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� � «����1´C« � � ° �"! #
�%$x� & lmdÜh�Z8f1j�w�h�lr_m_þoanT[�h $'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ *

�%$x�+$x� bc_rfTyÁg}h�jilrn1q & h	[]\1nTl-,¶fTh�y $($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �/.
�%$x�+$á� Z7g]o¡g}lryÁg}lm[�oa_10+fToa_rlxg{zvbc^�nôg}j�^�_ $($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �32
�%$x�+$ � 4 h�q�jih�yiy�lr^�n $'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �/5
�%$x�+$62 & lrd�h�Z8h	j�lrh�y)sÂh�g}\1^8¸Ty $($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �a�
�%$x�+$á� bc^�d�e4^�f1nT¸Z7dÜ^7^ag}\1lrnTq $($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �+7
�%$x�+$98 bc\YoanTqah�eG^�lrnôg 	�h6g}h�[�g}lm^�n $'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �+7
�%$x�+$:7 Å³o�wah	_rh6g}y $($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �;5

�%$á� Z8eToa[	h�Z8fTjÁw�h	lm_r_roanT[	h $($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �ô�
�%$á�<$x� ÀKh�nTh	jioa_¬bc_rf1y�g}h�jilmnTq & h�y�g}y $'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ ���
�%$á�<$á� Z8eGh	[	l>=Y[+g}h�y�g}y $'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �ô�

�%$ � Z8eToa[	h@? & lrd�h�Z8fTjÁw�h�lr_r_roanT[�h $($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 2¶�
�%$ �%$x� bc_rfTyÁg}h�jilrn1q�lmntZ8eYoa[�hA? & lmdÜh $'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 2¶�
�%$ �%$á� B ^8[]\toanT¸%st[ B h�nTnYo $($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 2ô�
�%$ �%$ � Z8eYo¼gilþoa_?bpu�Z1u)s $($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 2ô�
�%$ �%$62 Z8eYoa[�hA? & lrd�h�Z8[�oan%Z7g}o¼g}lmy�g}lm[ $($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 2¶�
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�%$62 Z8eYoa[�hA? & lrd�hA? | h	j�yi^�n%Z8fTjÁw�h	lm_r_roanT[	h $($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 2 8
�%$á� �)g}\Th�j,Å¿^�j � 4 h	_þo¡g}h	¸Ägi^�Å9Z � 4�� $($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 2 *

� ����� �
	 ���� ���

2�$x� � nôg}ji^7¸TfT[6g}lm^�n $($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 2 5
2�$á� 4 f1_rhA?è~Yoay�h	¸ � nT^ad�oa_xz | o¼gigih	j�n 	�h�gih	[6g}lr^an $'$($($'$($'$($($'$($)$'$($'$($($ ���

2�$á�<$m� �)wah	j�w7lmh�¹ ^a`¬Å9Z � 4�� $($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ �a�
2�$á�<$ � ��nThK[�^�dÜeG^�nTh�nôg,jifT_mh	y $($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ � 2
2�$á�<$á� Z7[	^�j�lrnTq h�o¼[]\t^�n1h�[�^�d�e4^�n1h	nôgÃjifT_mh $($($'$($'$($($'$($)$'$($'$($($ � 2
2�$á�<$92 & ¹ ^�[	^�d�e4^anTh	nôgÃjifT_mh	y $($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ ���
2�$á�<$ �  [�^�d�e4^�n1h	nôgÃjifT_mh	y $($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ �;8
2�$á�<$:8 »�lrnT¸TlmnTq g}\1h�e�?èw¼oa_rf1h)`µ^�j,o jifT_mh $)$'$($($'$($'$($($'$($)$'$($'$($($ �+7
2�$á�<$ 7 uÃyilmnTq�» 	 4 g}^ ¸Th6g}h�jid�lrnTh�¹,\Tlm[]\te�?èw¼oa_rf1h	y,oaj�h�y�lrq�n1l =Y[	oanôg $'$($($ �;*

2�$ � bc^�d�eTf1g]o¡g}lr^anYoa_ � y�yifTh�y $'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 8+.
2�$ �%$m� 4 oa[�lrnTq $($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 8+.
2�$ �%$ � � oaj�_mz�[	^�d�eTf1g}o¼g}lm^�nÄ[	f1gi^a¾
`µ^�j�e<?£w¼oa_rfTh+[	oa_r[�fT_þo¡g}lr^an $($)$'$($'$($($ 8+.
2�$ �%$á� 	�lx¾ h�jih�n¶gilþoa_<bc^�fTnôg}lmnTq $($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 81�

2�$62 bc^�nT[�_rfTy�lr^�n $'$($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 8ô�

� ����� �
	 ���� � �
�<$x� � nôg}ji^7¸TfT[6g}lm^�n $($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 8��
�<$á� Å9Z � 4��M�%$9. $($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 8ô�

�<$á�<$m� bcj�h�o¼gilrnTq�gi\ThK~Yoayih�_rlmnTh+¸TlryÁg}j�lr~Tf1gilr^�n $($($'$($'$($($'$($)$'$($'$($($ 8+8
�<$á�<$ � ��e1gilrdÜoa_ 4 h	lmnTyih�j�gilr^�n $($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 8 7
�<$á�<$á� 	�h	oa_rlmnTq�¹,lxg}\vnTh�¹�\T^�yie1lmg]o¼_ryp[�^�dÜlmnTq�^�nT_mlrnTh $'$($($'$($)$'$($'$($($ 7;.

� 	 ����� � �1´V®µ° � # �
8%$x� & \Th�ÀKj�lr¸1¹ ^�j�_r¸ÂZ8lmd fT_þo¡g}^�j $'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 7 2

8%$x�+$m� Z7lrd fT_ro¼g}^aj 	�h	y�[	j�lre1gilr^�n $'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 7 2
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8%$x�+$á� Z8lrd�fT_þo¼gilr^�nÄZ8h�g�g}lrn1q�y $($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 7;8
8%$x�+$ � � wao¼_rfYo¼gilr^�nÄ^¼`!eGh	jÁ`µ^�jidÜoanT[�h $($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 7;8
8%$x�+$62 4 h�yifT_xg}y�`µji^ad Z8lmd fT_þo¡g}h	¸ 	+o¡g]o $($($'$($'$)$($'$($($'$($'$($($'$)$ 7;*

8%$á� & \Th �po�z�h�yilroan  h�g{¹ ^�j��ÂZ7lrd fT_ro¼g}^aj $($'$($($'$($'$)$($'$($($'$($'$($($'$)$ *ô�
8%$á�<$x� Z8lrd�fT_þo¼gi^�j 	�h�yi[�jilre8g}lr^an $($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ *ô�
8%$á�<$á� � _mq�^�jilxg}\Td�y $($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ *+*
8%$á�<$ � 4 h�yifT_xg}y $($($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 51�

8%$ � 	 � 4Ã|4� bc\Yoa_m_rh�nTq�h $($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 5+5
8%$62 � nTnT^ag}o¼g}h�¸ ��f1gieTf1gÃ^a`¬Å9Z � 4��M�%$9. ^�n � [�gifYoa_ � 	 	+o¡g]o `µ^�j �;.+.8� $'$)$ �/.;2
8%$á� � nTnT^ag}o¼g}h�¸ ��f1gieTf1g�^¼`¬Å9Z � 4�� �%$9. ^�n � [6g}fYo¼_ � 	 	+o¡g]o ½ fT_xz �3* � �;.;.ô� ?

½ fT_xz �/* � �;.+.�� $($($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �/.ô�
8%$98 & lmdÜlmnTq $)$'$($'$($($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �/. 7

# � ± � �V°��4«7±²« � ´C�´C°¿´Vªã« � � � �ã°G±³®�� �1´V®µ° � ©c«7�´ 
  �
7<$x� »PoayÁg}h	j,d�h�gi\T^8¸1ypg}^�oa[	[�^�fTnôgÃ`µ^�j�d fT_xg}lre1_rh)\ôz7eG^ag}\Th�yilmyÃgih	y�gilrnTq $($'$($($'$)$ �����
7<$á� 4 h	eG^�j�gilrnTq�d�^�j�h�g}\Yoanvg}\1h�~Gh	yÁgÃyi[	^ajilrn1q�j�fT_rh�`µ^ajpg}\ThK¸Yo�z $($'$($'$($($'$)$ ���C�

� � � 	�� �ô®�« � ´ � ���P° �¼®�´Vª¬± �è° �Â¯ � ��6´C« �¼® � � �Ü®�´Vª ¯ � �ã´�´�« � 
 
 #
*%$x� & \Th�bp»�» � _mq�^�j�lmg}\1d $'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �V�;.

*%$x�+$x� Z8[�o¼_rlrn1q�Z7g}h�e ��nTh
	  ^�nTeYo¼j}oad�h�gijilr[ 	�h�nTyilxg{z � y�gilrdÜo¼g}lm^�n $($($'$)$ �V�8�
*%$x�+$á� Z8[�o¼_rlrn1q�Z7g}h�e & ¹ ^�	cbc^�nTnTh�[�g}h�¸
bc^�d�eG^�nTh	nôgiy $'$($($'$($'$($($'$)$ �V�8�

*%$á� Å¿h	_m_>?ÁZ7h	eYoajio¼g}h�¸ | oalmj 	�h	[�^�dÜeG^�y�lmg}lm^�n $'$($($'$($'$)$($'$($($'$($'$($($'$)$ �V���
*%$ � À+h	^¶s%Z &Ã� $($'$($($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �V�a�

*%$ �%$x� bp»�»�?èyieGh	[	l>=Y[K^�e1gilrd�l��o¡g}lr^anTy $($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �V���
*%$62 4 h	y�fT_mgiy $)$'$($'$($($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �V�+7
*%$á� 4 h	_ro¼g}h�¸vÅ¿^�j � $($($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �V�+7
*%$98 bc^�n1[	_rf1yilr^an $($'$($($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �C�1�
*%$:7 � [ �7n1^V¹,_mh	¸Tqah	d�h	nôg}y $($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �C�ô�
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�� �
5%$x� »Yf1g}fTj�h�Å²^aj�� $($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ �C���

5%$x�+$m� � [	[�^�fTnôg}lmnTq�`µ^aj,uknT[�h	j�g}oalrnôg{zÄlmnÄg}\Th �po�z�h�yilroantn1h�g{¹ ^�j�� $'$($'$($($ �C���
5%$x�+$ � � n1[	^�j�e4^�jio¼g}lmnTq g}\1h�Z7eYo¼g}lroa_ãZ8[	oan%Z7g]o¼gilryÁg}lr[ $($'$($($'$($)$'$($'$($($ �C�;2
5%$x�+$á� sÂfT_mgilreT_mh)g}lmdÜh)¹,lmnT¸T^C¹,y $'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ �C�ô�
5%$x�+$92 Å9Z � 4�� lrnv\Tlmq�\Th	j�¸1lrd�h	nTy�lr^�nTy $)$'$($($'$($'$($($'$($)$'$($'$($($ �C�ô�
5%$x�+$ �  ^�n<?è~Tlr^�y�fTj�wah	lm_r_þo¼nT[	h�¸To¼g]o $($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ �C�ô�

5%$á� bc^�nT[�_rfTy�lr^�nTy $($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ �C�+8

� ���Y± � ��«�� � �G«7�®�� � � «¶´ ��°�� ! �µ«�� � � « � � �V°G± �®å± ��� �8´C° � � �1´/� 
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� � � � ��� � ����� 	 � �

�%$x� � ntlm_r_rf1y�g}jio¼g}lm^�n�^¼`�gi\Th�Z8[�oan%Z7g}o¼g}lmy�g}lm[ $'$($($'$($'$)$($'$($($'$($'$($($'$)$ �V�
�%$á� � n�h �To¼dÜeT_mh'^a`1okZ7\Th�¹,\Yo¼j�g�bc^�nôg}ji^a_7bc\Yoaj�gã^an�o�yih6g¬^a`1^a~Tyih�j�w¼o¼g}lm^�nTyã¸TjioC¹,n

`µj�^�d o nT^�j�d�oa_4¸TlryÁg}j�lr~Tf1gilr^�n ¹,lxg}\vd�h�oan �;. oanT¸Ây�g}oanT¸Yo¼ji¸Â¸Th�w7lþo¡g}lr^an �/.�$ �V�
�%$ � � eT_m^ag�^a`�
������� �+.��98+8�� .��:.;*��  � ���á�;. y�lrn�� �������� � � 8��95+. [	^ay � �!�"���� � $'$)$ �;.
�%$62 & \Th�¸Tlx¾ h�jih	nôgkjih�yi^�_mf1g}lm^�nÄ_rh6w�h	_mykf1yih	¸t~ôztsÂÅ � 4 ^�nÂ[	^afTq�\Â¸Th	[�^�nTq�h�y�g]o¼n¶g

¸Yo¡g]o ¹,lmgi\%oanÂoajÁg}l>=Y[	lroa_r_xz lrn$#�h�[�g}h�¸ty�eTl �¼h%�åÀK^a_r¸Th�n7~Gh	j�qT� �;.;.1� � $($'$($($'$)$ �1�
�%$á� & o �8^�nT^�d�zÄ^a`�yieYo¼gilþoa_ yifTjÁw�h	lm_r_roanT[	h�gih	[]\Tn1l-,¶fTh	y $'$)$($'$($($'$($'$($($'$)$ ���

2�$x� & \Th�~Yoay�h	_mlrnTh�`µ^�jpÅ9Z � 4�� �<$9. lx`�gi\ThK[	fTj�jih�n¶gÃ¸Yo�zvlmy 	�h	[	h�d ~Gh	j �+. � � .+.�� �a�

�<$á� ��e1gilrdÜoa_ 4 h	lmnTyih�j�g}lm^�n $'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ 8+*

8%$x� & \Th�n¶fTd ~Gh	j,^a` � eTlr¸Th�dÜlm[ . [	oayih�yk^Cw�h�jÃgilrd�h�lrnÄgi\ThKq�jilm¸1¹c^aji_r¸Ä¸To¼g]o $'$)$ 7;*
8%$á� � s �Kb [	f1j�w�h�yk¹,lxg}\vh	j�ji^�j�~Yoajiy�`µ^�j�qajilr¸8¹c^�j�_r¸Ä¸Yo¡g]o $($'$($($'$($'$($($'$)$ *+.
8%$ � � s �Kb [	f1j�w�h�yk`µ^�j�qajilr¸8¹c^�j�_r¸Ä¸Yo¡g]o $($'$($($'$($'$)$($'$($($'$($'$($($'$)$ *+.
8%$62 4 �Kb [	fTjÁw�h	yÃ`µ^�j�q�j�lr¸1¹ ^�ji_m¸Ä¸Yo¼g}o $'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ *1�
8%$á� & \Th h6¾ h�[�g�^a`�w¼oaj�z7lrn1qvgi\Th�dÜo �8lrd fTd$n¶fTd ~Gh	j+^a` [	^adÜeG^�nTh�n¶giy�`µ^�jKo jif1_rh

^�nvg}\1h � s �Kb [�fTj�wah�`µ^�j�qajilr¸8¹c^�j�_r¸Ä¸Yo¡g]o $($'$($'$)$($'$($($'$($'$($($'$)$ *ô�
8%$98 � s �Kb [	f1j�w�h�yk`µ^�j�qajih	h�¸1zÄw�h�jiy�fTykh �8\YoafTyÁg}lmwah�y�h�oaj�[]\%^�nvq�j�lr¸1¹ ^�ji_m¸Ä¸Yo¼g}o $ *ô�
8%$:7 & \ThÂh�¾4h	[6g�^¼`)w¼oaj�z7lmnTq
g}\ThÂn¶fTd ~Gh	j ^a`�lxg}h�j}o¼gilr^�nTy�lmn g}\Thvj}o¼nT¸T^�d�l�	o¼g}lm^�n

gih	y�gÃ^�ntoan � s ��b [	fTjÁw�h�^�nvq�jilm¸1¹c^aji_r¸v¸Yo¡g]o $($'$)$($'$($($'$($'$($($'$)$ *��
8%$9* � s �Kb9[	fTjÁw�h�yÃ`µ^�j,»�lryi\1h	j'& y,h �1oa[6gkgih	y�g,wah	jiy�fTy)lmn1`µ^�j�d�o¼gilr^�n�qôoalrn `µ^aj�q�jilm¸<?

¹ ^�ji_m¸v¸Yo¼g]o $($'$($($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ *��
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8%$95 bclmg{zÄZ7g]o¼gifTy �po�z�h�yilþo¼n  h6g{¹c^aj�� $'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ *ô�
8%$x�/. | o¼gilrh�n¶gkZ¶g]o¼gifTy �po�z�h	y�lþoan  h6g{¹c^�j � $'$($)$'$($($'$($'$($($'$($)$'$($'$($($ *+8
8%$x�C�M� s �Kb [�fTj�wah	yc¹,lxg}\�h	j�ji^�j�~Yoaj�y [�^�d�eYoajilmnTq+Å9Z � 4�� �%$9. gi^�nT^an<?èÅ9Z � 4��

oa_rqa^�jilxg}\Td�y�^�eGh	jio¼g}lmnTqt^an²g}^ag}oa_'¸Yoalm_mz
[�^�fTnôg}y�^a`p[	oayih�y�`µji^�d gi\ThÄbclxg{z � 
yilmd fT_þo¡g}^�j $'$($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 5ô�

8%$x�32 � s �Kb [�fTj�wah	yc¹,lxg}\�h	j�ji^�j�~Yoaj�y [�^�d�eYoajilmnTq+Å9Z � 4�� �%$9. gi^�nT^an<?èÅ9Z � 4��
oa_rqa^�jilxg}\Td�y)^�eGh	jio¼g}lmnTqÄ^�nÑ[	^afTnôg}y�^a`cj�h	y�eTlrjio¼g}^�jÁz
[�o¼yih	yK`µji^ad g}\1h�bclxg{z � 
yilmd fT_þo¡g}^�j $'$($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 5ô�

8%$x�V� � s �Kb
[	fTjÁw�h�y¬¹,lxg}\+h	j�ji^�j?~Toajiy<`µ^�j4Å9Z � 4�� w¼oajilroanôg}y<^ae4h�j}o¼gilrnTqp^an�bclxg{z � 
¸Yo¼g}o $($'$($'$($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 5��

8%$x�/8M� s �KbM[	f1j�w�h�y,[	^�d�eYoaj�lrnTq�Å9Z � 4�� �%$9. gi^�nT^�n<?£Å9Z � 4�� o¼_rq�^�j�lmgi\TdÜy�^�e�?
h	jio¼g}lmnTq�^�nvg}^ag}oa_<¸Yoalm_mzÜ[	^�f1n¶giyÃ`µj�^�d gi\Th�bclmg{z �  yilmd fT_ro¼g}^�j $)$'$($'$($($ 5��

8%$x� 7 � s �KbM[	f1j�w�h�y,[	^�d�eYoaj�lrnTq�Å9Z � 4�� �%$9. gi^�nT^�n<?£Å9Z � 4�� o¼_rq�^�j�lmgi\TdÜy�^�e�?
h	jio¼g}lmnTqK^�n�¸Yo¡g]o+¹,lmg}\Üjih�yieTlmj}o¼gi^�j�z�yÁz7dÜe1gi^�d�y ^�n1_mz `µj�^�d g}\Th)bclmg{z �  yilmd ?
fT_þo¡g}^�j $'$($'$($($'$)$($'$($'$($($'$($'$($)$'$($($'$($'$($($'$($)$'$($'$($($ 5;2

8%$x�/*M� s �Kb [	fTjÁw�h	yÃ`µ^�jpÅ9Z � 4�� w¼oaj�lþoanôgiy�^�e4h�j}o¼gilrnTq�^anbclxg{z �  ¸To¼g]o $'$($($ 5;2
8%$x�/5 4 �Kb [	fTjÁw�h�yp[	^�d�eYoaj�lrnTqKÅ9Z � 4�� �%$9. g}^�nT^�n<?£Å9Z � 4�� oa_rqa^�jilxg}\Td�y�¹c^aj��+?

lrnTq�^anÂgi^ag]oa_ ¸Yoalr_xz�[�^�fTnôg}y,`µji^ad g}\1h�bclxg{z �  yilrd�fT_þo¼gi^�j $($'$($)$'$($'$($($ 5ô�
8%$á�;. 4 �Kb [	fTjÁw�h�yp[	^�d�eYoaj�lrnTqKÅ9Z � 4�� �%$9. g}^�nT^�n<?£Å9Z � 4�� oa_rqa^�jilxg}\Td�y�¹c^aj��+?

lrnTq�^ant[�^�fTnôg}y,^a`!jih	y�eTlrjio¼g}^aj�z [	oayih�yÃ`µj�^�d gi\Th�bclmg{z �  yilmd fT_ro¼g}^�j $($'$($($ 5ô�
8%$á�8� 4 �Kb [�fTj�wah	y,`µ^�jpÅ9Z � 4�� w¼oaj�lþoanôg}y,^�eGh	jio¼g}lmnTq�^�ntbclmg{z �  ¸Yo¡g]o $($'$($($ 5+8
8%$á��� & \Thvh�¾4h	[6gÜ^an gi\Th � s �Kb/[	fTjÁw�hv^a`Ãwao¼j�z7lrnTq
gi\ThÄd�o �1lmd fTd�n¶fTd ~Gh	j ^a`

eYoaj�h	nôg}yÃoa_m_r^C¹ch�¸Ä`µ^�j,o �coCzah	y�lþoanÂnTh�g{¹ ^�j �ÄnT^8¸1hK`µ^ajÃbclmg{z �  ¸Yo¼g}o $'$($($ 5 7
8%$á�a� & \Th h�¾4h	[6gK^a` w¼oajÁz7lrnTq gi\Th d�o �8lmd fTd n¶fTd ~Gh	jK^a` [	^�d�eG^�nTh	nôgiyK`µ^aj+oÄjifT_mh

^�nÄg}\Th � s �Kb9[	fTjÁw�hK`µ^�jÃbclmg{z �  ¸Yo¡g]o $)$'$($($'$($'$($($'$($)$'$($'$($($ 5 7
8%$á� 2 � nÂh �1oad�eT_rh+^¼`�o�_þo¼jiq�h�y�[�oa_mhK^�f1g}~1jih�o � lrnÄg}\1h�bclxg{z �  ¸Yo¼g]o $)$'$($'$($($ 5+*
8%$á��� � nÂh �1oad�eT_rh+^¼`�o�d�h	¸TlmfTd y�[�oa_mh�^af1g}~Tj�h�o ��lrn g}\1h�bclxg{z �  ¸Yo¼g]o $($'$($($ 5+*
8%$á�;8M� nÂh �1oad�eT_rh+^¼`�o�yidÜoa_m_ yi[	oa_rhK^�f8g}~Tj�h�o � lmnÄg}\Th�bclmg{z �  ¸Yo¡g]o $)$'$($'$($($ 5+*
8%$á�+7 � nvh �1oad�eT_mh�^a`!oanv^�f1g}~1jih�o �Üg}\To¼g�¹po¼yÃn1^ag,¸Th�gih	[6g}h	¸tlrn gi\Th�bclmg{z �  ¸Yo¼g}o

~ôz Å9Z � 4��M�%$9. ¹,lmg}\ÂoanÂoa_roajid;g}\Tj�h	y�\T^�_r¸v^a` .%$9.�� $'$($($'$($)$'$($'$($($ 5+*
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8%$á�;* � s �Kb [	f1j�w�h�yk`µ^�j�qajih	h�¸1zÄw�h�jiy�fTykh �8\YoafTyÁg}lmwah�y�h�oaj�[]\t`µ^�jÃbclxg{z �  ¸To¼g]o $ �/.+.
8%$á�;5 & \ThÑ`µj}o¼[�g}lm^�n ^a`�[�oay�h	yÂ^�n & \¶fTjiy�¸Yo�z8ytlrn g}\1hÑ`�o¼_r_ �µh �8[	_mfT¸TlmnTq \1^�_rlm¸Yo�z8y �

lmn¶wa^�_mw7lmnTq�eYo¼gilrh	nôgiyko¼q�h	¸ 78� oanT¸ÂfTevlrnÄg}\1h�Z7h�o¼g�g}_rh � 	º¸Yo¼g]o $($'$($($'$)$ �/.��
8%$ �+. & \Thpgi^ag]o¼_7n¶fTd�~4h�j�^a`P[�o¼yih	y'^an & \¶fTjiy�¸Yo�z8y lrn�g}\Th `�oa_r_ ��h �8[	_rf1¸TlrnTq+\1^�_rlm¸Yo�z8y �

lmn¶wa^�_mw7lmnTq�eYo¼gilrh	nôgiyko¼q�h	¸ 78� oanT¸ÂfTevlrnÄg}\1h�Z7h�o¼g�g}_rh � 	º¸Yo¼g]o $($'$($($'$)$ �/.��

7<$á�  fTd ~Gh	j,^a`�yilrqanTl =Y[	oanôg,e<?èw¼oa_mfTh	y�eGh	j,¸Yo�z `µ^ajÃbclmg{z �  ¸Yo¼g}o $'$($'$($($'$)$ ���V�

*%$x�C� & \Th�À+h	^¶sZ &Ã� oa_mq�^�j�lmg}\1d $($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �V���

� $x� � _rh	oajin1h	¸ �po�z�h�yilþo¼n%nTh6g{¹c^�j � `µji^�d;g}\Th�bclxg{z �  ¸To¼g]o $($($'$($'$($($'$)$ �32T�
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� � � � ��� � ��� � ���

2�$x� � Z1oad�eT_mh � � � bc^an¶gilrnTqah	nT[6z & o¼~T_rh $($'$($($'$($'$)$($'$($($'$($'$($($'$)$ ���
2�$á� � � � bc^�nôg}lmnTq�h	n1[�z & oa~T_mh	y�`µ^�j,o & ¹c^ bc^�d�e4^�n1h	nôg 4 fT_mh $($($'$($'$($($'$)$ �;8
2�$ � � � � bc^�nôg}lmnTq�h	n1[�z & oa~T_mh	y�`µ^�j,o & \Tjih�h bc^adÜeG^�nTh�n¶g 4 fT_rh $($'$($'$($($'$)$ �+7
2�$62 � � � bc^�nôg}lmnTq�h	n1[�z & oa~T_mh	y�`µ^�j,oan  bc^�d�e4^�n1h	nôg 4 fT_mh $'$($($'$($'$($($'$)$ �;*

8%$x� & \Th�qah	^�q�jioaeT\Tlm[cj�h	q�lm^�nTy�lmn�g}\Th�bclmg{z �  yilmd fT_ro¼g}^�j?¹,lxg}\ g}\1h	lrj�e4^aeTfT_þo¡g}lr^anTy
lmnÂeToajih�n¶gi\Th	y�h	y $($($'$($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ *ô�

8%$á� � �1oad�eT_rh�yÃ^¼`�g{¹ ^Üj�h	[�^�ji¸TyÃlrn gi\Th | Zv¸Yo¡g]o yih�g $($'$)$($'$($($'$($'$($($'$)$ * 7
8%$ � & lmdÜh�_rlrn1h	yiy�lmn 	+o�z8yÃoayÃo »YfTnT[6g}lr^anÂ^¼`'Z8eGh	[�l =Y[�lmg{z $)$($'$($($'$($'$($($'$)$ �/.1�
8%$62 Z8h�nTyilxg}lxw8lxg{z ��n¶fTd ~Gh	j�^a`Y^�f8g}~Tj�h�o �¶y�¸Th6g}h�[�g}h�¸��Ãg}^¼g]oa_¶n¶fTd ~Gh	j�^a`Y^�f1gi~Tjih	o �¶y �

oayÃo `µfTnT[6g}lm^�nv^a`'Z7e4h�[	l =T[	lmg{z $($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �/.1�
8%$á� � yif1dÜdÜoaj�z�^a`¬g}lrd�lrn1q jih�yifT_xg}y $($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ �/.+*

7<$x� � y�fTd�d�oajÁzÜg}oa~T_mh)`µ^�j gi\Th+d fT_xg}lmeT_rhÃ\ôz8eG^agi\Th	y�lrypg}h�y�gilrnTq�eTj�^�~T_mh	d oay�q�lmwah	n
lmn �åÀKh+h6gkoa_ $ � �;.+.a� � $($'$($($($($($'$($'$($($'$($'$)$($'$($($'$($'$($($'$)$ ���/.
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& \Tlmy%g}\1h	yilmy
eTjih�yih�n¶giy oan h�oaj�_mz ¸Tlry�h�oay�h ^�f1gi~Tjih	o �E¸Th6g}h�[�g}lm^�nºoa_rqa^�jilxg}\Td
[�oa_m_rh	¸�Å \Yo¼g'& y�Z¶g}j}o¼nTq�h � ~4^af1g 4 h	[�h	nôg � w�h�n¶giy �µÅ9Z � 4�� � $ uÃnT_rl �ah gij}oa¸1lmg}lm^�nYoa_
¸Tlry�h�oay�h�^�f1gi~Tjih	o �Ä¸Th6g}h	[6g}lm^�noa_mq�^�j�lmg}\1dÜycgi\Yo¼gÃ_r^7^ ��`µ^�j,e4h	o �¶y)lrnto fTnTlmw¼oaj�lþo¼gih
g}lrd�h�y�h	jilmh	y,^a`�\Th�o¼_mg}\�?{[�o¼jih�¸Yo¡g]o1�1Å9Z � 4�� g}j�lrh	ypgi^ lrd�eTji^Cw�h+lxg}ypgilrd�h	_rlmnTh	y�yc^a`
¸Th�gih	[�gilr^�n ~ôz¿g]o �¶lrn1qonT^Cw�h�_pd fT_xg}lxwao¼jilþo¡g}h oaeTe1ji^ôoa[]\ $ bcfTjij�h	nôg \Th�o¼_mg}\�?{[�o¼jih
¸Yo¼g]o fTy�h	¸%`µ^�j,y�fTj�wah	lr_m_þoan1[	h�oajihKnT^Ü_r^�n1q�h	j�y�lrd�eT_mz o gilrd�h+yih	j�lrh�yk^a`�oaq�q�j�h	qôo¡g}h
¸Yoalr_xz²[�^�fTnôg}y $ � nTyÁg}h�o¼¸<�po%¹ h�oa_xg}\ ^a`kyieYo¡g}lþo¼_£�!gih	d�e4^�jioa_£�!¸Th	d�^�q�jioaeT\Tlm[a� oanT¸
y�z7dÜe8g}^�d lmn1`µ^�jidÜo¼gilr^�n³lmy�oCw¼oalm_þoa~1_rh $ Å9Z � 4�� lmnT[	^ajieG^�j}o¼gih	y�oa_m_p^a`)gi\Tlry lmn<?
`µ^�jidÜo¼g}lm^�n
fTy�lrnTqtoÄjifT_mhA?{~Toayih�¸²oae1eTji^ôo¼[]\¿g}\To¼g�[	^�d�eYoaj�h	yKjih�[	h	nôg�\Th�o¼_mg}\�?{[�o¼jih
¸Yo¼g]o oaq�oalrnTyÁgp¸Yo¡g]o `µji^�d o�~Yoay�h	_rlmnTh�¸Tlmy�gijilr~1f1g}lm^�nÄoanT¸ =TnT¸Ty,yifT~1q�ji^�f1eTy,^a`ãg}\Th
¸Yo¼g]oÑ¹,\T^�y�heTji^ae4^�jÁg}lm^�nTy \Yo�w�ht[]\YoanTq�h�¸Mg}\ThtdÜ^ay�g�lrn g}\ThÂjih�[	h	nôgÄ¸To¼g]o $ � n
oa¸T¸Tlxg}lr^an<�ô\Th�o¼_mg}\�?{[�o¼jih,¸Yo¼g}o�oa_myi^�e4^ayihÃ¸Tl���[	f1_mg}lmh	y'`µ^�j�yif1j�w�h�lr_m_þoanT[�hÃoa_rq�^ajilmgi\Td�y
~4h�[�oafTy�h ^a`,lmnT\Th	j�h	nôg�gih	d�e4^aj}oa_'g}j�h	nT¸1y yifT[]\ o¼y�yih	oayi^anYoa_ch6¾ h�[�giy�oanT¸³¸ToCz ^a`
¹ch�h �vwao¼jilþo¡g}lr^anTy $ Å9Z � 4�� oae1eTji^ôo¼[]\Th	y,g}\Tlmy,eTji^�~1_rh	d fTyilmnTq�o �po�z�h�yilþo¼n%nTh6g ?
¹c^�j �Äg}^�e1ji^7¸TfT[	h�oÜ~Toayih�_rlrn1h�¸1lry�gijilm~Tf1g}lm^�nÄg}\Yo¡g�oa[�[	^�f1n¶giyk`µ^�j�gi\Th	y�h�g}h�dÜeG^�j}o¼_
g}jih�nT¸Ty $ & \Th�oa_mq�^�j�lmg}\1d lmg}y�h	_x`�lmnT[	^ajieG^�j}o¼gih	y�o ¹,lm¸Th+j}oan1q�h+^a`¬lr¸Th	oay	�YlmnT[	_mfT¸TlmnTq
oayiy�^8[�lþo¼gilr^�nÄj�fT_rh�y	� �po�zah	yilroanÂnTh�g{¹ ^�j��¶y��G\ôz7eG^ag}\Th�yilmy,gih	yÁg}lrn1qÜo¼nT¸ve4h�jid f1g}o¼g}lm^�n
g}h	yÁg}y g}^�eTji^7¸TfT[�h�oKe4^C¹ h	j�`µf1_4¸Th6g}h�[�g}lm^�n o¼_rq�^�j�lmgi\Tdºgi\Yo¼g lry�[�o¼jih�`µf1_Pgi^�h6w¼oa_rfYo¡g}h
g}\ThKyilmq�nTl>=Y[�oan1[	hK^a`¬g}\Th�oa_roajid�ycg}\To¼g,lmg,jioalry�h	y $
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� ¹c^afT_r¸Â_rl �ah�g}^�gi\Yoan ��gi\Th+`µ^�_r_m^C¹,lrnTq eGh	^aeT_rh
	

� sÂzÂoa¸1w7lry�^�j � n1¸Tjih6¹ºst^7^�jih+`µ^�j�\Tlmy,q�fTlr¸ToanT[	h¼�Th �8eGh	jÁg}lry�h�o¼nT¸Â`µ^aj�~4h�lrnTq
^�nThK^a`¬g}\ThKnTlm[	h	yÁgkoa¸1w7lry�^�jiyÃo�q�j}o¼¸TfYo¼gih+y�g}f1¸Th	nôgk[	^�fT_m¸v\Yo�w�h $

� sÂzMg}\1h	yilmyÄ[	^�d�d�lmgigih	hd�h	d�~4h�jiyÂÀ+jih	q bc^7^�eGh	j	�)Z8[�^agigt»Poa\T_md�oan � ½ h�¾
Z8[]\TnTh�lr¸Th�j,oanT¸tstl �¼h�Å³o¼q�nTh	j `µ^�j�oa_m_4g}\1h	lrj [	^�n1y�g}j�fT[�gilmwah�[�^�d�dÜh�n¶giy,oanT¸
g}h	[]\1nTlr[	oa_?h �8eGh	j�gilry�h

� sÂzÄeYoaj�h	nôg}ykoanT¸Â~Tj�^ag}\Th�jp`µ^�j�g}\Th�lrj�y�fTeTeG^�j�g

� sÂzt`µh�_r_m^V¹ � u & � �� oa~
d�h	d ~Gh	j�y	� eToaj�gilr[	f1_þoaj�_mz | o¼gKÀ+fTnTn<� | oafT_ B ^ ?
d�oaj�h �P� ½ o¼[	^�~ ½ ^�y�h	eT\Âoan1¸ 	+oan | h�_r_rh�q�`µ^�j g}\Th�lrjcgih	[]\TnTlm[�oa_4yifTe1e4^�jÁgÃoanT¸
oa_ry�^ 	+oan1lrh	_  h	lr_m_£� � _rh �ÄÀ+j}o�za� � n¶z�o�À+^�_r¸Th�n¶~4h�jiqT� 4 ^�~Tlrn Z1oa~T\1nYoanTl4oanT¸
� #�lmg,Z8lrnTqa\

� 4 � 	KZ � oa~ dÜh�d ~Gh	jiy 4 lr[]\ & yifTlå� ½ h�jih	d�z � y�eTlrn1^T� ��_rh�q � w¼oan1^VwG� �clr_m_
� ^�qôo¼n<� �c^�~ ��_ry �	h�¹,y �¶l£�TÅ¿h	nT¸1ztbc\ToaeTdÜoanÂoanT¸t»Ph�nTq 	�^�nTq

� sÂzÄ^ ��[	h�d�o¡g}h	y | o¼fT_ �ch	n1nTh�g�g��4Z7g]o�w7ji^ay � oajil �	^�eG^�fT_m^�fTy��ToanT¸t»Yj}oan1[	lry�[	^
| h	j�h	lmj}o

� � yieGh	[�lþoa_�g}\Yo¼n � za^�f³g}^gi\Th�gih	jij�l =Y[Üy�g}o¼¾Mlmn b�Z 	 ��h	yieGh	[�lþoa_m_mz²Z8\Yo¼ji^�n
�cfTj��¶y�� ½ h	oan � oaj�eT_rh6z�� B oaj�h	n �+_roa[ � o¼nT¸bpo¡g}\Th�jilrn1h�bc^ae4h6g]oay

� ��gi\Th	j�y�g}\To¼g � \Yo�wah
[	^�nTy�fT_mgih	¸ ¹,lxg}\ 	 � ^V¹coaj�¸ �cfTj��¼^�dÂ� 	+oCwah �cfT[ �+?
h	jilm¸Tq�h¼�PÀKh�^a¾ À+^�ji¸1^�nÂoanT¸ � o¼jij�z�Å³oay�yih�jidÜoan

� s%oajilro B _þo�¹ch+¹,\T^�[	^an¶w7lmnT[	h�¸%d�h�g}^ ¸T^Üo | \ 	
� sÂz³`µjilmh	nT¸1y `µj�^�d sÂ[ �ah	h�yieG^�j�gÄÀK^ayieGh	_ � o¼_r_ ¹,\1^¿dÜoa¸ThÄd�z²g}lrd�h \Th�jih
,7f1lmg}h+d�h	d�^�jioa~T_rh
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	�lmyih	oayih ^af1g}~Tj�h�o �Ñ¸Th6g}h�[�g}lm^�n oa_mq�^�j�lmg}\1dÜyK\Yo�w�h�\TlryÁg}^�j�lr[�o¼_r_mz~4h�h	n fTy�h	¸³`µ^�j�jih6g}ji^ayieGh	[�gilmwah
o¼nYoa_mz7y�lry �å»Poaj�jilmnTqag}^an	� � h�oa_mha� �/5;5+*�
 Z7^�nTh	y�yi^�n�� �c^7[ �P� �;.+.a� �6�Tlmn ¹,\Tlr[]\Ägi\ThKlr¸Th�n¶gil =Y[	o"?
gilr^�n+^¼`8gi\Th'^�f1gi~Tjih	o �)^7[	[�fTjiy¬o¼`�gih	j gi\Th�^�f1g}~1jih�o �)\Yoayão¼_rjih	oa¸1zkg]o �¼h	n�eT_þoa[�h $ � nKjih6g}ji^ayieGh	[�gilmwah
o¼nYoa_mz7y�lry	�8g}\ThKoalmd lmycg}^�lm¸Th	nôgilm`�z ^af1g}~Tj�h�o �Üe4h�jilm^8¸Tyclrnvo�¸Yo¼g}o yih�g�gi\Yo¼g,\Yo¼y�~4h�h	ntoa[	[�fTd f<?
_ro¼g}h�¸Ñ^Vwah	jKyi^adÜh�\Tlmy�gi^�jilm[�oa_¬g}lrd�h�eGh	j�lr^7¸ $�� _rq�^ajilmgi\Td�y)eGh	j�`µ^ajid�lrnTq�gi\Tlry�g{z7eGh ^a` oanYoa_xz8y�lry
^ae4h�j}o¼gihk^�n�h	lxg}\Th�j d�^�jÁg]oa_mlmg{z�¸Yo¼g]o�oay�yi^7[	lþo¡g}h	¸ ¹,lmgi\Üy�^�d�hk¸Tlmyih	oayih �£Z8h�j�YlmnTqT� �/5+8a��
 bc\T^�l��
& \Toa[ �ah�j	� �/5+*1� ��^�jc_þoa~Üjih	eG^�jÁg�¸Yo¼g}o�[	^�nôg}oalrnTlmnTq [�^�fTnôg}y�^a`ãy�e4h�[	lmdÜh�nTyp^a`?w¼oaj�lr^�fTy dÜlm[	j�^8^�j ?
q�oanTlry�dÜy+j�h	[�h	lmwah	¸ �£Z7gih	j�n�� � lrq�\ôgi`µ^7^ag	� �/5+5+5 � $ � ^ag}\Ñ^a`�g}\1h	yih�¸Yo¼g}o yi^�f1ji[	h�y�o¼jih�yieGh	[�l =Y[
gi^
g}\ThÄ¸Tlmyih	oayihÄlmn³g}\ThÄy�h	nTy�hvgi\Yo¼g gi\ThÄ¸Tlmyih�o¼yihv\Yoay oa_mjih	oa¸1z¿~4h�h	n oa[	[�fTj}o¡g}h	_xz³¸Tlroaq�nT^ayih	¸
¹,\1h	n g}\1h)¸Yo¼g}o�oaj�h)[�^�dÜe1lr_rh�¸ $ � n�oa¸T¸Tlxg}lm^�n<�ôg}\Th�yih�¸To¼g]o�yi^�fTj�[	h�ycg]o �¼hkgi\Thk`µ^�j�d ^a`?h�lmg}\1h	jpo
f1nTlmw¼oaj�lþo¼gih�gilrd�h�y�h	jilmh	y��4¹,lmgi\%g}\1h�yilmnTq�_mh�¸TlmdÜh�nTyilm^�n%~Gh	lmnTqÄoaqaq�jih�qôo¼g}h�¸%[�^�fTnôg}y�^Cwah	j+yi^adÜh
gilrd�hÄlrnôg}h�j�w¼oa_ �åZ8h	j�YlrnTq1� �/5;8���
 bc\T^�l�� & \Yoa[ �ah�j	� �/5;*1� �6� ^�j yieTo¼g}lroa_p¸Yo¼g}o¿o¼[	[	f1d fT_þo¡g}h	¸
^Cwah	j,yi^�d�h)gilrd�h)lrnôgih	j�w¼oa_ �£s%o¼jiyi\Toa_r_å� �/5+58��
 � o�¹,yi^�n � �;.+.1� � $ & \Th+dÜoalrn�[	jilxg}h�jilþo�`µ^�jph�w¼oa_mf<?
o¡g}lr^an�^a`?gi\Th	y�h�jih6g}ji^ayieGh	[�gilmwahKoa_rq�^ajilmgi\Td�y'lrycy�h	nTy�lmgilmw7lmg{za�7¹,\Tlm[]\Älry jih�_þo¼gih	¸�gi^�g}\Thk¸Th�gih	[6g}lr^an
[	oaeYoa~1lr_rlxg{z�^a`?gi\Th�oa_mq�^�j�lmg}\1dÜy�oan1¸ yieGh	[�l =Y[�lmg{z��7¹,\Tlr[]\�lry jih	_ro¼g}h�¸�g}^�g}\ThÃ`�oa_ry�hkeG^�y�lmg}lxw�hÃj}o¼gih $

� nv[	^�nôgij}oayÁgÃgi^�jih6g}ji^ayieGh	[�gilmwah�o¼nYoa_mz7y�lry	�1eTji^�y�e4h�[�gilmw�hKy�fTj�wah	lr_m_þoan1[	h+jih,¶fTlrj�h	y,dÜ^anTlmgi^�jilmnTq
^¼`P\Th�oa_xg}\<?è[�oaj�h [	oayih�y�lrn�^�j�¸Th	j¬g}^�¸Th6g}h�[�g'ok¸Tlry�h�oay�hc^�f1gi~Tjih	o ��oay!y�^8^an oay�e4^�y�yilm~T_rh $�& \Thc¸Yo¼g]o
f1yih	¸vlmn eTji^ayieGh	[�gilmwah+yifTjÁw�h	lm_r_roanT[	hk¸T^�nT^agc[	^�d�h)`µj�^�d;o = �8h	¸v\TlryÁg}^�j�lr[	oa_Yg}lrd�h,¹,lrnT¸T^C¹ ~Tf1g
`µj�^�d okyÁg}j�h�oad ^a`Y¸To¼g]oÃ[	^�nôg]o¼lrnTlmnTq�g}\Th dÜ^�yÁg!j�h	[�h	nôg�h6w�h	nôgiy $ & \Th�jih�oaj�h ^a~¶w7lm^�fTy¬~4h�nTh=Tgiy!g}^
gi\Th+h�o¼ji_mz�¸Th6g}h�[�g}lm^�nÄ^a`¬oan�h	eTlm¸Th	d�lr[)oayp_rlxw�h�ypoaj�h�y}o�w�h�¸%o¼nT¸ [	^ay�g}y,o¼jih�j�h	¸TfT[�h	¸ $ � ^V¹ h�wah	j��
lmn%^�j�¸Th	j,g}^�oa[]\Tlmh�w�h�g}lmdÜh�_mz ¸1h�g}h�[�gilr^�n<�Pg}\1h	jih�nTh	h�¸Tykgi^�~Gh�o g}jioa¸Th	^¼¾¿~Gh�g{¹ h	h�n
yieGh	[�l =Y[�lmg{z
o¼nT¸ gilrd�h	_rlmnTh	y�y �µÅ²oaq�nTh�j h�g�oa_ $ � � .+.1� o � $ 	+o¡g]o
yi^�f1ji[	h�yÜgi\Yo¼g�jih,7f1lrjihÂ¸Tlroaq�nT^�y�lry�^a`kg}\Th
¸1lryih	oayih¼�Tyif1[]\to¼yc_þo¼~ jih�e4^�jÁg}y��1[�o¼nÄ^�nT_mz ~Gh�^�~8g]oalmnTh	¸ y�h�wah	j}o¼_ ¹ch�h �¶yÃo¼`�g}h�j gi\Th�y}o¼dÜeT_mh	ycoajih

�



yif1~TdÜlxgigih	¸ $ � z)gi\Yo¼gãeG^�lrnôg	�Vgi\Th�^�f1gi~Tjih	o �)dÜo�z�\Yo�w�h h	y�[�oa_ro¼g}h�¸Klrnôg}^Ão�_þoaj�q�h�y�[�oa_mh'h	eTlm¸Th	d�lr[ $
� nTyÁg}h�o¼¸%^a`ã¹coalmgilrnTq�`µ^�jpeG^�yÁg ?{¸1lþoaq�n1^�yilmyp¸Yo¼g}o1�1¹ h�[	oantd�^�nTlxg}^�j eTjih@?{¸Tlroaq�nT^ayilryc¸Yo¼g]o8�T¹,\Tlr[]\
lry�^a`�gih	n³nT^an<?{y�e4h�[	l =T[a�'yif1[]\ oay�gi\Th y�z7d�e1g}^adÜy�h �8\Tlm~Tlmgih	¸³~ôz¿eYo¼g}lmh	nôg}y $ � n³¸1^�lrnTqtyi^T��¹ch
jilmy��lmnT[	j�h�oay�lrnTqÄgi\Th�`�o¼_ryih eG^�yilxg}lxw�h�j}o¡g}ha�¬yif1[]\³oay�dÜlmy�g}o �ah�nT_mzo¼gigijilr~1f1g}lmnTqvoan lrnT[�jih�o¼yih�lrn
[�o¼yih	yÃlrnôwa^�_mw7lrn1q�j�h	y�eTlrjio¼g}^�jÁzÄeTj�^�~T_rh�dÜypgi^�o¼n%oanôgi\Tj}o �to¡gig]o¼[ � j}o¼gi\Th	j�gi\YoanÂlrn�Yf1h	n��	o1�P~Tf1g
¹ hÄoa_ry�^t\ToCwahÄo%eG^ag}h�nôg}lþo¼_'qôoalrn¿lrn g}lrd�h	_mlrnTh�yiy $ & \TlryKg{z7e4h ^¼`�eTjih@?{¸Tlroaq�nT^ayilryKy�fTj�wah	lr_m_þoan1[	h
lryÜ[	^�d�d�^�nT_mz³jih�`µh�jij�h	¸Mg}^³oay�yÁz8n1¸Tji^�d�lr[tyifTjÁw�h�lr_r_roanT[�h �£sÂ^�y�g}oayi\Yo¼jil � � oaj�gid�oan � �;.+.�� 

Z8^�y�lrn<� �;.+.�� � $ & \Th�y�lrd�eT_rh�y�g�`µ^�jidº^a`Gy�z7nT¸Tj�^�d�lr[py�fTj�wah	lr_m_þoan1[	hplmn¶wa^�_mwah	y'y�h	nôg}lmnTh	_YeT\ôz7yilm[	lroanTy
�å»Yh	oaq�lrn � �/5 77��
 »!lxg �	n1h	j�h6gKoa_ $ � �35+5+5�
 4 h	¸T^anT¸T^Äh�g+oa_ $ � �;.+.�� 
 w¼oan bpoayÁg}h	j�h	n�� � h�fTj ,¶fTlmn<�
�/5+5�� � nT^ag}lm[	lmnTq oan lmnT[	j�h�oay�htlmn gi\Th%n¶fTd ~Gh	j�^a`)eYo¼g}lmh	nôg}y�h �8\Tlm~TlmgilrnTq [	h�j�g}oalrn y�z7d�e1g}^�d�y
oanT¸gi\Th	nÑo¼_rh	jÁg}lmnTqÜgi\Th oaeTeTj�^�eTj�lþo¼gih�eTfT~1_rlr[�\Th	oa_mgi\
lrnTyÁg}lmgif1g}lm^�nTy $  o¡g}fTjioa_r_xz��Pg}\Tlmy�eTji^7[	h�yiy
jih�yifT_xg}y�lmnyieG^ag�g{z%[�^Vwah	jioaq�ha�<o _þoaj�q�h�eG^�y�yilr~1lr_rlxg{zÄ^a`�d�lry�yilrn1q oan^af1g}~Tj�h�o �P�?o¼nT¸
_rl �ah	_xzv_þo¼gih
¸Th6g}h	[6g}lm^�n�gilrd�h	y $ Z7h�w�h�j}oa_8oaf1gi^�dÜo¼g}h�¸�¸1h�g}h�[�gilr^�n�oa_rqa^�jilxg}\Td�y4¹ h	j�hcyif1~Tyih,7f1h	nôg}_xz�¸1h�w�h�_r^�eGh	¸
oa_xg}\T^�f1q�\%g}\1h	yih�oa_mq�^�j�lmg}\1dÜy,¹ch�jih�`�oalmji_mzvy�lrd�eT_rh�oanT¸Ñ^�eGh	jio¼g}h�¸
^�nÑfTnTlmw¼oaj�lþo¼gih�gilrd�h�y�h	jilmh	y
¸Yo¼g}o �£Z7h	hKbc\Yo¼e1g}h�j � `µ^�jco�`µfT_m_Gj�h�w7lrh6¹ � $ »YfTjÁg}\Th�jid�^�jih¼�7gi\Th	y�hKoa_rq�^ajilmgi\Td�y�¹ch�jih�h6wao¼_rfYo¼gih	¸
^�n yieGh	[�l =Y[�lmg{z oanT¸ yih�nTyilxg}lmw7lxg{z���¹,lmgi\T^�f1g o¼n¶z�[	^�n1yilr¸1h	j}o¡g}lr^an�^a`4gi\Thpg}lmdÜh�_rlmnTh	y�y!^a`4¸Th�gih	[6g}lr^an $

� w�h	nôgiyÂlmnMjih�[	h�n¶gÄzah�oaj�yÄ\Yo�w�hdÜoa¸ThÂg}lmdÜh�_rlrn1h	yiy g}\1h%`µ^8[�fTy ^a`Kn1h�¹$^�f1gi~Tjih	o � ¸1h�g}h�[A?
g}lm^�n¿oa_rq�^ajilmgi\Td�y �µÅ²oaq�nTh�j�h6g o¼_ $ � � .+.1� ~ � $�� `�g}h	jKg}\1h
��[�gi^�~Gh	j �;.+.1� o¼gig}oa[ �¶y	�¬g}\Tj�h�o¼giy�^a`
`µfTjÁg}\Th�j�g}h�jiji^ajilryÁg�oa[6g}lxw8lxg{zÑg}\Tj�^�fTq�\³~1lr^7[]\Th	d�lr[	oa_'¹ch	oae4^anTy�d�o¼¸ThÜgi\Th h�o¼ji_mz ¸Th6g}h�[�g}lm^�n ^a`
¸Tlmyih�o¼yih�^�f1g}~1jih�o �7ykoanÂh�wah	nd�^�jih+f1jiq�h�n¶gklry�yifTh $ sÂ^�jih�^Vwah	j��Ggi\Th+¹c^�j�_r¸1¹,lm¸ThKyieTj�h�oa¸t^a`!gi\Th
Z � 4 Z�^�f8g}~Tj�h�o ��\Tlrqa\T_rlmq�\ôg}h	¸�g}\Thclrd�e4^�jÁg]oan1[	hc^¼`Yg}lrd�h	_xzK¸Th�gih	[6g}lr^an oanT¸�[	^an¶g}oalrn1dÜh�n¶g!^a`Goan
h	e1lr¸Th�dÜlm[ $ � ^V¹ h�wah	j��Ylrd�eTji^Cw7lrnTqKg}\1h)g}lmdÜh�_rlrn1h	yiy ^a`¬oan oa_rq�^ajilmgi\Td lmyc¸Tl �Ü[�fT_mgc~4h�[�oaf1yih+^�f1g ?
~Tj�h�o �¶y�\Yo�w�h+¹ h�o �P�Tn1^�n<?{y�e4h�[	l>=Y[+yilmq�nYoa_mypo¼g g}\Th�lrjp^�f8g}yih6g��Tj�h	y�fT_mgilrnTq lmnÄo�g}jioa¸Th�^a¾~Gh�g{¹ h	h�n
g}lmdÜh�_rlmnTh	y�y�oanT¸ÂyieGh	[�l =Y[�lmg{z `µ^�j�¸1h�g}h�[�gilr^�nÂoa_mq�^�jilxg}\Td�ypo¼y,¹coayÃdÜh�nôg}lr^anTh	¸Âoa~G^Cw�h $
Z7g}jio¼g}h�q�lrh�y+`µ^�jKlrd�eTji^Cw7lrnTq gilrd�h	_mlrnTh�yiy�¹,lmgi\T^�f1g�yioa[	j�l =Y[�lrnTqÄg}^7^vd fT[]\¿yieGh	[	l>=Y[	lxg{zÑ\Yo�w�h

~Gh	h	nvo¼lr¸Th�¸ ~ôz jih�[	h�n¶g,¸1h�w�h�_r^�e1dÜh�n¶giyplrnÜg}h	[]\1nT^�_r^aqaz o¼nT¸ _þo�¹ $ »!lmjiyÁgc^a`¬o¼_r_£�7oayc\Th�oa_xg}\<?è[�oaj�h
jih�[	^�j�¸Ty oaj�h ~4h�[	^�d�lrn1q%h	_mh	[6g}ji^anTlr[¼�!g}\Th ,¶fYo¼n¶gilmg{z¿^a`,¸Yo¼g}o
o�wao¼lr_þo¼~T_rh�`µ^�j�yifTjÁw�h	lm_r_roanT[	h�\Yoay
lrn1[	jih	oayih�¸ÂoanT¸ g}\1h ,¶fYoa_rlxg{z�\Yoay�lrd�eTj�^Vwah	¸Äo¼yp¹ch�_r_ $ Z8h	[�^�nT¸T_xz��T_mh	qôoa_Gq�fTlm¸Th	_mlrnTh�y `µ^ajcg}\Th)fTyih
^a`¬\Th	oa_mgi\<?{[	oajih�j�h	[�^�ji¸Ty�lmn yif1j�w�h�lr_m_þoanT[�h+oanT¸vj�h	yih	oaji[]\v\Yo�wah�~Gh	h�nvh	y�g}oa~T_mlryi\1h	¸ g}\1ji^�fTqa\vgi\Th
� h	oa_mgi\ � nTy�fTj}o¼nT[	h | ^�j�g}oa~Tlm_rlmg{zÄoanT¸ � [	[	^afTnôg]oa~Tlm_rlxg{z � [�g $ & \1h	yih�q�fTlr¸1h	_rlmnTh	ykoaj�h�¸Th�yilrqanTh	¸
g}^%y�g]o¼nT¸Yoaj�¸Tl��h�h	_mh	[6g}ji^anTlr[�g}j}o¼nTy�`µh�j ^a`�\Th	oa_mgi\³lrn8`µ^�jidÜo¼g}lm^�n oanT¸ oa_myi^Âg}^eTj�^ag}h�[�g�eYo¼g}lmh	nôg
[	^an%=Y¸Th�n¶gilþoa_mlmg{z $ Å²h+¹,lr_m_ ¸Tlmyi[�fTyiy,g}\ThKeTj�lmw¼oa[6z lry�yifTh�yklmnÄdÜ^ajih+¸Th6g]oalm_<lrntbc\Yoae8g}h	j �<$
& ¹c^ d�o¼lrn oae1eTji^ôo¼[]\Th	yÂ\Yo�w�h ~4h�h	n eTji^ae4^�y�h	¸ `µ^�jÄlrd�eTj�^Vw7lmnTq²g}lmdÜh�_rlmnTh	y�y�¹,\Tlr_mhy�gilr_m_

dÜoalrnôg]o¼lrnTlmnTqjih	oayi^anYoa~T_mhÂy�e4h�[	l>=Y[	lxg{z $ & \1h =Yj�y�gÜy�g}jio¼g}h�qaz lmn¶wa^�_mwah	y�g]o �¶lrn1q¿o¼¸1w¼oanôg]oaq�hÂ^a`

�



o¼_r_�g}\Thvo¼g�g}j�lr~Tf1gih	y lmn²g}\1hvoCw¼oalm_þoa~1_rh�¸Yo¼g]o $ & jioa¸Tlmgilr^�nToa_ ¸1h�g}h�[�gilr^�n d�h�gi\T^8¸1y yilmdÜeT_xz jih	_xz
^an ¸1h�g}h�[�gilrnTqÄeGh�o �¶y+lmn
o fTnTlxwao¼jilþo¡g}h�gilrd�h�y�h	jilmh	y)`µ^ajid�h	¸`µji^ad oaqaq�jih�qôo¼g}h�¸¸Yoalm_mzÂ[	^afTnôg}y $
� h�oa_xg}\<?è[�oaj�h jih�[	^�j�¸TyKoaj�h�nT^C¹ \Tlrq�\1_mzÂd fT_xg}lmw¼oaj�lþo¼giha�Y[�^�nôg]oalmnTlrnTqÜg}lrd�h�lrn1`µ^�j�d�o¡g}lr^antlmn%g}\Th
`µ^ajid$^a`�g}\Th [	oayih�¸To¼g}h oan1¸g}lrd�ha�GyieTo¼g}lroa_!lmn1`µ^�jidÜo¼gilr^�nÂlrn%gi\Th�`µ^�j�d ^¼` \1^�dÜh¼�4¹ ^�j��P�ãoan1¸
\1^�yieTlxg]oa_!_r^7[�o¼gilr^�nTy��<¸Th�dÜ^�qaj}oaeT\1lr[ lmn1`µ^�jidÜo¼gilr^�n%oa~4^af1gKeYo¼gilrh	nôgiy	�¬oanT¸Ñy�z7d�e1g}^ad lrn1`µ^ajidÜo"?
gilr^�n $ Z8^�_rh�_mzÄj�h	_xz8lmnTq�^�noaqaq�jih�qôo¼g}h�¸%¸Yo¼lr_mz [	^�fTnôgiyk¹ ^�fT_r¸tlrq�n1^�jih�oa_mdÜ^�yÁgkoa_r_?^a`!g}\Th�yih�f1yihA?
`µf1_�o¼gigijilr~1f1g}h�y $ � z
[�^�nTyilm¸Th	j�lrnTqÄgilrd�ha�<y�eYoa[	h¼��¸1h	d�^�q�j}o¼eT\Tlr[ o¼nT¸¿yÁz7dÜe1gi^�d lmn1`µ^�jidÜo¼gilr^�n<�
��Å³o¼q�nTh	j�h6gÃoa_ $ � � .+.1� o ��yifTqaq�h	yÁgÃgi\Yo¼gp¹ hK[�oanvlmdÜeTj�^Cw�h)gi\Th�g}lmdÜh�_rlrn1h	yiy ^a`¬¸Th�gih	[6g}lr^an $ & \Tlry
o¼eTeTji^�oa[]\³[	h�j�g}oalrnT_xzÑd�o �ah	y�yih�nTyih `µ^�j�_r^7[�o¼_rl��h	¸Ñ^�f1gi~Tjih	o �¶y yif1[]\ oay�`µ^7^8¸�?{~G^�jinTh lm_r_rn1h	yiy�h	y
^ajcoan�oah	j�^�yi^a_rl��h	¸Üoanôg}\Tjio ��jih�_rh	oayihÃyilmnT[	hÃg}\ThÃlrnT[�^�jieG^�jio¼g}lm^�n�^a`?y�eYo¼g}lroa_Ylrn8`µ^�jidÜo¼g}lm^�n ¹ ^�fT_r¸
\1h	_reÂg}\Th�¸Th�gih	[6g}lr^an $ »P^ajÃ_roajiqah�y�[�oa_mh�h�eTlr¸1h	d�lr[	y��Yg}\Tlmy)oae1eTji^ôo¼[]\[	^�f1_r¸%¸1h�g}h�[�gkg}\Th�¹ch	o �ah�j
lmnTlmgilþoa_7yilmq�nYoa_my $ »YfTj�gi\Th	j�dÜ^�j�ha��y�fTeTeG^�yih,¹ h �¶nT^C¹ g}\Yo¼g'oK¸1lryih	oayih�\Toay o�¸TlryÁg}lrn1[�g =Yn1q�h	j�eTjilmn¶g
lmng}lmdÜh¼�4y�eYoa[	h¼�?¸Th	d�^�q�jioaeT\Tlm[	y)oanT¸
eYo¼gilrh�n¶g�y�z7dÜe8g}^�d�y $ & \Th�n =TnT¸Tlrn1q eYo¼g�g}h	j�nTy+lrn%nT^�n<?
y�e4h�[	l>=Y[K¸Yo¼g]o ¹,\Tlm[]\tdÜo¼gi[]\vgi\Tlry =YnTq�h�jieTj�lrnôg,¹c^�f1_r¸vyifTe1e4^�jÁg,^�fTj�~Gh	_mlrh�`ãgi\Yo¼gÃoanv^�f1gi~Tjih	o �
^¼`!g}\1lry�yieGh	[�l =Y[K¸Tlmyih	oayihKlry�^7[	[�fTjij�lrnTq $
& \Th y�h	[�^�nT¸ y�gij}o¼gih	qaz¿lry�g}^dÜo �ah�fTyih ^¼`Ãotw¼oajilmh�g{z¿^a`Ão�wao¼lr_þo¼~T_rh ¸Yo¼g}o%yi^afTji[�h	y	��~G^ag}\

gij}oa¸1lmg}lm^�nYoa_ oanT¸tnT^�n<?£g}j}o¼¸Tlmgilr^�nYo¼_ $�� y)oanÂ^�f1gi~Tjih	o �Äy�g}oaj�giyklmnÂo�j�h	q�lm^�n<�Ylmg�¹,lm_r_å�1^Cw�h�jkg}lmdÜh¼�
_mh�o�w�h�~4h�\TlrnT¸Ño�g}j}o¼lr_ãlrn
o�wao¼jilrh6g{zÂ^a`�¸Yo¼g}oa~Yoay�h	y $ »Y^�jkh �1oad�eT_rh¼� y�lrq�nYo¼_ryÃ[	^�fT_m¸~Gh yih�h	n
lrn
� d�h	j�q�h	nT[6z 	�h�eYoajÁg}d�h	nôg)[	oayih�y	�<^Cwah	j ?£g}\Th@?{[�^�fTnôg}h�j�y}oa_mh	y�� oa~1yih	nôgih	h	lmyid$jih�[	^�j�¸Ty)`µ^�jÃyi[]\T^7^�_
o¼nT¸ ¹ ^�j��P�pwah�g}h�jilmnYoajilroan ¸Yo¼g]o8�c_þo¼~ [�fT_mgifTjihÂjih�e4^aj�g}y��peG^�lry�^�n [�^�nôg}j�^�_,[	h	nôgih	jiy��,oanT¸ h�w�h�n
d�^�jÁg]oa_mlmg{z jio¼g}h�y $Ã� _m_?^a`�g}\1h	yih�¸Yo¼g]o�yi^�f1ji[	h�y�\Yo�w�h�yi^�d�h�`µ^ajid ^a`�gilrd�hK_þoaq�~4h6g{¹ch�h	n¹,\Th�n
gi\Th²^af1g}~Tj�h�o �Mg}o �ah�y%eT_roa[	h oan1¸9¹,\Th�nEg}\Th yilmq�nYoa_�oa[6g}fYo¼_r_mzMoaeTeGh�oaj�ytlmn gi\Th ¸Yo¼g]o $ � z
d�^�nTlxg}^�j�lrnTq�oa_m_?^a`�gi\Th	y�h yi^�f1ji[	h�y	� ��Å³o¼q�nTh	jÃh�g�oa_ $ � �;.+.1� o �pyieGh	[	f1_þo¼gih�g}\To¼g)gi\Th�o¼¸T¸Tlmgilr^�nToa_
y�lrq�nToa_ry�[�^�fT_r¸Âoa_myi^ lrd�eTj�^Vwah�g}lmdÜh�_rlrn1h	yiy $

� n�gi\Tlry g}\Th�yilry��1¹ h)¹,lr_m_G¸1h�oa_G¹,lmg}\�g}\Th =YjiyÁg�y�gij}o¼gih	qazÜ^a`ãlrd�eTj�^Vw7lmnTq�gilrd�h	_mlrnTh�yiy ~¶zÜd�^�n<?
lxg}^�j�lrnTq�g}\Th)`µf1_r_ jioanTq�h)^a`�o¼gigijilr~1f1g}h�yplrnÄ\Th	oa_mgi\<?{[	oajihk¸Yo¼g}o $ & \Th+yih�[	^�n1¸%oae1eTji^ôo¼[]\v¹,lm_r_GnT^ag
~Gh�¸Tlry�[	fTy�yih	¸ $ bc^�d ~TlmnTlrnTqÄd�fT_mgilreT_mh ¸Yo¼g}oÂy�^�fTji[�h	y�lryKy�gilr_r_�w�h	jÁz d fT[]\³o¼n¿^�eGh	n�,¶fTh	yÁg}lr^an
`µ^aj�g}\1h oaj�h�ot^¼`,y�z7nT¸Tj�^�dÜlm[Üy�fTj�wah	lm_r_þo¼nT[	h $ & \Th�`µ^8[�fTy�^¼`�g}\Tlmy�gi\Th	y�lry�¹,lm_r_�~GhÜg}\1hÜÅ \Yo¼g'& y
Z¶g}j}o¼nTq�h � ~4^�f8g 4 h	[	h�nôg � wah	nôg}y ��Å9Z � 4�� ��oa_mq�^�jilxg}\Td $ Å9Z � 4�� �<$:. lry otd fT_mgilmw¼oaj�lþo¼gih
^af1g}~Tj�h�o �%¸Th�gih	[�gilr^�n¿oa_mq�^�jilxg}\Td gi\Yo¼g =YnT¸1y�¸1lm¾4h	jih�nT[	h�y�~Gh�g{¹ h	h�n³oÄ~Yoay�h	_mlrnTh oan1¸¿oÄj�h	[	h�nôg
¸To¼g]o³y�h�g gi\Tji^�f1q�\ yilmq�nTl =T[�oanôg []\ToanTq�h�yÄlrn gi\Th
eTji^ae4^�jÁg}lm^�nTy�^a`�yifT~Tqaji^�fTe1yÄlrn gi\Th¸Yo¼g}o $
& \1lryvd fT_xg}lmw¼oaj�lþo¼gih%o¼eTeTji^�oa[]\9lmyÄ[	^�d�eT_mh�g}h�_mz ¸Tlm¾4h	j�h	nôgv`µji^�d g}\Th
gij}oa¸Tlxg}lm^�nYoa_ÃfTnTlxwao¼jilþo¡g}h
~1lr^�y�fTj�wah	lr_m_þoan1[	hÂoa_rqa^�jilxg}\Td�y ¹,\Tlr[]\ dÜ^�n1lmg}^aj o g}lmdÜhvy�h	jilmh	y $ Å9Z � 4�� lryÜo¿nT^�n�?{yieGh	[�l =Y[
¸1h�g}h�[�gi^�j�gi\Yo¼g�lryKlmn¶gih	nT¸1h	¸¿gi^te1_þo�zg}\1h�j�^�_rh�^¼`�ovy}o¼`µh6g{zÑnTh�g�¹,\Th	n¿fTyih�¸¿¹,lxg}\¿oÂy�fTlmgih�^¼`
y�e4h�[	l>=Y[,¸Tlry�h�oay�hÃ¸1h�g}h�[�gi^�jiy $ Å9Z � 4��³�%$9. h �7gih	nT¸Ty�g}\1hÃe1jih�w7lm^�fTy�w�h�jiy�lr^�n ~ôz oa[�[	^�fTnôgilrnTq+`µ^�j
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g}h�dÜeG^�jioa_ YfT[6g}fYo¡g}lr^anTyKlrn
g}\Th�¸Yo¼g}o1�ãyifT[]\²oayKyih	oayi^�nToa_ oanT¸Ñ¹ch�h �ah�nT¸ � ¹ch�h �¶¸Yo�z²h6¾ h�[�giy	�
¹,\Tlm[]\Ülmy'o+[]\Yoa_r_mh	nTqalrnTq+o¼yieGh	[�g ^a`G\Th	oa_mgi\<?{[	oajihc¸Yo¼g]o�gi\Yo¼g�d fTyÁg�~4h�¸1h�oa_xg�¹,lmgi\�~ôz�¸1h�g}h�[�gilr^�n
oa_mq�^�jilxg}\Td�y $
& \Th)gi\Th	y�lryp\ôz7e4^¼g}\Th�yilryclry oay `µ^�_m_r^C¹,y 	  h6¹Eo¼_rq�^�j�lmgi\TdÜy�gi\Yo¼gc[	^�d ~1lrnThkoayiy�^8[�lþo¼gilr^�nÜjifT_mh

yih	oaji[]\ oanT¸ �coCzah	y�lþoan n1h�g{¹ ^�j��K¸Tlmy�g}j�lr~Tf8g}lr^an�_mh�oaj�nTlrn1q,¹,lm_r_ôeGh	jÁ`µ^�jid�~Gh�g�g}h�j¬gi\Yoan�gij}oa¸1lmg}lm^�nYoa_
fTnTlxw¼oajilro¼g}h ~Tlr^ayifTjÁw�h	lm_r_roanT[	h oa_mq�^�jilxg}\Td�y?lrn�g}h	j�dÜy�^a`Yg}lmdÜh�_rlmnTh	y�y	�¡yih	n1yilmgilmw7lmg{za�ôoanT¸�y�e4h�[	l>=Y[	lxg{z
lrnvd�^�y�g,[	oayih�yk^¼`!¸Tlmyih	oayihK^�f1gi~Tjih	o �¶y	�Goay,h�w¼oa_mfYo¼gih	¸vfTyilmnTq�w¼oajilm^�fTy�^�f1gi~Tjih	o � y�lrd fT_ro¼g}^ajiy $
& \Tlry�g}\Th�yilmyÜ¹,lr_m_�[	^�nôgilrn¶fTht¹,lxg}\ o¿¸Th�yi[	j�lre1gilr^�n ^a`)gi\Th%e1jilmw¼oa[6z lry�yifTh�y lrn y�z7nT¸Tj�^�d�lr[

yif1j�w�h�lr_m_þoanT[�hKlrn
bc\Toae1g}h�j ��$ bc\Yoae1gih	j � [�^�nôg]oalmnTy)o�jih6w8lmh�¹ ^¼`�~Tlm^�yifTjÁw�h�lr_r_roanT[�h�o¼_rq�^�j�lmgi\TdÜy
lrn ^�ji¸Th�jÜgi^³lr_m_rfTyÁg}j}o¡g}hv\T^C¹ Å9Z � 4�� j�h	_ro¼g}h�yÜg}^¿g}\Th�yih
^agi\Th	jÄo¼_rq�^�j�lmgi\TdÜy $ � n bc\Yoae1gih	j
2 �pgi\Th
oay�yi^7[	lþo¡g}lr^an j�fT_rh%oaeTeTj�^ôoa[]\M^a`+Å9Z � 4�� �<$9. `µ^aj�¸Th6g}h	[6g}lmnTq oanT^ad�oa_m^�fTy eYo¼g�g}h�jinTy
¹,lr_m_<~Gh�¸1h	yi[�jilm~4h�¸t¹,\Tlm_rh�g}\1h�y�fT~Tyih,¶fTh	nôg+[]\Yo¼e1g}h�jÃ¹,lm_r_<¸Th�yi[�jilr~Gh�\T^C¹EÅ9Z � 4�� �%$9. fTyih�y)o
�po�z�h�yilroan
nTh�g{¹ ^�j �tg}^�dÜ^7¸Th	_�o�[]\Yo¼nTq�lrn1q ~Yoay�h	_rlmnTh�¸1lry�gijilm~Tf1g}lm^�n $ bc\Yoae1gih	j 8 ¹,lm_r_ãlrn1[	_rf1¸Th
eGh	j�`µ^ajidÜoanT[	h�jih�yifT_xg}y�~Yoay�h	¸³^�n ¸Yo¼g}oÂ`µj�^�d�oÂqajilr¸8¹c^�j�_r¸ yilmd fT_þo¡g}^�j��ão �po�z�h�yilroan²nTh6g{¹c^aj��
yilmd fT_ro¼g}^�jÃoan1¸
jih�o¼_�¹ ^�ji_m¸¸Yo¼g}oÜ`µji^�d g}\1h 	 � 4k|G� []\Yoa_m_rh�nTq�h $ Å²h�¹,lm_r_¬oa_myi^ lmnT[	_mfT¸Th�gi\Th
^�f1gieTf1g�^a`KjifTn1nTlrnTq Å9Z � 4�� ^�n oa[6g}fYoa_ � 	 ¸Yo¼g}o $E� ¸T¸Tlxg}lr^anYoa_r_xz��cbc\Yoae1gih	j 8 lrnT[�_rfT¸1h	y
g}lmdÜlmnTq jih�yifT_xg}y)`µ^�j,w¼oajilm^�fTyÃ[	^�d�eTf1g}o¼g}lm^�nYoa_ã^�e8g}lrd�l�	o¼g}lm^�nTyp¹ h lrd�eT_mh	d�h	nôg}h�¸tlmntÅ9Z � 4�� $
� d�eTji^Cw�h�dÜh�nôg}ytgi^ gi\Th j}oanT¸1^�dÜl ��o¼gilr^�nMgih	yÁg%yÁg}h	eE^a`�Å9Z � 4�� o¼nT¸9¹co�z8yÂg}^ ¸Th�oa_�¹,lxg}\
d fT_xg}lmeT_rh�\ôz8eG^agi\Th	y�lry�g}h�y�g}lmnTq
¹,lr_m_ ~GhÄ¸Tlry�[	fTy�yih�¸ lmn bc\Yoae1gih	j 7<$ bc\Toae1g}h�j * lrnT[�_rfT¸Th�y�oan
h ��[�lrh	nôgÜoa_mq�^�jilxg}\Td�`µ^�j�[�_rfTyÁg}h	j�lrnTq
¹,lxg}\ [	_mf1gigih	j	��¹,\Tlm[]\ ¹ hte1_þoan g}^Ñd�^8¸1lm`�z `µ^�j�yieYo¡g}lþo¼_
~Tlm^�yifTjÁw�h�lr_r_roanT[�h $ »!lmnYoa_m_mz��Tbc\Yoae1gih	j 5 ¹,lr_m_?[	^�nôg}oalrnv`µf1g}f1jih�¹ ^�j �voanT¸
o [	^�n1[	_rf1yilr^antg}^ g}\1lry
g}\1h	yilmy $
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� h�`µ^�j�h�e1ji^7[	h	h�¸Tlrn1q ¹,lmg}\
gi\Th g}\Th�yilmy	�?¹ch�¹,lm_r_!~1jilrh Tz¸1lryi[�fTyiyKy�^�dÜh�^¼` gi\Th eTjilxw¼oa[�ztlry�yifTh�y
gi\Yo¼gv\Yo�wah¿o³¸1lrjih�[�gvh6¾ h�[�gÂ^�n oa_m_�oa_mq�^�jilxg}\Td�y�¸Th	y�lrq�nTh�¸ `µ^�j h�o¼ji_mz ¸Th�gih	[6g}lr^an ^¼`�¸1lryih	oayih
^af1g}~Tj�h�o �¶y $ & \Th � h	oa_mgi\ � nTyifTjioanT[�h | ^�j�g}oa~Tlr_mlmg{z²oanT¸ � [�[	^�fTnôg}oa~Tlr_mlmg{z � [�g � & \Th � h�o¼_mg}\
� n1yifTjioanT[	h | ^�jÁg]oa~Tlm_rlxg{z oanT¸ � [	[�^�fTnôg]oa~1lr_rlxg{z � [6g�� �/5;5+8 �6� h	nYo¼[�g}h�¸ lrn � fTqafTy�g �8� � �/5;5+8 �
¹coayÜoalrd�h	¸³o¼g y�g}oanT¸Yoaj�¸Tl��lrnTqgi\Thvh �8[]\Yoan1q�ht^¼`kh�_rh�[�g}j�^�nTlm[Ä\Th�oa_xg}\ lmn1`µ^�jidÜo¼gilr^�n¿~4h6g{¹ch�h	n
\1h�oa_xg}\³eTj�^Cw8lm¸Th	j�y�oanT¸²lrnTy�fTjih�jiy $ bc^�nTq�j�h	yiy gi\Th	n h�y�g}oa~T_rlmyi\Th�¸²g}\1h ����|G�)� | jilxw¼oa[�z 4 fT_rh
� 2¶� bp» 4 | oajÁg}y �38+. gi\Tji^�f1q�\ �/8;2 � �;.+.�� ��lrn � fTqafTy�g �32 � �;.+.ô� lrn³^aji¸Th�j�g}^%eTji^agih	[6g g}\Th
e1jilmw¼oa[6zvoanT¸Âyih�[	fTj�lmg{zv^a`!\Th�o¼_mg}\vlmn1`µ^�jidÜo¼gilr^�n $�& \Th ����|4�k� | j�lmw¼oa[�z 4 fT_mh+eTjih�yih�n¶giy)yÁg}jilm[�g
qafTlr¸Th�_rlmnTh	y `µ^�j gi\ThÑfTyih¿oanT¸ ¸Tlmyi[	_m^�yif1jihÑ^a`�eTji^agih	[6g}h	¸9\Th�o¼_mg}\ lmn1`µ^�jidÜo¼gilr^�n `µ^ajÄjih	y�h�oaj�[]\
e1fTjieG^�yih�y $�� lm^�_þo¼gilr^�n1yc^a`¬g}\Th�yih�jih�q�fT_þo¡g}lr^anTyp[�o¼ntj�h	yif1_mg,lrnv[�lmw7lr_<^aj�[	jilmdÜlmnYoa_4e4h�nYoa_mgilrh�y $

��nTh�^a`1gi\Th oalrd�y?^a`7g}\Th ����|G�)� | jilmw¼oa[6z 4 fT_rh�¹,\Th�n oae1eT_rlmh	¸+g}^Ãjih�yih�o¼ji[]\ lmy<g}^Ãh	y�g}oa~T_mlryi\
o�~Yoa_roanT[	hK~Gh�g{¹ h	h�n
eTji^agih	[6g}lrn1q�gi\Th�e1jilmw¼oa[6zÄ^a`!lrnT¸Tlxw7lr¸TfYo¼_r_mzÜlr¸1h	nôg}l>=Poa~T_mh+\Th�oa_xg}\Âlrn1`µ^ajidÜo"?
gilr^�nv¹,\Tlm_rhKoa_m_r^C¹,lrnTq�j�h	y�h�oaj�[]\Th	j�y�oa[�[	h	y�ykgi^Ülmn1`µ^�jidÜo¼gilr^�n h�yiy�h	nôg}lroa_¬gi^�gi\Th	lmj�jih�yih�o¼ji[]\ $ & \Th
e1jilmw¼oa[6z³j�fT_rhÄlmy oan h �7g}h�nTyilxw�hÂ¸T^8[�fTd�h	nôgÜoanT¸ ¹chÄ¹,lm_r_c^anT_mz²~Tjilmh Tz²dÜh�n¶gilr^�n³gi\Thv[	^�n1yihA?
,¶fTh�nT[	h�yp^a`4g}\Th�yih)j�h	q�f1_þo¼gilr^�nTy'^anÜ^�f1j j�h	y�h�oaj�[]\ $ 4 h	oa¸Th	j�y lmnôg}h	j�h	yÁg}h	¸Ülrn g}\Th,`µfT_m_T¸Th�g}oalr_my oajih
j�h�`µh�jijih�¸tgi^ � 2¶� bp» 4�| oaj�giy �/8;. gi\Tji^afTq�\ �/8;2 � �;.+.�� � $

	�fTh�gi^g}\Th�\Tlrq�\³wa^�_rf1dÜhÜ^a`ÃdÜh�¸Tlr[	oa_cj�h	[	^aji¸Ty�j�h�,¶fTlrj�h	¸³`µ^�j�yifTjÁw�h	lm_r_roanT[	h¼�'lrnT¸1lmw7lr¸TfToa_
j�h	y�h�oaj�[]\ eYoaj�gilr[�lreYoanôgÂoaf8g}\T^�j�l�	o¼g}lm^�n lryvlrd�eTj}o¼[�g}lm[�oa_ $ & \1h ����|4�)� | jilmw¼oa[6z 4 f1_rhÑe4h�j ?
d�lmgiy g}\ThÑfTy�h¿^¼`�eTj�^ag}h�[�gih	¸ \Th�oa_xg}\ lrn1`µ^ajidÜo¼g}lm^�n ¹,lxg}\T^�f8gv¸Tlrj�h	[�gtoaf8g}\T^�j�l�	o¼g}lm^�n ~ôzMg}\Th
eTo¼g}lmh	nôgvg}\Tj�^�fTq�\ yih6w�h�j}oa_�^�e1gilr^�nTy $ & ¹c^ ^a`�g}\Th�yih ^�e1g}lm^�nTyÄlmnT[	_mfT¸Th ����|G�)� Z1o¼`µh � oaj ?
~G^�j+¸Th@?{lm¸Th	nôg}l>=Y[�o¡g}lr^an^�j)gi\Th�eTji^Cw7lry�lr^�n
^¼`po � lrd�lmgih	¸ 	+o¡g]oÄZ8h6g � 4 h	y�h�oaj�[]\³oanT¸ | jioa[�gilr[	h
»YfTn1¸Yoad�h	nôg]oa_my	� �;.+.�� � $ � n ����|G�)� Z1o¼`µh � oaj�~4^�j ¸Th@?{lm¸Th	nôg}l>=Y[�o¡g}lr^an<� gi\ThÂlrn1`µ^�j�d�o¡g}lr^an³lry

�



[	^adÜeT_mh�gih	_mzÑ¸1hA?{lm¸Th	nôgil =Yh�¸³g}\Tj�^�fTq�\ j�h	d�^Vw¼oa_ ^a`�gi\Th�`µ^�_m_r^C¹,lrnTq �/* lm¸Th	nôgil =Yh�jiy 	 nYo¼dÜh�y	��oa_m_
q�h�^�q�j}o¼eT\Tlr[Ãyif1~4¸Tlxw7lryilm^�nTy�yidÜoa_m_rh	j'gi\Yoan o�y�g}o¼g}h ��h �8[�h	e1gp`µ^aj gi\Th =Tjiy�g g}\Tj�h	hk¸Tlrq�lxg}y�^a`ão �	lme<?
[	^7¸ThÃfTnT¸Th�j y�e4h�[	l>=Y[k[�^�nT¸Tlxg}lm^�nTy �R�¶oa_r_1¸Yo¼g}h�y gi\Yo¼g oaj�hÃ¸1lrjih�[�gi_mz�[�^�nTnTh�[�g}h�¸�g}^�oanÜlrnT¸1lmw7lr¸TfToa_£�
g}h�_rh�eT\T^�nThÜn¶fTd ~Gh	jiy���`�o � n¶fTd�~4h�jiy	�!h	dÜoalr_�oa¸1¸Tjih�yiyih�y	�'y�^8[�lþoa_'y�h	[	f1jilmg{z n¶fTd ~Gh	j�y	��d�h	¸1lr[�o¼_
jih�[	^�j�¸�n¶fTd ~Gh	j�y	�¼\Th�oa_xg}\�eT_þo¼n�~Gh	nThA=Y[	lroaj�zKn¶fTd�~4h�jiy	�aoa[	[�^�fTnôg�n7f1d ~4h�jiy��a[	h�j�gil =Y[	o¼g}h �¼_rlm[	h	n1yih
n¶fTd ~Gh	j�y	�Pw�h	\1lr[	_mh�lm¸Th	nôgil =Yh�jiy	�P¸Th6w7lr[	h�lr¸1h	nôg}l>=Yh	j�y	�Gu 4�� y	� ��| oa¸T¸Tj�h	y�y)n¶fTd ~Gh	j�y	�G~Tlr^�d�h�gijilm[
lr¸1h	nôg}l>=Yh	j�y	�4`µf1_r_?`�oa[	h�eT\T^agi^�y	� oanT¸
oanôzt^ag}\1h	j�fTn1l-,¶fTh�lm¸Th	nôgilm`�z7lrnTqÜn¶fTd ~Gh	jiy $ & \Th ��lreG[	^7¸Th
jih�y�gijilr[6g}lm^�n lmyÜ^Cw�h�ji_xz yÁg}jilm[�gÜ`µ^�jÜd�^�yÁg�y�fTj�wah	lr_m_þoan1[	ho¼_rq�^�j�lmgi\TdÜy gi\Yo¼g�\Yo�w�hy�^�dÜhtyieYo¡g}lþo¼_
oay�e4h�[�g $ � yÃo jih	y�fT_mg	�T¹ch�fTy�h�o � lrd�lmg}h�¸ 	+o¼g}oÜZ7h�gklrnÄ¹,\Tlr[]\%oa_r_4^a`!gi\Th�Z1o¼`µh � o¼ji~G^�j,lr¸Th�n<?
g}l>=Yh	j�y�oaj�h�j�h	d�^Cw�h	¸
h �8[	h	e8g�`µ^�jÃ[	lmg{za� yÁg]o¼giha� �	lreG[	^7¸Th¼� oan1¸¸Yo¼gih	y $ uky�h ^a`�o � lmdÜlxg}h�¸ 	+o¡g]o
Z8h6g jih,¶fTlrj�h	y o 	+o¼g]oÂuky�h � q�jih�h	d�h	nôg ~Gh�g{¹ h	h�n³g}\ThÜ[	^Cw�h�jih	¸ h�nôg}lmg{z¿oan1¸¿g}\1h�jih�yih	oaji[]\Th�j $
& \Tlmy+oaq�j�h	h	d�h	nôg+y�e4h�[	l>=Yh	y�gi\Th fTy�h	yK^a`'g}\1lry�lmn1`µ^�jidÜo¼gilr^�n<�Tgi\Th�lrn1¸Tlmw7lr¸1fYoa_ry�¹,lxg}\Ñoa[�[	h	y�y�g}^
g}\1lry+lrn8`µ^�jidÜo¼g}lm^�n<�?o¼nT¸ oÂq�fToaj}oanôgih	h�`µji^�d g}\Th jih�yih	oaji[]\Th�jiy�g}\Yo¼g�d�h�oay�fTjih�y�¹,lm_r_�~4h�g]o �ah	n
g}^ eTj�^ag}h�[�g,g}\1h�e1jilmw¼oa[6zÄ^a`¬g}\Tlmy�lrn1`µ^ajidÜo¼g}lm^�n $
& \Th	y�hÄ_rh�qôoa_'jih�q�fT_ro¼g}lm^�nTyK\Yo�w�hÄoÂ¸Tlrj�h	[6g h�¾4h	[6g ^�n²yifTjÁw�h	lm_r_roanT[	hÜoa_mq�^�jilxg}\Td�y	�?¹,lxg}\¿gi\Th

d�^�y�gÃyilmq�nTl>=Y[�oanôg,j�h	yif1_mgÃ~4h�lrnTq g}\To¼gÃyifTjÁw�h	lm_r_roanT[	h�oa_mq�^�j�lmg}\1dÜy d fTy�gÃ^�eGh	jio¼g}h�^�nÂ¸Yo¼g}o�¹,lxg}\
yi^adÜh =Yh�_r¸Ty<gi\Yo¼g¬oaj�h'nT^ag¬oay?e1jih	[�lry�h o¼yãgi\Th�z�[	^�fT_m¸+~4h $�� y¬oanKh �1oad�eT_rh¼�¡y�eYo¼gilþoa_¼lrn1`µ^�j�d�o¡g}lr^an
[�o¼n9[�^�nôg]oalmn9h�lmg}\1h	jÄg}\ThÑh �To¼[�gt_r^7[�o¼gilr^�nTy�^a`�lmnT¸Tlxw8lm¸TfYoa_my ^�jÂoaq�qajih	q�o¼g}h
[�^�fTnôg}yÂ^Cw�h	jtoan
oa¸Td�lrn1lry�gij}o¼gilmwah�jih�q�lr^an
yifT[]\¿oay�o [	h�nTyifTyKg}jioa[�gK^aj �	lreG[	^7¸Th $ ukn1¸Th	j+g}\1h ����|4�k�;| j�lmw¼oa[6z
4 fT_rh�y	�c\1^�dÜhÂoan1¸ ¹ ^�j�� _m^8[	o¼g}lm^�nTy�lrn d�h	¸Tlm[�oa_p¸To¼g]o oajihv`µjih,¶fTh	nôg}_xz q�lmwah	n oay ��lreG[	^7¸Th	y $
Z8eYo¡g}lþo¼_'yifTjÁw�h	lm_r_roanT[	hÜoa_mq�^�jilxg}\Td�y�nTh�h	¸²gi^t~Gh�¸1h	yilmq�nTh�¸¿g}^t^�eGh	j}o¡g}h�^�n³oaqaq�jih�qôo¼g}h [�^�fTnôg}y
j}o¡g}\Th�j g}\Yoan ^an lrnT¸Tlxw7lr¸TfYo¼_k[	oayihÑh�wah	nôg}y $  o¡g}fTjioa_r_xz��,oaq�qajih	q�o¼g}lm^�nM^Cw�h�j �	lreG[	^7¸Th�yÄ_r^�y�h	y
yi^adÜh�¸Th	q�j�h	h ^¼`'eTjih�[	lmyilr^anyilmnT[	h�g}\Th �	lreG[	^7¸Th�[	h	nôgiji^�lm¸Ty+oaj�h�jih�e4^aj�g}h�¸
oayÃg}\Th�_r^7[�o¼gilr^�nTyÃ^a`
g}\1h�[�o¼yih	y $ uÃyilmnTqÜgi\Th ��lreG[	^7¸Th�[�h	nôg}j�^�lr¸%[	^7^�ji¸TlmnYo¼gih	yÃ[�oan~Gh�eTji^�~1_rh	dÜo¼gilr[+`µ^�j,lrj�jih	qafT_þoaj�_mz
yi\Toae4h�¸ ��lreG[	^7¸Thj�h	q�lm^�nTy $ � n9oa¸T¸Tlxg}lr^an<� �	lme4[�^8¸Th�yvoajihÑo¼¸TdÜlmnTlryÁg}jio¼g}lxw�hÂjih	qalr^�nTy ¹,lxg}\T^af1g
oanôzyÁg]o¼gilryÁg}lr[	oa_r_xzÄd�h�oanTlmnTqa`µfT_¬~G^�fTnT¸Yo¼jilrh�y $ & \¶fTy��¬lmn^�j�¸Th	j)gi^Ä~4h�eTj}oa[6g}lm[�oa_å�4y�fTj�wah	lr_m_þoan1[	h
oa_mq�^�jilxg}\Td�ycd�fTy�gÃ~GhKoa~T_rh�gi^Ü[�^�eGh�¹,lmg}\vg}\1h	yihKlmyiyif1h	y $
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��f1gi~Tjih	o � ¸Th6g}h�[�g}lm^�nÂy�z7y�gih	d�yÃ^ae4h�j}o¼gih+~¶zv¸1h�g}h�[�gilrnTq�oanT^ad�oa_mlrh�yclrnÄy�fTj�wah	lm_r_þo¼nT[	h+¸Yo¡g]o $'� n
o¼nT^�dÜoa_mza�!¹,\Tlr[]\ lmy�oa_ry�^[�o¼_r_rh�¸ oan oa~Gh	j�j}o¼gilr^�n²lrn � ½ oanTh	y�h6g�oa_ $ � �;.;.+. �6�'lmy�¸Th�yi[�jilr~Gh	¸ oay
oÂy�g}o¼g}lmy�g}lm[�oa_m_mz%yilrqanTl =Y[	oanôg�[]\ToanTq�hÜlrnÑg}\ThÜ^8[�[	fTj�jih	n1[	h�^¼`�\Th�o¼_mg}\¿h�wah	nôg}y�¹,\1h	n [	^adÜeYo¼jih	¸
¹,lxg}\
nT^ajidÜoa_�\1lry�gi^�j�z $)& \Th�eTji^7[	h�yiy+^a` ¸Th6g}h�[�g}lmnTqvoanT^ad�oa_mlrh�yklmn\Th�o¼_mg}\�?{[�o¼jih�¸To¼g]o [	oan
~4h
y�fTd�d�oaj�l��h	¸ lmn g{¹ ^³yÁg}h	e1y $ »!lrj�y�g�^a`Koa_m_£� o¿~Yo¼yih	_mlrnThvg}\To¼g�[	oae1gifTjih�y�g}\ThÂfTy�fYoa_ÃeYo¼gigih	j�n
^¼`)o
¸Tlmyih	oayihÄnTh�h	¸Ty�gi^
~4hÄ^�~8g]oalmnTh	¸ $ Z8h�[	^�nT¸1_mz���fTy�lrnTqgi\Tlry�~Yoayih�_rlmnTha� o%g}\1jih	y�\T^�_m¸ d fTy�g
~Gh+[�o¼_r[	f1_þo¼gih	¸Äyif1[]\Âgi\Yo¼gpgi\Th+eTjih�yih�nT[	h�^a`�oanvoanT^ad�oa_xz�lryp¸Th6g}h�[�g}h�¸t^anT[	h�gi\Tlrycgi\Tjih�yi\T^a_r¸vlry
h �8[	h	h�¸Th	¸ $ � n�q�h�nTh	jioa_£�¼oa_m_a^�f1gi~Tjih	o �+¸Th6g}h	[6g}lm^�n�o¼_rq�^�j�lmgi\TdÜyG`µ^�_r_m^C¹ gi\Tlry<g{¹ ^ ?èy�g}h�e�eTj�^8[�h	¸Tf1jiha�
¹,lxg}\vw¼oajilro¼g}lm^�nTyclmnÄg}\Th =Yj�y�gÃy�gih	eo¼[	[	^afTnôg}lrn1q `µ^ajpg}\ThKdÜo #�^�jilxg{z�^¼`!g}\1h	lrj�¸1lm¾4h	jih�nT[	h�y $

	�lry�h�oay�h	y [�o¼n ~Ghv[]\Yoaj}o¼[�g}h�jil �	h	¸ ~ôz g}\ThÄg}\1jih	hÂ~Yoay�lr[vh	e1lr¸Th�dÜlm^�_r^�qalr[�o¼_ eToaj}oad�h�gih	j�y�^¼`
gilrd�ha�kyieYoa[�ha�Koan1¸9eGh	j�yi^�n � ½ oanTh�yth6gtoa_ $ � �;.;.+. �6�Ã¹,\Th	j�h¿gi\Th���e4h�jiy�^�n�� eYoaj}o¼dÜh6g}h	jv[�^�j ?
j�h	y�e4^�n1¸Ty�g}^
oan lmnT¸Tlxw8lm¸TfYoa_ & y�¸Th�dÜ^�qaj}oaeT\1lr[�lmn1`µ^�j�d�o¼gilr^�n $ � lmy�gi^�jilm[�oa_m_mz��ãg}\1h d�o #�^�jilxg{z¿^¼`
^af1g}~Tj�h�o �Â¸Th6g}h	[6g}lm^�n
oa_mq�^�jilxg}\Td�y�\Yo�w�h�~4h�h	n
¸Th6w�h	_m^�eGh	¸g}^Ü_r^7^ � `µ^�j)oanT^�dÜoa_rlmh	y�lmntg}lmdÜh�^�j
`µ^aj�oanT^�dÜoa_mlrh	y�lrn²yieYoa[�h $�4 h�[	h�n¶gi_mza��gilrd�h	_mlrnTh�yiy�^a`,¸Th�gih	[6g}lr^an \Yoay�~Gh	[	^adÜhÄon1h�¹;eTfT~T_mlr[
\1h�oa_xg}\ jih,7f1lrjih�dÜh�nôg ¸TfThÄg}^
h�dÜh�jiq�lmnTq
¸Tlry�h�oay�h	y�oanT¸ gi\Th g}\Tj�h�o¼g ^¼`k~1lr^agih	jij�^�jilmy�g o¡gig]o¼[ �7y
��Å³o¼q�nTh	j)h�gKoa_ $ � �;.+.1� ~ � $ ��nTh�y�g}jio¼g}h�qazÂ`µ^�j)lmdÜeTj�^Cw8lmnTqÜgilrd�h	_mlrnTh�yiyÃlrykgi^Äh �8eT_m^�lmgÃg}\Th�y�eYo"?
gilþoa_å��g}h�dÜeG^�j}o¼_£�ôoan1¸�¸Th�dÜ^�qaj}oaeT\1lr[ÃoayieGh	[6g}y ^a`<\Th	oa_mgi\<?{[	oajih,h6w�h	nôgiy �µÅ²oaq�nTh�j h6gpo¼_ $ � �;.+.1� ~ � $
Å lxg}\
dÜoanôzÂnTh�¹ yi^�f1ji[	h�y+^a`�\Th	oa_mgi\<?{[	oajih ¸To¼g]o�~Gh	[�^�d�lrnTq�oCw¼oalm_þoa~1_rha�4oa_m^�nTqÜ¹,lxg}\h �8lry�gilrnTq
¸To¼g]o%y�^�fTj�[	h	y�~4h�lrnTqtoafTq�d�h	nôgih	¸²¹,lxg}\²y�fT[]\ lrn8`µ^�jidÜo¼g}lm^�n<�¬oÂw¼oaj�lrh6g{zÑ^a`�nTh6¹ y�fTj�wah	lm_r_þo¼nT[	h
o¼_rq�^�j�lmgi\TdÜyÃfTy�lrnTq�gi\Tlryky�gij}o¼gih	qaz%\Yo�w�h�~Gh	h	nÑ¸Th�yilmq�nTh	¸ $ & \Tlry�y�h	[6g}lr^an¹,lr_r_¬[	^anTyilmy�g+^a` o j�hA?
w7lmh�¹ ^¼`co¼_rq�^�j�lmgi\TdÜykfTyih�¸¿lmn
¸Th�gih	[6g}lr^an ^¼`poan1^�d�o¼_rlrh�y)^Cw�h�j+`µ^�fTj�[	o¼g}h�q�^�jilmh	y 	)g}lmdÜh¼�<yieYo¼[	ha�
y�eYoa[�hA?ègilrd�ha� oanT¸ y�eYoa[�hA?ègilrd�hA?èe4h�jiyi^an $ Z7eYoa[	h@?{eGh	j�yi^�n oa_mq�^�jilxg}\Td�y�oajihÄnT^¼g w�h�j�z [�^�dÜd�^�n
lmn yifTjÁw�h�lr_r_roanT[�hÄ~4h�[�oafTy�hvdÜ^�yÁg oaeTe1ji^ôoa[]\1h	y yilmdÜeT_xz y�g}jio¼g}lx`�z¿gi\ThÄ¸Yo¼g}o
oanT¸ fTy�htoe1fTjih�_mz
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yieTo¼g}lroa_ gih	[]\Tn1l-,¶fThÄ^�n³h	oa[]\ y�gij}o¼g}o%g}^y�h�oaj�[]\³`µ^�j o¼nT^�dÜoa_rlmh	y $ �)g}\Th�j jih6w7lrh�¹,y�\ToCwah ~Gh	h	n
¹,jilxgigih	n ^�n yifTjÁw�h�lr_r_roanT[�h,oa_rq�^ajilmgi\Td�y �å»Poaj�jilmnTqag}^an � �ch	oa_rh¼� �/5+5+*�
 »Poaj�jilmnTqag}^an � � nT¸Tjih6¹,y	�
�;.+. 2 
 Z8^anTh	y�yi^�n � �c^8[ �P� � .+.�� ��g}\Yo¼g)¸Th�o¼_!eTj�lrdÜoajilm_mz ¹,lxg}\y�fTj�wah	lr_m_þoan1[	h o¼_rq�^�j�lmgi\TdÜy�gi\Yo¼g
¸Th6g}h	[6g�oanT^�dÜoa_mlrh	yÃlrngilrd�ha�G¹,lmg}\%d fT[]\ÑyidÜoa_r_mh	jÃyih�[�g}lm^�nTy+¸Th	oa_rlmnTq�¹,lxg}\
yieToa[	h oan1¸
yieYoa[�hA?
g}lmdÜhÜoa_mq�^�jilxg}\Td�y $ & \1h yifTjÁw�h6z lrn g}\Tlmy�[]\Yoae8g}h	j��'^�n²gi\Th ^agi\Th	j�\YoanT¸<��¹,lr_r_�\Yo�wahvo%d fT[]\
¹,lr¸1h	j�yi[�^�e4h $ »YfTj�gi\Th	j�dÜ^ajiha��gi\Tlry�[]\Yo¼e1g}h�j�¹,lm_r_8lrnT[�_rfT¸Th,y�h�w�h�j}oa_Pj�h	[	h�nôgpoa_mq�^�j�lmg}\1dÜy¬g}\Yo¼g o¼jih
nT^ag�lrn1[	_rf1¸Th	¸ lrnÑg}\Th�eTj�h�w7lr^�f1yi_mzdÜh�n¶gilr^�n1h	¸²j�h�w7lrh6¹,y $ & \Th `µ^7[	fTy�^a`cgi\Tlry�yif1j�w�h6z¿¹,lm_r_�~Gh
^�n%gi\Th o¼_rq�^�j�lmgi\TdÜy,o¼nT¸%g}\1h	lrjÃ[]\Yoajioa[�gih	j�lry�gilr[�y $ & \Th�y�[	^�eGh ^a`�gi\Tlrykjih6w8lmh�¹ ¹,lm_r_?~Gh�_rlmdÜlxg}h�¸
g}^�h �8lry�gilrnTq�oa_mq�^�j�lmg}\1dÜy fTyih�¸Â`µ^ajcg}\Th+y�fTj�wah	lm_r_þo¼nT[	h�^¼`!¸Tlmyih	oayih�y $ Å²h�¹,lm_r_4d�oalmnT_mz ¸1h�oa_ ¹,lxg}\
oa_mq�^�jilxg}\Td�y�`µ^aj e1ji^�y�e4h�[�g}lxw�hÃyifTjÁw�h�lr_r_roanT[�hko¼_mg}\1^�fTq�\�o+`µh�¹Md�h�gi\T^7¸Ty'¹,\Tlr[]\Ü\Yo�w�hÃ~4h�h	n�f1yih	¸
lrnvj�h�g}j�^�yieGh	[6g}lxw�h�oanYoa_xz8y�lryc¹,lm_r_?o¼_ryi^�~GhK¸Tlry�[	fTy�yih�¸ $

����� � ��� � �v#
�
	��+�	���	� �
*,�

� _mq�^�j�lmg}\1dÜyÃ¸Th�gih	[6g}lrn1qto¼nT^�dÜoa_rlmh	yÃlrng}lmdÜh�^�eGh	j}o¡g}h�^�nÑoaqaq�jih�qôo¼g}h�¸
¸Yo¼g}o�g}^ =YnT¸ÑfTn¶fTy�fYoa_
yie1l �ah�y�lmn gilrd�h $ Å¿hÜ\ToCwah�[]\T^ayih	n³gi^t¸1lryi[�fTyiy�yieGh	[�l =Y[Ü[]\Yoaj}o¼[�g}h�jilmy�g}lm[	y�^a`cgi\Th o¼_rq�^�j�lmgi\TdÜy
¸Tlmyi[	f1yiyih�¸
lrnvg}\Tlmyky�h	[6g}lr^an%lrnÂ^�j�¸Th	j,g}^Ü\Tlrq�\1_rlrqa\¶g�gi\Th	lmj,¸Tlm¾4h	j�h	nT[�h	y $ & \Th�yih []\Toaj}oa[6g}h�jilryÁg}lm[	y
oaj�h�y�fTd�d�oaj�l��h	¸Älrn & oa~T_mh �%$m� oan1¸%oaj�hK¸Th	y�[	jilm~4h�¸tlmnv¸Th�g}oalr_<~Gh	_m^C¹ $

�+$ � d�eT_rh�dÜh�nôg]o¼gilr^�nvbc^adÜeT_mh �8lmg{z
� d�eT_rh�dÜh�nôg]o¼gilr^�n¿[	^�d�eT_rh �8lmg{z ¸Th	y�[	j�lr~Gh	y \T^C¹ ¸Tl���[�fT_mg o%eTji^aq�j}oad�d�h	j'& y�#�^a~²¹c^afT_r¸
~Gh)g}^ ¹,j�lmgih)g}\Th�oa_rq�^ajilmgi\Td $ Z8lmnT[	h)n7f1dÜh�ji^�fTy�y�^a`�g{¹coajih+eYo¼[ �¼o¼q�h	y,oaj�h+o�w¼oalr_roa~T_rh�gi\Yo¼g
dÜo �ahvyÁg]o¼gilry�gilr[	oa_ `µfTn1[�g}lm^�nTy jih	oa¸Tlm_mz o�w¼oalm_þoa~T_mhÜgi^ e1ji^�q�jioad�dÜh�jiy	�'gi\Tlry [	^a_rfTd�n³¹,lr_m_
¸Th�yi[�jilr~Gh)gi\Th)[�^�dÜe1_rh �8lxg{zÜ^¼`ãlrd�eT_rh�dÜh�n¶gilrnTq+gi\Th�oa_mq�^�j�lmg}\1d fTyilmnTq o�w¼oalr_roa~T_mhÃy�^a`�g{¹coajih
eYo¼[ �¼o¼q�h	y $ & \Th nYoad�h ^¼`Yyi^�d�h o�wao¼lr_þo¼~T_rh�y�^a`�g{¹coajih eYoa[ �¡oaq�h�y!eTj�^Vw7lm¸TlrnTq,g}\1h nTh�[	h�yiy}o¼j�z
yÁg]o¼gilry�gilr[	oa_Y`µfTnT[�gilr^�n1y `µ^�j�g}\Th)eYoaj�gilr[�fT_þoaj�¸Th6g}h�[�g}lm^�nÄoa_mq�^�j�lmg}\1d lry yi\T^C¹,nvlrnÜ~Tj}o¼[ �ah�giy $

�<$ bc^�d�eTf1g}o¼g}lm^�nYoa_<bc^�d�eT_rh �1lxg{z
bc^�d�eTf1g}o¼g}lm^�nYoa_![	^�d�eT_rh �8lmg{z
lmy�ovd�h�oay�fTjih�^a`p\1^V¹/[�^�d�eTf1g]o¡g}lr^anYoa_r_xzÂlrnôg}h�nTyilxw�hÜgi\Th
¸Th6g}h�[�g}lm^�n oa_rq�^ajilmgi\Td�lry $ � n qah	nTh�j}oa_å� g}\1hÂd�^�j�hÂ[�^�d�eTf1g]o¡g}lr^anYoa_r_xz lrnôg}h�nTyihvg}\Thtoa_ ?
q�^ajilmgi\TdÂ�,gi\ThÑ_r^�n1q�h	jÄlxg}yÄjif1nTnTlrn1q gilrd�h%¹,lr_m_)~Gh $ 4 o¼g}\Th�jÄg}\Yoan q�lxw7lrnTq o eTj�h	[	lmyih
d�h�oay�fTjih�dÜh�nôg+^a` [	^�d�eT_mh �8lmg{za�4¹ h ¹,lr_r_¬¸Th�yi[	j�lr~Gh g}\Tlmy+o¼g�g}jilm~Tf1gih�fTy�lrnTq gi\Th w¼oa_rfTh�y�^a`
_m^V¹K� dÜ^7¸Th	jio¼g}h�^�j�\Tlmq�\ $(& \Th	y�h�wao¼_rfTh�y+oajih�lrnôg}h�nT¸Th	¸
gi^Ä~4h�j�h	_þo¡g}lmwah�g}^Äh	oa[]\Ñ^ag}\1h	j
y�^Âgi\Yo¼g�h�wah	n¿gi\T^�fTqa\²oan¿oa_mq�^�jilxg}\Td$dÜoCz~4h h ��[�lrh	nôg	��lxg+¹,lr_r_!y�g}lm_r_�q�h�g�ovj}o¼gilrnTqv^a`
\Tlmq�\vlm`¬lmg,lmy�d fT[]\ÂdÜ^ajih+[	^adÜeT_mh ��g}\YoanÄgi\ThKyilrd�eT_mh	y�gÃo¼_rq�^�j�lmgi\Td ¹ch�jih6w8lmh�¹ $

*



�<$ �poayih�_rlmnTh�Z8d�^8^agi\Tlrn1q
� h�o¼_mg}\�?{[�o¼jih)¸To¼g]o�¹,lxg}\�`µh�¹ ^�jcn1^ h	eTlm¸Th	d�lr[�yclmy nTh�h	¸Th�¸Äg}^ h�y�g]o¼~T_rlmyi\Äo�~Toayih�_rlrn1hk¸Tlmy ?
g}jilm~Tf1gilr^�n $ � ^C¹ h�wah	j	� =Yn1¸TlrnTq�\Th�oa_xg}\<?è[�oaj�h�¸Yo¡g]oÜgi\Yo¼g�[�^�nôg]oalmnnT^ h�eTlr¸1h	d�lr[�e4h�jilr^7¸Ty
lry�o¸Tl ��[	fT_xg g]oay � $ Z8^�d�h ¸Th6g}h�[�g}lm^�n oa_mq�^�jilxg}\Td�y�oajihvoa~1_rhÜgi^Ñ\YoanT¸T_mh�g}\1hÄ^�f1g}_mlrh�jiy
lrnvg}\Th�¸Yo¼g}o�¸Tf1h�g}^�h	e1lr¸Th�dÜlm[	y,~ôzty�dÜ^7^agi\TlrnTq gi\Th�~Toayih�_rlrn1h�¸1lry�gijilm~Tf1g}lm^�nÄlrnvw¼oajilm^�fTy
¹po�z7y $ � nT[�_rfT¸1h	¸�lrn�g}\Tlmy![�o¡g}h	qa^�j�z�lry¬g}\Thpoa~Tlr_mlmg{z+^¼`Yg}\Th�o¼_rq�^�j�lmgi\TdEg}^)\YoanT¸T_mhcnTh�qôo¼gilmw�h
yilrn1q�fT_þo¼jilmgilrh�y	�4¹,\1lr[]\¿oajih�lmn1`µ^�jidÜoa_m_mzv¸ThA=YnTh	¸¿oay�w¼oa_mfTh	y�gi\Yo¼g�oaj�h�d�fT[]\Ñ_r^C¹ch�j�g}\Yo¼n
nTh	lmq�\¶~4^�j�lrnTq w¼oa_mfTh	y)lrn
g}\Th gilrd�h�y�h	jilmh	y ��� \ToanTqÄh�g�o¼_ $ � �;.+.�� � $  h	q�o¼g}lxw�h�yilmnTq�fT_roajil ?
g}lrh�y'oaj�hc[	^adÜd�^�n lmn \Th�o¼_mg}\�?{[�o¼jihc¸To¼g]o)¸1fThcg}^+e1fT~T_rlm[ \1^�_rlm¸Yo�z8y!oanT¸�h �8gijih�dÜhc¹ h�o¡g}\Th�j
[	^�nT¸1lmg}lm^�nTy $

2%$ b z8[�_rlm[�oa_?[�^�dÜeG^�nTh�nôg}y �£b z7[ �
� []\1h	[ �
dÜoaj��tlrn
g}\Tlmy+[	^�_mfTd�n
lrnT¸Tlm[�o¼gih	y�gi\Yo¼g+g}\1hÜo¼_rq�^�j�lmgi\Td [�oan \YoanT¸1_rh�[�z7[�_rlr[	oa_
YfT[�gifYo¼gilr^�nTy�lmn g}\Th+¸To¼g]o y�fT[]\%o¼ypg}\T^�y�hK¸TfTh�g}^�y�h�oay�^�nYoa_mlmg{z�^�jp¸Yo�z ^¼`�¹ h	h � h�¾4h	[6g}y $
� nq�h	n1h	j}o¼_£�P[�z7[	_mlr[	oa_?[	^�d�eG^�nTh	nôgiy)[�o¼n%~Gh�¸Th	oa_mg,¹,lmgi\%lmnÂg{¹ ^�¹coCz7y $ Z8^adÜh�dÜh6g}\T^7¸Ty
h �8eT_rlm[	lxg}_mz lrnT[�_rfT¸1hÑgi\Th [�z7[	_mlr[�o¼_+[	^�d�e4^anTh	nôg}yÂlrn g}\1h¿d�^8¸1h	_ $ �)g}\Th�jiyÂg}h	[]\1nTl-,¶fTh�y
yilrd�eT_xz�j�h	y�gijilm[�g,g}\ThK~Yo¼yih	_mlrnTh�gi^ lrnT[�_rfT¸Th+^anT_mz�¸Yo¼g]o�`µji^ad o�yilmdÜlm_þoaj�g}lmdÜh+eGh	j�lr^7¸ $

��$ � ^anTq & h	j�d & jih	n1¸Ty � �<& & �
� yilrqanYoa_7[	^�nôg]o¼lrnTlmnTq+o�_r^anTq)g}h�jid g}j�h	nT¸�¹,lr_m_8qaj}oa¸TfToa_r_xzKlrnT[�jih�o¼yih�^�j�¸1h	[	j�h�oay�h�^Cw�h	j oan
h �7g}h�nT¸Th	¸
eGh	j�lr^7¸%^a`�g}lmdÜh $p� _mq�^�jilxg}\Td�ypg}\To¼g)¸1^�nT^ag)oa[�[	^�fTnôgk`µ^�jk_m^�nTq g}h�jid g}j�h	nT¸1y
¹,lr_r_?\ToCwah�o�_roajiq�hKn¶fTd ~Gh	jk^a`�`�oa_myih�oa_þo¼jid�yko¼yÃgi\Th�gijih	n1¸¸T^�d�lrnYo¡g}h	yÃ¸Yo¼g}o�`µj�^�d g}\Th
y�g]o¼j�gÃ^a`¬g}\ThKyif1j�w�h�lr_m_þoanT[�h+e4h�jilm^8¸ $

8<$ 4 h�[	h	nôg & j�h	nT¸1y � 4 & �
� `cg}\1h�¸To¼g]oÄ¸TlmyieT_roCz7yKovjih�[	h	nôg�fTeô¹coaji¸¿^�j+¸T^C¹,nô¹poaj�¸²g}j�h	nT¸ �¬y�\T^�fT_m¸
g}\Th nTh �8g�¸Yo�z
~4h+h �1eGh	[6g}h�¸tg}^�`µ^�_m_r^C¹ g}\To¼g,lrnT[�jih	oayih+^�j�¸1h	[	j�h�oay�h�� & \Tlmy�[	^�_mfTdÜn ¹,lm_r_G\Yo�w�h�o []\Th	[ �
d�oaj �vlm`'g}\1h�oa_rqa^�jilxg}\Td o¼[	[	^afTnôg}y�`µ^�jkyifT[]\Ñjih�[	h�n¶g+gijih�nT¸Ty $ � g+lmy)y�^�dÜh6¹,\Yo¼g+f1nT[	_mh�oaj
¹,\Th�gi\Th	j+o¼[	[	^afTnôg}lrn1q�`µ^�jÃjih	[�h	nôg�gijih	n1¸Ty�~Gh	nThA=Tg}y+o¼n
oa_rqa^�jilxg}\Td yilrn1[	h�j�h	[�h	nôg�g}j�h	nT¸1y
[�oantoa_ry�^ h�oay�lr_mz�dÜlmyi_mh�oa¸�gi\Th+`µ^�jih�[�oayÁg}yÃ^a`¬g}\Th�oa_mq�^�jilxg}\Td $

7�$,| oajioadÜh6g}h�j & fTnTlmnTq
& \TlryÃ[	^�_mfTd�nt¸Th�yi[�jilr~Gh	yÃg}\Th�¸Tl �Ü[�fT_mg{z lrnvg}fTnTlmnTqÜoanoa_mq�^�j�lmg}\1d g}^�eGh	j�`µ^ajid ¹ h	_r_ã^�n
¸Yo¼g]o $ »P^aj+lrnTyÁg]oanT[�ha�¬oan¿oa_rqa^�jilxg}\Td ¹,lmgi\Ñd�oanôz
eToaj}oad�h�gih	j�y�¹,\T^�yih w¼oa_rf1h	y+¸Th�e4h�nT¸
^�n g}\Th)¸Yo¼g]o�oanT¸Äjih,¶fTlrj�h�\YoanT¸�?èg}f1nTlrnTq�¹,lr_r_P~Gh�j}o¡g}h	¸vo¼y � lmq�\ $ ��n�gi\Th�^agi\Th	jp\ToanT¸<�
oanÄoa_mq�^�jilxg}\Td ¹,lmg}\�`µh�¹ eYo¼j}oad�h�gih	jiy ^�j ^�nThk¹,\1lr[]\voaf1gi^�nT^�d�^�fTy�_mz o¼yiyilmq�nTy wao¼_rfTh�y g}^
g}\Th�yih�eYoaj}o¼dÜh6g}h	j�y�¹,lr_r_4~4hK[�^�nTyilm¸Th	j�h	¸vg}^ ~Gh � ^C¹ $

5



*%$ »Y^�j�h	[�o¼y�g}lmnTq
Z8^adÜh�oa_rq�^ajilmgi\Td�y�o¼jihÄoa~1_rhÜgi^
eTjih�¸Tlr[6g�gi\ThÄh �8eGh	[�gih	¸ w¼oa_rf1hÜ`µ^�j�gi\Th [�fTjij�h	nôg ¸Yo�z & y
y�lrq�nYo¼_c¹,\Tlr_mhv^ag}\Th�jiy�yilmdÜeT_xz²j�h�gifTjin oan o¼_þoaj�d�g}\1jih	y�\T^�_m¸ `µ^�j gi\Tht[�fTjij�h	nôgÜ¸Yo�z $ � `
oan oa_mq�^�j�lmg}\1d$¸1^8h�y�eGh	jÁ`µ^�jid$`µ^�jih�[�oayÁg}lmnTqT�<g}\1h	n¿o []\Th	[ �ÑdÜoaj��tlry�h�n¶gih	j�h	¸²lmnôg}^ g}\1lry
[�^�_rfTd�n $

5%$�� �1oad�eT_rh 	+o¼g}o
& \Tlmy+[�o¼gih	q�^aj�z_mlryÁg}y�h �To¼dÜeT_mh	y+^a`�gi\Th g{z7e4h�y�^a` ¸Yo¡g]o g}\Yo¡g�g}\Th o¼_rq�^�j�lmgi\Td \Yoay+~Gh	h	n
oae1eT_rlmh	¸ g}^ $

��������� � ��� ��� 
 �
	 ����� 
 �� � 	�� ��
 �

& \ThKoa_mq�^�j�lmg}\1dÜy�lrnÜg}\Tlmycyih�[�gilr^�nÄ_m^8^ � `µ^ajpfTn¶fTyifToa_<[	_mfTy�gih	j�yp^a`ã\Th	oa_mgi\<?{[	oajih�[	oayih�y�~ôz�d�^�nTl ?
g}^ajilrn1qÃgi\Thcg}h�dÜeG^�jioa_¶¸TlryÁg]oanT[�hc~Gh�g{¹ h	h�n�[	oayih�y $ & \1h	yihpgih	[]\Tn1l-,¶fTh	y!lrnT[�_rfT¸Th g}\ThpZ8[�o¼n Z7g]o¡g}lry ?
g}lm[a� & oanTqa^ & ykbc_mfTy�gih	jilmnTq � nT¸Th �toanT¸%bc\Th	n�& y,g}lrd�h�lmn¶gih	jÁwao¼_ g}h�[]\TnTl-,¶fTh $

�1�+� � � ´3�1´V®��´V® �
& \Th yi[	oan�yÁg]o¼gilry�gilr[�¹coayã^�jilmq�lrnToa_r_xzk¸1h�w�h�_r^�eGh	¸�~ôz �  oafTy	� �/5+8ô� � $ � g¬lryãdÜ^ay�gãh�o¼yilr_xz�¸Th�yi[�jilr~Gh	¸
lrn¿g}\ThÄ¸Tlmyi[�jih�gih `µ^�jid�oanT¸³¹ h ¹,lr_m_ f1yih g}\1hÄnT^ag]o¡g}lr^an³^a` �£À+_þo � � �coa_þo �¶j�lryi\1nYoan<� �35+5+5 � $
Z8fTe1e4^�y�hÂ¹ h%\ToCwahoÑyih,7f1h	nT[�h^a`�� lrnôgih	q�h�j w¼oa_mfTh	¸ j}o¼nT¸T^�d w¼oaj�lþoa~1_rh	y $ � z dÜ^Cw7lrnTq o
¹,lrn1¸T^C¹ ^a`�= �8h	¸y�l�	h�� oa_r^�n1q gi\Th�yih�,¶fTh�nT[	h¼�4¹,\Th�jih ��� � � ��� � �T¹ h�[	oan%[�^�fTnôgkgi\Th
yif1d$^¼`!g}\1h�^�~1yih	jÁw¼o¼g}lm^�nTy,g}\Yo¼gÃ`�oa_m_?lrnvg}\Yo¼g,¹,lmnT¸T^C¹ºoay�� � ��� �����! #"$&% � oayÃyi\T^C¹,nlmn%»�lrq�fTj�h
�%$x�+$ � h6g(' � �4g}\Th�¸Tlmyi[�jih�gih�yi[	oan¿yÁg]o¼gilryÁg}lr[¼�<~Gh�g}\Th�dÜo �8lrd�fTd y�fTd `µ^afTnT¸Ñlrngi\Th ¹,lrnT¸1^V¹
oay,yi\1^V¹,ntlrnÄh,7fTo¼g}lm^�n �<$m� 	

' � �)�+*-, "/. �0.21! 3�4�5" � � � �%$x� �

Å²h)[�oan�gi\Th	nÄy�h�g�f1evo�_rl �ah	_mlr\T^7^7¸�jio¼g}lm^�gih	yÁgpg}^ ¸1h�g}h�[�g,o�_r^7[�oa_PfTn¶fTy�fYoa_<[�_rfTyÁg}h	jcoad�^�nTq
g}\1h6��^�~1yih	jÁw¼o¼g}lm^�nTy $ uknT¸Th�j)g}\1h�n¶fT_r_¬\ôz7e4^agi\Th	y�lry�� g}\Th�yih�,¶fTh�nT[	h ^a`  j}oan1¸T^�d w¼oajilroa~T_rh�y
oaj�h oa_m_�¸Tjio�¹,n`µji^�d g}\1h y}oad�h�¸1lry�gijilm~Tf1g}lm^�n87:9 $ & \Th�o¼_mg}h�jinYo¡g}lmwah�\ôz7e4^¼g}\Th�yilryk¹ch gih	y�g)`µ^�j
y�g}o¼g}h�y gi\Yo¼g g}\Th,^�~1yih	jÁw¼o¼g}lm^�nTy�¹,lmg}\1lrn�g}\Th,¹,lrn1¸T^C¹ \Yo�w�hkyi^�d�h,^ag}\Th�j�¸TlryÁg}jilm~Tf1gilr^�n�7 " ¹,\Tlr_mh
g}\1hp^�~Ty�h	j�w¼o¼gilr^�n1y!^�f1giyilm¸Th gi\Thc¹,lrn1¸T^C¹ oajih y�g}lm_r_¶¸Tlmy�g}j�lr~Tf8g}h	¸ oay;7:9 $ uky�lrnTqkg}\Th<' � yÁg]o¼gilry�gilr[¼�
¹ h�[	oanv¸Th	[�lr¸ThK¹,\Th�gi\Th	j,^�j,nT^¼g�g}^ jih�#�h	[�gÃg}\1h�n¶fT_m_<\ôz7e4^agi\Th	y�lry $

�3.



��� ������� 	�
� ������ ��������	���	�� ���
��������� ����� 	! 

�"�����#$	���	�� �������
�"������� �%�� 	! 

& ��'(��� �)���
*������	�
$+
�)���

�� �, -�./. 01. 21���������%	����
.1#����)�$�

3 ������,���'(	�' 45���$���� �
6 ��	��

798�:<;
7�=!:�=!> ?@=!> 8

ACB9D�E(F :�= E AGB9D�E�F :�= E H1B ; E I I I J�B(K I HLHLM 7�7 FNE 8 B<FOD ?

P :<;�Q B�R ?
SUT V�?@= E�F > ;�Q
W ; D�E�X

ACB9D�E(F :�= E AGB9D�E�F :�= E H1B ; E I I I J�B(K I PF > ? B<Y�Z�D :�=!:

SU[ E ; R ? W ;�\
= E�FN] :<T^7 E =!?

J�B�K J�B�K H1B ; E I I I J�B(K I _1B�D Q<`9> ;�? D > ?N\
E :<? EaD :�=!:

79[ E(K [�: F =
SU[�: F =

J�B�K J�B�K H1B ; E I I I J�B(K I HLHLM 7�7 FNE 8 B<FOD ?

_ > ?N= B<F > 8�:<T
J > Y > =!?
b AGE�D > :<;�c

J�B�K J�B�K A > ;�> Y :<T I I I J�B(K I HLHLM 7�7 FNE 8 B<FOD ?

SedL7�d A J�B�K J�B�K H1B ; E I I I J�B(K I A :<T f B<FOY :�=!> B ;�?�g
> ;9h$V E ;�i�:�g
?O:<T YjB ; E T T :

kmlnAGo J�B�K J�B�K H1B ; E I I I J�B(K I HLHLM 7�7 FNE 8 B<FOD ?
7 E�F h$> ;�Q J�B�K b o ; Z 79=!:�=!?

p :<8!`�:<Q E c
J�B�K H1B ; E q q I J�B(K q r^s/W D�E :�=![�?(g

r^s/W W S M \ut
8 B9D�E ?

ovHLw5xmo
yeE Q FOE ?O?O> B ;

J�B�K b o ; Z 79=!:�=!?
r :<8!`�:<Q E c

J�B�K H1B ; E q q q J�B(K q kzM{D :�=!:

J�B Q J > ; E : F
yeE Q FOE ?O?O> B ;

ACB9D�E(F :�= E b o ; Z
7�=!:�=!? p :<8!`�:<Q E c

AGB9D�E�F :�= E |zE ? q I I _ > Q<[ q J :<} FOE p B<F =O?

~ JAGA J�B�K b 7 o 7�c _ > Q<[ H1B ; E q q q J�B(K q oLY }�V�T :�= B<F@Z
8(: FOE�E ;�8 B V�;�= E(F
FOE 8 B<FND ?

S B<Y p B V�; D
7 YjB9B =![�> ;�Q

J�B�K b A > ;�> =!:<}�c AGB9D�E�F :�= E |zE ? I I I J�B(K I 7�:<T YjB ; E T T :n:<; D
7�[�> Q E T T :�T :<} FNE \
p B<F =!?

ovy :<; D
ACo

J�B�K J�B�K H1B ; E I I q J�B(K q kzM{D :�=!:

ovy5W@AGo J�B�K b A :�=!T :<}�c AGB9D�E�F :�= E H1B ; E q q q J�B(K q r^s/W D�E :�=![�?(g
7�:<T YjB ; E T T : FNE \
p B<F =!?�g HLkzM 7�7
FOE 8 B<FND ?�g r�E \
D > :�= F > 8 kzM
FOE 8 B<FND ?

H1B } FOE
E = :<T��
SU[�:<;�Q E \
p B > ;�=
MLE = E 8(=!> B ;

ACB9D�E(F :�= E b A :�=O\
T :<}�c

AGB9D�E�F :�= E A > ;�> Y :<T q q I _ > Q<[ q HLkzM 7�7 YjE :<?OT E ?
FOE p B<F =!?

� : FOB ;
SU[�:<;�Q E \
p B > ;�=
MLE = E 8(=!> B ;

_ > Q<[ _ > Q<[ rE�F [�: p ?
p B ?N?O> }�T E
=![ FOB V�Q<[
p F > B<F

q I I J�B(K I W ;�h$V E ;�i�:
D�E :�=![�?

A�l�ovy _ > Q<[ b A :�=OT :<}�c _ > Q<[ J�B�K q q q AGB�D�E�F :�= E q ~ FOB 8 E(FNZ ?O:<T E ?
D :�=!:

l�ovM J�B�K b A :�=!T :<}�c AGB9D�E�F :�= E _ > Q<[ q q I J�B(K q kzM{D :�=!:

���



Time

Scanning
Window

Time
Scanning
Window

Time
Scanning
Window

»�lrq�fTj�h �%$x� 	 � nÂlr_m_rfTyÁg}j}o¡g}lr^an�^a`¬g}\Th�Z8[	oan%Z7g]o¼gilryÁg}lr[

& \Th �ah6z%gi^�g}\Th�\¶z7eG^ag}\1h	yilmy�g}h�y�g+lmy)¸Th6g}h	j�dÜlmnTlrn1q�� � ' ����� �R� ¹,\Th�jih �Âlry�oÜ[	^�nTyÁg]oanôg
g}\To¼g�[	^an¶giji^�_mycg}\1h & z7eGh � h�jiji^aj $ & \Th+h �To¼[�g,eTj�^�~Yoa~Tlm_rlxg{zÜ\Toayp~Gh	h	nv[	oa_r[�fT_þo¼gih	¸ `µ^�j yieGh	[�l =Y[
¸Tlmy�g}j�lr~Tf8g}lr^anTy�`µ^aj�o%[	h�j�g}oalrn jioanTq�h ^¼`,eYoaj}o¼dÜh6g}h	j�y $ � n³g}\1h d�o #�^�jilxg{z¿^¼`,[�oay�h	y	� \T^C¹ h�w�h�j	�
oa[�[	fTjio¼g}h�oaeTe1ji^ �8lrdÜo¼g}lm^�nTyp\Yo�wah�~Gh	h�nt¸Th6w�h�_r^�eGh	¸ �£À+_þo � � �poa_ro �¶jilry�\TnYoan � �/5+5+5 � $
& \Th+yi[	oanÄy�g}o¼g}lmy�gilr[�o¼_ryi^�\Yoaypo [�^�nôg}lmn7f1^�fTycwah	jiy�lr^�n ¹,\1h	jihKo�e4^�lmnôgpeTj�^8[�h	yiy�lmyc^�~1yih	jÁw�h�¸

oa_m^�nTq�o¼n lrnôg}h�j�w¼oa_ � .��	��
 oanT¸�g}\Thpy�[�oan�yÁg]o¼gilryÁg}lr[ _r^7^ �¶y�`µ^aj�g}\1hcdÜo �8lrd fTd n¶fTd�~4h�j�^a`Ph�wah	nôg}y
g}\To¼gÃ^8[�[	fTj,lrnvo d�^Vw7lmnTq�¹,lrnT¸T^C¹ �  �  �� �c^a`�= �1h�¸%y�l�	h � �1¹,\Th	j�h .��������($ � l �¼hKgi\Th
¸Tlmyi[	j�h�gih [�oay�ha��� � '�� ��� ��lmy otn1h	[	h�yiyioaj�z [�^�d�e4^�n1h	nôg ^a`cg}\Th \ôz7eG^ag}\Th�yilmy�g}h�y�g�o¼nT¸²g}\1lry
eTj�^�~Yoa~Tlm_rlxg{z�lmy�fTyifYo¼_r_mz�[	^�d�eTf1gih	¸vfTy�lrnTqÜoaeTeTj�^ �1lmd�o¡g}lr^anTy �åÀK_ro � � �po¼_þo �¶jilmyi\TnToan<� �/5;5+5 � $

© � � �P°��m ¯ � �¬�´C« �¡® � � ��� �ã«��
& oanTq�^ � & oan1q�^T� �/5;*;2 � ¸1h�w�h�_r^�eGh	¸Âo [�_rfTyÁg}h	j�lrnTq�lmnT¸Th �Äoay,o�gih	yÁg�`µ^�jcg}h�dÜeG^�jioa_ o¼nT¸v[�z7[	_mlr[�o¼_
[	_mfTy�gih	j�lrnTq $ & \Tlmyk[�_rfTyÁg}h	j�lrnTq�lrn1¸Th �Âlmy�¸Th	y�lrq�nTh�¸tgi^�~Gh�j�h	_mlþoa~T_mh)¹,\Th�n%g}\ThKg}^¼g]oa_?n¶fTd ~Gh	jÃ^a`
[	^afTnôg}yclmy'yidÜoa_r_ $ Z7fTeTeG^�yihÃ¹chÃ\Yo�w�hk[	^�fTnôgiy � " � � � ��� � � ^Cw�h�j � [�^�nTy�h	[	f8g}lmwah)h,7fToa_4_mh	nTq¼g}\
g}lmdÜh�lmnôg}h	jÁw¼oa_ry $ � `p¹ h�nT^ajidÜoa_rl �	h�gi\Th�[�^�fTnôg}y�~ôz � � � �$ % " � $ �ã¹chÜ[�oan¿^�~1g}oalrn¿ovwah	[6g}^�j
� ��� � " �'� � ��� � � ��^a` jih�_þo¼gilmw�h�`µj�h�,¶fTh	n1[	lrh�y $ & \ThÜ[�_rfTyÁg}h�jilrn1qtlmnT¸Th ��� lry+¸Th�yi[	j�lr~Gh	¸²oay�gi\Th,¶fYoa¸Tjio¼g}lm[�`µ^�jid 	
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h�,¶fYo¡g}lr^an �%$á� �4gi\Th h	_mh	d�h	nôg}y * $�� ^a`'gi\Th � dÜo¼gijil��Â\ToCwah g}\Th�eTji^�eGh	jÁg{ztgi\Yo¼g�* $ $ � �
o¼nT¸8* $�� lryÃo�dÜ^�n1^ag}^�n1lr[�o¼_r_mz�nT^an<?{lmnT[	j�h�oay�lrnTq `µfTnT[6g}lr^ant^a`�g}\Th�g}h�dÜeG^�j}o¼_<¸TlryÁg]oan1[	h�~4h6g{¹ch�h	n
gi\Th�lxg}\ oanT¸ #Ág}\¿lrnôg}h�j�w¼oa_'h	q $�� $�� �
	 �4���	 $ & oanTq�^ÂfTy�h	y�gi\Th `µ^�jid f1_þo+* $�� ��� ,�� � � � $�� � $
& \1h�[�_rfTyÁg}h	j�lrnTq�lmnT¸Th � � g}o �ah�yÃgi\Th+d�o �1lmd fTd/w¼oa_rfTh � ¹,\Th�nTh�wah	j,g}\Th+wah	[�gi^�j � \YoayÃo � lrn
^anThKe4^�y�lmgilr^�nvoan1¸ ��h	ji^ayÃh6w�h�j�z¶¹,\Th	j�h h	_myih $
ukn1¸Th	j�gi\Thpn¶fT_r_1\¶z7eG^ag}\1h	yilmy	��gi\Th	j�h�lry�nT^+[�_rfTyÁg}h�jilrn1q+lrn�gilrd�hpoanT¸ � & oan1q�^T� �/5;*;2 �¬¸1h	jilxw�h�y

gi\ThK¸TlryÁg}j�lr~Tf1gilr^�nÄ^¼`�gi\ThK[	_rf1y�g}h�jilmnTq lrnT¸Th �vfTnT¸1h	j�g}\ThKn¶fT_m_ãoay 	
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& \Th)`µ^ajid fT_roah,`µ^�j
� $
�"���8oanT¸#� ¹,lr_m_Gn1^agp~Gh�q�lxw�h	nÄ\1h	jih $ & \Th�lrd�eG^�j�g}oanôgceG^�lrnôgclry gi\Yo¼g

o¼_mg}\1^�fTq�\ h,7fTo¼g}lm^�n �%$ � jih�,¶fTlmjih�y oan lrn%=TnTlmgih�yif1dt� o =YnTlxg}h n¶fTd�~4h�j�^a`,g}h	j�dÜy�lry nTh�h	¸Th�¸
`µ^aj�gi\ThÜy�fTdÔg}^t[	^�nôw�h�jiq�h�nT[	h�fTe²g}^toan%$ $ �)`�[	^�f1jiyih¼��gi\Th�d�^�jih�gih	jid�y�oajih�nTh	h�¸Th	¸ �!g}\Th
_m^�nTq�h�j�g}\Th�[�oa_m[	fT_ro¼g}lm^�n g]o �¼h	y $ & \1h�e<?£wao¼_rfThK^a`�g}\Th�[	_rf1y�g}h�jilmnTqÜlmnT¸Th �Â[�oant~4h�^�~1g}oalrnTh�¸%~ôz
� � � � � � ��� � $
& oanTq�^ & yK[	_mfTy�gih	jilmnTqvlrnT¸1h �
¹coay�h�w¼oa_rfTo¼g}h�¸ ^an gijilry�^�d�z%¸Yo¼g]oÄlmn � & o¼nTq�^T� �/5+* 2 �6�ãoa_m^�nTq

¹,lxg}\ oÄ[]\Tl'y ,¶fYo¼jih�g}h�y�g�oanT¸ oÄyi[	oanÑy�g]o¡g}lryÁg}lm[ $ Å \1h	nTh6w�h	j�g}\Th�[�_rfTyÁg}h�jilrn1qvoaeTeGh�oaj�y�lmng}\Th
d�lr¸1¸T_rhp^¼`Ggi\Th,yih,7f1h	nT[�h)^a`G[	^afTnôg}y	�¶g}\1h�[	_rf1y�g}h�jilmnTq+lrnT¸1h � lmy�dÜ^ajih�eG^V¹ h	jÁ`µfT_Tg}\Toan�g}\Th�^agi\Th	j
g{¹ ^�gih	[]\TnTl ,¶fTh	y $ & \1h+oaf1gi\T^�j�h �8eT_roalrnTy�g}\To¼g gi\Tlry lry h �8eGh	[6g}h	¸Ä~Gh	[	oafTy�hkg}\1h)[]\TlGy ,¶fYoaj�hkgih	y�g
¸1^8h�yknT^¼gkg}o �ahKg}\ThKg}h�dÜeG^�jioa_?yih,7f1h	nT[�h lrnôg}^Üoa[�[	^�fTnôgÃ¹,\Tlr_mh�g}\Th�yi[	oanyÁg]o¼gilry�gilr[+^�n1_mzÄ_m^8^ �¶y
o¡gpg}\Th)d�o �8lmd fTd/[	_mfTy�gih	jilmnTq�`µj�h�,¶fTh	n1[�zvoan1¸Äd�o�zÜlrq�nT^ajih)^¼g}\Th�jplrnT¸1lr[�o¡g}lr^anTy ^¼`ã[	_rf1y�g}h�jilmnTq $
� ^C¹ch6w�h	j��k¹,\Th�n [	_rf1y�g}h�jilmnTq³\Yoae1e4h�nTy�g}^C¹coaji¸ ^anThh	n1¸ ^a`�g}\1hyih,7f1h	nT[�h ^¼`Kh�w�h�nôg}y	�Ãg}\Th
[�_rfTyÁg}h�jilrn1q�lmnT¸Th �vd�o�zÄn1^ag,~4h�oay,eG^C¹ch�j�`µfT_ãoay�gi\ThK^ag}\Th�jÃoa_rq�^ajilmgi\Td�y $

¯�ªã« � �x�´C®å±²«Â® � ´C« �/��� ��´C«��¼ª � ®'&1�ã«
bc\1h	n�& y,oa_rqa^�jilxg}\Td ¸Th6g}h�[�g}yclrnT[�jih�o¼yih	y�lmn�jio¼g}h�yp^a`ã[]\Tj�^�nTlr[k¸Tlry�h�oay�h	y�~ôzÜdÜh	oayifTj�lrnTq�g}\Thkg}lrd�h
lmnôg}h	jÁw¼oa_�~Gh�g{¹ h	h�ng{¹c^Ä¸1lþoaq�n1^�yih�y $ & \Tlry)oa_rqa^�jilxg}\Td lmyklm¸Th�o¼_r_mz�yifTlxg}h�¸%`µ^�jÃj}oaj�h	_mzv^7[	[�fTjij�lrnTq
¸1lryih	oayih�y $ � n
gi\TlryKoa_mq�^�j�lmg}\1d & yÃ`µjioad�h�¹ ^�j��P�?yif1eTe4^ayih�g}\Th�~Toayih�_rlrn1h ¸Tlry�h�oay�h�j}o¼gih�lry)(
9�oan1¸
gi\Th�gi^ag]o¼_?e4^�e1fT_þo¼gilr^�nvlmntj�h	q�lm^�n*� lry�� $ $ »YfTj�gi\Th	j�dÜ^�j�ha�Poay�yifTd�h�gi\Yo¼g,g}\1h�n¶fTd ~Gh	jÃ^a`'nTh6¹
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¸Tlroaq�nT^�y�h	y'^Cw�h�j�yi^�d�hpg}lmdÜhpf1nTlmg'lmn q�h	^�qaj}oaeT\1lr[pj�h	q�lm^�n �?lry | ^�lry�yi^�n ¸Tlmy�g}j�lr~Tf8g}h	¸�¹,lxg}\ dÜh	oan
� $�� 9 � � $ (
9 $ � `�g}\Th�jioanT¸T^�d w¼oajilroa~T_mh�� lrykgi\Th g}lmdÜh�lrnôg}h�j�w¼oa_�~4h6g{¹ch�h	n ¸TlþoaqanT^�yih�y	� gi\Th	n
� lmy�h �8eG^�nTh	nôgilþoa_m_mz ¸1lry�gijilm~Tf1g}h�¸Ä¹,lmg}\vd�h�oan � $�� 9 $
& \Th ,¶fYoanôg}lxg{z ¹ hÑoaj�hlrnôg}h�jih�y�g}h�¸ lrnMlmyÜg}\1heTji^a~Yoa~Tlm_rlmg{z gi\Yo¼g oan lrnôg}h�j�w¼oa_ � lmy _rh�yiy

g}\Toan�� fTnT¸1h	j�~Yo¼yih	_mlrnTh�[	^anT¸Tlmgilr^�n1y)oan1¸fTnT¸Th�j�h	e1lr¸Th�dÜlm[�[�^�nT¸Tlxg}lr^anTy $�� �8eTjih�yiyilmnTq�� oay
o�d�fT_mgilreT_mh � ^a`<gi\Th)h �1eGh	[6g}h�¸Älrnôg}h�j�w¼oa_	�%� � ��� "
��� � �8¹ h)qah�g � � � � � �
��� � � � � � � ,�� ��� � �
`µ^�j�g}\1h�~Yoay�h	_mlrnThK¸Tlmyih�o¼yih�j}o¼gih $  ^C¹ y�fTeTeG^�yih�oan%h�eTlr¸1h	d�lr[K^8[�[	fTj�yklmntgi\Th�j�h	q�lm^�ntoanT¸tgi\Th
~Yoay�h	_mlrnTh ¸Tlmyih�o¼yih�jio¼g}h�lryKy�[�oa_mh	¸²~ôz�� lmh $ ( " ��� (
9 $ uknT¸1h	j�gi\Th	y�h�[�^�nT¸Tlxg}lr^anTy	� � � � ���
�
��� � ��� � �� ,�� ��� � � �
»Y^�j�yidÜoa_r_Ty�[�oa_mh,yifTjÁw�h	lm_r_roanT[	h¼�ô¹,\Th	nTh6w�h�j�o�n1h�¹ [	oayihÃlry�¸Tlroaq�nT^�y�h	¸<�ôgi\Thk_roay�g��Âlrnôgih	j�w¼oa_my

¹,lr_m_1~GhÃoanYoa_xz ��h	¸ fTy�lrnTq+g}\1lry�oa_mq�^�jilxg}\Td $ & \Th,lrnT[�jih	oayih,lry'[�^�nTy�lr¸Th�jih	¸�yilmq�nTl>=Y[�oanôg�lx`Ggi\Th,_þoayÁg
�Ñlrnôg}h�j�w¼oa_myÃlmnÄg}\ThKyih,¶fTh	nT[�h�oaj�h�o¼_r_<y�\T^�j�gih	j,g}\Yo¼n%o�g}\Tj�h	y�\T^�_r¸vw¼oa_rf1ha�T¹,\Tlm[]\%lry�h �8eTjih�yiyih�¸
oay � �%� � � $ & \ThKwao¼_rfTh�y � �Goan1¸�� [�oant~4h�¸Th�gih	j�dÜlmnTh	¸tfTyilmnTqÜ`µ^�j�d fT_roay�q�lmwah	nÂg}\ThKw¼oa_rfTh�^a`
�
o¼nT¸voanvh	yÁg}lrdÜo¼gih�� ^a`ãg}\Th+n¶fTd ~Gh	j�^¼`�[	oayih�y,^Vwah	jpgi\Th+h	nôg}lmjih+y�fTj�wah	lr_m_þoan1[	h�eGh	j�lr^7¸ $ & \Th
oaf1gi\T^�j�y!nT^agih gi\Thcy�lrd�lr_þo¼jilmg{zk~Gh�g{¹ h	h	n�gi\Tlry¬dÜh6g}\T^7¸ o¼nT¸ bpu�Z8u�s¿�¡¹,\Tlr[]\�¹,lm_r_ô~Ghc¸Th�yi[�jilr~Gh	¸
lrntZ8h�[�gilr^�n �%$x�+$á�<$
»Y^�j�_roajiq�hÂyi[	oa_rhtyifTjÁw�h�lr_r_roanT[�h%^Cw�h�j��9q�h�^�q�j}o¼eT\Tlr[Âjih�q�lr^anTy	�pgi\Th
oaf1gi\T^�j�y�jih�[	^�d�d�h	nT¸

nT^ag)= �8lmnTq � lrn oa¸8wao¼nT[	h $ � nTyÁg}h�o¼¸<��gi\Th�`µ^�jid f1_þo � � ����� � � � �:9 ��� �$ �! "$#� ��lryKfTyih�¸¿¹,\Th�jih
� �$ lry g}\Th^a~Tyih�j�w�h�¸ n7f1d ~4h�j ^a`+[	oayih�yÄlrn q�h	^�qaj}oaeT\1lr[%j�h	q�lm^�n � oanT¸ �:9 ��� �$ �Ülmy�gi\Th = �8h	¸
eTj�^�~Yoa~Tlm_rlxg{z�^a`Gg}\1hÃ`�oa_myih,oa_roajidÂ�a¹,\Tlm[]\Ülmy'¸Th�gih	j�dÜlmnTh	¸�lrn�oa¸1w¼oan1[	hkoanT¸ fTyifToa_r_xz�yih6g gi^ .<$:.ô��$
� n²^Vwah	jioa_r_coa_þoaj�dÔlry�j}oalmyih	¸¿¹,\Th	n³gi\Th n¶fTd ~Gh	j�^a`,jih�q�lr^�n1y�¹,lmgi\ oa_roajid�yK~4h�lrnTqjioalry�h	¸³lmy
yilmq�nTl>=Y[�oanôg�oayiy�fTdÜlmnTq+o�~TlmnT^�d�lþoa_ô¸1lry�gijilm~Tf1g}lm^�n�¹,lxg}\�eYo¼j}oad�h�gih	jiy � 9 oanT¸%� `µ^�j�gi\Th�n¶fTd ~Gh	j
^a`�q�h	^aq�j}oae1\Tlr[+j�h	q�lm^�nTy $
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� n y�g]o¡g}lryÁg}lm[�oa_�,7fToa_rlxg{z[	^an¶giji^�_å�?yi^�d�h�y�g}o¼g}lmy�gilr[�^a`coÄeTji^7¸TfT[6g}lr^an e1ji^7[	h	y�yKlry+d�^�nTlmgi^�jih�¸g}^
¸Th6g}h	j�dÜlmnThvlm`kg}\ThÂeTji^7[	h�yiyÜlry lrn [	^�nôgiji^�_ $ Z8lrn1[	h ,¶fYoa_rlxg{z [	^an¶giji^�_Ãoa_mq�^�j�lmg}\1dÜy�h�yiyih�nôg}lþo¼_r_mz
eGh	j�`µ^ajid/yifTjÁw�h�lr_r_roanT[�h)^�nvo�y�lrq�nToa_£�¶dÜoanôz�^a`?gi\Th	y�h)g}h�[]\TnTl ,7f1h	y,\Yo�w�h+~Gh	h�n g}j}o¼nTyieT_roanôg}h�¸�g}^
g}\1h)=Th	_r¸v^a`�~Tlm^�yifTjÁw�h�lr_r_roanT[�h $
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»�lrq�fTj�h �%$á� 	 � nvh �1oad�eT_mh+^a`�o�Z8\1h�¹,\YoajÁg)bc^�nôg}ji^a_¬bc\Yoaj�g,^an%o�yih6gÃ^a`¬^�~Tyih�j�w¼o¼gilr^�nTy,¸Tjio�¹,n
`µj�^�d o�nT^�j�d�o¼_<¸TlryÁg}j�lr~Tf1gilr^�nÜ¹,lmg}\vd�h�oan �;. oanT¸vyÁg]oanT¸Toaji¸Â¸Th�w7lro¼g}lm^�n �/.

�<ªã« �Üª � �C´t¯�° � ´ �V° �,¯�ª � �C´V
Z7\Th�¹,\Yo¼j�gÂ[	^�nôgiji^�_+[]\Yo¼j�g}y��k¹,\Tlm[]\Eo¼jihÑoa_myi^ yilmdÜe1_mz [�oa_m_rh	¸ [�^�nôg}j�^�_�[]\YoajÁg}y��+oajih
f1yih	¸ g}^
d�^�nTlxg}^�j'y�^�d�h ,¶fYo¼_rlmg{z []\Yoaj}o¼[�g}h�jilmy�g}lm[k^¼`?oKeTji^7¸TfT[6g}lr^anÜeTj�^8[�h	y�y $'� y ¸Th	y�[	j�lr~Gh	¸�~ôz � �coan �¶y	�
�35+*+5 �R�¶oK[�^�nôg}j�^�_T[]\YoajÁg [	^�nTy�lryÁg}y�^a`4o+[	h	nôgih	j _rlrn1h �£b � �!¹,\Tlm[]\Ülmy�~4h6g{¹ch�h	n�oanÜf1eTe4h�j'[	^�nôgiji^�_
_mlrd�lmg,u)b � �Ãoan1¸o _r^C¹ch�jk[�^�nôg}j�^�_ã_rlrd�lmg � � b � � $ & \Th(,7fToa_rlxg{zÄ[]\Yoajioa[�gih	jilmy�gilr[�lry,eT_r^¼gig}h�¸%^�n
gi\Th []\Yo¼j�g $�� ` oanôzÂe4^�lmnôg}yk`�o¼_r_ã^�f1giyilr¸1h�h	lxg}\Th�jÃgi\Th fTe1e4h�j)^�jÃg}\Th�_r^C¹ch�j)[�^�nôg}ji^a_!_rlmdÜlxg}y��1g}\Th
e1ji^7[	h	y�y'lry�[	^�nTy�lr¸Th�jih�¸ gi^�~Ghp^�f1g!^a`P[	^�nôgiji^�_ $ & \Th�jih,oaj�hcdÜoanôz�w¼oaj�lþo¼gilr^�nTyã^�n�[�^�nôg}j�^�_1[]\Yo¼j�g}y
~1f1g,g}\Th6zv\Yo�w�hKg}\ThK~Yoay�lr[�`µ^�j�d ~Gh	_m^V¹ � �po¼n �¶y	� �/5+*;5 � 	
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� n � ,¶fYo¼gilr^�n �%$62 � � lmy,gi\Th ,¶fYo¼_rlmg{z []\Yoaj}o¼[�g}h�jilmy�g}lm[a� �%� � ��lry,g}\Th�h �8eGh	[6g}h	¸w¼oa_mfTh�^a` �
o¼nT¸ � * � � � � lmycg}\1h�wao¼jilþo¼nT[	h�^¼`'b $�& \1h+[	^�nTyÁg]oanôg � lrycg{z7eTlm[�oa_m_mz�yih6g,g}^ � lrnÄd�^�yÁg�[	^�nôgiji^�_
[]\Toaj�giy $ Å \Th	nTh6w�h�j�� � � �poanT¸ � * � � � �coaj�h+nT^ag �¶nT^C¹,n<�Yg}\1h�z n1h	h	¸vg}^�~Gh+h	yÁg}lmd�o¼gih	¸ `µj�^�d
gi\ThK¸Yo¼g}o $ »!lmq�fTjih �%$ � lm_r_mfTy�gij}o¼gih	ypo�[�^�nôg}ji^a_<[]\YoajÁg,^�nvo�yih�g,^¼`�^a~Tyih�j�w¼o¼g}lm^�nTy�¸Tjio�¹,nv`µj�^�d o
n1^�jidÜoa_?¸Tlmy�g}j�lr~Tf8g}lr^an ¹,lmg}\Âd�h�oan �;. oanT¸Ây�g}oanT¸Yoaj�¸%¸Th6w7lþo¼gilr^�n �/.%$ & \Th�[	^�nôgiji^�_?_mlrd�lmg}ypoajih
^a~1g]oalmnTh	¸Â~ôzÂh	y�gilrdÜo¼g}lmnTq g}\1h�d�h�oantoanT¸ty�g}oanT¸Yoaj�¸%¸Th6w7lþo¼gilr^�nÄ`µji^ad g}\Th �/.+. ^�~Ty�h	jÁwao¡g}lr^anTy $
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& \Thf1eTe4h�j oan1¸M_r^C¹ h	j�[	^�nôg}j�^�_Ã_rlrd�lmgiy oajihÂyih6gvo¼g�g{¹c^²y�g]o¼nT¸Yoaj�¸ ¸Th�w7lþo¡g}lr^anTy�o¼~4^Cw�h%oanT¸
~Gh	_r^C¹ g}\ThKd�h�oanÂjih�yieGh	[6g}lmwah	_xz $
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& \ThÂ\TlryÁg}^�j�lr[	oa_p_rlmdÜlxg}y�o¼_rq�^�j�lmgi\Td �åZ7g}j�^�fTe h�g�oa_ $ � �/5+*+5 �R� f1yih	¸ `µ^�j ¸Th�gih	[�gilrnTq¿oanT^ad�oa_mlrh�y
lrn%nT^ag}l>=Poa~T_mh�¸Tlmyih	oayih�y+yifTjÁw�h	lm_r_roanT[	h�¸Yo¼g]o8� lry)yilrd�lr_roaj�g}^vo�[�^�nôg}j�^�_�[]\YoajÁg $)& \Tlmy+oa_rqa^�jilxg}\Td
^�eGh	jio¼g}h�yÜ^�n ¸Tlry�h�oay�h%j�h	eG^�j�giy�oaqaq�jih�qôo¼g}h�¸ ^Cwah	j oÑ`µ^�fTj�¹ h	h � eGh	jilm^8¸ [�o¼_r_rh�¸ o ��d�^�nôg}\��1�
h	n1¸TlrnTqÜ¹,lmg}\tg}\Th [�fTjij�h	nôg+¹ h	h �tfTnT¸Th�j+lrnôw�h�y�gilrqôo¼gilr^�n $ � n
^�j�¸Th	jÃg}^ j�h	d�^Vwah�yih	oayi^�nToa_ Yf1[A?
g}fTo¼g}lm^�nTy	��ov~Yoayih�_rlmnTh ¸TlryÁg}jilm~Tf1gilr^�nÑlry+`µ^�j�dÜh�¸ `µj�^�d �V� d�^�nôg}\TyK¹c^aj�g}\¿^a`p¸To¼g]o1�¬^�~1g}oalrn1h	¸
~ôz�[	^�nTy�lr¸Th�jilmnTq�gi\Th)[�fTjij�h	nôgpd�^�nôg}\�oanT¸�lxg}y�g{¹c^ oa¸$#ioa[�h	nôg}y dÜ^�nôgi\Tyclmn�o)=Tw�h)zah�oaj ¹,lrnT¸1^V¹
^a`�\Tlmy�gi^�jilm[�oa_¬¸Yo¼g}o $ »Y^�j)h �1oadÜe1_rha�4lm`'gi\Th [	f1jijih�nôgKdÜ^�nôgi\lry  ^Cw�h�d ~4h�j+^a`'g}\1h�z�h	oaj �;.+.�� �
g}\1h	n³g}\1hÄ~Yoayih�_rlmnTh�¸Tlmy�gijilr~1f1g}lm^�n²lmy�^�~1g}oalrn1h	¸³~ôz²g}o �¶lrnTq%¸Yo¼g]oÂ`µji^�d ��[�g}^a~4h�j	�  ^Cwah	d ~Gh	j
oanT¸ 	�h	[�h	d ~Gh	j�^a`4g}\Th�zah�oaj�y �/5;5+* g}^ �;.+.ô� oan1¸Ü¸Yo¡g]o+`µji^�d �+[6g}^�~Gh	j �;.;.��%$ & \1lry oa_rqa^�jilxg}\Td
fTy�h	y�gi\ThÜjio¼g}lm^t^¼`pg}\ThÜ[	fTj�jih�n¶g�dÜ^an¶gi\�& y�w¼oa_mfThÜ¸1lmw7lr¸Th�¸²~ôzÑg}\ThÜdÜh	oan ^a`pg}\1h �V� ~Yoayih�_rlmnTh
d�^�nôg}\Ty $ � `¬g}\1lry,j}o¼gilr^ `�oa_m_ryp^af1g}y�lr¸Th�gi\ThK\TlryÁg}^�j�lr[�o¼_<_rlmdÜlxg}y	�ôgi\Th	ntoantoanT^�dÜoa_mzÜlry�lm¸Th	nôgil =Yh�¸ $
& \Th�\TlryÁg}^�j�lr[	oa_<_rlmdÜlxg}ycoajihKyi\1^V¹,ntlrn � ,¶fYo¼g}lm^�nTy �%$á� o¼nT¸ �<$:8 oay,¸Th	y�[	j�lr~Gh	¸%lmn � � f8g{¹poaqanTh	j
h�g�o¼_ $ � �;.+.�� � $ � nÑgi\Th�h�,¶fYo¡g}lr^anTy+~4h�_r^C¹K��� lrykg}\Th d�h�oan
^a`�gi\Th �V� ~Yoay�h	_rlmnTh�w¼oa_mfTh	y������Ülmy
g}\1h	lrj�yÁg]oan1¸Yoaji¸Â¸Th6w8lro¼g}lm^�n<�Yo¼nT¸ ,
9)lrypgi\ThK[	fTj�jih�n¶gÃd�^�nôg}\�& y�w¼oa_rfTh $
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& \Th oaf1gi\T^�jiyveG^�lrnôgÄ^af1gÄg}\Yo¡gvfTyilmnTq g}\Th
d�h�oan dÜo �ah�yÄg}\Tlmyvoa_rq�^ajilmgi\Td yih�nTyilxg}lmwahg}^
^�f1gi_rlmh	jiy�lrn g}\Th�~Yoayih�_rlmnTh $ & \Th�z²yifTqaq�h	yÁg oÂw¼oaj�lþo¼gilr^�n ^�n²gi\ThÄoa_mq�^�jilxg}\Td ¹,\Tlr[]\³f1yih	y gi\Th
d�h	¸Tlroan³oan1¸ lry�d�^�j�h�ji^a~TfTy�g�g}^
h �7gijih	d�h�w¼oa_mfTh	y $ � ^C¹ h�w�h�j	� ~ôz³fTy�lrnTq%gi\Th d�h	¸Tlroan<�!gi\Th
[	^an%=Y¸Th�nT[	hÑlrnôgih	j�w¼oa_myÜn1h	h	¸ gi^ ~4ht^�~1g]o¼lrnTh�¸Mg}\Tj�^�fTq�\M~G^7^ag}yÁg}j}o¼eTeTlrn1q $ & \Th �C� ~Yoayih�_rlmnTh
w¼oa_rf1h	y oajihkoa_myi^+g}^7^KyidÜoa_r_YoKy}o¼dÜeT_mh�`µ^�j�g}\ThkoayÁz8d�e1gi^ag}lm[Ã~G^�fTn1¸Ty ^¼` g}\1hÃ~G^7^ag}yÁg}j}o¼e�gi^�\T^a_r¸
oanT¸to�_þoaj�q�h	jc¸Yo¼g]o yih6gÃnTh	h�¸TyÃgi^ ~4hKfTy�h	¸ $
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� nT^agi\Th	j�g}h�[]\TnTl ,7f1hÂf1yih	¸ `µ^�j ~1lr^�y�fTj�wah	lr_m_þoan1[	h�gi\Yo¼g�\Yo¼y�lxg}y ^ajilrqalrn²lmn y�g}o¼g}lmy�g}lm[�oa_ ,¶fYoa_rlxg{z
[�^�nôg}j�^�_+lryÄg}\1h [�fTd fT_ro¼g}lxw�h
y�fTd �£bpu)Z1u�s �vd�h�gi\T^8¸ $ bpu�Z1u)s \YoayÂ~Gh	h	n h �7gih	nTy�lmw�h�_mz
f1yih	¸ lmn²~Tlm^�yif1j�w�h�lr_m_þoanT[�hÜyÁz7y�g}h�dÜy��'lrnT[�_rfT¸1lrnTqvyif1j�w�h�lr_m_þoanT[�h�^a`pd�oa_x`µ^�jidÜo¼gilr^�nTy)lrn²[]\1lr_r¸1jih	n
��Å²h	o¼g}\1h	j}o¼_r_ � � o¼y��ah6z�� �/5 7 8 �6�7lrn�TfTh	n��	o�yifTjÁw�h	lm_r_roanT[	h � & lm_r_rh6gig � Z8eGh	n1[	h	j�� �/5+*�� �6�8¸Th�gih	[A?
gilr^�n¿^a`,y}o¼_rd�^�nTh	_m_þo ^�f8g}~Tj�h�o �¶y � � f1g{¹coaq�nTh�j h�g oa_ $ � �35+5 7 �KoanT¸³lmn¿gi\Th � oaj�_mz � ~Gh	j�j}o¼gilr^�n
4 h	eG^�jÁg}lrn1q³Z7z7yÁg}h	d � � f1g{¹coaq�nTh�j�h�g�oa_ $ � �;.+.�� � $ bpu�Z8u�s ¹coay�^�j�lrq�lmnYoa_m_mz ¸Th�wah	_m^�e4h�¸ g}^
¸1h�g}h�[�g�[]\ToanTq�h�yclrn g}\1h ,¶fYoa_mlmg{z�^a` g}\Thk^�f1g}e1f1gc^¼`ão�[�^�nôg}lmn7f1^�fTyce1ji^7¸TfT[�gilr^�nÜeTji^7[	h�yiy � | o¼q�ha�
�35ô� 2 � $ Å \Tlm_rh o+Z8\Th6¹,\Yoaj�g�[	^�nôg}j�^�_1[]\Toaj�g'[	oan ~GhpfTy�h	¸�`µ^�jãg}\Tlmy!eTfTj�e4^ayiha��gi\Th�z�oaj�hplrnôg}h�nT¸Th�¸
gi^Ä¸Th�gih	[6g�o _roajiqah�yi\1lm`�g�`µj�^�d$gi\Th d�h�oan $ bpu)Z1u�s [	^an¶giji^�_![]\Yoaj�giyKoajih�dÜ^�j�h yih�nTyilxg}lxw�h g}^
y�d�o¼_r_1y�\Tlm`�giy'`µji^�dºg}\Th,d�h�oan�oanT¸�oaj�h,oa~T_mhpg}^K¸Th�gih	[6g gi\Th	d d�^�j�h ,¶fTlr[ �¶_mz�g}\Yoan�o�Z8\Th6¹,\Yoaj�g
[�^�nôg}j�^�_?[]\YoajÁg $
� yklmgiy)nYoad�h�yifTq�qah	y�giy	�¬bpu)Z1u�s dÜoalrnôg}oalrnTyÃo�[�fTd fT_ro¼g}lxw�h�yifTd$^a`�¸Th6w7lþo¼gilr^�nTy,`µji^ad o

j�h�`µh�jih	n1[	h�w¼oa_mfTh � �PyifT[]\Ño¼yÃgi\Th�d�h�oan $ Z8fTeTeG^�yih�¹ch�\Yo�w�h o g}lmdÜhKyih�jilmh	yk¹,\1h	jih�o¼gÃg}lrd�h �i�
¹ h \Yo�wah dÜh	oayif1jih	d�h	nôg�� $ $ »YfTjÁg}\Th�jid�^�jih¼��oay�yifTd�hÜgi\Yo¼g�� $ \Yoay�o%nT^�j�d�o¼_'¸TlryÁg}jilm~Tf1gilr^�n
¹,lxg}\ÂdÜh	oan � 9ÃoanT¸vw¼oajilroanT[	h � � $ & \Th bpu)Z1u�sÔ[�o¼_r[	f1_þo¼gilr^�n ' $ lmy,oay�`µ^�_r_m^V¹,y 	
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»Yji^�d gi\Th h,7fTo¼g}lm^�n oa~G^Cw�ha�!lm`pgi\Th�� � wao¼_rfTh�y oaj�h�[	_m^�yih�g}^%gi\Th�d�h�o¼n<�!g}\1h	n³g}\1h ' �
w¼oa_mfTh	yÃ¹,lr_m_?~4h�oaji^afTnT¸ .<$ � ^C¹ch6w�h	j��<^�nT[�h o�yi\Tlx`�gk`µj�^�d g}\Th�dÜh	oanÂ^8[�[	fTj�y	�4gi\Th6' � w¼oa_mfTh	y
¹,lm_r_�h	lxg}\Th�j�lmnT[	j�h�oay�h�^�j�¸Th	[�jih�o¼yih ,¶fTlr[ �¶_xz $ bpu)Z1u�s []\Toaj�giy fTyih�¸ lrn²~1lr^�y�fTj�wah	lr_m_þoan1[	hÜoajih
f1yifYoa_m_mz+^anT_mzK[�^�nT[	h�jinTh�¸�¹,lmgi\ o,e4^ayilmgilmwah y�\Tlm`�g¬`µji^adEg}\Th d�h�oan $�� y�okj�h	yif1_mg��Vg}\1lry¬eTji^7[	h�¸TfTjih
lmyÃo ^anThA?èyilr¸1h	¸Äg}h�y�g)oanT¸Ä¹ch�[�o¼ntj�h�¹,jilxg}h ' � oay 	
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� n g}\ThÃh�,¶fYo¼gilr^�n1y o¼~4^Cw�h¼�7¹ h)\ToCwahkf1yih	¸Üg}\Th,d�h�oanÜoay'g}\ThÃjih6`µh	j�h	nT[�hkw¼oa_rf1h � $ & z7eTlr[	oa_r_xz
gi\Thvjih6`µh	jih�nT[	hÂw¼oa_rfThÄ[�^�nTy�lry�giy ^a`kgi\ThvdÜh	oan eT_rf1y�^�j dÜlmn7f1y oÑy�_þoa[ �¿wao¼_rfThÄ^�j o¼_r_r^C¹coanT[�ha�
¹,\1lr[]\%lmy�[�oa_m_rh�¸
	 $ Å¿hK[�oanvj�h�¹,jilxg}h � ,¶fYo¼g}lm^�n �%$:7 oay 	
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� n � ,¶fYo¼gilr^�n �%$:* �poanôz w¼oa_rfTh�y�¹,lxg}\Tlmn 	 fTnTlxg}y�^a` � 9�oajihÂh�¾4h	[6g}lxw�h	_xz lrq�nT^ajih	¸ $ & \Th
oa_m_r^C¹po¼nT[	h 	$lry�fTyifToa_r_xz yih6g gi^K~4h,g}\Th,d�lr¸TeG^�lmn¶g�~4h6g{¹ch�h	n�gi\Th,lrn<?è[	^�nôg}j�^�_TeTj�^8[�h	y�y d�h�oan � 9
oanT¸Üg}\Th�^af1g ?è^a` ?{[�^�nôg}ji^a_Ge1ji^7[	h	y�y�dÜh	oan � " �1h �8eTj�h	y�yih	¸ÂlrnÜg}h	j�dÜy ^a`?g}\1h)y�g}oanT¸Yo¼ji¸Ä¸Th6w8lro¼g}lm^�n
�
oay yi\T^C¹,nvlrn � ,7fTo¼g}lm^�n �%$95%$ & \Th)w¼oa_mfThÃ^a` 	 lry []\T^�yih�n g}^ j�h Yh�[�g�gi\Th)dÜoaq�nTlxg}fT¸1hk^a`?gi\Th
yi\1lm`�g�g}^ ~GhK¸Th�gih	[�gih	¸<�P¸ThA=YnTh�¸oayÃo�d fT_xg}lre1_rh)^¼` � $

	 � �

� � � 	 � " � � 9 	� � �%$95 �
¹,\Th�jih � � 	 � " � � 9 	�

� _mh	j�giy�oajih�jioalry�h	¸Ñ¹,\Th	nTh6w�h�j6' � h �1[�h	h�¸Ty oÄg}\Tj�h	y�\T^�_r¸Ñ^�jK¸Th�[	lmyilr^an lmnôg}h	jÁw¼oa_£� ¹,\1lr[]\²lmy
[�o¼_r_rh�¸�� lrn g}\ThÜ_rlmgih	jio¼g}fTj�h $ & \Th�w¼oa_rfTh�^a`�� lry�¸Th�gih	j�dÜlmnTh	¸ `µji^�dÔg}\1h�w¼oa_mfThÜ^¼` 	 oanT¸
g}\1h � w�h�j}oaq�h 4 fTn � h�nTqag}\ � � 4 � ��^a` g}\Th�lrn�?{[	^an¶giji^�_�eTji^7[	h�yiy $ & \Th � 4�� lmyKgi\Th�o�w�h	jioaq�h
n¶fTd ~Gh	jp^¼`?g}lrd�h	yÁg}h�eTy ��~Gh�`µ^�j�h+oanÄo¼_rh	jÁgplmycj}o¼lryih�¸ $ Å \Th�nTh�wah	j�g}\Th)eTji^7[	h�yiy�lry ^�eGh	j}o¡g}lrn1q�oay
h �8eGh	[6g}h	¸ �ãgi\Th � 4�� yi\T^�f1_r¸
~Gh�_þoaj�q�h $ � ^V¹ h�wah	j��¬¹,\Th�n²o y�\Tlm`�g)lrngi\Th�dÜh	oan
^7[	[	f1jiy	�<gi\Th
� 4�� y�\T^�fT_m¸Ü~Ghky�d�o¼_r_1lmnÜ^aji¸Th�j�gi^�¸1h�g}h�[�g g}\ThÃyi\1lm`�g oay ,¶fTlr[ �¶_mz�o¼y eG^�y�yilr~1_rh $ & \Th � 4 � [�oan
~Gh�¸Th6g}h�jid�lrnTh�¸Âgi\Tji^�f1q�\o wao¼jilrh6g{zÄ^a`�oaeTeTj�^ �8lmd�o¼gilrnTq h,7fTo¼g}lm^�nTy	�Y¹,\Tlm[]\oaj�h�y�fTd�d�oaj�l��h	¸
lrn �åst^�nôg}qa^�dÜh�j�za� �;.+.8� � $ � n q�h�nTh	jioa_£�)o jih�o¼yi^�nYo¼~T_rhw¼oa_mfTh`µ^�j�� lry � � o¼[	[	^aji¸TlmnTq³g}^
�£sÂ^�nôg}q�^�d�h	jÁz�� �;.;.1� � $
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� n1^ag}\Th�jkyÁg]o¼gilryÁg}lr[	oa_ ,¶fYoa_mlmg{zv[	^an¶giji^�_?gih	[]\TnTl ,¶fTh�gi\Yo¼gklryÃyilrd�lr_roaj gi^Äbpu)Z1u�s�lmyÃgi\Th � �8eG^ ?
nTh�n¶gilþoa_m_mz�Å²h�lrq�\ôgih	¸%st^Cw8lmnTq � wah	j}o¼q�h%� � Å9s � ��oa_mq�^�jilxg}\Td�� 4 ^�~Gh	jÁg}y	� �/5ô�;5 � $ � Å9s � lmy
~Gh�gigih	j)o¼g)¸1h�g}h�[�gilrnTq y�d�o¼_r_?yi\1lm`�g}yÃg}\Yo¼no Z7\Th�¹,\Yo¼j�g+[�^�nôg}ji^a_�[]\Yo¼j�g��P¹,lmgi\%lxg}yÃe4h�j�`µ^�j�d�oan1[	h
~Gh	lrn1q
yilrd�lr_roaj�g}^gi\Yo¼g�^¼`Ãgi\ThÂbpu�Z8u�s oa_rqa^�jilxg}\Td�oa_xg}\T^afTq�\³lxg�lry�h�oay�lrh	j gi^yih6g fTe oanT¸
^�eGh	jio¼g}h �£sÂ^�nôg}q�^�d�h	jÁz�� �;.+.8� � $ Z8f1eTe4^ayih ¹ch�\Yo�w�h�ovd�h�o¼yifTj�h	d�h	nôg � $ o¼gKgilrd�h � $ & \Th	n
g}\1h � Å9s � y�g}o¼g}lmy�gilr[�� $ lry 	
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& \Th y�g}oaj�gilrnTqÜwao¼_rfTh � 9Klry�y�h�gKg}^ gi\Th�¸Th	y�lrj�h	¸ eTji^7[	h�yiyKdÜh	oan � 9K^�j)gi^Äg}\Th o�w�h�j}oaqah�^¼`
y�^�d�h�lrnTlxg}lþo¼_¬¸To¼g]oÄlrh $ � 9 � �� $ � ` ¹ h�fTnTj}o�wah	_'g}\Th�j�h	[�fTjiy�lr^�nÑlrn �<$m�/. oay+y�\T^C¹,n¿lmn �%$x��� �
¹ h+[�o¼n yih�h�g}\Yo¼g g}\Th � Å9s � oa_rqa^�jilxg}\Td ¹ h	lmq�\ôg}y�o¼_r_PeTjih6w7lr^�fTycy}oad�eT_rh�y	�¶¹,lmgi\�g}\Thk¹ch�lrq�\ôg}y
y�fTd�dÜlmnTq g}^ ^�nTh $

� $ � � � $ � � � � � � � � � $  #" � � � � � ��� $  � 

� � � $ � � � � � � � � $  #" � � � � � � � � $  �$$$
� �

$  #"�
� % 9

� � � � � � � $  � � � � � � � $ � 9

� y�yifTd�lrn1qÂgi\Yo¼g�g}\Th � $ y oaj�hÜlmnT¸Th�e4h�nT¸Th	nôg�j}oanT¸1^�dÔwao¼jilþo¼~T_rh�y�¹,lmg}\ w¼oajilroanT[	h � � �¬g}\Th
w¼oaj�lþoan1[	h+^a` � $ [	oant~GhK[	^�d�eTf1gih	¸Âoay 	

� �� � � � ��� �
� � ��� � � � � � � � � � $ 
 � �%$x��� �

Å lmgi\Äg}\Tlmypwao¼jilþo¼nT[	h¼�1¹ch�[�o¼nth�y�g]o¼~T_rlmyi\v[	^�nôgiji^�_?_mlrd�lmg}y�`µ^�j,oan � Å9s � []\YoajÁg)o¼yÃy�\T^C¹,n
~Gh	_m^C¹ $

� ��� � � 9 � ��� � �
� ��� � � 9 � � � � �

bc\T^�lm[	h�yc^a`4g}\Th � oanT¸ � eYo¼j}oad�h�gih	j [�oanÜ~4hkd�oa¸1hÃ~Toayih�¸Ä^�nÜgi\Thk¸1h	yilmjih�¸ � 4�� $ � � fT[�oay
�/Z8oa[	[�fT[	[�l£� �/5+5+. ��[�^�nôg]oalmnTy � 4�� g]oa~1_rh	y�`µ^�j,[]\T^alr[	h�y)^a` � oanT¸ � $ � n%eTjioa[�gilr[	h¼�Ywao¼_rfTh�yÃ^¼`
. �:.ô�8� � � .��á��� oanT¸ �"� � ¹ ^�j��
¹ h	_r_ $Ü� [	[�^�ji¸TlmnTqvg}^ �£st^�nôgiq�^�d�h	j�za� � .+.1� �R� � Å9s �
[	oan ~Gh [	^�n1yilr¸1h	jih�¸ oay�o%n1^�n<?{eToaj}oad�h�gijilm[�d�^�nTlxg}^�j�lrnTqÂeTj�^8[�h	¸TfTj�h yilmnT[	h�lmg�d�o �¼h	y n1^Ñoay ?
y�fTd�e1g}lm^�nTy�o¼~4^�f8g)g}\1h�¸Tlmy�g}j�lr~Tf8g}lr^anÂgi\Yo¼g � $ lry)¸1j}o�¹,n`µji^�d $�� Å9s � \Yoayk~4h�h	n
fTy�h	¸`µ^�j
y�fTj�wah	lm_r_þo¼nT[	hK^�n   	KZTZÄ¸Yo¼g]o ��Å lr_r_mlþoad�yi^an � � fT¸Ty�^�n<� �/5+5+5 � $

����� � � � 
� � 
 � � 	 � �
� nTo¼g}fTjioa_?oae1eTji^ôo¼[]\vgi^ dÜ^�n1lmg}^ajilrn1q o�g}lmdÜh)yih	j�lrh�yp¹c^�f1_r¸v~4h�gi^ g}jÁz�g}^ =TgÃo d�^7¸Th	_ gi^ g}\Th
y�h	j�lrh	y+f1yilrn1qÄjih	qajih	y�yilm^�n oanT¸g}\1h	n
`µ^�jih�[�oayÁg}lmnTq g}\Th�[�fTjij�h	nôgK¸Yo�z & y+w¼oa_mfTh $ � `�g}\Th�^a~Tyih�j�w�h�¸
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w¼oa_rf1h�lry)yilrqanTl =Y[	oanôg}_xzt¸1lm¾4h	jih�nôg�`µji^�d g}\1h�`µ^�jih�[�oayÁg��<gi\Th	n oan
o¼_rh	jÁg+lrykj}oalmyih�¸ $)& \Th�jih�q�jih�y ?
yilm^�nvdÜ^7¸Th�_ryp¸Th�yi[�jilr~Gh	¸t~4h�_r^C¹Eoajih+g{z7eTlr[	oa_r_xz o¼¸T¸Tlmgilmwah+_rlrn1h�oajpd�^7¸Th	_myc¹,lmgi\Âh �7g}j}o�g}h�jid�ypg}^
oa[�[	^�fTnôg,`µ^�jpgijih	n1¸TyklmnÄg}\ThK¸Yo¼g}o $
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Week Index

Serfling Model

»�lrq�fTj�h �%$ � 	 � eT_r^¼g,^a` 
 � ���� �+.��98+8 � .��9.+*��  � ���á�;. yilmn�� ��� ���� � � 8 �:5+. [	^�y � ��� ���� �

& \Th�Z8h�j�YlmnTqÂsth�gi\T^7¸ �åZ8h	j�Ylrn1qT� �/5;8�� �,¹coay+¸Th6w�h�_r^�eGh	¸
g}^Ä¸1h�g}h�jid�lrnTh�g}\Th�y�h�wah	jilxg{z
^a`
eTnTh�fTd�^�nTlþo�oanT¸tlrn�TfTh	n��	o � | � � ��lrntoÜ[�lmg{zv~ôzv[	^�d�eYoaj�lrnTq [�fTjij�h	nôg | � � dÜ^aj�g]o¼_rlmg{zÜ_rh6w�h�_ry
oaqôo¼lrnTyÁgão�~Yoayih�_rlmnTh�g}\Yo¡gã[�oae1gifTjih�yã~4^agi\�o�y�h	[	f1_þoaj<gijih	n1¸�oan1¸�y�h�oay�^�nYoa_�gijih�nT¸Ty $�& \Th ~Yoayih�_rlmnTh
lry�d�^7¸Th	_m_rh	¸ gi\Tji^afTq�\Äg}\ThKq�h�nTh	jioa_<`µ^�j�d fT_þo ~Gh	_m^C¹ 	

�� �)* ����
  � � � $ 
 ������	�� � � $ 

� � � 	 � �%$m�C� �

& \Th%_mlrnTh	oaj g}h�jid lrn h�,¶fYo¡g}lr^an �%$x�V� oa[	[�^�fTnôg}y�`µ^�j�g}\ThÂyih�[	fT_roaj�gijih�nT¸ ¹,\Tlm_rhÄg}\ThÂyilmnTh
oanT¸Ñ[�^�yilmnTh�g}h	j�dÜy+j�h Yh�[�gKg}\1h�y�h�oay�^�nYoa_ TfT[�gifYo¼g}lm^�nTy $�	 lry+oÄ_rlmnTh�o¼j)`µfTnT[6g}lr^an ^¼` g	�?¹,\Tlr[]\
lry gi\Thvg}lrd�h eGh	j�lr^7¸ $ & \ThÂ[	^7h ��[	lmh	nôg}yÜoajihv^�~8g]oalmnTh	¸ g}\1ji^�fTqa\ j�h	q�j�h	yiy�lr^�n ^�n og}j}o¼lrnTlmnTq
¸Yo¼g}oÜy�h�g $ �£Z7lrd�^�nTyih�n%h6g+oa_ $ � �/5+5+7 �,lmnT[	_mfT¸Th�o ,¶fYoa¸1j}o¼gilr[Kg}h	j�d g}^ o¼[	[	^afTnôg�`µ^�jÃ¸Th�w7lþo¡g}lr^anTy
`µji^ad g}\Th�_rlmnTh�oaj�gijih	n1¸ $ »!lrqafTjih �%$ � lmyko¼n%h �1oad�eT_mh�^a`�oÜd�^8¸1h	_?eTj�^8¸Tf1[	h	¸%~¶zvgi\Th Z7h	j�TlrnTq
d�h�g}\1^8¸ ¹,\Th	n�oaeTeT_mlrh�¸ gi^�¹ h	h �¶_mz�[	^�f1n¶giy ^¼`<[�o¼yih	y lrnôw�^a_mw7lrnTqKj�h	yie1lrj}o¡g}^�jÁz�eTji^a~T_rh�dÜy $ � & y�fTl
h�gkoa_ $ � �;.+.1� � $ & \Th�h�,¶fYo¼gilr^�nÄ`µ^�j�g}\1lry�d�^8¸Th�_<lry�
 � ���� �;.��:8;8�� .��9.+*��  �9���á�;. y�lrn�� ��� ���� � �8��95+. [�^�y � �������� � $

� .



� nÑo¼_rh	jÁg)gi\Tjih�yi\T^�_m¸
lry�h�y�g}oa~T_rlmyi\Th�¸Ño¼g �+$98;2 yÁg]oanT¸Toaji¸
¸Th6w7lþo¼gilr^�nTy)oa~G^Vwah g}\Th�~Toayih�_rlrn1h $
& \1h eTji^a~Yoa~Tlm_rlmg{z^a`�h �8[�h	h	¸1lrnTqgi\Tlry�g}\Tj�h	yi\1^�_r¸ o¡g�_mh�oayÁg ^�nT[�h�lmn³o%nT^an<?{h�eTlr¸Th�dÜlm[�z�h�o¼j lry
.<$ 7�� fTnT¸Th�jkg}\1h dÜ^7¸Th�_¬¸1h	yi[�jilm~4h�¸
~¶z �åZ8h	j�YlrnTq1� �/5+8a� � $ � n^�j�¸Th	jÃg}^Äo�wa^�lr¸Â`�oa_ry�h�eG^�yilxg}lmwah	y
¸1fThÜgi^%nT^�lmyih¼��oan¿h	eTlm¸Th	d�lr[ lrn1[	jih	oayih�lry�^�nT_xzÑyilmq�nYoa_m_rh	¸Ñlx`cg}\1h�gi\Tjih�yi\T^�_m¸³lryKh �1[�h	h�¸Th	¸ `µ^�j
g{¹ ^�[�^�nTy�h	[	f8g}lmwah�¹ h	h �¶y)^�j�d�^�jih $
& \Th Z8h�j�YlmnTq³d�h�gi\T^8¸ [	oan eTj�^8¸Tf1[	hÑoan lmnYoa[	[�fTj}o¡g}h~Yo¼yih	_mlrnThtlm`+gi\Th	j�hÑoajihh�eTlr¸1h	d�lr[

eGh	j�lr^7¸Ty+lrn
gi\Th�g}j}o¼lrnTlmnTqÄ¸Yo¼g}o $�� y�oÄjih�yifT_xg��¬o wao¼jilrh6g{z^a` d�h�g}\1^8¸TyK\Yo�wahÜ~Gh	h�n¿eTj�^�eG^�yih�¸
gi^ ¸Th	oa_�¹,lxg}\tgi\TlrykeTji^a~T_rh�d $ & \Th ^�j�lrq�lmnYoa_?eYo¼e4h�j �£Z7h	j�TlrnTqT� �/5+8a� �,¸1h	yi[�jilm~4h�y+oÜg}h�[]\TnTl ,7f1h
¹,\1h	jihÜfTyilmnTq%^anT_mz
eToaj�giy�^a` z�h	oajiy�¹,lmg}\¿_r^C¹ y�h�oay�^�nYoa_ | � � lrn1[	lr¸1h	nT[�ha��gi\Th�yih	[�fT_þo¼j�gijih	n1¸
lmy�¸Th6g}h	j�dÜlmnTh	¸Ño¼nT¸ÑyifT~Ty�h�,¶fTh�n¶gi_mzÑj�h	d�^Vwah	¸
`µji^ad$gi\Th�¸Yo¼g}o $'& \1h�yih�o¼yi^�nYo¼_!g}j�h	nT¸Ñlrykg}\Th�n
h�y�gilrdÜo¼g}h�¸ `µj�^�d gi\ThvdÜ^7¸Tl =Th	¸ ¸Yo¼g}o $ »!lmnYoa_r_xz��!gi\Thvyih�[	fT_roaj�g}jih�nT¸ [	^�d�e4^anTh	nôg�g}\To¼g ¹poay
j�h	d�^Cw�h	¸Âlry,o¼¸T¸Th	¸Â~Yoa[ ��lrn $ � n � & y�fTl?h�gkoa_ $ � �;.+.1� �6�8gi\Th�oaf1gi\T^�jiy�y�dÜ^7^agi\ g}\ThK~Yoay�h	_mlrnTh+~ôz
=Tjiy�g =Tg�g}lmnTq g}\ThKj�h	q�j�h	yiy�lr^�nÂd�^8¸Th�_ fTy�lrnTq�gi\ThKj}o�¹�¸Yo¡g]o $ & \Th�n<�Tg}\1h�~Toayih�_rlrn1h+lryp[�^�dÜe1f1g}h�¸
o¼_r^�nTq ¹,lmgi\%o ^�nTh@?{y�lr¸Th�¸ 5ô��� [	^�n%=T¸Th	nT[�h lrnôgih	j�w¼oa_ $ � nôzt^af1g}_mlrh	j�y,~4h6z�^�nT¸Âg}\Tlmyk[�^�n%=Y¸1h	nT[�h
lmnôg}h	jÁw¼oa_'oaj�h�jih	d�^Cw�h�¸ $ & \Th�[�^8h �Ü[�lrh�n¶giyK^a` gi\Th�jih�q�jih�yiy�lr^�nÑd�^8¸Th�_�oaj�h g}\Th�nÑjih	[	oa_r[�fT_þo¡g}h	¸
~Toayih�¸%^�nÄg}\1h�[�_rh	oanTh	¸Â¸Yo¼g}o�yih�g $

������� � � « � �¡«7�	®�° �
Å \1h	n²gi\ThÜ¸To¼g]oÂh �8\Tlr~1lmg}y+gih	d�e4^�jioa_�g}j�h	nT¸1y	��¹ h�[	oan²y�fTeTeT_mh	d�h	nôg _mlrnTh	oaj+jih�q�jih�yiy�lr^�n ¹,lmg}\
y�^�d�hÜh �8gij}oÂ[	^Cw¼oajilro¼g}h�yKgi^te1ji^7¸TfT[	hÜoan¿oa_rqa^�jilxg}\Td g}\Yo¡g�¹ h�¹,lm_r_�j�h�`µh�j�gi^%oay �  � ��� j�hA?
qajih	y�yilm^�n $ »P^ajkh �To¼dÜeT_mha�Glm`�g}\Th�oadÜ^afTnôg)¸Yo¡g]oÜw¼oaj�lrh	yÃ¸Th�e4h�nT¸Tlrn1q ^�ntgi\Th�¸ToCzt^a`�¹ h	h �P� g}\Th
[�^Cwao¼jilþo¡g}h	y,¹ h�¹ ^�fT_m¸%oa¸1¸tg}^�gi\Th�j�h	q�j�h	y�yilr^ant¹ ^�fT_r¸Â~Gh�y�l��v~TlmnYoajÁz w¼oajilroa~T_rh�y	�Älmy]st^anT¸Yo�z��
lmy & fTh	y�¸Yo�z���lmy�Å¿h	¸Tn1h	yi¸ToCza��lry & \¶fTjiy�¸Yo�z���lmy}»Yjilm¸Yo�zÑoanT¸ lry}Z1o¼g}f1ji¸Yo�z $ Z8lrd�lr_roaji_xz��4gi^oa[�[	^�f1n¶g
`µ^aj�y�h�oay�^�nYoa_ h�¾4h	[6g}y���¹ h�[�o¼n³oa¸T¸Ñg}\1jih	hÜ~TlrnToaj�z
[�^Cwao¼jilþo¡g}h	y $ � `�¸To¼g]oÄg}\Yo¡g�o¼jih�nTh�oaj�h�o¼[]\
^¼g}\Th�j+lrng}lmdÜh�g}h�nT¸ gi^Ä\Yo�w�h yilmdÜlm_þoaj,d�h�oay�fTjih�dÜh�nôg��<¹,\Tlm[]\ ¹ ^�fT_m¸
lrnT¸Tlm[�o¼gih yi^adÜh y�^�j�gK^¼`
j�h	[�h	nôg g}j�h	nT¸ �¬gi\Th	n²¹ h�[	oan³o¼¸T¸²oÂ[	^Cw¼oajilro¼g}h�gi\Yo¼g�dÜh	oayif1jih	y�g}\Th�[	^afTnôg�`µji^ad z�h�y�g}h�ji¸Yo�z $
�  � �!� j�h	q�j�h	y�yilr^an�lry�oÃ`�o¼lrji_xz+[�o¼eYoa~T_mh ¸Th6g}h�[�g}^aj�¹,\Th�n oaeTeT_mlrh	¸Kg}^)okfTn1lmw¼oajilro¼g}h'gilrd�h y�h	j�lrh	y
¹,lxg}\gi\Th	y�h g}jih�nT¸Ty��ãoay)¹coay+yi\T^C¹,nÑlrngi\Th 	 � 4Ã|4� []\Toa_r_mh	nTq�h%� �cf1[ �ah	j�lr¸Tqah�h�g�oa_ $ � �;.+.;2 � $
� yilmdÜlm_þoaj�o¼eTeTji^�oa[]\t¹coay+oa_myi^ g]o �¼h	n~ôz � � o �	oajif1y)h�g)oa_ $ � �;.+.�� �6�Ph �8[�h	e1g+lmnTy�gih�oa¸t^a`'fTy�lrnTq
_mlrnTh	oajpj�h	q�j�h	yiy�lr^�n �Tg}\Th6zvfTyih�¸o�ÀKh�nTh	jioa_rl �	h�¸ � lmnTh�oajÃsÂl��8h	¸%st^7¸Th	_ $
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�å»Poaj�jilmnTqag}^anÄh�gÃoa_ $ � �35+5+8 �c¸Th�yi[�jilr~Gh�o�_r^�q�_mlrnTh	oajpd�^8¸Th�_<fTy�h	¸%~ôzÄgi\Th�bc^�dÜd�fTnTlr[	oa~T_mh 	�lry ?
h�o¼yih�Z8fTjÁw�h	lm_r_roanT[	h�bch�nôg}h	j �£b 	KZ1b �p`µ^aj�dÜ^�n1lmg}^ajilrn1q�¹ h	h �¶_xzv_þoa~G^�j}o¡g}^�jÁz�j�h	eG^�j�giyÃ^¼`![�^�fTnôg}y
^a`c^�jiqôo¼nTlry�dÜy�oay�yi^7[	lþo¡g}h	¸Ñ¹,lmgi\²lmn1`µh	[6g}lr^afTyK¸Tlry�h�oay�h	y�lrn � n1q�_þoan1¸³oanT¸ÑÅ²oa_rh�y $ & \ThÜdÜ^7¸Th�_
oay�yifTd�h	y!gi\Yo¼g�g}\Th ¹ch�h �¶_mz�^�jiqôo¼nTlry�d [	^�fTnôg'lmy!¸Tlmy�gijilr~1f1g}h�¸�¹,lmgi\ d�h�oan � $ oanT¸�wao¼jilþo¼nT[	h�� � $ �
¹,\Th�jih��
lmy,o�¸Tlry�e4h�jiyilm^�nÂeYoaj}o¼dÜh6g}h	j $ & \Th�dÜh	oan � $ lrnT[�^�jieG^�j}o¡g}h	y,o _rlmnTh�o¼jcg}lmdÜh)gijih�nT¸<�Goay
yi\1^V¹,ntlrn � ,¶fYo¼g}lm^�n �%$x�C� �1¹,\Th�jihKg}\Th  $ g}h�jid [�^�jij�h	y�e4^�n1¸TyÃgi^�g}\Th+¹ h	h �ÄlmnT¸Th � $

� ��� � $ � �
� �� $ � �%$m��� �

� n³^�j�¸Th	j�g}^
oa[�[	^�f1n¶g�`µ^�j�y�h�oay�^�nYoa_ YfT[6g}fYo¡g}lr^anTy	�!gi\Th�_m^�q%_mlrnTh	oajKdÜ^7¸Th�_ lmy�^anT_mz =Tg�g}^
¸Yo¼g}o)g}\Yo¡g�[	^adÜhc`µj�^�dºyilrd�lr_roajãe4h�jilm^8¸Ty�lrn�gilrd�h gi^  $ $ & ¹ ^KeYoajioadÜh6g}h�jiy'oaj�hpfTy�h	¸�g}^+j�h	y�gijilm[�g
g}\1h�\Tlmy�g}^ajilr[	oa_�¸Yo¡g]oÂgi\Yo¼g�lryKfTy�h	¸ $ & \Th � eToaj}oad�h�gih	j�lrnT¸1lr[�o¡g}h	yK\T^C¹/dÜoanôz
z�h	oajiy�lrn¿gi\Th
eYoayÁg oaj�h [	^�n1yilr¸1h	jih�¸³`µ^�j�gi\Th ~Yo¼yih	_mlrnThÜ¹,\Tlr_mh�gi\Th � eToaj}oad�h�gih	j y�e4h�[	l>=Yh	y�o%¹,lmnT¸T^C¹;yil �	h
g}\To¼g,¸Th�gih	j�dÜlmnTh	y�¹,\Tlm[]\Â¹ h	h �7yklrnÄg}\1h�~Toayih�_rlrn1h�z�h�o¼jiykoajih+lmnT[	_mfT¸Th	¸ $
& \Th�oa_rqa^�jilxg}\Td ~Gh	q�lmnTy�~ôz h�y�g}lmd�o¡g}lrn1q lrnTlxg}lroa_Ywao¼_rfTh�yc`µ^�j � $ o¼nT¸�� $ 4 h	yilm¸TfYoa_my�oaj�h�[�oa_ ?

[	f1_þo¼gih	¸�oanT¸ g}\Th�¸To¼g]o+eG^�lrnôg}y�o¼jih�jih6¹ch�lrq�\ôgih	¸�y�^+g}\Yo¼g'gi\T^�y�h,¹,lxg}\ \Tlmq�\ jih	y�lr¸TfToa_ry�oaj�h�q�lmwah	n
ov_r^C¹ch�j�¹ h	lmq�\ôg $ & \1lryKy�gih	e³lmy�n1h	[	h�yiyioaj�z¿lrn ^�ji¸1h	j+g}^%oa_r_mh�w7lþo¼gih�g}\1hÜh6¾ h�[�g}y�^a`p^af1g}~Tj�h�o �¶y
lrnÄgi\Th�~Toayih�_rlrn1h+[	^�fTnôgiy $ & \1h	n<�Yg}\1h�d�^8¸1h	_<lmy�jih=1gig}h�¸tgi^Ü^�~8g]oalmnto¼nth�y�g}lmd�o¡g}h+^a`��^�nÂgi\Th
d�^8¸Tl>=Yh	¸t¸Yo¼g}o $ & \Th�g}\Tj�h	yi\1^�_r¸%w¼oa_mfTh	y)oajih�[�oa_m[	fT_ro¼g}h�¸%fTy�lrnTqÄo � � e4^C¹ h	j)gij}oanTyÁ`µ^�jidÜo¼gilr^�n<�
¹,\Tlm[]\
lryÃfTyih�¸Ñgi^�[�^�jij�h	[�g�y��ah6¹ch�¸¿¸1lry�gijilm~Tf1g}lm^�nTyÃ¸TfTh�gi^�_m^V¹ [�^�fTnôg}yk¹,\Tlr_mh�_rh	o�w8lmnTq�¸1lry�gijil ?
~Tf1gilr^�n1yk¹,lmgi\_þo¼jiq�h�jk[�^�fTnôg}y+fTnTo¼¾ h�[�gih	¸ $ »!lmnYoa_m_mz��Tgi\Th ^�j�qôoanTlmyid�y)o¼jih�jioan �¼h	¸Ñlrnt^�ji¸Th�j�^a`
h �8[�h	h	¸ToanT[	h�yi[�^�jih	� 	
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� n � ,¶fYo¼gilr^�n �%$x�32 � 
 9�lry�g}\Thv[�fTjij�h	nôg�¹ h	h �7_xz [	^�f1n¶g	� �� 9�lry�g}\1hÂd�h�o¼n `µj�^�d g}\1ht_m^�q
_rlmnTh�o¼j+jih	qajih	y�yilm^�n<��o¼nT¸ � lmyKgi\Th�fTeTeGh	j�gi\Tjih�yi\T^a_r¸¿w¼oa_mfTh $Ü� n¿h �8[	h�h	¸Yoan1[	hÄyi[�^�jih�q�j�h�o¼gih	j
g}\Toan³^�nThÜj}oalmyih�y�oan oa_roajid g}\Yo¼g�`µfTj�gi\Th	j�lrnôw�h�y�g}lmqôo¼gilr^�n lry�nTh	h�¸Th	¸ $ & \1lry�d�^7¸Th	_�lry�`�oalrj�_mz
[	^adÜeT_mh �ÄoanT¸v\Yoay,o�_þo¼jiq�h�n¶fTd�~4h�jÃ^¼`!eYo¼j}oad�h�gih	jiy��Tyi^adÜh+^a`¬¹,\Tlm[]\v¹ h	j�h�n1^ag,¸Th	y�[	j�lr~Gh	¸Âlrn
g}\1lry�~Tj�lrh�`�^Cw�h�j�w7lrh6¹K�Pgi\Yo¼gÃnTh�h	¸vg}^ ~4h+gifTnTh	¸tlrnÄ^�j�¸Th	j�`µ^�jpgi\Tlry�d�^7¸Th	_ gi^ÜeGh	jÁ`µ^�jid;¹ch�_r_ $
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� n gi\Th	lmj�y�z7y�gih	d `µ^�j�dÜ^�n1lmg}^ajilrn1qoad ~1fT_þo¼gi^�j�z ?è[�oaj�h�h	n1[	^�fTnôgih	j�jih	[�^�ji¸1y	� � � o ��o¼jifTy�h6g�oa_ $ �
� .+.ô� � fTyihÑo²qah	nTh�j}oa_ml�	h�¸M_rlmnTh�o¼j�d�l��8h	¸Md�^7¸Th	_,g}^³h�y�gilrdÜo¼g}hÂg}\Th¸Toalr_xz [�^�fTnôg}yÜ`µ^�j h�o¼[]\
[�h	nTy�fTy g}j}o¼[�g `µ^�j�h�oa[]\ y�z7nT¸Tj�^�d�h $²� _mgi\T^�fTq�\¿g}\Tlmy oa_rq�^ajilmgi\TdÔ¸T^7h	y�eGh	jÁ`µ^�jid�yieYo¼[	hA?£g}lmdÜh
y�fTj�wah	lm_r_þo¼nT[	h¼�8g}\1hKoa_rq�^ajilmgi\Td lmy�oaeTeT_mlrh�¸Üg}^�h	oa[]\v[	h�nTyifTypgij}oa[6g�lrn1¸Th	eGh	nT¸1h	nôg}_xz $ & \Th+[	h�nTyif1y
gij}oa[6g}yÃoaj�h�^anT_mz�[	^�nTy�lr¸Th�jih�¸Âgi^�q�h�gi\Th	j�¹,\Th�noa[�[	^�f1n¶gilrnTq�`µ^�j�d�fT_mgilreT_mh�\ôz8eG^agi\Th	y�lry�g}h�y�g}lmnTq $
& \Th�À � ss `µ^�jid;^a`¬_r^aq�lryÁg}lr[Ãjih�q�jih�yiy�lr^�nÄlmypq�lmwah	nÄ~ôz � ��� �  � � $ � ��� , $ � � � � $ �7¹,\Th	j�h , $ �

o¼jih)gi\Th�[	^Cw¼oaj�lþo¼gih	y	� �Ñ[	^�nTy�lryÁg}yp^a`?gi\Th = �8h�¸Âh6¾ h�[�giy	�Yoan1¸ � $ lrypo jioanT¸T^ad;h6¾ h�[�g�¹,lxg}\ d�h�oan
. oanT¸tw¼oaj�lþoan1[	h � �

�
$ & \Th [�^Vw¼oaj�lþo¼gih	ykoa[	[�^�fTnôg)`µ^ajk¸Yo�zÂ^a`�¹ h	h �P� d�^�nôg}\%^¼`�z�h	oaj	�4\T^�_rlm¸Yo�z7y	�

o¼nT¸ oKyih�[	fT_roaj'g}lrd�hpg}j�h	nT¸ $ uknT¸Th�j gi\Tlry�d�^8¸1h	_£� � � 
 $ � 	 � $ � � � $ � � $ � ¹,\Th�jih 
 $ � lry'g}\1hkn¶fTd ~Gh	j
^¼` oad ~TfT_ro¼g}^aj�z ?{[	oajihKh	n1[	^�fTnôgih	jiyk`µ^�jk[�h	nTy�fTy�g}jioa[�g �c^an¸Yo�z R� � $ � lry,g}\Th�g}^ag}oa_ãn¶fTd ~Gh	j)^¼`
eGh	^aeT_rh�lrn [	h�nTyifTy�g}jioa[�g �k^an¿¸Yo�z R��oanT¸*� $ � lmy�gi\ThÜe1ji^�~Yo¼~Tlr_mlmg{zt^a`,oan h	nT[�^�fTnôg}h�j�¹,lxg}\³o
¸1lþoaq�n1^�yilmyplrn�gi\Th+y�z7nT¸1ji^�d�hKdÜ^�n1lmg}^ajih	¸Ü`µ^�jcg}\To¼g�[	h�nTyif1y,gij}oa[6gÃoanT¸Ä¸Yo�z $ & \1h+¸TlryÁg}jilm~Tf1gilr^�n
^¼` 
 $ � lmypoay�yifTd�h	¸ gi^ ~4h�o�~Tlrn1^�dÜlroa_T¹,lmgi\ �%� � $ � o¼nT¸ � � � $ � $ � nÂÀ � ssty��8gi\Th�jih�yieG^�nTy�h
w¼oaj�lþoa~1_rh�lmy�oay�yifTd�h	¸
gi^Ä~4h�gi\Th�jih�yifT_xg+^a` = �8h�¸²oan1¸
j}oanT¸1^�d h6¾ h�[�giy $(& z7eTlm[�oa_m_mz��4j}oan1¸T^�d
h6¾ h�[�giyko¼jih�fTy�h	¸Äg}^�dÜ^7¸Th	_4oanôz h �7g}j}o�w¼oaj�lþo¼gilr^�nÜnT^ag,o¼_rjih	oa¸1zÜoa[�[	^�fTnôgih	¸Ä`µ^�jplmn�g}\Th)dÜ^7¸Th	_ $
& \TlmyKoa_rq�^ajilmgi\Td =YjiyÁgKh	yÁg}lrdÜo¼gih	y)gi\Th eYoaj}o¼dÜh6g}h	j�y+^a`�g}\Th�d�^7¸Th	_!`µj�^�d$\TlryÁg}^�j�lr[�o¼_!¸Yo¼g}o $

& \1h	n<�¬g}\ThÜÀ � s%s lmyKoaeTeT_mlrh	¸
gi^Â¸To¼g]o `µji^ad g}\Th [�fTjij�h	nôg�¸ToCzlrnÑ^�ji¸1h	j+g}^v[�o¼_r[	f1_þo¼gih �� $ � $
��nT[�h �� $ � \Yo¼y�~4h�h	n ¸Th6g}h	j�dÜlmnTh	¸ �ag}\Thc~TlrnT^adÜlroa_ô¸TlryÁg}j�lr~Tf1gilr^�n�^a` 
 $ � [�oan�~GhcfTy�h	¸�g}^+[	oa_r[�fT_þo¡g}h
gi\Th eTj�^�~Yoa~1lr_rlxg{z�� � � � $ � � 
 $ � � $ & \1lry�e1ji^�~Yo¼~Tlr_mlmg{z
j�h	eTj�h	yih�nôg}y�g}\ThÜeTji^a~Yoa~Tlm_rlmg{zÑ^¼`�yih�h	lrn1q
o¼yÜh �8gijih�dÜhto n¶fTd�~4h�jÜ^a`)[	^�f1n¶giy�^�n g}\To¼g�¸Yo�z $ � n ^�ji¸Th�j�g}^ [	^�d�e4h�nTy}o¡g}hv`µ^�j d fT_mgilreT_mh
\ôz7eG^ag}\Th�yilmy gih	yÁg}lrn1qT��g}\Tlmy�eTj�^�~Yoa~1lr_rlxg{z lry�y�fT~Ty�h�,¶fTh	nôgi_mz d fT_xg}lmeT_rlmh	¸ ~¶z¿g}\Th gi^ag]o¼_ n¶fTd ~Gh	j
^¼`)[�h	nTy�fTy�g}j}o¼[�g}y $ »!lmnYoa_m_mz��¬g}\ThÄn¶fTd�~4h�j�^a`Ã¸Yo�z8y ~Gh�g{¹ h	h�n yih�h	lmnTq
[	^�f1n¶giy�oay�h �7g}j�h	d�hÄlry
j�h	eG^�j�gih	¸Â~ôzvyilrd�eT_xz�lmn¶wah	jÁg}lrn1q gi\ThKjih�yifT_xg $
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� n �£bc\1^�l � & \Yoa[ �¼h	j�� �/5;*1� �6�8g}\Th�oaf1gi\T^�j�yÃ¸1h	yi[�jilm~4hKyih6w�h�j}oa_¬¸Tj}o�¹,~Yo¼[ �7yÃg}^ fTy�lrnTq�g}\1h Z8h�j ?
TlrnTq�j�h	q�j�h	yiy�lr^�nvd�^8¸1h	_£�¶¹,\Tlm[]\v¹coay�g}\1h+eTjih�¸T^�d�lrnYoanôg g}h	[]\1nTl-,¶fTh+`µ^�jpe1jih	¸1lr[�gilrnTq�h �8e4h�[�g}h�¸
¸1h�o¼gi\Ty�¸Tf1h�gi^teTn1h	fTd�^�nTlroÂo¼nT¸²lmn�YfTh�n���o $ Z8eGh	[	l>=Y[�o¼_r_mza�?g}\Th�jih�q�jih�yiyilm^�n²d�^7¸Th	_�oay�yifTd�h	y
lmnT¸Th�e4h�nT¸Th	n1[	h�^Vwah	j�g}\1h�y�h�,¶fTh�nT[	h�^a`¬^�~Tyih�j�w¼o¼gilr^�nTy��Tg}\Th�jih�~¶z d�o �¶lmnTq�lmg�¸1l���[	fT_xgpg}^ d�^8¸1h	_
^a~Tyih�j�w¼o¼g}lm^�nTy�g}\To¼gÃoajihK[�^�jij�h	_þo¡g}h	¸Ägi^�h	oa[]\%^¼g}\Th�j�lrnÄg}lmdÜh $ & \Tlry,~Gh	\Yo�w7lr^aj�d�o �¼h	y,g}\Th�Z8h�j ?
TlrnTqtdÜh6g}\T^7¸²fTnToa~T_rh g}^%oa[	[�^�fTnôg�`µ^aj�gijih	n1¸Ty�gi\Yo¼g�e4h�jiyilmy�g�lrn¿gi\Th�¸Yo¼g]ov`µ^�j�oan³h �7gih	nT¸Th�¸
gilrd�hkeGh	j�lr^7¸�o¼nT¸�g}^ oanôzÜj�h	[�h	nôgpg}j�h	nT¸1ycg}\Yo¡gpoae1e4h	oaj $ & \Th)oaf1gi\T^�jiy eTji^ae4^�y�h)fTy�lrnTq o�d�^�jih
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oa[�[	fTjio¼g}hKg}h�[]\TnTl-,¶fTh�`µ^�j�`µ^�jih�[�oayÁg}lmnTqÜe1nTh	fTd�^�nTlro oanT¸%lmn�YfTh�n���o�dÜ^aj�g]o¼_rlmg{zÜ~Yoay�h	¸t^�nÂgilrd�h
yih�jilmh	yÃoanYoa_xz7yilry $

� n
oa¸T¸1lmg}lm^�nvg}^ �åbc\T^�l � & \Yoa[ �¼h	j	� �/5+*1� �R�Yd�o¼n¶zÂ^agi\Th	jÃeYoaeGh	j�y)\Yo�wah fTyih�¸%g}lmdÜhKy�h	jilmh	y
d�h�g}\1^8¸Ty<gi^,¸Th�gih	[�g!oanT^ad�oa_mlrh�y lrn+gilrd�h�lrn+\Th	oa_mgi\<?{[	oajih'¸To¼g]o $�& \Th =Yh�_r¸K^a`7g}lrd�h�y�h	jilmh	y¬oanYo¼_mz ?
yilmyp\Yoay ~4h�h	nvh �7gih	nTy�lmw�h�_mz�jih	y�h�oaj�[]\Th	¸ � � ^ � � ½ h	n �¶lmnTy	� �35 7;8�
 bc\Yo¼g =Yh	_m¸<� �/5;*+5�
 � oad�lr_mgi^�n<�
�/5+5 2 � ^Vwah	j�g}\Thvz�h	oajiy $ & h�[]\TnTl-,¶fTh�y \Yo�w�ht~4h�h	nM¸1h�w�h�_r^�eGh	¸ g}^ \YoanT¸T_mhÂgilrd�hÄyih�jilrh�y�¹,lxg}\
¸Tlx¾ h�jih	nôg�[]\Yoajioa[�gih	j�lry�gilr[�y	�¬yifT[]\²oayK¸Yo¼g]o ¹,lxg}\ [	^�j�jih	_ro¼g}lm^�n
~Gh�g{¹ h	h	n¿¸Yo¼g}oÂeG^�lrnôgiy+lrn
g}lmdÜh¼�
yih	oayi^anYoa_rlxg{z��'[6z8[�_rlm[�[	^adÜeG^�nTh�n¶giy	� oanT¸ n1^�n<?{yÁg]o¼gilr^�nToajilxg{z $ & \Th�yihÂoa¸1w¼oanôg}oaq�h	y�\Yo�w�hvd�o¼¸Th
g}lmdÜhÃyih�jilmh	ypd�^8¸1h	_ry nYo¼gifTj}oa_m_mz�oae1eT_rlm[�oa~T_mh�g}^�gi\Th)g]o¼y���^a`ã~Tlr^ayifTjÁw�h	lm_r_roanT[	h $ � n g}\1lrycy�h	[6g}lr^an<�
¹ h ¹,lm_r_¬^�nT_xz%~Gh�eTji^Cw7lr¸1lrnTqvo�wah	j�zÑ~1jilrh6` ¸Th	y�[	jilme1g}lm^�n
^a`�g}\1h�dÜ^7¸Th	_my)g}\To¼gKoaj�h�[	^�d�dÜ^anT_mz
fTy�h	¸vlrnÄ~Tlm^�yif1j�w�h�lr_m_þoanT[�h $�& \ThK¸Th	y�[	jilme1g}lm^�nTyp^¼`?g}\Th+d�^8¸1h	_ry ~4h�_r^C¹ \Yo�w�h+~Gh	h�nÂy�fTd�d�oaj�l��h	¸
`µji^ad �£bc\To¼g =Yh�_r¸<� �35+*+5 �poan1¸v¹,lm_r_<f1yih+g}\ThKyioadÜhKnT^¼g]o¼gilr^�n $
� h�g � � ~Gh,o�yih,¶fTh	nT[�hk^¼`4jioanT¸T^ad w¼oajilroa~T_mh	y!lmn�¹,\Tlm[]\�h	oa[]\ �Ä\Toay'dÜh	oan . oanT¸�w¼oaj�lþoanT[�h

��� $ »Pf1j�g}\1h	jid�^�j�ha�Ty�fTeTeG^�yihKg}\Th � & y,oajihKfTn1[	^�j�jih	_ro¼g}h�¸Âoa[	j�^�yiy�g}lmdÜh)lrh $ � ��� � � � � � ��� � � � .
`µ^�j ���� .%$ & \ThKeTj�^8[�h	y�y � � lmy�[�oa_m_rh�¸vo ¹,\Tlxg}h+nT^alryihKeTj�^8[�h	y�y $
��� gi\9^�j�¸Th	jvd�^Cw8lmnTq o�w�h�j}oaq�h eTj�^8[�h	yiy��Koa~T~Tj�h�w7lþo¡g}h	¸9oayts � � , �6��lmyvd�oa¸1h
fTe9^¼` o

¹ h	lrqa\¶gih	¸tyifTd ^a` �Ñg}h�jid�y $ � n � ,¶fYo¼g}lm^�n �%$m�C� � � � lryÃoan%s � � , �,e1ji^7[	h	y�y�oan1¸tg}\1h � & yko¼jih
[	^anTy�g}oanôg}yÃ[	^�j�jih	y�e4^anT¸Tlrn1q gi^�gi\Th+¹ch�lrq�\ôgiy $
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� n oaf1gi^�jih�q�jih�yiy�lmw�h�e1ji^7[	h	y�y+^a` ^�ji¸1h	j�e<�4¹,\Tlr[]\Ñlry)oa_ry�^Ä[�oa_m_rh�¸oan � 4 �µe �keTj�^8[�h	yiy��ã\Yoay
g}\1hK`µ^a_r_r^C¹,lmnTq�`µ^�j�d 	
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& \Th g}h�jid oaf1gi^�jih�q�jih�yiyilxw�h�j�h�`µh	j�y�g}^�gi\Th�`�oa[6g�g}\To¼g � � lryÃ`µ^�jid�h	¸~ôz%jih	qajih	y�yilmnTqÄ^�n
lmgiy
eYoayÁg,wao¼_rfTh�y�lrnÄg}lmdÜh $
st^�j�h e1ji^7[	h	y�yih�yt[	oan9~Gh
jih�eTjih�yih�n¶gih	¸�lx`K¹ch¿oa_r_m^C¹$o [�^�d ~TlmnYo¼gilr^�nM^¼`�s � oan1¸ � 4

eTj�^8[�h	yiy�h	y $t� n � 4 s � ��e<�6, ��eTj�^8[�h	yiy�dÜl �1h�y�o �Tgi\²^�j�¸Th	j � 4 eTj�^8[�h	yiy�¹,lmg}\¿o � g}\¿^�ji¸1h	j
s � eTj�^8[�h	yiykoay,yi\1^V¹,nÂlrn � ,¶fYo¼gilr^�n �%$x� 7 	
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& \Th � 4 �7s � �7oanT¸ � 4 s � eTji^7[	h�yiy�h	yc¸1h	yi[�jilm~4h�¸�yi^K`�oaj�d�^8¸Th�_Ty�g}o¼g}lm^�nYoajÁz g}lmdÜhcyih	j�lrh�y $
� `�oÄg}lmdÜh�yih	j�lrh�y�lmy+nT^�n<?èy�g]o¡g}lr^anYoaj�z%lrnÑg}\Th d�h�oan �ãgi\Th	n¿¸Tlm¾4h	j�h	nT[�lrnTqÄgi\Th�gilrd�h yih�jilmh	y�[�oan

�"2



e1ji^7¸TfT[	h�o�y�g}o¼g}lm^�nYoajÁz eTj�^8[�h	yiy $ 	�hA=YnTh+g}\1h�¸1lm¾4h	jih�nT[	lmnTq ^�eGh	j}o¡g}^�j�����oay
� , ���5" � , ���5" � , �
� � , ��� � � � , ��� � ��� , ���5" � � , ��� � � , ���5" �4� � , ���5" � , � ��� , ��� � � � , ���5" � , �$$$

Å¿h%[�o¼n g}\Th�n =Tg oan � 4 s � ��e<�6, �Üd�^8¸Th�_�g}^¿gi\Th%¸1lm¾4h	jih�nT[	h�¸ yih�jilrh�yÜgi^²eTj�^8¸Tf1[	h
oan
o¼f1g}^�j�h	q�j�h	y�yilmwahKlrnôg}h�q�j}o¼gih	¸vd�^Vw7lmnTq�o�w�h�j}oaq�hK^�j � 4 � s � eTji^7[	h�yiy $�� h6g�� � ����� � � $ & \Th�n
o¼n � 4 � s � eTji^7[	h�yiy�^a`ã^aji¸Th�j ��e<� ¸<�6, �clryp¸ThA=YnTh�¸Âlmn � ,¶fYo¼g}lm^�n �%$x�/* �7¹,\Th	j�h�g}\Th�eToaj}oad�h�gih	j
¸Âlrypg{z7eTlm[�oa_m_mz�yih�g,gi^ �;$
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� `Gg}\Thpgilrd�hpyih�jilrh�y�[	^�nôg]o¼lrnTy�o+yih	oayi^anYoa_Y[	^adÜeG^�nTh�n¶g'gi\Yo¼g�j�h	eGh�o¼giy h6w�h�j�z y'^�~Ty�h	jÁwao¡g}lr^anTy	�
gi\Th	n9o³yih	oayi^anYoa_ � 4�� s � ^ajvZ � 4 � s � d�^8¸Th�_)lmyÄoaeTeTj�^�eTj�lþo¼gih $ � n oa¸T¸Tlxg}lr^an g}^ fTy�lrnTq
y�lrd�eT_rhv¸Tlx¾ h�jih�nT[	lmnTq²o¼yÜ¸Th�yi[�jilr~Gh	¸Moa~4^Cwaha�ÃZ � 4�� s � jih�dÜ^Cw�h�y�y�h�oay�^�nYoa_�YfT[6g}fYo¼gilr^�n1yÜ~ôz
eGh	jÁ`µ^�jid�lrn1q²yih	oayi^anYoa_�¸Tlx¾ h�jih�nT[	lmnTq��	� $ »Y^�j�h �To¼dÜeT_mha��g}\1h¸Tlm¾4h	j�h	nT[�h	¸ g}lmdÜhÂyih�jilmh	y�� �
[�^�fT_m¸t~Gh�`µ^�jid�h	¸v~ôz 	

� � � �
� " � � �
� � " � � � ��� " � � �0 #"
� ��� � � � �0 #" � �4� � � �0 #" � � �0 #" � �

	�fTh,g}^Kg}\ThknT^�n<?èy�g}o¼g}lm^�nYoaj�lmg{z lmnT\Th�jih	nôg lrn�\Th�o¼_mg}\�?{[�o¼jihÃ¸Yo¼g]o�oay�¹ch�_r_Goay g}\ThÃeTjih�yih�nT[	h�^¼`
w¼oaj�lr^�f1yãgih	d�e4^aj}oa_agijih�nT¸Ty	��Z � 4 � s � oanT¸ � 4 � s � d�^7¸Th	_myãoajih'g}\1h dÜoalrn�gilrd�hA?èyih	j�lrh�y?dÜh6g}\<?
^7¸Ty fTyih�¸Älrn�~Tlr^ayifTjÁw�h	lm_r_roanT[	h �åbc\T^�l � & \Yoa[ �¼h	j�� �/5+*1� 
 Å²o¼g}lmh	j�h�gcoa_ $ � �/5;51��
 Å lr_r_mlþoad�yi^an �
� fT¸Ty�^�n<� �/5+5+5 
�4 h	lry�� s%oanT¸1_£� �;.;.�� � $ & \1hKg{z7eTlm[�oa_ fTyih�^a`ãg}lmdÜh@?{yih�jilmh	y�d�h�g}\1^8¸Ty�lmnôw�^�_xw�h	y
f1yilrn1qvgi\Th�d�^8¸Th�_�gi^v`µ^ajih	[	oay�g+gi\Th�[	f1jijih�nôg�¸ToCz & y�y�lrq�nToa_�w¼oa_mfTh�oanT¸
gi\Th	n j}oalmyih�o¼n¿o¼_rh	jÁg+lm`
gi\Yo¼g,w¼oa_rf1h+h �8[	h�h	¸Ty)o�gi\Tjih�yi\T^a_r¸ $
� _mh	jÁg�gi\Tjih�yi\T^�_m¸Ty�`µ^aj�gilrd�h�y�h	j�lrh	y�`µ^�jih�[�oayÁg}y�oajih�g{z8e1lr[�o¼_r_mz[�oa_m[	fT_ro¼g}h�¸²~ôz¿oayiy�fTdÜlmnTqo

n1^�jidÜoa_ ¸1lry�gijilm~Tf1g}lm^�n�`µ^�j g}\Th�`µ^�j�h	[	oay�g,h�jiji^ajiy $ Å lxg}\ gi\Tlry,oay�yifTd�e1gilr^�n<�7¹chK[	oanvh	y�g}oa~T_mlryi\vo
[�^�n%=Y¸1h	nT[�h+lrnôg}h�j�w¼oa_YfTy�lrnTq�o�d fT_xg}lmeT_rh�^a` g}\ThÃy�g}oanT¸Yoaj�¸ ¸Th6w8lro¼g}lm^�n�^a`<g}\1h)^�nThÃy�gih	e�`µ^ajih	[	oay�g
h�jij�^�jiy $ �)gi\Th	j�gi\Tjih�yi\T^a_r¸TlmnTqd�h�g}\1^8¸Ty�fTyihÂZ7g}o¼g}lmy�gilr[�o¼_ 0�fYo¼_rlmg{z²bc^�nôgiji^�_ �µÅ lr_m_rlroadÜy�^�n �
� fT¸Ty�^�n<� �/5+5+5 �Ãd�h�g}\1^8¸Ty+y�fT[]\¿oay�Z8\Th6¹,\Yoaj�g�o¼nT¸Ñh �8e4^anTh	nôg}lroa_r_xzv¹ch�lrq�\ôg}h�¸¿d�^Cw7lrnTqÄo�wah	j ?
o¼q�h�[�^�nôg}ji^a_ []\Toaj�giy ^�n¿`µ^ajih	[	oay�g�h	j�ji^�j�y�gi^%h	yÁg]oa~1_rlry�\³oa_mh	jÁg�gi\Tjih�yi\T^�_m¸Ty $ & z7eTlr[	oa_r_xz���o¼_þoaj�d

���



g}\1jih	y�\T^�_m¸Ty�o¼jih�~Yoayih�¸²^�n1_mz
^�nÑg}\1hÜ[�fTjij�h	nôg ¸Yo�z & y�`µ^�j�h	[�o¼y�g�h	jij�^�j $ � n²oÂnT^Cw�h�_coae1eTji^ôo¼[]\<�
� 4 h	lmy)h6g+oa_ $ � �;.+.�� �,y�fTq�q�h�y�g+fTy�lrnTq oÜ¹ch�lrq�\ôgih	¸
[	^ad ~TlrnTo¼g}lm^�nt^¼`'g}\Th�_þoayÁg)¹ h	h � & y�`µ^�jih�[�oayÁg}y
h	j�ji^�j�y�g}^
lmdÜe1ji^Cw�hÜ¸Th�gih	[�gilr^�n $ & \Thvoaf1gi\T^�jiy�h �8e4h�jilmdÜh�n¶g�¹,lmg}\¿`µ^�fTj ¸Tlx¾ h�jih�n¶g�¹ch�lrq�\ôg}lmnTq
yi[]\1h	d�h	y	�?¹,\Tlm[]\
g}\Th6z[�o¼_r_¬¸Th�gih	[�gilr^�n =T_mg}h�jiy 	)^�nTh�g}\Yo¼g�^�nT_mzt[	^anTyilm¸Th	j�y�g}\Th�[�fTjij�h	nôgK¸Yo�z & y
h	j�ji^�j��Y^�nTh+g}\To¼g,¹ch�lrq�\TyÃoa_m_<¸Yo�z7ykh,¶fYoa_r_xz��T^anTh�gi\Yo¼gÃoay�yilmq�nTy,_rlmnTh�oaj�_mzÜlrnT[�jih	oayilmnTq�¹ch�lrq�\ôg,g}^
d�^�jih,jih�[	h�n¶gc¸Yo�z7y	�To¼nT¸�^�n1h,gi\Yo¼gcoayiy�lrq�n1y g{¹,lm[	hkoay d�fT[]\Ü¹ h	lmq�\ôg gi^�o�eYoaj�gilr[�fT_þoaj'¸ToCz�gi\Yoan
g}\1hk¸Yo�z ~Gh�`µ^�j�h $�� n oa_roajid lry'g}j�lrq�qah	jih�¸Ülx`4gi\Th,¹ch�lrq�\ôg}h�¸ yif1d ^a` gi\Thk_roay�g�y�h�wah	nÄ¸Yo�z & y `µ^�jih@?
[�o¼y�g}y�h�jij�^�j�h �1[�h	h�¸Ty�otg}\Tj�h	y�\T^�_r¸ ��¹,\Tlr[]\³¹coay�¸Th6g}h	j�dÜlmnTh	¸²jih�giji^�y�e4h�[�gilmw�h�_mz $ & \ThÄjih�yifT_xg}y
^a`Kg}\1h	yih
h �8e4h�jilrd�h	nôgiyÄlrnT¸Tlm[�o¼gih%g}\To¼gÄ¸Tlx¾ h�jih	nôg =T_mg}h�jiyvoaj�hd�^�jihy�fTlmg}oa~T_mht`µ^�j ¸1h�g}h�[�gilrnTq
¸Tlx¾ h�jih	nôgÃyil �	h�yÃ^¼`!¸Tlmyih	oayihK^�f1gi~Tjih	o �¶y $
Å \Tlr_mhÄg}lrd�hA?èyih�jilrh�y�dÜh6g}\T^7¸Ty�\Yo�w�hÂd�o¼n¶z f1yih�`µf1_keTj�^�eGh	j�gilrh�y	� gi\Th	j�h%o¼jihÂyih�wah	jioa_k¸1l�� ?

[	f1_mg}lmh	y�lrn³fTy�lrnTqtg}\Th�d $ »�lrjiyÁg ^a`Ão¼_r_£�¬g}lmdÜh@?{yih�jilmh	y�dÜh6g}\T^7¸Ty�[	oan yi^adÜh6g}lrd�h	y�dÜlmyiy�o%yi_m^V¹
yie1jih�o¼¸TlrnTqÑ^�f8g}~Tj�h�o �²gi\Yo¼g j�h	yif1_mg}y lmn o
q�jioa¸TfYo¼_plrnT[�jih	oayihÄlmn \1h�oa_xg}\<?è[�oaj�hÄ[�oay�h	y $ � n g}\1lry
[�o¼yiha�8o�gilrd�hA?èyih	j�lrh�y'dÜ^7¸Th	_T¹ ^�fT_m¸�h�nT¸�fTeÜlrnT[�^�jieG^�jio¼g}lmnTq+g}\ThÃyifT~8g}_rhÃlrn1[	jih	oayihÃlrnôgi^�lxg}y'`µ^�jih@?
[�o¼y�g�oanT¸ [�^�dÜe1_rh�gih	_xz²^Cw�h�ji_m^8^ � g}\ThÄ^af1g}~Tj�h�o � � 4 h	lry � s%oan1¸T_£� �;.+.a� � $ Z8h	[�^�nT¸T_xz�� yilrn1[	h
g}\1h	yihKd�^8¸1h	_ry ¸Th	eGh	n1¸t^�nÄe1jih�w7lm^�fTy�^�~Ty�h	jÁwao¡g}lr^anTy	�Yo e1\Yoayih+y�\Tlm`�gplryplmn¶giji^7¸TfT[�h	¸vjih�_þo¼gilmw�hÃg}^
g}\1h�^�jilmq�lrnYo¼_�¸Yo¡g]oÄoanT¸Ñ¸Th6g}h�[�g}lm^�nÑ^a`coanÑh	eTlm¸Th	d�lr[�[�oan ~4h�¸1h	_þo�zah	¸ ��� \Yoan1qÄh�g�oa_ $ � � .+.�� � $
& \Tlmji¸T_xz��Ph�wah	ng}\1^�fTq�\Âg}\Th�eYoaj}o¼dÜh6g}h	j�yÃ`µ^ajko�q�lmwah	n%gilrd�h+yih�jilrh�y)d�^8¸1h	_ã[�oant~4h�h	yÁg}lrdÜo¼gih	¸
`µji^ad ¸Yo¼g}o � �c^ � � ½ h	n �¶lmnTy	� �/5 7;8 �6��g}\1hkfTy�h	j y�gilr_r_1nTh	h�¸Ty gi^ �¶nT^C¹ ¹,\Tlm[]\�d�^8¸1h	_1gi^�[]\T^7^�y�h $
st^7¸Th	_¶y�h	_rh�[�gilr^�nKlrnôwa^�_mwah	y¬h	lmgi\Th	j¬o,dÜ^7¸Th�j}o¼gih	_mz)h �8eGh	nTy�lmw�hceYoaj}o¼dÜh6g}h	j?y�h�oaj�[]\ ^�jãlrn1eTf1g?`µji^ad
o�\¶fTdÜoan ~4h�lrnTq $ � w�h	nÜo¼`�gih	j�o�d�^8¸Th�_1lmy�yih�_rh	[6g}h�¸<�ôg}\Th,d�^8¸Th�_1lmy�nT^ag�o¼¸Yoae1gilmw�h,o¼nT¸ jih	dÜoalmnTy
oa[�[	fTjio¼g}h�oay,_r^anTq oayp`µf1gifTjihK¸Yo¼g}o =Tg}y�g}\1h�d�^7¸Th	_G¹ch�_r_ $ Z7\T^�fT_m¸Ân1h�¹�e1ji^�eGh	jÁg}lrh�y�h	d�h	j�q�hKlrn
g}\1hKgilrd�h�yih�jilmh	y,¸TfThKg}^ nT^�n�?{y�g}o¼g}lm^�nYoaj�lmg{za�8g}\1h	nto n1h�¹ d�^8¸1h	_<nTh�h	¸Ty,g}^ ~GhKyih	_mh	[6g}h	¸ $
& lrd�h yih�jilmh	y�d�h�gi\T^8¸1y�fTyih�¸ `µ^aj)~Tlm^�yifTjÁw�h�lr_r_roanT[�h oaj�h�oa_ry�^ÄfTnYoa~1_rh�gi^ \YoanT¸1_rh h�eTlr¸Th�dÜlm[

eGh	jilm^8¸1y�lrn g}\Th%\TlryÁg}^�j�lr[�o¼_Ã¸To¼g]o²f1yih	¸M`µ^aj�d�^8¸Th�_ =1gig}lmnTq $ � yÄo¿jih	y�fT_mg	��g}\Th�yihh�eTlr¸Th�dÜlm[
eGh	jilm^8¸1ypnTh	h�¸Âgi^�~4h+y�dÜ^7^agi\Th	¸Äg}\1ji^�fTqa\vo e1jih	e1ji^7[	h	y�yilmnTqÜyÁg}h�e $�� [	^�d�dÜ^an yi^�_mf1g}lm^�n lmycg}^
_rh	oajin�oKdÜ^7¸Th�_T^�n�g}\ThÃnT^�n�?{h	e1lr¸Th�dÜlm[peYoajÁg}y�^a`Gg}\ThÃ¸Yo¼g}o�o¼nT¸Üj�h	eT_roa[	h�gi\Th,h	eTlm¸Th	d�lr[�eGh	j�lr^7¸Ty
¹,lmgi\Ä`µ^�jih�[�oayÁg}h	¸Âw¼oa_rfTh�yp`µji^�d g}\ThK_rh	oajin1h	¸vdÜ^7¸Th�_ �£bc\T^al � & \Yoa[ �¼h	j	� �/5+*8��
 Å²o¼g}lmh	j�h6g)o¼_ $ �
�/5+58� � $,� n1h�¹ d�^8¸Th�_ãlrykgi\Th	n%_rh�o¼jinTh�¸fTyilmnTqÜgi\Th�d�^7¸Tl =Yh�¸tgilrd�h�y�h	j�lrh	y $ � 4 h�lry �/s%oanT¸T_å�
�;.+.a� ��yid�^7^ag}\³gi\Th	lmj�¸Yo¼g]o~ôz f1yilrn1q¿ogijilrd�d�h	¸³d�h�oan y�h�oay�^�nYoa_�d�^7¸Th	_ $ Z7g}oaj�gilrnTq%¹,lxg}\
g}\1h�^�jilmq�lrnToa_Pe4h�¸Tlþo¼gijilm[ � 	 ¸Yo¼g}o1�8gi\ThKoaf1gi\T^�jiycyifT~1gij}oa[6gpg}\1h+^Vwah	jioa_r_4¸Yoalr_xz dÜh	oan<�7g}\Th�nvgi\Th
d�h�oan `µ^�j g}\Th�[�fTjij�h	nôgÃ¸Yo�z�^¼`¬gi\Th�¹ h	h �P�Poan1¸ =TnYoa_r_xz g}\Th6z jih�dÜ^Cwah�g}\Th�gijilrd�d�h	¸�d�h�o¼n `µ^�j
g}\1hÜ[�fTjij�h	nôg ¸Yo�zÑ^a` g}\Th z�h	oaj $ & \ThÜgijilrd�d�h	¸
d�h�oan lry�^�~1g}oalrnTh�¸¿~ôzÑj�h	d�^Vw7lmnTqÂgi\Th�dÜ^�yÁg
h �7gijih	d�h�w¼oa_mfTh	y)o¼gÃg}\Th \1lrq�\%oanT¸%_m^C¹ h	nT¸ $ & \Th�j�h	y�lr¸TfYo¼_ry�o¼jihKg}\Th�n =Tgk¹,lxg}\
o¼n � 4 � s �
d�^8¸Th�_ $ Å²oCwah	_mh�g}ykoaj�h�o¼nT^ag}\1h	jÃeTjih�eTji^7[	h�yiyilmnTqÜgih	[]\Tn1l-,¶fThK¹,\Tlr[]\Â¹chK¹,lr_m_<¸Th�wa^ag}h�oanÂh	nôg}lmjih
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y�h	[6g}lr^anÂgi^�lmntZ8h	[6g}lr^an �%$x�+$:7<$

����� ��� � � ��� � ����� ( ��� � �#�	 ���

�åZ7g}h�jin � � lmq�\ôgi`µ^7^ag�� �35+5+5 �4¸1h�w�h�_r^�eGh	¸�oan+h	oaji_xz)¹coajinTlmnTq�y�z7yÁg}h	d�`µ^aj<^�f1gi~Tjih	o �¶y¬^¼`TZ8oa_rd�^�nTh�_r_þo
o¼nT¸ Z8\Tlmq�h	_m_þoÑ~Yoay�h	¸ ^�nM_roa~G^�j}o¼gi^�j�z³jih	eG^�jÁg}y $ & \Th	lmj�¸Th6g}h�[�g}lm^�nMyÁz8yÁg}h�d [	^anTyilmy�g}yÜ^a`+g{¹ ^
e1\Yoayih�y $ � n³gi\Th =Yj�y�g�e1\Yoayih¼� =Tw�hÜz�h�o¼jiy ¹ ^�j�gi\ ^a`�¸Yo¼g}ooaj�h�fTy�h	¸ g}^teTji^7¸TfT[�hÄo%~Yoay�h	_mlrnTh
^¼`+h �8eGh	[�gih	¸M[�^�fTnôg}y�`µ^�j h�oa[]\ yih	j�^Cwao¼j�oan1¸ `µ^�j h�o¼[]\ q�h�^�q�j}o¼eT\Tlr[vj�h	q�lm^�n f1yilrn1q¿d�^�nôg}\T_xz
[�^�fTnôg}y o¼y�o%¸Yo¼g}oe4^alrnôg $ & \1h ¸Yo¼g}oe4^�lmnôg}y�`µ^aj�h�o¼[]\ zah�oaj oajih y�dÜ^7^agi\Th	¸³f1yilrn1q
o[	^�d ?
eG^�fTn1¸³yid�^8^¼g}\TlmnTqÂgih	[]\Tn1l-,¶fTh [	oa_r_mh	¸ 2ô���a� � � � h�_r_rh�d�o¼n�� � ^ôoaq�_mlrn<� �/5+*8� � $ & \Tlmy�z7lrh�_r¸Ty
=1w�hKz�h�o¼ji_mz�~Yoay�h	_rlmnTh	y��1¹,\Tlm[]\to¼jih�g}\1h	nÂ[	^�d ~1lrnTh�¸Âlmnôg}^ o yilmnTq�_mh�~Yoay�h	_rlmnTh+~ôz j�h	eT_roa[	lmnTq g}\Th
w¼oa_mfTh�`µ^�j�h	oa[]\%d�^�nôg}\v~ôzÄg}\ThKd�h	¸TlroanÄ^a`¬g}\Th =Twah�zah�oaj�_mz w¼oa_mfTh	y $
& \Th 2¶�a�a� � o¼_rq�^�j�lmgi\Td lryk~Yoayih�¸Ñ^�nÑo yih�jilrh�y+^a`�yid�^7^ag}\TlmnTq�^ae4h�j}o¼gilr^�nTyÃg}\Yo¡g�g]o �¼h g}\Th

[�fTjij�h	nôgÃe4^alrnôgpfTn1¸Th	j,[	^anTyilm¸Th	jio¼g}lm^�nÄoa_m^�nTq�¹,lxg}\Älmgiy ��� � [	_m^�yih�y�g�n1h	lrqa\7~G^�j�y,oanT¸Äjih�eT_þo¼[	h	y
gi\Th �³¸To¼g]o�eG^�lmn¶giyk¹,lxg}\g}\1h dÜh�¸Tlþo¼n%^a`'gi\Yo¼g�y�h�g $ & \Th�n¶fTd ~Gh	j�^a`�¸To¼g]o�eG^�lmn¶giy)j�h	eT_roa[	h�¸
~ôz g}\Th�lrj�dÜh�¸Tlþoan¿lry�[�oa_m_rh�¸¿g}\1h yieYo¼n³^a`,yid�^7^ag}\Th�j $ & \Th 2¶�a�a� � oa_rq�^ajilmgi\Td y�fT[	[�h	yiy�lmwah	_mz
eGh	jÁ`µ^�jid�ypy�dÜ^7^ag}\1lrnTq ^ae4h�j}o¼gilr^�nTyc^a`¬yieYoan1y 2 � � � � o¼nT¸ � �1fTy�lrnTq�gi\Th+^�f1gieTf1g�^a`¬^�n1hKoaypg}\Th
lmnTeTf1gãgi^kg}\1h n1h �7g�^�eGh	jio¼g}lm^�n $ »!lmnYoa_r_xz���gi\Th � yÁg}h	e�jih6`µh	jiy¬g}^,g}\Th � o¼nTnTlrn1qÃj�fTnTnTlmnTqkoCwah	jioaq�ha�
¹,\1lr[]\t¹ h	lmq�\ôg}y,g}\ThK^�~1yih	jÁw¼o¼g}lm^�nt¸��µg ��o¼g�gilrd�h�gkoay � ���� � "� � ��4� � � � "� � � �� � "� � �� �9� � $
��nT[�h�g}\Th ~Toayih�_rlrn1h�w¼oa_rfTh�yKoajih�yid�^8^agi\Th	¸ � g}\Th�j�h	y�lr¸TfYo¼_ry+oaj�h ^�~1g}oalrn1h	¸ÑoanT¸
gi\Th�ztg}^7^voajih
y�dÜ^7^agi\Th	¸Ü~¶z�g}\1h)y}o¼dÜhÃeTji^7[	h�yiy $ & \1h)yid�^7^ag}\Th�¸�j�h	yilm¸TfYoa_myco¼jihÃyifT~Ty�h�,¶fTh�n¶gi_mz oa¸T¸Th�¸ ~Yoa[ �
gi^)g}\1hcyid�^7^ag}\Th�¸�~Yo¼yih	_mlrnTh $ � n�gi\Thcy�h	[�^�nT¸�eT\Yo¼yihc^¼`Yg}\Thcoa_rq�^ajilmgi\TdÂ��g}\Th ¹poaj�nTlrn1qkg}\1jih	y�\T^�_m¸
lmych�y�g]o¼~T_rlmyi\Th�¸voaycg{¹ ^�y�g]o¼nT¸Yoaj�¸Ä¸Th�w7lþo¡g}lr^anTypoa~G^Cw�h)gi\Th�~Yo¼yih	_mlrnTh $ & \Th+yÁg]oanT¸Toaji¸Ä¸Th6w7lþo¼gilr^�n
lmy,[�oa_m[	fT_ro¼g}h�¸ `µji^�d;g}\ThK¸Tlx¾ h�jih	n1[	h	yÃ~Gh�g{¹ h	h	ntg}\ThKj}o�¹E¸Yo¼g]o oan1¸Âgi\ThKyid�^8^agi\Th	¸v~Yo¼yih	_mlrnTh $
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�V« � ��«
�  ^�~1jih �ºZ7g}j�^�fTe<� �/5+5;2 ��¸Th	y�[	j�lr~Gh+o�g}lmdÜhÃyih�jilrh�y�[]\YoanTqah	eG^�lrnôg,oaypo d�o �8lmd fTdÂ�7d�lrn1lrd fTd
^aj+lrn�Yh�[�gilr^�nÑeG^�lrnôg�¹,\Tlm[]\¿[�^�jij�h	y�e4^�n1¸Ty�gi^voan lrnT[�jih�o¼yiha�ã¸Th�[	j�h�oay�hÜ^�j+[]\ToanTq�h lrngijih�nT¸¿^¼`
gi\Th�^7[	[�fTjij�h	nT[�h�^a`pot¸Tlmyih	oayih $ �  ^a~Tjih � Z7g}j�^�fTe<� �/5+5;2 �+¸1h�g}h�[�g�[]\YoanTqah	eG^�lrnôg}y�~ôz¿d�^�nTl ?
gi^�jilmnTq g}\Th�n¶fTdÜh�jilm[�oa_1=Yj�y�gk¸Th	j�lmw¼o¼gilmw�hK^a`�g}\Th�yilmq�nYoa_å�1¹,\Tlm[]\%lryÃh�,¶fTlxw¼oa_rh�n¶g,gi^�gi\Th�`µ^ajih	[	oay�g
h�jij�^�j+lrngi\Th	lmj+dÜ^7¸Th	_ $ � n
gi\Tlry+d�^8¸1h	_£�Gg}\Th y�lrq�nYo¼_!lryKo¼yiyif1dÜh�¸Ñgi^v[	^�nTy�lryÁgK^a`po yÁg}^7[]\YoayÁg}lr[
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g}j�h	nT¸ [�^�dÜeG^�nTh�nôg�eT_rf1y�nT^�lry�h $ & \Thvy�gi^8[]\Toay�gilr[�gijih	n1¸ lmy =Tg fTy�lrnTqÑoeG^�_xz8n1^�dÜlroa_�dÜ^7¸Th�_
lrn ¹,\Tlm[]\ g}\1ht[�^8h �Ü[�lrh�n¶giy oaj�h =YjiyÁg =TgÜfTy�lrnTq \TlryÁg}^�j�lr[	oa_p¸Yo¼g}o²oan1¸ gi\Th	n fTe4¸To¼g}h�¸ fTy�lrnTq
h �8eG^�nTh�n¶gilþoa_�yid�^8^¼g}\TlmnTq�o¼y�nTh�¹º¸Yo¡g]o�eG^�lrnôgiy�oaj�jilmwah $ � �8eG^�nTh	nôgilþoa_¬yid�^8^¼g}\TlmnTq�lmy)h�,¶fTlxw¼o"?
_rh�nôg+g}^ � Å9s � �?¹,\Tlm[]\ ¹coayK¸Tlry�[	fTy�yih�¸³lrn Z8h�[�gilr^�n �%$x�+$ ��$ & \Th `µ^�jih�[�oayÁgKh	jij�^�jKlry+fTy�h	¸Ñg}^
[�o¼_r[	f1_þo¼gihKoÜeTj�^�~Yoa~Tlm_rlxg{z�lmnT¸Th �v`µf1nT[�gilr^�n<�T¹,\1lr[]\%lmy,fTyih�¸%g}^�lrnT¸1lr[�o¡g}h+g}\Th�eTj�^�~Yoa~Tlm_rlxg{zÜgi\Yo¼g
g}\1h�n¶fTdÜh�jilm[�oa_G¸Th	j�lmw¼o¼gilmw�hklry yilrqanTl =Y[	oanôg}_xzÜ¸1lm¾4h	jih�nôgcg}\Toan �	h�ji^ $ Z8lmnT[	h)h	eTlm¸Th	d�lr^�_m^�q�lmy�g}y�o¼jih
g{z7eTlr[	oa_r_xzÄlrnôgih	jih�y�gih	¸%¹,\Th�n%g}\1h	jih�lryÃoÜy�lrq�n1l =Y[	oanôg)lmnT[	j�h�oay�h�lmnÂgi\Th oa[�[	h�_rh	jio¼g}lm^�nÂ^a`�¸Tlmyih	oayih
[�o¼yih	y��<g}\Th�e1ji^�~Yo¼~Tlr_mlmg{zvlrn1¸Th �t`µfTnT[6g}lr^an
yih�giyKoan
fTeTeGh	j+_mlrd�lmgkoa~G^Cw�h�¹,\Tlm[]\
g}\Th�n¶fTd�h	j�lr[�o¼_
¸Th�jilmw¼o¼gilmwahÜlmy �¶nT^C¹,n³g}^t~4hÜyilmq�nTl =T[�oanôg}_xz
_þo¼jiq�h�j�gi\Yoan ��h	j�^ $ & \1lry�gih	[]\Tn1l-,¶fThÄoae1e4h	oajiyKg}^
q�lxw�hKo�_þoaj�q�h)n¶fTd�~4h�jÃ^¼`¬`�o¼_ryihKo¼_þoaj�dÜy��8h�yieGh	[	lroa_r_xz�y�lrnT[�h+lmg�h�yiy�h	nôg}lroa_r_xz #�fTyÁg�g}j}o¼[ �7y,h �8gijih�dÜh
lrn1[	jih	oayih�y�lrn gi\Th+j}o¼gih�^a`¬[�o¼yihK^8[�[	fTj�jih�nT[	h�y $ Å \Tlr_mh)yi^adÜh+^a`ãgi\Th	y�h�`�oa_ry�h+oa_þo¼jid�yc[�o¼nÂ~Gh�j�hA?
¸TfT[�h	¸vg}\Tj�^�fTq�\toaeTe1ji^�eTj�lþo¼gih�eYoajioad�h�g}h�j�yih6gig}lmnTq�y��1g}\Th�yih�eYoajioadÜh6g}h�jiy,oaj�h+¸Yo¼g]o�¸Th�e4h�nT¸Th�n¶g
oanT¸Âjih,¶fTlrj�h�h �7g}h	n1yilmwah�gifTnTlmnTq lrnv^�ji¸1h	j�`µ^�jpg}\1h�o¼_rq�^�j�lmgi\Td g}^ e4h�j�`µ^�j�d ^�e1gilrdÜoa_r_xz $


 «ô´C«��a´V®�° � ° � � �¼ª � � �P«Ñ® � ��®��´ �¡®�� �?´V®µ° �
bc\Yoan1q�h	eG^�lrnôgÃ¸Th6g}h	[6g}lm^�n%lmyÃd�^�j�h+[	^�d�dÜ^anT_mz oayiy�^8[�lþo¼gih	¸v¹,lmg}\Â¸Th6g}h	[6g}lmnTqÜ¹,\Th�ntgi\Th�¸1lry�gijil ?
~Tf1gilr^�n�^a`¬o�yih,¶fTh	nT[�hK^a`ãj}oan1¸T^�d w¼oajilroa~T_rh�y y�\Tlm`�giycg}^ oanT^agi\Th	j ¸TlryÁg}jilm~Tf1gilr^�n�o¼gpy�^�dÜhke4^alrnôg
lrngilrd�h $ »P^aj+h �1oad�eT_rh¼� ¹ch�[	^afT_r¸
~Gh lrnôg}h�jih	yÁg}h�¸¿lmn¹,\Th	n g}\Th�d�h�oanÑ^a`co yih6g�^a`cjioanT¸T^ad
w¼oajilroa~T_mh	ypy�\Tlm`�giy,`µj�^�d � 9�gi^ � " $ & \1h�bpu)Z1u�s�oa_rqa^�jilxg}\TdÂ�7¹,\1lr[]\Â¸Th�gih	[�giy)y�fT[]\o�yi\1lm`�g��Ylmy
oanvh �1oad�eT_mh�^¼`�o�[]\Yoan1q�h	eG^�lrnôgÃ¸Th6g}h	[6g}lm^�nÂoa_rq�^ajilmgi\Td $

� n � �poaji^an<� �;.+.ô� �R�Tg}\Th�oaf1gi\T^�j,eTj�h	yih�nôg}y)gi\Th�e1ji^�~T_mh	d ^a`!h�oaj�_mzÄ¸1h�g}h�[�gilr^�nt^a`�lmn�YfTh�n���o
h	e1lr¸Th�dÜlm[	yÄoay o �po�z�h	yvy�h�,¶fTh	nôgilþoa_+[]\Yo¼nTq�h	eG^�lmn¶gve1ji^�~T_mh	d $ & \ThÑ^�nTy�h�gv^a`�oan lmn�YfTh�n���o
h	e1lr¸Th�dÜlm[�lry�g{z7eTlr[	oa_r_xzy�lrq�nYo¼_r_rh�¸
~ôzÑj}oaeTlm¸T_mztlrn1[	jih	oayilmnTqvdÜ^aj�g]o¼_rlmg{ztj}o¡g}h	yK~Gh�za^�nT¸¿¹,\To¼g�lmy
h �8eGh	[6g}h	¸ $ ��nThÜ^a`cgi\Th�lrnôg}h�jih	yÁg}lmnTq%eG^�lrnôgiy�o¼~4^�f8g�gi\Tlry�oa_mq�^�jilxg}\Td lryKg}\Yo¡g�y�lrnT[�hÜ`µj�h�,¶fTh	nôg
[]\Yoan1q�h	y�^¼`�g}h�dÜeGh	jio¼g}fTj�h oaj�h �¶nT^C¹,ngi^ lrnT[�jih	oayih�g}\Th�eTji^�~Toa~Tlr_mlmg{z�^a`�lrn�TfTh	n��	o1�Pg}\Th�oa_rq�^"?
jilxg}\Tdº[�o¼nÜlmnT[	^�j�e4^aj}o¼gihcg}\Th�yÁg]oan1¸Yoaji¸ ¸Th6w7lþo¼gilr^�n�^a` o�w�h�j}oaq�h�¸Toalr_xz�gih	d�e4h�j}o¼gifTjih�y�oay o�eTjilm^�j
`µ^�jp¹,\Th�ntgi\ThK[]\YoanTq�hKeG^�lrnôg,\Yo¼eTe4h�nTy $
& \Th d�^8¸1h	_¬fTyih�¸
~¶z � �coaji^�n � �;.+.�� �,lmy�o�_mlrnTh	oaj,h �8eTj�h	yiy�lr^�nÑy�\T^C¹,n
lrn � ,¶fYo¼gilr^�n �<$m�/5 �

¹,\Th�jih � � lmy'g}\ThÃeTji^ae4^�jÁg}lm^�n ^a`<¸Th	o¼g}\1y [	oafTyih�¸ ~ôz lrn�TfTh	n��	o"?{_ml �¼hÃlm_r_mnTh	y�yih	y�¸Tf1jilrn1q�oKeYoajÁg}lr[@?
fT_roaj!¹ h	h � R�3� � lry�o+q�h�nTh	jioa_1g}j�h	nT¸ � � � lry�o+yih	oayi^anYoa_Y[	^adÜeG^�nTh�n¶g	�7oanT¸ � � lmy�oan h	jij�^�j'g}h�jid $
� _myi^¿¸Th=Yn1h	¸ lry g}\Thtwao¼jilþo¼~T_rh � � �p¹,\Tlr[]\ lry�y�lrd�eT_mz gi\Th%¸1lm¾4h	jih�nT[	h�¸ yih�jilrh�y � � � � �0 #" $
	�fTj�lrnTqÑnT^�n�?{h	e1lr¸Th�dÜlm[ e4h�jilm^8¸Ty�� � � lry oay�yifTd�h	¸ g}^ ~4hÂo¿À�oaf1yiyilroan ¹,lmgi\ d�h�oan . ¹,\Tlr_mh
oeTj�hA?{h�eTlr¸1h	d�lr[�gijih	n1¸ ¹ ^�fT_m¸ [�oaf1yih � � gi^
\Yo�w�hÂonT^�n�? �	h�ji^Ñd�h�oan $ & \Thv[]\Yoan1q�hÄe4^alrnôg
eYoajioad�h�g}h�j��vlmnT¸Tlm[�o¼gih	ypg}\1hKgilrd�h c¹,\1h	ntgi\ThKeTjih@?{h�eTlr¸Th�dÜlm[)g}j�h	nT¸Â~Gh	q�lmnTy $
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� � � � � � � � � � � � �%$x�/5 �

� nM^�j�¸Th	j�g}^³y�^�_mwahtgi\Th �po�z�h�y yih,¶fTh	nôg}lroa_�[]\Yo¼nTq�h	eG^�lmn¶g�eTji^a~T_rh�dt��o¿jilry �³`µfTnT[6g}lr^anMlry
¸1h=YnTh�¸tgi\Yo¼g,eGh	nYoa_ml��h	yp`�oa_myih+oa_roajid�y�oan1¸Â_ro¼g}h+¸1h�g}h�[�gilr^�nv^a`¬g}\Th+[]\ToanTq�h�e4^�lmnôg $ & \Th �po�z�h�y
yÁg}^�e1eTlrnTqÜjifT_mh(=TnT¸Tykgi\Th�y�g}^aeTeTlrn1qÜg}lmdÜh+gi\Yo¼gkdÜlmnTlrd�l��h	ycgi\Th�j�lry � `µfTnT[�gilr^�n $ 	�h�g}h�jid�lrnTlmnTq
gi\Th �po�z�h�y�yÁg}^�e1eTlrnTqÄj�fT_rh�jih�,¶fTlmjih�y�o¼n
lmg}h�j}o¼gilmwah n¶fTdÜh�jilm[ oa_rq�^ajilmgi\Td g}^vo¼eTeTji^ �8lrdÜo¼gih�g}\Th
eToCza^a¾E`µf1nT[�gilr^�n<�cd�o �¶lmnTq¿gi\Th%[	oa_r[�fT_þo¼gilr^�n [�^�dÜe1f1g]o¼gilr^�nToa_r_xz³lrnôgih	nTy�h $ & \1lry�[�^�d�eT_rh �1lxg{z
j�h�,¶fTlmjih	y,g}\1h�eTj�lr^�j�¸1lry�gijilm~Tf1g}lm^�nTyp`µ^�jpgi\Th�[]\YoanTq�h�eG^�lrnôg,eYoajioad�h�g}h�jÃoanT¸vg}\Th�_r^�y�y�`µfTnT[�gilr^�n
gi^³~Ghty�lrd�eT_rh $ � n oa_xg}h�jinYo¼gilmwahÂd�h�gi\T^7¸ lry�yi\1^V¹,n lmn � �poaj�^�n<� �;.+.�� ��g}\Yo¼gÜlry�~Yoay�h	¸ ^�n
o¼y�z7dÜe8g}^agilr[�o¼_r_mzKeG^�lmn¶g{¹,lmyih ^�e1g}lmd�o¼_ � ��| � �¬yÁg}^�eTe1lrnTq+j�fT_rh�y � � lr[ �ah�_ ��� oa\Yo�wG� �/5+8+7 
 �clr[ �¼h	_
��� oa\Yo�wG� �/5+8+* � $ & \Th ��| � oaeTe1ji^ôoa[]\ \Yoayto [	_m^�yih�¸ `µ^�j�d h �8eTj�h	y�yilr^an9g}\To¼gÂlryÄd�^�jih
[�^�d�eTf1g]o¡g}lr^anYoa_r_xz`µh�o¼yilr~1_rh o¼nT¸ oay�o%j�h	y�fT_mg	�'dÜ^�j�h�[�^�dÜe1_rh �¿eTj�lr^�j�y�[	oan ~4h�lrnT[�^�jieG^�j}o¡g}h	¸
lmnôg}^+g}\Th�d�^7¸Th	_ $ Å \Tlm_rhcgi\Tlry�o¼_rq�^�j�lmgi\Td lry�[�^�dÜe1f1g]o¼gilr^�nToa_r_xz+g}j}o¼[�g]o¼~T_rh¼��g}\Th�[�^�dÜe1f1g]o¼gilr^�nToa_
[�^�d�eT_rh �1lxg{zÑlry�\Tlrqa\Th	jKg}\Yo¼n¿g}\1h�^agi\Th	j�~Tlr^�y�fTj�wah	lm_r_þo¼nT[	h�oa_mq�^�jilxg}\Td�y+eTj�h	yih�nôg}h	¸ y�^%`�oaj $ � n
gi\Th ��| � oa_rqa^�jilxg}\TdÂ��g}\Th)e4^�yÁg}h�jilr^ajceTj�^�~Yoa~Tlm_rlxg{z � � nTh	h�¸Typg}^�~Gh�[�^�dÜe1f1g}h�¸ `µ^�jch	oa[]\Äg}lrd�h $ & \ThK`µ^�j�d fT_þo�`µ^�j � � lrnôw�^�_xw�h�yko�_roajiq�h+n¶fTd�~4h�jÃ^¼`!y�fTdÜyÃoan1¸Âe1ji^7¸TfT[�giy $

����� ��� � 	�� 
���
 ���

& \1h�Å²o�w�h	_mh�g & j}oan1y�`µ^�j�d lry�[�^�dÜd�^�nT_xz�fTyih�¸%lrn gi\Th =Yh	_m¸v^a`¬yilrqanYoa_<eTj�^8[�h	y�yilrn1q $�� [	_r^ayih	_xz
j�h	_ro¼g}h�¸tg}h�[]\TnTl ,7f1h�g}^�g}\Th�Å³o�wah	_rh6g & j}o¼nTy�`µ^�j�d lry�g}\Th�»Y^�fTjilmh	j & j}oanTyÁ`µ^�jidÂ�Y¹,\Tlr[]\t[�oan%¸ThA?
gih	j�dÜlmnTh�g}\Th `µjih,7f1h	nT[�lrh	y�lrnT\1h	jih�nôg oÂyilrqanYoa_'~ôzÑ¸Th	[�^�d�e4^�y�lrnTqvg}\1hÜy�lrq�nYo¼_'lrnôg}^Âyilmn7f1yi^�lm¸Yoa_
[�^�d�e4^�n1h	nôg}y $ & \Th,»Y^�fTj�lrh	j & j}oanTyÁ`µ^�jidÂ��\T^C¹ h�wah	j	�¶lmy!fTnYo¼~T_rhcgi^�jih6g}fTj�n oanôz�gih	d�e4^�jioa_¶lrn1`µ^aj ?
dÜo¼gilr^�n�o¼y�gi^�¹,\Th	n g}\1h,`µj�h�,¶fTh�nT[	lmh	y�h �8lryÁg lrn g}\1h�yilrqanYoa_ $ ��n�g}\Th,^agi\Th	j'\Yo¼nT¸<��g}\1h,Å²o�w�h�_rh�g
& j}o¼nTy�`µ^�j�d eTj�h	yih�j�wah	y�~G^agi\g}\Th�g}h�dÜeG^�jioa_�oan1¸Ñgi\Th `µjih,¶fTh	nT[6zÑlrn1`µ^ajidÜo¼g}lm^�n%^a` g}\1h�yilrqanYoa_
� | ^�_ml �¡oaj�� � .+.1� � $ & \Th
�ah�zÜoay�e4h�[�gc^a` gi\ThkÅ²o�w�h	_mh�g & jioanTyÁ`µ^�jid/lry�lxg}y oa~Tlr_mlmg{z�g}^�~Tjih	o ��o�yilmq ?
nToa_P¸T^C¹,n�lrnôgi^�oKyih�jilrh�y ^¼`<jih�yi^�_mf1g}lm^�nTy��ôh�oa[]\Ü^a` ¹,\Tlm[]\�[�^�jij�h	yieG^�nT¸1y g}^Kg}\1hk[�^�nôg}jilm~Tf1gilr^�n�g}^
gi\Th+yilmq�nYoa_G^a`ã¸Tlx¾ h�jih�n¶gc`µjih�,¶fTh�nT[	lmh	y $ � oa[]\v^a`?gi\Th	y�h+jih�yi^�_mf1g}lm^�nTypo¼jih�yÁg]o¼gilry�gilr[	oa_r_xz�lrnT¸1h	eGh	n<?
¸1h	nôg+oan1¸%~ôztoa¸T¸TlmnTq�gi\Th	d gi^�q�h�gi\Th	j��G¹ h�[	oan%qah�gk~Yoa[ �Äg}\Th�^�j�lrq�lmnYoa_<y�lrq�nYo¼_ � & yif1l£� �/5+5+8 � $
& \1h�¸Th	[�^�dÜeG^�y�lmg}lm^�n�lmnôg}^�¸Tlx¾ h�jih�n¶g�jih	y�^�_rf8g}lr^anTy�lry!oa[]\Tlmh�w�h�¸�g}\Tj�^�fTq�\ okw¼oaj�lrh6g{z�^a`Gd�h�gi\T^8¸1y	�
gi\Th,dÜ^ay�g�[	^adÜd�^�n ^a`G¹,\Tlr[]\�lry�gi\Th 	�lryi[�jih6g}hpÅ²oCwah	_mh�g & jioanTyÁ`µ^�jid � 	�Å & � $ô� g h�o¼[]\Üj�h	yi^a_rf<?
gilr^�nv_mh�w�h�_£�Tgi\ThK[	^7h ��[	lmh	nôg}y,`µ^�jpg}\1h 	�Å & o¼jihK^�~1g}oalrnTh�¸v~¶z =TgigilrnTq yi[	oa_rh�¸%o¼nT¸Âgij}oan1yi_þo¡g}h	¸
wah	j�yilr^anTy ^a`Ão%y�e4h�[	lroa_ ~Toayilmy�`µfTnT[6g}lm^�n²[	oa_r_mh	¸¿gi\Th d�^ag}\1h	jK¹po�w�h�_rh6g � | ^�_rl �¼o¼j	� � .+.1� � $ & \Th
	�Å & lry�oan³h ��[�lrh	nôg o¼_rq�^�j�lmgi\Tdt�ãj�h�,¶fTlrj�lrnTq%_rlrn1h�oaj+g}lmdÜh�lrn¿g}\Th y�l��h�^a`�gi\Th yilmq�nYoa_'¹,\Th�n
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g}\1h�yioad�eT_rh�yko¼jihKyieTj�h�oa¸th�wah	nT_xzÄg}\Tj�^�fTq�\T^af1g,g}\Th�yilmq�nYoa_ $ & \Th�gi^�eTlm[+^a`!¹co�w�h	_mh�giyklmyÃjio¼g}\1h	j
h �7gih	nTy�lmw�h�oan1¸ ¹ch+\Yo�wah�e1ji^Cw7lr¸Th�¸Â^anT_mzÜo ~Tj�lrh�`ã^Cwah	j�w7lmh�¹�\1h	jih $ � n¶gih	j�h	y�gih	¸Âjih	oa¸Th	j�y�yi\T^afT_r¸
jih6`µh	j g}^ � | ^�_rl �¼o¼j	� �;.+.1� ��`µ^ajÜo¼n h �8[�h	_r_mh	nôgÜ^Vwah	jÁw8lmh�¹ ¹,\Tlm_rh � | h	j�[	lmw¼oa_�� Å²oa_m¸Th	n<� �;.+.+. 

��q�¸Th�n<� �/5+5 7 �ceTji^Cw7lr¸ThKo d�^�jih+lmnÄ¸Th	e1gi\%[�^Vwah	jioaq�h�^a`�gi\ThKd�o¡g}h	j�lþoa_ $
Å³o�wah	_rh6g}y�oajih h �8[�h	_r_mh	nôg�`µ^�jKdÜ^7¸Th	_m_rlmnTq�g}lmdÜh�y�h	j�lrh	yK¹,lmgi\ oÂw¼oajilmh�g{z
^¼`p¸Tl �Ü[�fT_mgKlmyiy�fTh	y

yif1[]\Moay�y�h�oay�^�nYoa_mlmg{z�� _r^anTqg}h�jid gijih	n1¸Ty�o¼nT¸ oanôz jih�[	h	nôgÜfTeô¹po¼ji¸ ^aj�¸T^C¹,n¶¹coaj�¸ g}j�h	nT¸1y $
st^�yÁg!lmdÜeG^�jÁg]oanôg}_xz���¹co�w�h	_mh�giy![�o¼n�\Yo¼nT¸T_rh�nT^an<?{yÁg]o¼gilr^�nYo¼j�z�¸To¼g]o,lrn�oÃd�^�j�h�oaf1g}^anT^�d�^�fTy¬oanT¸
h ��[�lrh	nôg�`�oayi\1lr^�n
g}\Toan²o¼n � 4�� s � d�^8¸1h	_ $�� n1^�n<?{yÁg]o¼gilr^�nToaj�ztg}lrd�h�yih�jilmh	yKlryKlrn8`µ^�jidÜoa_r_xz
¸ThA=YnTh	¸ oay�y�h	j�lrh	y�¹,\Th	j�hvgi\Th d�h�oan o¼nT¸³w¼oajilroanT[	hÜ[]\YoanTqahÄ^Vwah	j gilrd�h �£bc\To¼g =Yh�_r¸<� �35+*+5 � $
Å \Th�n%fTy�lrnTqÜoan � 4 � s � dÜ^7¸Th	_å�TnT^�n�?{y�g}o¼g}lm^�nYoajÁz ¸Yo¡g]o�jih,7f1lrjih�y
�¶nT^C¹,nTlmnTq g}\Th�¸Th	qajih	h�^a`
¸Tlx¾ h�jih	n1[	lrn1q
lrn oa¸T¸1lmg}lm^�n²gi^
dÜ^7¸Tlm`�z7lmnTqtgi\ThÄdÜ^7¸Th�_ch�wah	jÁz g}lrd�hÜgi\ThÄ¸Yo¼g}onT^Ñ_r^�n1q�h	j =1g}y
lmg $ � z []\T^8^ayilrn1q%g}\ThÜjilmq�\ôg�j�h	yi^a_rf1gilr^�nTy�lrn g}\ThÜ¸Th	[�^�d�e4^�y�lmgilr^�n<�ãg}\1hÜÅ²oCwah	_mh�g & j}oan1y�`µ^�j�d
[�o¼n ~4htfTyih�¸ gi^³yid�^7^ag}\ g}\Th¸To¼g]o³o¼nT¸ g}\1h	jih�~ôz o�w�^�lm¸Mh �7gijih	d�h^�f8g}_rlmh	j�yÜ_ml �ahtnTh	q�o¼g}lxw�h
yilmnTq�fT_roajilxg}lmh	y	��¹,\1lr[]\voaj�h)w¼oa_rfTh�y gi\Yo¼g�o¼jih�y�lrq�nTl>=Y[�o¼n¶gi_mz _m^V¹ h	j g}\Yoan�lmg}y nTh	lmq�\¶~4^ajilrn1q�w¼oa_rf1h	y
��� \ToanTq�h�g)oa_ $ � �;.+.a� � $  h	q�o¼g}lxw�hKyilmnTq�fT_roajilxg}lrh�y�oaj�h�[�^�dÜd�^�nvlrnÂ\Th	oa_mgi\<?{[	oajihK¸Yo¼g}o1�Yyif1[]\
oay
_r^C¹E^Vwah	j ?èg}\1hA?{[�^�fTnôg}h�j)yioa_rh�yk¸Tf1h�gi^ÜeT\ToajidÜoa[	lmh	y,[	_m^�yilmnTq�^�nt\1^�_rlm¸Yo�z8y,^�jÃo�_r^C¹�n¶fTd ~Gh	jÃ^a`
w7lry�lmg}ypgi^�oan � 	 ¸TfTh+g}^�yih6w�h�jihK¹ch	o¼g}\Th�jk[�^�nT¸Tlxg}lm^�nTy $
Å \Tlr_mh�g}\Th'Å²o�w�h	_mh�g & j}oanTyÁ`µ^�jidElryãoanKh �8[�h	_r_mh	nôgãg}^7^�_a`µ^�j?¸1h	nT^�lmyilmnTq,¸Yo¼g]o8�¡lxg?lryãh�yiyih�nôg}lþo¼_r_mz

o eTj�h	eTj�^8[�h	yiy�lrnTq yÁg}h	eÂoan1¸Älmgp[	oanTnT^¼g,~4h�f1yih	¸v`µ^�j `µ^�jih�[�oayÁg}lrn1q $'� y�o j�h	y�fT_mg	�Yoanvoa¸T¸1lmg}lm^�nYoa_
eTj�h	¸Tlm[�g}lm^�n _þo�z�h�j lmy'nTh	h�¸Th	¸ $ � [�^�dÜd�^�n�`µ^�j�h	[�o¼y�g}lmnTq+g}h�[]\TnTl-,¶fTh¼�1[	oa_r_mh	¸�o�d�fT_mgilrjih�yi^�_mf1g}lm^�n<?
~Yoay�h	¸ÜeTjih�¸Tlr[6g}^�j ��� \ToanTq�h�g oa_ $ � �;.+.a� �6�+=TgiycoKeTj�h	¸Tlm[�g}^aj o¡g h	oa[]\�j�h	y�^�_rf1gilr^�n ^a`4g}\Th�Å²o�w�h	_mh�g
& j}oanTyÁ`µ^�jid $ � oa[]\ eTjih�¸Tlr[6g}^�jvdÜo �ah�yto ^�n1hA?{yÁg}h�e9`µ^�j�h	[�o¼y�gvlrn1¸Th	eGh	nT¸1h	nôg}_xz ^a`�gi\ThÑ^ag}\1h	j
jih�yi^�_mf1g}lm^�nTy $ & \Thv`µ^�j�h	[�o¼y�g�`µ^�j g}\ThÂnTh �8gÜ¸Yo�z lry�gi\Thty�fTd ^a`kg}\Thv^�nTh@?{yÁg}h	e `µ^�jih�[�oayÁg}yÜo¼g
oa_m_�g}\1h�j�h	y�^�_rf1gilr^�n1y $ | j�h	¸Tlm[�g}lm^�n oa_rqa^�jilxg}\Td�yÃgi\Yo¼gK[	oan¿~Gh�fTy�h	¸²lmnT[	_mfT¸Th n1h	fTjioa_'nTh�g{¹ ^�j �7y
� � fTyiy�h	d � stf1j�g]o¼q�\<� �/5+5 7 �6� � 4 �åÀK^�_m¸Th	n¶~Gh	j�qÂh6g o¼_ $ � �;.+.ô� 
 À+^�_r¸Th�n¶~4h�jiqvh�g�oa_ $ � �;.+.a� �
^�j�o¼n¶zÜg}lmdÜhkyih	j�lrh�y,oa_rq�^ajilmgi\Td _rl �ah � 4�� s � $ � ^V¹ h�wah	j��Gy�lrnT[�h+h�oa[]\vj�h	yi^a_rf1gilr^�n \Toay,o�`�oalrj�_mz
yid�^7^ag}\Ñoan1¸ j�h	q�f1_þoaj�y�lrq�nToa_£�Gg}\Th fTy�h�^¼`coÄy�lrd�eT_rh�`µ^�jih�[�oayÁg}lrn1qvoa_rq�^ajilmgi\Td _rl �ah � 4 ¹c^afT_r¸
yih�h	d gi^�yif���[	h $ Å¿h+¹,lr_m_ jih6`µh	jpgi^ gi\Th+d fT_xg}lmjih	y�^�_rf8g}lr^an � 4 oaypg}\Th�sÂÅ � 4 oa_mq�^�jilxg}\TdÂ�7oay
nYoad�h	¸ ~ôz ��� \ToanTqvh�g�oa_ $ � �;.+.a� � $ � nÑg}\Th =YnToa_'y�gih	e<�ãg}\ThÜsÂÅ � 4 `µ^�jid�yKo g}\Tj�h	y�\T^�_r¸ ~ôz
oay�yifTd�lrnTq�o�nT^�j�d�o¼_ ¸Tlmy�g}j�lr~Tf8g}lr^anÄ^Vwah	j�g}\1hK`µ^ajih	[	oay�gÃh�jiji^aj,oanT¸vg}\¶fTyÃoantoa_rh�j�gpgi\Tjih�yi\T^�_m¸tlmy
h	yÁg]oa~1_rlry�\Th	¸�fTy�lrnTq�g}\1h d�h�o¼n�eT_mfTyão,d fT_mgilreT_mh!^a`8g}\Th�yÁg]oanT¸Toaji¸�¸Th�w7lro¼g}lm^�n $ & \Th�g}^�eKq�jioaeT\�lrn
»!lmq�fTjih �%$62 lr_r_mfTy�gij}o¼gih	y�gi\Thk¸1lm¾4h	jih�nôg j�h	y�^�_rf1gilr^�n1y e1ji^7¸TfT[	h�¸ ~ôz�g}\Th,¹coCwah	_mh�gp¸1h	[	^adÜeG^�yilxg}lm^�n
^a`�g}\Th�^�jilmq�lrnToa_4y�lrq�nToa_<¹,\Tlr[]\tlry,yi\1^V¹,ntlrnvg}\Th�_r^C¹ h	j,q�jioaeT\Â^a`!gi\Th�yioad�h)=Tq�fTjih $ & \Th�y�g}oaj
o¼g�g}\Th h�nT¸ ^a`,h	oa[]\ jih	y�^�_rf8g}lr^an²lry�g}\Th�eTjih�¸Tlr[6g}h	¸³w¼oa_mfTh o¡`�g}h	j�oan � 4 d�^8¸Th�_�lry'=1gig}h�¸³g}^
h�o¼[]\³jih�yi^�_mf1g}lm^�nÑ_rh�wah	_ $ � nT^¼g}\Th�j�`µ^�j�h	[	oay�gilrnTqvg}h�[]\TnTl-,¶fThÜlry+g}\1hÜÅ²oCwah	_mh�g ?è~Yoay�h	¸ � nT^�dÜoa_mz

�;.



	�h6g}h�[�g}^aj �µÅ � 	 � ��� \Yoan1q)h�g�oa_ $ � �;.+.�� �R�¡¹,\1lr[]\ fTy�h	y�^�nT_mz+gi\Thc_m^C¹ch�y�g!`µj�h�,¶fTh�nT[�z�jih	y�^�_rf8g}lr^an<�
[	oa_r_mh	¸Ñg}\Th�~Yoay�h	_mlrnTh¼��lmnTy�gih�oa¸ ^a`�o¼_r_�g}\1hÜ_mh�w�h�_ry $ & \Th Å � 	 gi\Th	n¿yifT~8g}j}o¼[�g}y�g}\Th�~Yoay�h	_mlrnTh
`µj�^�d gi\ThK[	fTj�jih	nôgk¸Yo�z & yÃyilmq�nYoa_<_mh�wah	_<g}^ ^�~8g]oalmnvgi\ThKjih�yilr¸1fYoa_ $ & \Th�j�h	y�lr¸TfYo¼_ry,oaj�h�o¼yiyif1dÜh�¸
gi^¿`µ^�_m_r^C¹ o nT^�j�d�oa_�¸1lry�gijilm~Tf1g}lm^�n<��¹,\T^�y�h%d�h�oan oanT¸ yÁg]oan1¸Yoaji¸ ¸Th�w7lþo¡g}lr^an oaj�ht^a~1g]oalmnTh	¸
`µj�^�d \TlryÁg}^�j�lr[	oa_ã¸Yo¼g]o $ ��nT[	h oaqôoalmn<�Ggi\Th d�h�oanteT_rf1y�o�eG^�yilxg}lxw�h�d�fT_mgilreT_mh�^¼`�g}\Th�y�g]o¼nT¸Yoaj�¸
¸1h�w7lþo¼gilr^�nvlmy�fTyih�¸t`µ^�j,o g}\1jih	y�\T^�_m¸ $
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Cough dataset. Scenario: height =0 slope = 0
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»�lrq�fTj�h �%$62 	 & \Thv¸Tlm¾4h	j�h	nôg�jih	y�^�_rf8g}lr^an _mh�wah	_ry�f1yih	¸ ~ôz sÂÅ � 4 ^an [�^�fTq�\ ¸Th	[�^�nTq�h�y�g}oanôg
¸To¼g]o�¹,lmgi\to¼nto¼j�g}l>=Y[	lroa_r_xz�lrn$#�h�[�g}h�¸vyieTl �ah �£À+^�_r¸Th�n¶~4h�jiqT� � .+.1� �

»Yji^�d;g}\Th+j�h	y�fT_mgiyÃ^¼` � � \YoanTq h�gÃo¼_ $ � �;.+.a� �6�1gi\Th+Å � 	ºoa_mq�^�jilxg}\Td/\Yo¼yÃy�h�wah	j}o¼_ã`µh	o¼g}f1jih	y
gi\Yo¼gKdÜo �ah�lxg+oan o¼g�g}jioa[�gilmw�h�~Tlr^�y�fTj�wah	lm_r_þo¼nT[	h�o¼_rq�^�j�lmgi\Td $ »�lrjiyÁg�^a`coa_m_£�Pg}\Th Å � 	;lmy�d�^�jih
j�h	y�lry�g}oanôg�g}^�nTh�qôo¼gilmw�h)yilrn1q�fT_þo¼jilmgilrh�y gi\YoanÂsÂÅ � 4 yilmnT[	h+n1h	qôo¼gilmwah�yilmnTq�fT_roajilxg}lrh�y \ToCwah+_rlxgig}_mh
h6¾ h�[�gc^�nÜgi\Thk_m^�nTqKg}h�jid g}j�h	nT¸ $ � nÄsÂÅ � 4 �ô¹,\Th�nÄo�n1h	qôo¼gilmwahky�lrnTq�f1_þoaj�lmg{z lmy�h	nT[�^�fTnôg}h�jih	¸ �
gi\Th�n1h �7g+¸Yo�zv`µ^�jih�[�oayÁg�~ôz � 4 ¹,lr_m_ã~4h�oa~TnT^ajidÜoa_r_xz _r^C¹ ¸1fTh�g}^�g}\Th�nTh	q�o¼g}lxw�h�yilrn1q�fT_þo¼jilmg{z $
& \1lry+_r^C¹ h	j�lrnTqÄ^a` g}\1h�eTjih�¸Tlr[6g}lr^an
jih	y�fT_mgiy+lrnÑo�`�oa_myih�o¼_þoaj�d y�lrnT[�h g}\Th oa[6g}fYo¼_�yilmq�nYoa_¬wao¼_rfTh
lmyvoaj�gil =Y[�lþoa_m_mz \Tlmq�\Th	j gi\Yoan ¹,\Yo¼gÂlmyÄh �8e4h�[�gih	¸ $ � n oa¸T¸Tlxg}lr^an<�ÃÅ � 	�yi\T^C¹ h	¸�lmdÜeTj�^Cw�h	¸
gilrd�h	_mlrnTh�yiy'^Cw�h�jpsÂÅ � 4 yilmnT[	hÃlmg�¸T^7h	y nT^ag lmn¶giji^7¸TfT[�hkoKeT\Yo¼yih)y�\Tlm`�g'gi^�gi\ThÃ^�jilmq�lrnYo¼_1yilmq�nYoa_ $
	�f1h�g}^%gi\Th nYo¡g}fTj�h�^a` � 4 �¬lmg�jih�,¶fTlmjih�y ^�ji¸1h	j � gih	j�dÜy�g}^¸Th6g}h�jid�lrnTh�g}\Th [�fTjij�h	nôg�¸Yo�z & y

�1�



yilmq�nYoa_å�7gi\Th	j�h	~ôzÄlmn¶giji^7¸TfT[�lrnTq�o e1\Yoayih+y�\Tlm`�gcg}\Yo¼gp[�oanÄ~GhKoayp_roajiq�h)oay �v¸Yo�z7y $ Å � 	 lmy�oa_myi^
d fT[]\%_rh	y�y�[	^adÜeTf8g]o¼gilr^�nYo¼_r_mzÜh �8eGh	nTy�lmwah g}\Yoan
sÂÅ � 4 yilmnT[	h�^�nT_mzv^anTh�¹co�w�h	_mh�g�gij}oan1y�`µ^�j�d
lry jih,7f1lrjih�¸Äg}^ ^�~8g]oalmn�g}\Th)~Yoayih�_rlmnTh $ sÂÅ � 4 �1^�n gi\Th+^ag}\1h	jp\Yo¼nT¸<�1j�h�,¶fTlmjih	y � � � ¹co�w�h	_mh�g
g}jioanTyÁ`µ^�jid�y�¹,\Th	j�h � lry�gi\Thvd�o �8lmd fTd _mh�wah	_�^a`)jih	y�^�_rf8g}lr^an o¼nT¸ lxg jih,7f1lrjih�y =1gig}lmnTq oanT¸
oaeTe1_mz7lrnTq�oan � 4 d�^7¸Th	_7g}^+h�o¼[]\Ü_mh�w�h�_ $ »!lrnYo¼_r_mza�¡Å � 	 nTh	h�¸Ty'w�h	jÁz�_rlxgigi_rh eYoaj}o¼dÜh6g}h	j�g}fTnTlmnTq
yilmnT[	hKlxg,lry,o�nT^�n<?èeYoajioadÜh6g}j�lr[�d�^8¸1h	_ $
& \Th Å � 	 oa_mq�^�j�lmg}\1dt�¬\T^C¹ch6w�h�j	� ¸T^8h�y�\Yo�w�hÄg{¹ ^
d�oalmn³_rlmdÜlxg]o¼gilr^�n1y $ � `)o_m^�nTq%gih	j�d

^�f1gi~Tjih	o �Äh �8[�h	h	¸1ykg}\1h�~Yo¼yih	_mlrnTh�gijih�nT¸<�Yg}\Th�ntgi\Th YfT[�gifYo¼gilr^�nTy�`µj�^�d g}\1h�^�f8g}~Tj�h�o ��¹,lm_r_<~Gh
jih�dÜ^Cwah	¸Üoa_r^�n1q�¹,lmg}\�gi\Th�~Yoay�h	_rlmnTh $�� y o+jih�yifT_xg���Å � 	 ¹,lm_r_1d�lry�y�g}\Tlmy�^�f1gi~Tjih	o � $ � ^C¹ h�w�h�j	�
oayke4^�lmnôg}h	¸%^�f1g�~ôzÂg}\Th oaf1g}\1^�jiyk^a` ��� \Yo¼nTq�h6gKoa_ $ � �;.+.�� �R�PdÜ^�yÁg�~Tlm^ ?ègih	j�ji^�j�lry�gko¼g�g]oa[ �¶y+o¼jih
h �8eGh	[6g}h	¸tg}^�~4hKyi\1^�j�g)oanT¸ÂyifT¸1¸Th	n $ Z8h	[�^�nT¸T_xz��Pjih�dÜ^Cw¼oa_?^a`�g}\ThK_m^�nTq�g}h�jid g}j�h	nT¸ÂdÜoCz nT^ag
z7lrh�_r¸Âo�nT^�jidÜoa_<¸1lry�gijilm~Tf1g}lm^�n ^a`¬g}\1h�j�h	y�lr¸TfYo¼_?h	jij�^�jiy $

����� �����*Ã� �v#
� 	��+�����	���
*Ã�

� z lmgiy�w�h�j�zM¸1h=YnTlxg}lm^�n<��yif1j�w�h�lr_m_þoanT[�hjih,¶fTlrj�h	yvo¿gilrd�h%[	^adÜeG^�nTh�n¶g $ � yvo²j�h	y�fT_mg	�Ãe1fTjih
yieTo¼g}lroa_YyifTjÁw�h�lr_r_roanT[�hÃlmnôw�^�_xw�h	ycoa[	[�fTd fT_ro¼g}lmnTqK¸Yo¼g}o�^Cw�h�jcy�^�dÜh�gilrd�hÃlmnôg}h	jÁw¼oa_£�ôj�h	d�^Vw7lmnTq�gi\Th
g}lmdÜh)lrn1`µ^�j�d�o¡g}lr^an<�7oanT¸vg}\Th�nty�h�oaj�[]\TlrnTq�`µ^�j,o¼jih�o¼yÃ^¼`!fTn¶fTy�fYoa_m_mz \1lrq�\ÄlmnT[	lm¸Th	nT[�hK^a`!h6w�h�n¶giy $
& \Th�yihKh�wah	nôg}yÃ[�oanÄ~Gh+jih�eTjih�yih�n¶gih	¸Âh	lxg}\Th�j,oayp[�o¼yih+h�wah	nôg}y��Y¹,\Th	j�hKgi\Th�lmnT¸Tlmw7lm¸TfYoa_G_r^7[�o¼gilr^�n1y
oaj�h �¶nT^C¹,n<�G^�jÃoayÃoaq�qajih	q�o¼g}h�¸t[�^�fTnôg}y)oayiy�^8[�lþo¼gih	¸v¹,lmg}\to q�h	^�qaj}oaeT\1lr[+jih�q�lr^an $ � nYoa_xz8y�lry,^a`
yif1[]\Â¸To¼g]o lmy g{z7eTlr[	oa_r_xz�[	^�nT[�h	j�nTh	¸Ä¹,lmgi\ =YnT¸TlmnTq [�_rfTyÁg}h	j�y�^a`ãh�wah	nôg}y $ »!lmq�fTj�h �%$á� lr_m_rfTyÁg}jio¼g}h�y
o g]o �8^�n1^�d�zÄ^a`�¸Tlmyih�o¼yihK[	_mfTy�gih	jilmnTq�g}h�[]\TnTl-,¶fTh�y $

	�lry�h�oay�h [	_mfTy�gih	jilmnTq%gih	[]\TnTl ,¶fTh	y�[	oan ~4h�¸Tlmw7lr¸1h	¸³lmn¶gi^nT^�n�?{yieGh	[�l =Y[ oanT¸ yieGh	[�l =Y[Üg}h	yÁg}y
� � o�¹,yi^an<� �;.+.1� � $  ^an<?{y�e4h�[	l =T[ g}h	yÁg}y��ãoa_ry�^ �¶nT^C¹,n¿o¼y�g}h	yÁg}y+^a` q�h�nTh	jioa_![�_rfTyÁg}h�jilrn1q � �ch�y}oaq
�  h�¹ h	_r_å� �/5+58� �6�k^�~1g]o¼lrn yi^�d�hÑy�g}o¼g}lmy�g}lm[
^a`�gi\Th ^Vwah	jioa_r_+[�_rfTyÁg}h	j�lrnTq ^a` o ¸1lryih	oayih lrn o
q�h�^�q�j}o¼eT\Tlr[�jih�q�lr^an $ � h	nT[�ha��o%q�h�nTh	jioa_c[�_rfTyÁg}h�jilrn1qtg}h�y�g�[	oan³lmn1`µ^�jid�o%eGh	j�yi^�n¿g}\Yo¼g�yi^�d�h
¸Th�q�jih�ht^a`k[	_mfTy�gih	j�lrnTqÑh �8lmy�g}y ^Cw�h�j}oa_m_�~Tf1g g}\1hÂy�e4h�[	l>=Y[v_r^7[�o¼gilr^�nTy�^a`kgi\Thv[	_mfTy�gih	jiyÜoaj�hÄnT^ag
�¶nT^C¹,n $ � n [�^�nôg}jioay�g	�pyieGh	[�l =Y[Âg}h	yÁg}y�lr¸Th�nôg}lm`�z²g}\Tht_r^7[�o¼gilr^�nTy�^a`�g}\1ht[�_rfTyÁg}h	j�y�gi\Yo¼gÜdÜh�jilxg
lrnôwah	y�gilrqôo¡g}lr^an $�� _mgi\T^�fTq�\�q�h	n1h	j}o¼_8[�_rfTyÁg}h	j�lrnTqkg}h	yÁg}y�[	oan y�h	h	dºyi^adÜh6¹,\Yo¼g�f1nTlrn1`µ^ajidÜo¼g}lxw�h�`µ^�j
g}\1hkeTf1jieG^�yih�yc^a` yifTjÁw�h	lm_r_roanT[	h¼�ôg}\Th6z�oajihÃ\Th	_me1`µfT_T`µ^�j h �8eT_m^�j}o¡g}^�jÁz oanYoa_xz7yilry $!� yco�jih	y�fT_mg	�ô¹ch
¹,lr_m_Y~Tjilmh Tz ¸1lryi[�fTyiycyi^�d�hk^¼` g}\1h	yihkg}h	yÁg}y $ 4 h	oa¸Th	j�yclmn¶gih	j�h	y�gih	¸ lmn oKg}\T^�j�^�fTq�\ g}j�h�o¼gidÜh�nôgp^a`
¸Tlmyih�o¼yih+[	_mfTy�gih	j�lrnTq�y�\T^�fT_m¸Ä[	^�nTy�fT_mg � � o�¹,yi^�n<� � .+.1��
 Å³o �¼h=Yh�_r¸vh�g�oa_ $ � �;.;.+.�
 	�lmq�q�_mha� �;.+.+. 

� o�¹,yi^�n � B fT_r_m¸T^�jÁ¾!� �/5+5+5 
�& o¼nTq�^T� �/5;5+5 � $
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Non−Specific Tests Specific Tests

Disease Clustering

Non−Focused TestsFocused Tests

Smoothing
Techniques

Scanning Window
Methods

»!lrq�f1jih �%$á� 	 & o �8^�nT^�d�zÄ^a`�yieYo¼gilþoa_ yifTjÁw�h	lm_r_roanT[	h�gih	[]\Tn1l-,¶fTh	y
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Z¶g]o¼gilry�gilr[	oa_'dÜh6g}\T^7¸Ty�lrn yieYo¡g}lþo¼_'h	eTlm¸Th	d�lr^�_m^�qazt[	^�d�d�^�nT_mz%dÜ^7¸Th�_'yieYo¼gilþoa_'e1\Th	nT^adÜh�nYo%oay
gi\ThÄ[	^ad ~TlrnTo¼g}lm^�n²^a` =Tjiy�g�o¼nT¸ yih�[	^�nT¸ ^�j�¸Th	j�h�¾4h	[�giy � �poalm_rh6z � ÀKo¼g}j�h	_m_£� �35+5ô� 
�� oC¹,y�^�n<�
� .+.1� � $ »!lrj�y�g ^aji¸Th�j h�¾4h	[6g}y�[�o¼fTyihvotgijih�nT¸ lrn²gi\Th yieTo¼g}lroa_ e1ji^7[	h	y�y�lrh $ g}\Th d�h�o¼n ^a`�g}\Th
e1ji^7[	h	y�yk[]\ToanTq�h�yk^Cw�h�jÃgi\ThKh	nôg}lmjihKq�h�^�q�j}o¼eT\Tlr[Ko¼jih�o $ Z8h	[�^�nT¸%^aji¸Th�jÃh6¾ h�[�giy)oaj�hKjih	y�e4^anTyilm~T_rh
`µ^ajc_r^7[�o¼_4h6¾ h�[�g}yclrn�¹,\Tlm[]\ÄnTh	lmq�\¶~4^ajilrn1q oaj�h�oayp\ToCwah�yilmdÜlm_þoaj'w¼oa_mfTh	y `µ^�j gi\Th�eTj�^8[�h	yiy $ & \Th	y�h
_m^8[	oa_ h6¾ h�[�giyko¼jih+jih6`µh	j�jih	¸vg}^�oay�y�eYo¼gilþoa_ oaf1g}^7[	^ajijih�_þo¼gilr^�n�^�jpyieTo¼g}lroa_<¸Th�e4h�nT¸Th	n1[	h $ À+h	nTh�j}oa_
[�_rfTyÁg}h�jilrn1qvgih	yÁg}y�oajih g{z7eTlm[�oa_m_mzt[	^�nT[�h	j�nTh	¸ ¹,lmg}\ d�h�oay�fTjilmnTq g}\Th�oad�^�fTnôgK^a` yieTo¼g}lroa_�oaf8g}^ ?
[�^�jij�h	_ro¼g}lm^�ntlmnÂgi\Th�¸Yo¼g]o8�Gy�lrnT[�h o \Tlrqa\t¸Th�q�jih�h�^a`�yieYo¼gilþoa_ão¼f1g}^7[	^�j�jih�_þo¼gilr^�nÄ¹ ^�fT_r¸tlrnT¸1lr[�o¡g}h
_m^8[	oa_rl �	h�¸�[�_rfTyÁg}h�jilrn1q $ & \Thkd�o #�^ajilmg{z ^a`<g}\1h	yihÃg}h�y�gcg}o �ahÃg}\Th,`µ^�j�d yi\T^C¹,nÄlrn � ,¶fYo¼g}lm^�n �<$ �;.
�ås%oaj�yi\Yoa_m_£� �/5+51� �R�4¹,\Th�jih , $�� oanT¸ 
 $�� o¼jih y�^�dÜh�dÜh	oayifTj�h ^a`�y�lrd�lr_þo¼jilmg{z ~4h6g{¹ch�h	n e4^�lmnôg}y)�
o¼nT¸ � $
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�
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& \Th�d�^�yÁgc¹ h	_r_ ? �¶nT^C¹,n�gih	y�giyp^a`ãy�eYo¼g}lroa_4oaf1g}^7[	^ajijih�_þo¼gilr^�n�`µ^�j g}jioa[�gc[	^�fTnôgiy,oajih�st^�j}o¼n�& y
� �åst^�j}o¼n<� �/5��;. �,oanT¸ À+h�oajÁz & yKb �£À+h�o¼j�z�� �/5ô� 2 � $ � ,¶fYo¼gilr^�n �%$ �7� yi\T^C¹,y�gi\Th�`µ^�j�d fT_þo�`µ^�j
sÂ^�j}oan & y � �!¹,\1h	jih 
 $ lry�gi\Th w¼oa_rf1h lrn o¼jih�o �+o¼nT¸ � lmy�od�o¡g}jil �¿^a`ÃyieYo¼gilþoa_ eTji^ �8lrd�lmg{z $
uÃyilmnTqÄyilmdÜlm_þoaj,nT^ag}o¼g}lm^�n<� � ,¶fYo¡g}lr^an �%$ �a� lry)gi\Th `µ^�j�d fT_þo `µ^�j+À+h�o¼j�z & y�b $ »Pj�^�d g}\Th�yih�g{¹ ^
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h�,¶fYo¡g}lr^anTy	�¡g}\Th'g{¹ ^)dÜo #�^�jã¸Tlm¾4h	j�h	nT[�h	y�oajih�g}\To¼gãg}\Th y}oad�eT_mh�wao¼jilþo¼nT[	h�jih�eT_þo¼[	h	yãg}\1h w¼oaj�lþoanT[�h
lrnEÀ+h�oajÁz & ytb oanT¸�st^�jioan�& y � fTyih�ytg}\1h ¸1lry�g}oanT[�h `µj�^�d g}\1h¿d�h�oan9oayÄg}\1h¿d�h�oay�fTjih ^a`
yilmdÜlm_þoaj�lmg{z¿j}o¼gi\Th	j�g}\Yo¼n g}\Th%oa[�gifYoa_Ã¸TlryÁg]oan1[	h	yÜ~4h6g{¹ch�h	n eYoalmjiy�^a`+eG^�lrnôgiy $ »P^ajÜ[�^�dÜe1_rh�gih
yieTo¼g}lroa_ jioanT¸T^�d�nTh�yiy	�8g}\Th�h �8e4h�[�g}h�¸tw¼oa_mfTh)^a`!st^aj}oan�& y � lry  #"

�  #" �1¹,\Tlm[]\Älry�oae1eTji^ôo¼[]\Th	y �	h�ji^`µ^�jk_þoaj�q�h � $ À+h�oajÁz & yKb�lmy)oae1eTji^ �8lrdÜo¼g}h�_mz � `µ^aj)j}o¼nT¸T^�d ¸Yo¼g}o $ & oa~T_mh �%$á�<$x� �Pg]o �¼h	n`µji^ad
� � h�h � Å¿^�nTqT� �;.+.8� �6�Ylm_r_rf1y�g}jio¼g}h�ypg}\Th�[	^�j�jih�_þo¼gilr^�nvnYo¼gifTjih�^a`'y�eYo¼gilþoa_?¸Yo¡g]o�¹,\Th	n st^aj}oan�& y
� o¼nT¸tÀKh	oaj�z & y�b `�oa_r_G¹,lmg}\1lrnvo j}oanTqah+^a`�w¼oa_mfTh	y $
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� � �1´V®�� � � �1´�´C« � �  � « � � ���xÄ¯ � ° �"� � �x �
bc_rfTyÁg}h�jih	¸ÂeYo¼g�g}h�jin .�� � �E� � � �%� � �
4 o¼nT¸T^�d eYo¼gigih	j�n ��� � � � � � � �
	�lry�e4h�jiyih�¸teTo¼gigih	jin � � � � � � � �%� � �

»Y^�j,[�oay�h�h�wah	nôg}y��4gi\Th�d�^�y�gÃ[�^�dÜd�^�nT_xz fTy�h	¸d�h�gi\T^7¸Â`µ^�j,d�h�oay�fTjilmnTq�yieYo¼gilþoa_ão¼f1g}^7[	^�j ?
jih�_þo¼gilr^�nÂlryÃg}\Th B `µf1nT[�gilr^�n � 4 lmeT_rh6z�� �/5 7;8 � $ �+n1h ^a`'g}\1h�oayiy�fTd�e1g}lm^�nTy)^¼`'g}\Th B `µfTn1[�g}lm^�n
lry g}\Yo¡gpg}\Th)eTji^7[	h�yiyplmypy�g}o¼g}lm^�nYoajÁz�o¼nT¸ lry�^ag}j�^�eTlm[k^Cw�h�j,o yidÜoa_r_Ph�nT^�fTq�\Äy�[�oa_mh $ Z7g}o¼g}lm^�nYoaj�lmg{z
d�h�oanTyKg}\To¼gKg}\Th�eTji^7[	h�yiy�\Yoay�ot[	^anTy�g}oanôg�d�h�oan²oanT¸Ñw¼oajilroanT[	h $ � y�g]o¡g}lr^anYoaj�zeTji^7[	h�yiy�lmy
lry�^ag}j�^�eTlm[Ãlx`<g}\1h)[	^Cw¼oaj�lþoanT[�h)~Gh�g{¹ h	h�nvg{¹ ^ eG^�lrnôgiyc¸Th�e4h�nT¸Typy�^�_rh�_mz ^�n�gi\Th)¸1lry�g}oanT[�h�oanT¸�nT^ag
g}\1hÂ¸1lrjih�[�gilr^�n lrn³¹,\1lr[]\ lxg�lry�y�h	eYo¼j}o¼gih	¸"� �poalm_rh�z �ÔÀKo¼g}j�h	_m_£� �/5+5�� � $ � n1`µ^ajidÜoa_r_xz��!gi\Th B
`µfTnT[6g}lm^�n³lry�g}\Th�h �8e4h�[�gih	¸ n¶fTd ~Gh	j ^a`ph�w�h�nôg}y�¹,lmgi\Tlrn¿¸TlryÁg]oanT[�h � ^a`,oan oaj�~Tlmgij}oajÁzÑh�wah	nôg��
yi[	oa_rh�¸Ü~ôz y�^�dÜhp`�o¼[�g}^aj $ � ,¶fYo¼gilr^�n �%$á�a� lry�gi\Th�`µ^�jid f1_þo�fTy�h	¸Ü`µ^aj�oanÜh�y�gilrdÜo¼g}h�^a`Gg}\1hko¼[�g}fToa_
B `µfTnT[6g}lr^an $ � n%g}\Tlmy)h,7fTo¼g}lm^�n<�
	 lry,g}\Th�yidÜoa_r_ãyi[	oa_rh�oajih	oÜfTn1¸Th	j�[�^�nTy�lr¸Th�j}o¼gilr^�n<� �¿lrykgi\Th
n¶fTd ~Gh	j'^a`4h�wah	nôg}y lrn�	 �¶oan1¸ �� � � $�� �!lry�o¼n�lmnT¸Tlm[�o¼gi^�j�`µfTn1[�g}lm^�n g}\To¼g�lry � lm`Pgi\Th�¸TlryÁg]oan1[	h�~GhA?
g{¹ h	h	nÜe4^alrnôg}y �ão¼nT¸ ��lmy�_rh�yiy�g}\Toan ^�j�h�,¶fYo¼_Tg}^ �Üo¼nT¸ . ^ag}\Th�j�¹,lmyih $ & \Th B `µfTn1[�g}lm^�n jih�yifT_xg}y
oaj�hÜ[�^�dÜeToajih�¸²g}^%ot~Yoay�h	_mlrnTh�^a`�otj}oanT¸1^�dÔyieYo¡g}lþo¼_ e1ji^7[	h	y�y	�!¹,\1lr[]\²z7lrh�_r¸Ty�	 � � � ��( � � $
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& \1lryc[�^�d�eYoajilmyi^�n�lry oa[]\1lrh�wah	¸ gi\Tji^�f1q�\ oKeT_r^¼g ^¼`<g}\Th � `µfTnT[6g}lm^�n<�7q�lmwah	n�lmn � ,¶fYo¼gilr^�n �%$á� 2 �
o¼qôoalrn1y�gk\ $�� lrqa\tw¼oa_rf1h	yÃlrntgi\TlryÃeT_m^ag)y�lrq�nToa_<g}\Th�eTjih�yih�nT[	h�^a`�[	_rf1y�g}h�jilmnTqÜ¹,\Tlm_rh�_r^C¹�w¼oa_mfTh	y
lmnT¸Tlm[�o¼gih+yieYo¼gilþoa_ jih	e1fT_ry�lr^�n $

�	 � � � � 	
� � � �
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& \Thk_rlmgih	jio¼g}fTj�hp`µ^�j q�h	nTh�j}oa_P[�_rfTyÁg}h	j�lrnTq�g}h�y�g}y lry h	nT^ajid�^�fTy oanT¸Ü¹ hk¹,lm_r_Yy�lrd�eT_mz�dÜh�n¶gilr^�n
^¼g}\Th�j�d�h�g}\1^8¸Ty $ �)g}\Th�j�g}h�y�giy�`µ^�j�q�h	n1h	j}o¼_ [�_rfTyÁg}h	j�lrnTqÂ^a`�[	oayihÜh�wah	nôg}y�lmnT[	_mfT¸Th �£bcf���lr[ ���
� ¸1¹coaj�¸Ty	� �/5+5+. �R� � 	�lrqaq�_rh � bc\Th6g{¹�z8n1¸<� �/5+58� ��oanT¸ � � nT¸Th	j�yi^�n � & lmg�g}h�jilrn1qag}^�n � �/5+5 7 � $
� _rq�^ajilmgi\Td�yÃ`µ^�j�oaq�q�j�h	qôo¼gih	¸
[�^�fTnôg}y+lmnT[	_mfT¸Th ��Å \Tlmg�g}h	d�^�j�h�h�g+oa_ $ � �/5;* 7 �6��� & oanTq�^T� �/5+5ô� �6�
� ��¸Th	n<� �/5;5ô� �coan1¸ � � yiy�fTnT[	oa^ � 4 h�lry	� �/5+5+5 � $
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� nÄ[�^�nôg}jioay�gpgi^ q�h�nTh	jioa_ [�_rfTyÁg}h	j�lrnTq�g}h	yÁg}y��TyieGh	[�l =Y[)gih	yÁg}y�lr¸1h	nôg}lx`�z�gi\Th�_m^8[	o¼g}lm^�nTy�^a`?g}\1h�[	_mfTy ?
gih	j�y gi\Yo¼g d�h	j�lmg�lmn¶wah	yÁg}lrq�o¼g}lm^�n $ »Y^�_m_r^C¹,lrnTqÂg}\ThÄg}o �8^�nT^�d�z²^a` � � o�¹,yi^�n<� �;.+.1� 
 �ch�y}oaq��
 h�¹ h	_m_£� �35+51� �R�4y�e4h�[	l =T[�g}h�y�giy+[�oan~Gh�`µf1j�g}\1h	j�y�fT~4¸1lmw7lr¸Th�¸lrnôgi^Ü`µ^7[	fTy�h	¸ÑoanT¸%nT^�n<?£`µ^8[�fTyih�¸
gih	yÁg}y $ »Y^7[	fTy�h	¸ gih	yÁg}lrn1q³jih,7f1lrjih�y�g}\1h_r^7[�o¼gilr^�n1y�^¼`�g}\Th%[	_rf1y�g}h�jiy�gi^³~Gh%yieGh	[�l =Yh�¸ o²eTj�l>?
^ajil $ � h�nT[	h¼� gi\Th	y�hvgih	yÁg}y�oajihÄ[�^�nT[�h	jin1h	¸ ¹,lmg}\ gi\ThÄ¸Th	qajih	hv^a`Ã¸Tlmyih	oayihÄ[�_rfTyÁg}h	j�lrnTq oaj�^�fTnT¸
oÂ_r^7[�o¼gilr^�ngi\Yo¼g�lry+g{z7eTlm[�oa_m_mz
ov\Th	oa_mgi\¿\Yo
��oaj�¸¿_ml �ah�ovn¶fT[	_mh�oaj�e4^C¹ h	j�eT_þo¼n¶g $ � n¿eTji^ayieGh	[A?
gilmwah�y�fTj�wah	lr_m_þoan1[	ha�Tgi\Th�\Tlrq�\vlmnT[	lm¸Th	nT[�h�_m^8[	o¼g}lm^�nTy�o¼jihKnT^ag �¶nT^C¹,nlrnÂoa¸8wao¼nT[	h�oanT¸Â`µ^8[�fTyih�¸
gih	yÁg}lrn1q lry nT^agcoaeTeTj�^�eTj�lþo¼gih $ Å¿hk¹,lm_r_Y[	^anT[	h�n¶gij}o¼gih�lrn1y�g}h	oa¸�^an nT^�n<?£`µ^8[�fTyih�¸�g}h�y�gilrnTqT�¶¹,\Tlm[]\
¸1^8h�y!nT^ag¬j�h�,¶fTlrj�h e1jih	y�e4h�[	l>=Yh	¸ _m^8[	o¼g}lm^�nTy?^a`1lrnôg}h�jih�y�g'o¼nT¸�lmy!o,yif1~4[�_þoay�y!^a`1¸Tlry�h�oay�h [�_rfTyÁg}h	j�lrnTq
o¼_rq�^�j�lmgi\TdÜy g}\Yo¡gklmy�yifTlxg]oa~1_rh)`µ^�j�y�fTj�wah	lm_r_þo¼nT[	h $

�1�+� ��� ® � � � ® � �¬° ��� ���P°��¡®�´Vª¬±³
& \1h�À+h	^�q�jioaeT\Tlm[�oa_ � nYoa_xz8y�lry)s%oa[]\TlmnTh �£À � s � � ��eGh	nTy�\Yo�¹ h6g�o¼_ $ � �/5+*+* �c¹coay)^anTh�^a`�g}\Th
h	oaji_mlrh�y�g�y�[�oan1nTlrnTq�¹,lmnT¸T^C¹ oa_rq�^ajilmgi\Td�y $ � n g}\Tlmy'oaeTe1ji^ôoa[]\ �ôo�yih�jilrh�y'^a`P^Cw�h�ji_þo¼eTeTlrn1q+[	lrj�[	fT_roaj
o¼jih�o¼y+[	h	nôgih	jih�¸¿^anÑo jih	qafT_þoajkq�jilm¸^Cw�h�jKgi\Th yÁg}fT¸1z
oajih	oÄoajih f1yih	¸
gi^ =YnT¸Ñ\Tlrqa\lrnT[�lr¸Th�nT[	h
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oaj�h�oay $ »Y^�j¬h�oa[]\ [�lrj�[	_rh¼�ao)st^�nôg}h�bpoaji_m^Ãgih	y�g!lry¬¸T^�nTh g}^k¸Th�gih	jid�lrn1h lx`1g}\1hcn¶fTd ~Gh	j�^a`T¸Tlmyih	oayih
[�o¼yih	y,lmnvgi\Th+[	lmji[�_rh�lmy�yilrqanTl =Y[	oanôg,o¼g�gi\Th .%$9.+.ô� _rh6w�h	_ $ � `¬g}\ThK[	lmji[�_rh�eYo¼yiyih�yÃgi\Th+yilmq�nTl>=Y[�oan1[	h
g}h�y�gkoanT¸vg}\1h�n¶fTd ~Gh	j,^a`�[�o¼yih	yÃlrnvg}\1h�[�lrj�[	_rh+lmy�q�jih	o¼g}h�j�g}\Yoan � �1gi\Th	ntlmgiy�[	lrj�[	fTd `µh	j�h	nT[�h�lmy
¸TjioC¹,n¿^�nÑg}\Th�d�o¼e $ Å \Th	n²gi\Th eTji^7[	h�¸TfTj�hÜlmy�[�^�d�eT_rh6g}h	¸ ��ovdÜoae ¹,lxg}\Ñ¸Tlmyih�o¼yih�[	_rf1y�g}h�jiy
yi\1^�fT_r¸v\Yo�wah�n¶fTd�h	j�^�fTyÃ[	lrj�[	_mh	y�h	n1[	^�d�eYoay�yilrn1q gi\Th	y�h�[�_rfTyÁg}h�jiy $
� eYo¼j�gp`µj�^�d;gi\Th�dÜoayiy�lmwah�[	^�d�eTf1g}o¼g}lm^�nYoa_P[�^�y�giy�^a`ã¸T^�lmnTq�o st^�nôgih�bpoaji_m^�g}h�y�g�`µ^�j h�oa[]\

[	lmji[�_rha�¬g}\Tlmy�gih	[]\TnTl ,¶fTh \Yoay�~4h�h	n³[�jilmgilr[�l�	h�¸¿`µ^�j�nT^ag�[	^�nôgiji^�_m_rlrn1qÂ`µ^�j�d fT_xg}lmeT_rh \ôz7e4^agi\Th	y�lry
g}h�y�gilrnTq � � h	y}o¼q �  h�¹ h	_m_£� �/5+51� � $¬� nÜoa_mgih	jinTo¼g}lxw�hpg}^�À � s¿�ôo¼eTeT_rlmh	¸�g}^K[�^�fTnôg}y oayiy�^8[�lþo¼gih	¸
¹,lmgi\
o�[�h	nôg}j�^�lr¸^¼` oan
oa¸Td�lrn1lry�gij}o¼gilmwah ��^�nTh¼� ¹po¼y�eTji^ae4^�y�h	¸
lmn � �ch�y}oaq �  h�¹ h	_m_£� �35+51� � $
À+lmw�h�n o �	^anTh � 9 oan1¸ lmg}y�[	h�n¶giji^�lm¸<��oan ^�j�¸Th	j�lrnTq%^a`�g}\Th�^ag}\Th�j�oa¸Td�lrn1lry�gij}o¼gilmwah ��^�nTh	y�lmy
lrn1¸TfT[	h�¸~Yoay�h	¸^antg}\1h�¸Tlmy�g]o¼nT[	h�y)^a`�g}\Th�lrjÃ[	h	nôgiji^�lm¸Tykgi^Üg}\1h�[]\T^ayih	n
[�h	nôg}j�^�lr¸ $ & \1h �ch�y}oaq
oanT¸  h6¹ch�_r_4oa_rq�^ajilmgi\Td o¼[	[	f1d fT_þo¡g}h	y g}\ThÃ[	^afTnôg}yp^a`<[�oay�h	yclmnÜgi\Th	y�h)^�j�¸Th	j�h	¸ ��^�nTh	y��1d�^Cw8lmnTq
^�f1g{¹coaj�¸Ty `µji^�d � 9�fTnôg}lr_�g}\1h n¶fTd ~Gh	j ^a`,[	oayih�y�h �8[	h�h	¸TyÜotgi\Tjih�yi\T^�_m¸ � $ � h�g � ~4h�gi\Th
n¶fTd ~Gh	jÜ^a` �	^anTh	yÜjih�,¶fTlmjih�¸ g}^¿h �8[	h�h	¸Mg}\1htg}\1jih	y�\T^�_m¸ $ � ` � lry�yidÜoa_m_£��g}\Th�nM[	_mfTy�gih	jilmnTq
^7[	[	f1jiyKoaj�^�fTnT¸ � 9 $ � n`�oa[�g	� g}\Th�y�lrq�n1l =Y[	oanT[	h�^a`�h�oa[]\���[�_rfTyÁg}h�j �Ä[�o¼n
~4h [�^�d�eTf1g}h�¸Ñyilrn1[	h
� � � � � � �+[�oan¿~4hÜoaeTeTj�^ �1lmd�o¡g}h	¸ fTy�lrnTqto | ^�lry�yi^�n²¸TlryÁg}jilm~Tf1gilr^�n $ & \Th�[]\T^�lm[	h�^¼` � lmy
oaj�~Tlmgij}oajÁz oan1¸ gi\ThÃoaf1gi\T^�jiy�o¼¸TdÜlxg�g}\To¼g�g}\1lry'd�h�g}\1^8¸ lry�oan�oa¸ \T^8[�d�h�gi\T^7¸�~1f1g�y�gilr_r_8fTyih6`µfT_
oayÃoanvh �8eT_m^�j}o¡g}^�jÁz g}^7^�_ $

�ch	yioaq�oanT¸  h�¹ h	_m_ & ypg}h	[]\1nTl-,¶fTh+h �To¼dÜlmnTh	y g}\Th+n¶fTd ~Gh	jc^a`ãnTh	lmq�\¶~4^ajilrn1q�oajih	oaypj�h�,¶fTlrj�h	¸
g}^ oa[	[�fTd fT_ro¼g}h � n¶fTd ~Gh	j�^a`�[	oayih�y $+� nT^ag}\1h	j�^�e8g}lr^ant¹ ^�fT_r¸
~Gh�gi^ h �1oad�lrn1h�g}\1h n¶fTd ~Gh	j
^a`,[	oayih�y�^Vwah	j o%[�^�nTyÁg]oanôg eG^�eTfT_ro¼g}lm^�n²~ôz²oaq�q�j�h	qôo¼gilrnTqÂg}\Th�nTh	lmq�\¶~4^�j�lrnTq%oajih	oay fTnôgilr_ gi\Th
¸Th�yilrj�h	¸³eG^�eTf1_þo¼gilr^�n 	 lmy�j�h�oa[]\1h	¸ $ � & fTjin¶~Tf1_r_�h�g oa_ $ � �/5+5+. ��eTj�^�eG^�yihÜyifT[]\ oÂeTji^7[	h�¸TfTj�ha�
jih�_mz7lrn1qt^�n²oÂ`µjioa[�gilr^�n ^a`cgi\ThÜgi^ag]o¼_'[	^�fTnôg�^a`,oan²oajih	oÂ¹,\Th�nTh�wah	j�oa¸1¸TlrnTqÂg}\Th�eG^�eTfT_ro¼g}lm^�n
^a`�g}\Yo¼gkoaj�h�o h �8[	h�h	¸Ty 	 $ »Y^�_r_m^V¹,lmnTq�gi\Th�gih	j�dÜlmnT^�_r^aqaz�^¼`�� & fTj�n7~1fT_r_ãh�g)oa_ $ � �35+5+. �R�T¹chK¹,lr_m_
jih6`µh	j�gi^Kgi\Th,oaq�qajih	q�o¼g}h�¸Üo¼jih�o¼y'^a` [�^�nTyÁg]oanôg e4^aeTfT_þo¡g}lr^an oay o�~Yoa_m_ $�& \Th,y�g}o¼g}lmy�g}lm[p^a`4lrnôg}h�jih�y�g
lry �����<g}\1h�dÜo �8lrd�fTd n¶fTd�~4h�j�^¼`c[	oayih�y�^Cwah	j�oa_r_¬g}\Th ~Yoa_m_ry $ ukn1¸Th	j+g}\1h�n¶fT_m_�\ôz7e4^agi\Th	y�lry
^a`+jioanT¸T^adÜnTh�yiy��c¹cht[�oan [	^�d�eTf1gih%oÑe<?èw¼oa_mfThv`µ^�j�g}\Th%oajih	oÑ¹,lxg}\ ��� [	oayih�y ~ôz f1yilrn1q²o
j}o¼nT¸T^�d�l�	o¼g}lm^�nÄg}h	yÁg�g}^Ü`µ^�jid g}\1h�n¶fT_r_¬¸Tlmy�g}j�lr~Tf8g}lr^ant^a` ��� $ ��nTh�^a`�g}\1h�o�¹ �¶¹coaj�¸
e4^�lmnôg}y
¹,lmgi\g}\Tlmy)d�h�gi\T^8¸%lry�¸Th6g}h�jid�lrnTlmnTqÜ¹,\Yo¡g�w¼oa_rfTh�^a` 	 g}^ÄfTy�h $ � n � & fTjin¶~TfT_m_!h6gKoa_ $ � �35+5+. �R�
g}\1h�o¼f1g}\T^ajiy,fTyih 2 ¸Tlm¾4h	j�h	nôg 	ºw¼oa_mfTh	ypgi^Üh6w¼oa_rfYo¡g}h�g}\1h	lrj�j�h	y�fT_mgiy $
bcf��	lm[ ��o¼nT¸ � ¸1¹coaji¸1y �£bcf���lr[ � � � ¸1¹po¼ji¸Ty�� �/5+5+8 �'d�^7¸Tl =Yh�¸�gi\Th	lmj � nTh�o¼jih	yÁg�nTh�lrq�\¶~G^�j

g}h�y�gÜ^a`�qah	nTh�j}oa_�[�_rfTyÁg}h	j�lrnTq �£bcf �	lr[ � � � ¸1¹coaj�¸Ty	� �35+5+. ��g}^Ñ¸Th6g}h�jid�lrnThÄg}\1ht_m^8[	o¼g}lm^�nTy�^a`
eG^ag}h�n¶gilþoa_ã[�_rfTyÁg}h	j�y $ Z8fTe1e4^�y�h o�[	lrj�[	fT_roaj,jih�q�lr^�ntlryÃ[	h�n¶gih	j�h	¸
^�nth�oa[]\[	oayih�oanT¸%gi\Th�j}oa¸TlmfTy
lry = �8h�¸²yif1[]\²g}\Yo¡g�gi\Th�h �8e4h�[�gih	¸³n¶fTd ~Gh	j�^a`c[�oay�h	y	� � � �ã¹,lmg}\1lrn
g}\Th�jih�q�lr^an*�lmy�oayK[	_r^ayih

�;8



gi^ � o¼ykeG^�yiy�lr~T_mh $ � `!� � lry,g}\1h oa[6g}fYoa_ãn¶fTd ~Gh	jÃ^a`'[	oayih�y�lrnvg}\1lryÃ[	lrj�[	_mh�oan1¸�� " lry�g}\Th�g}^ag}oa_
n¶fTd�~4h�jÃ^¼`![	oayih�y	�Pg}\Th�nÂgi\Th � � yÁg]o¼gilryÁg}lr[+lmy�¸Th=TnTh	¸%oay 	

� � � �  �
��% "

� � � � � � � � �%$á��� �

�c^agi\Äg}\ThKd�h�oanÂoanT¸vw¼oajilroanT[�h+fTnT¸Th�j,gi\ThKn¶fT_r_?\ôz7e4^¼g}\Th�yilry,[	oant~GhK[�oa_m[	fT_ro¼g}h�¸voanT¸vg}\Th
y�lrq�n1l =Y[	oanT[	hK^a`�h�o¼[]\t[�lrji[�fT_þo¼j�jih	qalr^�nÄ[	oant~GhK^�~1g}oalrnTh�¸ $
| h�ji\Yo¼eTy)g}\1h�d�^�y�gÃ¹,lr¸1h	_mzvf1yih	¸oa_rq�^ajilmgi\Td `µ^�j,y�eYo¼g}lroa_ã~Tlr^ayifTjÁw�h	lm_r_roanT[	hKlmyÃgi\Th�Z8eTo¼g}lroa_

Z7[�oan Z7g]o¼gilryÁg}lr[ � B f1_r_r¸1^�j�¾�� �/5+5+7 �6��¹,\Tlm[]\�\Yo¼y ~Gh	h�n fTyih�¸�lmn  ��b 	 � � � 	+oay�h6gpoa_ $ � �;.;.�� �
o¼nT¸ � ZTZ �  b � � �cfTj��¼^�dÂ� � .+.�� � $ Å¿hk\Yo�wah�oa_mjih�o¼¸1z�¸Tlmyi[	f1yiyih�¸�g}\1hk^�n1hk¸TlmdÜh�nTyilm^�nYoa_1yi[�o¼n
yÁg]o¼gilryÁg}lr[k`µ^�jc¸Th6g}h�[�g}lmnTq oanT^ad�oa_mlrh�y lmn�g}lmdÜhklrnvZ8h�[�gilr^�n �%$x�+$x�+$ & \Th+y�eYo¼g}lroa_Gyi[�o¼nÂyÁg]o¼gilryÁg}lr[klry
y�lrd�eT_mzÜg}\Th+g{¹ ^Ü¸1lrd�h	nTy�lr^�nYo¼_<oanYo¼_r^�q $
& \ThÑyieTo¼g}lroa_+yi[	oan9yÁg]o¼gilryÁg}lr[¹ ^�j �7yÂ^�n9o q�h	^�qaj}oaeT\1lr[Ñoaj�h�o � lmn ¹,\Tlr[]\ g}\Th�jihÑlryÂoan

f1nT¸Th	j�_mz7lrn1q¿eG^�eTfT_ro¼g}lm^�n � oanT¸ ¹,lmgi\Tlrn g}\1lry e4^aeTfT_þo¡g}lr^an³g}\Th�jihvlry�oÑ[	^�fTnôg � ^a`)lrnôg}h�jih	yÁg $
& \1h+¸TlryÁg}jilm~Tf1gilr^�nÜ^a`?g}\Th)[	^�fTnôgiy � lrycoayiy�fTd�h	¸Äg}^�`µ^a_r_r^C¹ h�lmgi\Th	j�o �ch	j�nT^�fT_m_rlGdÜ^7¸Th	_å�ô¹,\Th	j�h
h	oa[]\Ñh	nôg}lxg{z%lmntgi\Th eG^�eTfT_ro¼g}lm^�ntg}o �ah�y�^�nTh ^¼`'g{¹c^ÄyÁg]o¼gih	y	� ^�j+o | ^�lry�yi^�n
d�^8¸1h	_?¹,\Th	j�h g}\Th
[�^�fTnôg}y�oaj�h�eTji^7¸TfT[�h	¸ ~¶z
oanÑlrnT\T^adÜ^�qah	nTh�^�fTy | ^�lry�yi^�nÑeTj�^8[�h	yiy $ Å \Th	nTh6w�h�j � lmy+yidÜoa_r_¬lrn
j�h	_ro¼g}lm^�n g}^ �!�Tgi\Th+g{¹c^�d�^8¸Th�_ry,oaj�h+h �7g}j�h	d�h	_xzÄyilmdÜlm_þoaj g}^ h�oa[]\Â^agi\Th	j � B fT_m_r¸T^aj�¾�� �/5+5+7 � $
� ¹,lrnT¸T^C¹ ^¼`�w¼oajilroa~T_rh+y�l��h�oan1¸%yi\Toae4h�g}\Th�n%eYo¼yiyih�y)g}\1ji^�fTqa\tg}\1h�q�h�^�q�jioaeT\Tlm[�oaj�h�o � $

& \1h)[	j�fT[	lroa_Y[]\Yoajioa[�gih	j�lry�gilr[,^a`Gg}\Tlmy'¹,lrnT¸T^C¹ lmy'g}\Yo¼g�gi\Th,fTnTlr^anÜ^a`4g}\ThÃoaj�h�oay [	^Cwah	jih�¸ ~ôz�g}\Th
¹,lmnT¸T^C¹ºlry,g}\Th�h	nôg}lmjih o¼jih�o � $ � �8lryÁg}lmnTq�y�eYo¼g}lroa_ãyi[	oan
y�g}o¼g}lmy�g}lm[�o¼eTeT_rlm[�o¼gilr^�n1yÃf1yih�¹,lmnT¸T^C¹
y�\YoaeGh	y�^a`,[�lrj�[	_rh�y � B f1_r_r¸1^�j�¾�� �35+5+5 ~ �R��h	_m_rlmeTyih�y%� B f1_r_r¸1^�j�¾ h6g oa_ $ � � .+.�� �R�'oanT¸³j�h	[6g]oanTqa_rh	y
�  h�lr_r_ � sÂ^8^�j�ha� �;.;.�� � $ � nÑ^�ji¸1h	j�g}^Äy�h�gKfTeÑg}\1h�yi[�o¼n yÁg]o¼gilryÁg}lr[¼� ¹ h�n1h	h	¸
gi^Â¸1h=YnTh � oay
gi\Th eTji^a~Yoa~Tlm_rlmg{zt^a` ~4h�lrnTqÂo ��[�^�fTnôg �Ä¹,lmgi\Tlrn
gi\Th yi[�o¼nTnTlrn1qv¹,lmnT¸T^C¹ $ »YfTj�gi\Th	j�dÜ^�j�ha�?_mh�g �
~GhÄg}\ThÄe1ji^�~Yo¼~Tlr_mlmg{z ^a`k~4h�lrnTqÑo ��[�^�fTnôg �Ñ^�f1giyilm¸ThÄ^a`Ãg}\ThÄy�[�oanTn1lrnTq
¹,lrn1¸T^C¹ $ uknT¸1h	j�g}\Th
n¶fT_m_c\ôz7e4^¼g}\Th�yilry���� � � ¹,\Tlm_rhÜgi\Th o¼_mg}h�jinYo¡g}lmwah�\ôz7e4^¼g}\Th�yilry�lry � � ��$ & \Th y�eYo¼g}lroa_ yi[�o¼n
yÁg]o¼gilryÁg}lr[ g}\1h	n³[�^�nTyilmy�giy�^a`pgi\Th�dÜo �8lrd�fTd _rl �ah�_rlr\1^8^7¸
j}o¼gilr^Â~4h6g{¹ch�h	n ���Ä��g}\1h�_rl �ah�_rlr\1^8^7¸
^¼`�g}\Th�[	^�f1n¶giy�lrnÂg}\Th�yi[	oanTnTlmnTqÜ¹,lmnT¸T^C¹ºoajih	o � �GoanT¸ � 9C�Pg}\Th�_rl �¼h	_mlr\T^7^8¸Äf1nT¸Th	jkg}\Th�n7f1_r_
\ôz7eG^ag}\Th�yilmy $ � ,7fTo¼g}lm^�n �%$ � 8 lm_r_mfTy�gij}o¼gih	y�gi\ThvyieYo¡g}lþo¼_pyi[	oan yÁg]o¼gilryÁg}lr[�lrn lmgiy�q�h	n1h	j}o¼_p`µ^�jidÂ�
f1yilrn1q g}\Th gih	jid � `µ^aj)g}\Th �	^�nTh�[�^Cw�h	j�h	¸ ~ôzÑo yi[	oanTnTlmnTq ¹,lrnT¸1^V¹ oanT¸�� `µ^�j)gi\Th h	nôgilrjih
[�^�_r_mh	[6g}lr^an%^a` �	^anTh	y $ Z8eGh	[�l =Y[�w�h	j�yilm^�nTy+^a`�h,7fTo¼g}lm^�n �%$á�;8 `µ^�j�h�lmgi\Th	jÃg}\Th �ch�jinT^afT_r_ml¬^aj)g}\Th
| ^�lry�yi^�nÂd�^8¸Th�_<[�o¼nt~Gh+`µ^�fTnT¸Âlrn � B f1_r_r¸1^�j�¾�� �/5;5 7 � $
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Z8lrn1[	hvoan oanYo¼_mz¶g}lm[�oa_�`µ^�jid�`µ^�j�gi\Thv¸TlryÁg}jilm~Tf1gilr^�n³^¼`Ãgi\ThÄyieTo¼g}lroa_cy�[�oan y�g}o¼g}lmy�g}lm[ lry�nT^ag
o�w¼oalr_roa~T_rh¼�!ost^�nôg}hÂbpoaj�_r^tyilrd�fT_þo¼gilr^�n lry�nTh	h�¸Th	¸ gi^
^�~1g]o¼lrn¿gi\Th y�lrq�nTl>=Y[�o¼nT[	h ^¼`�g}\Th \ôz ?
eG^ag}\Th�yilmyÜg}h�y�g $ & z8e1lr[�o¼_r_mz 5;5+5 ^�j 5+5+5+5 jih�eT_rlm[�o¼gilr^�nTy ^a`)g}\Tht¸Yo¼g]o¿yih�g oajihtfTyih�¸M`µ^�jÜgi\Th
yilmd fT_ro¼g}lm^�n $ � n gih	j�dÜy+^a` [�^�dÜe1f1g]o¼gilr^�nToa_![�^�dÜe1_rh �8lxg{z�� gi\Th ~4^ag�g}_mh	nTh�[ �t`µ^�j�gi\Th oa_rqa^�jilxg}\Td
lrypgi\Th�st^�nôg}h�bpoaj�_r^�yilmd fT_ro¼g}lm^�n $
� g =Yj�y�g'q�_roanT[�ha�agi\Thpoa_mq�^�j�lmg}\1d yih	h�dÜy�g}^�~Ghplrnôgij}oa[6g]oa~T_mh y�lrnT[�hpyi[	oanTnTlmnTq�¹,lrn1¸T^C¹,y�^a`Goa_m_

eG^�yiy�lr~T_mhpyil �	h	y��¶o+e4^agih	nôg}lroa_r_xzKlrn%=Tn¶gih�n¶fTd ~Gh	j	�ôn1h	h	¸�gi^+~4h�[�^�nTyilm¸Th	j�h	¸�lrn ^aji¸Th�j�g}^+[	^adÜeTf8g}h
g}\1h�dÜo �8lrd�fTd gih	jid lrnÄg}\ThK_ml �ah�_rlm\T^8^7¸ jio¼g}lm^ $ � ^C¹ h�w�h�j	�4oay � B fT_m_r¸T^�jÁ¾!� �/5+5 7 �ce4^�lmnôg}y�^�f1g	�
g}\1h�[�^�d�eTf1g]o¡g}lr^anvgilrd�h)¹,lr_m_<~Gh)=TnTlmgih�y�lrnT[�h+g}\Th�n¶fTd ~Gh	j,^a`�^�~Tyih�j�wah	¸eG^�lrnôgiyÃlmy =YnTlxg}h�oanT¸
g}\1h _rl �ah	_mlr\T^7^7¸to¼_m¹coCz7yk¸Th	[�jih�o¼yih	y�oayÃ¹ch�lrnT[�jih�o¼yih�gi\Th�y�l�	h�^a`�g}\1h yi[	oanTnTlmnTq�¹,lrn1¸T^C¹º`µ^aj)o
= �8h	¸v[�^�fTnôg�lrn1yilr¸1h $'� ypo�jih�yifT_xg��1gi\Th�_rl �ah�_rlr\1^8^7¸ ^�nT_mzÜnTh�h	¸Typgi^ ~4h)jih	[	oa_r[�fT_þo¡g}h	¸ ¹,\1h	nTh6w�h	j
oKnTh�¹ eG^�lmn¶g�h�nôg}h	j�y gi\ThÃyi[�o¼nTnTlrn1q�¹,lmnT¸T^C¹ oay�lxg�lrnT[�jih�o¼yih	y lmgiy�yil��h $ & \1lry'`�oa[�g oa_m_r^C¹,y'dÜoanôz
¸Tlx¾ h�jih	nôgÃh ��[�lrh	nôgkoa_mq�^�jilxg}\Td�y gi^ ~4hK[	j�h�o¼gih	¸ $

� n � B fT_r_m¸T^�jÁ¾!� �35+5+5 o �R� � _rqa^�jilxg}\Td �32%$á�%$98 ¸Th�yi[	j�lr~Gh	yvo²wah	jiy�lr^�n ^a`+gi\Th
yieTo¼g}lroa_ky�[�oan
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g}\1ht_ml �ah�_rlm\T^8^7¸³`µ^�j h�o¼[]\ yi[	oanTnTlmnTq²[�lrj�[	_rh $ ��nT[�hÂgi\Th%dÜo �8lrd f1d _rl �ah�_rlr\1^8^7¸³lry�^�~1g}oalrn1h	¸
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yilmq�nTl>=Y[�oan1[	h+^a`ãg}\1h+jih	y�fT_mgiy,[�oanv~Gh+[�oa_m[	fT_ro¼g}h�¸Ä~¶zÄo j}oanT¸1^�dÜl ��o¼gilr^�n�g}h�y�g,¹,\Tlr[]\vjioanT¸T^�d�_mz
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oaj�h�oay�yilmq�nTh	¸Âg}^�g}\Th�¸Yo¼g}oÜeG^�lrnôg}y�, " � �'� ��� , � yif1[]\g}\Yo¼g 
 $ � � lx` , $ lryÃoÜ[	oayih�oanT¸ 
 $ � .
lm`�, $ lmyvo³[	^�nôgiji^�_ $ bc^�n1¸Tlmgilr^�nYo¼_k^�n , $ � 
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¹,\Th�jih � � , ��¸Tlx¾ h�jiy!`µj�^�d � � , ��~ôz�o�[�^�nTyÁg]oanôg��¶o¼_mg}\1^�fTq�\�gi\Th�z oajihcnT^ag!gi\Th�y}o¼dÜh $ Å \Th�n gi\Th
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¸To¼g]oÄyilmdÜlm_þoajklrn
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y�fTj�wah	lm_r_þo¼nT[	h+d�h�gi\T^8¸ `µ^aj�oanT^�dÜoa_mlrh	y lrn gi\Th�Z8eYoa[�hA? | h	j�yi^�nt¸Tlrd�h	n1yilr^anÄoa_mgi\T^�fTqa\Älmg�lmypfTyih�¸
lmn � B h	_my}oa_m_ � 	�lmq�q�_rh¼� �35+5+* �¬oay�o)eTfTj�h	_xz yieTo¼g}lroa_7gih	[]\Tn1l-,¶fThp`µ^�j�[�^�d�eYoajilmyi^�n oaqôoalmnTy�g �ah	j�nTh	_
¸1h	nTy�lmg{zÑh	yÁg}lmd�o¼gilr^�noanT¸ �ah�jinTh�_ j�h	q�j�h	y�yilr^an $ Z8fTeTeG^�y�h�¹ h \Yo�w�h�[	^Cw¼oajilro¼g}h�y��³oanT¸Ñy�eYo¼g}lroa_
[�^8^aji¸TlmnYo¼g}h�y , $ »YfTj�gi\Th	j�dÜ^ajiha�4_rh6g)g}\1h eTji^a~Yoa~Tlm_rlmg{zÄgi\Yo¼gkg}\Th ~1lrnYoajÁzÂjih	y�e4^anTyih�w¼oajilroa~T_mh �
g}o �ah�yÃgi\Th�w¼oa_rf1h � ~4h+y�^�dÜhk`µfTnT[�gilr^�n � � , � � � $ � ,¶fYo¼gilr^�n �%$ �ô� y�\T^C¹,y)o À � s ¹,lmgi\vo�_r^�q�lxg
_mlrn ��`µfTnT[6g}lr^an 	

_m^�q�lmg � � � , � � �  ��� � � � � � , � � �%$ �ô� �

& \Tlmyph�,¶fYo¼gilr^�nÄy�h	h�dÜy�_ml �ah)o jih�q�fT_þo¼jcjih�q�jih�yiy�lr^�nÄh �1e1jih	y�yilm^�nth �8[	h	e8g�`µ^�jcg}\1h)g}h�jid � � , �6�
¹,\1lr[]\ lry�yilmdÜe1_mz oty�dÜ^7^agi\¿`µfTnT[6g}lm^�n²^a` � $ & \ThÄoa_mq�^�j�lmg}\1d `µ^�j)=TgigilrnTq%o
À � s fTy�h	y oan
lxg}h�j}o¼gilmw�h�_mz³¹ h	lmq�\ôg}h�¸ oa¸T¸Tlxg}lmwahvdÜ^7¸Th	_,eTj�^8[�h	¸Tf1jih%f1yilrn1q �ah�jinTh�_)j�h	q�j�h	yiy�lr^�n `µ^�j g}\Tht¸Yo¼g]o
� 
 $ � , $ � � $ � � � o¼y�g}lmh	� & lm~Tyi\1lrj}o¼nTl£� �35+5+. � $ ukn1¸Th	j gi\ThvyieGh	[	lroa_c[	oayihv^a`knT^
[�^Vw¼oaj�lþo¼gih	y�lmh $
_m^�q�lxg � � � , �  � � � , �6��¹ h�[	oan³^�~8g]oalmn²o
À � s h	yÁg}lrdÜo¼gihÜ^a` � � , � $Â� y � B h�_ryioa_r_ � 	�lrqaq�_rh¼�
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�/5+5;* �ÜeG^�lrnôgÄ^�f8g��kgi\TlryÄh�y�gilrdÜo¼g}h^¼` � � , ��\YoayvnT^ ¸Tlmjih	[6gÂoa_rqah	~Tjioalr[j�h	_ro¼g}lm^�nTyi\1lre gi^ gi\Th
[	^ajijih�yieG^�nT¸TlmnTq �ah�jinTh�_�j�h	q�j�h	yiy�lr^�nÂh	yÁg}lmd�o¼gih $
bc^�d�eTf1g}lmnTq�gi\Th�e<?£wao¼_rfThkyifTjÁ`�oa[	h)`µ^ajpo À � s j�h	_rlmh	y ^�n g}\Th �� � , � y�g}o¼g}lmy�gilr[Ãlrn � ,¶fYo¼gilr^�n

�%$ ��� �Gh �8[	h�e1g �� � , � � �� � , � $�� ^C¹ch6w�h	j��?q�h	n1h	j}o¡g}lrn1q�g}\Th�¸Yo¼g]o�g}\Tj�^�fTq�\ÑsÂ^�nôg}h bpoaj�_r^Üyilrd�f<?
_þo¡g}lr^anTy�lry yi^�d�h�¹,\Yo¡gcd�^�jihÃ[	^adÜeT_mlr[	o¼g}h�¸ $ � n ^aji¸Th�j `µ^�j'g}\1h)q�h�nTh	jio¼g}h�¸Ä¸Yo¼g]oKg}^�jih	y�e4h�[�gpgi\Th
n¶fT_r_¬\ôz7e4^agi\Th	y�lry)oanT¸~Gh�^a`'gi\Th�yioad�h�¸Tlmy�gijilr~1f1g}lm^�n%o¼ykg}\1h�^�j�lrq�lmnYoa_?¸Yo¼g}o1�Pg}\Th�eTji^�~Toa~Tlr_mlmg{z
^a`!oanvlrnT¸1lmw7lr¸TfToa_4~Gh	lmnTq�o�[�oay�h�d�fTy�g,¸Th�e4h�nT¸%^anto¼_r_4gi\ThK[	^Cw¼oajilro¼g}h�yp¹,\Tlr_mh�~Gh	lrn1q�lrnT¸Th�e4h�n<?
¸Th�n¶gp^a`<g}\1h)yieTo¼g}lroa_P[	^7^�ji¸TlmnYo¼gih	y $ �)wah	j}o¼_r_£�8À � s$¹ ^�j �7y ¹ch�_r_P¹,\Th	nÄ[�^Vw¼oaj�lþo¼gih	y nTh	h�¸�g}^ ~Gh
g]o �ah	nÑlmn¶gi^Äoa[�[	^�fTnôg $ � ^C¹ch6w�h�j	�ãlmg)lry�oÜ[	^�d�eTf1g}o¼g}lm^�nYoa_m_mzÄlmn¶gih	nTy�h eTj�^8[�h	¸TfTj�h oanT¸
y�lrd�eT_rh�j
d�h�g}\1^8¸Ty�[�^�fT_m¸t~Gh+fTyih�¸t¹,\Th�nTh�wah	jk[	^Cw¼oajilro¼g}h�yko¼jih+nT^agÃnTh�h	¸Th�¸ $

��� � �����*Ã�
�

� � � � �v#
� 	��+������� �
*,�

Å lmgi\%g}\1h�nTh�h	¸`µ^�jÃg}lrd�h	_mlrnTh�yiy,^a`�¸Th6g}h�[�g}lm^�n ��Å³oaqanTh	j�h6g+oa_ $ � �;.+.8� ~ �6�Gyih6w�h�j}oa_'o¼_rq�^�j�lmgi\TdÜy
\Yo�w�h�~4h�q�fTn¿gi^%h �1e1_r^�lxg�~G^agi\¿g}\1h�yieTo¼g}lroa_ oanT¸¿gih	d�e4^aj}oa_'[]\Yo¼j}oa[6g}h	j�lryÁg}lr[�y�^a`p¸Tlry�h�oay�h�^�f1g ?
~Tj�h�o �¶yplmn ^�ji¸1h	j gi^ ¸Th�[	jih	oayih+¸1h�g}h�[�gilr^�n gilrd�h $ ��nTh)^�~ôw8lm^�fTycoaeTeTj�^ôoa[]\Älry g}^ y�eT_rlxg gi\Th)¸To¼g]o
lrnôgi^)yif1~Tyih6g}y!¹,\Th�jihph	oa[]\ y�fT~Tyih6g'^�nT_xzK[	^�nôg}oalrnTy¬¸Yo¼g}oÃ`µj�^�d ^�nTh eYoaj�gilr[�fT_þoaj?qah	^�q�jioaeT\Tlm[ f1nTlmg $
& \Th�n<�PoanÂoa_rqa^�jilxg}\Td gi\Yo¼g,¸Th6g}h	[6g}y�g}h�dÜeG^�jioa_<oan1^�d�o¼_rlrh�y	�¶_rl �ah)gi\T^�y�h�lmnÂZ8h	[6g}lm^�n �%$x� �TlrycjifTn
^�n h	oa[]\ y�fT~Ty�h�g�^a`Ã¸Yo¼g}o $�& ^�q�h6g}\Th�j	�'g}\1lry�yih6g ^a`koa_rqa^�jilxg}\Td�y�eGh	jÁ`µ^�jid�y�o[�jifT¸ThÄy�eYo¼gilþoa_ ?
g}h�dÜeG^�jioa_?dÜ^anTlmgi^�jilmnTq�g}^7^�_ $ & \1lry�o¼eTeTji^�oa[]\<�G\T^C¹ch6w�h	j+lmq�nT^�j�h	yÃyieYo¡g}lþo¼_¬lmn1`µ^�j�d�o¼gilr^�n �TyifT[]\
oay�g}\1h+eTji^ �8lrd�lmg{z�^a`�gi\ThKq�h	^aq�j}oae1\Tlr[�f1nTlmgiy	�T¹,\Tlm[]\tdÜo�z lrd�eTj�^Vwah�g}\ThKeGh	jÁ`µ^�jidÜoanT[�h+^a`�gi\Th
¸Th6g}h	[6g}lm^�n oa_mq�^�j�lmg}\1d $ � nÄoa¸1¸Tlmgilr^�n<�ôlx` gi\Th)j�h	q�lm^�nÜ^¼`?lrnôg}h�jih�y�g [	^�nTy�lryÁg}yc^¼`?d�o¼n¶z qah	^�q�jioaeT\Tlm[
fTnTlxg}y��<g}\Th�nÑgi\Th�¸Th6g}h	[6g}lm^�n oa_rq�^ajilmgi\Td nTh	h�¸Ty+g}^Ä~Gh�jifTnÑdÜoanôz%gilrd�h	y	� ^�nT[	h `µ^aj�h�oa[]\ q�h�^ ?
q�jioaeT\Tlm[Ãf1nTlmg'& y ¸Yo¼g}o $ �)w�h�j}oa_m_£��g}\1h	jih)oajih�`µh6¹ch�jpoa_mq�^�jilxg}\Td�y!`µ^�j�y�eYoa[	h@?ègilrd�hÃy�fTj�wah	lm_r_þo¼nT[	hkoay
[	^adÜeYo¼jih	¸Ägi^�gi\ThKeTjih6w8lm^�fTy�g{¹ ^Üy�h	[�gilr^�n1y $

��� ����� � ��� ��� 
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	 ��� 	 � ( � 	�� 
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À+h	nTh�j}oa_<[�_rfTyÁg}h�jilrn1q g}h	[]\1nTl-,¶fTh�y	�Y¹,\Tlr[]\Âyif1dÜdÜoajil �	hÃg}\ThK^Cw�h�j}oa_m_ ¸Th�q�jih�h�^¼`![�_rfTyÁg}h	j�lrnTq1�Toa_myi^
h �8lmy�g�`µ^�j)yieYo¼gilr^ ?£g}h�dÜeG^�j}o¼_¬¸To¼g]o $ ��nT[�h oaqôoalmn<�Ggi\Th & y�g}o¼g}lmy�g}lm[ lrn � ,¶fYo¡g}lr^an �%$ � . lry�f1yih	¸
lrn�oa_rd�^�yÁgco¼_r_Y^a`<gi\Th	y�h)g}h�y�giy $ & \Th)g{¹ ^ d�^�y�g ¹ h	_r_ ? �¶nT^C¹,n�gih	y�giy `µ^�j yieToa[	h@?èg}lmdÜhÃlrnôgih	j}o¼[�g}lm^�n
~Gh�g{¹ h	h	n�[�o¼yih,h�wah	nôg}y oaj�hcg}\Th B nT^ ��g}h	yÁg � B nT^ �4� �/5+8;2 ��oanT¸Üs%o¼n¶gih	_ & y�gih	y�g��£s%oanôgih	_£� �35+8 7 � $
� n²gi\Th B nT^ � g}h	yÁg��!gi\Th , $�� w¼oa_rf1h	y�lrn²gi\Th & yÁg]o¼gilry�gilr[Üoajih�g}\ThÜyieYo¡g}lþo¼_coa¸ #ioa[	h�nT[�za��¹,\Tlr[]\
lry y�h�g�gi^ � lm`Ãg}\ThÂ[�o¼yih	y oajihv_rh�yiy�g}\Yoan o gi\Tjih�yi\T^a_r¸ y�eYo¼gilþoa_�¸Tlmy�g}oanT[	htoaeYo¼j�g $	� l �ah6¹,lry�ha�

2ô�



gi\Th 
 $�� w¼oa_mfTh	yKlmn gi\Th & y�g}o¼g}lmy�g}lm[ oajih�gi\Th�gih	d�e4^aj}oa_'o¼¸$#ioa[	h�nT[�zÑ¹,lxg}\
g}\Th�lrj+w¼oa_rf1h	yK~4h�lrnTq
� lx` gi\Th [�oay�h	y�oaj�h�_rh	y�y+g}\Yoan o g}\1jih	y�\T^�_m¸Ñgih	d�e4^aj}oa_�¸TlryÁg]oanT[�h oaeYoajÁg�oanT¸ . ^ag}\1h	j�¹,lmyih $ � `
y�eYoa[�hA?ègilrd�h�lrnôg}h�j}oa[6g}lm^�n�lry'eTj�h	y�h	nôg��¶g}\Th�w¼oa_mfThp^a`Gg}\Tlmy�g}h�y�g y�g}o¼g}lmy�g}lm[c¹,lr_m_1~Gh,_þoaj�q�h $�& \ThÃn7f1_r_
\ôz7eG^ag}\Th�yilmy�f1nT¸Th	j+gi\Th B nT^ �
g}h�y�gKlry+lmnT¸Th�e4h�nT¸Th	n1[	h ^a` yieYoa[�h�oanT¸
g}lmdÜh $ � giy+¸TlryÁg}jilm~Tf1gilr^�n
[	oan
~Gh�oaeTeTj�^ �1lmd�o¡g}h	¸%~¶ztj}o¼nT¸T^�d�l��lrnTq g}\Th�g}lrd�h�_r^7[�o¼gilr^�nTyÃ^a`'gi\Th ¸Yo¼g}o�eG^�lrnôg}y�� \Th�nT[	h o
e�?èw¼oa_rf1h [�oan
~Gh [	oa_r[�fT_þo¼gih	¸ $ stoanôg}h	_ & ykg}h	yÁgKlry)oa_rd�^�y�g)lr¸Th�nôg}lr[	oa_ãg}^�gi\Th B nT^ �%gih	y�gKh �8[	h	e8g
gi\Th oa[6g}fYoa_!yieYoa[�h oanT¸
g}lmdÜh�¸TlryÁg]oan1[	h	yKo¼jih fTy�h	¸ lrnTyÁg}h	oa¸
^a`�¹,\Th�gi\Th	jK^�j)nT^ag�gi\Th�z%h �8[	h�h	¸
gi\ThÜgi\Tjih�yi\T^a_r¸²w¼oa_mfTh $Ä� nT^ag}\1h	j�gih	yÁg�g}\To¼g�\Toay�~Gh	h�n³¸Th�wah	_m^�e4h�¸ lry�otq�h�nTh	jioa_ B `µfTnT[�gilr^�n
`µ^aj)yieTo¼g}lm^ ?ègih	d�e4^�jioa_<¸Yo¡g]o � 	�lrq�q�_mh+h�g�oa_ $ � �35+5ô� � $Ã� yk¹coay�d�h	nôg}lm^�nTh�¸%h�o¼ji_rlmh	j��Pgi\Th	y�h�g}h�y�giy
[	oan�d�h�o¼yifTj�hÃgi\Th,_rh�wah	_P^a` q�_r^�~Toa_T[	_mfTy�gih	j�lrnTq�lrn�g}\1hkj�h	q�lm^�n ~Tf1gcoajih,fTnYo¼~T_rh�g}^�eTlmnTe4^alrnôg'g}\Th
¸1lryih	oayih�[	_mfTy�gih	j,_r^7[�o¡g}lr^anTy $

��� � � & � � �� 	 ��� � � � 
���� 	

� B ^8[]\ � st[ B h	n1nYo1� �;.+.1� ��[�^�nTyilm¸Th	j h�o¼[]\�q�h�^�q�j}o¼eT\Tlr[,j�h	q�lm^�n � o¼y gi\Thk[�h	nôg}h�jc^a`?o�j�h	q�lm^�n<?
[�_rfTyÁg}h�j	�8¹,\1h	jih�o�jih�q�lr^an<?{[�_rfTyÁg}h	j��7`µ^aj h �To¼dÜeT_mha�7[�oan�~4hk¸Th=Yn1h	¸voay g}\ThkyifTj�ji^�fTn1¸TlrnTq�nTh	lmq�\<?
~G^�j�yp^a` � $ »Y^�jpo�qalmw�h�n g}lmdÜhÃlrnôg}h�j�w¼oa_å�7gi\Th�n¶fTd ~Gh	jp^¼`ã[�oay�h	y�lrn�h�oa[]\Äj�h	q�lm^�n lrycoayiy�fTd�h	¸ g}^
~Gh | ^�lmyiyi^ant¸Tlmy�gijilr~1f1g}h�¸Â¹,lxg}\Âo�d�h�o¼nvgi\Yo¼gÃ[�o¼nt~Gh�h�y�gilrdÜo¼g}h�¸v`µj�^�d \Tlmy�gi^�jilm[�oa_4¸Yo¼g]o $ & \Th
o¼f1g}\T^ajiy'eTj�^�e4^ayih,o+\ôz8eG^agi\Th	y�lry'g}h�y�g'¹,\Th�jih,fTnT¸Th�j�g}\Th�n¶fT_m_T\ôz7e4^agi\Th	y�lry��8o¡g'_rh	oay�g�^�n1hpjih�q�lr^�n
lmn oKjih�q�lr^�n�[	_mfTy�gih	j \Yoay o�nT^�n�?{yilmq�nTl>=Y[�oanôg�g}lmdÜh,[�_rfTyÁg}h	j�¹,\Tlm_rh,lrn g}\Th)oa_mgih	j�nYo¼g}lxw�h,\ôz7e4^agi\ThA?
y�lry��7h	oa[]\�j�h	q�lm^�n�lrn�gi\Th,jih	qalr^�n [	_mfTy�gih	j'\Yo¼y oKyilmq�nTl>=Y[�oanôg'gilrd�hp[	_mfTy�gih	j $ � h6g�� ~Ghpg}\Th,h	nôgilrjih
y�h�gc^a`<j�h	q�lm^�nTy oanT¸ 	 � � �'~Gh,g}\ThÃjih�q�lr^�n�[	_mfTy�gih	j'¹,lmgi\�j�h	q�lm^�n � o¼y lxg}y�[	h�nôg}h	j $ »Pf1j�g}\1h	jid�^�j�ha�
lx`�
 $ � � lry g}\Thkn¶fTd ~Gh	jp^a`ã[	oayih�yplrn�jih	qalr^�n ��o¼g g}lrd�h��<�8gi\Th	nvo�w�h	jÁz�[�^�nTy�h	j�w¼o¼gilmwah+e<?èw¼oa_mfThk^¼`
gi\ThKh	nôg}lmjihKdÜoaevlry�¸ThA=YnTh	¸%oay 	

� � * � ��� � �)��� �
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 $�� � ��� � �%$ �+8 �

��� � � � ( � 	 � 	 	 � ��� (�� �

bpu)Z1u�s oa_mq�^�jilxg}\Td�yÃ\Yo�w�h ~4h�h	n h �7g}h�nT¸Th�¸¿g}^ÄlmnT[	^ajieG^�j}o¼gih yieTo¼g}lroa_!lmn1`µ^�jidÜo¼gilr^�nÂlrn
^�j�¸Th	j
gi^²eTj�^8¸1fT[	hto¿y�eYoa[	h@?ègilrd�hÂy�fTj�wah	lm_r_þo¼nT[	hÂoa_mq�^�jilxg}\Td $ � n"� 4 oaf1~4h�j�g]o¼y	� �/5;*+5 �6� g}\Thtoaf1gi\T^�j
f1yih	y�bpu�Z1u)s g}^�d�^�nTlxg}^�j�o¼nT^�dÜoa_rlmh	y'^Cw�h�jpnTh	lmq�\¶~4^aji\T^7^8¸1y $!� d�o¡g}jil � '²lry ¸ThA=YnTh	¸Ü¹,\Th	j�h
� $�� � � lm` e4^alrnôg}y �ÃoanT¸ �poaj�h�¹,lxg}\Tlmn¿oÄ[�f1g}^a¾ ¸Tlmy�g}oanT[	h�oan1¸ � $�� � . ^ag}\Th�j�¹,lmyih $ � h�g , $��
~Gh+g}\Th+^a~Tyih�j�w�h�¸%[	oayih�yÃlmnÂo q�h	^�qaj}oaeT\1lr[�fTn1lmg ��o¼g�gilrd�h)eGh	jilm^8¸ � $ & \ThK^�~1yih	jÁw�h�¸%[	^afTnôgk^¼`
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[�o¼yih	yÃlrnÂo�nTh�lrq�\¶~G^�ji\T^7^7¸Älry,¸Th=TnTh	¸tlrn � ,¶fYo¼g}lm^�n �%$á�+7 	

, �$�� �
�
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� % "

� $�� , � � � �%$á�+7 �

& \Th�nTh�lrq�\¶~G^�ji\T^7^7¸ bpu�Z1u)s y�g]o¡g}lryÁg}lm[clry¬g}\Th�n ¸Th=Yn1h	¸ lrn � ,¶fYo¼gilr^�n �<$á�+* ¹,lxg}\ � �$ ~Gh	lmnTq
g}\1h�n1h	lrqa\7~G^�j�\T^8^7¸Äjih6`µh	j�h	nT[�h�w¼oa_rf1h $

� �$�� �)�+*-,�� .�� � �$ � �  #" � � , �$�� � � �$ ��� � �%$á�;* �

& \Th�h�¾4h	[�gilmwah	nTh�yiy�^¼` gi\TlryKo¼eTeTji^�oa[]\¿_mlrh�y+lrng}\1h�¸1h=YnTlxg}lm^�n
^a` g}\Th nTh�lrq�\¶~G^�ji\T^7^7¸Ty $ � `
g}\1h�dÜo #�^�jilxg{zv^a`'fTn1lmg}yklrn%oÜnTh�lrq�\¶~G^�ji\T^7^7¸%h �8eGh	j�lrh	n1[	h�oanoanT^�dÜoa_mza�Yg}\Th�n%g}\Th�yih�nTyilxg}lmw7lxg{z
^a` g}\Th ¸Th6g}h�[�g}^ajK¹,lm_r_�lrnT[�jih�o¼yih $ ��n
g}\Th ^agi\Th	jK\Yo¼nT¸<�ãfTn¶fTyifToa_'~4h�\Yo�w7lr^�jK_r^7[�o¼_rl��h	¸%gi^v^�nTh
q�h�^�q�j}o¼eT\Tlr[vfTn1lmg ¹,lr_m_�_rl �¼h	_xz ~4hÂ\Tlm¸T¸Th	n ¹,\Th	n g}\Tht¸Yo¼g]oÑlryÜoa[�[	fTd f1_þo¼gih	¸ `µ^�j�gi\ThÂh	nôg}lmjih
nTh�lrq�\¶~G^�ji\T^7^7¸ $ & \Th�[]\1^�lr[�h�^a`ãnTh�lrq�\¶~G^�ji\T^7^7¸�yil �	h�lmyc¸Tl ��[	fT_xgcg}^ �7n1^V¹ ���G�6�£�¡�R� $'� nT^ag}\1h	j
eTj�^�~T_rh�d ¹,lmg}\ g}\Tlmy oae1eTji^ôo¼[]\Mlry g}\Th%¸Tl���[	f1_mg{z lrnMoa[	[�^�fTnôg}lmnTq¿`µ^�jÜd fT_xg}lre1_rhÄ\ôz7e4^agi\Th	y�lry
g}h�y�gilrnTqT�7¹,\Tlr[]\Ä[	oanÄ^7[	[	f1j�o¼gcg{¹ ^ _rh6w�h	_my $ »Y^�j o q�lmwah	nÄnTh�lrq�\¶~G^�ji\1^8^7¸�y�l�	h¼�Th�o¼[]\ÄnTh	lmq�\¶~4^�j ?
\T^7^8¸
\Toay+o \ôz7e4^agi\Th	y�lry+g}h�y�g $ »YfTjÁg}\Th�jid�^�jih¼�<h�oa[]\ÑnTh�lrq�\¶~G^�ji\1^8^7¸
[�oan
\ToCwah�oanÑoaji~1lmg}jioaj�z
yil �	h $ 4 oaf1~4h�j�g]o¼ykeTj�^�eG^�yih�y�oÜy�^�_rf8g}lr^anv`µ^ajÃgi\Th�`µ^ajid�h	jÃeTji^�~1_rh	d ~Tf1g�n1^agkgi\Th�_þo¼g�g}h	j $ stfT_ ?
g}lmeT_rhK\ôz7e4^¼g}\Th�yilryÃg}h�y�g}lmnTq `µ^�j)o = �8h	¸n1h	lrqa\7~G^�j�\T^8^7¸Âyil��h�lmyÃoa¸T¸Tj�h	yiy�h	¸
~ôzÂ[	^�nôgiji^�_m_rlrn1q gi\Th
nTh�lrq�\¶~G^�ji\T^7^7¸³~Yoay�h	_rlmnTh � 4 � [�o¼_r_rh�¸ � 	 ���9 ��¹,\Tlm[]\ lry�gi\Th g}lmdÜh�g}lm_r_'g}\Th =YjiyÁg�oa_þoaj�dÔ`µ^�j
g}\1h�h	nôg}lmjih�n1h	lrqa\7~G^�j�\T^8^7¸ $ »Y^�j yidÜoa_r_4oanT¸Ä_roajiqah)nTh�lrq�\¶~G^�ji\T^7^7¸�yil �	h�y	�Yoae1eTji^ �8lrdÜo¼g}lm^�nTy `µ^�j
� 	 ���9 [�oan�~GhÃdÜoa¸Th $ � ^V¹ h�wah	j��To�g}j�lþoa_Yo¼nT¸ h	jij�^�j�eTji^7[	h�yiy�g}\Tj�^�fTq�\ [�^�dÜe1f1g}h�j'yilrd�fT_þo¼gilr^�n1y
oaj�h�n1h	[	h�yiyioaj�zv`µ^�j�lmn¶gih	j�dÜh�¸Tlþo¼gih�nTh�lrq�\¶~G^�ji\T^7^7¸Äyil��h	y $
� nT^¼g}\Th�j¬y�eYo¼gilþoa_¶bpu)Z1u�s/oa_mq�^�jilxg}\Td lmy?eTji^�eG^�y�h	¸Klrn � 4 ^�q�h�jiy�^�n<� �/5+5 7 �G¹,\Th	j�hpbpu)Z1u�s

lry�fTyih�¸ g}^+d�^�nTlxg}^�j & oanTq�^ & y�[�_rfTyÁg}h	j�lrnTqky�g}o¼g}lmy�g}lm[ � & oan1q�^T� �/5;5ô� �6�V¹,\Tlm[]\�lry�okq�h	nTh�j}oa_ml�	o¼g}lm^�n
^a`¬g}\Th+[�_rfTyÁg}h�jilrn1q�lmnT¸Th �Ä¸Tlmyi[	f1yiyih�¸%lmn%Z7h	[�gilr^�n �%$x�+$x� oaeTeT_mlrh�¸ g}^ yieYo¡g}lþo¼_<¸Yo¼g}o $ 4 h�[�oa_m_4gi\Yo¼g
o�[�_rfTyÁg}h	jklrn%gilrd�h+¹poay)¸Th�gih	[�gih	¸
¹,\Th�nTh�wah	j & o¼nTq�^ & y)[�_rfTyÁg}h	j�lrnTq�lrnT¸Th �tlry)_roajiqah $�� l �ah6¹,lry�ha�
ov[	_rf1y�g}h�jKlrn yieYoa[�hÜlmyK¸Th�gih	[�gih	¸²¹,\1h	nTh6w�h	j & o¼nTq�^ & y�[�_rfTyÁg}h�jilrn1qÂyÁg]o¼gilryÁg}lr[ �

�
lry+_roajiq�h $ � z

fTy�lrnTq�bpu)Z1u�s g}^+d�^�nTlxg}^�jã`µ^�j!o�yi\Tlx`�g�`µji^�d gi\Th�h �8eGh	[�gih	¸ w¼oa_rfTh ^a`��
�
��[]\Yo¼nTq�h	y�lmn yieYo¡g}lþo¼_

eYo¼g�g}h�jinTy,^Cw�h�jÃgilrd�h�[�oanÂ~Gh�n1^ag}lm[	h	¸ $
� h�g �

� � $ ~4h & oan1q�^ & yc[	_mfTy�gih	j�lrnTq�y�g]o¡g}lryÁg}lm[)~Yoay�h	¸Ä^�nÜg}\Th =YjiyÁg �!^�~1yih	jÁw¼o¼g}lm^�nTy $ bpu)Z1u�s
lrypgi\Th	ntoaeTe1_rlrh�¸Äg}^�g}\ThKyÁg]o¼gilry�gilr[ � $ �T¹,\1lr[]\Âlry�¸ThA=YnTh	¸%oay 	
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& \TlmyÜyÁg]o¼gilry�gilr[v¸T^7h	yÜnT^agÜ\Yo�w�h
o nT^�jidÜoa_�¸Tlmy�gijilr~1f1g}lm^�n $ � ^V¹ h�wah	j��Ã~ôz oa[�[	fTd f1_þo¼gilrnTq
� ^�~1yih	jÁw�h�¸ w¼oa_rf1h	y ^a` � $ gi^�q�h�gi\Th	j�� ¹ hv[�oan `µ^�j�d�g}\1h	lrj�d�h�o¼n �� 
 � � � ¹,\1lr[]\ lry�nT^�j�d�o¼_r_mz
¸1lry�gijilm~Tf1g}h�¸ $ & \Th w¼oa_mfThÑ^a` � nTh�h	¸TyÂg}^ ~4hÑy�d�oa_m_�lrn ^�j�¸Th	jvg}^ lrd�eTj�^Vwahg}lmdÜh�_rlrn1h	yiyÄ^¼`
¸1h�g}h�[�gilr^�n%zah�g)_þoaj�q�h�h�nT^�fTqa\%g}^Üjih	y�fT_mgklrn%oÜnT^ajidÜoa_ã¸TlryÁg}jilm~Tf1gilr^�nÄ`µ^�j �� 
 � � $ � n � 4 ^�qah	jiy�^�n<�
�35+5 7 �R� � lmy+yih6g�gi^ 2�$ & \Th�jih6`µh	jih�nT[	h w¼oa_rf1h � lmy+yih6g�gi^v~4h�oÄd fT_xg}lre1_rh�^¼` ����

b " c
�?¹,\Tlr[]\ lry

h,¶fYoa_�gi^ "	 � � o¼nT¸%g}\1h�[	^ajijih�yieG^�nT¸TlmnTq�w¼oa_mfTh�^¼` �
lmyk^a~1g]oalmnTh	¸Â`µji^�d$o�y�g]o¼nT¸Yoaj�¸Ñbpu�Z1u)sg}oa~T_mh $
4 ^�q�h	j�yi^�n h �8gih	nT¸1y \Tlmy�oaeTeTj�^ôoa[]\ lrn � 4 ^�qah	jiy�^�n<� �;.;.1� ��~ôz�fTy�lrnTq�o+_r^7[�o¼_ B nT^ ��yÁg]o¼gilry�gilr[

lmn�eT_roa[	h ^a` & oanTq�^�& y¬[	_mfTy�gih	jilmnTq)yÁg]o¼gilryÁg}lr[ lrn �%$ �+5%$ 	�h=YnTh � � � � � �ãg}^k~4h g}\Th n¶fTd ~Gh	j!^¼`Ye4^alrnôg}y
gi\Yo¼g�oaj�h [	_m^�yih gi^Ä^�~Ty�h	j�w¼o¼gilr^�n ��lmn
~4^¼g}\g}lmdÜh�oanT¸ÑyieToa[	h $ � h�g+gi\Th�_r^7[�oa_ B nT^ �
yÁg]o¼gilry�gilr[
� � � � ���Ã~Gh�h,¶fYoa_ãg}^ � � � � ��� $ & \Th ¸Tlmy�gijilr~1f1g}lm^�nv^a`'g}\Th�_r^7[�oa_ B nT^ �ty�g}o¼g}lmy�g}lm[�f1nT¸Th	jÃg}\Th�n7f1_r_
\ôz7eG^ag}\Th�yilmy�^¼` lmnT¸Th�e4h�nT¸Th	n1[	h ^a`�g}lmdÜh�oanT¸ÑyieYo¼[	h�[�o¼n ~Gh�[	^adÜeTf8g}h	¸gi\Tji^afTq�\ o \ôz8eGh	j�q�hA?
^adÜh6g}jilm[Ü¸1lry�gijilm~Tf1g}lm^�n ^�j o%n1^�jidÜoa_ oaeTeTj�^ �1lmd�o¡g}lr^an $ uky�lrnTq%gi\Th nT^ajidÜoa_ oaeTeTj�^ �8lmd�o¼gilr^�n �
o¼nvoa¸$#�fTyÁg}h	¸ �@?{y�[	^�j�h�[�oan�~4hk[	^�d�eTf1gih	¸voay yi\T^C¹,nvlrn � ,¶fYo¡g}lr^an �%$62 . �¶¹,lmg}\ � � � � � � � �  �oan1¸
� � � � � � ���! K~4h�lrnTq�g}\ThkdÜh	oan o¼nT¸�w¼oajilroanT[�hkj�h	yieGh	[6g}lxw�h	_xz�^¼`<g}\Thk_r^7[�oa_ B nT^ �Üy�g}o¼g}lmy�g}lm[kf1nT¸Th	j
gi\ThKnT^�j�d�oa_<oaeTeTj�^ �8lmd�o¼gilr^�n $
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& \1hKZ8eYoa[�hA? & lrd�h)Z7[�oanvZ¶g]o¼gilry�gilr[,lry oanÜh �7g}h�nTyilm^�n ^a`<gi\Th)y�eYo¼gilþoa_Yy�[�oan yÁg]o¼gilryÁg}lr[ � B fT_m_r¸T^aj�¾��
�35+5+5 ~ 
 B fT_m_r¸T^�jÁ¾!� �;.+.1� � $ � nTyÁg}h	oa¸%^a`�fTyilmnTq�o [	lmji[�fT_þoaj�¹,lmnT¸T^C¹ ^Cw�h�jky�eYoa[	h¼�Ggi\Th�y�[�oan1nTlrnTq
¹,lmnT¸T^C¹ lmy?nT^C¹ oÃ[6z7_rlrn1¸Th	j��V¹,lxg}\�lmgiy?[	lrj�[	fT_roaj?~Yoay�h `µ^aj<g}\Th�yieTo¼g}lroa_ô¸Tlrd�h	n1yilr^anKoanT¸�lmg}yã\Th�lrq�\ôg
^Cwah	j+oÜgilrd�hKlrnôg}h�j�w¼oa_ $ b z7_rlmnT¸Th�jiy)^¼`�w¼oaj�z7lrn1q�\Th�lrq�\ôg}y)oanT¸~Toayih jioa¸Tlmlãoajih�dÜ^Cw�h�¸g}\Tj�^�fTq�\
y�eYoa[�h�oanT¸Âg}lrd�h+g}^ =YnT¸eG^ag}h�nôg}lþo¼_¬¸1lryih	oayih�[	_mfTy�gih	jiy $ & \TlrykeTji^7[	h�¸TfTjih�lryÃ[	^�d�eTf1g}o¼g}lm^�nYoa_m_mz
lmnôg}h	n1yilmwah oanT¸
lmy)lrnôgih	nT¸Th�¸`µ^�j�¸Tlmyih	oayih@?{yieGh	[�l =Y[�yifTjÁw�h	lm_r_roanT[	h � B fT_r_m¸T^�jÁ¾!� �;.+.8� � $ »YfTjÁg}\Th�j ?
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Day Index

Non-stationarity of DARPA Challenge Data

Thursday Fall Fraction (Excluding Holidays)

� �# /D����+��G � � �VLM���^P9���"AI%��*�/F+�"P1A��"B��7BC�/F?LM�ND���B�_)��a<B��*F+%����8P-�"!*!K�-� ��A�!#D�_��#F� h���/!*�#_)��a<B � �*F�W
X"�/!*X<�*F� ^U)�4%��*�7FT%�B,�" "�7_ 4  �"F�_hD�U �#F %���� ���7�4%�%�!#� � �c_��4%2�

150

200

250

300

350

400

450

500

550

600

650

72800 73000 73200 73400 73600 73800 74000 74200

T
ot

al
 N

um
be

r 
of

 C
as

es
 In

vo
lv

in
g 

P
at

ie
nt

s 
A

ge
d 

71
+

Day Index

Non-stationarity of DARPA Challenge Data

Total Number of Patients Aged 71+
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R%M\S�P
F�G�P~RVP
F^L�C�P
R%M\S�G�h�L
C�Y^R,S�TdG�W�F^k|I�W���� � !��
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EVx�I�G�F^k�G�R,S�Y^F�P1x4W�R%YmC=E�k[Cmx4Gsk�R,kKS�M=P{Y^M\S�P
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C=JoFXT\I[C�L
C=S�P
F�FXM\S P
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Bonferroni Correction Versus Randomization Test for Greedy Rule Search with the Maximum Number of Rule Components as 2
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