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²´³ ]Uofefhio#��Y-µ ³ o�`c�¶,hi_ c2[l`�3_ Y'o�c4j�Y'µ"X}cKµnY'eE`a [%]U_ ³ µihi]�o�`]2gf�4g^·
es]U[4r'hi]�µn_ Y-[Ke�YIg^��g¨rtcK[Ke�Y'[3h¸��c	g'j@¹ ³ c	g^hi�3µiY'_ Y'[	e�Yº]���c ³ e�]�o�`]
�4[»[,�3Y'mKc¼�Pc�o�_2]�e�c4½¿¾,Y6efos]�es]���Y6�4[4]�h¸��Y-]F¹K]�]�[	efhi���4]
�3Y ³ �3�3µih¸r']UoIr-]��3]¼gfY'_ YEg~e�ofYÀ�3[ ³ ]�oI��Yd]Uofe8`a r'�3µnc	g ��Ydo�Yt·
m,h¸g^hE`c�[%gfc��3o�Y¨]�g ³ Y-rÁe�cKgDr'hnY-[Ke8`anÂ rtc	gD��Y)]U_ ³ µihic2hn[	efY-o3`Y-g ³ ]�o�]
µicKgd_NhiY'_��3o�cKg%��Y¼µ¸]Ã¾�Ä ² ½#ÅÆ]Uos]Fe�]Uµ Â [@jÇµ¸]ÉÈ��3[	es]ËÊlhn·
o�Y-rtefhim�] ³ o�c ³ �4g^cË]F�4[4]�g^Y-ofhiY��Y_ hiY'_)�4ofc	gB��Yµ¸]Ë¾3Ä ²
Ì �3Y��PcKof_2]�o�]�[¿Y-µ � c�_ hne3`YÉÄ��3hÍe�c�o�hi]�µ Ì �4YÃg^YÉY-[4r']�of�	]Uo�`]
�3Y»o�Y-r']��4]Uo¼¹�o�Y'm,h¸gf]�o¼Y-g^efcKgQ]UofeE`a rt�4µnc	g¼��YÃo�Y'm,higfhE`c�[ÎgfcU·
�4ofYBefY-_ ]Kg ��hnmKY'osg^c	g'½ ² �Pc�ofef�3[�]��3]�_NY-[	efY:Ï4]6Ï�]U�3h¸��cÐ�3[4]
o�Y-g ³ �3YEg~es]��3[#`]U[3hi_ Y'_ Y'[	efY ³ cKgfhÍe�hnm�] ³ cKo ³ ]�o^e�Y��Yefc���c	g
µicKgº_ hnY-_)�3o�cKgIr'�3¹K]Frtc,c ³ Y'os]�r'h-`cK[ËgfY6gfc�µihir'hÍe�`c�¹ Ì �3Y6Ï4]U[
Y-_ ³ Y-Ñ-]��3c¼¹K]¼]Ðefos]U��]�\^]Uo ³ ]Uos] Ì �3Y%Y-[ÉY'µ ³ o�`c�¶,hi_ c�XZcU·
µiYte8`a [Ò��Y-µ�gfY'�K�3[4��cËg^Y-_NYEg~e�ofYÐ��YËÓ-Ô�ÔKÕ¼¹K]Q] ³ ]�ofY-Ñ-r-]U[�µnc	g
³ ofhi_ Y'o�cKg�]�o^e8`a rt�3µicKg-½�Ä�µ � c�_ hne3`YpÄ}��hnefc�o�h¸]Uµ4YEg~es]Uo�`]��Pc�o�_2]���c
³ c�o ² �K�4g~e8`a [¼¾D`]U[4rsÏ3Y-ÑI��]8mKY'�K]Ö1Å�o�Y-gfhi��Y-[	efY�j"Ä��4gf×�]Uµ�Ø#Y'of·
o�hi×�cÚÙp[3hi��Y-o�gfhne�]�e�Y-]	ÛÁj ² [	e^¶�cK[ ² µn��Y'os��hBÜ���o�hncKÑ'cKµi]¿ÖP��[4g^·
e�hÍe���efcÒ��Y ² g^efo�cU�f`a gfhir-]���Y ² [4�4]Uµi�4r�`a ]Ë¹Ý��]U��c�os]�e�c�o�hnc���Y
² g~e�ofc��^`a g^h¸r']%Ä}g ³ ]Krth¸]Uµ}¹ÐÞq`a g^h¸r']6Þ3�3[4�4]U_ Y'[	e�]�µ¸Ûtj�Þ3Y-of[4]�[4��c
bdc�o�Y'[3c ��[4gfY'ofefh¸g¨ÖP��[�g~e�hÍe���efcº�3Y ² g^efo�cU�^`a gfhir-]���Y � ]�[4]Uo�h¸]�gsÛÁj
�#]��7]UY-µp�DY'��c�µic�¨`c ³ Y'Ñ¼Ö7��[4g~e�hÍe���efc��3Y ² g~e�ofc��^`a g^h¸r']d�3Y � ]U·
[�]Uo�hi]Kg�Ûtj,ÈKc�os��h�ß�c�o�o�]¨�pc,r-]BÖ1Ùp[3him�Y-o�gfhne�]�eD��YÇXq]UosrtY-µncK[4]KÛ�¹
È	]Uhi_ Y%à�]U_ c�os]U[3c � ]Uµim�cFÖ1Ùp[3him�Y-o�gfhi�4]�� � cK_ ³ µn�3efY'[�g^YÀ��Y
b6]���o�hi��ÛÁ½ ² efc���c	g#Y-µnµicKglÏ4]8¹ Ì �3Y�]���os]���YErtY'o�µiY-gpgf�d�3�3Y-[4]
mKc�µi�3[	e�]K��½

Ä�gphi_ ³ o�c��4]��3µnY Ì �3Y)Y-g^efY�XZcKµnY'eE`a [ ³ ]�gfY¨]IgfY'op�3[�]Io�Yt·
m,h¸g~es]I��Y�hn_ ³ ]KrÁefcºhn[	efY-of[�]�rthic�[�]Uµ@rtcK[%�3[d�Ko�]�[:[�`�3_ Y'o�cº��Y
r'hÍes]�g}¹)es]U_ ³ c,r'c)YEg�Y-gfc¨µic Ì �3Y#gfY ³ ofY'efY'[���Y�½�¾,hi[IY'_��4]Uo���c
]�µic Ì �3Y©gE`a gfY�]Kg ³ hnos]¨YEg Ì �3Y�µicKgZ]UofeE`a rt�3µicKg}��Y©ofY-m,higfh-`cK[ Ì �3Y
] ³ ]Uo�Y'ÑEr']�[©gfY-]�[Ç��Y�]Uµne�]#r']Uµih¸�3]��©rthiY'[	e8`aÍÂ r']3jEY-g�rto�hnefcKg ³ cKo@Y-g^·
³ Y-r'hi]�µnh¸g^e�]�g�o�Y-r'c�[3c�rth¸��c	g#¹dgfc��3o�Y¨e�Y'_2]�g Ì �3Y ¹K]IefY-[3�K]�[6c
gf�4g�rthnefY-[¨�3[�]�_ ³ µnhic#hi[	efY-o3`YEg�Y'[)µi]lrtc�_��3[3h¸�3]��)]�g^efo�c�[p`cK_Nh¸r']
YEg ³ ]�á[3cKµi]4½"��cKg�]�o^e8`a r'�3µicKg�g^Y ³ �3�3µihir-]Uo�`]U[ ³ c�o�hi[,m	hne�]KrthE`c�[I��Y-µ
� cK_ hÍe3`Y2Ä���hnefcKofh¸]UµSj�Y'[r']Kg~e�Y'µiµi]�[3cBcÀY-[hi[3��µ'`YEg'½ Ä�µ ³ o�c ³ hnc
� cK_ hÍe3`YpÄ���hnefcKofh¸]UµSj�c ³ Y-o�gfc�[4]KgÆ]ÇµicKg Ì �3Y#Y'µiµnc	gÆµnc�g^cKµnh¸rthnefY-[@j
o�Y'm,h¸gf]�o�`]�µicKgD]Uofe8`a r'�3µnc	g}]�[	efY-gD�3Y¨g^� ³ �3�3µih¸r']�r'h-`cK[@½



� � `�3_ Y'o�c2Õ3j3_2]Uo�Ñ'c:Ó-ÔKÔ�Õ

Ä}g ³ Y'os]U_ c	g Ì �3YÝY-g^e�]¡hi[3h¸rth¸]�e�hnm�]´efY'[4�K]´gf�4gQ�Po���efc	g
¹ ³ c��3]�_ cKg6�3Y'µiY'hne�]Uo�[3c	gdrtcK[¡]UofeE`a rt�3µicKg%�3YQ]Uµne�]Ér-]Uµihi�4]��
r'hnY-[Ke8`anÂ r']4½

� cK_ c#m�Y-hig-j�Y'µ,[�`�4_NY-ofc Ì �3Y�e�Y'[q`Y'h¸g�Y-[)m,�3Y-g^efos]�g�_2]U[3c	g
³ �4Y-��YqrtcK[4g^h¸��Y-o�]�o�gfY���Y�e�o�]�[4gfhir'h-`cK[¨Y'[	efo�Y�µ¸] ³ ofhi_ Y'os]DYtes] ³ ]4j
��cK[4��Y ³ �4gfhi_Nc	gNY'[Ë_ ]�o�rsÏ�]dµ¸]_2] Ì �4hn[4]�ofh¸]6�3Y:µ¸] ³ �3�3µihÍ·
r-]�rthE`c�[�jZ¹Ëµ¸]¼g^Y-���3[4�4]3j Ì �3Y6rtcK_ c¼cKg ³ o�c ³ c�[4Y'_ cKg-j ³ ofY'·
e�Y'[4��YÐg^Y-oº_�`]�gB��hi[p`]U_ h¸r']¼¹ÉrtcK[É_)�4rsÏ4c�_�`]�gºr'c�[	efY-[3h¸��c
r'hnY-[Ke8`anÂ rtcNY'[%r']K�3]NY-��h¸rthE`c�[�½

Å�ofYEg^Y-[	e�]U_ c	g©Y'[Y-g^efYºXZcKµnY'eE`a [��]�g^e�]U[	e�Y-g©o�Y-g<`�3_ Y'[3YEg
��Y�e�Y-gfhig¼�3c,rtefcKo�]�µnYEg'j Ì �3YÉg^Y-���3hio�`]U[¿gfhiY'[4��cÚ�3[4c¡��Y�µnc	g
] ³ ]Uofe�]K��cKg Â \~cKg���YNµnc	glgfhn�K�3hiY'[	efYEg#[�`�4_NY-ofc	g'j<]�gE`a rtc�_ cB�3[
�3o�Y'mKY�gf�3_2]Uo�hncB��Y)µic Ì �3YNg^�4r'Y-��hE`cºY-[dµ¸] ² g�]U_��3µiY-]:Ülos��hn·
[4]�ofh¸]º�3YNµ¸]B¾3Ä ² rtY-µnY-�3o�]K�3]2Y-µDÓ��º�3Y�[3c�m,hiY'_��3ofYN��Y'µÆ]�á[3c
³ ]Kgf]K��cI¹%�3[�]Ihi[��Pc�o�_2]�rthE`c�[d]KrÁe��4]UµihnÑE]��3]º]�rtY-o�r-]I��YNµi]ºc�of·
�	]U[3hiÑ-]KrthE`c�[)��YZµ¸]p�^�f���DY-�3[3hE`c�[ � hnY-[Ke8`anÂ r']p�3Y}µ¸]�¾3Ä ² Ì �4YZgfY
r'Y'µiY'�3os]Uo�`]ZY'[)gfY ³ e�hnY-_)�3o�Y�Y-[¨ß�Y-[3Y'o�hÍ�PYK½�ß"]U_��3ht`Y'[©hn[�rtµi�3hn_ c	g
�3[¼] ³ �3[	efYIgfc��3o�YN�3[[	�4Y'm�c%gfY'o�m,hir'hnc ³ ]Uos]:µi]Àr'c�_)�4[3hi�4]��
]Kg~e�ofcK[p`c�_ h¸r']©[4]Krthic�[4]�µ Ì �3YpÏ4]¨r'c�_ Y'[4Ñ-]��3c¨]©�P�3[4r'hncK[4]Uo�Y-[
Y-µ���[�g~e�hÍe���efc2��Y©Þq`a gfh¸r'])�3Y � ]�[Kes]U�3o�h¸])] ³ ofhi[4rth ³ hicN�3Y�ÓEÔ�Ô�Õ4½
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Ä�µ#�@`a ]�Ó��¼�3Y%[3c�m,hnY-_)�3o�Yd��Y�ÓEÔ�Ô���j}r'c�hi[4rth¸��hiY'[4��cQrtc�[�Y-µ
r'c�_ hiY'[3Ñ-c �3Y'µ � cK[3��o�Y-gfc��! #"%$'&)(�*,+.-/".0/$2143�$'&�-,56-/7�8:9;0<8=-/5?>
$A@60CB/ �DFE�+!5G(H"G14&JIK@=+%*,0ML j	rtY-µnY-�3o�]�_ cKg�Y'[º¾�Y'm,hnµiµ¸]Çµi] ² g�]U_N·
�4µnYE]ÇÜlos��hi[4]Uo�h¸]3j Ì �3Y�j�r'c�_ c©Y-g^e�]��3µnYErtY-[�µicKg"Y-g^e�]Uef��e�cKgÆ��Yqµ¸]
¾3Ä ² j�g^Y¨Ï�]2��Y)rtcK[,m�c�r']�oq]�[,�4]Uµi_ Y'[	efYK½ ² �4[ Ì �3Y¨Y'[%�4ofY-m�Y
o�Y-r'hn�4hno3`Y'h¸g@�4[4]#r'c ³ h¸]l�3Y'µ ² rte�]�Å�o�c�m	h¸gfhncK[4]Uµ��3YZ��h¸rsÏ4]l]�g�]U_N·
�4µnYE]3j-\~�3[	efc)r'c�[Ihi[��Pc�o�_2]�r'h-`cK[No�Y'µ¸]�e�hnm�]¨]¨�3[4]¨_ c���h Â r']KrthE`c�[
�3Y'µÆo�Y'��µ¸]U_ Y-[Ke�c:�3Y2µi]%¾,c�rthiY-�4]���j"rto�Y'Y'_ c	g Ì �3Y YEgÇhn_ ³ c�of·
es]U[	efY Ï4]KrtY-o�Ï4hn[4r-] ³ h'`YNY'[]Uµi���3[4cKg ³ �3[	efc	gÇ��Y hn[	e�Y'o3`Y-g Ì �3Y
Ï4Y'_ cKgqY-[Ke�ofYEgf]Kr']K��c���YÇµicNefos]�es]���c Y'[:µ¸]2]�g�]U_)�4µnYE]3½

Ä�µ ³ ofhi_ Y'o�cº��Y�Y'µiµnc	g'j Ì �3Y)[3c	gl�3Y'��Y ³ o�Y'c�rt� ³ ]Uo�]2efc�·
�3cKg-j"YEg¨Y-µ}��YBµi]À�7]�µÍes]d��Y ³ ]U�Kcd��YB]�µn�K�3[3cd��YBµnc	g¨_ hnY-_N·
�4ofc	g'½ � cK[��PY-rsÏ4]��3YFÓ-Õ¼�3Y6_2]Uo�Ñ'c���YQÓ-ÔKÔ�Õ3jDgfY'�q`�3[Éµnc	g
�4]�efc	gÇ��Y'µ�efY-gfc�o�Y'o�c4j�NO�º_ hnY-_)�3o�cKg©[,�3_ Y'os]Uo�hicKg ÖPY-µ �HP j ÔRQ
�3Y#µicKg�_ h¸g^_ c	g�Ûtj�S � \~�3[3hic�o©ÖTS � ½ SRQNÛÆ¹ÀÓ#]Kg^c�r'hi]K��cºÖ~Ó�S4j U�QNÛ
[4c#Y-g^e�]��4]U[�]Uµ,rtc�o�o�hnY-[Ke�Y���Y-µ ³ ]���c���Y}gf�4g"rt�3c�e�]�g�VUYEg~e�c#Ï4]KrtY
�4[efcUes]UµZ��Y%Ó��O� ³ Y-o�gfc�[4]Kg'j"] ³ o�c8¶�hn_2]K�3]U_ Y'[	e�YN�4[efY'osrthic
�3Y'µ�[,�3_ Y-ofcº�3Y)_ hnY-_)�3o�cKg#��Y)µ¸]º¾�Ä ² ½<��]2hi[4gfhig^efY-[4rth¸]I��Y-µ
e�Y-gfc�o�Y'o�cÇ]�rÁe��4]Uµ4¹N��Ylg^�I]�[Ke�Y-r'Y-gfc�o�Y-[2Y'µ�r-]Uo���c�jU¹�Y-µ4Ï3YErsÏ3c
�3Y Ì �3Y ]UÏ3cKo�]IY'µ ³ ]U�KcB��YNµ¸]�g©rt�3c�e�]Kg#Ï4]:��Y g^Y-o��3c�_ hir'hnµihn·
]K��cIrtcK_ c r'c�[4�3hir'h-`cK[�3<+W560YX;ZO(�56-/5 ³ ]Uos]NgfY'o#_NhiY'_��3o�cI��Y
³ µnY-[3c¼��Y'o�Y-rsÏ3c¼��Y%µ¸]¼¾�Ä ² j�Ï4]�[QÏ3YErsÏ3c¼��h¸g^_ hi[	�4hnoºgfY'[�g^hn·
�4µnY-_NY-[	efY)Y-µ�[�`�3_ Y'o�cº��Y\[ _ c�o�cKgfcKg�]nj ³ Y-ofcB]U�3[6]KgE`a Ï4]8¹:�3[
³ c�osrtY-[	e�]�\~YN��Y2rt�3c�e�]Kg#hi_ ³ ]U�	]��3]Kg Ì �3YNefhiY'[4YN�4[6hi_ ³ ]�rÁe�c
�3hno�Y-rtefcNY'[Àµi]KgD]�rtefhim	h¸�3]K��Y-gq��YÇµ¸]2¾,c�rthiY-�3]K��½ÆÅ�c�oqY~\~Y-_ ³ µnc�j
�4[4]���Yµi]KgIh¸��Y-]Kg Ì �3Y%e�hnY-[3Y6Y-[Ã_ Y'[	efYdµ¸]Fr'c�_ h¸g^hE`c�[�Y'[3·
r-]Uo��K]K�3]¨��Y©µ¸]�cKof�	]U[3hiÑ-]KrthE`c�[I��Y©µ¸]N�^�^�Z�DY'�4[3h-`cK[ � hiY'[	e8`aÍÂ r']
YEg ³ ofc ³ cKo�r'hncK[4]Uol]8¹	���3]�glY-r'c�[p`cK_Nh¸r']Kg#]BY-g^ef�4�3hi]�[Ke�Y-g ³ ]Uos]
Ì �3Y ³ �3Y-�3]�[%m,hi]U\^]UoD¹À]�gfhig^efhiop]2µ¸] _Nh¸gf_ ]4½ZÅÆ]�o^e�YÇ��Y¨Y-g^e�]Kg
]8¹,�4�4]�g ³ ofc�r'Y-��Y-o�`]:��Y µnc	gl�Pc�[4��c	g Ì �4YNµ¸]%¾�Ä ² o�Y-r-]U�4�3]B]
³ ]Uofefhio���Y}µi]Kg�r'�3cUes]�g-jE¹ÇgfhKYEgf]Kg�]8¹,�4�3]Kg@YEg~e�`]U[¨µihn_ hne�]K�3]�g ³ cKo
]�µn�q`�3[:�7]�rtefc�oEj4YEg^YÇYEgpµ¸] �7]Uµne�]2�3Y ³ ]U�KcI��Y¨µ¸]�glrt�3c�e�]�g-½qÅ�c�o
YEg^c�jU]U�3[ rtcK[�Y-µ�ofhiY-gf��c©��Yqo�Y-gf�3µÍes]Uo ³ Y-g�]���c	g'j�c	g�hn[4g^e�]�_ cKg�]
] Ì �3Y'µiµnc	g Ì �3Y�[3cNY-g^e3`Y-hig}]Uµ��@`a ]¨]Nrtc�[	es]�rÁes]UoZrtc�[ºY'µ�efYEg^cKofY-ofc
¹Bg^cKµn�4r'hncK[4]UoqY-µ ³ o�c��3µiY'_2]3½C^`_�o�]Krth¸]�g ³ c�op]U[	e�hir'h ³ ]K��cMai½

Ä�µ�[�`�3_ Y'o�c6��YB]K�3g�rto�h ³ rthic�[3YEg¨]dµ¸]6¾�Ä ² Ï4]6g^Y-���3h¸��c
r'ofYErthiY'[4�3cÀ]À�4�3Y'[¼o�hÍe�_ c4½ºÄ�[Ðµ¸]%]�g�]U_��3µiY-]À��Yº¾,Y-m	hiµiµi]%gfY
]K��_ hÍe�h-`c rtcK_ c)[,�3Y'mKcKg}_ hnY-_)�3o�cKg}[,�3_ Y'os]Uo�hnc	g�]N��hnYErth¸g^hiYte�Y
�3c,rtefcKofYEgJVKefo�Y-g}Y-g^ef�4�3hi]�[Ke�Y-gZg^cKµnh¸rthne�]�ofcK[Ig^�B]���_ h¸g^hE`c�[ºr'c�_ c
_ hiY'_��3ofc	g�\~�3[4hncKo�¹©Ï,�3��clrt��]�efo�c#]K��_ higfhncK[3Y-g���Y�_ hiY'_��3ofc	g
]Kg^c�r'hi]K��cKg-½ � cK[Kes]U[4�3cB]ºefc���cKglY'µiµicKg-j�Y-µ�[l`�3_ Y'o�cIe�cUe�]�µÆ��Y
_ hiY'_��3ofc	g���YDµi]Ç¾�Ä ² Y-gÆ��Y�U � �,j�o�Y ³ ]Uofefh¸��cKg"Y'[ � ÓEÔ#[,�3_ Y'·
os]Uo�hicKg-j@Ó��O�©\~�3[3hic�o�¹%Õº]�gfc�rth¸]���c	g'½ ² _ ³ µnh¸]U[���cºY-µ�YEg~es]�ef��g
³ c�o©Y-µ�rt�4]�µ�g^Y ³ �3YE��Y2Y-g^e�]�o©m	hi[4r'�3µi]K��c%]ºµ¸]%¾�Ä ² j@g^Y2��h¸g^·
r'��efhE`c4j�m�c�e�`cI¹À] ³ ofcK�p`cI�3[4]I_Nc���h Â r-]�rthE`c�[d�3Y'µ��DY'�Kµi]�_NY-[	efc
³ c�oBµi] Ì �3Yµi] Â ���3os]¼��Yd_ hiY'_��3ofcQ]�gfc,r'hi]K��c ³ �3YE��YgfY'oEj
]K��Y'_�`]Kg)��YB�3[4] ³ Y'osgfc�[4]À�f`a gfhir-]3j��3[4] ³ Y-o�gfc�[�]2\~�3o8`a ��hir-]Àc
�4[4]ÇY'[	e�hi�3]K��½�Ê#YlY-g^efYp_ c���c¨gfY ³ c	g^hi�3hiµnhne�]¨µi]¨]K��Ï3YEg^hE`c�[2��Y-µ
Å�µi]�[3Ytes]Uo�hnc��3Ybd]K��ofh¸�É¹É��Y-µ � `a osrt�3µic ² g^efo�c�[#`c�_ hir'cF��Y-µ
bdY-��hnefY-ofo�`]U[3Y-c Ì �3Y©Ï4]���`a ]U[:g^cKµnh¸rthne�]K��c2g^�À]��3g�rto�h ³ r'h-`cK[@½
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ÊlY-g���Y ³ o�hi[4rth ³ hicKg@��Y#Ó-Ô�ÔKÕ}gfYÆY'[�rt�3Y-[Ke�o�]qY-[��P�3[4rthic�[�]U_ hnY-[	efc
�4[ g^Y-ofm,h¸rthicÎ��Y¡]8¹,�4�3] ] µicKgÃ]Kg~e�o�`cK[3c�_ c	gÉ��Y¡rtY-[Ke�ofc	g
YEg ³ ]�á[3cKµnYEg Ì �4Y6��Y-gfY'Y-[É]�r'r'Y-��Y-oI]��3]UefcKg2�3Yd_ higfhncK[3Y-gº��Y
os]8¹�c	g�k)j�gfc�µihir'hÍes]Uo�e�hnY-_ ³ cN��Y#cK�4g^Y-ofm�]KrthE`c�[ Y'[Iµ¸]�g}_ higf_2]�g-j
o�Y-�3�4rthioÇ¹6]U[�]UµihnÑE]UoÇ�3]�e�cKg-j@YtesrU½IÄ�µ�g^Y-ofm,h¸rthic:gfY Y'[4r'�3Y'[	efos]
�3hig ³ cK[3hi�3µnY¨]�e�o�]8m}`YEg}��YÇµ¸] ³ `]U�Khn[�]��ÐY'�

���,�	�Z�f�,�3� � y4�,��|Á�8{4��y�|1�,�<�K�Uy��q|�z4�
��]¼_ cUe�hnm�]KrthE`c�[ ³ o�hn[�rth ³ ]Uµ���YdY-g^efYg^Y-ofm,h¸rthic4jqY-g ³ ofc�·

_ c�mKY'oIµ¸]���e�hnµihiÑ-]�r'h-`cK[Ã��Y6hi[4g^efo��3_ Y'[	efc	gº��Yo�]8¹KcKg2k ³ cKo
³ ]UofefY6��YÐ] Ì �3Y-µnµicKg Ì �3Y6efc��3]8m�`a ]Ð[3cFµic�Ï4]KrtY'[Ãr'c�[Éo�Y'�K��·
µ¸]Uo�h¸�3]���jÇYEg ³ Y-r'hi]�µn_ Y-[Ke�YF��YQklbdb¼j��3[4]»��Y�µ¸]�g ³ hnYE��o�]Kg
]�[3���4µi]�ofYEg%��Y'µ ³ o�c���os]U_2]�ØpcKofhiÑ'cK[	efY � �O� ����YQµi] ² ��Y-[�·
r'hi]»Ä�g ³ ]�r'hi]�µ¨Ä��3o�c ³ Y-]4½ k�bdb gfY'o�`]�µi]�[3Ñ-]K��cÃ] Â [4]�µnYEg
�3YFÓ-ÔKÔ�Ô¹�g^Y-o�`] ³ cKoº_)��rsÏ3c�e�hnY-_ ³ cFY-µlhi[4g^efo��3_ Y'[	efcQ��Y
os]8¹�c	g¨k rtcK[F_�`]�gNg^� ³ Y-o Â r'hnYÀrtcKµnYErÁe�c�os]�Ö e�ofYEg)e�Y'µiY-g�rtc ³ hnc	g
r'cK]�µnhi[3Y-]K��cKgsÛÁj)¹ ³ c�ortcK[4gfhn�K�3hnY-[	efYÎ`c ³ efhi_ c ³ ]�o�]ÉYEg ³ Y-rt·
e�ofc	gfr'c ³ h¸]3½ÃÅÆ]�o�]6klbdb Y-µ#gfY'o�m	h¸rthic�¾,k ² ¾3¾���h¸g ³ c�[4Yd��Y
e�c���cIe�h ³ cB��YNg^hi_)�4µi]K��c�o�Y-g ³ ]Uos] Y'm�]Uµi�4]Uolµi]ºr'] ³ ]�rth¸�3]K�%��Y
k�bdb Y'[»cK�4gfY'o�m8]Krthic�[3YEgIYEg ³ Y-rK`aÍÂ r']�g-j Ì �3Y ³ c,�3Y'_ cKgÀrtc�·
o�o�Y'o�] ³ Y'efh¸rthE`c�[F�3Y Ì �3hiY'[�YEg~e3`YIhi[	efY'o�Y-g�]��3cFÖPhi[4rtµi�3h¸��c6�4[3c
³ ofc ³ hnc�j�Y-g ³ YErth¸]Uµi_ Y'[	efY hi[4��h¸r']��3c ³ ]Uos]ºYEg ³ Y-rtefo�cKg�rtc ³ hi]B��Y
�P�4Y'[	efYEg¨�Z`Y-�3hnµiY-gsÛÁ½I��] ³ o�hn_ Y'os]:µnµ¸]U_2]K�3] ³ ]Uos] ³ ofc ³ �3YEg~es]�g
]Iklbdb Ö Ì �4Y ³ c,�3oE`a ]2gfY'o ³ ]�o�] µicKg#��cKg ³ ofhi_ Y'o�cKgp]�á[3cKg#��Y
�P�4[4rthic�[4]�_ hnY-[Ke�c	ÛN] ³ ]Uo�Y-rtY-o�`]dY'[É]U�KcKg^efc6c¼gfY ³ e�hnY-_)�3o�YÀ��Y
ÓEÔ�ÔKÕ3j3rtcK[:�PY-rsÏ4] µ�`a _NhnefYÇÏ�]�rth¸]N�PY'�4ofY-ofc2��YIÓEÔ�ÔKÔ3j�cIgfY-] Ì �3Y
gfhZY-g^e�`]Uh¸g ³ Y'[�gf]�[4��cdY-[���efhiµihnÑE]UoNklbdb¼j"[3cÐ���4�Z`Y-hig)Y'[¼�7]U·
_ hiµnh¸]Uo�hiÑ-]Uo�cKgZrtcK[Ã`Y'µ�_ Y-��h¸]U[	e�YÇ[	�4Y-g^efo�cNgfY'o�m,hir'hnc�½

Ä�µ�¾�k ² ¾4¾Qe�]U_��3ht`Y'[ ³ �3YE��Y]Kg^YEg^cKo�]�ofc	g�gfc��4ofY%c�efo�cKg
hi[4g^efo��3_ Y'[	efc	gÆrtcK_Nc ² ¾ � ² jK�DklßDÄ¹�Y'[ Y-g ³ YErth¸]Uµ ² k ² Þ}j
Y-µ�cUefo�cº�Ko�]�[dhi[4g~e�of�4_NY-[	efcÀ��Y�os]8¹�c	gpk ÖPc ³ efhi_ hnÑE]���c ³ ]Uos]
hi_2]U�KY'[À��Y¨]Uµne�]No�Y-gfc�µi�4rthE`c�[�Ût½

² ��Y-_Ë`]Kg'j�efY-[3Y'_ c	gÇ�P�3[4r'hncK[4]U[���cdµicKg ³ ] Ì �3Yte�Y-g¨[4Y-rtY'·
g�]Uo�hicKg ³ ]Uos]¨µ¸])o�Y-�3�4r'r'h-`cK[º¹º]�[p`]Uµihigfh¸g}��YÇ�3]Uefc	gZ�3Y�os]8¹�c	g�k�j
¹]Uµi���3[3c	g ³ o�c���os]U_2]Kgl]Kr'rtYEg^hi�3µiY-g�µic,r-]Uµi_ Y'[	efY Ì �3Y ³ c,�Z`Y'h¸g
hi[4g^e�]�µi]�oDY'[Àm,�3Y-g^efos]�gZ_�`] Ì �3hi[4]�g-½ � cI�3�4�Z`Y-higqY-[Àr'c�[	e�]KrÁes]Uo
r'c�[Ð[3cKgfcUe�ofc	g�Ö � ��y��3w���{4��y�|��,�<�	��y��q|~z3� ÛZg^h�e�Y'[q`Y-hig©]�µn�K�3[4]
r'�3Y-g^efhE`c�[:Y-g ³ Y-rK`aÍÂ r-]3½

kl]8m,hnY-o@Xq]Uosrtc�[�gÆÖ u4yK�������<��w4��{���y�|S�,���K�Uy��Z|^z�� ÛÁjsÞ3os]U[3·
r'hig�rtc � ]�ofo�Y'os]´Ö �UyK�,�3zK��y	{�w���{4��y�|��,�<�K��y��q|^z3� ÛB¹�ß�Y-ofYEgf]
� Y-�4]UµiµicKg�Ö ��z�u4y,x,x	�4��w4��{���y�|S�,���K�UyU�q|^z�� ÛÁ½ ��[4g^efhnef��e�c ��Y
Þq`a gfhir-]���Y � ]�[	e�]U�4ofh¸]BÖ � ¾,� � ·�Ù � Û
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� cK_ cÇ¹K]Çg�]U�q`Y-hig-jUY-[Ke�ofYDµicKg}�@`a ]�g � ÓD¹ � S¨�3Y#g^Y ³ efhiY'_��3o�Y#��Y
YEg~e�Y#]�á[4c4jUY-[ r'c�µ¸]U��c�os]�r'h-`cK[�rtcK[ Y'µ3��[4g^efhnef�3efc)��Y ² g^efo�cU�^`a g^h¸r']
�3Y � ]U[�]Uo�hi]Kg�¹�c�efos]�gÆhi[4g^efhnef�4r'hncK[3Y-g-j	gfYpm�]¨]¨r'Y'µiY'�3os]Uo�µi]Ç�f�^�
�pY'�3[3hE`c�[ � hiY'[	e8`aÍÂ r']©��Ypµ¸]¨¾�Ä ² Y-[2Y'µ4bd�4g^Y-c¨��Ypµ¸] � hnY-[4rth¸]
¹»Y'µ � cKgf_ cKg:��Y'µ � ]��3hnµ¸��c���Yß�Y-[3Y'o�hÍ�PYÐY'[Ú��]Ë��]����3[�]3½
¾�hn�K�3hnY-[4��c©µ¸]�g"Yt¶ ³ Y'o�hnY-[4rth¸]�g���Yqµ¸] ³ ofhi_ Y'os]#o�Y'�3[4h-`cK[)Y'[ ² µnhn·
r-]U[	efYKj�Y'[ÉÓ-ÔKÔHS�j�¹�3Yºµ¸]%g^Y-���3[4�4]ÀY'[Q¾�]�[�¾,Y'�4]Kg~e�h-`]�[@j�Y'[
ÓEÔ�Ô P jUµ¸])¾�Ä ² rtcK[Ke�hn[�`�4]¨rtcK[2g^�2Y-_ ³ Y,á[4c)��Y#cKof�	]U[3hiÑ-]�o��3[4]
o�Y'�4[3h-`cK[:r'hnY-[	eE`anÂ r'] r-]��3]�m�Y-Ñ©�3YÇ_ ]8¹Kc�oDr']�µnh¸�3]K��½

��]�g)�DY'�3[4hncK[3Y-g � hiY'[	e8`aÍÂ r']�gÇ�3YIµi]d¾3Ä ² YEg~e�`]U[¼]U�3hiY'of·
es]�g�] e�c���cKgQµnc	g�e�Y'_2]�gË��YÝµi]¿]�g^efo�c�[3cK_%`a ]4½ Ä�[ Y-g^e�]
c�r-]�gfh-`cK[�Ï�]U�3o�`]Úg^Y-hig�r'c�[��PY-ofY-[4rth¸]�g�hn[,m,hÍes]��3]Kg¹¿Y-µºo�Y-g^efc
�3YÐµ¸]�gÀr'c�_)�4[3hir-]�r'hncK[3Y-g:g^Y-o�`]�[ ³ o�c ³ �4Y-g^e�]�g ³ c�oÀµicKgÀ]�gfhig^·
e�Y'[	efYEg'½¼��]�gNrtc�[3�PY'o�Y'[4r'hi]Kg)hi[,m	hne�]K�3]�g)Y-g^e�]�o�`]�[¼hn_ ³ ]�o^e�hi�3]Kg
³ c�o ² µn��Y'ofefc � ]�g^efo�cU·�ßqhnos]��3c6Ö7� ² Ä�Þ�ÞÆÛÁj@ÈKcKg3`Y � Y-of[4hirsÏ4]�ofc
Ö7�~Ä�b?> � ¾,� � ÛÁjlb%hirsÏ�]UY'µ¨Þ4Y-]Kg~eFÖ1Ùp[3him�Y-o�gfhi�4]��Ý��Y � hn���3]��
�3Y'µ � ]U��c	Ûtj@È�YEg<`��g _©]�µnµiY'�Kc:b6]UY-g^efo�cÖ1Ù � b6Ûtj@Êl]8m,h¸�?@©c,c
Ö�Ül�4gfY'o�m8]UefcKofhicd�@h¸rs×3Û©¹ÐbdhirsÏ3Y-µZb6]8¹�c�oIÖ�Ül�4gfY'o�m8]UefcKofhicd��Y
_�hi[3Y-�3o�]	ÛÁ½ �@cKg ³ ofc ³ hnc	g ³ ]Uofefh¸rth ³ ]�[Ke�Y-g-jI]UµIo�Y-]�µnhiÑ-]�o¼g^�
³ ofY-hn[4g�rto�h ³ r'h-`cK[@j ³ �3Y-�3Y'[ ³ o�c ³ c�[3Y-o2hn_ ³ ]�o^e�hnoI�4[4]¼rsÏ4]Uo�µ¸]3j
Ì �3Y ³ �4Y-��Y�gfY'o�[ µi]�of�	]=]ÇÖ � N�A N¼_ hi[,��efc	g�ÛtjY[ rtcKo^es]=]ÇÖ~Ó,N�A N
_ hi[,��efc	g�Û�¹�e�]U_��3ht`Y'[ÇÏ4]��3o�`]p�3[)]�_ ³ µnhic#YEg ³ ]�rthic#��YE��h¸r']��3cl]
³ cKg^efY-o�g-½DÄ�µ � c�_ hÍe3`Y � hiY'[	eE`anÂ r'cBÜlof�	]U[3hiÑ-]K��c�oÇÖ �D� Ü©Ûtj4Y-[�·
r-]U��Y'ÑE]���c ³ cKo¨�DcKg�]:Ê#cK_%`a [3�K�3Y'Ñ ß�Y'[3o�Y'hiofcÀrtcK[��PY-r-rthic�[4]�o�`]
Y-µ ³ o�c��Ko�]�_ ] Â [4]�µ@Y'[:�3[:�P��ef�4ofc ³ o�`cU¶�hi_ c4½

² �3[ Ì �3Y�µ¸]Ã�PYErsÏ4]Ãµ�`a _ hÍe�YË��Y ³ o�Y'hi[4g�rto�h ³ rthE`c�[ �P�4YËY-µ
³ ]�g�]���c � �»�3YQ�PY-�3o�Y'o�c4j ³ c��Z`Y-hig6efc��3]8m�`a ] ³ o�c�rtYE��Y'o]»µ¸]
_ h¸g^_2]4j#�3hiY'[ ³ c�oÀrtcKofo�Y'c�r'c�[,m�Y-[4rthic�[�]UµSjDY'[,m,h-`]�[4��cKgfY'µ¸]¼]
b¡`c�[3h¸r']2b%�4o ³ Ï,¹º]�µ@� ² � j3¹I_�`]KgDo�`] ³ h¸�3]U_ Y'[	e�Y��3efhiµnhiÑ-]�[4��c
µ¸] ³ ]���hi[4]��ÐY'� ���,�	�Z�f�,�CBDBEBq|Á�Uy4�"|^z4�����,�3���,z4�8�3����z,y ½

ß�]�[Ke�cIY'µ �D� Ü¿rtc�_ c2Y-µ � c�_ hne3`Y�Ülo��K]�[3hiÑ-]��3c�oD�@c�r']�µ
YEg~e�`]U[Ào�Y-r']��4]U[���cN]8¹,�4�4]�gZY'[Àm�]Uo�hi]KgZhn[4g^efhnef��rthic�[3YEg ³ ]Uos] Â ·
[�]U[4r'hi]�o�µ¸]do�Y'�3[4h-`cK[�¹ ³ ]Uos]À�7]Krthiµnhne�]�o���Y-r-]�gN¹¼]8¹	���3]�gN��Y
m,h¸]�\~Y�g^cK�3ofYpefc���c�])µnc	g�YEg~e��4��h¸]U[	efYEg'½Æß�c,�4]¨µ¸]¨hi[��Pc�o�_2]�rthE`c�[
]BY-g^efY o�Y-g ³ YErÁe�cBgfY�Ï4]�o�`]B��h¸g ³ c�[3hi�3µiY Y'[Ðµi] ³ `]U�Khn[�]F�ÐY'�Ð¹
es]U_��3ht`Y'[ºgfY#��e�hnµihiÑ-]Uo�`]3j,rtcK_ c�gfY#Ï4])m�Y'[4hi��c�Ï4]�r'hnY-[4��c¨Ï�]�g^e�]
]�Ï3c�os]3j,µ¸] µnh¸g^e�] ��Y¨rtcKofo�Y'cN��YÇ[3c�efh¸rth¸]�gD��Y©µ¸]I¾�Ä ² ½
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4���4��� Þ3Y'o�[4]�[4��c2XZY'µihnÑ�`c�[À�Dc���o8`a �K�3Y'Ñ� 9P���,MUGE
4���4�	+�� ² µi��Y-o^e�c ² �4]K�:bdY-��hi[4]� �,.<G'��
�� �DYE]Uµ���[4g^efhnef��e�c�¹ºÜl�4gfY'o�m�]�efcKofhic¨��Y�µi] ² o�_2]��3]¨·
Ù#[3hnmKY'osg^h¸�3]K�B��Y�à�]Uos]U��cKÑ-]
� �	M�G-������� Ó NN��Y©�PY-�3ofY-ofc ��Y2ÓEÔ�Ô��

Ä�[¼Y-g^efY e�o�]��4]�\~cdgfY ³ o�c ³ c�[3Y-[�3cKgÇ[,�3Y-m�cKg¨_F`Ytefc���c	g
³ ]�o�]Ç]���cKo��4]Uo�Y-µ�r@`]�µir'�3µic)��Y ³ Y'ofef�3o��4]Krthic�[3YEg�g^YErt�3µ¸]Uo�Y-g ³ cKo
Y-µÆ_F`Ytefc���cÀ��Y-µ�]U[3hiµiµnc:Y'µ�`a ³ efh¸rtcÀ��Y _©]U��gfg-½���]�gÇgfc�µi�4rthic�[3YEg
r'µ-`]Kg^h¸r']Kgl]ºY-g^efYN_Nc���Y-µnc�j�c���e�hnY-[3Y'[Ðg^hiY'_ ³ o�Y)Y-µ�m8]�µncKo��3Y�µ¸]
�P�3Y-ofÑE] ³ Y'ofef�3o��4]��3c�os]Nr'c�o�ofYEg ³ c�[���hnY-[	efYÇ] µi]º]�efos]�r-rthE`c�[À��Y'µ
e�Y'osrtY'oqrt�4Y'o ³ c�jKY-[I�Pc�o�_2]Ç[3c ]U[4]�µ�`a e�hir-]3½�Êlh Â rt�3µne�]K��Y-gZhi[3Ï3Y'·
o�Y'[�e�Y-gp]�µ�gfhig^efY-_ ]2�3Y)rtc,c�os��Y-[4]��3]Kg ³ cKoDefc���c	gD��efhiµihnÑE]���cI¹
]�µ¸]#o�Yte�hir'Y'[4r'hi]lY'[NY'µ��4gfc�¹Ç_ ]�[3Y~\~cÇ��Yqhi[	efY'�Ko�]�µnYEg�Y-µ�`a ³ e�hir-]�g-j
³ c�rtcÀrtc�[4c,r'hi�4]�g�Y'[	efcK[4rtYEg'j<hi_ ³ c	g^hi�3hiµnhne�]��4]U[Ðµi]Bc��3efY'[�rthE`c�[
]�[4]Uµ�`a efh¸r']���Yqµi]Ç]Uefos]�r'r'h-`cK[)¹¨_��4rsÏ3c©_�`]�gÆ]Z`�3[N�3Y'µ ³ cUe�Y'[4r'hi]�µ
³ Y'ofef�3o��4]K��c�oE½

² �3[Çe�Y'[3hiY'[4�3cp�3[4]DY'¶ ³ ofYEg^hE`c�[Ç]�[4]Uµ�`a efh¸r'] ³ ]Uos]Zµi]#]�efos]�rt·
r'h-`cK[@jp`Y-g^e�] [3c ³ �3Y-�3Y)g^Y-o#�4g�]��4]IrtcK[%_F`Ytefc���c	gp�4]Kgf]K��cKgqY-[
µ¸]�3hn[p`]�_ hir-]Øl]U_ hnµnefcK[3h¸]U[4] ³ ]Uos]dµicKg Ì �3Y%gfYBo�Y Ì �3hiY'o�Yºµ¸]
Y'¶ ³ ofYEg^hE`c�[Ý]U[4]�µS`a efh¸r']F��Y'µ ³ cUe�Y'[4r'hi]�µ1½ Ä�µ ³ o�hn_ Y'oÀ_Q`Y'efc���c
³ o�c ³ �3Y-g^efc ³ Y'o�_ hÍe�YBcK��efY-[3Y'o��3[4]6Yt¶ ³ o�Y-gfh-`cK[�]U[4]�µS`a efh¸r']%�3Y
µ¸]�P�3Y'o�Ñ-]Ð��Yd]�e�o�]Kr'r'h-`cK[@j ³ ]Uos]Ðrt�4]�µ Ì �3hiY'o m�]Uµic�o2��YÀµ¸]Y'¶,·
r'Y'[	efo�hir'hi�4]��2��Y-µ�]�[3hnµiµic4jKefos]U�4]U\^]U[4��cÇY-[I�3[ºgfh¸g~e�Y'_2])��YlY~\~YEg
r'c	cKo��3Y'[4]K��cKg}��hig^efhi[	efcN¹I]U��c�os�3]U[���c¨Y'µ�e�o�]Ue�]U_ hiY'[	efc)e�]�[Ke�c
gfhn_��p`c�µih¸rtc%rtcK_Nc:[,�3_F`Y'o�h¸rtcB�3Y2µi]Kg©hn[	efY-��os]UµiY-gl¹d�P�3[�rthic�[3YEg
Y-µS`a ³ e�hir-]�g Ì �3Yq] ³ ]Uo�Y-rtY-[ÇY'[Çe�c���cKg�µnc	g��3Y-g�]Uo�ofcKµnµicKg Ì �3YZ]U��c�of·
�3]�[%µi]IofYEg^cKµn�4r'h-`cK[:�3Y'µ ³ ofcK�3µiY'_2]2��Y'µ"]U[3hiµiµncI��Y�_©]U�4g�g'½DÄ�µ
gfY'�K�3[4��c¼rtcK[4g^efo��3¹�Y:�3[4]ÐYt¶ ³ o�Y-gfhE`c�[Q]�[4]Uµ�`a efh¸r']Ð��Y'µ ³ c�efY'[3·
r'hi]�µ1j}Y'[ËY'µpr']Kg^cÐ��Y Ì �3YÀµi]Yt¶3rtY-[	efo�hir'hi�3]K�F��Y-µp]U[3hiµiµncg^YE]
³ Y Ì �3Y,á[4]3jZYt�PYErÁef��]U[4��c¼�4[��3Y-g�]Uo�ofcKµnµic6Y-[�gfY'o�hiYÀ�3Y ³ c�efY'[3·
r'hi]Kgl��YN��h¸rsÏ4]IY'¶�r'Y'[	efo�h¸rth¸�3]���j<��Y-µ�hi[,m�Y'osgfcº��Y)µ¸]º�3hig^e�]�[4rth¸]
Y-[Ke�ofY2µicKg)rt�3Y-o ³ cKg-½BÄ}g~es]BY'¶ ³ ofYEg^hE`c�[]U[�]Uµ�`a e�hir-]À��Y'µ ³ c�efY'[3·
r'hi]�µ}]U�4ofYIµ¸]�g ³ �3Y-o^es]�g)]6g^� ³ cKgfhi�3µnYº�4g^c6Y'[Fr'c�_)�4hn[4]KrthE`c�[
r'c�[Àe3`Y-rt[4hir-]�gD]U[�]Uµ�`a e�hir-]�gq��Y-µ@efh ³ cº��YÇe�o�]�[4g~�PcKof_2]Krthic�[3YEgZ�3Y
��hnYÇ�ÀcUe�o�]Kg'½

Ä�µ ³ o�c�rtYEg^c���YÐrtcK[4g~e�of��r'rthE`c�[É��Y6µi]Kgºgfc�µi�4rthic�[3YEgI]U[3·
e�Y'o�hncKofYEg�gfY2g^hi_ ³ µih Â r-]º[4cUe�]��3µiY'_ Y'[	efY _ Y-�3hi]�[Ke�Y Y'µÆ�4gfc:�3Y
³ o�c��Ko�]�_2]�gD��Y)r-]Uµ¸rt�3µicºgfhn_��p`c�µih¸rtc ³ ]�o�]2Y-µ@e�o�]Ue�]U_ hiY'[	efcI�3Y
�P�3[�rthic�[3YEgIY%hi[Ke�Y'�Ko�]�µnYEg Y'µ�`a ³ efh¸r']�g-½»b%YE��h¸]U[	efY%�3[ÉYEg~e��4��hic
[,�3_Q`Y-ofh¸rtcBYt¶�Ï4]U��g~e�hnmKc4j@gfY�Ï4]�[Ð]�[4]UµihiÑ-]��3cºµ¸]�gÇrtcK[4��h¸rthic�[3YEg
��Y�m�]Uµih¸��Y'ÑË¹¡] ³ µih¸r']U�4hnµihi�4]��´�3YQYEg~e�cKgÐ_F`Yte�c,�3cKg-j)Y'[�rtc�[3·
e�o�]�[4��c Ì �3Yºgfc�[¼] ³ µnh¸r']��3µnYEg¨]%_ cK�3Y'µicKg¨��YIefh ³ cdYEg~e�Y'µ¸]Uo¨¹
_ c�m,hn_ hiY'[	efcÐ��YB]Kg~e�Y'o�c�h¸��Y-g)¹¼gf]Ue3`Y-µnhnefYEg'½ÐÅ�c�o¨hi[	efY'�Ko�]KrthE`c�[
��Y�µi]KgpYErt�4]Krthic�[3YEgp��Y�_©]��4g�gpY'[ ³ ofhi_ Y'olc�os��Y'[%��e�hnµihiÑ-]U[���c
m�]Uo�h¸]U�3µiY-g�[3c©g^hi[3���4µi]�ofYEg'jUgfY}Ï�]U[)cK��efY-[3h¸��cl�4[3cKg"o�Y-gf�3µÍes]���c	g
�3�4Y'[3c	gÆ¹Nr'c�Ï3Y-ofY-[	efY-g�Y-[2µi]Ç] ³ µihir-]�rthE`c�[ ��YpYEg~e�cKgÆ_ c���Y-µnc	g�]
r-]�gfcKgÆo�Y-]�µnYEg�e�]�µnYEg�rtcK_NcÇµ¸]Çhi[��4�3Y-[4rth¸]¨gfY-r'�3µi]�o Ì �3Y#Èq`� ³ hnefY-o
³ o�c����4r'Y�gfc��3o�Y)µ¸]Ã`cKof�3hne�]B��Y � Y'o�Y-g-j�Y-µ"YEg~e��4��hicB��YNµ¸] ³ Y'of·
e��3of��]�rthE`c�[Ðµi�3[3hn·�gfc�µ¸]Uo©��Y'µ}gf]Ue3`Y-µnhnefYKj<e�]U[	e�c ³ ]Uos]Ã`c�o��3hne�]Kg��3Y
e�h ³ c2_ Y-��hic2rtc�_ c ³ ]Uos]�µnc	g}�KY'c,Y-g^e�]Krthic�[4]�ofhicKg�¹IY'µ@gfh¸g~e�Y'_2]

YEg~e�Y'µ¸]UoZefo�h ³ µnY ² Ê�¾ SOSO�3½
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4���4�,+�� Ä�[3o�h Ì �4Y�bd]�o^e8`a [3Y'Ñ�_�c�[4Ñ�`]UµiY'Ñ� �,.<G'��
�� ��[4g^efhnef�3efc%��Y Þq`a gfhir-]B�3Y � ]�[Kes]U�3o�h¸]6Ö � ¾�� � ·�Ù � Û
·�Ù#[3him�Y'osgfhi�3]K�B�3Y � ]�[	e�]U�4ofh¸]
� �,MUG-������� � � ��YÇ_2]8¹�c ��Y2ÓEÔ�Ô��

Ä�g^e�]NefYEg^h¸g�g^Y¨Ï�]IrtY-[Ke�o�]K��c2Y'[6µi] ³ cKgfhi�3µnY�rtc�o�o�Y'µ¸]�rthE`c�[
Y-[	efo�YIµi]Kg ³ cKgfhir'hncK[3Y-g)��Yº�	]Uµ¸]�¶�hi]KgÇrtY-o�r-]U[4]Kg©¹ ² _ � g)r'c�[
]�µÍe�c�%�½ � cK[)Y-g^efYZc��3\~Ytefhim�c�g^YZÏ4]#Y-g^ef�4��h¸]��3clµ¸]#��h¸g^efo�hn�3��rthE`c�[
�3Y6m�]Uo�hi]KgI_��3Y-g^efos]�gB��Y�	]Uµ¸]�¶�h¸]�g-jZcK��efY-[3h¸�3]�g:rtcK[Ãc��4gfY'of·
m�]Krthic�[3YEg ³ ofc ³ hi]Kg�cÀ] ³ ]�o^e�hnoÇ��Y2r-]�e�`]�µncK��c	g#¹	]ºY'¶,h¸g^efY'[	e�Y-g-j
]�µno�Y-�3Y-��cKop��Y¨µ¸]�g ³ cKgfhir'hncK[3Y-g#��Y)rt�#`]�g�]Uo�Y-gq¹:o�]K��hncK�K]�µi]U¶,h¸]�g
r'c�[º]�µÍe�c&%���YlµicKgZr']Ue�`]�µncK��cKg U � j�Ó-ÈK¹�¹IÅ @¨¾<½	��cKg�ofYEg^�3µne�]U·
�3cKgq_)�4Y-g^efos]U[:µi] Y'¶,h¸g^efY'[�rth¸]N�3YÇ�3[ÀYt¶3rtYEg^c2��YÇ�	]Uµ¸]�¶�hi]KgZY'[
e�c�o�[3c6]Ð��h¸rsÏ4]�g�o�]K��hicU�P�3Y-[Ke�Y-g�rtc�[Q�3[4]]Uµne�]6gfhi��[3h Â r']KrthE`c�[
YEg~es]���`a g^efh¸r']4½ÐÄ}g~e�YI�PY'[#`c�_ Y'[3cÐY-gNhi[	efY'o ³ o�Ytes]���c6r'c�_ c6�4[4]
r'c�[4gfY-r'�3Y'[�rth¸]��3Y'µ('�g^YEg^�Kc���YD_2]���[3h Â r']KrthE`c�[*)4j Ì �3Y ³ o�c�m�c�r']
�4[Ëhi[4r'ofY-_NY-[	efcY'[ËY'µp[�`�3_ Y'o�c�3YtefYErÁes]���c���Y:�P�3Y-[	efY-gIµnY'·
\^]�[4]�gº��Yte�o�`]Kg2��Yd�3[4]Frtc�[�rtY'[	e�o�]Krthic�[Q�3Yd_2]�efY-ofh¸]cKg�rt�4o�]
Ì �3YÇ]KrÁef��]Nr'c�_ cN�3[4] µiY'[	efY©��os]8m,hÍes]�e�c�o�hi]4½�ÊlhirsÏ4]KgDrtcK[4rtY-[�·
e�o�]Krthic�[3YEgI��Yd_2]Kgf]�gfc�[�e�o�]�Ñ-]K�3]�g ³ c�oB�K]Uµ¸]�¶�h¸]�g ¹ËY'µ�ofY'·
gf�3µne�]K��c Â [4]UµqY-g µ¸]Yt¶�hig^efY-[4rth¸]Ð��YÀ�3[4]Ðrtc�o�o�Y'µ¸]�rthE`c�[ ³ c	g^hn·
e�hnm�]Y'[ ³ o�c�¹�Y-r-rthE`c�[¼Y-[Ke�ofY ² _ � gNµiY~\^]�[3cKgN¹���h¸rsÏ4]�gN�	]Uµ¸]�·
¶�h¸]�g-½"ß"]U_��3ht`Y'[ºgfY ³ ofYEg^Y-[Kes]U[ºr�`]Uµ¸rt�3µicKg�efY�`c�o�hir'cKg Ì �4Yl_��3Y-g^·
e�o�]�[ Ì �3Y#µ¸])]�_ ³ µnhnef�4�I¹Nµ¸]Ç�PcKof_2]¨�3Yl��h¸rsÏ4]�g}rtcKofo�Y'µ¸]�r'hncK[3Y-g
YEg~e�`]U[¨��hio�Y-rÁes]U_ Y'[	e�YÆofY-µi]Krthic�[4]K�3]�g�r'c�[ÇµicKg ³ ]�o�`]�_ Ytefo�cKg�r'cKg^·
_ cKµ-`cK��h¸rtcKg,+»¹ºY'µ-'^�7]�rtefc�oD��Y¨gfY-gf��c.)0/�½
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4���4�,+�� �~g^_2]�Y'µ@Å `Y'o�Y'ÑlÞ4c��3o�[3cK[� �,.<G'��
�� ��[4g^efhnef�3efc ��Y ² g~e�ofc��^`a gfh¸r']Ç��Y � ]U[4]�ofh¸]�gÆ·�Ù#[3hnmKY'of·
gfh¸�3]��:��Y¨��] ��]U���4[4]
� �,MUG-������� ÓJS ��YÇ[3c�m,hiY'_��3ofY©��Y2ÓEÔ�Ô��

¾,Y ³ ofYEg^Y-[Kes]DY'[�Y-g^e�]pefY-gfh¸g��4[)Y-g^ef����hnc���YZµi]#ofY-��hE`c�[)r'hnof·
r'�3_ [,�4rtµiY-]�ol��YNµi]Io�]K��hncB�K]�µi]U¶,h¸] � ¹,��[,�4g ² ½�Ä�g^efY�c���\~Y'efc
YEg�Y-µ ³ o�cUefc�efh ³ c���YZo�]K��hncl�K]�µi]U¶,h¸]pr'c�[¨µ�`a [3Y-]Kg���YZY'_ h¸g^hE`c�[�Y-g^·
e�ofYErsÏ4]�g"��YZefh ³ c¨Þ4]U[�]Uo�c37I�DhiµnY-¹Ç�^�"¹ÇofYEg^�3µne�]©gfY'oÆrtµ¸]8m�Y ³ ]Uos]
Y-[	efY'[���Y'oÆµicKg"_ Y-r-]U[3h¸g^_ c	gÆ��YqhncK[3hnÑE]�r'h-`cK[���Y-µ��K]�g�Y-[��	]Uµ¸]�¶,·
h¸]�g"]�rtefhim�]�g"rtc�[)hn[	efY-[4g�]pY'_ h¸g^hE`c�[)Y'[)os]��3hnc�½�¾,��r'Y'osr']�[�`a ]3jEY'[
r'c�_ ³ ]�o�]KrthE`c�[�r'c�[ c��3\~Ytefc	g���YD�3[�] ³ c�efY-[4rth¸]Çg^hi_ hnµ¸]Uo�Y'[ o�]U·
�3hnc�j ³ Y-of_ hnefYqY-g^ef����hi]�oÆµnc	g ³ o�c,r'Y-gfcKg��^`a g^h¸rtc	g Ì �3Yqc�rt�4ofo�Y'[�Y'[
Y-µ3�K]KgÆY'_ h¸g^cKo�rtcK[ �3[4]©o�Y-gfc�µi�4rthE`c�[NY-g ³ ]�r'hi]�µ3_)��rsÏ3cÇ_2]8¹�c�oE½

¾,YBÏ�]U[�cK��efY-[3hi�3chi_�`]U��Y-[3Y-g)¹¼Y-g ³ YErÁe�ofc	g���YBofY-[4��h \^]
µ¸]Uo��K]»rtc�[´�3�3Y'[�]»o�Y-gfc�µi�4rthE`c�[´Y-g ³ ]�r'hi]�µ Ì �3YQÏ4]U[ ³ Y-of_ hn·
e�hi�3c:YEg~e��4��h¸]UoÇY-[�3Yte�]�µnµiY2µ¸]B_ cKo^�PcKµncK��`a ]3j�rthi[3Y-_Ë`]Uefh¸r']:¹dµ¸]
Y-_ higfh-`cK[BY-[ÀµS`a [3YE]�gq��Y©µi] o�Y'�Kh-`cK[Br'Y'[	efos]Uµ@��Y � ¹,��[,�4g ² ½
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ß�]�_)�3ht`Y'[ºÏ3Y'_ cKgqr-]Uµ¸rt�3µ¸]���cN�3[4]NgfY'o�hnY©��Y�_Nc���Y-µnc	gq��Y
�Pc�efcKhncK[3hnÑE]�r'h-`cK[�¹���efhiµnhiÑ-]K��cÇcUe�ofc	g�_ c,�3Y'µicKgÆ��YDµ¸]©µnhnefY-o�]Uef�3os]
Ö1��Y�PcUefcKhncK[3hiÑ-]�r'h-`cK[É¹Ã��YrsÏ4c Ì �3YEgB]���efcKhncK[3hiÑ-]U[	e�Y-gsÛ ³ ]Uos]
r'c�_ ³ ]�o�]�oËr'c�[ µnc	gQYEg ³ Y-rtefo�cKg�cK��efY-[3hi�3cKgËY'[ ��hn�PY'o�Y'[	efYEg
Ñ-c�[4]Kgq��YÇµi]N�	]Uµ¸]�¶�hi]4½

� c�_ cofYEg^�3µne�]K��cÐ_Ë`]Kg hn_ ³ c�ofe�]�[Ke�YÀÏ3Y'_ cKgIc���e�Y'[3h¸��c
Ì �3YY'µ©_ Y-r-]U[3h¸g^_ c¼�P�4[4�3]U_ Y-[Kes]UµÇ��YhncK[3hnÑE]�r'h-`cK[»��Y'µ��K]Kg
YEgÀµi]F�PcUe�c�hic�[3hiÑ-]KrthE`c�[ ³ ofc�����rth¸�3] ³ c�o%µ¸]Q�P�3Y'[	e�YÐ[,�4r'µnYE]UoEj
]��3[ Ì �3Y�Y'µ ³ ]�gfcº��Y-µ�os]���hic���Y'e ³ o�c����4r'Y)rsÏ3c Ì �3Y-g Ì �3Y ³ Y'of·
e��3o��4]U[Îµ¸]�rthi[3Y'_�`]�e�hir-]¡¹ Y-[ µ¸]�gQÑ'c�[�]�gËrtY'osr']�[4]�gQrtcK[�·
e�ofhi�3�3¹KY'[:Y'[%rthiY'ofe�]N_ Y-�3hi�3] ] µ¸]NY'_ higfhE`c�[:Y'[Àµ�`a [3YE]�g-½

Ä�µ ����\~cº��Y)�PcUefcK[3Y-g#hncK[3hiÑ-]U[	e�Y-g Ì �3Y¨Ï4Y'_ cKgl��Y-����rth¸��c
³ c�o¨�3cKg©_F`Yte�c���cKg�hi[4��Y ³ Y'[���hnY-[	efY-g¨hn_ ³ µihir-] Ì �4Y2µi]B�P�3Y-[Ke�Y
�3Y}�Pc�efcK[3Y-gÆgfhÍe��4]��4]#Y-[�Y-µ�[l`�4rtµiY'c©¹¨c�r'�3µÍes]#Y-[ [	�4Y-g^efos]pµ�`a [4Y-]
�3YIm,higfh-`cK[¼Y-g¨gfhi_Nhiµ¸]Uo�]Àµ¸]d��Yº�3[Frt�#`]�g�]Uo¨��YBµn�3_ hi[3cKgfh¸�3]��
_ c���Y-o�]K�3] c2�4]�\^]4½ZÄ}g~e�cIrtcK[4rt�3Y-o��4]2rtc�[Àµ¸]�g ³ ofYE��hir-rthic�[3YEg
�3Yµ¸]�gºefY-c�o8`a ]Kg2�3[3h Â r-]��3]KgB��Y�K]�µi]U¶,h¸]�gB]�rtefhim8]Kg ³ ]Uos]¼µi]Kg
os]��3hnc¨�	]Uµ¸]�¶�h¸]�g�r'c�[Iµ�`a [3Y-]Kg�Y-g^efo�Y-rsÏ�]�g���Y�Y'_ h¸g^hE`c�[�½���]Ç_ c�of·
�PcKµncK��`a ]p�4hir�`c�[3h¸r']l¹¨Y'µD`]�[3���4µnc©��YD] ³ Y'ofef�3os]���Yº`Y-g^e�]4j�_NYE��h¸��c
] ³ ]�o^e�hnoÆ��Yqhi_Ë`]���Y-[3Y-g"¹ÇY-g ³ Y-rÁe�ofc	g�e�]U_��3ht`Y'[�Y-g^e�`]���Y'[	efo�c©��Y
µic Y-g ³ Y-o�]K��cNY'[ÀY-g^e�]KgZefY'cKo8`a ]Kg'½

Ê#Y-µ�YEg~e��4��hicN�3Y#µ¸])_ c�of�Pc�µic���`a ]l¹2µ¸])r'hn[4Y'_�`]�e�hir-])gfYl��Y'·
�3�4rtY Ì �3YÀµi]Kg ³ o�c ³ hiY-�3]K��Y-g ��Y � ¹,��[,�4g ² gfc�[QofYEg^�3µne�]K��c
�3Y ³ o�c�rtYEg^c	g���Y�hn[	e�Y'os]�r'r'h-`cK[I��os]8m,hÍes]�e�c�o�hi]�Y'[	e�ofY©��cKg}cN_Ë`]Kg
�	]Uµ¸]�¶�h¸]�g Ì �3Y)�3hig^efcKo�gfhncK[4]U[%µ¸]I��h¸g^efo�hn�3��rthE`c�[6��Y�µn�4Ñ)Y-g^efY-µi]�o
¹�]UµnefY'os]U[NµicKg�_ c�m,hn_ hiY'[	efc	gÆ��Y'µ3�	]�g-j Ì �3Yp]���Y-_�`]�g"Y-g^e�`] ³ Y'of·
e��3o��4]���c ³ cKoqY'µ<o�]K��hic���YteD¹ ³ c�oZ�3[ ����\~cN�3YlY-[��Pofh¸]U_ hiY'[	efc�½
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��hi[p`]�_Nh¸r']4j ³ cKoZY'�PY-rtefc ��Y©µi]Kg��P�3Y-ofÑE]�gq��Y�_2]Uo�Y-]3j,��Y©µ¸]�g}Y-g^·
³ hios]UµiY-g-j Ì �3Ypg^Y-o8`a ]�[¨Y'µ�`�4[3hir'c©efh ³ c¨�3YD�K]Uµ¸]�¶�h¸]�g ³ o�c,�3�4rÁe�c©�3Y
µ¸]pY-m�c�µi�4r'h-`cK[)��hiofYErÁe�]l��YZµi]Kg��4�4rtef�4]Krthic�[3YEg��3YZ��Y-[4gfhi�3]K��½"¾�Y
��h¸g�rt��e�Y}es]U_��3ht`Y'[)gfh,µi]Kg�r'�3ofm�]Kg���Yqo�cUes]�rthE`c�[¨�3Y}µ¸]�g"Y-g ³ hio�]�µnYEg
Y-[:µicKgDr"`�3_)�4µnc	gqofh¸rtc	gZ�3Y-r']�Y'[@j4Y'[:Y'µ�r-]U_ ³ c2gfc�[ ³ µ¸]U[4]Kg'½

Ä�[¡Y'µ r']Kg^cÒ��YFµicKg6��o�� ³ c	g6r'c�_ ³ ]�rtefc	g'j¨[4cÒgfYFY'[3·
e�Y'[4��`a ]:g^�ÐY-g^e�]��3hiµnh¸�3]��@j@rtc�_ cÀ] ³ �4[Kes]U[Ðµi]Kg�c��4gfY'o�m�]�rthic�[4Y-g
]Kg~e�ofcK[p`c�_ h¸r']�g-j<Y'[ÐY'µ�_2]�o�r'cB��Y2µicKg�_ c���Y'µicKg©YEg~e�`]U[4�3]�o��3Y
gf�ÀY'm�cKµn��rthE`c�[@j Ì �3Y¨gf� ³ c�[3Y-[ Ì �3YÇ[4c2Y-g^e�`]U[:µihn�	]���c	g ³ cKoD�3[
Ï4]�µnc2r'c�_Ã`�3[%��Y©_2]�efY-ofh¸]NcKg�rt�3os]3j,[3h�g^�:[4]�e��3os]UµiY'Ñ-]4½

Ä}g~e�Y�Y-g^ef����hnclg^YÆo�Y-]�µnhiÑ�`cq�P�3[��3]U_ Y'[	es]Uµi_NY-[	efY�_ Y-�3hi]�[Ke�Y
gfhn_��3µ¸]�rthic�[4Y-g�[,�3_F`Y'o�hir-]�g Ì �3Y _Nc���Y-µnhiÑ-]�[µ¸]:Y'mKc�µi�4rthE`c�[6�3Y
µicKg@gfh¸g~e�Y'_2]�g-½�ÅÆ]Uos]ZY'µiµncpgfY���YEgf]�ofo�c�µiµ-`cZ�3[Ç_ c���Y'µicD[,�3_F`Y'o�h¸rtc
��Y)�K]Uµ¸]�¶�h¸] _)�3µnefh¸rtcK_ ³ cK[3Y'[	efY)¹:]���efcK��os]8m	hne�]�[	efY�j3gfc��4ofYÇY-µ
r'�4]UµÆgfY�YEg~e��4��h¸]Uo�c�[6µicKglYt�PYErÁe�cKg©��Y µnc	gl�3hÍ�PY-ofY-[Ke�Y-g©r']�_ ³ c	g
��YÇ_2]�ofYE]3½

¾�hn[:Y'_��4]Uo���c�j�es]U_)�4hnY-[BgfY#e��3m,hnY-ofcK[ Ì �3Y©Y'µ¸]U��c�os]Uo}µnc	g
gfhn�K�3hiY'[	efYEg©_ ]�o�r'cKglefY�`c�o�hir'cKg ³ ]�o�]Bo�Y-gfc�µim�Y'o©µicKg ³ o�c��4µnY-_ ]Kg
e�o�]Ue�]��3cKg ��h ÛZÅ�cKg^ef�3µ¸]UoZ¹º��Y-_Nc	g~e�o�]�o Ì �3Y©µ¸]�gqgfc�µi�4rthic�[3YEg}�3Y
Y Ì �4hnµihn�4ofhic¼��YÀ�3[Ëgfh¸g~e�Y'_2]]U��e�c���os]8m,hÍes]U[	efYºY'[��3[�r']U_ ³ c

�3Yd_2]Uo�Y-]�g2gfc�[Ãg�`c�µic¼�3[Ãgf�3�<rtc�[U\~�3[	efcQ�3Ydµi]KgIgfc�µi�4rthic�[3YEg
�KY'[3Y-o�]�µnYEgIY-[Ò]U��g^Y-[4rth¸]F��YÐ�3[Ýr']U_ ³ cË�3Y_2]Uo�Y-]Kg'j#¹Éhnh Û
cK��efY-[3Y'o µ¸]6Y'¶ ³ ofYEg^hE`c�[ Ì �4YÀ�4]6µ¸]d�P�4Y'o�Ñ-]Ð��Yº�Po�Y'[�]���c Ì �3Y
]KrÁe�`�4]2g^cK�3o�Y��4[dg^h¸g~e�Y'_2] rtcK[:YEg~e�of��rÁef�4o�] Y-[:Y-µ�YEg ³ ]Krthic2��Y
mKY'µic�rth¸�3]���YEgp¹ Ì �3YNc�o��3hne�]IY-[6Y-µ�gfY'[4cB��YN�3[6Ï�]Uµic4j@gfhnY-[4��c
YEg~e�c��3[4]���Y'[4Y'os]UµihnÑE]�rthE`c�[���Ydµ¸]¼Y'¶ ³ ofYEg^hE`c�[�c��3efY'[4hi�3] ³ cKo
� Ï�]U[4��os]�gfY'×,Ï4]�o-½

� c�[ÎYEg~e�cKgQhn[4g^efo��3_ Y'[	e�cKg-j:gfY ³ ofc ³ cK[3YÃ�3[4]¿hi[Ke�Y'of·
³ ofY'e�]�r'h-`cK[:�3YÇµnc	gD��o�� ³ cKgDrtcK_ ³ ]�rtefcKgDr'c�_ cIgfhig^efY-_ ]Kgqµnhi�K]U·
�3cKg ³ cKo©�3[Ï�]Uµic:r'c�_Ã`�3[6¹g^Y ��Y'_��3Y-g^efos] Ì �3Y2gfc�[Ðrt�4]Kg^hn·
YEg~es]U�3µiY-g-j�µic Ì �3Y ³ Y'o�_NhnefY Y'¶ ³ µnh¸r']�ol�Ko�]�[ ³ ]�o^e�YN��Y µ¸]�g©r']U·
os]�rtefY-oE`a g^efh¸r']�g�c��4gfY'o�m�]��3]Kgqg^cK�3ofY�Y'µiµicKg-j3rtc�_ c g^cK[:gf�À]U�3�3[3·
�4]U[4r'hi]4j�Y'µ}�4]�\~c ³ c�osrtY-[	e�]�\~Y2��YBrtcK]�µnYEgfr'Y'[4r'hi]À��Y2�	]Uµ¸]�¶�h¸]�g
Y-[BYEg~es]�gD]���o�� ³ ]�r'hncK[3Y-g-j,YtesrU½

¾,Y:�3Y'_)�4Y-g^efos]Àe�]�_)�3ht`Y'[ Ì �4YBµ¸]dY-m�c�µi�4r'h-`cK[F��hi[p`]U_ h¸r']
�3Y#µ¸]�g}�K]Uµ¸]�¶�h¸]�g�Y-g ³ hnos]UµiY-g ³ cKo��P�4Y'o�Ñ-]�gZ��Yl_ ]�ofYE]¨[3c ³ �3YE��Y
�4]Uopµi�3�K]�op]2�K]�µi]U¶�hi]Kg}Y-µ�`a ³ e�hir-]�g-j ³ c�opµic Ì �3Y¨µ¸]2rtc�o�o�Y'µ¸]�rthE`c�[
cK�4gfY'o�m8]K�3]2Y-[Ke�ofY�µi]º_ c�of�Pc�µic���`a ]2��YNµ¸]�gl�K]Uµ¸]�¶�h¸]�gD¹dgf�6��h¸g^·
es]U[4r'hi]F]Uµlr'Y'[	efo�c���Y-µ�r"`�3_)�3µicF��Y-��YYt¶ ³ µihir-]Uosg^YÀe�Y'[3hiY'[���c
Y-[Frt�4Y'[	e�]6cUefos]dgfY'o�hnY:��YB�7]�rÁe�c�o�Y-g-jÆrtc�_ c ³ �3Y-��Y-[QgfY'oNµnc	g
Y'�PY-rtefcKg)��Y2_2]Uo�Y-] ³ o�c�m�c�r']K��cKg ³ c�o¨c�efos]�g©�K]�µi]U¶�hi]Kglc%�4[4]
r'c�o�ofY-µi]KrthE`c�[ ³ o�hi_NcKo��3hi]�µZY-[	efo�Y:Y-µqefh ³ c_ c�of�Pc�µE`c��Khir'c��YÀµ¸]
�	]Uµ¸]�¶�h¸]2¹%µnc	g ³ ]Uo�`]U_ Yte�ofc	g#YEg~e�of��rÁef�4o�]�µnYEgl��Y-µ�_NYE��hic:Y-[6Y-µ
_ cK_NY-[	efc2��Y��Pc�o�_2]�rthE`c�[À��YÇµ¸]N�K]Uµ¸]�¶�h¸]3½
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4���4�,+�� XZµi]�h�¾�]U[4]�Ï,��\^]N¹ ² [4]2b�½4ØpY-o�]Kg� �,.<G'��
�� Ê#Y ³ ]Uofe�]�_ Y'[	e)�?] ² g^efo�c�[3cK_Nh¸]Àh�b%Y'efY-c�o�c�µic���h¸]º·
Ù#[3him�Y'osgfhÍes]�ep��YÇXq]UosrtY'µic�[�]
� �,MUG-������� � Ó©��Yq\~�3µihicI��Y2Ó-ÔKÔ��

Ä�µ@YEg~e��4��hicº��YÇ�PY-[p`c�_ Y'[4cKgqe�o�]�[4g^hnefcKofhicKgD�3Y¨c�o�hn�KY'[Àg^c�·
µ¸]Uo"Y'[�Y'µ,_ Y-��hic�hn[	efY-o ³ µi]�[3Ytes]Uo�hncpYEg"Y'µ	efY-_ ]�rtY-[	efos]Uµ,��YqY-g^e�]
e�Y-gfhig-½���cKg©Y'�PY-rÁe�cKg Ì �3Y µi]À]KrÁefhim,hi�4]��6gfc�µ¸]Uo ³ o�c����4rtY Y-[Y-µ
_ YE��hnc:hi[Ke�Y'o ³ µ¸]U[3Y'e�]Uo�hicºg^cK[6rtµ¸]Uos]U_ Y-[Ke�Y)m,h¸g^hi�3µiY-g�Y'[µi]:]Uµn·
e�Y'os]�r'h-`cK[ �3Ypµi]©os]��3hi]KrthE`c�[ Y'µiY-rtefo�c�_2]U�K[Z`Yte�hir-]#¹ rtcKo ³ �4gfr'�3µ¸]Uo
Ì �3YZY'µ4¾�c�µ3��YEg ³ o�Y'[���YZ]©��h¸rsÏ3c�_ Y-��hic4½ � �4]U[���cl�4[4]©]�rÁe�hnm,hn·
�4]��Igfc�µ¸]Uo�hi[	efY-[4gf]4jK¹	])gfY-]Ç�4[4]Ç�P�3µi���4o�]KrthE`c�[2¹ >8c¨�4[4]¨Y-¹�Y-rt·
r'h-`cK[N�3YD_ ]Kgf]©r'c�o�c�[4]�µ<Ö � bdÄ}Û�e�hnY-[3YDµn�4�K]UoEj�gfYqhn[,¹�YErÁes]l�4[4]
�Ko�]�[Ér']U[	e�hi�3]K����Y ³ ]�o^e8`a r'�3µ¸]�g2]Uµl_ Y-��hic�hi[Ke�Y'o ³ µ¸]U[3Y'e�]Uo�hic4½
² ��Y'_�`]Kg'j�gfh�µ¸] � bdÄFm,hi]U\^]¨µic)�4]Kg~es]U[	efYlo�`] ³ hi�3c4j ³ �3Y-�3Y#µiµnY'·
�	]Uoq]N���3h¸]UoZ�3[4]Nc�[��3]��3Y©rsÏ4c Ì �3Y Ì �3Y�j3]�µ ³ o�c ³ ]��K]UosgfY ³ cKo
Y-µ3Y-g ³ ]Krthic�hi[	efY-o ³ µ¸]U[4Yte�]�ofhic4j�YEgÆr'] ³ ]UÑD��Yp]KrtY'µiY'os]Uo ³ o�cUe�c�[3YEg
Ï�]�g^e�]2Y-[3Y'o���`a ]�g#��Y'µ�c�os��Y-[d��YN�3Y-rtY-[4]�gl��Y b%Y���½���]�g�g^cK[�·
�4]�g©hi[Ke�Y'o ³ µ¸]U[3Y'e�]Uo�h¸]�g�ofY-��h¸g~e�o�]�[ Â Y'µi_NY-[	efY2Y-g^efc	gÇr']�_)�3hicKg-j
�3YtefYErÁes]U[4��c6hn_ ³ c�ofe�]U[	e�Y-g)]��3_ Y'[	efc	gÇY'[Fµi]%hi[	efY-[4g^h¸�3]K�¼��Y
³ ]UofeE`a rt�3µ¸]�g�¹�es]U_��3ht`Y'[2µ¸]¨µiµnY-�K]��4]¨��Y#µ¸]�g}c�[��3]�g}��Y�rsÏ4c Ì �3YK½

��]À_ c���Y'µihnÑE]�r'h-`cK[Ð��Yºµnc	g¨g^��rtY-gfcKgÇ�3Y ³ ]UofeE`a rt�4µi]KgÇ]�gfcU·
r'hi]K��cKg#]2rsÏ3c Ì �4Y-gphi[	efY-o ³ µ¸]U[4Yte�]�ofhicKg��ºµicKg ³ Y-o Â µnYEg#��Y ����\~c
�3Y ³ ]Uofe8`a r'�3µi]Kg©¹¼��Yº��hiofYEr'r'h-`cK[���YIµiµnY-�K]��4]%��Yºµ¸]�g)_Nh¸gf_ ]Kg
]:µ¸]�g©gfc�[4�3]Kg�Y-g ³ ]�r'hi]�µnYEg�dYEg©Y'µ ³ o�hn[�rth ³ ]UµÆcK��\~Yte�hnmKc:��Y µ¸]



� `�4_NY-ofcIÕ4j�_2]Uo�Ñ'c:Ó-Ô�ÔKÕ �

e�Y-gfhig-½2��]Àgfhn_��3µi]KrthE`c�[��Y Y-g^efc	gÇg^�4r'Y-gfcKg�hi[4rtµi�3¹�Y �3[�]%��Y-g^·
r'ofh ³ rthE`c�[É��Y%µ¸] ³ ofc ³ ]U�	]�r'h-`cK[F��Y ³ ]�o^e8`a rt�3µ¸]�g ]efos]8m�`Y-g ��Y-µ
_ YE��hnc hi[	efY'o ³ µ¸]U[3Y'e�]�ofhic4j���Y©µ¸] ³ ofc ³ ]U�	]�rthE`c�[B��Y©µi]Nc�[��3] ��Y
rsÏ4c Ì �3YKj4¹:�3[4]Igfhi_)�3µ¸]�r'h-`cK[d��Y¨µ¸]2hn[,¹KY-r'r'h-`cK[%��Y ³ ]�o^e8`a r'�3µ¸]�g
es]U[	efcrtY-o�r-]6��Y-µ#¾,c�µpr'c�_ c6Y-[QY-µq�PofY-[	efYÀ��Y'µprsÏ3c Ì �3Y Ì �3Y
m,h¸]�\^]¼Ï�]�rth¸]�µ¸]�gfc�[4�4]3½�¾�YÏ4]Q��Y-g�]Uo�o�c�µiµi]K��c�3[»_ c���Y'µic
[,�3_Q`Y-ofh¸rtc ³ ]�o�]µ¸]¼o�Y-gfc�µi�4rthE`c�[É��Yµi]YErt�4]KrthE`c�[Ã��Ydefos]U[4g^·
³ c�ofefY���Y ³ ]�o^e8`a r'�3µ¸]�gZY'[3Y-of�Æ`Yte�hir-]�g�V�µi]I_Ë`]KgprtcK_ ³ µnY'e�]2Ï�]�g^e�]
]�Ï3c�os]�] ³ ]Uo�Y-r'hi�3]F¹K] Ì �4Yhi[4rtµi�3¹KYµicKgBYt�PYErÁefc	gÀ��Y6�Pc	r']�µnhn·
ÑE]�r'h-`cK[Ë��Y-�3h¸��cF]Uµlr']U_ ³ c¼_2]U��[q`Yte�hir'c]�Ko�]�[QYEgfr-]Uµ¸]3jZµnc	g
�3YQ��hn�P�4gfh-`cK[´��YËµi]Kg ³ ]�o^e8`a r'�3µ¸]�g ³ c�oÐhno�o�Y'���4µi]�ofh¸�3]��3Y-g%��Y-µ
r-]U_ ³ cp_2]U��[q`Yte�hir'cp] ³ Y Ì �3Y,á[�]pY-g�r']�µi]4j-¹©µicKg�Yt�PY-rtefc	g���YZrtcK[�·
mKY-r-rthE`c�[�¹���YEgf]KrtY-µnY-o�]KrthE`c�[l]K��h¸]U�p`]Uefh¸r']D��Y-�3hi�3cKg@]�µUm,hnY-[Ke�cpg^c�·
µ¸]UoE½Ç¾,Y)Ï4]B��e�hnµihnÑE]���cB�3[6_ c���Y-µncB_ ]���[3Y'efcKÏ3hi�3ofc���hi[p`]U_ h¸rtc
Ö1bdØ#Ê©Û ³ ]Uos]qµi]lg^hi_)�4µi]KrthE`c�[Ç��Y�µ¸] ³ o�c ³ ]U�K]KrthE`c�[©��Y}rsÏ4c Ì �3YEg
Y-[ÒY-µ¨m,hnY-[	efc�g^cKµi]�o-½ ��]�gfhn_��3µi]KrthE`c�[Ý��Y¼rt�4]Uefo�cËgf�4rtYEg^c	g
�3Y ³ ]Uofe8`a r'�3µi]Kg c��4gfY'o�m�]���c	g ³ cKoº��h¸g~e�hn[	es]�gºgfc�[��3]�gdÖ7�^¾�Ä�Ä�·
U4jÆØpY'µihicKg^·�ÓKj�Ø#Y'µihnc	g~· � ÛÇÏ4] ³ Y'o�_ hÍe�hi��cÐ��Y-�3�4rthio�µicKg�o�hÍe�_Nc	g
�3YBhi[,¹�Y-r-rthE`c�[@j�� j}��Y ³ ]�o^e8`a r'�3µ¸]�gN��Y-g���Y:µnc	gNrsÏ4c Ì �3YEg ]�gfcU·
r'hi]K��cKg-j4]Kg-`a r'c�_ cIg^�%Y-m�cKµn�4r'h-`cK[B¹:g^�%YEg ³ Y-rtefo�c Y'[3Y-of�Æ`Yte�hir'c4½
��]ÀYt¶ ³ ]�[4g^hE`c�[�ÖP¹ ³ c�oÇes]U[	efcd��Y-�3hiµnhne�]�_NhiY'[	e�c	Û©��Y-µ}rsÏ3c Ì �3Y
¹:Y'µ���Y-g ³ µ¸]UÑ-]�_ hnY-[Ke�cI] µncºµi]�of�KcN��Y-µ@�Po�Y'[	efY���Y'µ"rsÏ3c Ì �4Y¨��Y
µ¸]2o�Y'�Kh-`cK[B_2]U�K[q`Y'efh¸r']U_ Y-[Ke�Y¨rtcK[3Y-rte�]��4]2rtc�[ÀY-µ�c���g^Y-ofm�]��3c�o
ÖKI)-=9���-/+!5 $�Û@gfc�[¨µicKg ³ ofhi[4r'h ³ ]�µnYEg��7]KrÁefcKofYEg Ì �3Y}hn[����3¹�Y-[¨Y'[¨µ¸]
Y-m�cKµn�4r'h-`cK[I��Y��2½Æ¾�Y#Ï4]�rtc�_ ³ o�c���]���c Ì �3Ylµi]ÇY Â rthiY'[�rth¸])��Y-µ
rsÏ4c Ì �3Y¨]KrtY-µnY-o�]�[4��c ³ ]Uofe8`a r'�3µi]Kgq��Y-r'ofYErtY¨rtcK[Àµi] Y-[3Y'o���`a ]N��Y
µ¸]�g _ h¸g^_2]Kg'jq��h¸g^_ hi[	�4¹�Y'[���c¼g^�4g^e�]�[4rth¸]Uµi_ Y'[	efY%]ÐY'[4Y'o���`a ]�g
gf� ³ Y'o�hncKofYEg�]�� � bdY��)½�¾,Y:Ï4]Y'[4r'c�[	efos]��3c6�3[4]o�Y'µ¸]�rthE`c�[
Y-[	efo�Y�� ¹Éµi]Kg:r'c�[4�3hir'hncK[3Y-g:bdØ#Ê Y-[»Y-µ I)-;9���-/+!5 $^j Ì �3Y
³ Y'o�_ hÍe�Y�jp�4[4]�mKY'Ñ6r'c�[3c�rth¸��c�Y-µ�rsÏ4c Ì �3Y¹Ég^�ÉY-m�c�µi�4r'h-`cK[@j
³ ofYE��Y-r'hno �4�U\~cKgº�3Y ³ ]UofeE`a rt�4µi]Kg ³ ]Uos]Ð�3hig^efhi[	e�]�g ³ c	g^h¸rthic�[3YEg
�3Y'µ#cK�4gfY'o�m8]K��c�oºY'[ÉY'µ�Y-g ³ ]Krthic4jD]�gE`a r'c�_ c¼hn[	e�ofc����4r'hnoBµnc	g
Y'�PY-rtefcKgº��YdrtcKofo�cUes]�rthE`c�[Q��Y%µnc	gNef�3��cKgº��Y5�4��\~c��3c�[4��Y%gfY
³ ofc ³ ]U�	]U[%µ¸]�g ³ ]UofeE`a rt�4µi]Kg'½ÇÅ�c�o`�3µnefhi_Nc�j@g^YNÏ4]�[6Y-g^ef����hi]K��c
µ¸]�g�rtc�[���hir'hncK[3Y-g�bdØ#ÊÝ��Y'µ�r']�_ ³ c¨_2]U�K[q`Y'efh¸rtc©Y'[2µ¸]Ço�Y'��hE`c�[
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��]p��YEgfr'ofh ³ rthE`c�[Ç��Y�µ¸]q�Pc�o�_2]�r'h-`cK[�¹�Y'mKc�µi�4rthE`c�[©[3cDµihi[3Y-]�µ
�3Y¨µi]KgDY-g^efo��4rtef�3os]�gDr'cKgf_NcKµ-`cK��h¸r']Kg}YEgp�3[4cº��YÇµicKgDe�Y'_2]�g#��Y
_2]8¹Kc�o hn[	e�Y'o3`Y-g Y-[Ëµ¸] � cKgf_ c�µic���`a ]6_ c,�3Y'o�[4]3½»Ä}g~es]efY-gfh¸g
gfYrtY'[	e�o�]FY'[»Y-µ©Y-g^ef�4��hic���YY-g^efYefY'_2]4j ³ o�Y-g^e�]�[4��cF�4[4]
YEg ³ Y-r'hi]�µ�]UefY'[�rthE`c�[I]Çµ¸]�g�r'c�_ ³ c�[3Y-[Ke�Y-g��4]Uo�h-`cK[3h¸r']�g���YpY-g^e�]Kg
YEg~e�of��rÁef�4o�]Kg'½

ÅÆ]Uos] µnµiY'm�]Uo�]ºr-]U��cIe�]�µ ³ ofc�¹KY-rÁe�cIg^Y�Ï4]º�3Y-g�]Uo�ofcKµnµ¸]���c

�4[�r'c�_ ³ µiY~\~c¼r@`c	��hi��cÐ[	�4_F`Y'o�hir'c6_)�4µÍe�hi��hi_ Y'[4gfhic�[4]�µ#r'] ³ ]UÑ
�3Yºg^hi_)�4µi]�oÇµi]:�PcKof_2]�r'h-`cK[¹Y'mKc�µi�4rthE`c�[¼��Y2µ¸]�g¨r'hÍes]��3]Kg©Y-g^·
e�of��rÁef�4o�]Kg'½ÃÄ�µDefos]�es]U_ hnY-[	efc��Y%µi]_2]UefY'o�h¸]��]Uo�h-`cK[3hir-]gfY
Ï�]Fo�Y-]�µnhiÑ-]K��cF��e�hnµihiÑ-]U[���cFe3`Y-r'[3h¸r']�gº[,�3_F`Y'o�hir-]�gº[3c�m�YE��cKg�]�g
Y-[ � cKgf_ c�µic���`a ]4½�Ä�g^e�]�gDe3`YErt[3h¸r']KgDg^YÇÏ4]�[d]�r'c ³ µ¸]���c2r'c�[À�3[
r�`cK��hi��c��3Y'µlefh ³ c������������j ³ ]Uos]¼��YEgfr'ofhi�3hioIµi]Frtc�_ ³ c�[3Y-[	efY
�3Y_2]�e�Y'o�hi]FcKg�rt�3os]3jD¹É�4[»o�Y-gfc�µim�Y-�3c�oI_��3µÍe�hi�3hn_ Y'[�g^hic�[4]�µ
�3Ydµi]�Y-rt��]�rthE`c�[É��YÅ�c�h¸gfgfc�[@½Ýß�os]�g �4[É�7]�gfYd��Y6r'c�_ ³ o�cU·
��]�rthE`c�[�j�Y-µ"r�`cK��hi��cIÏ�]ºgfhi��cº��efhiµnhiÑ-]K��c ³ ]Uos]Ig^hi_)�4µi]�o#µ¸]2�Pc�of·
_2]KrthE`c�[6��Y�r�`�3_��3µnc	gl�3Y)�K]�µi]U¶�hi]Kg'½ � c�[%µicKgl�3]�e�cKg#��Y'[4Y'os]�·
�3cKg ³ c�o�µi]Kg@gfhn_��3µi]Krthic�[3YEg@gfY�Ï4]U[ÇYEg~e��4��h¸]���cp�3cKg ³ ofcK�3µnY-_2]�g
�3YNhi[	efY-o3`YEgD�^`a gfhir'c �ph Ûlµi]Kg�]�[3h¸g^c�efo�c ³ `a ]�gp��os]8m	hne�]Krthic�[4]�µnYEgpgfcU·
�4ofYqµ¸]#os]���h¸]�r'h-`cK[)��YZ�Pc�[���c��3YZ_ h¸rto�c,c�[4�3]Kg ³ ofc����4r'hi�4]�g ³ cKo
r"`�3_)�4µnc	g'j<¹Àhnh ÛDµ¸]º�3Y-g�rto�h ³ rthE`c�[6�3Y'µ ³ ] ³ Y'µ���YNµi]Kgpc�[��3]�g���Y
rsÏ4c Ì �3Y}Y'[¨µ¸]D�PcKof_2]KrthE`c�[Ç¹©Y'mKc�µi�4rthE`c�[¨��Y}Y-g^e�]Kg�YEg~e�of�4rtef�3os]�g-½
Ä�[�Y-g^efYÚ`�3µnefhi_NcÐ] ³ ]�o^es]���cg^YIÏ�]6��YEgfr'ofhnefc6r'c�[F�3Yte�]�µnµiYºµ¸]
_ cKo^�PcKµncK��`a ]�efo�hi��hi_ Y'[4gfhic�[4]�µ"��Y�µi]KgpcK[4�3]�gl��Y�rsÏ4c Ì �3Y�¹%g^�
r'c�o�ofY-µi]KrthE`c�[ rtcK[2µi]ÇY-m�cKµn�4r'h-`cK[2��Ypµ¸]¨rtcK_ ³ c�[4Y'[	efY#�3Yp_2]�efY'·
o�h¸]�c	gfr'�3os]3½
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¾,YºÏ4]d��efhiµnhiÑ-]K��cdµ¸]%e3`Y-r'[3hir-]%��Yº]Kg~e�ofcK_NY'efo8`a ]:�3hÍ�PY-ofY-[�·
r'hi]�µ@��Y ³ o�Y-rth¸gfh-`cK[BrtcK[ ����XZ� ³ ]�o�]���Yte�Y'o�_ hn[4]�oqµi]KgDg^Y ³ ]Uos]�·
r'hncK[3Y-g)]U[3�K�3µi]�ofYEg©Y'[	efo�Y2µ¸]�gÇos]���hicU�P�4Y'[	efYEgÇY'[Y'µ�efo�h-`]�[3���4µnc
ÓEÕ �OUEA���Õ SD>�Ó-Ô � ÕEA��,UKÕ�> � � �O��A��O�H�,j<Y-[Fµ¸]6rtcK[4g^efY'µ¸]�r'h-`cK[���Y
Êlos]�rtc�j _NYE��h¸]U[	efYË�3[�]U[p`]�µnh¸g^h¸gÐ��YQµicKgÐo�Yte�o�]Kg^c	g��YQ�7]�gfY
[4c ��hn�PY'o�Y'[4r'hi]�µnYEgÉ¹ ��hn�PY'o�Y'[�rth¸]UµiY-g-½ ¾,Y´Ï4] rtcK[4g^Y-���3h¸��c
Y'¶,efY'[���Y'oÒµi]Îr'c�[3Y'¶�h-`cK[ �3Y �7]�gfY´]ÎgfY ³ ]�o�]Krthic�[3YEgÉ]U[3�K��·
µ¸]Uo�Y-gN��Y �À�Ko�]K��cKg-j�gfYBÏ4]Y'µihi_Nhi[4]K��cµ¸]6r'c�[	efo�hi�3�4rthE`c�[Ë��Y
µ¸]¡YEg~e�of��rÁef�4o�]´Y'[ÎµicKgË�3]�e�cKgË] ³ ]�o^e�hnoË��Y'µ%r-]Uofefc��Ko�] Â ]�·
�3cÐÏ�`a �4ofh¸��c4j�¹���YÀµi]Ðhic�[3c	g~�PY-o�]6_NYE��h¸]U[	efY:_ Y-��h¸�3]�g hi[4��Y'·
³ Y'[���hnY-[	efY-gBrtcK[ËY-µ#gfhig^efY-_ ]F_©ÅZ¾<½}¾,Y%Ï�]hn[	efo�c����4r'hi��c¼µ¸]
r'µi]��4gf�3o�]6rtY'µiY-g^efY:rtcK_Ncrtc�_ ³ o�c���]�rthE`c�[¼��YBµnc	g¨o�Y-gf�3µne�]��3cKg
]Kg~e�ofcK_F`Yte�ofh¸rtc	g'½ ��]ÃrtcK_ ³ ]Uos]�rthE`c�[ ��YËµ¸]Ãg^Y ³ ]Uos]�r'h-`cK[ Y'[
Y-µ ³ ]UoNÓ-Ô � ÕDA��/U�ÕD> � � ����A � � �Çrtc�[6efos]U�4]U\~cKg�]U[	efY-ofhic�o�Y-g#Ï4]
³ Y'o�_ hÍe�hi�3c:h¸��Y-[Ke�h Â r']Uo©_ c�m,hn_ hiY'[	efc	g ³ ofc ³ hicKglÏ4]�r'hi]BY'µÆgf�3o
Y-[ºµ¸]�gqrtcK_ ³ cK[3Y'[	efYEg}�3Y�ÓEÔ � ÕDA��/UKÕ3½ � cNgfY#Ï4]�[B��Y'efYErÁe�]K��c
_ c�m,hi_NhiY'[	e�cKgq��µic���]UµiY-g ³ ]Uos]BÓ-Ô � ÕEA��HU�ÕÇ¹ � � �R� A��O� �,½
² ��Y'_�`]Kg'j�gfY ³ o�Y-gfY'[	e�]�[¼g^�4r'hn[	es]U_ Y'[	efYºofYEg^�3µne�]K��cKg���Y'µ}Y-g^·
e��4��hic¼��YÀµi]Ðos]���hicKgf� ³ Y'o�[3c�m�]¾ � ÓEÔ�ÔOU�ÈdY-[Ëb6Õ3Ó �À��YEgfr'��·
�4ofhi_ hnY-[Ke�c ��YQµ¸]Ò�Pc�o�_2]Ò��YÉr'c�ofefY'ÑE]ÃYEg~�8`Y-ofh¸r']»Y'[�µi]Òos]�·
�3hnc,Y'_ h¸g^hE`c�[�j©gf�ÝYt¶ ³ ]U[�g^hE`c�[@jl¹»��Y'efY'o�_ hn[�]�rthE`c�[Ý��Yµi]���Y'·
g�]�r'Y'µiY'os]�r'h-`cK[ºY'[:Y-g^e�]NY'¶ ³ ]U[4gfh-`cK[@½
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Ä�[BYEg~e�Y�efos]U�4]U\~c ³ o�Y-gfY'[	es]U_ cKg}Y'µ ³ o�hi_NY-oqY-g^ef�4��hic2g^h¸g^·
e�Y'_�`]�e�hir'cÐgfc��3o�Yºhi[4��h¸r']K��c�o�Y-g)Y-g ³ YErÁe�ofc	gfr�`c ³ h¸rtc	g)��Y:m,hnY-[Ke�c
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e�o�]2o�Y ³ ofYEg^Y-[Kes]�e�hnm�] Ì �3Y¨m�Y-ofh Â r-]Uos]�µ¸]I] ³ µnh¸r']��3hiµnh¸�3]��À��Y)Y-g^·
e�cKgq_ c���Y'µicKg-½

Ø#Y'_ cKgÐo�Y-]�µnhiÑ-]K��cÃ�3[�]U[p`]�µnh¸gfhigY-g ³ YErÁe�ofc	gfr�`c ³ h¸rtcÃY'¶,·
e�Y'[4gfcÐ] ³ ]�o^e�hno ��YÀ_Ã`�3µÍe�h ³ µnYEg c��4gfY'o�m�]�rthic�[4Y-g)�3Y:]�µÍes]6o�Y-g^·
cKµn�4r'h-`cK[%Y'[%Y-µ�os]U[3�KcNm,h¸g^hi�3µiY��©¹:�3µnefos]8m,hncKµnY'e�]��)��Y-µ�YEg ³ Y-rt·
e�ofc�½NÅÆ]�o�]ºY'µiµnc�j�]���Y-_�`]�g©��Y µnc	g©_F`Yte�c,�3cKgl�4g^��]UµiY-g-j@Ï3Y'_ c	g
��YEgf]�ofo�c�µiµ¸]���cÇ]Uµi���4[4]�g�Ï3Y'o�o�]�_ hnY-[Kes]�gÆ��]�g�]��3]KgÆY'[IY-µ���g^c)�3Y
e�o�]�[4g~�PcKof_2]K�3]�gÀo�`] ³ h¸�3]Kg%��YFÞ3cK�3o�hnY-o-½ ØpY'_ c	gdr']�µir'�3µi]K��c
µicKg ³ Y'o Â µnYEg ��Y%]Uµi���3[4]Kg��3Y:µ¸]�g�µ�`a [4Y-]�g�_�`]�gNo�Y ³ o�Y-gfY'[	e�]Uefhn·
m�]�g��4g�]U[4��c)_Nc���Y-µnc	g�YEg~e�`]�efh¸rtc	gpÖ @©�4of�4r'ÑEÛ�¹KjKµic Ì �3Y#Y-g�_�`]Kg
hi_ ³ cKo^es]U[	efYKj<e�]U_��3ht`Y'[dÏ4Y'_ cKg�r']�µir'�3µi]K��cºYEg~e�cKg ³ Y'o Â µnYEg#Y-[
�3[�]N]Uef_�`cKg^�PY'os]¨Y-[ºY'¶ ³ ]U[4gfh-`cK[ºY-[BY-µ<gfh¸g~e�Y'_2]��3Y�o�Yt�PY-ofY-[4rth¸]
Ì �3YÇgfY�_��3Y'mKY�r'c�[:Y'µ�4�4hi��c%Ö�� ��� ���
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² ³ ]�o^e�hnoË��Y»µ¸]�gËr']�o�]KrÁefY-o8`a g^efh¸r']KgY-g ³ YErÁefos]UµiY-gFofY-µi]U·
r'hncK[4]��3]KgDrtcK[Bµ¸] ³ `Y'os��h¸�3]N��YÇ_2]�g�]�Y-[4rtcK[	efos]U_ cKgq��c	gq��o���·
³ cKg ��Y-[Ke�ofc��YB[,�3YEg~e�o�]6_)�3YEg~e�o�]6��YBYEg~e�ofY-µnµ¸]�g-½��]dµi�3_ hÍ·
[3c	g^h¸�3]K�¼Y-g)Y'µ ³ ]Uo�`]U_ Y'efo�c Ì �4YB�3]6µn�3�	]UoN]%Y-g^e�]��hnm,h¸g^hE`c�[�½
��]�g�YEg~e�ofY-µnµ¸]�g�_Ë`]KgÆµi�3_ hn[3c	gf]Kg���Y#[	�4Y-g^efos]©_)�3YEg~e�o�] ³ ofYEg^Y-[�·
es]U[Fµ�`a [3Y-]Kg)YEg ³ Y-rtefos]UµiY-gNr']�o�]KrÁefY-o8`a g^efh¸r']Kg¨��Y:µi] ³ `Y-o���h¸�3]d�3Y
_2]�g�]3j	es]U[	efcNY'[BY'µ<o�]�[3��c�m,higfhn�4µnY©rtcK_Nc�Y'[:Y'µ<�3µnefos]Um,hic�µiYte�]4½
Å�ofYEg^Y-[Kes]U[@j�]K��Y'_�`]�g-j8�P�3Y-o^e�Y-g"m�]Uo�hi]Krthic�[3YEg�Y-[�µicKg ³ Y-o Â µnYEg"�3Y
µ¸]�g�µS`a [3YE]�g Ì �3Yphi[4��h¸r']�[Nµ¸]ÇY'¶,h¸g^efY'[�rth¸]Ç��YD�P�3Y-[Ke�Y-g}��Yphi[3Y-g^e�]U·
�3hiµihi�3]K�¼Y'[FY'µZm	hiY'[	e�c4½6Å�cKo¨Y'µZrtc�[	e�o�]�ofhic4j"Y'[�µ¸]�g)Y-g^efo�Y'µiµi]Kg
_ Y'[4cKgDµi�3_ hn[4cKg�]�gpg�`c�µic2g^Y)�3YtefYErÁes] µi] ³ o�Y-gfY'[�rth¸]2��YÇm,hnY-[Ke�c
Y-[Bµ¸]�gZµ�`a [4Y-]�gZ��Y�ofYEg^cK[4]U[�rth¸]¨��YÇb%�����@�3Y'µ<o�]�[3��c��3µnefos]Um,hnc�·
µiYtes]3jUY-[¨�Pc�o�_2]l�3Y}�3[�]�r'c�_ ³ c�[3Y-[Ke�Y Ì �3YZY'mKc�µi�4rthic�[�]#rtcK[)Y-µ
e�hnY-_ ³ c4½Æ¾,hi[¨Y'_��4]Uo���c�j-µ¸]DY-m�c�µi�4r'h-`cK[¨��Y}��h¸rsÏ4]pr'c�_ ³ c�[3Y-[Ke�Y
YEg�_��4rsÏ3c�_�`]�g"o�`] ³ h¸�3] Ì �3YZµi]Kg"m8]�ofh¸]�r'hncK[3Y-g�Y'[4r'c�[	efos]��4]�g@Y-[
µicKg�Y-g ³ YErÁefo�cKg}��Ypµ¸]�g}g^� ³ Y'o���hi�K]�[	efY-g ² _�`]�g�µi�3_ hi[3cKg�]�g-½"��]
�Po�c�[	efY-o�]���YpgfY ³ ]�o�]KrthE`c�[¨Y-[	efo�Yq]�_)��cKg"��o�� ³ cKg�gfYZY-[4rt�4Y'[	efos]
Y-[efc�o�[3cd]À�3[�]%_2]U��[4hÍe��4�]U�4gfc�µi��e�]%�3Y! P ½:Ä�µ}]�[p`]Uµih¸g^h¸g
YEg ³ Y-rtefo�cKg�r@`c ³ hir'cºhi[4��h¸r'] Ì �3Y µi]Kg��3hÍ�PY-ofY-[4rth¸]�g�Y'[	e�ofY ]U_���c	g
�Kof� ³ cKgle�hnY-[3Y'[g^�Ðc�o�hi��Y'[Y'[µi]:Yt¶,e�Y'[4gfh-`cK[6¹6�3Y'[4gfhi�4]��6�3Y
µ¸] Y'[,m�cKµÍe��3os]¨Yt¶�h¸g~e�Y'[	efYÇY-[:efc�o�[3c ]NY-g^efcKgqcK��\~Yte�cKg-½
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² �3[ Ì �3YÇµ¸] ³ o�Y-gfh-`cK[B��YÇos]���h¸]�r'h-`cK[ ³ ]�ofYErtY�Y'µ@_ YEr']U[4hig^·
_ c%_�`]�g ³ µi]��4g^hi�3µiY ³ ]Uos]:µi] ³ ofc ³ �3µ¸g^hE`c�[��Y'µ�m	hiY'[	e�cÀ�3YIµi]Kg
gf� ³ Y'o���hi�K]�[Ke�Y-g ² j,Yt¶�hig^efY-[º��h¸gfr'ofY ³ ]U[�rth¸]�gÆY-[Ke�ofYlµi]Kg ³ ofYE��hirt·
r'hncK[3Y-gD�3YÇµnc	gq_Nc���Y-µnc	gp��YÇm,hiY'[	efc os]���h¸]�e�hnmKc�¹Bµnc	gqofYEg^�3µne�]U·
�3cKg�cK�4gfY'o�m8]Krthic�[4]�µnYEg Ì �3YpÏ3Y-_Nc	g�cK��efY-[3hi�3c4½Æ��] ³ ofYE��hir-rthE`c�[
�P�4[4�3]U_ Y-[Kes]Uµ)�3Y�µi]Ëe�Y'cKoE`a ]���Y�m,hiY'[	efc	g%o�]K��h¸]�efhim�c	g:Y-g%µ¸]
o�Y'µ¸]�r'h-`cK[¼Y'[	efo�YIµ¸]dmKY'µic,r'hi�4]��ÐefY-of_ hi[4]UµZ¹µi]6m�Y-µnc�rth¸�3]K�¼��Y
YEgfr-] ³ Y�j#�3Y6�PcKof_2] Ì �3Yµi]Qm�Y-µnc�r'hi�3]K�ËefY-of_ hi[4]UµÇ]U�4_NY-[	e�]
r'�4]U[���c¼µnc¼Ï�]�rtY%µ¸]¼mKY'µic,r'hi�4]�����Y%Y-g�r'] ³ YK½Ý��]�gIgf� ³ Y'o���hn·
�	]U[	efYEg ² g^Y�]�\~�4g^e�]�[º]¨YEg~es]¨o�Y'µ¸]�r'h-`cK[Irt�4]�[4��c�gfY�ofY ³ ofYEg^Y-[�·
es]U[�\~�3[	efc rtcK[Bµ¸]�gZY-g^efo�Y'µiµ¸]�gpÜÝ¹Iµ¸]�gqgf� ³ Y-of�Khn�	]U[	efYEg}X�½4¾,hi[
Y-_)�4]�of�Kc4j	]Uµ�r'c�[4gfh¸��Y'os]UoZg^Y ³ ]Uos]��3]�_ Y'[	efYD[,�3YEg~e�o�]Ç_��3Y-g^efos]
�3Y)g^� ³ Y-of�Khn�	]U[	efYEg ² Y'[�rtc�[	e�o�]�_Nc	gD�3[4]º��hig ³ Y'osg^hE`c�[%��Y�m8]U·
µic�o�Y-g-j���Yº_2]U[4Y'os] Ì �3Yºµ¸]%m�Y-µnc�r'hi�3]K�ÐefY-of_ hi[4]Uµq��Y'µZm,hnY-[	efc
�3Y-rto�Y-r'Y¨]2_ Y-��h¸�3] Ì �4Y)]U�3_ Y-[Kes]2µ¸]2m�Y-µnc�rth¸�3]K�:�3Y)Y-g�r'] ³ YK½
Êlh¸rsÏ4]º��h¸g ³ Y-o�gfh-`cK[ ³ o�Y-gfY'[	es]I�3[4]BrtcKofo�Y'µ¸]�r'h-`cK[drtc�[]Uµi���3[3c	g
³ ]Uo�`]U_ Yte�ofc	gÇY-g^efY-µi]�ofYEg¨rtcK_Ncµi]%efY'_ ³ Y'os]�e��3o�]6Yt�PYErÁefhim�]3jÆY-µ
os]��3hncÐ¹�µ¸]µi�3_ hi[3cKgfhi�4]���½�Ä�g^efYÀrtcK_ ³ c�ofe�]�_ hnY-[Ke�c¹	]�P�3Y
cK�4gfY'o�m8]K��c#Y-[ Y-g^efo�Y'µiµi]KgÆÜ�j ³ Y'o�c©Y'[ [,�3Y-g^efo�c©r']�gfc©[3c ³ �3YE��Y
gfY'oZYt¶ ³ µih¸r']��3c)Y'[:µicKg}_Nh¸gf_Nc	g}e3`Y-of_ hi[3cKg-½"Å�cKo�Y-µ<r'c�[	efos]Uo�hic4j
Y-[4rtcK[	efos]U_ cKg��3[4]rtcKofo�Y'µ¸]�r'h-`cK[¼Y'[	efo�YÀ��hirsÏ�]Ð�3hig ³ Y-o�gfhE`c�[F¹
µ¸]�m�Y'µic�rth¸�3]��º��Ylo�cUes]�r'h-`cK[ Ì �3Yl[4c�Ï4]Ngfhi��cNÏ4]�µnµ¸]��3])Y'[BcUefo�c
e�h ³ cI��Y©Y-g^efo�Y'µiµ¸]�gDrtcK[Bm,hiY'[	efc os]���h¸]�e�hnmKc4½

Ùp[4]2Y-[,m�c�µnef�4o�] YEg~�8`Y-ofh¸r']�_ Y'[	efY¨gfhn_Q`Y'efo�hir-] ³ o�c ³ �3µ¸g�]��3]
³ c�o ³ o�Y-gfh-`cK[I��Y�o�]K��hi]KrthE`c�[ ³ �3YE��Y©g^Y-o}�3[�] ³ o�hn_ Y-o�]¨] ³ o�c8¶,hn·
_2]KrthE`c�[º]�µ�m,hiY'[	efcN��Ylµ¸]�gZgf� ³ Y-of�Khn�	]U[	efYEg���Ylefh ³ c ² ½ ² Ï3c�os]
�4hnY-[@j��4[d_ c,�3Y'µicI_�`]�glofYE]Uµihig^e�]2��Y-��Y�hn[�rtµi�3hno©��YEg^m,h¸]�rthic�[4Y-g
�3Y�Y-g�]pgfhn_ Y'efo8`a ]4j-hi[3Ï3cK_ c���Y-[3Y'h¸�3]K��Y-g�Y'[¨Y-µKm,hiY'[	efclY'[Ç�PcKof_2]
�3Y:�Ko�]K��hiY'[	efYEg���Y%��Y-[4gfhi�3]K�F¹ �4��\~cKg2�3Y:_2]Kgf]4½QÊlY%Y-g^e�]
�PcKof_2]4jDµi]Q��hnm,h¸g^hE`c�[Ã�3Y6µ¸]�gºgf� ³ Y'o���hi�K]�[Ke�Y-gI�3Ydefh ³ c ² Y'[
�3cKg ��o�� ³ cKg Ì �3Y-�4]Uo8`a ]Ð��Y'efY'o�_ hn[�]��3] ³ c�o2µ¸]�g2rtcK[4��h¸rthic�[3YEg
�3YN��Y-[4gfhi�3]K�%¹%Yt¶,e�Y'[4gfh-`cK[6��YNµi]BY'[,mKc�µnef�3os]I��cK[4��Y g^Y ³ ofc�·
³ ]U�K]�[B��h¸rsÏ4]Kgqhn[3Ï4c�_ c��KY'[3Y-hi�3]K��Y-g-½


