�fhMPYhDxz Á fhgED,qsrhIlYhIuV�M�öX�ÎgSQ�D��SD�[hQjD·VIXp � MPOSCEQ~ÈZÊ Ö ÈZÊË [hD�YZI � �P��D � IXfhi�gSIuVPMRÍxfhgEQjD�pmD�rØD�]ZM � CE[h��rhI�gEQjD��SD�[hQ�M<M �l� D�OE� � [_T � D�} aPDoNM�TRFSi��tMNVX�Pw �,D'V�I � I � i�È Ê æ 9�Ej\IXDYcZ OS¹�D�]ZM � CJ[Z�kz Á MP�7f � QÄCJ¹hYW�<OEQ � [hDbfmIPC � MPK�D,[h�P}�d � DoNM7Y�MP[Z\l�!pmIWYZIX�!Q�qsrÔMPphOSI � ¹ZCE[�M2rhIWYZ[hIPCsM7o�[hIuVlT�[�M�gJMPOHCs�Z}ÎÙ�D,[_CEI3CJgSD�[hY � VPM � QjCJM�CJiÄVl[hDIXfhQjOETRFSDA� q#2��·�7�WY|}�aPD2o�i�O � MP[Z\Üo2q#2X�xrZIWYh[ZÌPCbfeIPTh��QÄCJi���IXf�M�K�[hDyFxÒÓ�Po����·M:fhgED,YhOSCJMuVlTRFSDo � D�fh�SD�[hQjDbIXfhgEI�CJQ=Du]ZQjOSCETRFS¹hq�D,�kTÔM�öX�x� ��c�cè�H`xa@cedx�UgSQ�D��SD�[hQjT=}
� � � ,�� � � � ��� � � �
	 � � � �
� , � �

ÕLM�oN� �l� MPYhD]o,[��P�A�lqsr3FSD�Yh[ZIWYhTZqsrZ\lqsr�z�
 MP�tf � QjCE¹hY��7ÌX�,�tDkO � IX[Z�SCJgSThIuV�M�Í/OEQ � ��z�
fhgSD�qsrhIlYhIuV M � I×�SCSVXIXgSq�D�Y�MP[Z\lqsr�MP�tf � QjCE¹hY=} QxD,ä~��D�VÛTZV�MP�,I^V�MP[ZIX��FSD�YZ[hIuVWgSOSCSVXIuVXIX�fhgSIPCJ�X[_{l[hD�TWCJgE�P[hIuVXIX�ëï²Q�f � Qj[hIuVXIX���7IWYZD � Qè�3�P�7D � D,[�FSD,YhD�[ `xa@ced�Vlo�phThYZD�[Z\#OSCJMuVmwfhgSD�q�D ��� I^VP��OSQ � �bz�
2fhgED,qsrhIlYhIuV�� S w�� Á ��C�} F,}�OE¹hK,D,C�VW�SD,C � \lqsr2OEi � z²� fhgED,qsrhIlYhIuV'YZIL¹hf � [hDGFOE¹ZOSCsMNV_�:Vlo�phThYZD�[Z\lqsr�OHCsMNVXIuVZ��f � M�CEiÉù
�
S æ�Ý��Éç Á þ Ý z Sû ÝàßxábâxãRÝ � w�� Á æ�Ýa�Éç Á þ Ý z Áû Ýàßxábâxã^Ý � E ��÷h}��02��

B�D � Q�K,Q�[���� S M�� Á OEf+Fj��M^FS¹ � � D,YhIuVXI�OSTh�tMPK�[h�]fZgJMNVlQ�Y � Ihù	� S ;
� Á æ(R ; S'w � YhD R�FSL�*FSD/fmIlK�D,C�[ZD�TZCEgE�X[hIuV#��fhgEIPCE�X[hIuVZ��V�oN� �_� MPYh[hIX� OSCJMuVPD�Ý ßxá/â·ã,}
�
���������������������! #"$�&%(')%(�*%(+,��-.�*/!0#%21,3,4657-$18���!�!57+9�
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? pZgJ�Po,I � ÷h}YjWùnÙ�D,OSC�� � D�YZI^VlrhI2OSTh�3M�K�[h�,rhIkfhgEMuVlQjY � M/fhgEQm�tD,[hQ�M�q�DGF~OJMArZIWYh[ZIPCJDÅÆZ��Æ3Q�[�CJDÐ�gJM � q�Q�D·È Ê } � S M�� Á OS¹�q�D �j� IuVX�xOSQ � �LFSD�Yh[hIlYhThqsrW\Wqsr�z S wWgED�OSf=}~z Á fhgSD�qsrhIlYhIuVm} ? o,[�MPK�DÐ�[hQ�DxgSQ�D��SD�[hi²�t�]gEIuVl[�M � \�V_\lo�[�MP� M � I]V�ÑXgEM�Ò�Dx÷h}d2Z}
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aPDxYZIXphgEDLo�[��P�7DPwW��Dx�HCsMP[hYhMPgEYh[h�2`ba@cedý�tD�CJ�lY�M��É` õ d·��MPTZCEIX�tM�CJQjq � �7OSf+F���MkTWVPM^���IuV�MP[h��fZgJMNVlQ�Y � I�º Q Á ¾�¿lÀv�nBb¸=øXø^ÃÉ} ? phgE�Po�I � ÷Z}YjØT � MPo�T^FSDPw5��D�CJD,[_CEI#ÒÓM � Ctf � MRCJi�M^F2VfeIXTZ��QjCEIX�ñOSqsrh���tM�CEQ�q � IP�ê�tIlYhD � QÉ}�ÕLMÜÑXgJMRÒ�D�÷Z}YjÜOE¹ ä�M � DGFk[�M � gED,O � D,[h�:Vl\lO � D�Y � � o,i�OG�� M�[h�2feIX�7Ilq�IXT#`xavcmd�O/IPfZCJQj�3� � [��W��oN� �l� MPYh[Z\l��OHCsMNVXIX��w*feIP�tIlq�IXTØYhQ�MPÑXIX[hM � QjoN�Pq,Q�Dú �Úº gEIuVl[hQ�q�M�� öW} ÷�ø��GÃ~M�OSD��7Q �_� MPOSQ�q � \l��fmIXOSCEThfeIP�Ô}]d � I�TZ�7pmI � I�TWVXD�YZD�[h�7V � MPfhQjCEI � DöW}Y2W} öWwmD�]ZM � CE[h�]rhIlYh[hIPCy��[hD,OEf+Fj��M^FS¹ � � D,YhIuVXI:OETZ�3MPK,[h�kfhgEMNVWQjY � IZw VÔIXp � MPOSCEQ�È ÊNÖ 9 X YcZOJM�oNMPK,i�[�MuFS¹�Vl\lgEMPo�[hD � i��EQÄÍLIlYÜK�ijO � M Rl; S/}kc~gED,YhfeI �l� MPY��<OEMZw=��D]fmÌuVXIlYÜCJIXr�CJI'FEMNVlT3FSDV�oNM�[hD�YhphMP[hièCEo,Vm}'gSIXo�fWCy� � IuVl\lqsr×K � D�[hIuV�fZgEQnIlYZVXIlYhD,[hinr�MP�7Q � CJIX[ZQ��P[_TÔú ��º � Á ÂPÂRÃ���feIR�o�gEQ~K�MPOSÍAöW}d2Z}��^��}t¸ÛÑXgJMRÒ�T×÷Z}Yj<V_�lf � \_V�MZw>��D7M�öX�LgSQ�D��SD�[hQjD2OJM:fhgEQn[hMPgJMPOHCsM^FS¹Zq�DGFbQ�[�CJD,gJM � q�Q�QÈ Ê �tD,[hi � D�[ �tQj[hQ��t� � [hD�M�OSfeI � T�OtquöX�]Vl\lO � D�Y � M��tQ@[�M^F � D�fh�SQ�D�IWYhfmIuVXD,Y���CJD,IXgED�CJQ�q � DGFrhIWYZ[hIPCJD�R ; S'}'B�o�rZÏÐM�YhIX� � fhgED,YhfmI^VPD�YhQ�Du]hM � CE[Z\lqsr�rhIlYh[hÌ�CbfhgED7È Ê�Ö 9�X Y%Z Vl�JM �M�öX�tM#quöX�2�t�lYZ� o � �Wrh�uV�M^FS¹|}Þc�IlYhOSCJM�CJ[hD � D�fZ�Ei@IXfhQ�OtfhgEQjD�pmD�r_Tòú��������	��
�feIXO � �lCETRFSD[hIuVX�7gEQ�D,�ED,[hQ�D2q#2X�·M:CEI�r � MNVl[hD]VØIXp � M�OSCJQèOSVXI^FSrhI�Vlo,[hQ � T=}tc�IlYhIXph[ZDxFSD]CJI�M^F·VÜfhgSi�f�MR�YhD'OSD��7Q �_� M�OEQ�q � ��rhI]V_\lO � D�Y � T=}�c�gSQ*�3M�]WQj�3� � [hDGF>ÆW��Æ�Q�[�CJD,gJM � q�QjQ*M � DxfmIXo�IPgETRFSD,�tDxo,[�MPK�[W\gEIXo,YhQ�D � �7D�YZo�QÅq#2��t�ÓOED,�tQ �_� MPOSQ�q � \l�tQ��·M�D�]ZM � CJ[W\W�7QÅrhIWYZ[hIPCsM��tQ }:c�gSD�YhfmI �_� M�Y��P�7DPwè�,DfhgEiÄCJIX�7[hIXOHÍn[hD,r�MPgE�7IX[hQjq � \Wqsr2D�Ò�D � CJIuVkVPIbVlo,phThYhD,[hIX�´OHCsMNVXD�D�]ZM � CE[h��rhI/gEQjD��SD�[hQ�MZw � CJIXgE�OJMAfhgSDGFEMNVlTRFSD·fhgSQmVPD,Ï � \lqsr:rhIlYh[hIPCJ�Pqsr<f�MPgEMP�7D,CJgEM�ÆW��Æ<Qj[�CJD�gEM � q,Q�D�wWVlf � \_V�MkM^F�[�M'VXD�Ï � IPOSÍz²� fhgED,qsrhIlYhIuV�M�VXD � Q�K,i�[�O'[hQ��7Q~OE¹WVWQjOEQ�MPq�Qjqsr=}�c~gSD,CJIÔV#Cy\lqsr�CJIÜfhgSi�f�M�YhIWqsr#gED,ÑXQ�OHCJgET^FSD��7DgEIXo,YhQ�D � �tD,Yho�Q~Du]hM � CE[Z\l� gEQ�D,�ED,[hi�� ��Ob[hD�r�M�gE�7IX[hQ�q � \l�7Q~D,Ò�D � CJMP�tQ��·M�q#2��LV_\lO � D,Y � MP�7Q
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� � CEIXgE�<YZIXphgED3OE¹hr � MPOEQ�MÔOkrhMPgE�7IX[hQjq � \l� OED,�tQ �_� MPOSQ�q � \l�ëgSQ�D,�ED�[Zi��3�xV#IXp � MPOSCEQÅVPD,Ï � \lqsrOEi � ÆZ��ÆÔQj[�CJD�gEM � q,Q�D�}

� � ��� & � � � � � � � � � � 3��Wz*z	� � � � � � , �
B � [hIuVX�'Ò�TZ[ � q,Q�DAo,i�O � M�[h�'fmIX�7IWq,IXT��tD�CJ�lYZ�������
	���
�������������������� �"!"� ������#"�$�%� ��&

' 
"��OS�tD'feIPTh��Q � Q=[�M2V_\WfmIlK�D,Ci3��Wz*zm��D�gS�tQjrhI2�3M�CEQ�q,I^VP��rhI7D � D��7D�[�CJTî�)( �+*� �Ð}�B TZV�MR�
? phgJ��o�I � ÷h}ô¿Wù�� D,gE�7Q�rhI2�tM�CJQjq�IuV_\�D � D��7D�[�C�3��Wz*z=�ygEIPo�f�MPYZT�V:o��uVlQjO � IPOSCJQ*IlY�f�M�gJMP�7D,CEgJMÆZ��Æ�Q�[�CED�gJM � q�QjD]ÈZÊ } ? o�[�MPK,D�[hQ�MbFSD�YZ[hIPC � QjV_\lqsr�gEQjD��SD�[hi>OE¹�V_�lOSVPD,C � D�[Z�]fhgEQ>ÑXgJMRÒ�DA÷h}d2Z}Lð�MR�CJQjq�IuV_\<D � D��7D�[�C5qNö�2��ÎpmI � o,i�O � M�[Z\ � IX�kphQj[��Pq,Q�IXT'FSD,Yh[hIlYhThqsrZ\lqsr�z=� fhgED,qsrhIWYZI^V3quöX�ÎMkq#2��ºàVWQjä�CJDu]WCSÃÉ}vcèM�gJMP�7D,CEgEDA�7IlYhD � I^VP��rhItfhgEQjD�OHCJIXgST�OE¹�CEIPCJIP��[h�'OvCy\l�tQ w � CEIXgE�'peI � Q*feIPTh��QÄCJ�fhgSQ � IX[h�HCJgST � q,Q�Q*ÑXgJMRÒ�T�öl}��W}
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��IuV�MP[hIP� OEqsrh�,�3M�CEQ�q � IX���tIlYhD � QÉwPÒ�IPgE�kT � IuVPM�[hIX� V7pmIXo��P[hIuVXDGF�gED�fZgED�o,D�[�Cs��q�Q�Q wWf � M�CEi�fhgED
( �+*� Vlo,ÍsM�rÜ�Éöl}Yj�2X��wXV � CJIXgSIX�´o�� �_� MPYh[W\]OSCJMuVÜÝ ßxá/â·ãmFSDvY�M�[Z\]gEIuVl[hQjq�IXT��Ó÷h}d2��~Mbz 
�fhgSD��qsrhIlYhIuVX�bIXfmD�gE��CJIXgH�<OS¹�YZDKJ�[hIuV�MP[h�xV×��÷h}��^öX��}nc�gSD·V_\WfmIlK�D,C@�tM�CJQjq�IuVX�,rhI]D � D��7D�[�CJT,( �+*�pmI � fmIXTh�,QjCy\7FEM�YhgEIuV_\�fhgSD�qsrhIlY �dRìæ 9#� �gS�æ � ��� �dRìæ,913 �gS æ � �LM�[�MPO � D�YhT^FS¹hq�D�7IWYhD � IuVX�xfhMPgJMP�7D,CEgED�ù T]æ 9 VI$�3WwC[²ÊZæ ç E]\IX Y%Z2wV5�æ 9�X YcZ�M # æýç E]\IX Y%Z2}½vIlYh[hIPCy�-( �+*� IlYhfmIuVXD�YhM^FS¹hq�D/[hIuV_\l�!gEQ�D,�ED,[hQ�MP��M���wZqu�b�É`xa@ced O�IXfZCEQ��t� � [��l� o��R��_� MPYZ[Z\l�ëOHCsMNVXIP�<�xOE¹îo,IXphgEMPo�D,[h�<[�M�ÑXgJM�Ò�D7÷h}ô¿�OSfeI � T�O'�3M�CEQ�q,I^V_\l�7Q~D � D,�tD,[�CsMP�7Q~o�ijOH�� MP[Z\l�7QÎfmIX�7IWq,IXT#�HCsMP[ZY�MPgEYZ[hDGFk`xa@ced��7D,CE�WYW��MÔú���YhQ�MPÑXIX[�M � Q�o��Pq�QjD/.Ð}ÔM�öX�/gSQ�D,�ED�[ZQ�D
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D�]WQ�OHCJTRFS¹hq,D�[�M#q�D � IX�êQ�[�CED�gSV�M � D:rhIWYZ[hÌPC<È Ê w � CJIXgS�2FSD:CsM � �7D�g7o�rhIlYh[h�ÔO<��c�cè�H`xavcmdgEQ�D,�ED,[hi��êº fhgSD�o�D,[�CJIuV�MP[Z\l��V � M�fhQjCEI � D2öl}Y2Z}ôöRÃ wZFSD2Vlä�M � M�fhgED,OE[h�,�kT�o�MPrhgE[_TZCEQ�T#cèMPT � Q�rZIfhgEQj[hq�ijfhT7V]CED��XgSQ�Q��t� � Ibq,QjC � QjVP�5[�M'o,�tD,[lT/ÆZ��ÆtQ�[�CED�gJM � q�QjD@V2fmIXgSI^Vl[�M�[hi OEIA�HCsMP[ZY�MPgEYZ[Z\l�`ba@ced fhgSQ�p � i��,D�[hij�Ô}Û�n]ZM � CJ[Z��gEQjD��SD�[hQjD�fmIØfhgED,qsrhIlYhD�[_T � IXTÛV I � I � i@È Ê�� 9�EY3I\IXDYcZ�l� D�OE�/YhIbVXD�Ï � \lqsr�oN�PfmIXgE[W\WqsrtrhIlYh[hÌPC�}nÙèM � �,CEIkMPOH�l�tfZCEIPCJQjq � ��OEfZgJ�NV�MP[hQ�D�[hD,fhgED,YhfmI^VPD�Y��MP[hQ FSD,YhD�[×ok[hIuV_\lqsr��7�WYZI^Vm}/c~gEQjD�pmD�rØfeIlYhIXpZ[Z\�Du]ZM � CJ[h�,�kT×Vl�EM � �7ÌX���7DkYhIPOSCsMRÍNw²M �TZV��P��Qj�tDx[�MuF � D�fZ�EQ�DxV_\lO � D�Y � ��fhgEDUFSD�YZ[hIWYZThqsrh�/zÛMP�7f � QÄCJ¹hYZ�P}~ÙU\l�ACJI7OEfmÌXOEIPpeIX� FSDxV_���CEVXIPgED�[Z�vqNö�2��ègEQjD��SD�[hQjD�M � I � IX�AphQ�[���q�Q�M·qNöX�nrhIlYh[hÌPC�fhgSD�z S MP�7f � QjCJ¹ZYhT�º��Éç Á þ Ý z Sû ÝàßxábâxãHÃM3q#2���rhIlYh[hÌPCLfhgEDkz Á M��tf � QjCE¹hYhT#º��Éç Á þ Ý z Áû Ý ßxá/â·ãHÃ }·ÕvIuVP�]gEQ�D,�ED,[hQ�D'quö�2���o�ijO � MP[h�/V�IXpl�� MPOHCJQho,�tD,[hD�[hDyF��HCJgET � CE¹hgS�2o�� �_� MPYZ[h��rhIbOHCsMNVlTt�7[hIXrhIP[lT �l� D��X[ZI^VP��rhI/OS�lOHCJ���ATÜ�ÉÈ ÊmÖ È Ê ËH��wfhgED,YhOSCJMuVlTRFSD'YhIXOSQ�M�Ï@[�M^F � D�fh�Si*IXfhQ�O�Du]hM � CE[Z\lqsr ��D�gE�7Q�rZI]�3M�CEQ�q,I^V_\lqsr�D � D,�tD,[_CEIuV 3��Wz*z|{gEIXo,f�MPYhT�fhgEDxVPD,Ï � �'rhIlYh[hI�Cy��ÈZÊ }ÕvM^FSYhÌ � D��,QjCJDyFS�EQjD·Vl\lO � D�Y � ��CEDGFHCEI � MPfhQÄCJI � �7�tÌX�,�tDxo,rhgE[_¹ZÍ@YhI7[�MPO � D,YhTRFS¹hq,Q�qsr�peIlYhIuVmù
�ÓQ��tB~�lCSVXIXgSQ � QlOS�tDÅ[hIuVl¹k�7D,CJ�lYhT ��� ��	 � 
������������������ � �"!"� ������#"� �%� � ' 
"�]} aPDGF�YhÌ � D����QjCEIXTkK,gSCJIPT@FSD�[hIuV_\'fhgED,YhfhQ�OèfhgEDÅV � [hIuVl¹kÒ�Th[ � q,Q�T�Ý ßxá/â·ã�OèYZIXf � [ � IuV_\W� OSCEThfh�hIX�VXIPÏs[ZIXOSCEQÉ}ØÕvIuV���YhD�J�[hijq�Q�M�`ba@ced�V�� � T�M�Th�7IX���_TRFSD<OS¹hKNM�OE[hD:gEQjD��SQjÍk`ba@ced�gEIuV��[hQ�q,DtM:IXfZCEQ��tM � Qjo�IuV�M�ÍvoN� �_� M�Yh[Z\ÜOHCsMNV Ýàßxábâxã·fmIX�tIlq�IPT×�7Q�[ZQ��tM � QjoN�Pq,Q�DxOSCEgED,Yh[hDGFrhIWYZ[hIPCy�2r�MP�7Q � CJIX[ZQ��P[_T'VACJIX�ACEIbOSCsMNVPDP}�í@VPD�YhD,[Z\7feIPOSCJTZftTh�7IX�,[hQ � IPfhi�OEM�Í�o��7D�[_T�SCJgST � CJ¹hgH�7oN� �_� M�Yh[h��rZIAOSCJMNVWTt�t[ZIXrhIX[_T �_� D,�X[hIuVX�,rhIkOH�WOHCJ�,�kT<fhgSQ�[�MPgJM�OSCsMuFS¹hq�DyFÅOEQ �� DLK�MPOSCEQ�q,I^VPIR{lK�MPOSCEQ�q�IuVPDGF�Q�[�CJD,gJM � q�QjDPwWVtOE¹WVWQjO � IXOSCEQeO � I � MPfhOEIP� �HCsMP[hYhMPgEYh[ZDGF5`xavcmd�tD�CJ�lYZ�X}
��Q�Q �tc�gSD�OS[h�bTZV�MP��IuV�MP[hQjDbcèMPT � Q�rhI'Vl� � ThK�IuV�MPq�QjD�rhI2fhgSQ�[hq,i�fhTtV<gJ���tq,Q|[hIuVXDyF��7D,CE�WYZ�toNM^�phgJMP�_TRFSD � I � MPfhOET�`xa@ced gEQ�D,�ED,[hi|M/CsM � Th�7IX���_TRFSDvfeIlK�iÄCsM�ÍÎfhgED,Yh�7D,CJ[Z�LVXD � Q�K,Q�[��tM^FV�IXp � MPOSCEQ|VXD�Ï � \Wqsr�rhIWYZ[hÌPC~ÆZ��ÆÔQj[�CJD�gEM � q,Q�D�}
�ÓQjQ�Q �2B�gE�P�tq,Q~feIPTh��QÄCJ��rZIÔOSqsrh���tM�CJQjq � �,rhI��7IWYZD � TØpmI � V_�_CEVXIPgED�[W\�[hD,QjCED�gJM�K�[Z\ØfmIXOSCEThfgEQ�D,�ED,[hQ�MU[hD � Qj[hDN�PgS[hD�rZI@`ba@cedÛfZgEIXp � ���kT|wuK�I�oNMPpmD�o,feD,K�Q � I5[��^FSYZD�[hQjDnVW�SD,C � \lqsr'�tIX�Ð�[Z\lqsrÔV_\lO � D,Y � IuV�fhgSD/YhMP[Z\'FEMPYZgEIuV_\�OS�lOSCE����}
��QjVZ� õ I � Qè[��^FSYhD,[h�2[hIuVX� � I � D � CJiÄVW[ZD7�7�lYZ���7[hIXrZIX[_T �_� D��P[hIuVX��rZI�OS�lOHCJ���AT=w � CEIXgE�]OS¹W�VWQjOEQ�M�O7YZIXf � [ � IuV_\W�êOHCJThfZ�hIX�ñVPIPÏs[hIXOHCJQ�V `ba@ced
V � [hIuVXDGFkÒ�Th[ � q�Q�Q�MÜOkV_�l�E�Si��7Q[hD � Q�[hD��PgE[��l�tQ5K � D,[h�tQUV pmIXo,�X[hIuVXDyFtD�]Wf�MP[ho,Q�Q��7IWYhD � IuVX�,rhI×r�MP�7Q � CEIX[hQ��P[_T=}ÛÙ5Q�DÐ�CJI:gEQjD��ED,[hQ�M3Vlo,[hQ � M^FS¹ÜV�IPp � MPOHCJQ�oNM � gEQjCEQ�q � IXTØrhIWYZ[hIPCJIPT<ÆZ��Æ×Q�[�CED�gJM � q�QjDPw²ThgSK�D,[hIXT� I � MPfhOEIP�é�SCJMP[hY�M�gEYh[hDyF/`xa@ced´�7D,CE�WYW�X}baPD�YhD,[Øo][hIuVl\lqsr×�t�lYhIuV#º qNöX�GÃèVl� � MPo,TW�FSD7fmIlYhIXph[h�]OSfhgJ�NV�MP[hQjD2M � IÔ��c�cn�G`xavcmd�gSQ�D,�ED�[ZQ�D:º � Á ÂXÂ^ÃÉw*oNMRCJQ�MRÏbK�I:YhgETZrZ\ º q#2��yÃOJMÔfZgEQ~Vl�ED,C � \WqsrÛfmIlK�ijCJMP[Z\lqsrØVXD � Q�K,Q�[��Pqsr×YhIXpZgED7o�rhIlYhTRFSD7O'gSQ�D,�ED�[Zi���o,i�O � MP[W\W��VOED��7Q �_� MPOEQjq � IX� fhgSQ�p � i���D,[hi'º¼a Á ÂXÂ^ÃxM#V_�l[hQ � M^FS¹Zq�IÛgED,fhgEIlYhT � TRFSDÜfZgED�OS[h�ÜrhIlYh[hIPCy�D�[hD,gEÑXQjD/o�� �_� MPYZ[h��rhI2OHCsMNVlT=}
��VZ��QÅV�M � QÄCJT�V_�_CEVPIXgED,[Z\lqsr�V � [hIuV_\lqsr Ò�Th[ � q�Qji5oN� �_� MPYh[h�,rhI×MÜVlo,phThYhD,[h��rhI#OSCJMuVlT OE�7DCJD�OHCJIuV�M � QXVPI@V_\lfmIWK�CJIlqsrAOSCEgED,Yh[h��rZILfmIWK�CJT � V��Po,Q�K�MPOSCEi�qnVxfhgSi�O � Th�S[Z\lqsrAOSCJMNVXIlqsr=}~c�IR�gEIuVl[�MP[hQjD·o�ijO � MP[Z\lqsr<V_\lO � D,Y � IuV�O�fhgED,OE[Z\l�7Q|rhIlYh[hIPCJMP�7QmT � ��oNM � IA[�MAVPD,Ïs�7QeYZIXphgS\IXfhQ�O'oN� �_� MPYh[h�,rhI�OSCJMNVWTÛV×fhgSD�o�D,[�CJIuV�MP[hDGF2`xavcmd��7D,CE�WYhD3M�[�M�fZgEijCEIX�7[hIXOSÍ/[hDÐ�r�MPgE�7IX[hQjq � \WqsrÜD�Ò�D � CJIuV�V�D�]ZM � CJ[hIP��Vlo�pZThYhD�[ZIX�éOHCsMNVXD�}LÙ5Q�D'OEfmÌXOEIPphTRFS¹�o,[�MPK�[W\
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gEIPo�YhQjD � �7D�Yho,QlfZgED�OS[Z\l� M@[�M��tQ�fhgSD�YhfmIuVXD,Y�MP[Z\l�ÞfeIlK,CEIX� � V��Po�QjKNMPOHCJijq�VPIvVlo�pZThYhD��[hIX��OSCsMNVPDP}Î`xavcmd O5IPfZCJQj�3� � [��W��oN� �l� MPYh[Z\l� OSCsMNVPIX�!OE�7Dx[��PO � D�YZ[hDbMPf � Q � IuV�M � Q[�M�V_\WfmIlK�D,C5FSD�YZ[hIWYZThqsrZ\lqsrÛM�YZVXI^FSQjCy\lqsrîz|{lfhgSD�qsrhIlYhIuVm}3c~gEDg��D�gS�tQjrhI��tM�CJQjq�IuV_\D � D��7D�[�Cg3��lz>z|{lgSIXo�fhMPYhTîOEM�V�IXp � MPOHCJQ~VXD�Ï � DyF2OEQ � ��ÆW{uÆ Q�[�CJD,gJM � q�Q�DtYhIXOSQ�MPr � Q�feIlYW�OSCJM�CJ[ZD � D�fh�SQ�D·V_\lO � D�Y � �ÔM � I7fmIXO � �_CJTRFSD'��c�cn�G`xavcmd �7D,CE�WYhMZ}

�@�S����� �Ú­G®_¢5¶L®l­G¤
B�gE�P�7q�Q5OEqsrZ���tM�CJQjq � \lqsrò�SCE¹hYhQji@I#¹ � IPrhD�c�MPT � Q�rhIØV_� � ThK�IuV�MPq,Q�D�rZIîfhgEQj[hq�ijfhT V `xa@cedº � Á ÂXÂ�Ã�pmI � V_�_CEVPIXgED,[Z\��7IlYhD � ��c�cè�H`xavcmdAw � CJIXgH\ OEf+Fj��MØY�MP[Z\ fhgSQ�[hq,i�f fhgSD�OE[ZDP}�ðÔD��CJ�lY�M<��c�cè�H`xa@ced´fmIXO � �_CJT^FSDkVl\lgEMPo�[hD � D�fh�SQ�D/Vl\lO � D�Y � ��fhgED@FSD,Yh[hIlYhThqsrh�2MtYZVXIRFSQÄCJ�kz|{fhgSD�qsrhIlYZ�ÛM � IÜYhIXOSQ�M�ÏAfeIPTh��iÄVPM�[h�3fhgSQ�p � i��,D�[hQ�M����SCsM�[hY�MPgSYh[��Ø`xavcmdAwèa5`xavcmdx��}�ÕvQjDbFSDVl�JM � fmIXOHCsMPK,TRFS¹hqNM [�M IXfhQjO'FEMPYhgEIuVP��rhI OS�lOSCE���kT fhgEQ·VPD,Ï � \lqsr�rhIlYh[hI�Cs�PqsrÚKNMPOHCJQjq�IuVXIR{KNM�OSCJQjq�IuVXDyF/�ÇÆZ��Æ �ÅQ�[�CED�gJM � q�QjD·�7D�Yho,Q=[_T �_� D��P[h�tQ }na�IXo�YZQ�D � ��cÅcè�G`ba@cedÞM'D�]ZM � CJ[Z\lqsr�Vl\��O � D�Y � IuV�V�CJDGFHCEI<IXp � MPOSCEQmÆW��ÆÜOSi � OEfmIWK,ijV�M3Th�AVÔ[hD,YhI � IP[�M � IP��ThgSK�D,[hinoN� �l� MPYh[h�,rhI<OHCsMNVlTÝàßxábâxã�w � CEIXgS\LFSD@Y�MP[Z\ � D�[3`ba@cedÚfmIWYh�7Q�D,[ � IPT3å�Ýàßxábâxã�æýçZ}nÕLMPfhgSQ�D � FSDGFÅfZgED�OS[h���ATgEQjD��SD�[hQjT MÜThgSK�D,[hQ�TÛV � [hIuVPDGF]Ò�TZ[ � q,Q�DîÝàßxábâxã�wÅTWVXD�YZD�[Z\ fhgSi�OSCEThf OJMtFEMNVli5M � I×[hD,¹hf � [W\Xw[hD,Th�tIP���_TRFSD2TZV�MP��IuV�M�Í/o��7D�[��ÜVÜ�HCJgST � CJ¹hgSDt�7[hIXrhIP[lT �l� D��X[ZI^VP��rhI�OS�lOHCJ���AT�fhgSQ~[�MPgJM�OH�CsMuFS¹hq�DyF�OEQ � DUÆZ��Æ�Q�[�CJD,gJM � q�Q�D�}

BÞCJDGFHCEI � MPfZQjCJI � D·OS�tDxV�OSqsrh���tM�CJQjq � IX�!fZgEIPCE�X[W�y[ZD�TZCEgE�X[hIuVPIX�!ï²Q�f � Qj[hIuVXIX�
�7IlYhD � Qº ½L½·»U¾�jZÀ*»U½L½v¾�¿RÃèfhgED,o�D�[�CEI^V�M � Qè[hIuVl¹Ü�7[hIXrhIX[_T �_� D��X[hIuVl¹Ü�7D,CJ�lYhTÔ[�M3V_\WfmIlK�D,CLVWo,phTW�YhD,[Z\lqsr]OSCsMNVPI^VUFEMPYZgJMZù������ � � � � ��� � � � � � � � ��� � � ,�� � � � � � � � � �É`xa@ced@� ? � óh�Ð}`xavcmd@� ? � ó:V_�lqsr��PYZoNM<okfmIXo�[hM�C � I^VÔo�ijO � MP[Z\lqsr�V�OED,�tQ �_� MPOSQ�q � IP�!IXfhQ�OSD � I � D � CEijVl[��lqsrFEMPYhgSIuVl\lqsr�Du]Wq�QjCJ�Pq�QjiÅº¼a Á ÂXÂ^ÃÉw�V � CJIXgSIX� FSD � I � M�fhO·`xa@ced gEQjD��ED,[hQ�M2Q�[�CED�gEfZgED,CEIuVPM�[Z\�M � IÒÓ�Po,I^V_\]fZgED�qsrZIWYt�t[hIPrhIX[_T �_� D,�X[hIuVX�,rhI'OH�lOSCJ�,�kT3o,IbOSÒ���gSQ�q � �2OS�l�7D,CEgEQ�q � ��rhI'YhIbYhD,Ò�IPgE�7I��V�MP[h�,rhI�OSCsMNVlT=}èc�gSD�o,D�[�CJIuV�MP[��L`ba@cedÛ�7D,CE�WYhMÎV_�WTZ��ijV�M5CJQjD��nfhgSD�Yh[ZIXOSCEQ_�Åc�cè�H`xa@ced �7I��YhQ J � �Pq�QjDAoNM � IX�,D�[h�][�M<fZgED�OS[hIX��OEf � [hD�[hincèMPT � Q�rhItVl� � ThK�IuV�MPq�QjD�rhI�fZgEQ�[Zq�i�fZT=}xB�`xavcmd@�
? � ó�FSD�[�MNVWgSrh[_TZCs�b[hIuV��·YhDKJh[hi�q,Q�MLV � [hIuVPDGFèÒ�Th[ � q,Q�DkÝ ßxá/â·ã,}�Ù��RCJIÎFSD5ThgSK�D�[h�xV�MPgSQ�MPK,[hD5MTh�7IX���_TRFSDbIXfZi�OJMRÍ�o��7D�[_TÔ�HCJgST � CJ¹hgH�Ôo�� �_� MPYZ[h��rhI2OHCsMNVlT�OE¹ZOSCsMNV_��[_T �_� D��P[hIuV:fhgEQ²ThgSK�QÄCJDGF� � gSQjCJQjq � DyFJ�vOEQ � DAgSD�o,Q�YhT�� � [hDyF�ÆW��ÆØQ�[�CED�gJM � q�QjDP} QvIP[ � gE�,CE[��W��fZgEDGFEMNVPIX��CEIXr�CJI�fmIXOSCEThfhTÜVgJ���tq,Q~`xavcmd@� ? � ó]FSDkVlo�[ZQ � [ZI^V_\lqsr � I � D � CJiÄVW[��lqsr×�t�lYhIuVîº q �u��w quöX�Ðw¼qQ2��GÃ~IPfhQ�OSI^V�MP[Z��rhIFEMPYhgSIuVX��rZI�OS�lOSCE���kTîVØIPp � MPOHCJQ~VXD�Ï � \lqsrÛrhIWYZ[hÌPC@ÆZ��Æ�Q�[�CJD,gJM � q�Q�D�}�c�gSDt[ZI^VP�<gEQjD��SD�[hQ�MkFSDCy�lfhQ�q � �Pw~�,D3OE¹�OEf>B�CE�3OSI�OEfmIX[�Cs�P[Z[_�l�ë[�MPgSTh�ED,[hi�� OS�l�7D,CEgEQ�D�w�C�} F,}:�7Q�[hQj�3�<QjqsrîD�[hD,gEÑXQjioN� �l� MPYh[h�,rhI7OSCsMNVlT�[hQ�DxOS¹ÔOSQjCJTZI^V�MP[Z�bV<feIlK�Q�M�C � T:fhgEijO � Th�E[hDyF5OS¹hOSCJMNVl��OS¹hgJMPYZ[hi�q�}

c�IlYhgEIPph[h�3�HCJ¹hYZQ�Th��fhgSD�o,D�[�CJIuV�MP[hDyFk�7D,CE�WYW�ØM]FSDyF'MPf � Q � �Pq�Q�M3VXI�Vl\lfmIWK�CJIlqsr�FSD�YZ[hI��YhThqsrW\WqsrÚMØYZVXI^FSQjCy\lqsr z|{lfhgED,qsrhIlYhIuV fmIPCSVWgSYhQ � QÉw���D�V�MPgEQ�MPK�[h��ThgSK�D�[ZQ�D:V � [hIuVXDyF7Ò�Th[ � q,Q�DÝàßxábâxã�feIPO � �_CJTRFSDkfZgED�q,i�o,[_��IXfZQ�OLo�� �_� MPYZ[h��rhItOSCJMuVlTÜOH�WOHCJ�,�kTÜfhgEQ*VXD�Ï � \lqsr×rZIWYh[ZIPCs�PqsrÆZ��Æ Q�[�CJD,gJM � q�QjDPw � CEIXgS\ YhIXOSQ�M�Ï3V `xa@cedéV_\lfeIlK,CEIWqsrò[hD,peI � ThOSfeI � IRFSQjV_\P} �LIPphgED�YZDKJZ�[hIuV�MP[Z\�oN� �_� M�Yh[Z\îOHCsMNVÛ�t��Vlf � �_VÛMuF][�M � D�fh�SiUIXfhQjOAVlo�phThYZD�[h�,rhI�OHCsMNVlT V�feIXgSIuVW[hMP[hiOk��c�cè�H`xa@ced
fhgSQ�p � i��,D�[hij�Ô}�c>IXo�IPgEIuV�MP[h�<gSIXo�YhQjD � �Ø�tD,Yho�QÎ[�M^F � D,fh�Eij��[hIuV_\W�ë�7�WYhIP�º q#2��yÃ5M�fhgSD�OE[W\W�7Q�rZIWYh[ZIPCsMP�7QÎM � IÜfhgSQ � IXgED � �Pq,Q��PqsrîV#D�]Wq�QÄCJIuV�MP[hIX�ëOSCJMNVXD�CsM � M^F'V#zM�z*z={_fhgED,qsrhIWYZIWqsr×[�MPo,[�MPK�T^FS¹=w*��D2fhgEiÄCJIX�7[hIXOHÍx[hD,r�MPgE�7IX[hQjq � \Wqsr#D,Ò�D � CEIuV�VÜD�]ZM � CE[hIX�Vlo�phTZYhD�[hIP�ëOHCsMNVXD7OS�lOHCJ���AT�rhgE�:YZÌ � D,��QjCE¹Ø¹ � IXr_T×M�CJI:r � MNVl[hD2fhgSQnVXD,Ï � \lqsrîrZIWYh[ZIPCs�Pqsrf�MPgEMP�7D,CJgEMLÆZ��Æ�Qj[_CED�gEM � q,Q�DboNM � I � MPfhOSIX���HCsMP[hYhMPgEYh[ZDGFv`xa@cedÞ�7D,CJ�lYZ�P}
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"��fZgEQ�[h�P�JM<[hIuV_\ÜfhgSi�OHCJThfÜV�TZgEK�D,[hinV � [hIuVPDGFLÒ�Th[ � q,Q�DÜÝàßxábâxãvM:gSD�fhgSD�o,D�[�CJTRFSD·FSD�YZD�[Øo�3� � M]¹hOEfmD��S[Z\lqsrÜfeI � ThOSIuV�V:rWÏÐMPY�MP[Zi � I � D � CJijVl[��lqsr��7�WYhIuV��7[hIXrZIX[_T �_� D��P[hIuVl\lqsrÜOH�WOG�CJ���7IuV�fhgSDbVPD,Ï � �'rZIWYh[ZIPCy��OEQ � �'ÆZ��Æ:Qj[_CED�gEM � q,Q�DP}
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óWfeI � IlK�[hIXT�K,gSCEIXT�VW�SD,C � \lqsrÔYhIPCJD,gJMPo·V_�_CEVPIXgED,[Z\lqsrÜM]feIPTh��iÄVPM�[Z\lqsr�`xa@ced fhgSQ�p � i��,D�[hiXFSD� Q�[ZDN�PgS[�M·�SCEgET � CJ¹ZgJM'Du]Wq�QjCJMPK�[Z��rhI/Ò�IX[h�X[hIuVP��rhI/IXfmD�gJ�RCJIXgEMt��feIPo�gEQhVlo�ÍsMPr��Ô�Éöl} öP¾X��wm�Éöl}���÷��E��wfeIX�7Ilq�IXT � CJIPgE��rZI OEMÛphThYhTRFS¹ÚfhgSi�O � Th�E[Z��Vlo�phThYZD�[h�×OSCJMuV_��FEMPYZgJMZ} aPDÜIXfeIlYhOHCsM�CE[hD�[Z\fhgED,YhfeI �l� MPY=wm��D � IX�7f � Q � IuV�MP[hDyFS�Ei²CEV�MPg@Y�MP[h�,rhI3IPfeD,gJ��CEIXgJM7�tÌX�,D'o�MPpmD�o�fmD�K,QjÍ � D�fZ�Ei*IXfhQjO� I � D � CJiÄVW[��lqsr×D�]Wq�QÄCs�Pq,Q�in�7[hIXrhIP[lT �l� D��X[ZI^VP��rhI:OH�WOHCJ�,�kT=}kÙ�M � ��CJI��7IX�,[hIXOSÍb�7IlYhQ�J � �Pq,Q�D`ba@ced �tIlYhD � T�OJMtfmIX[_¹ � M<M^F5VÔOS¹ZVlQ�O � IXOHCJQ>O·��c�cn�G`xavcmd´M<`xa@ced�� ? � ó<V_\lO � D,Y � MP�7QTZVXD,YhD�[Z\l�7Q~VÜfhgED,Yhqsr��PYZoNM^FS¹hq,Q�qsr � MPfZQjCJI � �Pqsr×öW}d2Z}ôö�M:÷Z} �X}ôöW}AB�IXpmIlqsr×�7IlYhD � IWqsr�CEIPCJQj�feIXo,IXgET^FSD��7DxIWY � Q��S[hIXOSÍ�Vl�lfmIWK,ijCJMP[Z\lqsrÔVPD � QjK�ij[=w � CJIPgE�bOE¹ZVlQjOEQ�M]OSI7Vlo�pZThYhD�[W\W��FEMPYZgEIuV_\W�OSCsMNVPIX�ÔwmIlY�fhgSD�OE[W\WqsrØrhIlYh[hÌ�CLY�M�[Z\lqsr�YhQ�M�ÑXIX[�M � Q�o��Pq�QjIXT�r�MP�7Q � CJIX[hQ��P[_T=}Îc�gSQ�fmIX�7D��h�7DPw��DÅFSD,Yh[Z\l� o,IkoN�NVPD�gEIuV3fhgEQ|`xavcmd@� ? � ó7�HCJ¹hYhQ��Pqsr�pmI � Ihw_�,D·[�MA¹hf � [Z\7IXfhQjOÅVlo,phThYhD,[h��rhIOSCsMNVlT:FSD]fmIPCEgED�pZ[h�2TZV�MP��IuV�M�Í'M^F·[hD�r�M�gE�7IX[hQ�q � � � I � D � CJiÄVW[ZD2VlQjphgJ�Pq,Q�D@FEM�YhgEIuVX�,rhI�OS�lOSCE����kT=wUK,Iî�tÌP��D�p_�_Í3YhIWq,Q�D � D�[Z�Ôo�MPrhgE[_TZCEi��ìVlrhIlYh[Z\lqsr [hD � Q�[ZDN�PgS[_�lqsr�K � D,[hIuV YZI `xavcmdÒ�IX[h�X[hIuVP��rhI7IXfmD�gJ�RCJIXgEMZ}

Ù>gED,p�MtfmIuVXD,Y�M�ÍNw��,D'�'�W� � QjD�[ � MkfmIXTh��QÄCJQ�Mk[hD � Q�[hD��PgE[hDyF5�HCJgST � CJ¹hgH��Ò�IX[h�X[hIuVP��rhI7IXfmD�gJ�^�CJIXgEM'[�M/IXfhQ�O~Vlo�pZThYhD�[W\Wqsr�OSCJMNVXIuV3[ZQ�DnFSDvq,D ��� IX��[hIuV��Z}èB � [ZQ�rhDAº¼a�I��v¿PÂ�ÃXFSDv[hMuVlgSrh[_TZCy\o � IP��QjCEDGFS�Si��Ó[hD � Qj[hDN�PgS[��h�ÎCSV�MPg�D�]Wq�QÄCsMPK,[h��rhI7IXfmD�gE��CJIXgEMkV�gJ�P�7q�Q²`ba@ced'} �yYhDbItTZ�tD � I]oNM^�VXD�YZD�[_¹ � IX�kpZQ�[��Pq,Q�T �,��M�öu� Ò�IX[h�P[hIuVl\lqsr�Vlo,phThYhD,[hiÉù��:å � ���bå � å � w � YhDkå � FSDApmD��,[hDfeIXTZ��ijV�MP[W\ � Qj[hDN�PgS[���`xavcmdÞÒ�IP[h�X[hIuV_\:IXfmD�gJ�RCJIXg,}�Ù>D�[�CJItfeIXOHCJThfÔpeI � [hD�Y��NVl[hI<fmIXTh�,QjCy\[�MtIXfZQ�O@[hi�o � I � D���Q�MPq�QjqsrÔYWVXIRFHÒ�IX[Z�X[hIuV_\WqsrÜOHCsMNVXIuVÔf��PgS[hIR{lf���gE[��lqsr7FEMPYhQjD�g/º �·óZÂ�2PÃ weMNVl�JM �peD,oAThOSfeI � IRFSQjVPDGFLo�rZIWYZ�ÔOLDu]WfeD,gEQ��7D�[�CJ� � [��l�tQ*Y��RCsMP�7QÉ}<�y[_¹�Ò�IXgS�kT�[hD � Qj[hDN�PgS[hD�rZI3Ò�IX[h���[hIuVX��rZI3IXfmD�gE��CJIXgEM]feIXTZ��Q � QeVPItOHVXIRFSDyF@fhgJ��q�Q>óZMP�Ap�M�CsM�gEI7M7óWThrhIX[ZD�[îº¼óhóZ¾Pø�ÃÉw � IX[ � gE��CJ[hD�ùå � æ"k�� � ; o�� ��S�� � � � ��;���� � ���u} kÛwdotw]S'w�� OE¹îV�MPgEQ�MPK�[Z�3MP�7f � QjCJ¹ZYZ�ØM�� � ���,��FSD� gSDNMPK,[Z\Ô� M�[hQ�rhQ � MPK,[Z\Z�>pmIXo��P[hIuVl\kIXfeD,gJ��CEIXg�}nóWqsrh�,�3M�CEQ�q � �@V_\lfeIlK,Cy�kfhgED�VP��YhoNM^FS¹7VkpmIXo��R�[hIuVXIX��fhgEQjD�OHCJIXgSDAM3OS¹�IXph�7D�YZo�D�[Z� � D,[�[�M7ThgEK,D�[hQjDAD�[ZD�gEÑPQ�i*oN� �_� MPYh[h�,rhI�M7Vlo,phThYhD,[h��rhIOSCsMNVlT Q�qsrî�7Q�[ZQ��tM � QjoN�Pq,Q�IXT � CJD,Y�M�[hDGFSYZD<I×`xavcmd��7IWYhD � M�Vl\lfmIWK�Cy�Z��} ? Cs�Po � MÔ[hIuVXDGFM � D�fZ�EDGF � IP[h�SCEgET � q�Q�D2Du]Zq,QjCJMPK�[Z\lqsrØÒ�IX[h�X[ZI^V_\lqsr×IXfeD,gJ��CEIXgEIuV]FSD]fhgED�CJI�OHCs� � DkIPCEVPIXgED,[��:MM � CJT�� � [�MZ}! @o � ItOE¹ZVlQjOEi*M^F5O@fmIPCEgED�pmIXT:fhgSD�OE[ZDGFS�EQjD�rhItIXfhQjOET:YZVXI^FHÒ�IX[h�X[hIuV_\lqsr�Vlo�phTZYhD�[hi wfhgEQjK�IX���7IPCJQÄV��Pq�QjIXTÜY�MP[hDyF/¹ � IXr��3FSDtDu] �_� Tho�iÄVW[��ØV_\lfeIlK�D�CkYZVPIRFSQjCy\lqsrÛz|{lfhgSD�qsrhIlYhIuV×YhID�]Wq�QÄCJIuV�MP[Z\lqsr � IX[hq,IuVl\lqsr#OSCsMNVPI^V7FEMPYhgJMtO·YZVXI^FHÒ�IX[h�X[hIuVPIXTØ�SCJgST � CJ¹hgSIXT �ÓYhIPOEQ�MRÏxgED�M � Qjo�I��VPM�[Z\ � D,[�VXD,ÏJ�tQ²fhgSQ�p � Q��,[hD]º � B·¾�ölÀm»5óZ¾�÷Xp=À � Á Â �,Ã���}
B CEDGFHCEI � M�fhQjCEI � D'fhgED,Y �_� MPY����tD2`xa@ced M<Ù �5d��7IWYhQ J � �Pq�QjDPw V � CJIPgS\lqsr#OS¹ØfeIXTZ��QÄ�CJ�/[hIuVX�k[hD � Qj[hDN�PgS[hDxV_�uFEM�YhgED,[hQ�M7D�]Wq�QÄCsMPK,[Z\lqsr�Ò�IX[h�X[hIuV_\lqsr�IXfmD�gE��CJIXgSIuVe}�Õ@IuVX�]`xa@ced MÙ ��d��7D,CE�WYZ�ÔOE¹×MPf � Q � IuVPM�[h�AV�fZgEIPCE�X[l{l[hD,TZCJgS�X[hIuVXIP��ï²Q�f � Qj[hIuVXIX���tIlYhD � QÉ}bc~gSQèrZÏÐM^�Y�MP[hi�OEfZgJ�NVl[hDGFt�HCJgET � CE¹hgS� YhMP[Z\lqsr�IXfmD�gE��CJIXgSIuVÛOE�7DÔ[ZD,VlrhIlYh[h�ÔCSV�MPgS�ÛQjYhD�[�CEQ�J � I^V�M � Q�M
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V_� � ThK,I^V�M � Q=[�M]oN� �l� MPYhDx[hD,OE¹ � MPYhT:V_�WfmIlK�ijCJMP[Z\lqsr�D�]Wq�QÄCsMPK,[Z\lqsr�D�[ZD�gEÑPQ�i=O�fhgSD�OE[W\W�7Q²rhIlYW�[hIPCJMP�7QÉ}èd � I2phThYZD/ä�M � DGF�T � �Po�MP[h��w�feIX�7Ilq�IXT3VlrhIlYh[hDyF5[ZD � Qj[hDN��gE[hDyFU�HCJgST � CJ¹hgH��`xavcmdAwgED,OEfmD � CJiÄVXD�Ù �5d�Ò�IX[Z�X[hIuVX�,rhI�IXfmD�gE��CJIPgJMZw=FSD:�tIX�,[h��gED,fhgEIlYhT � IuVPMRÍtVÛYhMP[hIX�ì�7IlYhD � QD�]ZM � CE[h�vOSfeD � CJgETZ��Vlo�phThYZD�[Z\lqsr<OHCsMNVXIuVÔ� M·CED�Y�MbM^FnYZVXI^FHÒ�IX[h�X[hIuVP�vOHCsMNV_�h�eFEMPYhgEM·o�ijO � MP[h�YhQ�MPÑXIX[�M � Q�o��Pq�QjIXT3rhMP�tQ � CEIX[hQ���[lT|}
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B�¹ZVPIWYhD � MPfhQÄCJI � ��÷Z} ö3OS�tD2OEfmIX�7D�[_T � QÉw|�,D]Ò�IXgE�tM � Qjo��kTZOx`xavcmd Ox[hD � Q�[hD��PgE[��l��Ò�IP[h���[hIuV_\l�ñIXfmD�gE��CJIXgSIX� phThYhT^FSD��7D<V�fhgSIPCJ�P[l{l[hD,TZCJgS�X[hIuVXIX� ï²Q�f � Qj[hIuVXIX�ë�tIlYhD � Qv�ÉöW} ÷�ø��Ð}B�o�pZThYhD�[W\ OHCsMNV#FEMPYZgJM �Óâ �gS �,9 �<peI � YhIXOEQ�M�Ï � IX[Z�SCJgSThIuV�MP[Z\òfmÌXOEIXpmD�[Zi�� IPfeD,gJ��CEIXgJMå � æ k�â � ;�oAâ�[�M�oN� �l� MPYh[Z\ØOHCsMNVÚÝ ^ÐÆV�lã/OS�lOHCJ���AT �Óâ
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BPK��Si����7IX�tD,[�CJIX� r��lph[hIXOHCJQ>T2MAfmIlK,CJIP� [lT �l� D��X[ZI^Vm}Åc�IPgEIuVl[�MP[hQjDx��cÅcè�G`ba@ced [=} � } Ih}O~fmÌ^VPIWYZ[hIXT�� � Qj[hDN��gE[hIXT �Å�tD�CJ�lYhIXT�� ��c�cè�H`xa@ced � } Ih}ô�'T � MPo,TRFSDPw��,DvMuF~[�MuF FSD�Yh[hIlYhThqsrZ�EQ�M[hD � Q�[ZDNMPgSQjCsM·o�MPrhgS[lTWCs�'VPI'Ò�IX[h�P[hIuVXIX� IXfmD�gE��CJIPgED@OEfmÌXOEIXpZTRFSDvV_\lgJMPo,[h�LfmIXOSTh[_TZCJQjD@V_\lO � D�YW�� IuV�fhgED 8Ne�f h�fmM 8·þ@p � Q����SQ�D � Du]hM � CE[Z\l��rhIlYh[hIPCJ�P��}LB fhgSi�f�MPYZDAD�[ZD�gEÑPQ�D 8 �7�ÓIXpZgJ�Po,I �÷h}¼¾��nFSDAfeIXTZ��QjCEQ�D/IXfmD�gJ�RCJIXgEMÜ�Ó÷h}��N÷_��[�M:`xavcmd�IXfZQ�OLfZgED�OS[Z\lqsr#rZIWYh[ZÌPC·VÔIXp � M�OSCJQ*VXD�Ï � DyFgED,o�QjYhT�� � [hDGF�ÆZ��Æ#OEQ � �ÔVØ�tIlYhD � IWqsrØO#T�æ VW$�3:M T�æ 9 VW$�3Ø� CN} F,}7VØ�7IWYZD � IlqsrØOxV)B�K��Eij�fmIWK�CJIX� [lT �l� D��X[ZI^VZ�5[hD�YZIXOSCJMPK�TRFS¹Zq�DP}
¸ýfhgED,Yhqsr��PYZoNM^FS¹hq,Q�qsrò¹ZV�MPr�V_�lf � \_V�MZw���D�M � qsrhq�D,�tDÜfhgSD�OS[hD�gED,fhgEIlYhT � IuVPMRÍ<V � MPOHCS�
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 OE¹ D�]ZM � CE[h�ÔrZIWYh[ZIPCy�Ûo�ijO � MP[h�:YhQ�MPÑXIX[hM � QjoN�Pq,Q�IXTú � � öW}¼÷Xø���w��4�4��&@��� ��	 � 
 � 
 
�
�OE¹Ü`xa@cedÞgEQjD��SD�[hQ�M2O�[hD � Qj[hDN�PgS[��W� Ò�IX[h�X[hIuV_\l�!IXfmD�gJ�^�CJIXgSIX� �Ó÷h}��N÷_�Ðw��4�4��&@�����
	 � 
 
�
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b)

[h�3rhIlYh[hI�Cy�Ør�MP�7Q � CEIX[hQ��P[_TÜOE¹ZVlQ�OSQ�MPq,D3O/[hD�fh�PgE[��l�tQ�Vlo�phTZYhD�[Z\l�7Q�OHCsMNVl�tQ~V×�tIlYhD � IlqsrO<Thr � I^V_\l� �7IX�7D�[�CJIP� T Ö ^W$�3Ww�fmIPCJgSD�phT^FSD��7D�YhIlY�M�Í3V_�l�E�SQ�DØ[hD � Q�[ZDN�PgS[hD�K � D�[���YhIIXfeD,gJ��CEIXgJM3�Ó÷h}��N÷_�Ð}nÕvM'oN� �l� MPYhDvo�i�O � MP[Z\lqsr<fmIXo�[�MRC � IuVtfhgED�CJI/VW�SD�IXpmD�q,[hDxYhD�J�[_TRFSD��7DL[hDÐ�� Q�[ZDN�PgS[_�<`xavcmd�Ò�IX[h�X[ZI^V_\3IXfeD,gJ��CEIXgUIXfZQ�OET^FS¹hq�Qe[hD�f���gE[hDbD�]Wq,QjCs��q�Q�DLOS�lOSCE���kT �Óâ �gS �l9 �[�MPO � D�YhIuVl[hD�ù
å � � _ � æ ��

	 �eþ 
 k � _ �� 	 S�þ â 	 S�þ �Óâ � � 	 ; k � _ �� 	 S�þ â 	 ��â � � 	 S�þ�� ����æ 9 �u3 �#E#E#E��_�nE �Ó÷Z} ö�÷��

�y[hYhD�] �ÞV_�NFEMPYhgSTRFSDØOSCEThfeD,� [ZD � Qj[hDNM�gEQjCy� IXfmD�gE��CJIXgEMÛå � M��2IXo�[�M�K�TRFSD�Vl�ED�C � �ý`xavcmdgEQ�D,�ED,[hQ�M�fhgSD:Y�MP[Z\�[hD � Q�[hD��PgE[���CSV�MPg2å � }ÛÕ@Q�D � IPÏ � IØfhgSV_\lqsr�K � D�[ZI^VîgEIXo�VXIRFEM �Ó÷Z} ö�÷��5FSDTZVXD,YhD�[Z\lqsr<VkCJMPphTZÏ � D@÷h} öl} QxT � IX[ � gE��CJ[hD,�kTtCSV�MPgET2Ò�IX[h�X[ZI^VP��rhI/IXfmD�gE��CJIXgEMÎFSD@TWVXD�YZD�[h�K�i�O � I2Vlo�phThYZD�[h�,rhI�OSCJMuVlT=w � CJIXgH\:IXfhQjOETRFSD'M7¹ZY�M^F@It�tIlYhD � QÉwZV � CEIXgEIX�!fZgEi�O � Th�S[h�xV_�uFEM�YW�gED�[ZQ�D]IXfmD�gE��CJIXgEM:å � oNMPpmD�o,feD,K�TRFSD7fhgED,OE[_¹ `xa@ced gED,fhgEIlYhT � q�QjT#Du]hM � CE[Z\lqsr�V_\lO � D,Y � IuVm}¸ÜCJMPphTZÏ � ��÷Z} öAV_�lf � \_V�MZw ��Db[�MPfZgEi �_� MPY�OEI7�SCEgET � CJ¹ZgEIXT�IXfmD�gJ�RCJIXgEM
å �èælk�þGâ �A; o=þGâ �hk �JâLâ �Gâ �A; o �EâLâLâ � � kgMJâvâLâ �yâ �Gâ �A; o
MEâLâLâvâ �yâ �sEA�Ó÷Z} ö��P�
YhI � �P��D,�tD�`xavcmd�V_\lfeIlK,CJMP�tQ@gED,fhgEIlYhT � IuVPMRÍ 9�EÄw#^~E�M \�EÎDu]hM � CE[Z\ VWo,phThYhD,[Z\ OHCsMNV V�tIlYhD � Q|O��7IX�tD,[�CJIX� r_�lph[ZIXOSCEQ>[_T �_� D��X[hIuV�Tkæ�\I$�3l}
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? o�[�M�K�D�[ZQ�D�FSD�Yh[ZIPC � QjV_\lqsrÔgSQ�D��SD�[hiWFSD·V_�lOSVPD,C � D�[Z�AfhgSQ²IXphgJ��o � TÔ÷Z}ôøZ}
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B�gJ��ÍE�tD'OJM3o,[hIuVlT � ��c�cè�H`xa@ced´[=} � } Ih}@�tD�CJ�lYhD/OLCEV�MPgSIX�!Ò�IX[h�X[hIuVP��rhI<IPfeD,gJ��CEIXgJM�Ó÷Z} �N÷��ÎMA�HCJThYhT^FS�tDLVlf � �_V<oNM�rhgE[_TZCy\lqsr�[hD � Q�[hD��PgE[��lqsr�K � D�[hIuVt[�MAV_\WfmIlK,CJIlqsr:ä�M � �Si�qsr3VPD��� QjK�ij[=}/c�IXTh�,Q FSD,�tD]fhgSQjCEIX��o�MPTh�,ijV�MP[Z\��tIlYhD � T�æ(VI$�3Ww��
Rêæ � �gS�æ �_�Ðw 5xæ 9�X Y%Z
M
[ Ê æýç E]\IX YcZk}�¸|i�O � M�[h�@`xavcmdòV � [hIuVX�5Ò�Th[ � q�Q�D�o�� �_� MPYh[Z��rhI/MbfhgSVP��rhIbVlo�phThYZD�[h�,rhIkOSCJMR�VlT�IPCJD,OSCETRFSD��7DvVPIAV_\WfmIlK,CJDLfhgED � gH�_CJQ�M'Y�MP[Z\lqsr�OSCJMNVXIuV<OÎD�]ZM � CJ[Z\l�7QeV � [ZI^V_\l�7QmÒ�Th[ � q�Q�MR��7Q=MkCJQjD��·V<TZgEK�D,[hi²OSCEgED,Yh[h��rZItfmIWK�CJT � V��Po�QjKNMPOHCJi�q·V3oN� �_� MPYh[hIX��MkfhgSVPIX�
Du]Zq,QjCEI^V�MP[ZIX�OSCJMNVXDP}�ÕLM�ÑXgJM�Ò�D7÷h}��uÂ:OE¹îo,IXphgJM�o�D�[Z�<fhgED � gS�_CJQ�M���cÅcè�G`ba@ced�[=} � } Ih}�MÔDu]hM � CE[hDGF/V � [hI��VXDyFÅÒ�Th[ � q�Q�DvfhgEDvoN� �_� MPYh[Z\Ô�X��^�Æ �²Ý �
E���E ����� Ë P ãJ��M/fhgHV_\tVlo�pZThYhD�[W\3OHCsMNV��e��^ÐÆV�=Ýàå � þ�� Ý�9�E ����� Ë P ãJ�Ð}ívfZgED�OS[hQ��7DPwm��D'oN� �_� MPYh[Z\:OHCsMNV Ý ^ÐÆV�lãnFSD/YhDKJ�[ZI^V�MP[W\�gSI^Vl[hQjqNMP�7QÎ�Ó÷h}��1�X�Ðw���÷h}��0j��UM3å � þ�� FSDÒ�IX[h�P[hIuVl\<IXfeD,gJ��CEIXg/�Ó÷Z} �N÷���OEI7OJMPYhIPT�`xa@cedÞMP�7f � QÄCJ¹hY3fhgEQjO � ¹Zqsr�M^FS¹hq,Q�qsr�fhgSVP���kT�VWo,phTW�YhD,[h���kT2OHCsMNVlT=}~�n]Wf � Qjq�QjCE[h�ÎV_�NFEMPYhgSD�[hQ�M·fhgSV_\lqsr2YZVXIlqsr]V � MPOHCJ[Z\lqsr]Ò�Th[ � q�Q�iZr�MP�7Q � CEIX[hQ��P[_Tú�� �ÉöW} ÷�ø���OS¹=ù

Ý �
E���E ����� Ë P ãÎæ ��
��� � ��� �eþ� � ��â � � � �

� ��� � Ý ç�ã ��Ý�9�E ����� Ë P ãÅæ � S�þ�
��� � ��� � �� � Á þ

�Óâ � � � � Á þ
� ��� � Á þ ÝàçXã � ��÷h}ôö�j��

� YhD�� �� FSD � � CJ� � IP�tfmIX[hD,[_CJM7V � M�OSCJ[Z��rhI3VPD � CJIPgJM<IXfmD�gE��CJIXgEMtú��#OLfmIXgJMPYZI^V_\l� K�ijO � IP�6²}Ac~gED]fmIXgSI^Vl[�M�[hQ�DkOS¹ÜV�IXphgE�Po � IWqsrØ÷h}��uÂ<o�M � gED�O � D,[h�7M^FLfhgED � gH�_CJQ�M�Du]hM � CE[Z\lqsr�OHCsMNVXIuVO2V � [hIuV_\W�7Q�Ò�Th[ � q,Q�MP�7QUV_�lfeIlK�iÄCsMP[Z\l�7Q5V �Åc�cè�H`xa@ced � } Ih}�MØV �HCsMP[ZY�MPgEYZ[hDGF3`xa@ced�7D,CJ�lYhD�} B·QjYhi��7DPwÎ��D�[ZI^V���fZgED�o,D�[�CJIuV�MP[��Û�7D,CE�WY�M�� ��c�cè�H`xavcmd�[=} � } Ih}ô��fmIXO � �_CJTRFSD[�M^F � D�fh�SQ�D/V � [hIuVX�kÒ�Th[ � q�QjD2M � I�fZgEDko�� �_� MPYh[W\Xw|CJM � MuFvfhgED 9�E Vlo�phTZYhD�[Z\�OSCsMNVm}bB´IXpmIWqsrfhgSi�f�MPYZIWqsr ÒÓM � CJIXg2fhgSD � gS�_CJQ�M�O7D�]ZM � CJ[Z\l�7QvOHCsMNVl�tQ@[hQjDkFSD��7D�[h�SiLM � IîÂZ}¼¾/�Ø[�M#q,D � IP�Q�[�CED�gSV�M � D]TZV�MP��IuV�MP[Z\lqsrîrZIWYh[ZÌPC'È Ê }2ÙèM � \_CJIÔOE¹hK�MPOE[W\ � V�M � QjCJ[W\�V_\lfeIlK�D�CATZV�MP�,IuVPM�[Z\lqsr
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���<�����������u���e��� ���4�1���0����.Q* � �u� ����� �D�����1� j �
ÙèMPpZTZÏ � Mk÷h}ôöWù õ ThYZI^V�MP[ZQ�DL[ZD � Qj[hDN��gE[��lqsr�K � D,[hIuV�`xa@cedýÒ�IP[h�X[hIuVX�,rhI]IXfmD�gE��CJIXgEMkå � } �y[l�YhD�]��ÜIPo�[�MPK,TRFSD·CEV�MPg/��OSCEThfeD,�:[hD � Q�[hD�MPgEQÄCy�h�ÅIXfeD,gJ��CEIXgJMAå � MkThY��NV�M]CEQ�D,�xfeIlK�D�CUVlo�phThYZD��[Z\lqsr�OSCJMuVPIuVÛ� `ba@ced gEQjD��SD�[hi���}Uc~ijOE�7D�[hI �ÅV:o��PfhQ�OSDAå � � _ � K,i�O � TRFSD � IX[ � gS�,CE[_��Ò�IX[h�P[hIuVl\IXfeD,gJ��CEIXg2fhgEQjO � ¹hqsr�M^FS¹hq,Q�Y�MP[h�,�kT `xa@ced gEQjD��ED,[hQ�T|}��h�Wo,Q � � � [_��Vl\lo,[�MP� TZV�MP��IuV�MP[h�,rhICEV�MPgET3å � � _ � FSDvTZgEK�D,[Z\2Vlo�phThYZD�[Z\l��OHCsMNVXIP�Ôw � CJIXgH\2CJD�[�CEIAIXfhQjOETRFSDvMb�tIlYhD � IX� V � CEIXgEIX�feIXO � �lCETRFSD/fhgED,OE[h�bV_\WO � D,Y � �X}
� CEV�MPg@`xavcmd Ò�IX[h�X[hIuVP��rhI7IXfmD�gJ�RCJIXgEM IXfhQ�OSIuVPM�[Z\ fZgED�OS[Z\:IXfhQjOVlo,phThYhD,[Z\�OSCsMNV V��7IlYhD � Q
� å � � þ�� æ�k � þ��þ â � ;mo � þ��þ â �X} T]æ 9 $�3
ö å � � þ�� æ�k � þ��þ â � ;mo � þ��þ â � �X} T]æ�^I$�3k � þ��� âLâ � â � ; o � þ��� âLâvâ �
ö å � � � � æ�k � � �þ â � ;mo � � �þ â � 2Z} T]æ�^I$�3k � � �� âLâ � â � ; o � � �� âLâvâ �2 å � � þ�� æ�k � þ��þ â � ;mo � þ��þ â � �X} T]æ�\)$�3k � þ��� âLâ � â � ; o � þ��� âLâvâ � �k � þ��M âLâvâ � â � â � ;�o�� þ��M âLâLâvâ � â �2 å � � � � æ�k � � �þ â � ;mo � � �þ â � 2Z} T]æ�\)$�3k � � �� âLâ � â � ; o � � �� âLâvâ � �k � � �M âLâvâ � â � â � ;�o � � �M âLâLâvâ � â �2 å � � � � æ�k � � �þ â � ;mo � � �þ â � �W} T]æ�\)$�3k � � �� âLâ � â � ; o � � �� âLâvâ � �k � � �M âLâvâ � â � â � ;�o � � �M âLâLâvâ � â ������ ����� ����� �����
� å � � þ�� æ E#E#E �X} Tkæ ��3
� ; 9 �`$�3����� ����� ����� �����
� å � � � � æ>E#EQE ��3
� ;�9 ��} Tkæ ��3
� ; 9 �`$�3

V � [hIuV_\Wqsr�Ò�Th[ � q�Q�i|oNM�CEQ�M�Ï�[hD,peI � YhIXOSQ�MPrh[_TZCy\3V<��Q�MPYh[hDyF@`xa@ced �7IWYZQ�J � �Pq,Q�Q O � Q�[ZDN�PgS[_�l�Ò�IX[h�X[hIuV_\l�!IXfmD�gJ�RCJIXgSIX�Ô}
ó_CJgED,Yh[Z\tfeIlK�D�C � V��Po�QjKNMPOHCJijq@VPIAV_�WfmIlK�ijCJMP[hIX��o�� �_� MPYh[ZIX��M/Vlo�pZThYhD�[ZIX��OHCsMNVXD·T � M^�o�TRFSDk[hM3�t[ZIX��OHCEVXI � IXgED � �Pq,Q�i*V�YhMP[Z\lqsr�V � [hIuV_\lqsrØÒ�TZ[ � q,Q��Pqsr=}bc~gSD,CJI�YZDKJ�[_TRFSD,�tD�R �·æ��^�Æ �²Ý � $�3mÝ ^�Æ �Wã@M #�Rëæ,��^ÐÆV�=Ýàå � þ�� � $�3�å � � þ�� Ý ^ÐÆV�lã ;�R �u}x¸=�NVlQ�O � IXOHCJQ*VXD � Q�K,i�[ R �bM #�RIWYÜOSQ � �]ÆW��ÆØQ�[�CED�gJM � q�QjD]È Ê OE¹Ü[hM � gED�O � D,[h�][�M<IXphgE�Po � TÜ÷h}�� �X} ? � gED,��fZgED�OS[Z\lqsr�M���c�cè�`ba@cedÞ[=} � } Ih}~rhIlYh[hÌ�C�TZV��PYhoNM��tD/M^F��Åc�cè�H`xa@ced � } Ih}�M]�SCJMP[hY�M�gEYh[h�A`xavcmd Vl\lO � D�Y � �P}c�gSD5oNMPT^FSi��tMuVPIXOSÍ|FSDUVAÑXgJMRÒ�IWqsr]÷h}�� �5o,IXphgJM�o�D�[Z�vMuF~[�MuF � D�fZ�EQ�D�gEQ�D,�ED,[hQ�D5o5fhgSD�Yhqsrh�PYhoNMuFS¹hq�DyF� M�fhQjCEI � �3÷h} �P} öW} aPD,Yh[��7OJM3I��c^ ���7�WY�o�ijO � MP[Z\�V�gE�P�tq,Q²�tD�CJ�lYZ�Ô`xavcmd O@IXfZCEQ��t� � [��l�oN� �_� M�Yh[Z\l��OSCJMNVXIX��� `ba@ced�� ? � óh��}�BLQ�Yhij�tD�wu��D�fhgSD�OE[Z��rhIlYh[hIPCy� R �>OE¹'V·IXp � M�OSCJQ�VXD,Ï � DGFOEQ � �:ÆZ��ÆÛQj[�CJD�gEM � q,Q�D<È Ê gEIuVl[�M � IØYhIPphgED<gSD�fhgSIWYZT � IuV�MP[h�:��c�cè�H`xavcmd
[=} � } Ih}ÜMÜ`xa@ced��

? � ó�fhgEQjp � ij��D,[hQ�MP�7QÉ}bB�fhgEijf�MPYhD #�RêVl�JM � FSD,YhQ�[hD7��c�cè�H`xavcmd�[=} � }¼IZ}]YhI � �P��D2IXfZi�OJMRÍ
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� � ��} ? o,[�MPK,D�[hQjDÔgSQ�D��SD�[hièFSDgEIuVl[�M � �bM � IkV3IXphgE�Po � T�÷h}¼øZ} �����
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 a)  b)

o��7D�[_T]�7IX[hIPCE�X[h[hIPOSCJQ_Du]hM � CE[hDGFèÒ�Th[ � q�QjD #�R �ÉÈZÊ��²VAI � I � iWpmIWYZT2ÈZÊhæ 9�E�3)X YcZÚM � V�M � QjCsM^�CJiÄVl[hDvO � D,YhIuVPMRÍ*FSDyFÅfhgEQjD�pmD�r7V2IXp � M�OSCJQmÈ ÊeÖ 9�EY3IX Y%Z2}~c�IPo�[�MP�7D�[hM^FS�tD�wW�,D·MPOH�l�tfZCEIPCJQjq � �OEfZgJ�NV�MP[hQ�DxfZgED�OS[h��rZI3fmIWK�CJT #�R fZgEQ|VPD,Ï � \lqsr�rhIlYh[hIPCJ�Pqsr]ÆZ��Æ�Qj[_CED�gEM � q,Q�DxYhIXOSQ�M�Ï�[ZD�pmI � I
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MP[hQ²fhgSQ�p � Q���[ZD·fhgED,YhfmI^VPD�Y�M�[h�'�,Q�MPYZ[hIXT:obYhIPCJD,gJM^FS�Si�qsr�`xavcmd �7D,CE�WY|}c>ILCJD,OSCEIWqsrkV � [ZI^V_\lqsrkÒ�Th[ � q�QjiZMPf � Q � TRFS�7D~CJD,gJMPoU`ba@ced �tD�CJ�lYhTAO�[hD � Q�[hD��PgE[��l� Ò�IX[h���[hIuVl\l��IXfmD�gE��CJIXgSIX���Ó÷Z} �N÷��~[hM/V_\lfeIlK�D�C*FSD,Yh[hIlYhThqsrZ\lqsr:z|{lfhgED,qsrhIlYhIuV7M ��D�gS�tQjrhIb�3M�CEQÄ�q�IuVX�,rhIAD � D��7D�[�CET�3��Wz*z={_gEIXo,f�MPYhT=}>B~�lTh��QàFS¹hq�YhDKJ�[Zi�q�QjD/�ÉöW}djP÷_�>z 
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b)

CJIXgSDvO T]æ�^W$�3xfmIX�tIlq�IPT3��c�cè�H`xavcmdý[=} � } Ih}n�7D,CE�WYW�2fhgED,OE[hD·gSD�fhgSIWYZT � TRFSD��7DLDu]hM � CE[h�MP�tf � QjCE¹hYZ�xFSD�Yh[ZIWYhTZqsrZ\lqsr�z S M]z Á {lfhgSD�qsrhIlYhIuVmw � CEIXgE�/OE¹:V<CEIX�ACJI2fhgSi�f�M�YhDxVl\l[hQj�tIlK��[hDØgEIuVl[�M � ��} Bë�7IWYhD � IlqsròO:V
BPK,�Eij� Thr � I^V_\l� �7IX�7D�[�CJIX� o�ijO � MP[h�Øz 
 {WMP�7f � QjCJ¹ZYZ�feIPCSVlgEYho,TRFS¹�CJgSD�[hY fmIXo�IPgEIuV�MP[Z\ [�M�O � ÌXg�fmIWK,ijCsM�[Z\lqsr�VXD � Q�K,Q�[���qsr=ù×�Åc�cè�H`xa@ced�[|} � }¼Ih}feIXO � �lCETRFSDxfmIWYhOHCsM�CE[hD � D,fh�EQjDLfhgSD�YhfmIuVXD,YhDbD�]ZM � CJ[Z\lqsrÔrhIWYZ[hÌPC5M � It`xavcmd�fhgEQjp � ij��D,[hQ�MbO� Q�[ZDN�PgS[_�l��Ò�IX[h�X[hIuV_\l��IXfmD�gE��CJIPgEIX��� ��c�cn�G`xavcmd � } Ih}jwW�SCJMP[hY�MPgSYh[��7`xavcmdx�Ð}ZBÞgJ�P�7q�Q�Åc�cè�H`xa@ced�[=} � } Ih}vFSD2oNMPT^FSi��tMuV_\ � D�fZ�Ei~IXfhQjOxz Á {lfhgSD�qsrhIlYhIuVØM � IÔz S {WM��tf � QjCE¹hY�VÜIXpl�� MPOHCJQ²VXD�Ï � \Wqsr×OEi � È Ê }@�LI � IX[hq�M3V��7IlYhD � Q T<æ 9 VW$�37OEM3YhIXOEMPr_TRFSDACJM � �tD,gv¹hf � [��3o,rhIlY�MD�]ZM � CJ[Z\lqsrØM2��c�cn�G`xavcmd [=} � } Ih}~V_\lO � D,Y � IuV�fhgSD'z Á {_fhgED,qsrhIWY|}UcèM�gJMPYhI#]W[hDbV:fhgEQjD�OHCJIXgSDO~�tD,[h�Eij� �7IX�7D�[�CJIX� r��lph[hIXOHCJQUT]æ*VW$�3Ww � YhD5p��]OS�tDUIlKNM � �NV�M � Q � D,fh�EQjD�V_\lO � D,Y � �2M � IbV�tIlYhD � QWO+TAæ>9 VW$�3lw�FSD5gED,fhgEIlYhT � q�Q�MxDu]hM � CE[Z\lqsr3z Á {lfZgED�qsrZIWYhIuV]rZIXgE�SQ�MZ} QxD�ä~��D5V]IPpeIlqsr�tIlYhD � IWqsrî� T�æ VW$�3Ww/T<æ"9 VW$�3X��FSDk[hD � Q�[ZDN�PgS[_�:CSVPM�g]�Ó÷Z} �N÷���Ò�IX[h�P[hIuVX��rZI�IXfeD,gJ��CEIXgJM3å �[hD�¹hf � [Z\Üo2rZÏsMPYhQ�O � M<fhgED,OE[hDyFA`xavcmd fhgED,YhfeIuVPD�YhDtD�]ZM � CJ[Z\lqsrîrZIWYh[ZÌPCbY�MP[Z\lqsr×VXD � Q�K,i�[=wFSDv�7IX��[Z�Pwl��D@K � D,[��Xw � CEIXgE�@qsrZ\lp�M^FS¹<VPI'V_�NFEMPYhgED,[hQ�M�qsr<z Á {WMP�7f � QÄCJ¹hY�� Vlä�M � M'[hD,¹hf � [ZIXOSCEQå � ��wZOE¹��7D�[ZDGFUYhÌ � D,��QÄCJ�·V�fhgSQ�D,OSCJIPgEDxO T]æ 9 VW$�3]M � I2V��7IWYZD � QeO Tkæ�VW$�3W}



jP÷ � 'Q�A�4�B�1� ' �����i��.�� ���0����)�� ' )+�1�X�('
	 ��� ��� .K*+�X�
�K)&$��
? phgJ��o�I � ÷h}��02Zù ��D�gS�tQjrhI��3M�CEQ�q,I^V_\ØD � D��7D�[�C�3��Wz*z|{lgEIXo,f�MPYhT#fhgEQÅ�7D�[hQ�MPq�IX��OEM�f�MPgEMR��7D,CJgSQmÆW��ÆØQ�[�CED�gJM � q�QjD2È Ê }baXMPYhgSIuVl\�fhgED,qsrhIlY#MtfeIXTZ��QjCy\Ô�7IWYhD � FSDAgEIuVl[�M � \ØM � I�fhgEQ�IXpW�gJ��o � TØöW}Y�W} ? o,[�MPK,D�[hQjD�FSD�YZ[hIPC � QjV_\lqsr��7D,CJ�lY2FSD/V_�WOHVXD�C � D,[h�kV � IX�7D�[�CJ�PgEQ � TÜÑXgJM�Ò�TÔ÷h}¼øZ}`xavcmd@� ? � ó�OE¹#[�M^F � D,fh�EQjD]Vl\lO � D�Y � �#o�ijO � MP[h�]VØgE�P�tq,Q~�tD�CJ�lYZ�×`xa@ced�O'IPfZCJQj�3� � [��W�oN� �l� MPYh[Z\l�
OHCsMNVXIP�ë�ÓfmIXo�gSQ � MPfhQjCEI � T�÷Z} �X}ôöX�Ð}

0 0.5 1 1.5 2 2.5 3
κ’ [MeV]

-14

-12

-10

-8

-6

-4

-2

0

2

4

M
F2ν

 [
M

eV
-1

]

H
F
-diag.

EPP-QRPA n.l.o.
EPP-QRPA l.o.
QRPA-OGS
QRPA (QBA)

��D�gE�7Q�rZI��3M�CEQ�q,I^V_\�D � D,�tD,[�C�3��Wz*z={_gEIXo,f�MPYhT �)( �+*� �LVÜ[�MP�SQ�qsr×OEqsrh�,�3M�CEQ�q � \lqsr��HCJ¹W�YhQ��PqsrÛYhDKJh[lT^FSD��7D<VWo�ÍsMPrZIX� � öW}Yj�2���}1aPD,rhIÜVl\lfmIWK,D,C2OS�tD � VPÌ � QÎ�tIX�,[hIXOHCJQ�fmIXgSI^Vl[�M�[hQ�MThO � TWCJIlK�[hQ � Q|fZgEDxgEIuVl[�M � ¹:OJM�YhT:�tIlYhD � IuVl\lqsr:f�MPgEMP�7D,CJgSIuV<M � I]V<fhgSD�Yhqsr���YhoNM^FS¹Zq�Q�qsr � MR�fhQÄCJI � �Pqsrîöl}Y2Z}ôöÔMÔ÷h} �P} öW}�ÕvMÔIXphgE�Po � Tî÷Z} �02�OE¹Ûo,[��Po�IPgE[hD,[h�<rhIlYh[hIPCy� ( �+*� V_�WfmIlK�ijCJMP[h�V [hIuVXDyFt�tD�CJ�lYhDÔ�Åc�cè�H`xa@ced�[=} � } Ih}Þ�ÓO7[hD � Q�[ZDN�PgS[_�l�ìCSVPM�gEIX�êå � �Ó÷Z} �N÷��E��w�MØV o,[��R��A�lqsrØfhgEQjp � ij��D,[hQ�MPqsr|ùv��c�cè�H`xa@ced � } Ih}Äw|�HCsMP[hYhMPgEYh[h�:`ba@ced'}=ÕvM � gED�O � D,[h�LFSD]M^FLfhgED,OE[h�gEQjD��SD�[hQjDUVl�_CSVXIXgSD�[h�vfeIX�7Ilq�IXT]YhQ�MPÑXIX[hM � QjoN�Pq,Q�DÅr�MP�7Q � CEIX[hQ��P[_T��Éöl}¼÷�øX�nMb[hM^F � D,fh�EQjD@gSQ�D,�ED�[ZQ�DfhgSD ( �+*� o�ijO � MP[h�2V � MPfhQÄCJI � D]÷h} �P} ö3VØgJ���tq,Q~�tD�CJ�lYZ�×`xavcmd@� ? � ó �ÓQ�YZD]I��7�WY �K3)^ �E�Ð}¸ ÑPgJM�Ò�TØ÷h}��02<V_�Wf � \_V�MZw��,DtfZgED�o,D�[�CJIuV�MP[h�<`xavcmd�V_\lfmIWK�Cy�ØO/[ZD � Qj[hDN��gE[��l�éÒ�IX[h�X[ZI^V_\l�IXfmD�gE��CJIXgSIX�
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���
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�
�
�


� 
 k � 	 �þ k � � �� �mk � 	 �� k ��� �þ � ���	����
 � 
 o�� 	 �þ o ��� �� �7o�� 	 �� o ��� �þ � ��
���
�
; 
 k � 	 �þ o � � �� �7o�� 	 �� k � � �þ � ������
�
�; 
 o � 	 �þ k � � �� �mk � 	 �� o ��� �þ � ����
�
��; 
 k � 	 �þ o � � �þ �7o�� 	 �þ k � � �þ � ������
��n; 
 k � 	 �� o�� � �� �7o�� 	 �� k ��� �� � ����
�
�
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8·þ·M 8 �bpeI � QèfZgED�OS[hD2ThgEK,D�[h�kVÜ`xavcmd [=} � }¼IZ}/�7IlYhQ�J � �Pq,Q�Q���}xc>IWYhIPph[hD2M � I�fZgEQ~`xa@ced[=} � } Ih}�V_\lO � D�Y � IWqsr|wWMuFèVAIXphgE�Po � T2÷h}��1�LM���fmIXo,IXgETRFSD,�tD�wX��D5YZI � IX[hM � DyFS�EQ�Mv�SCJgST � CJ¹hgEMxÙ ��dÒ�IX[h�P[hIuVX��rZI'IXfmD�gE��CJIPgJM7��V]Ù �5dÚ[=} � } Ih}èfhgSQ�p � i��,D�[hi��*fmIXO � �_CJT^FSD � D�fh�Si�IXfhQ�O�3�EPVlo�phThYZD�[h�,rhIOSCJMNVWT M � IÜÙ �5d � }¼IZ}Ü�tD�CJ�lY�MÔVXI�Vl�SD,C � \lqsr�TWVPM���IuV�MP[Z\lqsr �7IlYhD � IWqsr=}Ü¸=MPTRFSi��tMNVX�xFSDPw��D�V fhgSi�f�M�YhD��tIlYhD � IuVX�,rhIØfhgEQjD�OSCEIXgET O7�tIP�tD,[_CEIX�ër_�lph[ZIXOSCEQAT æ 9 VW$�3ÜÙ �5d�[=} � } Ih}V_\lfeIlK,Cy���7Q�D�gS[hDxfmIWYhrZIWYh[ZIWq,TRFS¹�Du]hM � CE[h�AD,[hD�gSÑXQ�D 8 �vV:IXp � MPOHCJQ=VXD�Ï � DyFÅÆZ��ÆÔOEQ � ��È Ê wmo�MR�CJQ�M�Ï]K,I×Ù �5d � } Ih}#�tD�CJ�lY�M�fhgSIWYhT � T^FSD�o,[�MPK,[hD�V)B�K��EQjD�rhIlYh[hIPCy� 8 �u}#d � fmIXgEIuVl[��P�7DÙ �5dÞ[=} � }¼IZ}~fhgED,YhfeIuVPD�ä�fZgED�OS[Z\lqsr�D�[ZD�gEÑPQ�i98 �vM 8<L@V<�7IWYZD � Ilqsr<O T Ö ^W$�3WwlVWQjYhi��7DPwW��DV_\lO � D,Y � ��fhgSD�8 �·YhIXpZgED � IXgED,�EfmIX[hYhTRFS¹ÜOvD�]ZM � CJ[W\W�7Qè[hM3q�D � IX�!Qj[_CED�gHVPM � D/OEi � È Ê weMNVW�EM �V:fhgSi�f�MPYZDb8	LÅFSDbOSQjCJTh�Pq�Q�M]V_\lgJM�o�[hD'rhIXgE�SQ�MZ}ÎívOSfeI � IRFSQÄVX�/D�[hD,gEÑXQjD 8	L·OS¹�o�ijO � MP[h� � D�[�fhgEDIXp � MPOSÍ/�tM � \lqsr×rhIlYh[hÌPC/OEQ � �<ÆW��Æ#Q�[�CJD,gJM � q�Q�D3ÈZÊ }3Ù>I�o,[�MP�7D�[��Ww��,DtVXI�V_\WfmIlK,CJD7V_�W�S�EijqsrD�]Wq,QjCsM�K�[Z\lqsr:D�[hD,gEÑXQjieOS¹<o � IX��QÄCJDyFS�EQ�D@[hD � Q�[ZDN�PgS[hDLK � D�[��7Ù �5d�Ò�IX[h�X[ZI^VP��rhI]IPfeD,gJ��CEIXgJMbVWQ�MPqYhÌ � D��,QjCJ�vM � IkfhgEQmIXfhQjOEDv[�M^FS[hQj���Eijqsr3Vlo�phTZYhD�[Z\lqsr�OSCJMuVPIuV<M�FSDvfeI�CJgED,ph[h�vQ�qsr<TZV�MP�,IuVPMRÍNwWM �qsrhq,D��7D'fhgSD�OS[hDGFS�SQ�DbThgEK,IuVPMRÍ@V_�l�E�SQ�D/feI � IX�,D�[h�xDu]Zq,QjCJ�Pq�QjDÎFEMPYhgEIuVP��rhItOS�lOSCE���kT=}

� � ,���� , � & 

	 � , � � � � � 	Ôz�� � ��� & 

� , �



�����~���	��

���<�����������u���e��� ���4�1���0����.Q* � �u� ����� �D�����1� ¿ �

¸|i�O � MP[W\�IXfZQ�O 9�E�M73�EÎVlo�phTZYhD�[h�,rhI�OHCsMNVlTÚV�gJ�P�7q�Qv�tD�CJ�lYZ�ò`xa@ced�MÔFSDyF � Q��7QjCJ[Z��rhIfhgEijf�MPYhTÜÙ �5dAw|[��P��feIXO � �lCETRFSD2�tIP��[hIXOHÍ·ThO � TZCJIlK�[hQÄÍboNMPT^FSi��tMuV_\ÔM<[hD�CJgJM�YhQ�K,[Z\ÔV_\lfmI��K�D,Cv�tM�CJQjq�IuVX�,rhItD � D,�tD,[_CET 3��Wz*z={_fhgED,qsrhIWYZT=}ÎB~�lqsr��PYZoNM^FS�7D'o,I3OHCsMNVlT Ý ^ÐÆV�lã,w � CJIPgS\��t�[�M^FS[hQj���EQjTkD�[ZD�gEÑPQ�T2MLOHCJIPCEIX��[hQj�tDÎrhI·OSIxOS�lOSCE���7IX� ��â
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�gS ��3 �~FSD][hMPo�[�M�K�D�[W\Ü[�M�IXphgE�Po � TØ÷h}��0jZ}/Ù�gSD�p�M:o�YhÌPgJMPoÐ�[hQjÍ�w²��D2[�MNVlgErh[_TZCy\ØOSfeÌXOSIXpØVl\lfmIWK�CJTH3��Wz*z=�yfhgSD�qsrhIlYhT×[hQ�DvFSD]o�M�ÍsM���D�[W\ØYZVXIRFHV�� � ThIuV_\l�fhgEIXp � ���7IX��}�B�o,phThYhD,[h��OSCJMNVl��fhgED,qsrhIlYhIuVX��rZI<FEM�YhgEIuVX�,rhIÜOS�lOHCJ���AT OEM�feIlK�iÄCsM^FS¹ � D,[îoJ�[�� � [hD�rhI·FEMPYhgEMZ}ÎÕvD�TZgEK�QÄCJIXOHÍ@OEfmÌXOEIXpmD�[h�7[hD,D � VlQjV�M � D�[�CJ[hIPOSÍJIPT�Q�[�CED�gE�7D�YZQ�� � [_�lqsr�OSCJMuVPIuV� IX[h�HCJgSThIuVPM�[Z\lqsrîo]feÌuVPIWYh[Z��rhIÔM � IX[hD,K�[h�,rhI2FEM�YhgJM3VÜgE�P�7q�Q~`xa@ced'w � CEIXgJ��J�ÑPThgETRFSDkVpeD,��[Z\lqsr Vl\lfmIWK�CJIlqsr 3��Wz*z={_�3M�CEQ�q,I^V_\lqsrîD � D��7D�[�CEI^Vmw|FSD<V#[�MP�EIP�ñfhgSi�f�MPYZD<D � Q��7Q�[hIuV�MR�[��Z}�c~gEDi��D,gE�7Q�rhI'�3M�CEQ�q,I^V_\7D � D��7D�[�C 3��lz>z|{lgSIXo�fhMPYhT<�7ÌX���7D@[�MkoN� �_� MPYhD·OSqsrh���A�3÷h}��0jfhi�OEM�ÍNù
( �+*� æ ��^ÐÆV�=Ý z S ÝY9^ã#�X9WÝ z S Ý�3Xã

8xþw; 8 � � #
æ ��^ÐÆV�=Ý z S å � � þ�� Ý ^ÐÆV�lã#��^ÐÆV�=Ýàå � þ�� z S � � � þ�� Ý ^�ÆV�lã
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� �Ó÷Z}Y2X¾X�
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¿Xö � 'Q�A�4�B�1� ' �����i��.�� ���0����)�� ' )+�1�X�('
	 ��� ��� .K*+�X�
�K)&$��
? phgJ��o�I � ÷h}��^¿WùÜdv�tf � QjCE¹hYZ��FSD�YZ[hIWYZThqsrZ\lqsròz S {lfhgED,qsrhIlYhIuV � ��� �7YZDKJ�[hIuV�MP[h�ÔV CED�]lCJDMÜ�3MRCJQ�q,IuVl\�D � D��7D�[�C 3��Wz*z|{lgEIPo�f�MPYZTý��÷h}d2X¾��<� � � �AfZgEQ5�7D�[hQ�MPq�DyFkOEM:ÆW��Æ OEQ � D:È Ê } ú�� &
�����	�bFSD<fhgSD�OS[h��gEQjD��ED,[hQ�D�w �����
	 &�����	 � 
 
�
×M �����
	 &�����	 � 
 � 
 
�
�OE¹ [hIuVX�3V_\lO � D�Y � �V_�lOSVXD�C � D�[h�AV�CED�]lCJDAM �����
	 ������	��ÎFSDb�SCJMP[hY�MPgSYh[Z\�`xavcmd Vl\lfmIWK,D,C ( �+*� o/YhDKJh[hi�q,Q�D�Éöl}Yj�2X��}�c�IPTh��QÄCy\��tIlYhD � IuV_\<fhgSQ�D�OHCJIXg�FSDbgSI^Vl[�M � \�M � I7fhgEQ²ÑPgJM�Ò�D/öW}Y�W}

0 0.5 1 1.5 2 2.5 3
κ’ [MeV]

-2

-1

0

1

2

3

<
|β

- |>

H
F
-diag

QRPA-TDA l.o.
QRPA-TDA n.l.o.

< 1 | β-
 | 2 >

< rpa | β-
 | 1 >

a)
0 0.5 1 1.5 2 2.5 3

κ’ [MeV]

-2

-1

0

1

2

M
F2ν

 [
M

eV
-1

]

H
F
-diag.

QRPA-TDA l.o.
QRPA-TDA n.l.o.
QRPA (QBA)

b)

ðÔIX�,[Z\�Vlf � �_V�OEfmIX�7D�[_TZCE��rhI:YZVPIRFHV�� � ThIuVX��rZIÔfhgSIXp � ���kT�[hM3Vl\lO � D�YZI � ( �+*� FSDkYZD��7IX[W��SCEgEIuV�MP[Z\:�HCsMP[hYhMPgEYh[W\W��`xa@cedÞgEQjD��ED,[hi���w � CJIPgE�xCJQjD��bTZV��PYho�MP�tDxV:ÑXgEM�Ò�Db÷h}��^¿kp ��}Uð�MR�CJQjq�IuV_\�D � D��7D�[�C ( �+*� FSD·V<CEIX�ACJI]fZgEi�fhMPYhDxfmIWK,ijCsM�[Z\<o�MPTh��iÄV�MP[Z\l��fmIXOSCEThfmIX� �Éöl}Yj�2X��}èBÑXgEM�Ò�Db÷h} �u¿7M��>FSD/oNMPT^FSi��tMuVP�Pw ��D/fmIWYZÏsMt`xa@ced��yÙ �5d � }¼Ih}�V_\lfeIlK,CEI^V�OEMtz|{lfhgSD�qsrhIlY�ÿ/þ��fhgSD@OSQ � T3È Ê�� 3IX Y%ZýCJM � �tD,g�VPÌXpmD�q@[hD�gSDNM � Q�o�T^FSD5[�MPfhgSQ�D � CJIX�kT|w���D@fhgED,OE[h�@rhIlYh[hIPCy�7ÿ/þ��OE¹'VbY�MP[hDyF>IXp � MPOSCEQZÈ Ê [hD�[_T � IuVX�UM@�3MuFS¹AgJM�OSCJ¹Zq�T'CED�[hYZD�[hq,Q�T=}�`xa@ced��yÙ �5d [|} � }¼Ih}*V_\lfeIlK��Cy�<[hMPIXf�M � fhgED,YhfmI^VPD�Y�MuFS¹ÔfhgSDxTZV�MP��IuV�MP[h�brhIlYh[hI�Cy�:ÈZÊ [hD�[_T � IuVX�/ÿ/þ��@MP�7f � QÄCJ¹hYZ�Pw � CEIXgE�� V�M � QÄCsM�CEijVl[hD~IXfhQjOETRFS¹'D�]ZM � CJ[Z�ÎV_\lO � D,Y � �X}nÙ>ILo,[�MP�7D�[��WwP��DÅ[hD,[lT � IuVX�Uz|{lfZgED�qsrZIWYZ�b�7D�YZo�Q`xavcmdÞM7Ù �5d Vlo�phTZYhD�[Z\l�7Q�OHCsMNVl�tQÎÝ�9^ã5M�Ý 3XãUOS¹ÔgSDNM � Q�o�IuV�MP[h� � D�[:Vlä�M � M][hD � Q�[hD��PgE[��l�K � D�[hIP��VXI:Ò�IX[h�P[hIuVl\lqsr#IXfeD,gJ��CEIXgEIlqsr×å � � þ�� w � � � þ�� wÅ�
� æ 3X��}��LIlY�M^FS�7DPw²�,D2�tD�CJ�lY�MP�7Q`xavcmd@� Ù ��dò[=} � } Ih}mFSDUVPD,Ïs�7Q�YhIXpZgED � IXfZi�gEIuV�MP[Z\kfhgED,OE[Z\7ÿ �Eþnz|{lfhgED,qsrhIlYt[�Mxq,D � IP�´TZV�MR���IuV�MP[hIP�´Q�[�CJD,gSV�M � DèÆZ��Æ7Qj[_CED�gEM � q,Q�D@È Ê }~c>IX�7IWq,IXTt`ba@ced��yÙ �5d � } Ih}èfZgEQ�p � i��,D�[hQ�Mvo,i�O � MP�7DYhIXpZgE�xV_\WO � D,Y � �:fhgED/ÿ �Eþ5MP�tf � QjCE¹hYhT � D�[:fmI2VPD,Ï � IXOSÍÅÆZ��ÆÔOSQ � �:ÈZÊ � 9�E�3)\IX YcZ2}
ÕLMîIXpZgJ�Po � T ��÷h} �u¿X�7p �2VWQjYhi��7DPw5�,D�VXIÛV_\lfeIlK,CEIWqsr `xavcmd@� Ù ��d � } Ih}�Vlä�M � M o�MR�[hD,Yhp�M�CED,Ïs[Z\l�!z|{lfhgSD�qsrhIlYhIX��ÿ/þ��@YhIXOSCJ�NVPM��tDbM^F�CsM � �7D�g5[_T � IuVX�brhIlYh[hIPCy���tM�CEQ�q�IuVP��rhID � D��7D�[�CJT ( �+*� V�IXp � MPOSCEQ�Q�[�CED�gJM � q�QjD:È Ê�� 9�E�3I\)X YcZ2}ØB I � I � iÅpeIlYhT È Ê æ 9�E�3)\IX YcZFSDxOEQ � [hDvfeI�C � M�K�D�[h�ACJQ�D,�·fhgSD�OE[h�2rZIWYh[ZIPCsM�( �+*� whä�M � DyFÅVl�JM � Ò�TZ[ � q,Q�M�( �+*� � È Ê �Î[�MPYZIXph¹hY�M[hD,[lT � IuVX�Uo��PfmIXgE[h�ÎrhIlYh[hIPCy�P}~`xavcmd@� Ù ��d�[=} � }¼IZ}��7D,CE�WY�M�fmIXO � �_CJTRFSD5YZIXphgS\/IXfZQ�O>D�]ZM � CS�[Z\lqsr�3��Wz*z=�yfhgSD�qsrhIlYhIuVm}~c�IXo,IXgEIuV�M�CED,Ïs[h�5gSIXo�YZQ�D � �/IWY2ú�� ;��/�-� �'D � D,�tD,[�CJIuVkOEMbo�MPK�ij[�M^FS¹fhgSDGFEMNVXIuV�M�Í]M��tfhgSQ�OEQ � DtÈ ÊÎÖ 9�E]\IX Y%Z2w�K,I2FSD7YhÌXO � D�YhI � �7D�[ZDGF/fhgSD�OS[h��rhIÔVl\lfmIWK�CJT�FSD,YW�[hIlYhThqsrhDyFxz S M��tf � QjCE¹hYZ��ÿ/þ��·V�CJDyFHCJI<IXp � MPOHCJQÉ}LívgSK�D�[ZQ�D 3��lz>z �tM�CJQjq�IuV_\lqsrÜD � D,�tD,[�CJIuVfhgSQ=È Ê Ö 9�E]\IX Y%Z p��3OS�tD@�7IXr � Q�OSfhgED,OE[hQÄÍUTZV�MP�,IuVPM�[hi�� � IX�tf � Q � IuVPM�[hDGFS�Si�qsrtÒ�IP[h�X[hIuV_\lqsrIXfmD�gE��CJIXgSIuVÛo�CJMPphT � Q�D � ÷h}ôö×MØ÷h}d2ØV `xa@ced�M×Ù �5dé�7IlYhD � IWqsr=} B·�SQ��7[hQ��7D<OSQ@ä�M � DGFgEIPo�YhQjD � VÔrZIWYh[ZIPCs�Pqsr ( �+*� o�ijO � MP[Z\lqsrØ[hIuV_\l��V_\lfeIlK,CEIX�ñ�Ó÷h}d2X¾���MtpmD��,[hDkfmIXTh��iÄV�MP[Z\l�fmIXOSCEThfeIP� �ÉöW}dj�2��ÅgED�fZgED�o,D�[�CJIuV�MP[Z\l��`xavcmd �É` õ dx�ÎV_\lO � D�Y � MP�7QÉ} � CsMP[hYhMPgEYh[h�t`xa@ced�É` õ d·�A�tD�CJ�lY�M�[�MPYZrhIWYZ[hIWq,TRFSD 3��Wz*z �3M�CEQ�q,I^V_\#D � D��7D�[�C2Th�:fhgEQ��3M � DGF@ÆZ��Æ Q�[�CJD,gJM � �
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q�Q�Qè�tD,Yho�Q~[_T �_� D,�X[h�7QÉw � YhD2Vl�ED,C � �#IPOSCsMRCJ[h�2fhgSQ�p � i���D,[hQ�MtfeIXO � �lCETRFS¹�gSIuVW[hM � �7Vl\lO � D�Y � �P}c�gSD�YhfmI �_� M�Y��P�7DPwh�,D·CJD�[�CEI7D�Ò�D � CnFSDxOEfmÌXOEIPpeD,[Z\�fhgE�uVPDbYZVXIRFHV�� � ThIuV_\l� fhgEIXp � ���7IX��wlC�} F,}[hD�ThgSK�QÄCJIXOHÍJIXTkV_�lf � \_V�M^FS¹hq,IXT7o5[hD�D � VlQÄVPM � D�[�CE[hIXOSCEQhQ�[�CED�gE�7D�YZQ�� � [_�lqsrAVlo,phThYhD,[Z\lqsr<OSCJMuVPIuV� IX[h�HCJgSThIuVPM�[Z\lqsr�V�`xavcmdÞoxQ�[hQjq�Q�� � [hD,rhI]M�J�[�� � [hD�rZIxFEMPYZgJMZ}ÕvM^FSYhÌ � D��,QjCJDyFS�EQjD@V_\lO � D�Y � ��TZVPD�YhD,[hDGF � MPfhQÄCJI � �2�tÌX�,�tD@o�rZgE[_¹ZÍ5YhIA[�MPO � D�YhIuVl[Z\lqsr:peIR�YhIuVeù
�ÓQ��<c�gSD�o,D�[�CJIuV�M � Q@OE�7D � Q��7QjCE[l¹ `xa@ced��tD�CJ�lYhT ��Ù �5dx�7OtIXgEQjÑXQ�[h� � [hIPTî[hD � Q�[hD��PgE[ZIXT�SCJgST � CJ¹hgSIXT fhgEijO � Th�E[h�,rhI�Ò�IX[h�P[hIuVX��rZIÜIXfeD,gJ��CEIXgJMWw � CJIXgS��rhIÜOS¹hKNMPOHÍJIXT�FSDt[hQ�D � CEIXgS\o2`xavcmd Ò�IX[h�P[hIuVl\lqsrÜIXfmD�gE��CJIPgEIuV:Vl�_VlQ�[_TZCy\ÔV�fZgED�YZqsr��PYho�M^FS¹hq�DyF � MPfZQjCJI � DP}�Ù �5dCy�Wf��ÔVl\lfmIWK�CJIuV�OS¹�CsM � o�M � IX�,D�[h�'[�MtV_\lO � D�Y � IWqsr×gEQjD��ED,[hQ�M3`xavcmd�gEIuVl[hijqkOEI<o,IWYl�feIuVXD,Y�M^FS¹hq,Q��ë��[hD � Q�[hD��PgE[��l�<��Ò�IX[h�X[hIuV_\l�!IXfmD�gJ�RCJIXgSIX�Ô}
��Q�Q �tc�IlYhIXph[hD/M � I2fhgEQ=`ba@ced �7D,CE�WYZD·[�M]IXfhQjOU[hD�fh�PgE[��lqsrÔVlo�pZThYhD�[W\WqsrÔOSCJMuVPIuVew [�M�� � QOE�7DUfhgEQj[hq�ijf:�ÓfZgED�YZfhQ�OJ� � IX[h�HCJgST � q,Q�DUVlrhIlYh[h��rZIbCSV�MPgET][hD � Qj[hDN�PgS[hD�rZI·Ù �5dòÒ�IP[h�X[hI��VX��rZI�IPfeD,gJ��CEIXgJM�� � Á ��w � CJIXgH\�o�MPpmD�o�fmD�K,ièV�gJ�P�7q�Q>Ù �5d�V_\lfeIlK,CEI^VÔfhgSD�OE[_¹ØgED,fhgEIR�YhT � q,Q�Tkfh�PgE[��lqsrkD�]ZM � CE[Z\lqsrkVWo,phThYhD,[Z\lqsr2OSCsMNVPI^V/�7[hIXrhIP[lT �l� D��X[ZI^VP��rhILOS�lOSCE���kTAVY�MP[hIX���7IWYhD � Q }nólCEThfmD���[hD � Q�[ZDNMPgSQjCy�2IXfmD�gE��CJIXgEM �*Á2FSDLfZgEQjCEIX��ThgEK,D�[Z\ � D,[:`xavcmdKNMPOHÍJIXT��SCEgET � CJ¹ZgS� � Á w�Ù �5d o � IX� � M2IPOSCs�NV�M � Qj[hDN�PgS[�MZ}
�ÓQjQ�Q � QvIX[ � gS�,CJ[ZD�Ù ��d!V_\lfeIlK,Cy��D�]Wq�QÄCJIuV�MP[Z\lqsr OSCJMuVPIuV M�Q�qsrÛD,[hD�gSÑXQ�iÎOE�7D<fhgSD,VlQ�D,Y � QÅOYZVXIX�7Q·gSÌXo�[��l�tQvCEV�MPgE�7Q@IXfeD,gJ��CEIXgEIuV � Á }´c>IX�tIlq�IPT [hQ�qsr pmI � Q@o�ijO � MP[h�ÜfZgED�OS[h�Vl\lO � D�Y � � V��tIlYhD � Ilqsr O��tIX�7D�[�CEIX� r��lph[hIPOSCJQ Týæ 9�$�3WwATýæ ^W$�3W}´ólfeI � T OfhgEijO � TZ�E[Z\l�7Q5`xavcmd�V_\lfeIlK,CJMP�tQ�OE�7D3CsM � YhIXOSQ�MPr � Q�fhgED,OE[Z\ÛIPfhQ�Okq,D � ��rhIØOEfmD � CEgJMD�]ZM � CJ[Z\lqsr�Vlo,phThYhD,[Z\lqsrÜOSCsMNVPI^V�V<TZVXD,YhD�[Z\lqsrÜ�7IWYZD � Ilqsr=}
��QjVZ��ÕLMboN� �_� M�YhDv`ba@cedòMbÙ �5d � IX[h�HCJgET � q�QjD@Vlo,phThYhD,[Z\lqsr�OSCsMNVPI^V ��â
�gS � 9 �nM ��â
�gS �o�I�OH�lOSCJ�,�kT ��â
�gS � 3 ��wÎOE�7D�[hMuVlgSr � Q5[hIuV_\ OEfmÌXOSIXp V_\lfeIlK,CETØFEMPYZgEIuV_\Wqsr��3M�CEQÄ�q�IuV_\Wqsr#D � D��7D�[�CJIuV 3��Wz*z={_gEIXo,f�MPYhT=w � CEIXgS\�[hQ�D@FSD]o�M�ÍsM���D�[W\�CJo�Ve}AYZVXIRFHV�� � ThIuV_\l�fhgEIXp � ���7IX��}>óWqsrh�,�3M�CEQ�q � \xV_\lfeIlK�D�Cn��D,gE�7Q�rhI 3��lz>z|{lfZgED�qsrZIWYhTb[hIuV_\l� feIPOSCJTZfeIX�T � �PoNM � fmIPC � MPK,D�[hQjD�fhgSi�O � Th�E[Z��rhIb�tM�CJQjq�IuVX�,rhIbD � D,�tD,[�CJT ( �+*� IXfhgSIPCJQRFSD,rhIbpeD,��[h�,�kTThgEK,D�[hQjT�o�Ik�HCsMP[hYhMPgEYh[ZDGFUYhDKJ�[Zi�q�QjD]� öW}Yj�2���}~c>IXo�IPgEIuV�MP[��AgSD�YhT � q�Q�MkrhIWYZ[hÌPC�( �+*� Th�fhgEQ>�3M � DGFUOEQ � DAÈ Ê FSD'o�gEDyFS�tD/YhÌXO � D,Y � IX� D � Q��7Q�[ZI^V�MP[ZQ�MAOSfeIX�7D�[_TZCEDGFvYZVPIRFHV�� � ThIuVXDyF[hD�ThgSK�QÄCJIXOHCJQ=V�[hIuVPIX�!fhgED,o�D,[_CEIuVPM�[hIX�!fmIXOSCEThfeDb[�M]ThgSK�D,[hQ�DbD � D��7D�[�CJT ( �+*� }
�v�FEU� � �ò­G®l¢U¶L®l­H¤
B � M�fhQjCEI � D@I2OE¹hK�MPOE[hIP�
OSCJMuVPDbfhgEIXp � D��tM�CEQ � �7peI � MATZVPD�YhD,[��3`xa@ced �7D,CE�WY�M'O5¹hf � [W\W�oNMPqsrhIuV�MP[hij��cèMPT � Q�rZI/V_� � ThK,IuVPM�q�Q�D,rhIAfZgEQ�[Zq�i�fZT��Ó�Åc�cè�H`xa@ced·��}lÕLMPfZgEQ�D � CJIP�kT=wl��D�V2[hDGF[hQ�D5OS¹tfmIXTh�,QjCJ�5�,Q�MPYZ[hD�MPfhgSI0]WQj�3�Pq,Q�DUfZgEQZV_\lfeIlK,CEDv�7IlYhD � I^V_\lqsr7avcmdò�3M�CEi�q�wPo�ijO � MP[h�5V_\��O � D,Y � �2OJM � ij�EQ�MvIWY7D�]ZM � CJ[W\WqsrtV]IXp � MPOSCEQhVXD,Ï � DGF�OEQ � �kK�MPOSCEQ�q�IuVPIR{lKNM�OSCJQjq�IuVXDyFL� ÆW��Æm�èQj[_CED�gEM � �q�Q�D�MLfmIXT � MPo�T^FS¹k[�ML[hD,YhI � IX[�M � IXOSÍ~[ZQ�D � CEIXgS\lqsr]fhgSD�YhfmI �_� MPYZI^VA`xa@ced��7IWYZD � T3� � Q�[hD��PgE[��Ò�IX[h�X[hIuV_\kIPfeD,gJ��CEIXg�w�[hD,ThOEfmI � IRFSQjV��xYhDKJh[hi�q,Q�M·a@ced�V � [ZI^VPDGFèÒ�Th[ � q�Q�DN��}~Õ@D�YhIPOSCsMRCJIlK�[h��ThgG�K�D�[ZQ�D·o�� �_� MPYh[Z��rhIkOHCsMNVlTîÝ ^ÐÆV�lã,wlgEDNM � Q�o,IuVPM�[h� � D�[:`xa@ced feIlYh�7Q�D�[ � IXT3å:Ý ^�ÆV�lã�æýç�� � YhDåòFSD·Ò�IX[h�X[ZI^V_\�IPfeD,gJ��CEIXgs�ÐwZOE�7DxgEQjD��SQ � QXFSD�rZI7IPfZCJQj�3M � Q�o��Pq�QjIXTÔ�ÓfmIXo�gSQ � MPfhQjCEI � T3÷h} �u��}~c~gEDÐ�q�i�o,[�MAYhD�J�[hijq�Q�MbV � [hIuVXDyFÎÒ�Th[ � q,Q�D3Ý ^�Æ �Wã�V�`xa@ced@� ? � ó2o�[�MP�7D�[hM � M/feIlYhOSCJM�CJ[Z�Lo � D�fh�SD�[hQjD
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Vl�ED�C � \lqsr#TZV�MP�,IuVPM�[Z\lqsr�Vl\lO � D�Y � IuVm}xí � �Po�M � ItOJM7Vl�EM � w=��D'[�M3IXfhQjO@Vlo,phThYhD,[Z\lqsr#OHCsMNVXIuVFEMPYhgEM/FSD7`xavcmd@� ? � óÔgEQjD��SD�[hQjDPw²OE¹WVWQjOEQ�MPq�DkOxrhMPgE�7IX[hQjq � \l�7Q�VlQ�pZgJ�Pq,Q�MP�7Q�I � I � I<oN� �_� MPYW�[h�,rhI�OSCJMuVlT=w²[ZD�¹hf � [h�2M3[hD,YhIXOHCsMPK,TRFS¹hq�D�}kc~gED�CJI�OS�tDkfZgEQ�OHCJ¹hfZQ � Q � V_\lVPIRFST×YhI � IP[�M � DyFS�EDyFÒ�IXgS�A�<Du]Zq,QjCJMPK�[h�,rhI2Ò�IX[h�X[hIuVP��rhItIXfeD,gJ��CEIXgJMAV��Åc�cè�H`xa@cedÞ�7D,CJ�lYhD�}

c�IX�7Ilq�IXT�CED�OSCEIuVPM�q�i�qsr�`xavcmd�V_\lfeIlK,CEI^V�OE�7D][�MP� � QèfhgSD�YhfZQ�Ox[�M<ÑXD,[hD�gSIuVPM�[hQ�DkCJM � DyF[hD � Q�[ZDN�PgS[hDGFk�SCEgET � CJ¹ZgS� `xavcmd
Ò�IX[h�X[ZI^VP��rhI#IXfmD�gJ�RCJIXgEMZw � CEIXgJ�ÜYhI � ����D�VÛgJ���tq,Q5��cÅcè�`xavcmd
VîY�M�[hIX�ñ�7IlYhD � I^VPIX�ëfhgEQjD�OSCEIXgED3fhgED,OE[hD�gED,fhgEIlYhT � I^V�M�Í2OSfeD � CJgETZ�ì[hD�fh�PgE[��lqsrD�]Wq,QjCJIuV�MP[Z\lqsrtOSCsMNVPI^V7o,i�O � MP[W\Wqsr7YhQ�MPÑXIX[�M � Q�o��Pq�QjIXTA�7IlYhD � I^VP��rhIbr�M��tQ � CJIP[hQ��P[_T:� öW} ÷�ø���[�Mq�D � IX��Qj[�CJD�gHV�M � D]TZV�MP�,IuVPM�[Z\lqsrÛOEi � ÆW��Æ#Q�[�CJD,gJM � q�Q�D3È Ê }�Ù>IÔo,[�MP�7D�[��Wwè��D7[hD,r�MPgE�7IX[hQjq � �D,Ò�D � Cy��fhgEiÄCJIX�7[h�@VXI]V � [hIuV_\lqsr:Ò�TZ[ � q,Q��Pqsr�D�]ZM � CJ[W\Wqsr:Vlo�phTZYhD�[Z\lqsr�OHCsMNVXIuVmw�OJMkYhM^FS¹:IXpW�OEQ�MPrh[_TZÍkV#gJ���tq,QU`xa@ced�o�MPrhgS[lTWCJi�� VlrhIlYh[Z\lqsr [hD � Q�[hD��PgE[��lqsrÛK � D�[hIuV#YhI�Ò�IX[h�X[ZI^VP��rhIIXfmD�gE��CJIXgEMZ}7c�IXo,[�MP�7D�[�MuFS�tD�w��,D7K,i��éV
BPK,�Ei|FSD2TZV�MP��IuV�MP[Z\ØOSqsrh���tM�CEQ�q � \Ø�tIlYhD � �ÓfmIWK,D,C[_T �_� D,�X[hIuV�M<Qjqsr��7IX�tD,[�CLr��lph[hIXOHCJQ���w|Cy\l��o � IP��QjCEDGFS�SQ�Mt�AThOEi�p_�_Íx�HCJgST � CJ¹hgEM:`ba@ced Ò�I��[h�X[ZI^VP��rhI×IXfmD�gE��CJIXgEMÛ� å � �'[�MÜfhgSD�OE[W\ÛIXfhQjOkD�]Wq�QÄCs�Pq,Q�D<�7[hIXrZIX[_T �_� D��P[hIuVX��rZI×OH�lOSCJ�,�kT=}
�LI � IX[�M � DGFS�SiUCEV�MPg7å � o�[�M��tD,[��#MuF]V
BPK��SQ�D:�7[hIX��OHCEVPI×V�MPgSQ�MPK,[Z\lqsr�`xa@ced�MP�7f � QÄCJ¹hY Mo,V
BPK,�ED,[hQ�DbYhQj�tD,[ho�QjDbavcmd �3M�CEi�qLV_�lOSCEThfhTRFS¹Zq�Q�qsrÔV�`xavcmd gEIuVl[hQ�q,Q�MPqsr=}

c�IlYhgEIPph[hD7OE�7D]�SCJTZYhIuVPM � Q���c�cn�G`xavcmd��7D,CE�WYZT×Ob[�MuF FSD�Yh[hIlYhThqsrZ�Ei��é[hD � Q�[hD��PgE[��l�CEV�MPgSIX��IXfmD�gE��CJIPgJM:å � o7CJMPphTZÏ � �Ø÷h}ôö×� ��c�cn�G`xavcmd�[|} � }¼Ih}7�7D,CJ�lY�M��Ð}3í � �PoNM � I:OJMZw>��DM^FnFSD,Yh[hIlYhThqsr��t[hD � Q�[hD�MPgEQÄCsMkoNM�rhgE[_TZCJ�tV�å � OSfeÌPOEIXphQ � MkV_\lo�[�MP�7[h�'o � D,fh�ED,[hQ�D/fhgSD�YhfmIuVXD��Y�MP[W\Wqsr V_\lO � D,Y � IuVîV�IXp � MPOSCEQÅVPD,Ï � \lqsr�rhIlYh[hÌ�C]OEQ � ��È Ê fhgED<Vl�ED�C � �ÛfmIXTh�,QjCJ�3�tIlYhD � IuVX�fhgSQ�D�OHCJIXgH�X}Åð��ACED�Y�MAV_\lo�[hMP��TZV�MP�,IuVPMRÍ5IAV_�lTh��QÄCJi=[hD � Qj[hDN�PgS[hD�rZIAÒ�IX[h�X[ZI^VP��rhI]IPfeD,gJ��CEIXgJM�Ó÷Z} �N÷��5VÔgED�M � QjOSCJQjq � \WqsrÜ`ba@ced V_\WfmIlK,CJIlqsr=} ? CSVXIXgSD�[Z\l�éfZgEIXp � ���7IX�
CJT�o�IXOHCs�NV�M3IPCs��o��� M � IX[Z�SCJgST � q,Q�D2oN� �l� MPYh[h�,rhI�OSCJMNVWT Ý ^�ÆV�lã,w � CJIXgS��rhI�fhgSD�OS[h�]Vl�NFEMPYZgED�[ZQ�Dk[hD,feIPo�[��P�7DP}xBCJIP�ACJI]OS�tD,gEDx�7ÌX��D·p��_Í@Th��QÄCJIlK�[��AÒ�IPgE�kT � �Pq�Q�Mk`xa@ced �7D,CJ�lYZ�tV<pmIXo��X[ZI^VPIX��fZgEQ�D,OSCEIXgEDMtfmIXTh�,QjCEQ�DbfhgEQjp � Qj��[h�,rhI7fhgED,YhfhQ�OST�fhgSDÔÝ ^ÐÆV�lã,w o�ijO � MP[h�,rhI<fmIX�7IWq,IXT�` õ d���Vlo�ÍsMPr � öW}dj �^�gED,OEf=}���÷h}¼¾�j��E�Ð}kc~gED,YhfmI �_� MPY����tD�w=��D2[�MPfZgEQ�D � MPfZgEI#]WQ��tM�CJiÄVW[ZD��kT�TZgEK�D,[hQ�TÜV � [ZI^VPDGF·Ò�Th[W�� q,Q�D�Ý ^ÐÆV�lã,wWYZVXIRFS[h�POEIXpZ[Z\:feIlK�D�C�OSCEThfh�hIuV<VPIPÏs[hIXOHCJQ=VPI7Ò�IX[Z�X[hIuVXIX� IXfmD�gJ�RCJIXgSD7�Ó÷h}��N÷_�·� VfmIXgEIuVl[�MP[hi�O � Qj[hDN��gE[��l��IPfeD,gJ��CEIXgEIX��å � �vTh�7IX��[hi>fmIWYhOHCsM�CE[hD � D�fh�SièIXfhQjO � I � D � CEijVl[��lqsrD�]Wq,QjCs��q�Q�i_FEMPYhgEIuVP��rhI7OS�lOSCE���kT�M � I7YhIXOSQ�M�Ï�fmIXTh�,ijV�MP[Z\ � Q�[ZDN�PgS[_�7CEV�MPg@å � }
½@ÏÐM�Y�MP[hQjDÔVlrhIlYh[h��rZIÛ[hD � Q�[hD��PgE[hD,rhI#CSV�MPgETò`xa@ced�Ò�IX[h�X[hIuVP��rhI IXfmD�gE��CJIXgEM#[�M×Vl\��fmIWK,D,C2Vlo�phThYZD�[Z\lqsr OSCJMNVXIuV�FEMPYhgEMØI � gSD��êQj[h��rhIØT � �Po�M � IZwÅ�,DÔfmÌuVXIlYh[Z\ `xa@ced �7IWYhD �[hD,feI � gH\lV�M�IXfZQ�O/f��PgE[��lqsr D�]Wq�QÄCJIuV�MP[Z\lqsr OSCJMuVPIuVe}�Ù�D,[_CEIÜfeIPo�[�M�CEI � [��POAVlQjD�YhI ��� TZV�MR���IuV�MP[hQjT � Qj�tQÄCJ[hDyFv`xavcmd´�7D,CJ�lYZ�î�ÓÙ �5dx�Ð}=d�FvCETÜpeI � M3[��^FSYZD�[��<CsM � �t�SCJgST � CJ¹hgEM�Ù ��dÒ�IX[h�P[hIuVX��rZI�IPfeD,gJ��CEIXgJMØ� � � �Ðw � CJIXgE��VPD�YhQjD][�M�fhgED,OE[Z\�IXfhQ�OLf��PgE[��lqsrØV � MPOSCE[Z\lqsr×Ò�TZ[ � q,Q�ir�MP�7Q � CJIX[ZQ��P[_T3�ÉöW} ÷�ø��>VAY�MP[hIP���7IWYhD � IuVXIP� fhgSQ�D,OSCJIPgEDP}�B~�lCSVXIXgSD�[h��IXfmD�gE��CJIPgS� � � �ÓfmIXo,gEQCsM�phTZÏ � T�÷Z}Y2��·OS¹#Cy�lfhQ�q � �3Cy\l�Ôw>��D7Q�qsr#Ù �5d�KNM�OSÍ5FSD � D�[ � Q�[ZDN�PgS[�MZ}�ó_CJThfmD��#[hD � Q�[hD�MPgEQ �Cy��IPfeD,gJ��CEIXgJM � � ThgSK�TRFSD×`xa@cedéÒ�IX[Z�X[hIuV_\�IXfmD�gE��CJIXg�� å � ��w � CJIXgH\×FSD7FSD,rhIÛOE¹hK�MPOSÍEIXT=}Ù �5d�V_\lfeIlK,CEIX� �kThOEi>fhgSD,CJItfhgED,Yhqsr��PYZoNM�ÍxfZgEi�O � Th�S[��<`xa@ced YhQ�M�ÑXIX[�M � Q�o��Pq�Q�MkThgEK,TRFS¹hqNMOSCJMNV Ý ^ÐÆV�lã/M�V�MPgEQ�MPK�[h�2M��tf � QjCE¹hYZ��YZDKJ�[_TRFS¹hq,D3IXfmD�gE��CJIPgbå � } aPD,OSCSVWT^FS¹hq�D3�Åc�cè�H`xa@ced[=} � } Ih}ÔV_\lO � D�Y � ��OE�7D<feIPTh��Q � QnV#Ù ��d
V_\lfmIWK�CJIlqsrÛOkfhgEQjO � ¹hqsr�M^FS¹hq,Q���Ò�IX[h�P[hIuVl\l�ëIXfmD��gJ�RCJIXgSIX�ë�Ó÷h}d2�¿X�'�Ó�7D,CE�WY�M2Ù �5d [=} � } Ih} �Ð}@B��tIlYhD � Ilqsr�OvV
BPK,�Eij��fmIlK,CJIP��[_T �_� D��X[hIuVî� M�7IX�tD,[�CJIX��r��WpZ[hIXOSCEQ�T]æ�VW$�3 �#9 VW$�3P�ÅpmI � fmIXo�IXgSIuVPM�[Z\�fhgSQ=Ù �5d [=} � } Ih}�M7`xavcmd [=} � } Ih}V_\lfeIlK,CEIWqsr � D,fh�EinIPfhQ�O·[Zi�o � I � D��,Q�MPq,Q�qsr�Vlo,phThYhD,[Z\lqsrîOSCJMuVPIuV �ÓOxD�[ZD�gEÑPQ�MP�7Q 8·þ�w 8 �Ð�·M � IV_�l�E�Eijqsr:OSCsMNVPI^VÜ�ÓOUD,[hD�gSÑXQ�M��tQ�8 �uw/8	L,��}�ÕvMAfhgED,OE[hDyFS�EQjD·ThgEK,D�[hQjDLV_�l�E�EQjDxfeI � IX�,D�[Z\lqsr�D�]Wq,QÄ�
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Cs�Pq,Q�ihV7TZVXD,YhD�[W\Wqsr�VPD,Ï � \lqsr��tIlYhD � IuV_\WqsrtfhgEQjD�OHCJIXgSIWqsrxFSDvfmIPCJgSD�ph[Z�LTZV�MP�,I^V�M�ÍÎo � IX��QÄCJDyFS�EQ�DÒ�IX[h�X[hIuVP�/IPfeD,gJ��CEIXgS��oxCJMPphT � Q�D � ÷h}ôöWwh÷h}d2kV�`xavcmd M2Ù �5d �tD�CJ�lY�MPqsr=}
�vÌ � D,��QjCy\l��fhgSi�[hIXOSIX��TZVXD,YhD�[W\Wqsr�� � Q��7QjCE[Z\lqsr �~`xavcmdý�7IWYhQ J � �Pq�QjiRFSDLI � gSD���OEqsrhIPfW�[hIXOSCEQ�fhgED,OE[h�,rhIîIXfhQjOET D�]ZM � CJ[Z\lqsr�Vlo�pZThYhD�[W\WqsròOHCsMNVXIuV�M^F2�7IX��[ZIXOSÍt[hIuVX�,rhIîOEfmÌXOSIXphTVl\lfmIWK�CJT 3��lz>z|{lfZgED�qsrZIWYhT|}·ó�V_�lTh�,QjCJij�!Vl�_CSVXIXgSD�[Z\lqsr×D�]Wq�QÄCJIuV�MP[Z\lqsrÜOSCJMuVPIuV�fhgSQ�O � ¹hqsr�M^�FS¹hq�Qjqsr�OH�lOSCJ�,�tIP� �Óâ �gS ��M ��â
�gS � 9 ��wlVl�lqsr���YhoNM^FS¹Zq'oÎFEMPYZgJM �Óâ �gS �m3 �ÐwWVlQ�D,�tDLO � IP[W��SCJgSThIuV�M�Í��3MRCJQ�q,IuVl\'D � D��7D�[�C 3��Wz*z|{lgSIXo�f�M�YhT=w � CJIPgS\][hQjD>FSD5oNMRÍsMP�,D�[Z\][ZD�ThgSK�QjCEIXOSÍEIXT2OE¹ZVlQ �OEQ�M�q�IXT�O�YZVXIRFHV�� � ThIuV_\l��fZgEIXp � ���7IX��}~ÕvIuVX�/OEqsrZ���tM�CJQjq � �'V_\lfmIWK�Cy� 3��Wz*z|{l�3MRCJQ�q,IuVX��rZID � D,�tD,[�CJT ( �+*� fhgEQÄCJIX�ñT � MPo�TRFS¹�[�M×V_\lgJMPo,[_¹ gED�YZT � q,Q�T�rhIlYh[hÌ�C ( �+*� V feIXgSIuVW[hMP[hi�OQ�qsr×peD,��[Z\l��V_\lfeIlK,CEIX�Ô}2c~gSD�YhfmI �_� MPYh�P�tD�w²��DLFSD]CJI:YhÌXO � D,YhI � D � Q��7Q�[h�Pq�QjD'OSfeIX�7D�[_TZCEDGFYZVXIRFHV�� � ThIuVPDGFk[hD�ThgSK�QÄCJIXOHCJQ�V#[hMP�EIX�ë[hIuVXIP�ëfZgEi�OHCJThfmDP} õ ThYhDtfhgED�CJI�VPD,Ïs�7QÅoNMPTRFSij�3MNVP�ThO � TZCEIWK,[hQjÍ�gSDNM � Q�OSCEQ�q � \2V_\WfmIlK�D,C 3��lz>z|{lfZgED�qsrZIWYhT�[ZI^V_\l�
YhD�J�[hIuV�MP[Z\l�
OSfeÌXOSIXpmIX��fhgSDVWrZIWYh[Z�]FEMPYZgEIuVX��OS�lOSCE���A� fmIWY � Q�D,r�M^FS¹hq,D 3��Wz*z|{lgEIPo�f�MPYZT=} a@D�M � QjoN�Pq,Q�M�CJIPr_CEI×V_\lfmIWK�CJT[hQ�D7FSD�fhgEIXp � D��tM�CEQ�q � �×V�fhgEijf�MPYhD�Ù �5d � } Ih} �7D,CE�WYZ� O�IXfmD�gE��CJIXgSIX� �Ó÷h}d2P÷_�Ðw � YZDÜoNMoN� �_� M�Y3�7ÌX��T7p��lÍ�feIPTh��QÄCJ�@[�MPfhgSi �_� MPY7a5`xa@cedòV_\WO � D,Y � �Xw � CJIPgE�@phThYh¹<TZgEK�IuV�M�ÍÎOJMPYZT<Q�[W�CJD�gS�tD,YhQ�� � [��lqsrAVlo�phThYZD�[Z\lqsr3OHCsMNVXIuV � IX[h�HCJgSThIuVPM�[Z\lqsrto²FEMPYhgJM��Óâ
��S � 3 �Ð}èc>IXTh�,QjCJQjD�Ù �5d[=} � }¼IZ}è�7IWYhQ J � �Pq�QjDÎV][ZI^V_\lqsr�3��lz>z�V_\WfmIlK,CJIlqsr·FSD@fmIlYh�tQjD�[hD,[h�U¹hOSfeD,�E[Z\l��MPf � Q � I^V�MP[Zi��`ba@cedÞ[=} � } Ih}n�7D,CE�WYW�3V��7IWYZD � Ilqsr:O�gEDNM � Q�OHCJQjq � IXT�[_T �_� D,�X[l{l[_T �_� D��X[hIuVPIXT�Qj[_CED�gEM � q,Q�IXT=}
�L�3OJM7IWK�M � �uV�M�Í�w ��D/fhgED,o�D�[�CEI^V�MP[h�3Ù �5d´�tD�CJ�lY�M2Ov[hD � Qj[hDN�PgS[��W�
Ò�IP[h�X[hIuV_\l��IPfeDÐ�gJ��CEIXgEIX� � � o,IXrhgJ�#YhÌ � D,��QÄCJ¹�¹ � IXr_T�MuF7V fZgEi�fhMPYhD�gSDN� � [hD�rZI�IXfhQjOET�Du]Wq�QjCEIuVPM�[Z\lqsr OSCsM^�VXIuV�OvYZVPIRFHÒ�IX[h�P[hIuVXIXT��HCJgST � CJ¹hgSIXT=}UÙ5QjD,CJI7OJM7Thf � M�CJ�_TRFS¹�fhgEQ²V_\lfeIlK,CEIWqsr�MP�7f � QÄCJ¹hY:z*z|{fhgED,qsrhIWYZI^VòYZI çPÁÞVlo�pZThYhD�[W\WqsrOJ�[�� � [_�lqsr OSCsMNVPI^Vm} QvIX[Z�SCJgST � q,Q�M Q�qsr V � [hIuV_\lqsr Ò�Th[l�� q�Qji|FSDtYhIPOEQ�MRÏAgSDNM � Q�o�IuV�MP[��<VØgE�P�tq,QÎ`ba@ced VlQ�M�oNMP[hij��YZVPIWqsr�Ò�IP[h�X[hIuV_\lqsrÛIXfeD,gJ��CEIXgEIuVG å � å �-I�� � �#º � Bx¾�öuÃÉwvM � D,peIîV�¹ZVXIlYhDØOEfmIX�7D�[_TZCy\l� `xa@ced�fmIXOSCEThfmIX� O�IXfmD�gE��CJIPgEIX��lå � � � � � ��G å � å � I�� � ��º �xóZÂ�2�Ã }Ûd � IØT � MPo�TRFS¹ [�MP�SD:�SCJ¹ZYhQ�D�w�CJM � ��CJIØCEV�MPgH��Ò�IX[h�P[hIuVl\lqsrIXfeD,gJ��CEIXgEIuVÜ[ZD��tM^FS¹#IPfeIXgSTÜVÜOEqsrh�,�3MRCJQ�q � \lqsr�V_\lfeIlK,CEIWqsr|}3c~gED�CJI�fhgED,YhfmI �_� MPY����tD�w>�,DgEDNM � Q�OHCJQjq � �UÙ �5d V_\WfmIlK,Cy�kVlo�pZThYhD�[W\Wqsr<ç Á YZVXIRFHÒ�IP[h�X[hIuV_\lqsr3OSCJMNVXIuV2�3MuFS¹kV)B�K��EQjD5IXfmIWYW�OSCsMRCJ[hD,[hQ�D7M � I]FSD,OSCEVlTRFS¹Zq�D3fZgED�YZfeIuVXD,YhD3o�M � IP��D�[Z�7[hM:fmÌuVXIlYh[Z\lqsr `xa@ced fhgSQ�p � i���D,[hQ�M�qsrM2fmIuVXD,Yh¹ �t� D,fh�EQjD��kT�OS¹hr � M�OET:o�ijO � MP[Z\lqsr:Vl\lO � D�Y � IuV:O�D�]WfeD,gEQj�tD,[_CJ� � [��l�7Q|rhIlYh[hIPCJMP�7QÉ}ÕvM]oN�NVXD,g@�7ÌX�,�tDvO � IP[h�SCJM�CJIuV�M�ÍNw��,DbpeI � QmV_�_CEVPIXgED,[h�/[hIuVX�'`xavcmd��tIlYhQ J � �Pq�QjDvO5[hDÐ�� Q�[ZDN�PgS[_�l�7QmÒ�IP[h�X[hIuV_\l�tQeIXfeD,gJ��CEIXgE�7QÉw_V � CEIXgS\lqsr�OJMko,i�O � M � Q|fhgSD�OS[h�·V_\WO � D,Y � �Xw Q�YhD,[�CJQ�q � �OUD�]ZM � CJ[W\W�7Q|rZIWYh[ZIPCsMP�7QhV_�lf � \_V�M^FS¹hq,Q��7Qeo·YZQ�MPÑXIP[�M � QjoN�Pq,Q�DU�7IlYhD � I^VP��rhIAr�MP�7Q � CEIX[hQ��P[_T=}Ù5Q�D,CEIAfmIXo�[hM�C � �7OSCEQ��kT � TRFS¹tMPf � Q � IuV�MP[hQjD�V_�_CEVPIXgED,[Z\lqsrÔ�7D,CE�WYt[�M'gSDNM � Q�OHCJQ�q � �@V_\lfmIWK�Cy�3zM2z*z|{lfhgSD�qsrhIlYhIuVm}

�:��� �
%'4�&:( 1t.,%@?
	 ��. 
�021 ��8/+ )�.�(*%'0�)�-/0�
��  .,0�
 � 
�0�% ���
+ 8b.,)�4U%v?·8'0:- ���! �"

B � MPfhQjCEI � D2IÜOS¹hKNMPOS[hIX� OSCsMNVPD�fhgEIXp � D��tM�CEQ � �ØOE�7D3V#KNMPOHCJQ5öl} öW}ôöÔOSfeIX�7D�[_T � QÎfZgEIXp � ���[hD�o�MPqsrhIuV�MP[hQ�M � � D,YhIuVlrhI�OSTh�3M�K�[h�,rhI#fZgJMNVlQ�Y � M � �HóZav�AfhgEQ�gED�[ZIXgE�tM � Qjo�IuV�MP[Z\lqsr `xavcmd� a5`xa@cedx��V_\lfeIlK,CEIWqsrÔMP�7f � QÄCJ¹hYbFSD�Yh[hIlYhThqsrW\Wqsr�z={_fhgED,qsrhIWYZI^Vm} õ I � IkCJQ�D,�bTZVXD,YhD�[h��we�,D
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# æýç E]\IX Y%Z]}

 � IXr_TîgSIXo�fWCy� � IuVl\lqsr K � D�[hIuV#ÿ �� � w~ÿ � �Zw�fhgEiÄCJIX�7[Z\lqsr�V#r�MP�7Q � CJIX[hQ��P[hD:��÷h} ÷�Â���w�OE�7D�SCJTZYhIuVPM � Qh[hQjD � D�[kVXIbV_\lfeIlK,CEIWqsrLFSD�YZ[hIWYZThqsrZ\lqsr<z|{lfhgSD�qsrhIlYhIuV2M·O�[hQ��7QZOS¹ZVlQ�OSQ�MPq,D�rhI[� � DÐ�YhIuVWrZI·OETh�tMPK,[h��rhILfhgJMNVlQ�Y � Mk�q�HóZaL�ÐwRM � DÎM^F�[�M@D�[hD,gEÑXQjQ�9�EuVlo�pZThYhD�[Z��rhIbOSCJMNVWT]�7[hIXrZIX[_T � �� D��P[hIuVX��rZI/OH�lOSCJ�,�kTtM·�3M�CEQ�q,I^VPIX� D � D,�tD,[�CJD 3��Wz*z|{lgSIXo�f�M�YhT=}nc~gSD5Q � TZOSCJgE�Pq�QjTkTZV��PYho�MP�7DIXphgJ��o�I � ÷h} �NøZw�[�M � CJIXgSIX�òFSD5o,[��Po�IPgE[hD,[��/fZgSV��xD�]Wq�QÄCsMPK,[��xD�[hD,gEÑXQ�Mt�
8xþ�;�8 ���nM·CED�OSC �HóWafhgEDxDu]hM � CE[Z\�M]c�cÅö^�H`xa@ced�V_\lfeIlK�D�C~FSD,Yh[hIlYhThqsrZ\lqsrÔz={_fhgED,qsrhIWYZI^Vm} �LIlY�M^FS�7DPwh�,Dxz�
 {
? pZgJ�Po,I � ÷h} �NøZù�B�f � �_VtgSIXo�fWCy� � IuVl\lqsr�K � D�[ZI^Vtr�MP�7Q � CJIX[ZQ��P[_T��Ó÷Z}¼÷�ÂX��[�MbV_\WfmIlK�D,CUD�]Wq�QÄCsMPKÐ�[hDGFUD�[hD,gEÑXQjD7� ��� �UM2[hM]CED�OHC��HóWa �
� � �ÅV�Du]ZM � CJ[hIX��� ú,; �/�4� �
Eô��M2c�cÎöu�H`xavcmd gEQjD��ED,[hiÉ}BL\lO � D�Y � �ÜO � IX�tf � D,CE[Z\l��rhMP�tQ � CEIX[hQ���[hIX� ��÷h}¼÷XÂ��vOE¹ØIXo,[�MPK,D�[h� � � �1E ZuE �Ð} ? OSCJM�CJ[Z�]rhIWYl�[hIPCy�ÜOS¹#o,i�O � MP[Z�7OxV_�lfh[_TZCy\l�tQ�K � D�[Z�tQ~ÿ �� � w>ÿ � �<VØú#}kBL\lfeIlK�D�CUFSD]ThO � TZCEIWK,[hD�[Z\×fhgSDOS�lOSCE��� �dR �gS �~æ �B9#� ��� ��}�å/ßxá/â �Óå'ÿAâ �UOE¹��SCsM�[hY�MPgSYh[h�A`ba@ced�V_\lO � D�Y � �P}
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b)

MP�tf � QjCE¹hYZ�Ô�tD,Yho�Q~o�� �_� MPYZ[Z\l� M:OSThOED,Yh[Z\l�ëfhgSV_\l��Vlo�phThYZD�[Z\l�ëOSCsMNVPIX��OE¹#feIlK�iÄCsMP[h�feIX�7Ilq�IXTÜfhgSi�O � Th�S[Z\lqsr×fZgED�qsrZIWYhIuV_\lqsrîIXfmD�gE��CJIXgSIuV �Éöl}¼÷/jX�vIXphOEMPr_TRFS¹hq�Qjqsr�MuF·gSIXo�fWCy� � IuVX�K � D,[��X}�Ù5QjD,CJI×Vl�JM � Y��NV�M^FS¹ [_T � IuV_\ V �_� MPY�YhIîz|{WM��tf � QjCE¹hY fhgEQ@IXp � IX��D,[hivTWVPM���IuV�MP[Z\���tQ=V � [ZI^V_\l�7Q>Ò�Th[ � q�Q�MP�7QÉ}5»�D ��� I^VP�kOEQ � �'FSD,Yh[hIlYhThqsrZ\lqsrÜz�
 {lgSIXo�fhMPYhIuV�� 
Ø�tM^FS¹�OSf+F���MRÍfeIlYh�7Q�D�[ � T�� S ;
�~Áîæ R ; S/w=K�I'FSD��HóZab}=í � �PoNM � I<OJMWw²��D][�MPfZgEQ�D � o�MPrhgS[lTWCJQ�TÜIPfeDÐ�gJ��CEIXgEIuV ÿ �� � wUÿ � ��YhI#�7IlYhD � I^VP��rhIØr�M��tQ � CJIP[hQ��P[_Tò��÷h} ÷�Â���w�VÛfhgSD�OS[hIX� M×cÅcÅö^�G`xavcmdgEQ�D,�ED,[hiÎ[ZD�YhIlqsr��PYho�MÜMP[hQ � K�Q�MPOSCEIWK,[h���kT�IXph[hIuVXD,[hQ�T�f � M�CE[hIXOHCJQ �HóZab}èÕvMPIXf�M � w�o3ÑXgEM�Ò�T÷h} �Nø'p �~VWQjYhi��7DPw��,DLgSQ�D��SD�[hQ�M'OÎgEIXo,fZCy� � IuV_\W�7QmK � D,[h�7Q�OE¹�fhgSQ VPD,Ï � \lqsr:rhIlYh[hIPCJ�Pqsr:È Ê VlQ�M�qIWY �_� IX[hD�[Z�<IWY�K�i�O � M R ;*S
M � I�V_\WO � D,Y � �ÛpeD,o<Y�MP[W\Wqsr IXfmD�gE��CJIPgEIuV#V#r�MP�7Q � CJIX[ZQ��P[hD�}
? pZgJ�Po,I � ÷h}��uøÔMX�bT � MPo,TRFSD7�3M � \�Vlf � �_VØIXfmD�gE��CJIPgEIuV×ÿ �� � w�ÿ � �:[�M:Vl\lfmIWK,D,CAD�]Wq�QÄCsMPK,[hDGFD�[hD,gEÑXQjD<�t[ZIXrhIX[_T �_� D,�X[hIuVX�,rhIØOS�lOSCE���kT|}#B fhgSi�f�MPYZD�c�cÎöu�H`xavcmd
�7D,CJ�lYZ�#OEfmÌXOEIPphTRFS¹K � D,[�� ÿ �� � w�ÿ � ��feIXOSTh[_TZCJQjD � I � MPfhOST gSQ�D��SD�[hQ�M�YhIØ�tD,[h�Eijqsr rhIWYZ[hÌPC]fW� f Q�[�CJD,gJM � q�Q�D�È Ê wo�gEDyFS�tDxVlä�M � MkV
BPK��SQ�D��ATÔfmIWK�CJT � IPgED � �Pq�Qji|V:a@ced o�� �_� MPYh[ZIX�
OSCJMNVXDP}
? ph[ZI^VPD�[hQjDbf � M�CE[hIXOHCJQT�HóZaÚCJD�YhM2[ZQ�DÅFSDxo�� � D,��QjCEIXOSÍEIXT�YhIXf � [hD,[hQ�Mko�MP[hD�YZp�MP[Z\lqsr�gSIXo�fl�Cy� � IuVl\lqsr:IXfmD�gE��CJIXgSIuVtfZgEQ|fZgED�qsrZIWYhDLYhI � VP��o�Q�K�MPOSCEQ�q,I^VPDGF�gED,fhgED,o�D,[_CJ�Pq�QjD·�7IWYhD � IuVX�,rhIkr�M^��tQ � CJIP[hQ��P[_T=w_O � ÌXg�OJM]phTZYhDboNM �_� M�Y�M�Í5[�M � D�fh�SIX��o�MPpeD,o�fmD�K,D�[hi*oNM�qsrhIuVPM�[hQ�M]fmIWK�CJT:KNMPOHCJijqfhgEQ õ »5ó�CEgJMP[ZOSÒ�IXgS�3�Pq,Q�Q }ÎÙ5¹ZCEI3fmIX��Q�MPY�MNV � T�gED�M � Qjo�TRFS¹ �yOSD � Ò�{ � IX[Zo�Q�OHCJD,[_CE[h� �/fmIlYh�tQjD�[ � �
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�K)&$��
�Ó÷Z}¼÷�¾X��w|fmIX�7IWq,IXT � CJIPgS\lqsrØOE¹ÜV�gE�P�7q�QèTWVPM���IuV�MP[Z\lqsrØ�tD�CJ�lY �ÓK,QnTh�2`xa@ced M � D�pmI<YhQ�MR�ÑXIX[hM � QjoN�Pq,Q�M�ú��A�tIlYhQ�J � IuV�MP[h� õ »5ó MP�7f � QÄCJ¹hYW�H� � w � � wL��� æ Æ �_�²�Ð}Ûc~gEQ5Du]hM � CE[Z\lqsrV_\lfeIlK,CEIWqsr�OEMP�7IXo�gSDGFS�7D/[hMPrhgJM�Yhi��7DxOSCJMuV Ý ^�ÆV�lãUVXI3Vlo�ÍsMPrhIlqsr ��÷h}¼÷X¾��UfhgED,OE[Z\l� oN� �_� MPYW�[Z\l� OHCsMNVXIP� Ý �
E �/E ����� Ë P ã,w � CJIXgH\ �t���SCEgET � CJ¹ZgET��Ó÷h}ôö�j��Ð} �GóWD � Ò�{ � IX[Zo�Q�OHCJD,[_CE[�� ��OEqsrh�,�3MD�]ZM � CE[Z\lqsrØV_\lfmIWK�CJIuV�feIPCEIX�!o�[hMP�tD,[��Zù�V:QÄCJD,gJMPK,[Z\lqsrÜq,� �_� Ilqsr�YhQ�MPÑXIX[�M � Q�o,IuVPMRÍ�r�MP�7Q � �CJIP[hQ��P[<ú�wZfmIWK,ijCJM�Í�OHCJgSD�Yh[h�brhIlYh[hI�Cy� � �
E ��E ����� Ë P Ý R � Ý �
E���E ����� Ë P ã�Mk�7D�[hQÄÍ õ »5ó3ÒÓM � CJIPgS� � � w� � CsM � w�MPp�� OEf+Fj��M � Q@fmIlYh�tQjD�[ � �ý�Ó÷Z}¼÷�¾X�7MP� � \l� OJMî[hD,YhIXOSQ�MPrh[ZD � IP[_VPD�gSÑXD�[hq,Q�MÛrhIlYW�[hÌPC�� � wT� � }Ac>IXo�[hMP�tD,[�M^FS�7DPw=�,D2M^F·OJMP�7IPCJ[h���naU�H`xavcmd´�7D,CJ�lY�M3[ZD��t�3Vl\lo,[�MP��pmD�oTZVPD�YhD,[hDGFx�tIlYhQ�J � ��q�Q�D õ »5ó�M��tf � QjCE¹hY � � wT� � } õ D�oA[hDGFvCJI�CJQ�� �naU�H`xavcmd�[hD,oNMPpmD�o,feD,K�if � M�CJ[hIPOSÍ<�HóZa�M�[hQ²feIP�tIlq�IXT��SfeD,q�Q�� � [hDyF5YZDKJ�[hijq�QjD·Ò�IX[h�X[hIuVP��rhItIXfeD,gJ��CEIXgJM:��÷h} ÷_¿X��}
a@D�M � QjoN�Pq,Q�M � OED � Ò�{ � IP[ho�QjOSCJD,[�CJ[Z\lqsr �×Du]hM � CE[Z\lqsr M cÅcÅö^�G`xavcmd V_\lfmIWK�CJIuV VlQ�D�Y � M �¹hf � [h���AT3oNM�qsrhIuVPM�[hQ�T��HóWa/}_B�fhgSi�f�M�YhDvfZgED�OS[Z\lqsr�Vl\lfmIWK�CJIuVxFSD �HóZaòOEf � [hD�[Z�·MP�vfhgEQmTZV�MR���IuV�MP[hièz={_fhgED,qsrhIWYZI^VÔYhI<Vl�ED�C � \lqsr#Vlo�pZThYhD�[W\Wqsr�OSCsMNVPI^Vmw � CJIPgE�]YhQ�MPÑXIX[�M � Q�o��Pq�QjIXT:o�ijO � MR��7DP} aPD�CJI fhgSQ�gEIlYho,D�[Z\ Vl\lO � D�YZI � Vlo�rZÏÐM�YhIX� [�MÛfmÌuVXIlYh[_¹ YhD�J�[hijq�Q�T � öW}Y2Pø���� � D,YhIuV_�rhI#OETh�tMPK�[Z��rhIîfZgJMNVlQ�Y � MZw � YhD�V_�WOHCJThfZTRFSDÜOETh�tMÜVW�SD,C � \lqsrò�7IX��[Z\lqsr�z|{lOSi � } B �yOED � Ò�{� IP[ho�QjOSCJD,[�CJ[hDyF �xc�cÅö^�H`xa@ced �tD�CJ�lYhD�FSD��HóZa ¹hf � [hDvOEf � [hD�[h�LfhgED�CJIhw � D�pmIAfmIlK�ijCJMP�7D���D,gH��7Q�rhI5z|{lfhgSD�qsrhIlYZ�7��fhgEQ � CEIXgS\lqsrAOS¹AgSI^Vl[�M � �ÅfhgEIPCE�X[hIuVX�ÎM5[hD�TWCJgE�P[hIuVX�ÅrlTZOSCJI�Cy� � V��Po,Q�KNM�OH�CJQjq�IuV_\lqsrkOSCJMuVPIuVh�Ð}nd � ILpmI � I�fmIuVXD�YhMP[h��V � MPfhQÄCJI � DÅöW}ôöW} ölw�fhgSQ�IXfhQjOED � MP�7I��U�yÙ>D �j� D�gSIuVl\lqsrfhgSD�qsrhIlYhIuV � IXgED � CE[hDGFS�SiUV_\WfmIlK�D,C õ »5óîMP�tf � QjCE¹hY=w>�tIlYhQ J � IuV�MP[Z\lqsrîV `xa@ced'w�[hD,OSCJMPK�i[�Mko�MPpeD,o�fmD�K,D�[hQjDxoNMPqsrhIuV�MP[hQ�M �HóZab}ZÙ>D�[�CJI2fhgSIXp � ����gEQjD��EQA�naU�H`xavcmdA}ZóWfmI � IlK�[hIPT3K�gHCJIXT

�yOSD � Ò�{ � IX[Zo�Q�OHCJD,[_CE[hD �UThgEK,D�[Z\lqsr õ »5ókV � [hIuVl\lqsr7Ò�Th[ � q,Q�iZVkfhgED,OE[hDyFÅMbc�cÎöu�H`xavcmd �tD�CJ�lYhDFSDPwZ��DxO5gJM�OSCJ¹Zq�IXT]ÆZ��Æ�OEQ � IXT:È Ê OEM]CEQ�D�CJIAV_\lgJMPo,[hDbIWY � Q��STRFS¹<IlY��SCJMPgSCEI^V�MPq,i�qsr�rhIlYh[hÌ�C/�ÓfmI��Th�,ijV�MP[Z\lqsr�V:fmÌuVXIlYh[Z\lqsr�V_\WfmIlK,CJIlqsr�pmD�o'gED,YhDKJ�[Zi�q�QjD � � wV� � �Ð}5c�IlYhOHCsM�CE[��to,�tD,[�M õ »5óMP�7f � QÄCJ¹hYÔFSD�YhÌ � D��,QjCs�ÜfhgE�NVXD�fZgEQUVXD�Ï � DyF'ÆZ��Æ Q�[�CJD,gJM � q�QjQ@È Ê wUfhgSD,CJIP��D:CsMP�êOEM×fmIXo�IPgETRFSD[�M^FHV
BPK,�EQjD/[hMPgETh�SD�[hQjD[�HóZaýfmÌ^VPIWYZ[Z\l�tQ²�7D,CE�WY�M��tQ }
B�D�[_TRFS�7DLOEM'CJD,gJMPo��naU�H`xavcmd Vl\lfmIWK�CJIX��}�� CED�gJM�K�[Z\l��feIXOHCJThfmIX��O�fmIXTh�,QjCEi�� Vlo,IXgH�q�IuV]IlYZVPIWYhD,[Z\lqsrtV]fZgED�YZqsr��PYho�M^FS¹hq�DyFÎKNMPOHCJQ�OS�tD5[�M�� � QZgEQ�D,�ED,[hQ�D<�naU�H`xa@ced gSI^Vl[hijqUV]�7I��YhD � IuVXIX��fZgEQ�D,OSCEIXgED2YhD�J�[hIuV�MP[hIX��[�M:oNM�K�Q�MRC � T×CEDGFHCEI � MPfhQÄCJI � �X}2dLp��×OE�7D]VlQ�YhD � QnD�Ò�D � CNw� CJIXgH\�Vl[��P�EM�YhI �naU�H`xa@ced´V_\lO � D�Y � I^VØ¹Zf � [���gSD�[hIXgS�3M � Q�o��Pq�Q�M7Ò�IX[Z�X[hIuVX�,rhIÔIPfeD,gJ��CEIXgJM�Ó÷Z}¼÷_¿P�*Th[ZQjVXD,gEo�� � [hD�oNMPpmD�o,feD,K�TRFS¹hq�M·f � MRCJ[hIXOHÍ��HóZabwRfeIXgSIuVW[h�P�tDÎo�ijO � MP[h�ÅVl\lO � D�Y � �AOnrhIlYW�[hIPCJMP�7QXVl�lfmIWK,ijCJMP[Z\l�tQXV/YhIPOSCJTZfh[Z\lqsr]�tD�CJ�lY�MPqsr'OEI � OED � Ò�{ � IX[ho�QjOSCED�[�CJ[hIPT �Å�tIlYhQ J � �Pq�QjIXTõ »5ó�MP�7f � QÄCJ¹hYg� � w~� � }�ÕLMkIXphgE�Po � T�÷h}��u¾�FSDLo�[��Po,IXgE[ZD�[��]D�]Wq,QjCsM�K�[��kD,[hD�gSÑXQ�M��
8xþ ; 8 ����ÓÑPgJM�ÒnM��E�5M2OSCJgSD�Yh[h�3rhIlYh[hIPCJM7fmI � IuVlQ�K,[h��rZI7fmIlK,CJT � VP��o�Q�K�MPOSCEi�q �dR � ��R �	�`$�3kV:oN� �_� MPYW�[hIX�êOHCsMNVXD��ÓÑPgJM�ÒLp �E�ko�ijO � MP[��ÜVXIH�naU�H`xavcmd!fhgEDkFEMPYhgSIuVl\ OH�lOSCJ�,� �dR ��S �<æ �:9#� �s� �M � ItÒ�Th[ � q�Q�Mtf�MPgEMP�7D,CJgEM7È Ê }5c~gED,OE[h�AMtc�cÅö^�H`xa@cedÞV_\WfmIlK,Cy��OEI �yOED � Ò�{ � IX[ho,Q�OSCED�[�CJ[W\W�7Q �fmIWYh�7Q�D,[ � MP�7Q�IXo�[�M�K�TRFSD,�tD5M � I�� &)��� �����	�UM �4��� & � ��� ��	b} ? � gSD��ÞCy\lqsr_CEIbMi�naU�H`xavcmdgEQjD��SD�[hilOE¹AV'ÑXgEM�Ò�IWqsr'÷h}��u¾vTZVPD�YhD,[h��M^F ��� �����
	 � �yOED � Ò�{ � IX[ho,Q�OSCED�[�CJ[Z� �Ua5`xavcmdx�*ML�SCJMP[W�Y�MPgSYh[h��`xa@cedë�É` õ d·�'V_\WO � D,Y � �X}îB�IÜVl�ED,C � \Wqsr��tIlYhD � IuVl\lqsrÛV_\lfeIlK,CEIWqsr�FSD�fmIXTh��QÄCy\� IP�tf � D,CE[Z\kr�M��tQ � CJIP[hQ��P[<�Ó÷h} ÷�Â��Ð}n½@[hD�ä#[�MxoNMPK,Q�M�C � T]CEgED�phM/TZVlQjD�OSÍ�w_��D �naU�H`xavcmd�gEQjD��SD��[hQjD � I � MPphT^FSD·fhgEQmQ�OHCJDyFUrZIWYh[ZIPCJD·È Ê w � CJIXgE��FSDLV
BPK,�EQ�MAM � IkVtfhgEijf�MPYhDv�SCJMP[hY�MPgSYh[hDyF�`xa@ced�7D,CJ�lYZ� M×�tD,[h�EQ�M�M � I�V cÅcÅö^�Góh`xavcmd��7IlYhD � QÉ}��naU�H`xa@ced fhgSD�YhfmIuVXD�ä�D�]Wq,QjCsM�K�[hDyFD�[ZD�gEÑPQ�DbFSD3Ok�3M � \l��feIPOETh[_TZCEi��ëfeIlYhIXph[h��c�cÎöu�Hóh`xa@ced V_\lO � D�Y � IX��}Øa@IuVl[�M � Ihw�M � IVl�ED�C � �<IXOHCsM�CE[h�LfZgEQ�p � i��,D�[hQ�MZw_M^F��naU�H`xa@cedÚfeIlYhrhIlYh[hIlq�T^FSDvDu]hM � CE[_¹�Du]Wq�QjCJMPK�[_¹�D,[hD�gSÑXQ�TVkIPp � MPOHCJQZVPD,Ï � DGF~OEQ � �]È Ê M·�7Q�D�gS[hD5M^FnfhgSQh�3M � DGFeÆZ��Æ2Q�[�CJD,gJM � q�QjQÉ}*BòfhgEijf�MPYhD5OHCJgED,Yh[hDyF�rhIlYW�
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? pZgJ�Po,I � ÷h}��u¾Zùvc~gSV���D�]Wq�QÄCsMPK,[���D�[hD,gEÑXQ�MÜ� ��� �·M<OSCEgED�YZ[���rhIWYZ[hIPCsM<fmI � I^VlQjK�[h�,rhI�feIlK,CET� V��Po,Q�K�MPOSCEi�q5V2oN� �_� MPYh[hIX��OSCsMNVPD]�
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	ýOS¹ �yOSD � Ò�{� IX[ho,Q�OHCJD�[�CE[h� ��a5`xavcmd�V_\WO � D,Y � � M �����
	 ������	��xFSD<�SCJMP[hY�MPgSYh[Z\Û`ba@ced Vl\lfmIWK,D,C�}¸=� �_� MPYh[W\<OSCJMNVÛÝ � �^ã*FSDxphThä Ý ^�Æ �Wã5M � D�pmIÜÝ �
E���E ����� Ë P ã,}
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[hIPCy��IXfmD�gJ�RCJIXgEM �
R � ��R �	�`$�3]V:oN� �_� M�Yh[hIX�!OHCsMNVXD:��ÑXgJMRÒn÷h}��u¾2p �E� �na5�G`xavcmd �7D,CE�WYhMfhgEIlYhT � TRFSDv[�M^FHV
BPK��Si|fmIWK,D,C � VP��o�Q�K�MPOSCEi�q@o�IAVl�SD,C � \lqsr:�tD�CJ�lYtV7q�D � DyFÅIXp � MPOSCEQmOHVXIRFSDyF�D�]WQ�OG�CJD�[Zq�Q�D<� M � [ZD�pmD�gEQjD��7DAYhIt¹ZV�MPr�� � I � MPfhOEIuV_\�Vl\lO � D�YZI � `xa@ced��É` õ d·�E��}mc~gED,YhfmI �_� MPY��^��tD�wP��D²FSDÅCEILOSfeÌXOSIXpmD�[h�UfZgEQ�YhMP[hi��ý[hIuVl\lqsr][hD,TZCJgS�X[hIuV_\lqsrtM@fhgEI�CJ�X[hIuV_\lqsr � IX�7fmIX[hD�[�CEI^VYhIAV � [hIuVPDGFÎÒ�Th[ � q�Q�D]�Ó÷h}Y��÷_�Ðw � CJIPgE�·[hQjDLOS¹<fhgEiÄCJIX�7[h��V3Du]ZM � CJ[hIX��OSCJMNVXD<Ý �
E ��E ����� Ë P ã�}nB BPKÐ��EQ�D � IXgED � �Pq,Q�DUV]o�� �_� MPYh[ZIX�´OSCJMNVXDL[ZD���OE¹tfhgED,OE[h�@rhIlYh[hIPCy�Pwl�tM^FS¹tM^FÎóZ»5`ba@cedÚM'`xavcmd�É` õ dx�AfZgEQ�p � i��,D�[hQ�MZ}Üd � IÜVWQjD��7DPw~CJQjD,CEIÜ�tD�CJ�lYZ��[ZQ�D<OS¹ q,QjC � QjVP�3[�MÜfhgSijCJIP�t[hIPOSÍkgSIXo�fl�Cy� � IuVl\lqsrÜK � D�[ZI^V�V�r�M��tQ � CJIP[hQ��P[ZD]�Ó÷Z}¼÷�ÂX��}�c�cÅö^�Hóh`xa@ced�FSD�YhQj[��2feIlYhrhIlYh[hIlq�TRFSD/fhgSD�OE[W\feIlK�D�C � V��Po�QjKNMPOHCJijqP}~c~gEQjfeIP�tD,�h�tD�w���DnFSDGF�V � [hIuVP�xÒ�Th[ � q�Q�M�Ý ^ÐÆV�lã~IXphOJM�rlT^FSD � D�[3IPfeD,gJ��CEIXgS�â �� � wZgEIuVl[�M � I3M � I7D�]ZM � CE[Z\:OSCJMuV�Ý �
E���E ����� Ë P ã,}B�gE��ÍJ�7DLOEMACJD,gJMPo � fhgEIPp � �,�kT<YhQÄVXD�gSÑXD�[Zq�Q�D��na5�G`xavcmd �7D,CE�WYZ�7VtOEQjCET��Pq,Q�QV� ��� ���W}B�OSqsrh���tM�CJQjq � \WqsrkV_\lfmIWK�CJIlqsr@FSD ��� � ���@D � VlQjV�M � D,[�CJ[h�ÎfeIlYh�7Q�D�[ � D SO� R#}�d � V_�l�ED�CS�gEi��7D~CJD,[_CEI·fhgSi�f�MPY|wPo�QjOSCEi��7DPwR��D �èa5�G`ba@ced �7D,CJ�lY�M@OèYhD�J�[hIuV�MP[Z\l� o�� �_� MPYZ[Z\l� OHCsMNVXIP��Ó÷h}Y��÷_�LfhgSQ Rêæ S�YhQÄVXD,gEÑXTRFSDk�@[hQjDvFSD2�tIX�,[h�][��^FSOHÍ/gEQ�D,�ED,[hQ�M��naU�H`xa@ced OS�lOHCJ���AT�MP[ZQfhgEQ²V_�lfh[_TZCJDyFÅÆZ��Æ�Q�[�CED�gJM � q�QjQ>È Ê }5óWQÄCJT���q�Q�M@FSDbIXp_FEMPOE[hD,[��3[�M2ÑXgEM�Ò�Db÷h} ö�ÂZw � YhD'�HCJThYZTRFSD��7DOEfhgE�uV�MP[ZQ�DbOJM �naU�H`xa@ced D�]Wq,QjCsM�K�[hDyF�D�[ZD�gEÑPQ�DxfhgSQ²o��7D�[h�SI^V�MP[Zi²gEIXo,YhQ�D � TDR ; S'}B·Q�YZi��7DPwX�,D@O~fZgEQ�p � Q��,IuVPM�[hi��ÞOJMxfmIWK�CJT2[hD,TZCJgS�X[hIuV � fmIWK�CJT2fhgEI�CJ�X[hIuVAYhIWqsrh�PYhoNM � fmIXOE¹l�VPM�[hQ�T � I � MPfhOST �èa5�G`ba@cedÛgSQ�D,�ED�[ZQ�M5YhI@�tD,[h�Eijqsr'rhIlYh[hÌ�C�È Ê w�fmIXOSCEThfh[hDÅMP� � T]È Ê æýçWXDYcZVAfhgSi�f�M�YhDAR�æ S/}~ólCJMuV3��÷h}��R÷_�²CED�Y�M·[ZD�YhI � �P�,DUq�D,oUOSCEgED,Yh[h�UrhIlYh[hI�Cy�'IPfeD,gJ��CEIXgEIuV/D � Q��7QÄ�[hIuVPMRÍ�[hD��,Q�MPYh¹Zq�D�K � D�[��kCy�lfhT 9 $ � � �� ; � �� � 	 V � IlDKJhq�Q�D,[�CJIlqsrtfmIWqsrh�PYhoNMuFS¹hq�Qjqsrto�fhgSD�OE[Z��rhIVl\lfmIWK�CJT � IX�ATZCs��CEIXgEIuV o �naU�H`xavcmd��tM�CJijqP} ÕLMÛ�7Q�D�OHCJD7FSDÜI�Cs�Po � MWwvK,Q·OJMÛTZVPD�YhD,[Z\fhgEIXp � ����YhQjVPD�gEÑPD�[hq,Q�D�Y��xIWYZOSCJgE�P[hQÄÍNw_M � VPI �èa5�G`ba@ced�V � [hIuVXDGFnÒ�Th[ � q�Q�Q>��÷h}Y��÷_��V_�lfh[hD��7D[hD,Cy�lfhQjq � �]fhgSIPCJ�X[ZI^VP�]M3[hD,TZCJgS�X[hIuVX� � IXgSD � ��q�Q�D3��N'æ �Üæ ç���MtVXD,o��7D��7DAYhI<¹WVPM�r_� � D,[K � D,[ØO/IPfeD,gJ��CEIXgEIX��â �� � }7óZMP�7IXo�gSDGFS�7DkCsM � ��CEI<V � [hIuV��<Ò�Th[ � q,Q�MAFSD � D,[×rZgEThpmIXT#MPfhgEI#]WQÄ��3�Pq,Q�IXT#o�rZÏÐMPYZQ�O � M�OSf � [ZD�[hQ�MÜ`xavcmd
feIlYh�7Q�D,[ � ��å�Ý ^ÐÆV�lã2æ�çZw�M � D3�7ÌX�,D3V_�WfmIuVXD,Y�M�ÍIØCEIX��w~[�M � I�Ï � IØYhÌ � D��,QjCs�7FSD�fZgEijCEIX�7[hIXOSÍAIXfmD�gJ�RCJIXgSI^V�â ���� �
� æ Æ �_�²�/VPIH�èa5�G`ba@ced
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oN� �l� MPYh[hIP��OHCsMNVXD�}Ld � YZI �naU�H`xavcmd �tM�CEi�qbYhIXOEMPYhi��7DbOSCEgED�YZ[h�krhIlYh[hIPCy�ÔfhgSi�O � Th�E[W\WqsrIXfmD�gE��CJIXgSIuVew_fmIWK,ijCJMP[h�UV � Qj�tQÄCJD�N·æ �:æýçZw_o,i�O � MP�7D5�7IWYhD � w � CJIPgS\LFSD5CJQjD���fhgEIPp � D,�3M�CEQ�qÐ�� \�fhgSQèIXfZQ�OED'OS�lOSCE���kTØO R æ S'}xÙ>I�o�[hMP�tD,[��Zwe��D � IP[_VPD�gSÑXD�[hq,Q�T �naU�H`xa@ced��7D,CE�WYW�fhgSQUfeIlYh�7Q�D,[ � D ��� � � �Üo,gEDyFS�tD�[hD,YhI � �P�,D��7D�IuVlf � �lVl[hQÄÍ]CEV�MPgSIX� o�� �_� MPYZ[h��rhIØOHCsMNVlTÝ ^ÐÆV�lã,}Aó � ÌPgxphThYhD]CJgSD�p�M�TZV�MP�,IuVPMRÍxfhgEQjp � Qj��[Z\:V_\lfeIlK�D�C/YZVXIRFS[W\Wqsr � IX�ATZCs��CEIXgEIuVmw � CJIXgH\fmI^VPD�YhQjD � T � IP[hD�K,[Z\l��rZIWYh[ZIPCs�P�,�naU�H`xavcmd �3MRCJi�qvV�fhgEijf�MPYhDi��� � ���Z}
? Cs�Po � M2fmIXTh��QÄCJQ�MAfhgED,o�D,[_CEIuVPM�[hDGF �naU� ? phgJ�Po,I � ÷h}ôöPÂZù>c~gSV��vDu]Zq,QjCJMPK�[��vD�[hD,gEÑXQ�M@fmI��K�iÄCsMP[��@VkgJ���tq,Q �naU�H`xa@ced�M � IxÒ�Th[ � q�Q�M�ÆZ��ÆQ�[�CJD,gJM � q�QjD]ÈZÊ�}ví � �Po�MP[h�AOS¹�fhgSi�f�MPYW�Ôo,�tD,[W��ETRFS¹Zq�D�rZILOJM5gSIXo�YhQjD � Tx[hD�TZCEgE�X[ZI^V2�dR��=M5fhgSI��CJ�X[ZI^VØ�FS·�ÎV��7IlYhD � Q|O T]æ>9 VI$�3W}
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`xavcmd��7D,CE�WYW����O3fhgSD�OS[Z\l� V_\lfeIlK,CEIX�� IP�kTZCs�RCJIXgSI^V�VÜa@ced��3M�CEQ�q,Q�MPqsr�M<OxYhD��J�[hijq�QjIXTØ�Ó÷Z}���÷��ÎoN� �_� MPYh[h�,rhI]OSCJMuVlTÛÝ ^ÐÆV�lãJ�[�MkIXfZQ�OUDu]Zq,QjCJ�Pq�QjieV/FEM�YhgJ�Pqsr:O5gSI^Vl[�M � \l�fmIWK�CJIX�ÚfhgEI�CJ�X[hIuV·M�[ZD�TZCEgE�X[hIuVvCJD�YhM�IPOSCs�^�V�M�I�CEVXIPgED�[h�Z} �·MP[Z\Ø[hD,YhIXOHCsM�CEI � M � D][hQ�DFSD@feIlYhOSCJM�CJ[W\2fhgEQ OEqsrZ���tM�CJQjq � \lqsr<V_\lfeIlK��CJIlqsr 3��lz>z|{lfZgED�qsrZIWYhIuVmw � CEIXgE���SCJTZYhTRFSD���7D][�MkFEM�YhgEIuV_\lqsr�OS�lOHCJ���7Ilqsr�Ob[�MPYhp��_CS�� IP�é[hD,TZCJgS�X[hIuVm}/dvf � Q � TRFS�tD/fhgSD,CJI�TWVXD��YhD,[l¹ �naU�H`xa@ced��7D,CE�WYZTx[�M5ThgEK,D�[hQjD � D,gH��7Q�rhIÜ�tM�CJQjq�IuVX�,rhIØD � D��7D�[�CJT�3��Wz*z|{lgEIPo��f�MPYZT��<( �+*� ��w � CJIXgH\�FSD�YZDKJ�[hIuV�MP[Z\ gSI^V��[hQjq�IXT��ÉöW}dj�2��Ð}Î¸eVXI � D�[Z\'FEM�YhgEIuV_\:fhgED,qsrhIlYMîf�MPgEMP�7D,CJgSD��7IWYZD � IuVP��rhIîfZgEQ�D,OSCEIXgET OS¹OEfmIX�7D�[_TZCE�v[�MboNM�K�Q�MRC � T � MPfZQjCJI � �X}*BÚ[�MR�O � D�YhT^FS¹hq�Qjqsr×ÑPgJM�Ò�Ilqsr�÷h}ôö �@FSD]o,IXphgJM�o�D�[W\��tM�CJQjq�IuV_\ÔD � D,�tD,[_C ( �+*� V_�WfmIlK�ijCJMP[Z\ÔV�gE�P�tq,Q�naU�H`xa@cedýO�gSÌXo�[��l�tQ|avcmd�V � [hIuV_\l�tQ|Ò�TZ[ � q,Q�MP�7Q~��ÑXgJM�Ò�M��S��MkfmIXgEIuVl[�MP[Z\<O5IXOSCJM�CJ[Z\l�7Q�7IWYhD � IuV_\l�tQ5V_\lfeIlK,CJMP�tQA�ÓÑPgJM�Òbp �S��w � CJIXgS��OE�7D�TZVlQjD�Y � QvfhgSQvIPphgJ�Po � T ÷h} �N¾Z}ýB�Im�naU�
? phgJ��o�I � ÷h} ö �Xù ��D�gS�tQjrhI��tM�CJQjq�IuV_\îD � D��7D�[�Cg3��lz>z|{lgSIXo�fhMPYhTÛVîo��uVlQjO � IPOSCJQ�IWY OEQ � �îÈ Ê }� ��� �>FSD/fmIXgSI^Vl[�M�[hQ�D �naU�H`xa@ced�V_\lfeIlK,CEI^V�O�gEÌPo�[��l�tQ²V � [hIuV_\l�tQ=Ò�TZ[ � q,Q�MP�7Q²YhQ�O � TZCJIuV�MR�[Z\l�7QmV7CJDu]WCEDPw*� � � �²FSDLfmIXgEIuVl[�MP[ZQ�D��èa5�G`ba@cedÚV_\WO � D,Y � IuV�OÅV � [hIuVXIXT<Ò�TZ[ � q,Q�IXT×��÷h}��R÷_�ÅOrhIlYh[hIPCJMP�7QeoxIXOHCsM�CE[Z\lqsrÔTWVPM���IuV�MP[Z\lqsrÔ�7D,CE�WY�O5gSIuVW[hM � \W��IXo�[�M�K�D�[Zi��
M � I]V<IXpZgJ�Po � T÷h}��u¾Z}
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FR-QRPA (v.f.1)
FR-QRPA (v.f. z PP2-SQRPA)
FR-QRPA (v.f.2 bez sc.t.)
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`ba@ced OE¹�[hM7V_\lfeIlK�D�Cx�3MRCJi�qbfmIXTh�,QjCJ�/YZV�M7CSV�MPgS�Ôa@cedÞV � [hIuVXDyFLÒ�TZ[ � q,Q�DPù/��Q �UoN� �l� MPYh[Z\OSCsMNV×��÷h}Y��÷_��w � CEIXgS\bFSDbIXo�[�M�K�D�[W\:M � I ' 
 � 
 ��w²��Q�Q��²FSD�rhI � Q��7QjCJ[W\2fhgEijf�MPY:OUV_�WfZ[lTWCy\W�7Q*fhgEIR�CJ�X[hIuV_\l�tQÎM�[hD,TZCJgS�X[hIuV_\l�tQÎKNMPOHÍsMP�7Q�N:æ ��æ!ç��ÓOAIPo�[�MPK,D�[hij� ' 
 � 
��u�Ð}Ô¸�ÑXgJM�Ò�T#÷h}ôö �M��'VlQ�Yhij�tD�wÅ�,D:TZV�MP��IuV�MP[h�:OSCJMNVl�ÛVPIH�èa5�G`ba@ced VXD�YZ¹�[�M�V_\lgJMPo,[hDÔIlY � Q��E[Z�<Vl\lO � D�Y � �P}¸=MPrhgE[_TZCEQ�DkgH\lYho�I�fhgSIPCJ�P[hIuVl\lqsr#M<[hD�TWCJgE�P[hIuVl\lqsr×K � D�[hIuV�YZI<V � [hIuVXDyFLÒ�TZ[ � q,Q�D�Ý ^ÐÆV�lãv�t�OSCsM�phQ � Q�o�T^FS¹hq�Q~¹hK,Q�[hI � [hMÔfhgSD�YhfmIuVXD�YhMP[Z\îD � D,�tD,[_C ( �+*� }Ô¸ Qj[h��rhIÔrZÏÐMPYZQ�O � M�oNMPOEMÔV
BPK��SifeIlK�D�C � IXgSD � ��q�Q�ieOEfmÌXOEIPphTRFSD � I � MPfhO5Y�M�[hDGFU�tD�CJ�lYZ�tO � ÌPg�w M � ItfhgSQ=fmIXTh��QÄCJi�FSD�Yh[hIlYhThqsrZ�EQ�DÐ�rhItOHCsMNVlT ' 
 � 
�� � D�[�O�fhgEI�CJ�X[l{_[hD�TZCEgE�X[ZI^V_\l�7Q>K � D,[h�tQ } QbD,ä~��DbVl�JM � �naU�H`xa@ced gSQ�D��SD�[hQ�M� I � MPphTRFS¹òV IXpmIWqsrÚfhgSi�f�MPYZIWqsrÚMP�ØoNM � I � MPfhOSIX� �HCsMP[hYhMPgEYh[ZDGFÔ`xa@ced �7D,CJ�lYZ� ��CJD,Y�M�tQj�tI3Ò �lo,Q � � � [ZDGF·IXp � M�OSCJQèQ�[�CJD,gJM � q�Q�DtÈ Ê �ÐwZFSD7OHCsMPpZQ � QÄCsM ( �+*� D � D��7D�[�CEI^V�YhÌ � D,��QÄCJDGFS�SQ�MZw|K�IÒÓMuVPIXgEQjo�TRFSDbfmIXTh�,QjCJQjDLVl�ED,IXpeD,q�[hDyFS�EDyF@V � [hIuVXDyF5Ò�Th[ � q�QjD ' 
 � 
 ��}ÕvM � IX[hq,Q~fhgED,Yhqsr��PYZoNM^FS¹hq,DGF/K�MPOSCEQnOE�7D]OEfmIX�7D�[_T � QÉw|�,D]CEV�MPgLV � [ZI^VPDGFLÒ�Th[ � q�Q�D�w � CEIXgS\CJD�gEMPo�IXo�[hMPK�TRFSD,�tDÅM � I ' 
 � 
��PwJFSD�o,rhIWYZ[Z\xO>c�cÎöu�Hóh`xa@cedÛoN� �l� MPYh[Z\l��OHCsMNVXIP�Ô}�a@IPo�YhQjD � [ZDOE¹ � D�[ � IXgSD � M�K�[h� � IlDKJ�q,Q�D,[_Cy� �Ø��OE¹�TZgEK�D,[h�A[hM7o�� �_� MPYhD/gEÌPo�[��lqsr�Ò�IX[h�X[ZI^V_\lqsrÜIXfmD�gE��CJI��gEIuVZ��}@c�cÎöu�Hóh`xa@cedÞV � [hIuV��7Ò�Th[ � q�Q�M<M � IxFSD�YhQj[��tOSfeÌPOEIXphQ � M2feIlYhrhIlYh[hI�CJD�[ZQ�DbD�]ZM � CJ[Z��rhI�t[hIP��OSCSV�M � IXgSD � ��q�Q�i*VÔoN� �_� M�Yh[hIX��OSCJMuVPDÔ�ÓIXphgE�Po�I � ÷h}��u¾3p��E��}/c~gED�CJI�[���O·oNMPT^FSi��tM � Ihw K,QfeIXTZ��QjCEQ�DÎY�MP[hDyFèV � [hIuVXDGF�Ò�Th[ � q�QjDUVAgE�P�7q�Q~�na5�G`xavcmd�[hD,Th�tIP��[hiWfeIXOSTh[_TZCJQjD � I � MPfhOST �na5�`ba@ced gEQjD��ED,[hQ�M�YhI�V_�l�E�Si�qsr rhIlYh[hÌPC]È Ê Vlä�M � M��tD,[h�EQjD��kT�feIlK,CET � IXgSD � �Pq�QjiÅfZgEQ�VXD,Ï � DGFOEQ � D�È Ê M×[�M � IPÏ � I#pZThYhD�CsM � �,CEIH�naU�H`xa@ced
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� æ Æ �_�²�Ðw � D�ä~�,D<CJQjD,CJI�OE¹fhgEiÄCJIX�7[h�LCEQ�D��xVPI��naU�H`xa@cedýV � [hIuVXDGFUÒ�Th[ � q�Q�Q ' 
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( �+*� O·fmIXTh�,QjCEi��!oN� �l� MPYh[h�,rhI�OSCJMNVWT ��÷h}��R÷_�@OLV_\lO � D�Y � MP�7QèIPOSCsMRCJ[Z\lqsr=w²O � ÌXg·TWVXD�YZD�[Z\lqsrFEMPYhgSIuVXIR{l�HCJgST � CJ¹hgS[_�lqsr��7D,CE�WY|} ¸òrZÏsMPYhQ�O � M � I � M�fhOET�FSD:Y�MP[h� �naU�H`xa@ced!fhgSQ�p � i��,D�[hQjD� D,fh�EQjD � D,[ÛIWYÛ�HCsMP[ZY�MPgEYZ[hDGF2`xavcmd
fhgED,YhfmI^VPD�YhD�}�B·QjD��7DtVl�JM � wÅ��D<CEIÜ[hQ�DbFSD:MPgSCED,ÒÓM � CfhgSD�o�D,[�CJIuV�MP[hDGF �na5�G`xavcmd��tD�CJ�lYZ�XwhM � DxYhÌPO � D,YhI � gSIXo�fWCy� � IuVl\lqsrÔK � D,[hIuV�r�MP�7Q � CJIX[ZQ��P[_T=}ÕLMÔQ�qsrîfhgSijCEIX�t[ZIXOSÍUFSD�`xa@ced�MÜóh»5`xavcmd�[hD,q�QÄC � QÄV��Z} ? feD,gJ��CEIXgS�#ÿ �� � w~ÿ � ��OEi�q,D3fmI��OE¹WVPMuFS¹ � I � MPfhO �naU�H`xa@ced gSQ�D��SD�[hQ�M�YZIÔ�7D�[h�Si�qsr×rhIlYh[hÌPCAÈ Ê w�M � D][ZD�o�rZIXgE�STRFS¹îOSCJMPphQ � QjCETo�ijO � MP[Z\lqsr×D � D��7D�[�CJIuV ( �+*� V�IXp � MPOSCEQèfhgSD�YØOJM��tIPCE[Z\l� � I � MPfZOEIX��Vl\lfmIWK�CJIuVm}'BLQ�Yhij�tD�w��Dx`ba@ced´�É` õ d·�ÎM]óh»5`xa@cedÚVl\lO � D�Y � �<OE¹<�7D�[hDyFÎOSCJMPphQ � [h�vVPIWK,Qeo,�tD,[hD·f�M�gJMP�7D,CEgJMkÈ ÊM � I��naU�H`xa@ced M2c�cÅö^�HóZ`ba@cedÞrhIlYh[hI�Cy�X}ÕLM:oN�NVXD,g'�7ÌX�,�tDkfmIuVXD,Y�M�ÍNw>��D2[�MuF � D�fZ�EQ�D]OSfhgJ�NV�MP[hQjD2fhgEQnVPD,Ï � DGF�ÆZ��Æ×Q�[�CJD,gJM � q�Q�Q~È Ê orZÏÐM�YhQ�O � MÔgED�fZgEIlYhT � q,Q�D<Du]ZM � CJ[Z\lqsr Vl\lO � D�Y � IuVîV_� � M�o�TRFSD�c�cÅö^�Hóh`xa@ced �tD�CJ�lY�M�M �naU�`xavcmd ' 
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YhD,[h�vfZgED�OS[h�@gEQ�D,�ED,[hQ�MxfhgSD�VPD � Q�K�Qj[��Xw � CJIXgS�@OS¹tfZgED�YZ�tD�CJIX�´o��PTRFS�kT|} � CJTZYhIuVPM � QhOS�tD¹ � IXr_TtIXfmD�gE��CJIPgEIuV2ÿ �� � wlÿ � �xV]D�]ZM � CJ[W\Wqsr<M'c�cÅö^�H`xa@ced º � Á ÂXÂ�Ã�V_\lfmIWK�CJIlqsr3D�]Wq,QÄ�CsM�K�[hDyF7D�[hD,gEÑXQjD:M×[h�PO � D�Yh[hDÔM^FkQ�qsr Vlf � �_V [�MØoNMPqsrZI^V�MP[ZQ�D�� � D,YhIuVWrZIîOETh�tMPK,[h��rhIfhgEMuVlQjY � M�� �HóWaL��fhgSQ²ThgEK,IuVPM�[hiWFSD�Yh[ZIWYhTZqsrZ\lqsr�z|{lfhgED,qsrhIlYhIuVe}
�ÓQjQ �<í � �Po�M � I]OEMZwh�,D/fZgEijCEIX�7[hIXOSÍ�K � D�[hIuV:ÿ �� � w�ÿ � �kV3�tIlYhD � IuVXIX��r�MP�7Q � CJIX[ZQ��P[hD@[hD,�3�V_\lgJMPo,[Z\ØYhIXOEMPrØ[�M�fhgED,OE[h�tM:cÅcÅö^�G`xavcmd�V_\WO � D,Y � �ØfhgED2z|{WMP�7f � QÄCJ¹hYW��M:[ZD�OEfmÌ��OEIPphTRFSD#MP[hQbK�Q�MPOSCEIWK,[h�ØIXph[hIuVXD,[hQ�D#f � MRCJ[hIXOHCJQi�HóZaéV Cy\lqsr�CJI��tD�CJ�lY�MPqsr=}
óWf � [ZD��[hQjD��HóZa Vl�JM � �7IX��[ZIAYhIlq�QjD � QÄÍ �yOSD � Ò�{ � IX[ho,Q�OHCJD�[�CE[hIXT �@fmIWYZ�tQjD�[ � IXTt�7IlYhQ�J � TRFS¹Zq�IXTõ »5óAM��tf � QjCE¹hYZ�·[hML¹hgEIuVl[hQlTZV�MP��IuV�MP[Z\lqsrk�7D,CE�WY|wP[hD,oN�NVlQ�O � DÎIlYAfZgEijCEIX�7[hIXOSCEQ�gEIXo,fW�Cy� � IuV_\lqsr�K � D�[hIuV<V<�tIlYhD � IuVXIX� r�MP�7Q � CEIX[hQ��P[hDP}
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a@D�M � QjOSCJQjq � �7Vl\lfmIWK�Cy�m3��lz>zò�tM�CJQjq�IuV_\lqsrÛD � D,�tD,[�CJIuV�fZgED,V��PYZoNMP[h���HCsMP[ZY�MPgEYZ[Z\l�ìM � D�pmIgED�[ZIXgE�tM � Qjo�IuV�MP[Z\l� `xa@ced fhgEQjp � ij��D�[Zi���OS¹�Vlä�M � M3fmIXTh��iÄV�MP[Z\l� MPfhgSI0]WQj�3�Pq,Q��P� [hD�q,QjCH�� QjVP�<[�M�gSIXo�fZCy� � I^VP��K � D�[��Ûÿ �� � w�ÿ � ��V�r�MP�7Q � CEIX[hQ��P[hDP}�c~gED,CEIØOJM�CJQjD,CEIÜ[hD�TZV�MP�,TRFS¹=}ØBY�MP[Z\lqsrÜ`xa@ced �7D,CE�WY�M�qsr�OJM]CsM � fhgJMPq,TRFSD � D,[�O@gSD�fhgSD�o,D�[�Cs�Pq,Q�IXT:CEVPIXgED,[hIXT�IXfmD�gJ�RCJIXgS�tQâ �� � w5â � ����feIPo�gEQ�Vlo,ÍJMPr�� ��÷h}¼÷�öX�E�Ð} í�VXD,YhD�[Z\�fhgEijOSCJTZf Vl�JM � [hD,�kThOEivp��lÍ3OEfhgE�NVW[��PwLM �qsrhq�D,�tDxfmIXTh�,QjÍ�`xa@ced �tIlYhQ�J � ��q�Q�T|w � CEIXgJ�AQjYhD·o�MAgJ�P�7D�q·`xavcmd Mka5`xa@ced�fhgSQ�p � i��,D�[hiMLFSDyF@a@ced �tM�CJQjq�Dx�7ÌX��T:�tM�Í5[hD,[_T � IuVX�/fhgSi�OEfmD,V � �:IlY�K � D,[hIuV:ÿ �� � whÿ � �Z}B�CEDGFHCJI � MPfhQÄCJI � DkOE�7DtfmIX�7IWq,IXT×ó ? �4�P�xOSqsrh���tM�CEQ�q � �,rhI��7IlYhD � T×O � ¹h�3M � QèV_\lo�[�M��IXfeD,gJ��CEIXgEIuVbÿ �� � w�ÿ � �5VxYhI � IX[�M � DGFS�Si�qsrA`ba@ced �7D,CE�WY�M�qsrbV·feIXgSIuVW[hMP[hi_O�`ba@ced M�a5`xaU�cedAw�M � DÔM^F7V fhgED,OE[hIP� gSQ�D��SD�[hi@Y�MP[ZIX� YZQ�MPÑXIP[�M � QjoN�Pq,Q�IXTÛ�7IlYhD � I^VP��rhI�r�MP�7Q � CEIX[hQ��P[_T=}c�ÌuVXIlYh[Z\7fhgSD�YhfmI �_� MPY7IbfeI�CJgED,peD@gEIPo�fZCy� � IuV_\lqsr3K � D�[ZI^V]Vkr�MP�7Q � CEIX[hQ��P[hD�[hM/gSD � IP[h�SCEgET � �q�Q�T � � D,YhIuVWrZI�OETh�tMPK�[Z��rhItfhgJMNVlQ�Y � M��q�HóZav��OEM3[hD�fmIPCSVWgSYhQ � V�fhgSD�OS[Z\lqsrØMP[hQ�cÅcÅö^�G`xavcmdº � Á|ÂXÂ�Ã�V_\lfmIWK�CJIlqsr=} ? fmD�gJ�RCJIXgH�îÿ �� � wÅÿ � ��fhgSQjCJIP�ëOSfeÌPOEIXphT^FS¹ � D�[Û�tM � �to��7D�[��îfmIlK�iÄ�CsMP[Z\lqsr×D�[hD,gEÑXQji~M�z|{lfhgED,qsrhIlYhIuVe}��vIWY�MuFS�tD�w²��D7c�cÎöu�H`xavcmd FSD]�tD�CJ�lY�MZw � CJIPgJ��Q�YhDAoNMgJ�P�7D�q3a5`xavcmd!MPfhgSI0]WQj�3�Pq,Q�DtMÔV�FSDyF'�tIlYhD � IuV_\WqsrÛ�tM�CEQ�q�Q�MPqsr�OEM�Thf � M�CJ�_TRFS¹ÛMuFkK � D,[_�ÿ �� � w5ÿ � �lwUfmIlYhIXph[hDÔM � I�V D�]ZM � CJ[ZIX� gEQ�D,�ED,[hiÉ}�Bv\WO � D,Y � IX� [����ErhIîO � ¹h�3M�[hQ�M3FSDPwU�,Df � M�CE[hIXOHÍi�HóZa�OEM:Yh�<oNMPpmD�o,feD,K�QjÍxV�gJ�P�7q�Q�Y�MP[h�,rhI#� c�cÅö^�H`xa@ced'w²M � D,peI3fhgED,OE[h�,rhI_�·feIR�OSCJTZfhT�� OED � Ò�{ � IP[ho�QjOSCJD,[�CJ[Z\l���]V_\WfmIlK,CJIP� FSD�Yh[hIlYhThqsrW\Wqsr�z={_fhgED,qsrhIWYZI^Vm}tÙ�D,[_CEI�OSfeÌXOSIXpVW�EM � [hQ�DLFSD2Th[hQÄVXD,gEoN� � [��X}�c~gSD�OE[_¹îf � M�CE[hIXOSÍ �HóZa´ÑXMPgJMP[�CETRFSD � D�[ØVØfhgSi�f�MPYZD7gSIuVW[hM � \WqsrfhgEIPCE�X[hIuV_\lqsr�M][hD�TWCJgE�P[hIuVl\lqsr�r_ThOHCJÌPC � V��Po�QjKNMPOHCJQ�q,IuVl\lqsrÔOSCsMNVPI^Vm}

c~gSQ�[hq,i�f �6�����#���%� 
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 ' ������� �����
	��tD�CJ�lYZ�7� �na5�G`xavcmdx�lFSD�[�MNVWgSrh[_TZCy\/CsM � wP�,DFSD�Yh[hIlYhThqsrZ�5z={lMP�tf � QjCE¹hYZ�LfeIlK�iÄCsMP[h��V/gJ�P�7q�Q~�naU�H`xa@ced OEf+Fj��M^FS¹��HóWa Th[ZQjVXD,gEo�� � [hDx�Ó[hDÐ�oN�NVlQ�O � DAIlYÜgEIuVl[hIXOHCJQèfZgEIPCE�X[hIuV_\Wqsr×M3[ZD�TZCEgE�X[hIuV_\lqsr � V��Po,Q�KNM�OSCJQjq�IuV_\lqsr×r_ThOHCJÌPCs��}·BLÌXpeD,qfhgSVP�<[_Th�tD,gEQjq � �3gSQ�D,�ED�[ZQ�D �na5�G`xavcmd�OH�lOSCJ�,�kTÛgEIuVl[hijqtT � �Po�M � IZw��,DtV_\lo�[�MP�ëgEIPo�fZCy� � IR�Vl\lqsrîK � D,[hIuVÜVXI �na5�G`xavcmd [hQ�DLFSD2�3M�gEÑXQj[�� � [��Pw*M � D]o,[�MPK�[ZDtIuVlf � �_Vl�_TRFSD3OSfhgJ�NV�MP[hQjD2OJMfeIlK�iÄCsMP[h�,rhI�3��Wz*zÜ�3M�CEQ�q,I^VP��rhI'D � D��7D�[�CJT��)( �+*� �nV7IXp � M�OSCJQ�VPD,Ï � DGF�KNMPOHCJQjq�IuVXIR{_KNMPOHCJQ�q,IuVXDGF� ÆZ��Æm�ÅQj[_CED�gEM � q,Q�DP}��LM � DyFUfZgED·OHCsMPphQ � QÄCJT7rhIWYZ[hÌPC ( �+*� OS¹:YhÌ � D,��QÄCJ�LgH\lYho�I]fhgSIPCJ�P[hIuVX�bMA[hDÐ�TZCJgS�X[hIuVX� � IXgED � �Pq,Q�DvV7o�� �_� MPYh[ZIX� OHCsMNVXD[�èa5�G`ba@ced'}_Ù5Q�D,CEIAÒÓM � Cy�7CJgED,p�MkphgEM�ÍUYhI]¹WVPM�r_�fhgEQ~OS[�MPr��Pqsr×I:ThO � TZCEIWK,[hD�[ZQ�D2gED�M � QjOSCJQjq � \Wqsrh�naU�H`xa@ced�V_\lfeIlK,CEIuVe} �LIPOEQ�MRÏ'`ba@ced´V � �[hIuVX�·Ò�Th[ � q�QjD·IXphOEMPrhIuV�M � Q � D,[<K � D�[��3â �� � }èB~�lqsr���YhoNM^FS¹Zq/o,Iko�ijO � MP[Z\lqsr�V_\lO � D,Y � IuV×��feIPo�gEQÑXgJM�Ò@÷h}ôö �:M��S�'�7ÌX���7D<fmI^VPD�Y�MRÍNwÅ��D:oNMPrZgE[_TZCJQjD�IXfmD�gJ�RCJIXgSI^V#â ���� w ����æ�Æ �_� �AYhIÜV � [hI��VXDGFÎÒ�Th[ � q�QjD<Ý ^ÐÆV�lãÅ�7ÌX��DvVl\lgEMPo�[hDxfZgEQ�OSfhQ�D�Í � OSCJMPphQ � QjCED·`xa@ced fhgED,YhfeIuVPD�Yhi=gSDNM � Q�OHCJQ�q � \lqsr3��Wz*z��tM�CJQjq�IuV_\Wqsr D � D��7D�[�CJIuVÛV IXp � MPOSCEQUVXD�Ï � DyF/ÆZ��Æ Q�[�CJD,gJM � q�QjDP}�c>IXo�[hMP�tD,[�M^FS�7DPwU�,DYhDKJ�[Zi�q�Q�M���÷h}Y��÷_�·oN� �_� MPYh[h�,rhIÔOHCsMNVlTýÝ ^ÐÆV�lãx[hQ�DLFSD7��Q�M�Yh[��W��OSfeÌPOEIXpmIX��IXph�7D�YZo�D�[h� � D,[[�M�fmIXTh�,QjCy\�OEqsrh�,�3M�CEQ�q � \Ø�7IWYhD � M:Y���OEM�TZf � M�CE[hQjÍxM^F·V�gEDN� � [hIX�éfhgEijf�MPYhD�} � IPgE�t� � [��MP[�M � �lCEQ�q � \�V_\lfmIWK,D,Cg�naU�H`xa@ced
�tM�CJijq3fmIX�7IWq,IXTîOSCJMNVWTý�Ó÷Z}���÷��/VîgSDNM � Q�OSCEQ�q � IX� �7[hI��rhIuVWgSOSCSVXIuVXIX� �tIlYhD � Q5[hQjD]FSD�fhgEIPp � �,�tIuV_\X} d � IîOS�tD:Vl�JM � O � ÌXg3TZVlQjD�Y � QÉw �èa5�G`ba@ced�tD�CJ�lY�M@FSDb[hD�fmIXTh�,QjCJD�Ïs[��][�M]IXfhQjO�FEMPYhgEMkO#R�æ S/whgED,OEfmD � CJiÄVXD'M � fhgSD õ »5ó�M��tf � QjCE¹hYZ�f � M�CEi<� � æ ����}��LQjVPD�gEÑPD�[hq,Q�M�a@ced��3MRCJi�q:OEM�[hD�Yh��IWYZOSCJgE�P[hQÄÍtfmIX�7IWq,IXT��,Q�MPYZ[hD�rhI#o
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? phgJ��o�I � ÷h}ôöXöWù  � IXr�MxVlf � �_VlT � OED � Ò�{ � IP[ho�QjOSCJD,[�CJ[hDyF ��feIlYh�7Q�D,[ � ���Ó÷h} ÷�¾��~MbgEIXo,fZCy� � IuV_\lqsrK � D�[hIuV�ÿ �� � wvÿ � �#r�MP�7Q � CEIX[hQ��P[_T [�M�V_\lO � D�YhI � Vò`xa@ced'wUc�cÅö^�H`xa@cedAw��naU�H`xavcmd�MfhgSD�OE[W\WqsrÔVl\lfmIWK�CJIlqsr 3��Wz*z��tM�CJQjq�IuVX�,rhI2D � D,�tD,[�CJT=}
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B�gE�P�tq,Q�YhQ�O � TZOEQ�DÔTZV��PYho�MP�tDÔfhgED,rZÏÐMPY VW�SD,C � \lqsròTZV�MP�,I^V�MP[W\Wqsr `xa@ced Vl\lfmIWK�CJIuV�tM�CJQjq�IuVX�,rhI<D � D��7D�[�CJT ( �+*� �ÓIXphgE�Po�I � ÷h}ôöXöX�Ð} aPD]YhD��7IX[h�HCJgSI^V�MP[W\ÔVlf � �lV�gEIXo,fZCy� � IuV_\lqsrK � D�[hIuVtr�MP�7Q � CJIX[hQ��P[_T2[�M'V_\lO � D,Y � �:MA�7IWYZQ�J � �Pq,Q�MbgEQ�D,�ED,[hiefZgEQ|fmIXTh�,QjCEi � OED � Ò�{ � IP[ho�QjOSCJD,[�CS�[hDyF ��OSqsrh���'��oNM�peD,o�fmD�K�T^FS¹hq�DyF�OSf � [hD,[hQ�D �HóZa V Y�MP[ZIX� �tIlYhD � QÉ}òBL\lo�[hMP� fmIXTh�,QjCE��rhIIXo,[�MPK�D,[hQ�MÔFSD,Yh[hIPC � QjV_\lqsr �7D,CJ�lY#FSDÜo�gSDGFS�2\�o � IX�tD,[�Cs�PgSI^V � V_\lO � D,Y � IP� oÜfhgED,Yhqsr��R�Yho�M^FS¹hq�DyFAKNMPOHCJQÉ}��*MNVl\#rhIXgS[Z\×ÑXgJMRÒ5IXphgE�Po � Tî÷h}ôöXöÔIPphOJMPr_TRFSD<`xavcmd�fhgSQ�p � i���D,[hQ�MWw � CEIXgE�OJM�feIPTh��iÄVPMuFS¹×V×OE¹ZKNMPOS[Z\lqsrÛgEDNM � Q�OHCJQjq � \lqsr×Vl\lfmIWK�CJIlqsrm3��Wz*z��tM�CEQ�q�IuV_\lqsr�D � D��7D�[�CEI^V#MOE¹#[hD�q,QjC � QjVP�2[�MÔfhgSijCEIX�t[ZIXOSÍbgSIXo�fZCy� � I^V_\lqsrîK � D�[ZI^VÜVØrhMP�tQ � CEIX[hQ���[hDP}2c~gEQ��7D,CE�WYhD �naU�`xavcmdë��ÏÐMNV_\ÛYhI � [Z\�ÑXgJM�ÒJ�'o�MPOJMÜ[hD,�3�Üo��'�WOSD � TZV��PYho�M�Íg�naU�H`xa@ced
�7IWYZQ�J � �Pq,Q�TîpmD�o
�yOSD � Ò�{ � IX[Zo�Q�OHCJD,[_CE[hDGF �'fmIWYZ�tQjD�[ � �Xw � D,Yh��D2MuFvfeIX�7Ilq�IXTÔ[hDGF �naU�H`xa@ced Th[hQÄVXD�gSoN� � [hDAo�MR�fmD�o�fmD�K,TRFSD�o�MPqsrhIuV�MP[hQjD��HóZab}uB�fhgSi�f�M�YhD�fhgED,OE[Z\lqsr7Mvc�cÅö^�G`ba@ced V_\lfeIlK,CEI^V3��ÑXgJM�Ò �xVlfhgEMR�VXIÜYZI � D3M�rhIXgSDu�'�t�P�7Dt�7IX��[ZIXOSÍAfeIXgSIuVW[hM�ÍkVl�ED�C � ��CEgEQÎV�MPgSQ�MP[�Cy�×Y�MP[W\Wqsr �7D,CE�WYò� CN} F,}oN� �l� MPYh[Z\#�7IWYhD � � � OED � Ò�{ � IP[ho�QjOSCJD,[�CJ[�� �tfmIWYZ�tQjD�[ � M �
gSIXo�fZCy� � I^VP��K � D�[��#V#r�MP�7Q � CJI��[hQ��P[hDu�Ð}vBLQ�Yhij�tD�w���D@FSD,Yh[hIPC � QjVP�A�7IWYZQ�J � �Pq,Q�DxD�]ZM � CE[h��rhI�M<c�cÅö^�G`ba@ced gEQjD��ED,[hQ�M7OJM3fZgEQfhgSD�YhfmIuVXD�YZQ>rZIWYh[ZÌPC ( �+*� Vl\lgEMPo�[hD/[hD � i��SQ�MZ}¸=�NVXD�gSIX�éoAfhgED,o�D�[�CEI^V�MP[W\Wqsr#�SCE¹hYhQ�i�FSDAÒÓM � CNwe��D]¹ � IXr�M3gSIXo�fWCy� � IuVl\lqsrØK � D�[hIuV�r�MP�7Q � �CJIP[hQ��P[_T�V�`xavcmdé�7IWYZQ�J � �Pq,Q��PqsrÜFSD�gEÌPo�[�MÛM�o��NVWQjOEivIWY � IX[ � gE��CJ[hDyF�`xa@ced��7D,CE�WYW�
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�ÓOEfmÌXOSIXphT�V_\WfmIlK,CJT�a@ced��tM�CEi�qu�Ð}nc~gED�CJI2fhgSQ|gED�M � QjOSCEQ�q � \lqsr<Vl\lfmIWK�CJIlqsrAFSD�Yh[hIlYhThqsrW\Wqsr�MYZVXIRFSQÄCy\lqsr�z|{lfhgED,qsrhIlYhIuV:OvfmIXTh�,QjCJij�!`xa@cedÞfhgEQjp � ij��D,[hQ�MkQjYh¹hq�D,rhI7oNMtgE�P�7D�qbOE¹hK�MPOE[W\WqsrMPfhgEI#]WQ��t�Pq,Q�i �Óa5`xavcmdAw�óh»5`xavcmdx�WFSDÎfmIPCEgED�pZ[h�ÎfZgED,VPD�gSQjÍèV_\lo�[hMP�ÞIXfeD,gJ��CEIXgEIuV/ÿ �� � wXÿ � �fhgED/Y�MP[_¹Ø`xa@ced �tD�CJ�lYhTî��[�MPfhgSi �_� M�Y�V:OSqsrh���tM�CJQjq � IX� �7IWYZD � Q���M7V:fZgEi�fhMPYhD/feIPCEgED,p_�Q�qsr�TZV�MP��IuV�M�Í5V�fmIXTh�,QjCJIP�ÞFEMPYhgSIuVXIX�
rhMP�tQ � CEIX[hQ���[hDP}
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B � MPfZQjCJI � D]öl} �X}ôö<peI � M<fhgSQnIWYWVXIlYhD�[hi�M��tf � QjCE¹hYZ� 3��Wz*z|{lgEIXo,f�MPYhTÜTWVXD�YZD�[���M � CJD,gE[�MRCJijV��[�M��tIP��[hIXOHÍAV_\lfeIlK,CETm��D�gE�7Q�rZI�M � MP�tI���{lÙ>D �j� D,gEIuVlrhI��tM�CJQjq�IuVX�,rhI�D � D��7D�[�CETm3��Wz*z|{fhgEIlq�D,OETØVÜQ�[�CJD,ÑXgJ� � [hDyF·gSD�fhgSD�o,D�[�Cs�Pq,Q�Q@� VWo�ÍsMPr�� � öW}��1�X�·M×�ÉöW}��0j��S��}/BL\lrhIlYhIXTØCy\Wqsr�CEIÔYhDÐ�J�[hi�q,Q�iWFSD�wm�,D'[ZD�IXphOEMPr_TRFS¹�¹hf � [_¹�OS¹hOSCJMuVlT�Vlo,phThYhD,[Z\lqsr×OHCsMNVXIuVÔM2D�[hD,gEÑXQji²fhgED,qsrhIWYZI^VP��rhIFEMPYhgJM:o7z>z|{lfZgED��7D�[��P}<ÕLM � IP[h�SCEgET � q�Q�T�Y�MP[Z\lqsrîD � D��7D�[�CEI^V�feIPCEgED,phTRFSD��7D7feIXo,[�M�Í � D,[oN� �_� M�Yh[Z\ÜOHCsMNVØfeÌuVPIWYh[Z��rhI�M�V_\lO � D�Yh[Z��rhI7FEM�YhgEIuVX�,rhI�OS�lOSCE���kTÛM�K�MPOEIuV_\ØVl\_VPIRF3�Éöl} �^¿P�FSD�Yh[hIlYhThqsrW\Wqsr z|{lfZgED�qsrZIWYhIuV_\lqsr IXfmD�gJ�RCJIXgSI^Vm}�¸ÚrZÏÐM�YhQ�O � MØIXfhQjOET�FEMPYhgSI^VPDGF7�HCJgST � CJ¹hgH�CJD�YhMØ[ZQ�D/FSD<Qj[�CJD�ÑPgJ� � [_�×V_\lfeIlK�D�C 3��Wz*z � gED,D�[hIuV_\lqsr Ò�TZ[ � q,Q�i�CJM � [h�PgEIlK�[Z\îM � IÜpmD��,[hDfeIXTZ��ijV�MP[W\<fmIXOSCEThf:OEI2OETh�7IuV�MP[hi�� q�D,o/Qj[�CJD�gS�tD,YhQ�� � [hDvOSCsMNV_�×� VWo�ÍsMPr��×� öW}��uø��UM:�Éöl} �u¾X�E��}
�vÌ � D,��QjCy\l� pmIWYhIP�
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	 U�� < �.U��+\7� V
� ` 	 U
��< �.U
�E\7� �

� L l n W+[���7Zp
� � N@5BA =I;&= 3?N =~� 5LK � � ���U�� � ���U�� � 1 G�;&= K \&M K x >:z�C ��a �.7:= 3?>:Ka3 �0��� � �"8
� �U� ���k\&�

� � �U � � � �U�� � < Q ?jC 	 ��
U �?MC �� U��?MC \ �� U �?MC �� U��?MC � b� ? b� C ` l n W+[����@p

C N@5BA = AZ1 >&A = 1jADC � >:z � 1 ;:M K`5 n:7�� �� U?MC f �� U?MC J)nr7 3 8 >:ADC � >:z = ADC8>:K E�� 14K lon W �&�Zp �b� P�< � VP � �P AB� VP � �P ` dse < > `Tgih L l n W+[����@p
� > 7 3 � 2 l�� p A [ > �kH?9�a 3 ;:= q JLMO9&_ >:A J~j0�.3	<�s � N@5LA = ADC � P f ��P N ; yDCZA 7 >:z?1 9 l CRQ JLM 3 7 >&z?1 9 p
a �.7:= 9 ;:= K ���-e�e+g8;&= 3?1j3?>&3 W


 > 9 1j3 = K E N@Q E,F C8Q ; A H 5BA E,Foe �we�e+g8;:= 3 E,F A 7 ADC J 1j3 ; A 9:x K M K = ADC�> � N nt\�G.[P9t7 C �|l
> G.J 5BK E,F�a 3 7 >:A H��kJ 5BK E ADCRQ E,FjJ 5 � CZADC ;&= 3 ;:= A.5��.> ���Ha >:3 9 5 = �Z> � A \ A E,F 9 C �.x ADC � >&Q E,F a �.7 Ka3 =
l S	T6U{I f S	T i IDpVW�h CZA = K ��a 9 N.A.1 ;:M 3P5L>:z4l � g n p���� A J E K MOG 5BA = ADCZz�C = J 5LC �
P
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F�� 5�� � ` ����� � � ` ����� � � ` F�> 5�� � ` F�> � � � ` � � � � � ` � � S � � ` ��� 5�� � ` F ��� � � ` F ��� � � ` � � S � � ` � �
	 � � W

R >&3 =)y KO3 a 3 7 >&A.5 M KaCRQ E,FUa 3 7 >:A H��.J 5LK E AbCRQ E,F J 5 � CZADC \ A M K ; A H qa5 � >:z [�k A8A 7&J~l < �|� AZ>:ADC F A
; A.5L3?> E K G.Ma9 NkA = K y ADC � >:z F A 3 A 9:M AZ1 \ ADC J N.A 9 KO>@5B3 = � N E KOA 9 � h � 7 �k� W :�G.J M 3 7 >:3 J 143 = Ka3 _ K M K�.3	< = ADC8>:K EP9t;:= 3 ;:= A.5��Z> � � >:3 9 5 = �Z> � f ;:= K H A.1 ;:= q JLMO9&_ >:z ;�G.= ADC �.E KO3 ; A.5L3?> E K G.Md� �@? f�DC�\ A M K 9:= H 3?>&z [ 3?1 ; K = K E N@Q E,F�s A = 1 n&M ���J: � � � W ��= 3 9 C �.x AbC � >&z a �.7&=BG 1 G 143 P

S	T U{I&P �@?4< FnL��

�F�GJI�K f �HC < F L������9GzI�K f
S	T i I&P �@?�< FnL���� F GJILK f �DC < FnL���F � GJI�KjW

: � CRQ ; A H 3P5 �r��� � 3P>:3 =�y KOq � C M >:ADCRQ E,F�s 9 >:N E Kaq ; Ak5 = 3 \:9�a 3P143 ; A [ > ��j H��kJ 5BK E ADCZA g8H��.J�l
5BK E A.C n l ;-l ; f A p � H��kJ 5BK E ADCZA g87 KO3 = ADC n l ;-l F f |Yp�J K MO9<= 3 [ K 7:9�GkM >:3 a KO>@5B3 = � N E Ka3 W�� ; 5BKa1 GkM >:3
F A 7 >:A.5 � 5 Q E,F 5LA ; �.= � 14365 = AbC J �49:= H?9�a�nw[ 3 ��; 3 = KO1j3?>@5 G.M > ��E,Fw7�G 5 W 
 3 � N.A J~j4| J)n C�K J q J
; A M A F A 9 K [ A \��.= K E N.z F A � > �.M � y ADCZz F A J 5 � C 9 l ;:= K \:9:7 ADC � >:q �&� C [P\:9:7 3P>&Q E,F0J 5 � C.ADC p � J
; A M A F A 9�p � 14A 5 l h 3 MOM 3 = ADCZ3 a>y K y � >@5BK E N.3 a%= 3 [ AZ> � > E KO3sl ;:= K�A ; K J 3 F�� J 5 � C.AbC pVW@1 A 7 >:A.5 �
A J � ;:= K 9 C �.x ADC � >:q�NkAZ>:N = z65B>:3 F A ���-e�e+g8;&= A E 3 J 9 9&=LH?9Ha 3 � > �.M Q [ A 9�n:7 �Ha ADC A a 3 7 >&A 7:9-l
E,F Q E,F�e+g8;:= 3 E,F A 7 A E,Fr[^; yDC.A 7 >&z F A � C8Q J M 3 7 >:z F A a �.7:= �&W3 Ka3 � A.1 > �._ 3 a ;&=BG.E 3�C _ � N!>:KO3 a 3 = 3 ;:= A 7:9 NkADC �|j 3 ��; 3 = Ka143P>@5 G.M >:3 ; A MOH��.J���e�e+g8= A [?; �|l
7 ADC J^; A 9&x Ka5LqO1 ; �.= � 1j3P5 = ADC F � 1jK M 5BAZ>&K G > 9 A 7:; ADCZ3 7��Ha�n:E K E,F = 3 �.M K J 5LK E Nk3 a�J K`5 9�G.E KOK f �.M 3
_ 5 n&7 K 9 1 J 5 �.\ K M Ka5 � ��E Ka5 M KaC.A J 5LK ;&= 3 [ 3?>@5BADC � >:3 a 1j3P5 � 7
� � � � l~�r��� � l � � � l <��r��� � p > �
[ 1j3?> 9 KO>@5L3 = � N H >�Q E,F J q M C F � 1jK M 5BAZ>&K G >:3 ��a 3 a ; A = ADC�> � >:KO3 J A J 5 � 5B>&Q81jK 7 A J K ����; A 9&x qaC �|l
>&Q814K ����� � ;:= K \:M q x 3?>&K � 1jK Wx� 3 [ > G 1j3 f x 3 �r��� � CRQ ; A H 5 ��a 3 7 >&A 7:9&E,F Q E,F � 7 C.A a Ka5 Q E,F
exgR;:= 3 E,F A 7 AbC C � N �.[P9�a�n CRQ = �.[ > n E K`5 M K`CZA J~j > �s[ 1j3?> 9 H��.J 5BK E ADCZA gRH��.J 5BK E ADCZ3 a KO>@5L3 = � N E Ka3
A ;&= K 7�� >:3 a�J K M 3 | � 
�� ���98&3 ��h ��7"82��� ����� W ��= 365BA �Ha C!> �._ 3 a�_ 5 n:7 KaK 8
�&9Ha 3?1j3 ; �.= � 14365B3 =| < � L ���_GJILK f NR5LA = z F A0CZ3 � N.A J�j C �8\ 3 =BG 1j3 [ Ka>@5B3 = C �.MO9�a 3 F A 1jA x >�Q E,Fos��8[ KON G.M > �8E,F
F A 7 >:y.5 �21 � ���k� �<J K MO9sA ; AbC �.xP9�a 3?1j3 [�� CZA � >&Q ;��.= � 1j3P5L3 =PW{<
n:H��.J�j A 9 5B3 J 5LAbC � >&K � >:A l
CZ3 a4;&= 3 [ 3?>@5BADC � >:3 a 14365�� 7��	� � � l~�r��� � f = 3 J ;#W � � � lb<��r�
� � f a 3 �Ha a 3 aj; A = ADC8> � >:Ka3
J A J 5 � 5B>&Q81jK ; A 9:x qaC � >&Q81jK �r�
� � ;:= K \:M q x 3P>:K � 14K W � q J N � >:zwCRQ JLM 3 7 N � \&9:7 3?1j3 N.A.> l
s = AZ>@5BADC ��j�J CRQ ; A H 5 � 1jK#C _ 5 � > 7 �.= 7 >:3 a������ � 1j3P5�� 7 3<l �r��� � p f C = 3?>&A = 1 �.M K [ ADC � >:3 a
����� � 1j3P5 � 7 3^l � �r��� � p ��a 3 a'o J 3 M=sFg N.AZ> [ K J 5B3?>@5L>:3 a�q CZ3 =L[ KaK l <93 ����� � p f N@5LA = z J�njE,F��|l
= � N@5B3 = K [ ADC � >:z4C H��kJ 5BK � W � W � W_:
� A F A 7 >:A.5L3?>:Ka3jC ;:Md� C 9 ;&= 3 J >:z F A0C8Q ; A H 5 9 7 C.A a Ka5 Q E,F
N.AZ1 9 5 G 5LA = ADC�Cj1 � 5LK E K �.E,F 
 f � f � lon W ���@p C =BG 1 E K � � � l~�r��� � 9 C �kx?9�a 3P143 �Ha �r�
� �
14365�� 7:9 J 3 � � N@5B>�Q�1jK�N.AZ1 9 5 �.H >&Q814K%C [ j��kF 14K!l ����� � lbR 7 p6W ��= Ka> E q ; �r��� � leR 7 a 3
A 7:M K _ >&QsA 7 _ 5 � > 7 �.= 7 >:z F A �r�
� � ;:= K \:M q x 3P>:K � C 5LAZ1 f x 3 > �Ha J N.y =%J �j;:= 3 J >:3!C �8; A H q`5 �|l
a�n N.A.1 9 5 G 5BA =~� A \:J K �.F > 9 5Lz4C 1 � 5BK E K �kE,F 
 f � f � � ; Ak5BAZ1 J � C ��a �k7:= K � K E,F J 5 = 3 7 >:z
F A 7 >:A.5 � C � ��
�` � C G N 9:9hW ��= K ; AZ1j3 O 1j3 f x 3IC �r�
� � J � N.AZ1 9 5 G 5LA =�� \ K s 3 = 1jK �Z>:ADCRQ E,F
A ; 3 =BG 5LA = ADC F >&3 c > �.F:=LG.7:[��Ha�n J CZA a A 9 J 5 = 3 7 >:A 9tF A 7 >:A.5LA 9 C J 5 � CZ3 � ��
 ` � W �r��� � l
R 7 ;&= q J 5 9:; 14A 7 K 8 N 9�a 3 7 K �	y AZ> G.M >:3 H?M 3?> � 1 � 5Lq E 
 � � C ; A = AbC8> � >:q J A _ 5 � > 7 �.=L7 >&Q81
;:= q ; �.7 AZ1 l 
���������� f ����������� p > �.J M 3 7 ADC�>�Q�1 J ; y J A \ AZ1 P


 d > 5 g 5 ` > � g � h < 
���������� \ � 4�565 d > 5 g 5 ` > � g � h%u �? / � ? / ?"1 �jC�/sC01 `
� d > 5 g 5 ` > � g � h < ����������� \ � 4 � � d > 5 g 5 ` > � g � h%u �? / � ? / ?"1 �wC�/fC01 ` lon W [�[��@p
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���������� < d � ? /+A �.C�/ h ��? / ? 1 �wC�/sC01 A¢� 4�565 d > 5 g 5 ` > � g � hj` ����������� < � 4 � � d > 5 g 5 ` > � g � h Ll n W+[&[�[bp
��� 5LK E�� � d > 5 g 5 ` > � g � h <���? / ? 1 �wC / C 1 A J 5 G C � C �r��� � lbR 7 >:3 [ 1j3?>:3P> G&W

: �Ey.= ��s 3^n W � � a 3 [ A \&= �.[ 3?> G<;&= C G � � 3 ��E K`5 �.H > G 3P>:3 =�y K � l � 5 p0a �k7:= �4S	T d�e C [?G C8K J~lM A J 5BK(A 7 ; �k= � 1j3P5 = � A f ; A H qa5 � > G�[ ; ybC.A 7 >:z F Awl S	T,U;Igp � C8Q J M 3 7 >:z F A0l S	T i Ibpda �.7:= AbC.z F A
J��8J 5Bz?1 9#W � A = ADC8> � >:Ka3 a 3 7 >:A.5 M K`C8Q E,F��r��� � ;:= K \:M q x 3P>:q 9 N �.[?9Ha 3 f x 3 ;:= K$CRQ ; A H 5B3 � 5 a 3
� \:=BGk[ AZN n W � � P�R >:3 =�y K ��;:= CZz F A � � C [P\:9:7 3P>:z F A J 5 � C 99a �k7:= �jS	T d�e � N.A s 9 >:N E K ��; �.= �|l
1j3P5 = �;A#W p = ��s���� [ > G.[ A =�OR9�a 3ICRQ ; A H 5 � []a �k7:= � S	T6U{I f yZ= ��s�����[da �.7:= � S	T i IZW � [ > �.H 3P>:KO3
a 3 7 >:A.5 M KaCRQ E,F ;&= K \&M q x 3?>:q a 3 C ��J CZ365 M 3P>:z!C<5B3 � 5L3 W
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b)

� � � l~�r��� � � � � � l <������ � C0A \:M �.J 5LK$C �.HP_ q E,F J q M6A J 5 �.\ K M >:3 a _ K � � NkA C _ 3P5BN � A J 5 � 5B>:z
1j3P5�� 7��.W	1 A 7 >:A.5 � � 5 9:= H 3P>:zjC � � � l������ � � � � � l <��r��� � N M 3 J �Ha�n J = �.J 5 n:E A 9 J K l
M A 9 Ar; AZ1 �.Ma_ KO3 � N.A�C A J 5 � 5L>&Q E,Fw;:= K \:M q x 3P>:K �kE,F#W¤h A.5BA JL;:=LG C � >:KO3 a 3 [ > �.H >:z F:M � C8>:3^> �
3?>&3 =)y K G.E,F ; A H qa5 � >&Q E,F [�; yDCZA 7 >:z F A a �k7:= � l yZ= �|s n W � � �@pLpVW � �.9Ha qO1 � C G%J K`5 9�G.E K � > �.J 5 G C �
C0A \:M �.J 5BK�1 �.M 3 a�J K M=�_A f N 7 3�14365�� 7��wJ 3 � � N@5B>&Q81 CRQ ; A H 5LAZ1 7 C.A a >&Q E,F NkAZ1 9 5 G 5BA = ADC
C �
� � 1 � 5BK E K �.E,F l �r��� � leR 7 f � � � l~�r��� � f � � � l <��r��� � pj;:= 3 7:; ADC.3 7 �Ha�n 1j3?> _ KO3
F A 7 >:A.5 � � 5 � NkA<A J 5 � 5L>:z ;:= K \:M q x 3?>&K �&W � A [ A = AbC � >�Q = A [?7 KO3 M > �%n:= AbC8>:K$>:Ka3?N.A � N@Q E,Fw7 3 l
J � 5BqO> GJI�K a 3 ;:= K � 1 � 1 7 y J M 3 7 N.AZ1 M 3 ;:_ Ka3 F A J ;:M >&3?>:K � � �.9&M K F A ;:= KO> E q ;:9 = 3 �.M K [ ADC � >:z F A
;:= 3 J >�Q�1*C ��a �.7:= 3P>:qO1 NkAZ1 9 5 G 5BA = ADC C ����� � 1 � 5BK E K �.E,F lon W ���@pVWA� �.E,F ADC � >:Ka3 � �.9:M K F A
;:= KO> E q ;:9 5B3 7��wF:=BG 7 y M 3 x K`5 nMn&M A FR9 >:Ka3 M 3?> ;&= K�CZ3 � NRQ E,F F A 7 >:A.5 G.E,F A f N 7 3s1 G J 5 �.\ K l
M K [?9�a�n&E K n:H KO>:AZNw> ���r��� � = Ka3 _ 3P>:KO3 f �kM 3 �Ha C A \&M �.J 5BK�1 �.M Q E,F J q M�;-l ; KO>@5B3 = � N E KO3 f N 7 3
ADC ;:M=� C OR9�a 3 � N.A = K yZ9Ha 3 ; A M A FR9 3P>:3 =�y 3P5LK E N.z F A JL; 3?N@5 = �&Wvh 3P>R5LA 3 s 3PNR5 7 A J K ��� >:3 \ A M C
= 3 �.M K J 5LK E N@Q E,F CRQ ; A H 5LA E,F0; A [ A = ADC � >&Q f ;&= 3P5LA x 3 �r�
� � �HaA� �r�
� � ; A H qa5 �j;&= 3 7 14365B>:z
N.A.1 9 5 G 5BA =~� C ��� � 1 � 5BK E K �.E,F��k;:= A � KO1 � 5Bq`C8>:3 W�� A \:=LG.[ N 9 n W � � 5LKO3 x C ��;&M QRC � f x 3]C ; A l
= ADC8> � >&q J>�r�
� � N.A M �.;:J >:ADCRQ E,F 1j3P5 � 7 � � � l~�r��� � � � � � l <������ � a 3 ; A J 9 > 9 5 Q 7 A
C �.H?_ q E,F F A 7 >:y.5 ;
l ; KO>@5L3 = � N E Ka3 A f ;&= K H AZ1 CRQ ; A H 5 �r[�a �.7:= � S	T i I NkA M �k\:9�a�nrJ�= �.J 5 n:E Ka1
; �.= � 1j3P5 = AZ1 A�J Nky = � NkA�CRQ ; A H 5 �![�; ybC.A 7 >:z F A a �k7:= ADCZz F A J~��J 5BzP1 9#W 7 = K`5BK E Nkz F A 7 >&A.5 �
;
l	;�J K M=��A�� f ;:= K�N@5BA = Q E,F 7 A E,F�G.7:[�� N 9 N.A M �.;:JL9�a 3 7 >:A.5 M K`C8Q E,F%�r��� � = KO3 _ 3P>:q J�n 9 CZ3 7 3?>&z
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h �.\&9�� N � n W n Pqh �.\:9
� N � N = Ka5BK E N@Q E,F F A 7 >:y.5 A��jH��.J 5BK E ADCZA g8H��.J 5LK E AbC.3 a Ka>@5B3 = � N E KO3 f ;:= K
NR5LA = Q E,F 7 A E,F�G.7&[�� N 9 N.A M �.;:J 99a 3 7 >:A.5 M KaCRQ E,F��r�
� � ;&= K \&M q x 3?>:q 7 K J N 9 5LAbC � >�Q E,F C 5L3 �2l
5B3 W A � V �� ;:= K JLM=n:E,F � CRQ ; A H 5LAZ1 [ Ka>:K E K G.M >:3 F A a �.7:= � f A � � �� CRQ ; A H 5BAZ1 [ 8 > G.M >:3 F A a �k7:= �&W
{ C �.x ADC � > G CZ3 � N.A J�j�;
l F KO>@5L3 = � N E Ka3 a 3 | < � L ����GJILK W

�r�
� � �r��� � leR 7 � �r�
� � <�3 �r��� � � � � l������ � � � � l <��r��� �
A � V �� �&W [��n� �&W [��n� �&W [Q�&� �&W [H7n� ��W+[H7�� ��W+[H7 �
A � � �� �&W [ � � �&W [ � � �&W [0��� �&W [ n � ��W+[0�&� ��W+[0�n�

Cr5 �.\:9�� N.3 n W n J�;:= 3 J >:A J�j A 9 � L ��� �9GJI�KjW 
 K 7 qa143 f x 3 > �4= A [?7 Ka3 M A 7 a 3 7 >&AbC = J 5LC.ADCZz F A
14A 7 3 Ma9 f N 7 3 > �.J 5 G C � N.A M �.;:J � � � l~�r�
� � J N.y =�� N.A C ;:= q ; �.7 3 � �r��� � �����Q�&�k� f C = 3 �bl
M K J 5BK E N.AZ1 1j>:A F ADC =LJ 5LC.AbC.AZ1 1jA 7 3 M K � � � l��r�
� �vNkA M �.\&9�a 3 c �.M 3 a l yZ= �|s n W � �
�@p p �kM 3 \ A�C
5BAZ1 K J 5LAZ1 \ A 7 3 l y.= ��s n W � � \ pLp � N.A � �r�
� � WI{Fo	J 3 M=sFg NkAZ> [ K J 5L3?>@5B>&Q E,F"q CZ3 = [ Kaq � �r�
� �
� � � � l~�r�
� � 1j3P5 � 79a 3 J K`5 9�G.E K � A ; �.H > G&W ��= K$CRQ ; A H 5BA E,F � 5 [ CRQ J M 3 7 >:z F A a �k7:= �jJ �7 A J 5 G C � 143 c �.M 3 a C <�3 �r��� � ;:= K \:M q x 3?>&q � N.ArC � � � lb<��r�
� � �r; A = ADC8> � N@Q \ A 7 A��
;:= K CRQ ; A H 5BA E,Fs[�; yDCZA 7 >:z F A a �.7&= �&W � y x 1j3�5L3 7 �!; ADCZ3 7 ��j f x 3 � �r�
� � ��� � � l��r�
� �
l = 3 JL;#Wu<�3 �r�
� � � � � � l <��r��� � pIJ�nw; A = ADC8> � 5L3 � >&z [^F�� �k7 K J N � NkA M �.;&JL9w= KO3 _ 3?>&K �&W p A
J � 5 Q�N �rE Ka5 M K`CZA J 5BK�C �8; A H qa5 � >&Q E,F 3?>&3 =)y KOq C [?F����.7 AZ1 > �r[ 143P> 9 ;
l ; J K M=� f J 5 �k\ K M >:3 a _ qO1
J � a � C8q�>:ADC.z � � � l~�r��� � l � � � lb<��r�
� � pm;:= K \:M q x 3P>:KO3 W

��= 3 a 7 Ka143 5B3 = �.[ N _ 5 n&7 K 9sa 3 7 >:A 7:9:E,F Q E,Ffe+g8;:= 3?1jKO3P> W : �vyZ= �|s A E,F n W � � J�n [ > Gbl
[ A = >:3?>:z J K Md� e y g8;:= 3 E,F A 7 ADC S	TVU{I c S	T d�e C [gG C8K J M A J 5BK$A 7 3 ��E K`5 �.H >&Q E,F 3P>:3 =�y KOq a �.7:= �
S	T d�e W!� E,F CRQ ; A H 3P5 J 1j3 ;:= 3PC8KO3 7:M K ;:= 3�5 = K F A 7 >:Ak5 �0;
l	; Ka>@5B3 = � N E KO3 A f C �8\:= � >:z [ = y [3l
> �8E,F A \:M �.J 5Bq#Ka>@5B3 = C �.MO9 7 � >&z F Aj3 � K J 5B3P> E KaA 9 _ 5 � > 7 �.=L7 >:z F A �r�
� � = KO3 _ 3?>&K �&W�� AbC8> � N.A
J 1j3 ; A J 5 9:; AbC �.M K �Ha C ;:= q ; �.7 3 9:= H 3P>:K � e � J q M W : � A \:=LG.[ N 9 n W � 7 J)nt[ > G.[ A = >:3P>:z
J K Md� e � g8;:= 3 E,F A 7 ADC S	T6i I c S	TBd�e 5BKa3 x � N.A s 9 >:N E KO3r3 ��E Ka5 �kH >&Q E,F 3?>&3 =)y KOq a �.7:= � S	T,d�e
;:= Km5 = A E,F = y [ > �8E,F C.3 � NkA J 5LK �.E,F A#W¢� yZ= ��s ADCtn W � � �@p f n W � 7 �@p C8K 7 qa143 f x 3 1 �.M G0;
l	;
KO>@5B3 = � N E K � l A < � L � � GJILK!p C.3 7 Ka3w> � 5 � NR1j3 =j7 3 y 3?>:3 = ADC � >:zwCRQ JLM 3 7 N �v9 C _ 3P5LN@Q E,F
����� � 1j3P5 � 7#W � 7:M K _ >&A J 5LK ; A [ A = 9�a 3?1j3 C8K �.E3l 1j3?>:3 a%M 3P> ;:= K ; A M A F 3 > �Ha >:K x?_ q E,F e \ J q M W7 3 ctJ � C _ � N ;:= 3 JL9 >&KO3?1j3 7 A A \&M �.J 5BK:C �.H?_ q E,FsF A 7 >&y.5 A f N 7 3 J�n 3PC8K 7 3?>@5B>&z�CRQ = �.[ >:3 a _ KO3
= A [P7 KO3 M=�za 3 7 >:A.5 M K`C8Q E,F ;:= K \:M q x 3P>:q l yZ= ��s�� n W � � \ p f n W � 70\ pLp f e+g8;:= 3?1j3?> � J � [��kH qO> �Ha�n
C�K �.E = 3 �.M K [ ADC ��j�7 A�>:q [ N.A M 3 x K �.E K E,FsJ 5 � CZADC W 
 K 7 qa143�5BA F:M � C8>:3 > �%e]�0J K M GkE,F f C<NR5LA = Q E,F
J)nw;&= 3 E,F A 7�� 7 AjC �8_L_ q E,F0J 5 � CZADC n:;:M >:3 ; A.5 M �.H 3?>:z WKp^= ��s�� n W � � EDp f n W � 7�Egp%[ > G.[ A =�OR9�a�n
J Ka5 9�G.E K 9<;&= Kh> �Ha C �.H?_ 3 a�;
l ; Ka>@5B3 = � N E KOK 7 � >:3 a N.A M �.;:J AZ1 _ 5 � > 7 �.=L7 >:z F A �r��� � = KO3 _ 3P>:K �&W

 ;:= q ; �.7 3 `_U d e]� h J � CZA�C _ 365BN@Q E,F]�r�
� � ;:= K \:M q x 3P>:K �kE,F 5 � N81j3 =]E 3 M G J K M �!J)n:J 5 = 3 c�9�a 3
C > �Ha >:K x?_ A.1 e]��g8;:= 3 E,F A 7 3<l v < FbpVW�� 3?> >:ADCZz 14365�� 7�� � � � l~�r��� � � � � � lb<��r�
� �
>:3 E,F�G C �Ha�n C [?F����.7 AZ1 > � C.3 � NkA J�j ` 5 d e]� h >:3 [�� >&3 7:\ � 5B3 � > n H��.J�j e � J K Md� �Ha C ;:= 3P143P>:3
7 ArC �8_L_ KO3 F A C [?\&9:7 3?>&z F A J 5 � C 9 v <z��W=< K Md�s`_U d e y h 1 �Ha�n 5BKa3 x�J C.A a 341 �|� KO1 9 1 C
> �Ha >:K x?_ A.1 ;:= 3 E,F A 7 3 f ;:= K H AZ1 C ����� � a 3 5LA a 3 7 Ka>&Qs>:3P> 9:M ADCRQ ;:= 3 E,F A 7#W 
 A J 5 � 5B>&Q E,F
;:= q ; �.7 A E,F^; A [ A =L9Ha 3?1j3 e y g8;:= 3P143P> 9��Ha#7 A%C �8_ _ q E,F C [?\:9:7 3?>&Q E,F J 5 � CZADC W�
 A H K ;:= 3 JL9 > 9
e y J q M�7 A<> ��a >:K xP_ q E,F J 5 � C.ADC a 3 > �Ha C8K �kE A 7 A M > G � � � l��r�
� � l � � � lb<��r�
� � p 1j3P5�� 7 �&W
� �.9�a qO1 � CZz a 3 f x 3 9:x 9 C �.x ADC � >:KO3 ;:= 3 J >&Q E,F N.AZ1 9 5 �.H >&Q E,F C [ j �.F ADCsC �r��� � lbR 7 J 5 �.H q
> � 5LA f �.\I� J � C _ 3P5BN �<J K M �%e y gR;:= 3P143P> � C 5LAZ1 5LA ;:= q ; �k7 3!>&3 ;:= 3?>:Ka3 JLM �j7 A<> �Ha >&K x?_ KO3 F A
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� \:=BGk[ AZNrn W � ��P < K Md�we y gR;:= 3 E,F A 7 AbC S	T U;I!c S	T d�e C [gG C8K JLM A J 5LKYA 7 3 ��E K`5 �.H >:3 a 3P>:3 =�y KO3
a �.7:= � S	T d�e ; A H qa5 � >:z ;:= K F A 7 >:A.5 GkE,F�A < � L � � � GJI�K l �@p f A)< � L F-0 � GJILK l \�p f
A�< � L F����zGJI�K l EDp ��| < � L.���hGJILKjW 
 Q ; A H 5 � J)n = 3 �.M K [ ADC � >:z�C _ KO3 J 5BK E,F = y [ > �8E,F
�r�
� � ;:= K \:M q x 3P>:K �.E,F A ; q J � >&Q E,F C<5B3 � 5L3 W
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� \&=BG.[ AZN0n W � 7 P < K M=��e � g8;:= 3 E,F A 7 ADC S	T i Ijc S	T d�e C [?G C8K JLM A J 5BK�A 7 3 ��E K`5 �.H >:3 a 3?>:3 =)y Ka3
a �.7:= � S	T d�e ; A H qa5 � >:z ;:= K F A 7 >:Ak5 G.E,F�A)< � L � � � GJILK l �Zp f A < � L F�F � GJI�K l \ p f
Am< � L Fb� � GJI�K l EDp �	|�< � L.����GJILK�W ��N.A4C ;&= 3 7&E,F�G.7:[��Ha�n:E A.1 A \&=BG.[ N 9 n W � � �Ha 5 9
; A = ADC�> G C � 1j3 _ 3 J�j�7 K J N 9 5BADC � >&Q E,F]�r��� � ;:= K \:M q x 3P>:q W
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J 5 � C 9 f �.M 3�A J 5 �kM � 7 K J 5 = K \:9 ADC � > G �Ha 7 A C �8_L_ q E,F 3?>&3 =)y 3P5BK E N@Q E,F}n&= ADC8>:q a �k7:= � S	T d�e W¤h�= 3 l
\ � ; A [ > � 143P> ��j f x 3 J > G.= �kJ 5BA.1 ;
l	; KO>@5B3 = � N E KO3 ; A [ A =L9�a 3P143 >&KO3 M 3?> ;:= 3?1jKO3 J 5 O AbC � >&KO3
J q M�`_U d e y h � `_U d e �ih 7 A > �Ha >:K x?_ KO3 F A J 5 � C 9 f �kM 3 �Ha CRQ = �.[ >&z [ C �kH?_ 3P>:KO3 K E,F C.3 � NkA J~l
5Bq g0F&M � C8>:3�C �r��� � W������ � lbR 7 C ; A = ADC�> � >:q J��r��� � 7 AZN G.x 3 = 3 7&9 N.ADC ��j CZ3 � N.A J 5BK
e J q M�;:= K \:M K x >:34> � ; A M ADC�K E?9 l `_U d e]� h p f = 3 J ;#W 5 = 3P5LKO> 9 l `_U d e y h p�� > �Ha 1j3?>:3 a J � 5LA l
5BA [ C �.H?_ 3?>:Ka3 ;:= 3 a � C8q�C >:ADC8Q E,F 1j3P5�� 7 �.E,F � � � l��r�
� � � � � � l <��r��� � W � A = ADC8> � >:qa1
C _ 365BN@Q E,FcyZ= ��s ADC �]�r�
� � 14365�� 7 C A \:=LG.[ NkA E,F n W � � � n W � 7 ;:= K E,F�G.7:[�� 1j3<N [gG CZ3 =L9 f
x 3 � � � l������ � � � � � l <������ � ;:= K \:M q x 3?>&KO3 ;&= 3 7&; ADCZ3 7�G JL; 3?N@5 = 9 1 J q M a 3 7 >:A 7&9:E,F Q E,F
e]\�g8;:= 3 E,F A 7 ADC f N@5LA = z J � JL;:=LG C � > �Ha J 5 �.\ K M >:3 a _ KO3IC [?F
� �.7 AZ1 N [ 143P>:3 ;
l ; KO>@5B3 = � N E KO3 A f
;:= K 9 C G.x 3P>:q ; A M A FI�sJ ; 3PN@5 = � � CZ3 � N.A J 5Bq a 3 7 >&A.5 M KaCRQ E,F J q M W

< CRQ ; A H 5BA.1 a 3 7 >:A 7&9:E,F Q E,F5e � �Me y gR;:= 3 E,F A 7 AbC [07 � >&z F A a �.7&= �t7 A C _ 3P5BN@Q E,F
C [?\:9&7 3?>&Q E,FvJ 5 � C.AbC JL9:J 3 7 >&Q E,Fsa �.7 KO3 =�J)n C�K J q � N.3 7 AbC.A J 9 1 �kH >:z ;&= � C8K 7:M A l C8K c N �.; K l
5BA MO9 � W � W � p6W ��N 7 3 8 > 9�a 3P143 n:;&M >:z e+g8J K Md� C [mj��.F 1jK ` d e y h <�� U `_U d e y h f ` d e �#h <
� U `_U d e]� h f ; A.5BAZ1 ;:= 3^>:3 ;:M � 5Bq = ADC8>:A J�j

` d e y h \ ` d e � h < � \ � ` l n W+[&[ � p
;:= K H A.1 � l � p�a 3 ; A H 3P5�>&3 9 5 = �Z>:ADC l ;:= A.5��.>:ADC p^9 C �.x ADC � >:z F A a �.7:= �&W�h A.5LA ;:= � C8K 7&M A
;:= 3 7:J 5 � C 9�a 3 7 y M 3 x Ka5 Q 5B3 J 5�1j>:A F A.> 9 N M 3��Z>&AbC.3 a 14365�� 7�� ; A 9:x Ka5L3 a C = 3 �.M K J 5LK E N@Q E,F C8Q l
; A H 5BA E,F]exgR;:= 3 E,F A 7 AbC W�: �kyZ= ��s 3�n W � �;a 3 > � N = 3 J M 3P>&Q = A [?7 Ka3 M CZ3 M K H qO> ` d e y h �h` d e]� h
� NkA s 9 >:N E K � ; �.= � 14365 = �s;
l ; KO>@5L3 = � N E Ka3 A f ; A H q`5 � >&Q [�a �.7:= � S	T6U;I f N 7 3 � \ �*<(Fb�

� \:=BGk[ AZNtn W � � P h 3 J 5 ;:M � 5B>&A J 5LK � N.3 7 ADC F A JL9 1 �.H >:z F A ;:= � C8K 7&M � lon W [�[ � p6WB7 = KaC8N � ���
A 7:; ADC.3 7 �Ha�n CRQ ; A H 5LAZ1 [ a �k7:= � S	T U{I f N 7 3 � \ �*< FQ� f H K �.=�� ��� ;:= K JLMFn&E,F �Ha�n 5B3 J 5 9
[ua �.7:= �jS	T i I f C N@5LA = AZ1 � \ � <���W�� 365�� 7�������� � lbR 7 f <�3 �r�
� � � � � � l <��r��� �
>:3 9 C G.7:[�� 143 f ;:= 365BA x 3 ; A 7 A \ >:3 � NkA �r��� � J ;NM.O ��a�n 5LA.5BA ;:= � C8K M A ;:= 3 J >&3 W
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�t[=a �.7:= � S	T i I f C N@5BA = AZ1 � \ � < ��W � Nk3 7 ADC.A J 9 1 �kH >:z ;:= � C�K 7:M A 5B3 J 5 9�a 3P1430C
� �r�
� � � � � � l~�r��� � ;:= K \:M q x 3P>:K �kE,F f ;:= 365BA x 3�A J 5 � 5B>:z 9 C �.x ADC � >:z41j3P5 � 7
� l �r��� � f
����� � lbR 7 f <�3 �r��� � f � � � lb<��r�
� � p JL;�M.O �Ha�n 5LA.5BA ;:= � C�K 7:M A [ 7 3 8 >:q E Ka3 W � \:=LG.[ AZN
n W � �r9 N �.[P9�a 3 f x 3 � �r�
� � � >:K � � � l~�r�
� � >:3 [��.E,F ADC G C �w= ADC�>&A J�j lon W [�[ � p6WY� A [P7 KO3 M=�
A 7 ;:= 3 7:; AZN M �k7 � >&Q E,FrF A 7 >:y.5 �)\ ��J � [��.H qa> �Ha�n ;:= 3 a � CZADC ��j%;:= K \:M K x >&3 ;:= K J K M G.E,F ;
l	;
KO>@5B3 = � N E KO3 = AbC8>&Q E,F ; A M ADC8K E K#N = K`5BK E Nk3 aIF A 7 >:A.5 �JA�� l C N@5BA = 3 a > �kJ 5 G C � N.A M �.;:J%= Ka3 _ 3P>:K �Zp
�_c �.M 3 a > �.= �.J 5 �Ha�nhWM� �r��� � CRQ JLM 3 7 N � J � J = �.J 5 n:E KO1 ; �.= � 14365 = A.1 A C8K �.E A 7:M K _L9Ha�n
A 7s;&= 3 J >&Q E,F H q J 3 M � N.A ;:= 3 7:; ADCZ3 7 3 [ q J N � >:z�C � � � l��r�
� � W�� 5BA F A 14A x >:A 9:J 9:7:[ AbC ��j f
x 3 ;:= 3 J >&Q CRQ ; A H 365 �r��� � N.A.1 9 5 G 5BA = AbC C.A s 3 = 1jK �Z>&AbC.AZ1 ;&= KO3 J 5LA = 3 � [��.\ 3 [P; 3 H 3?>&KO3
;:M � 5L>:A J 5BK � �k9:M K F A ;:= Ka> E q ;:9 ; 3 = 5 9&=L\ � 5LqaC8> � 1 JL; y J A \ AZ1 C � � � l������ � = 3 ;:= 3 [ 3P>@5 9�a 3
M 3 ;&_ KO3 ;:= K \:M q x 3P>:KO3^N 9 J N 9 5LA H >:A J 5LK � NkA = 3P>:A = 1 �.M K [ ADC � > G N@C G.[ K \ A [ �Z>:ADC G �.;:= A � Ka1 GkE K �
; A 9&x Ka5 G C � �r�
� � W

� A JLM 3 7 > n H��kJ�j > 9 1j3 = K E N.z F A 5B3 J 5BADC � >:K � ;:= 3 [ 3P>@5BADC � >&Q E,F 1j3P5 � 7 � � � l��r�
� � �
� � � lb<��r�
� � ;:= 3 7:J 5 � C 9Ha 3rCRQ ; A H 365 � 3 = 1jK F A 1 � 5LK E ADC.z F A 3 M 3?1j3?>@5 9¢�	�
e�exgR;:= 3P143P> �
a �.7:= �!S	T6U;I l C [mj��.F l n W [����@p p6WU� q J N � >:z F A 7 >:A.5 � C 9 CZ3 7 3?>�Q E,F ����a A J 5 � 5B>�Q E,F ; A = AbC8> Gbl
C �kE q E,FY�r��� � ;:= K \:M q x 3P>:K �kE,F�J)n > �.HP= 5L> 9 5Bz%> � A \:=LG.[ N 9 n W � � C [gG C8K J M A J 5BK:A 7�; �.= � 14365 = �
A�W ��= K�CRQ ; A H 5LA E,F 3 M 3P143P>R5 9 � �_ ¡ J N n 1 � 1j3jC ;:Md� C C.3 � NkA J 5LK [ C.A M 3P>:z F A014A 7 3 M ADCZz F A
;:= Ka3 J 5LA =L9	a 3 7 >&A H��.J 5LK E ADCRQ E,F J 5 � C.ADC�> � C8Q J M 3 7 AZN W�X A J K ����; A 9:x q`C � > G NkAZ> 8"yZ9&=BG.E K ��7 C �bl
> G.J 5LK E,F�J 5 � CZADCrl n&;:M >:z d �'\ 0 h � � A JLE K M G 5BA = AbC.z�C =LJ 5LC �&p�;&= K J MFn:E,F�� C8Q ; A H 5BAZ1 l � p C yZ= �|s 3
n W � �&WW7 = KaC8N � l �L� p�J)n�[ q J N � >:z J$; A 9:x K`5BqO1 � [da 3 7 >:A H��.J 5BK E ADC8Q E,FRn:= ADC�>&q#l n:;:M >&z d � \�� h ���
A JLE K M G 5BA = AbC.z]C =LJ 5LC �&p6W�� 3 [ > G 1j3 f x 3mC �kH?_ q&N.AZ> 8�yZ9:= �kH >&Q ;:= Ka3 J 5LA = J 5 � CZADC [ > � 1j3?> G C �.H3l
_ KO3 1j>:A x?J 5LC.AsN.A = 3 MOG.E Kaq#C [?G N M �.7 >:AZ1 J 5 � CZ3 � � � � � f N@5BA = z J �jJ�= �.J 5 n:E A 9 J K M A 9 A 3 _ 5B3[ C �.H?_ 9�a�n#WVh A CtNkAZ>:3 H >:AZ1 7 y JLM 3 7 N 9 JL; y J A \:9�a 3 ; A JL9 > NkA M �k;:JL9c�r�
� � = Ka3 _ 3?>:K �07 A
143P> _ q E,FjF A 7 >&y.5 A C ; A = ADC8> � >:q J CRQ ; A H 5 � 1jK�C 143P> _ AZ1 14A 7 3 M ADCZAZ1 ;:= KO3 J 5BA = 3 J 5 � C.ADC
����� ���k� W�: ��yZ= ��s 3�n W � � C�K 7 qO1j3 f x 3�5LAZ1 9 5LA 5 = 3?> 7:9s; A 7:M KO3 F �Ha�n C _ 3P5LN �k�r�
� � ;&= K \&M q x 3 l
>:K � C =BG 5 � >:3^>:ADCRQ E,F � � � l~�r��� � f � � � lb<��r�
� � W 
 �.H?_ q�N.AZ> 8"yZ9:= �.H >&Q ;&= KO3 J 5LA =IJ 5 � C.ADC
5BKO3 x JL; y J A \:9�a 3^14Ka3 = > 9 1jA 7 K 8 N G.E K 9sF A 7 >:yk5 � �_ ¡ C<A \:M �.J 5LK#1 �kM 3 a�J K M=�4;
l	; Ka>@5B3 = � N E KO3 W
� NRC �.M Ka5 � 5Bq`C�>&3 F A F�� �k7 K J N � a 3 ;:= KO3 \ 3 F C ��; A H qa5 � >&Q E,F 3 M 3?1j3?>@5BADC � �_ ¡ C a 3 7 >:A.5 M KaCRQ E,F
����� � �.;:= A � Ka1 G.E K G.E,Fr; A 7 A \ >&Q s 9 >:N H >:3 a [?G C8K JLM A J 5BK � 5 d A h [#yZ= �|s AbC n W � �8W 
 Q J M 3 7 N �
� � � l��r�
� � � � � � lb<��r�
� � J � J ; AZ1j3 7&[ K 9 C �.x ADC � >&Q E,F ;:= K \:M q x 3?>:q a � C�K � � N.A > ��a J 5 �bl
\ K M >:3 a _ KO3<C A \&M �.J 5BK�C.3 � N@Q E,F ;
l	;vJ q Mm;:= 3 7vJ � 1jA.5B>�Q�1 N.A M �.;:J AZ1 ;:= q JLMa9:_ >�Q E,Fv= Ka3 _ 3P>:q W
� 3?> _ K 94E Ka5 M K`CZA J~j����
e�e 1 � 5LK E ADCRQ E,F 3 M 3P143P>R5LADC�> � [ 143P> 9^A C ; A = AbC8> � >:q JK����� � C �Il
N �k[?9�a 3 f ; A ;:= K [ > G 14A.1 � �r��� � l <93 ����� � p � >&AbCRQ E,F<;&= 3 [ 3?>@5BADC � >&Q E,F 1j3P5 � 7��.E,F f �Ha
����� � lbR 7 ;&= K \&M q x 3?>:Ka3 WU�]yZ= ��s 9 n W � � c �.M 3 a C �8;:M QRC � f x 3 C A \&M �.J 5BK#1 �.M Q E,F ;
l	; J q M#7 A l
J 5 G C � 1j3 C =BG 1 E K 7 � >:z F A414A 7 3 M ADCZz F A ;&= KO3 J 5LA =L9r= ADC8> � Nkz F A 7 >:A.5 �w� �_ ¡ [ AjC _ 3P5LN@Q E,F
����� � ;:= K \:M q x 3?>&q W h A [ > � 1j3?> G f x 3 = A [?7 Ka3 M > �w; A M A F�� ;:= CZz F A C [P\:9:7 3P>:z F A J 5 � C 9 C
14A 7 3 M A E,F��r�
� � f � ����� � f <�3 �r��� � ���r��� � lbR 7 f � � � l~�r��� � f � � � l <��r��� � l C8K c
yZ= ��s n W � �.p JL; y J A \ 3P> G �.;:= A � Ka1 � 5BqaC8> � 1 � ;:= 3 J >&Q81 C ��a �.7&= 3?>&qO1 7 CZA a K`5 Q E,F NkAZ1 9 5 G 5BA l
= ADC [V�r�
� � 1 � 5Bq E f >:3?1 G C ;:M=� C > � CRQ JLM 3 7 > n F A 7 >:A.5 9 3 M 3P143P>R5 95�5�_ ¡ W � y x 1j3
; ADCZ3 7 ��j f x 3 ;:= K \:M K x >:z 9:=LH 3?>:Ka3 ;:= 3 7 1j3P5B>�Q E,F NkAZ1 9 5 G 5BA = ADC a 3wC �r�
� � CRQ ; A H 5BA E,F
� �_ ¡ ;:= K 1 �.M 3 a J K M 3 ;-l ; Ka>@5B3 = � N E KO3wl A�� A�� p ; A J 5 �kH?9�a�n:E 3 W 7 = K`5BK E Nkz F A 7 >&A.5 �oA ��J)n
C ;:= q ; �.7 3sCRQ JLM 3 7 NkAbC�l � p [PF A 7 >:z J4; �k= � 1j3P5 = � 1jK A � � �� [ 5 �k\:9�� N � n W n f N.3 c�x 3 CRQ ; A l
H 3P5 ���-e�e 1 � 5BK E ADCZz F A 3 M 3?1j3?>@5 9 a 3 M Ka14K`5BADC � >&Q�NkA M �.;&J AZ1 ����� � = KO3 _ 3?>&K ��[ 8 > GkM >:3 F A
a �.7:= ��W 
 A C �.H?_ AZ1 1jA 7 3 M AbC.AZ1 ;:= Ka3 J 5LA = 3 loN = K`C�N � l �L� ptyZ= ��s 9 n W � �@p!7 A E,F�Gk7:[�� ; A ;:= K



[�[ � � �W�*1B�b3H)@�������{3&"�� 'h�������&%J�	�N3H�41 ��2�$,����� "�
N�4)!���
�&%
� \:=BGk[ AZN!n W � ��P�� 3 = 1jK F A 1 � 5LK E ADCRQ!3 M 3P143P>@5 ���
e�e+g8= A [?; �.7&9 a �k7:= � S	TVU{I � NkA s 9 >:N E K � ;
l
; KO>@5B3 = � N E Ka3 A ;&= K ;
l	F KO>@5B3 = � N E KaK | < � L.��� GJI�KjW 7 = K`C�N � l � p A 7:; AbC.3 7 ��a�nr; A 9:x Ka5Lz?1 9
N.A.> 8"yZ9:= �.H >&z?1 9 ;:= Ka3 J 5BA = 9 J�[ � a 3 7 >:A H��kJ 5BK E ADCRQ814K J 5 � C814K f H K �k=�� l �L� p � [}n&= ADC O ADCZz l
1 9 1jA 7 3 M AbC.z?1 9 ;:= Ka3 J 5LA =L9 C �r�
� � CRQ ; A H 5LA E,F#W � [ > �.H 3P>:KO3 a 3 7 >:A.5 M K`C8Q E,Ff�r��� �
;:= K \:M q x 3P>:q a 3 C �8J C.3P5 M 3?>:z Cs5B3 � 5B3 W
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(II) (I)

[ 1j3?> _ 3?>&K 9 ; �.= � 1j3P5 = ADC A����Ha NrK E,F [ea 3 7 >:Ak5B3?>&K 9 > �En&= ADCZ3 O � L � ���^GJI�K C 14365�� 7 �.E,F
� � � l~�r��� � f � �r�
� � � C<K E,F	o	J 3 M=sFg NkAZ> [ K J 5L3?>@5B>&Q E,F"q CZ3 =L[ K G.E,F#W 
 A CRQ ; A H 5LA E,F �r��� �
�o�r��� � lbR 7 1 GoA���F A 7 >:Ak5 9 � L � � � GJILK�W 
 �.HP_ q ;:= Ka3 J 5BA = N.A.> 8"yZ9:= �.H >�Q E,F J 5 � CZADC
E 3 M NkAbC.A JL; y J A \:9�a 3 ; Ak5 M �kH 3?>&KO3 = A [?7 Ka3 M ADC a 3 7 >:A.5 M K`C8Q E,Fk����� � 1jA 7 K 8 N G.E Kaq ;:= K�C8Q ; A H 5B3
1 � 5BK E ADCZz F A�3 M 3P143P>@5 9�� �_ ¡ W

�hF:=�O 143 5L3 = �k[ > �Ha 7 y M 3 x K`5B3 a _ KO3 CRQ JLM 3 7 N � [ 5B3 a 5BA H��kJ 5BK P
l K p^: ADC n 1j3P5 � 7:9�� � � l~�r�
� � ��� � �&�k� f N@5BA =LG4\ A M � > � C =LF > 9 5 G C ;:= A.5��Z> g >:3 9 5 = �.>:A l

CZA.1 � K ; NRKO>:ADCZA.1 14A 7 3 M K f J 143 = A [?;:= �.E ADC �.M KmC = 3 �.M K J 5BK E NkAZ1 ;&= q ;��.7 3 W � A 9&x K M K
J 1j3 a �.7:= ADCRQ F � 1jK M 5BAZ>&K G > J A J 3 ; �k= �.\ K M >:A 9 [P\I� 5LN.ADCZA 9 KO>@5B3 = � N E KOA 9 C F A 7 >&Q > �
A ; K JA� 3 = 1jK F A a 3 7 >:A 7:9:E,F Q E,F � 7 C.A a Ka5 Q E,F�e+g8;&= 3 E,F A 7 ADC �21�1�3 ���k� W

loKaK p � � � l~�r��� � J 1j3 �k;:M KaN.ADC �.M K]> � CRQ ; A H 3P5 JL; 3?N@5 = � ��� C [?\:9:7 3?>&Q E,F J 5 � CZADC a �.7
l
= � S	T d�e W�� �.M 3 a \ A M � � � � l~�r��� � 14365�� 7 � 5L3 J 5BADC � > G �r; A = ADC�> G C � > G J 3 � K J 5 9
l
a�n:E KO1jK �r�
� � ;:= K \:M q x 3?>&K � 1jK l �r�
� � f � �r��� � p C.A CRQ ; A H 5BA E,FUa 3 7 >:A 7&9:E,F Q E,F
e+g8;:= 3 E,F A 7 ADC S	TVU{I c S	T d�egf S	T i Itc S	T d�e �M� 3 = 1jK F A 1 � 5BK E ADCZz F At3 M 3?1j3?>@5 9
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���
e�e+g8= A [P; �.7:9 a �.7&= ��S	T6U;IkW
loKaKOK p � A = AbC8> � >:KO3 = 3 �.M K J 5BK E N@Q E,F � � � l~�r��� � CRQ ; A H 5LAbC J A J 5 � 5L>&Q814K ;&= K \&M q x 3?>:K � 1jK 9 N �bl

[?9�a 3 f x 3 � � � l��r�
� � ; A J N � 5 9�a 3]> �Ha J 5 �.\ K M >:3 a _ Ka3�CRQ JLM 3 7 N � C!A \:M �.J 5BKZC.3 � N@Q E,F�F A 7-l
>:y.5 H��.J 5BK E ADCZA g8H��.J 5LK E AbC.3 a Ka>R5L3 = � N E KO3 l A p a �k7:= ADCZz F A F � 14K M 5BA.>:K G > 9 � JL; AZ1j3 7:[ K
C _ 3P5LNRQ E,F 9 C �.x AbC � >�Q E,F 14365�� 7j[��.\ 3 [?; 3 HP9�a 3�> �Ha 143P> _ Ka3 [ 1j3?> � C JL; 3?N@5 = 3 J q M�a 3 7-l
>:A 7&9:E,F Q E,FYe+g8;&= 3 E,F A 7 ADC J = �kJ 5 n&E KO1 ; �k= � 1j3P5 = AZ1 A#W ��= 3 J >&Q!CRQ ; A H 3P5 7 CZA a >�Q E,F
N.AZ1 9 5 G 5LA = ADC C �r�
� � 1 � 5LK E K �.E,F lon W ���@p C =BG 1 E K � � � l~�r�
� � 14365�� 7��!JL; y J A \&9
l
a 3!C ; A = ADC�> � >:q J��r�
� � f � �r�
� � CRQ ; A H 5 � 14K [ 143P> 9 ; A M A FI� ;:= C.3 a C [?\:9:7 3?>:3 a
F:M �.7 KO> ��a �.7:= ��;&= K@1 �.M Q E,F F A 7 >:A.5 GkE,F A f �.M 3�>:3P1 G C ;:M=� C^> � CRQ ; A H 3P5�1 � 5BK E ADCZz F A
3 M 3P143P>@5 9����
e�e+g8;:= 3P143P> � C 7 � >&3 a A \:M �kJ 5BK J q MEA�W

l KaC p � � � l��r�
� � = KO3 _ 3?>:Ka3�C � N �.[P9�a 3�NkA M �.;&J$;&= K = ADC8> � Nk3 a �.M 3 \ A%C �.HP_ 3 a$J K M 3 A�� N.A � �r� l
� � = Ka3 _ 3P>:KO3 W 
 5B3 J >:3 a%\:M q [ N.A J 5BKhN.A M �.;:JL9 � � � l~�r��� � ; A [ A = 9�a 3?1j3 C ��J AZN nwE Ka5 M K l
CZA J~j C8Q J M 3 7 N.ADC > �s[ 1j3?> 9 A#W ��= 3 7:; AZN M �k7�G 1j3 f x 3�5B3?>@5LA >:3 7 A J 5 � 5BAZN \2�wJ �s7 �kM
3 M Ka14Ka>:ADC ��j�9 C �.x ADC � >:qO1 c �kMO_ q E,FvHPM 3P>:ADCtC = A [ CZA a K � � � � � C M >:ADCZ3 aRs 9 >:N E KO3 ;:= K
C8Q ; A H 5B3 J 5 = 3 7 >&Q E,F0F A 7 >:y.5%A ; 3 =LG 5BA = ADC<C �r��� � 1 � 5BK E K �kE,F#W

l C p � � � l��r�
� � >&3 [��kE,F ADC G C �!� Nk3 7 ADC.A JL9 1 �.H >:z ;&= � C8K 7:M Ajl � <���p lon W [�[ � pVW ��= 365BA J 1j3
C � 5 CZA = K M K o J 3 M=sFg NkAZ> [ K J 5L3?>@5B> n"q C �.= K � >@5 9 � � � l~�r��� �t1j3P5 � 7�� l � � � l <������ � p f NR5LA l
=BG � <�� ;:= K � 3 = 14K F A e+g8;:= 3 E,F A 7 A E,FvJL;NM+O � 7 3 8 >&Ka5BA = K E N �.W 
 Q J M 3 7 N � [ q J N � >:zrC
=BG 1 E K � � � lb<��r�
� � J)n [ F�� �k7 K J N �4J 5 �k\ K M Ka5 �r= Ka3 _ 3P>:K � > �Ha M 3 ;:_ Ka3 JL; AZ1j3 7:[ KYC _ 3P5 l
NRQ E,F0; A = AbC8> G C � >&Q E,F������ � ;:= K \:M q x 3?>:q C =LG 5 � >:3 o J 3 M=sFg NkAZ> [ K J 5L3?>@5B>&3 a�q 1jA 7 K 8 N G|l
E KO3 � �r��� � W

�0�c����� � $�%��m��%�$��
� 3 7 >&Q81 [ F:M � C8>&Q E,F ;:= A \:M zP14ADC = 3 �.M K J 5BK E N@Q E,F �r��� � C8Q ; A H 5BADC J�n �.;:= A � Ka1 G.E KO3 f N@5BA l
= zs> �k=L9:_ 9�a�n � �.9&M K F A C �8MO9:H AbC �.E q ;:= KO> E q ;#W 
 ;:= 3 [ 3P>@5BADC � >:3 a N �.; K`5BA M 3jn W � J 143 ;:= CRQ l
N =LG 5 �.;&M KONkADC �kM K �r�
� � 1j3P5�� 7:9sJ�; 3 = 5 9&=L\ � 5LqaC8> � 1 JL;&M >:3P>:qO1 � �k9:M K F A ;:= KO> E q ;:9 l � � � l
����� � p � a 3 a o	J 3 MdsFg N.A.> [ K J 5B3P>@5B> n"q CZ3 = [ K 9 � � � lb<��r�
� ��C = 3 �.M K J 5BK E N@Q E,F CRQ ; A H 5LA E,F�e+g
��e�e+g8;:= 3 E,F A 7 ADC W � A 9:x K`5 Q \ A M F � 1jK M 5BAZ>&K G > lon W ���@p�J A J 3 ; �.= �k\ K M >:A 9 ;:= A.5��Z> g >:3 9 5 = � l
>:A.CZA 9 = 3 [ K 7:9:G.M >:A 9 KO>@5L3 = � N E KaA 9#W�: ADCZz �r�
� � ;:= K \:M q x 3?>:K �^\ A M K ; A = AbC8> G C � >:z JA�r�
� �
14A 7 K 8 N GkE K � 14K f N@5LA = z J � C J)n:H��.J >&A J 5LK ; A 9&x qaC �Ha�n > � A ; K J _ 5 = 9 N@5 n:=~�Ja �.7:= � l �r��� � f
� �r�
� � � a 3 a@o	J 3 M=sFg NkAZ> [ K J 5L3?>@5B> G�q CZ3 = [ K �_<�3 �r��� � pVW � N = 3?1 5BA F A J 143 � > �.Md�8[ ADC �.M K
�Ha�;:= q ; �.7��r��� � 1j3P5 � 7
� J ;&= 3 J >&Q81 C ��a �.7:= 3?>:qa1 NkAZ1 9 5 G 5BA = ADC C �r�
� � 1 � 5BK E K �kE,F
� > G.JLM 3 7 >&Q81 ; A 9:x Ka5Bqa1 � ��
�` � [?G N M �.7 >&z F A J 5 � C 9 l �r��� � leR 7!pVW

��M � 5B>:A J�j � �k9:M K F A ;:= Ka> E q ;:9�a 3�C � � � l~�r��� � [��.\ 3 [P; 3 H 3P> G ; 3 = 5 9:= \ � 5Bq`C8> � 1 J ; y l
J A \ AZ1 WU�r�
� � 1 � 5BK E 3 J�n > ��= A [?7 Ka3 M A 7 J�n:H��.J >&Q E,F ; A 9:x qaC � >&Q E,F 1j3P5 � 7s; A H qa5 � >:z�CZA
s 3 = 1jK �.>:ADCZAZ1 ;:= Ka3 J 5LA = 3 �IJ ;:= 3 J >&Q81 C ��a �.7:= 3P>:qO1 7 CZA a >�Q E,F N.AZ1 9 5 G 5LA = ADC W ��= K \:M K x >&3 a 3
= 3 �kM K [ ADC � >&Q �.x%J � 14A.5L>&Q�CRQ ; A H 365 J 5 = 3 7 >&Q E,F F A 7 >:y.5 A ; 3 =LG 5BA = ADC�C � � ��� � C G N 9:9#W h$9C �89:x qaC � 1j3 C M >:ADC n s 9 >:N E K 9B� � ��� � lon W ���@p A 7 CZA 7 3P> n > �4[?G N M �.7 3 = 3?>:A = 1 �.M K [ ADC � >:z F ANRC G.[ K \ A [ �.>:ADCZz F A ;:= K \:M q x 3?>&K � lon W ���@p � 9 C �.x?9Ha 3?1j3 a 3 a<= A [ C.A a<7 A = �k7:9 ; A 7�� � 14A Eml
>:qO> NkA = 3 M �.H >&Q E,Fqs � N@5LA = ADC � d > 5 g 5 ` > � g ��� �&h f ;:= K H AZ1 CZA CRQ = �.[ A E,F ;:= 3 7�� >:z J 5 = 3 7 >:z
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�&%
F A 7 >:A.5 � \ 3 = Ka3?1j3�A F:= � >:K H 3?>&KO3 ; A HPM 3?> �wJ 7:=L9:F A 9 14A E >&KO>:A 9�� d > 5 g 5 ` > � g ��� �nh Wrh 3?> l
5BA ;:= q J 5 9:; 9 N G.[��.M 9:x C J E,F z?1 � 5LK E N@Q E,Ft_ 5 n:7 K GkE,F �����Q�&�k��M 3 ;:_ K 9 J 5 �k\ K M Ka5 9 ; A H q`5 � >�Q E,F
1 � 5BK E ADCRQ E,F 3 M 3?1j3?>@5BADC ���
e�e+g8= A [?; �.7&9 C A \:M �.J 5LKICZ3 � N.3 a4H��.J 5LK E AbC.A g8H��.J 5LK E ADC.3 a l ;
l	; p
KO>@5L3 = � N H >&3 a�J K Md� A C ; A = ADC8> � >:q J%� �r�
� � C8Q J M 3 7 N � 14K W : �k;:= Ka3?N 5BAZ1 9 J = �.J 5 n:E A 9
F A 7 >:A.5LA 9JA�� � � l~�r��� � 5 9 C � N �k[?9�a 3 N.A M �.;:JI= KO3 _ 3?>:K � J N.y = � NkA � �r�
� � ;&= K \&M q x 3?>:Ka3 W


 > �._ K E,F = 3 �kM K J 5BK E NRQ E,F CRQ ; A H 5LA E,F ;:= A 7:9 N 9�a�n � � � l~�r��� � � � � � l <��r��� � 1j3 l
5�� 7�� > �Ha J 5 �.\ K M >:3 a _ KO30CRQ JLM 3 7 N � C 7�� >:AZ1 = 3 y K �Z>:3 ;
l	; J q M�JL; AZ143 7:[ K 7 K J N 9 5LADC � >&Q E,F
�r�
� � 14A 7 3 M ADC W�X y M 3 x Ka5 G a 3 5BKO3 x > �Ha M 3 ;:_ K � A 7 A M >:A J�j^JL; 3?N@5 = � J q M
a 3 7 >:A 7:9:E,F Q E,Foe+g
;:= 3 E,F A 7 ADC CZA H K [ 143P>:3 ; �.= � 14365 = � A C >:ADCRQ E,F 14365�� 7 �.E,F#W 
 J)n C8K JLM A J 5BK J�e+g8;:= 3 E,F A 7 1jK
5 = 3 \ ��; A [ > � 143P> ��j f x 3 � � � l������ � 1jA 7 K 8 N G.E K � >:3 [��.E,F AbC G C �4� Nk3 7 ADCZA JL9 1 �.H >&z ;:= �|l
C8K 7:M A l � <���p lon W [�[ � p f � C _ � N a 3 F A > �.=L9:_ 3?>:Ka3 a 3�5 9 1j3?>&3 a � N.A ; A M ADC�K H >:z�C [PF�� �.7 A.1 N
> �.= 9:_ 3P>:K 9 C � �r��� � l C8K c yZ= ��s n W � �@pVW � � � l <��r��� � 1j3P5 � 7��!JL;�M.O � � <
� ;:= 3 � 3 = 14K F A
e+g8;:= 3 E,F A 7�� 3 � � N@5B>:3 ; A 7 A \ >:3 � NkA <93 ����� � W ��= K ; AZ1j3 O 143�5BKO3 x f x 3 ;:= 3 J >�Q C8Q ; A H 3P5
N.A.1 9 5 G 5BA = AbC [E�r��� � 1 � 5Bq E C 1j3P5�� 7 �.E,FM�r�
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