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aRo6bwH k �#b r sIS¯H"a� k K k U_U k WXORJLTNbwH k �VORW k ouaRUç�ÒaRbVH�K k Un�VJ`aRT"�EaRo � [Et#p ³ ¨
y aN�VH9a] bVH k�kmÅÒk x�b�aRo�s9J ÅÒk U k T�b��nEJ�bwx}H°�nx}H k W k �mZ@ k OYQ`�Va r � k ORT×J`W l Una]K k sÖK k Un�VJ`aRT×aRo � [2t#p ³ Z
x�ORQ`Q k s � [2t#p ³�F ¨ Ã H k U k OR� � [2t#p ³ r � k �iaRT"QLS�bwH k J`T l9r b·Q`a�ORsæOR�dbVH k xmaBT"ª k �nbVJ`aBTæW k bwUnJ`xRZ � [ �
t#p ³�FÙr � k �4OØx�aBWi�"J`T�O�bwJ`aRT aRoåJLT l"r b2Q`aBORs�ORT"s¯bwH k·Ç|r"k�r"k J`T"ª�s k QÊO¸S�OR�çbwH k x�aRT"ª k �#bwJLaBT�W k bVUVJLx�bwa
ORQLQ`a� � k bVb k UEx�aBT�bVUVaBQ�aRo Ç|r"k�r9k ��¨

G HJILK M Ý°á N�O Ü�IPM QSRÖÞåä�à�Ý-T

ÃÄkçk�ÑIlhk UVJLW k T�bqEJLbwH�ORTØJLT9Î�T"J�b kÏy p « �na r Unx k U r T9T"J`T"ªPaBT y p « a�K k U	ORT ³qy2ÐèÃ°³ ¬VU�¨ y H kEy p «
�na r UVx k ORQ�ÏO¸S��4H�OY�dO�ouUVORW k bwaX� k T9s@¨ � a� k K k U�Z�s r"k bwa y p « EJLT"s"a� x�aBT9�nbwUVORJ`T�b�ZhbVH k U k � r Q�bwJLT"ª
bVUwOYÕ�x·OYbçbwH k{³qy2Ð QÊO¸S k U2WvO¸SNaBUEWvO¸S T"aRbE� k x�aBT�bwJLT r a r �m¨ ÃÄk·r � k O y p « WvO Ñ J`W r W � k ªBW k T�b
�nJ`È k�Ë�Ð G"G"Í4aYo � �]� ��S�b k �m¨ y H k EJ`T"s9a]��Vx�ORQ`JLT"ªNa l bwJ`aRT°J`� r � k sæ�VaNbVH�OYbdbwH k bwH"Una r ªBH l9r bPJ`��T9aRb
QLJ`W�JLb k s���SgbwH kEl O�bwH�Q k T9ªRbwH@¨ y H k_y p « EJLT"s"a� JL�q� k b7OYb �R���R�B� � �XW�Ëur �VJLT"ªPbwH k EJ`T"s9a]ö�Vx�ORQ`JLT"ª
a l bwJ`aRT�Í�¨ y H"JL��EJ`T"s9a]��VJLÈ k JL��� r ÕvxmJ k T|bPouaBU4ON�VJLT"ªBQ kiy p « �Va r UVx k bVaNÎ�Q`Q;O��)� � W�� Ë aBT k Una r T"s
bVUVJ l Í l J lhk ¨
Y���÷Óïeìçï�òYñ}ï�ïeò]ìEì[ZBìnû5ï	÷���%]ù�ëeíÌïuþ1\6õÆê°í�÷�ù]ë´û5ìVíqúüíqþ�ì#ï�ï�÷ %Rì2íÌï�ù�ð]ú»ìVð .(�1�2�Æëeìní�ù��©ï´í+�]ëeìní�ì#î�ï�ìVðiò]ì#ëeìEñ�íeíÌù�ø7ìEñ

\6õÆêví�÷�ù�ëeû#ì1��ò]úüû´ò_î�ì�0�ìnë@ë�ù]îYíÒ÷mù�ï�÷��5�Yñ�û � ì#ïeíÒï�÷Ïí�ì#î�ð .�óÊï�úüí@ì[] �Rìnû<ïeìnð2ï�ò�ñÓï���ú©ïeò %]ù�ëeíÌïuþEíÌ÷mù]ë´û5ìní��?^mù�ì#ù]ì �¤ì#î��ï�ò�í
��ú2����%Rì+�¤ñ�ë3mì#ëÒï�ò�ñ�î4ï�ò]÷�íÌìåú¤î�ð�úüû#ñ}ïeìnð4ò]ìnë�ì&.

�



y H k È k UVa � Q`aR�V�d� r9ÅÒk UdU k�Ç|r JLU k W k T�b{O l"l Q`J k �4ouaBUPORQLQ y p « xmaBT"ª k �nbVJ`aBTæORQLªBaBUVJ�bwH"W��4JLT"x�Q r s"JLT"ª��#oÌOR�#b
U k bwUVORT"�nWvJ�b6ORT"s·U k xma�K k U#S��dORQ`ªRaBUVJ�bwH"W���¨ y H k � k ORQ`ªRaBUVJ�bwH"W���ORU k	kmÇ|r JLKYORQ k T�b��VJLT"x k bwH k U k J`��T"a l ORx}® k b
QLaB�V� Ë OR�V� r WvJLT"ªgbwH�O�bE� l"r UnJ`a r �EbVJ`W k a r bw�çs"aØT"aRb2a�x�x r U}ÍÓ¨
y H kN� [Et#p ³ ORQLªBaBUVJ�bwH"W r � k ��b<7a'® k S l OYUwORW k b k UV�m��bwORUVª k b r bwJ`QLJ`È�OYbwJLaBTæORT"s0O¸K k UwORªBJLT"ª×JLT|b k U#KROYQ
Q k T"ªRbVH@¨ y H k OYQ`ªBaBUnJLbVH"W W k OY� r U k �¯bwH k Q`a�OYs OYT"s T r Wi� k U�aRoiORx�bwJLK k �na r Unx k ��a�K k U�� r x�x k �V�nJLK k
O¸K k UwORªRJ`T"ªØJ`T�b k UnKYORQL�çORT"s bVUVJ k �Ïbwa�ORx}H"J k K k OgQLJ`T"® r bwJLQ`JLÈ¸OYbVJ`aBT k�Ç|r ORQ@bVa�bwH k b}OYUVª k b¸¨ y H k O¸K k UwORªBJLT"ª
JLT|b k U#KROYQ`� k T"s k JLbVH k U4OYo�b k U_bwH k � lhk xmJLÎ k s×Q k T"ªRbVH×aBU_OYo�b k U�Ov� lÒk x�J�Î k s°T r W�� k U_aRo�x k Q`QL�_H�O¸K k � kmk T
U k x k JLK k s@ZåEH"JLx}H k K k UgH�O l"lÒk T"�iÎ�Un�nb�¨×t<T)bwH k �VJLW r QÊO�bwJ`aRT"�PU k�l aBU#b k s)H k U k ZåbwH k b}OYUVª k b r bVJ`Q`JLÈ¸OYbVJ`aBT
JL�{� k bgO�b � �)( Z�ORT"sæbwH k O�K k UVORªBJ`T9ªÖJ`T�b k UnKYORQ�Q k T"ªRbVH)s k oÌO r Q�bw�Pbwa �¸�B��³ µÏ[ J`T l"r bix k Q`QL�{aRU � Wv�mZ
U k�l U k � k T�b k s×OR�çbwH k b r9l Q k�Ë5� W���Z �¸�B� x k Q`Q`�wÍ�¨

� H���� 	 
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f;J`ª r U k�� ���æGIa r UVx k F Ô µÏ[ p7aBT9Î"ª r UwO�bwJ`aRT
y H k ª k T k UVORQ�x�aBTIÎ�ª r UVOYbwJLaBT  k ORT�ORQ�S�È k J`�ÏEH�O�b2 k x¸ORQLQ��#bwH k �)GIa r UVx k1F Ô µÏ[Úx�aRT9Î�ª r UVOYbwJLaBT@¨��
y H"JL�XxmaBT9Î�ª r UwOYbVJ`aBT H�OR� O)�nJ`T"ªRQ k �ÒaRbnbwQ k T k x}®�QLJ`T"® Ë bwH k �wOYb k Q`QLJLb k QLJ`T"®IÍg�VH�OYU k s ��S�bwH k � ³ µ7[

�



�na r UVx k �EORT9s l aR�V�VJL�"QLSvO Ô µÏ[ �na r Unx k ¨ ³ Q`Q�Q`JLT"®|�7U r T¯OYb � � � Ð � l �m¨ y H k bwaYb}ORQhUVa r T"sNbwUnJ l bVJ`W k JL�
�)� � W���¨ y H k o k�k s"��ORx}®�s k QÊO¸SBZ|b<EJ`x k bVH k_l UVa l OYª�OYbwJLaBT�s k Q`O�SgouUnaBW>bwH k �na r UVx k �	bwa{bVH k Î"UV�nbC�nEJ�bwx}H
WvO¸S OR�n� r W k KROYQ r"k � � ¨ �9� W���Z � W���Z ��� W��EORT"s �)� � W���¨
y H k·Ô µÏ[?��OYx}®�ªRUVa r T9s×J`�2a l bVJ`aBT�OYQe¨ Ã H k T l U k � k T�b¸ZÒJLb2J`�_ORT z ¬ �#z fåf��Va r UVx k EJLbwH�O � Wv� z ¬
bVJ`W k ORT"s � Wv� z fåföbVJ`W k ¨ y H kgÔ µÏ[>�nbwORUnbV�{O�bdb�� � Wv�m¨ y H k WXO Ñ JLW r W ORW l Q`JLb r s k aRoCbVH k
Ô µÏ[ �Va r UVx k J`� �]�Y� ¨ �"�4Ð � l � Ë ¶ ��( aRoÆQ`J`T9®�UwOYb k ÍÓ¨ Ô µÏ[ JL�CªRJLK k T l UVJ`aRUVJLb<SgOYb�bwH k Q`JLT"®�Z�Je¨ k Z�JLohbwH k U k
JL�4O Ô µÏ[ x k QLQeZ�JLb2EJ`QLQ�� k �Vx}H k s r Q k s×ouaBU4a r b l"r b�aBTÖbVH k QLJ`T"® � k ouaRU k OYT|S¯7ORJLbVJ`T"ª ³ µÏ[?x k Q`QL��ORU k
�nx}H k s r Q k sÆ¨
³ Q`Q�bVUwOYÕ�xØJ`� r T"JLs"J`U k x�bwJ`aRT�ORQe¨ ³ Q`ORUVª k�Ë J`TIÎ�T"JLb k Í_Î�Q k bwUwOYT"�no k U{O l"l Q`JLx¸OYbVJ`aBTÖU r T"�·aBT'bwa l aRo y p «
ouaBUÏbVH kPy p « �Va r UVx k ��¨ y H k KYORUVJ`OR�"Q k �æWvO¸S OR�n� r W k KYORQ r"k � �ØOYT"s � �I¨
z�r U lhk U#ouaBUVWvORT"x k W k bwUVJLx�J`�ÏbVH k WvO Ñ J`W r W Ç|r"k�r9k Q k T"ªRbVH@¨ z �"� k UnK k bVH�OYbçbwH k [Ea r T9s y UVJ l¯y J`W k
Ë [ yçy ÍvaRodbVH k T k b<7aBUn®öW k OR� r U k s J`T x k QLQ`�vJ`�� � � W�� � �R¹ �Äx k Q`QL� É W���� �R�B� Z � � � x k Q`QL��¨ ÃÄk
x}H�OYUwORx�b k UnJ`È k bVH k � r9ÅÒk UnJ`T"ª�OR�2O�ouUwORx�bwJLaBT¯aRoå[ yçy ¨

� 
¯ä�� â�� �{Þåä�à�Ý O �2Tåâ���Þ�T

ÃÄk Î�Un�nb l U k � k T�bPbwH k U k � r QLbV�4EJLbVH°�VH"aBU#b�o k�k s"��ORx}®Ös k Q`O�S��m¨ y H k � k U k � r QLbV���VH"a� bwH�O�b�bwH k � r9ÅÒk U
U k�Ç|r J`U k W k T�bPs kmlÒk T"s r"l aBT°bwH k o k�k s9��ORx}®°s k QÊO¸SB¨g¬ k�Ñ bP k WvOR® k bVH k o k�k s"��ORx}®°s k QÊO¸S°Q`ORUVª k ORT"s
�nH"a�.bwH"OYbNbwH k � r9ÅÆk U U kmÇ�r J`U k W k T�b¯J`� Ç|r JLb k QÊORUnª k ¨ ~ T9s k UNbVH k � k xmJ`Unx r W��nbwORT"x k ��Z4bVH k �nEJ�bwx}H
�nx}H k W kØr � k s)x¸OYTæ�nJ`ªBT9JLÎ�x�ORT�bwQLS�U k s r x k bVH k � r9ÅÒk UPU kmÇ�r J`U k W k T�b¸¨ y H k bwH9J`UVs°� k b·aRo k�ÑIlhk UVJLW k T�bw�
�nH"a�E�_bwH k{k�ÅÆk xmb_aRo Ô µÏ[/bwUVOYÕ�x·EH"JLx}HÖx�O r � k �4H"JLªBH¯KROYUVJÊOYT"x k J`T bVH k{³ µÏ[?x¸O l ORx�J�b<SB¨ ³ ª�ORJLT¯bVH k
JLW l Una�K k s¯�#EJLbwx}H��Vx}H k W kvËÌ� [Et#p ³2F Íçx¸ORT¯xmaBT�bwUVaRQ@bwH kPÇ|r"k�r9k �_bVaØs k �nJ`U k s�KYORQ r"k �m¨
y H k QÊOR�#b	� r �"� k x�bwJ`aRTN�VH"a�E�	bwH�OYb	bwH k_Ç|r"kmr"k �7EJ�bwH y p « a�K k U ~ µÏ[ s k�lhk T9s r"l aBTvbVH k � r WaRoÆbVH k
y p « U k x k JLK k UçEJ`T"s9a]E�m¨

� � � #
	i���Æ8 �	��=��d
�i��� �C�×12�����������ö����-�������-���q��D��/�6:#���

y OR�"Q kd� �nH"a�E�	bVH kçkmÅÒk x�b	aRoÒbVH k T r W�� k UqaRoÒ�Va r UVx k �7OYT"sgo k�k s9��ORx}®gs k QÊO¸SgaBTgbwH k WXO Ñ JLW r W Ç�r9k�r"k
Q k T"ªRbVH@¨'¬_aYbwJ`x k bwH"OYb�bwH k Ç�r9k�r"k Q k T"ªRbVH�J`T"xmU k OR� k ��EH k T k J�bwH k UibwH k T r W�� k U�aRo2�Va r UVx k �ØaBU{bVH k
o kmk s"��OYx}® s k Q`O�SNJ`�çJ`T9x�U k OR� k s@¨ � a� k K k U�Z�bwH k JLT"x�U k OR� k JL�çT"aRb l Una l aRUnbwJLaBT�ORQÒJ`T k JLbwH k UEx¸OR� k ¨

� ��� #
	i���Æ8 �	���Ø�C��$��4�6��-���q��D��/�6:5���2� ����-.8 !��>1EA !´89��! 12�%!��6
�

y OR�"Q kd� �VH9a]E�ÏbVH k WvO Ñ J`W r W Ç|r"kmr"k �çEH k T bwH k o kmk s"�"ORx}®Ns k QÊO¸SXJL� �)� � Wv� ËÌk�Ç|r OYQÒbwa�bVH k [ yçy ÍÓ¨
t<T×bVH"J`��x�OR� k Z@bwH k ��OR�VJLx � [2t#p ³ OYQ`ªBaBUnJLbVH"W s"a k ��T"aYbds"a k �dT"aRb4x�aBT�K k UVª k EJ�bwH"JLTÖbwH k �VJ`W r QÊOYbVJ`aBT
bVJ`W kNË OR�Òa r b �R� UVa r T9sÖbwUnJ l �wÍ�¨ y H kiÇ�r9k�r"k Q k T"ªRbVH×® kmk�l �PJLT"x�U k OR�nJ`T"ª Ë s k T"aRb k s°��S � r T|�ha r T"s k s �
JLT bwH k b}OY�"Q k Í�¨ y H"J`�vJ`�X� k x�O r � k×y p « J�bw� k QLo4b}OR® k � � �'UVa r T"söbwUnJ l ��bwaÄQ`a�ORs�bwH k Q`J`T9®�ORT"söbVH k
U k WvORJ`T"JLT"ª¯bwJ`W k J`�iT9aRb k T"a r ªBH�ouaRU{bwH k �nEJ�bwx}H��nx}H k W k bwa×xmaBT�K k UVª k ªBJ�K k T�bwH k QLaBT"ªÖ[ yçy ORT"s
bVH k KROYUnS�J`T"ª¯s k WXOYT"sÄaYo7bwH k�y p « �na r UVx k �m¨ y H k�Ç|r"k�r"k Z�H"a� k K k U�Z��nb}OY�"J`QLJ`È k �4ouaBUdbwH k�k T"H�ORT9x k s

�



y OY�"Q kg� � �åÅÒk x�b4aRo�¬ r W�� k UEaRoqG�a r UVx k �2ORT"s�f k�k s"��ORx}® j�k QÊO¸S

¬ r Wi� k U f k�k s"��ORx}® j�k QÊO¸S Ë Wv�wÍ Ð O Ñ��&Ë x k Q`QL�}Í
aRoåGIa r UVx k �

� � ¨ �9� ���B� � Ë�� ¨ �B�B¹ � [ yçy Í
� � � ¨ �9� �R� � � Ë�� ¨ �9� � [ yçy Í

� ��� � ¶ � � ¹�Ë�� ¨ � �-� [ yçy Í
� � ��� �]�Y�B� � Ë�� ¨ � ¶ ¹ � [ yçy Í

�nx}H k W k Z � [Et#p ³2F O�b � ¨ ¹ �Ú[ yçy ¨ y H k Q`ORUVª k � r9ÅÒk UdU k�Ç|r JLU k W k T�bPJL�4s r"k bVaNbwH k QLaBT"ªXo kmk s"�"ORx}®
s k QÊO¸SgaRohbwH9J`��x�aBTIÎ�ª r UVOYbwJLaBT@¨ y H r �mZ� k x�aBT"xmQ r s k bVH�OYb�bwH k �#EJLbVx}HX�Vx}H k W k H�OY�COP�VJLªBT"J�Î�x¸ORT�b k�ÅÆk xmb
aBT bVH k � r9ÅÒk UEU kmÇ�r J`U k W k T�bw�EouaBUÏbwH kP³ µÏ[/� k UnK�J`x k ¨

y OR�9Q k·� � �åÅÆk xmb2aRo�²�aBT"ª�f k�k s9��ORx}® j�k Q`O¸SI�2ORT9s¯bVH k G�EJLbVx}H°GIx}H k W k

¬ r W�� k U f kmk s"�"ORx}® j�k Q`O�S Ë W��}Í G�EJ�bwx}H Ð O Ñ��èË x k QLQ`�wÍ
aRoåGIa r Unx k � GIx}H k W k

� � �)� � � [Et#p ³ ~ T��ha r T9s k s
� � �)� � � [2t#p ³�F � ¨ ¹ � [ yçy

� ��� #
	i���Æ8 �	��� !5$ ! �4����� ���6��� �	� *�, *��q��DE$	��� �d��- ������
è�

y OR�"Q kg� �VH"a�E�dbwH k WvO Ñ J`W r W Ç|r"kmr"k �PEH k T)O H"JLªBH×ouU kmÇ�r9k T"x�S Ô µÏ[ ��ORx}®|ªBUVa r T"sæJ`� r � k s@¨ ÃÄk
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