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&�')(�*,+.-$/�0214365879;:�<>=�9 (�'4?�@ <A9 * =)<>B,C ( 9
DFE,GHJIKHML4NPORQHJSUTVH4WVXZYZTV[JTVHJW
H]\�[_^`Wa[JbUW
cedfI4g,XZWVTahibUH

j�k X;l�H]\�m�WaYZX
n ^poUo,X k \FqUH k HJ[ E H k [ E H4SsritZuZtZvRNxwRQHJ[JHJIsg k Hzy|{Z{Z{MN yZy;L�o$^`YZHJc

}�~��J�;�;�U�Z��� DFE HJc�Hzc�HJIKTVS$^ k SUX`\�HJc k H]o k HJc�HJSi\4\ E H�o k X2[JHJHJqUTVSUYZcsXZ��^�c�HJIKTaS�^ k qUH]��X`\�HJq
\�X�\ E H4^`S�^`W�dfc�TVc%XZ��^`WVYZX k T�\ E I�cF^`SUq k HJWa^p\�HJq6\�X`o$TV[JcJ� DFE H8c�b�gfl�HJ[]\�cF[JX_��H k HJq�TVSU[JWVb�qUH�[JXZI��
g$TVS�^p\�X k TV[Jc_�Uced2Isg,XZWVTV[�[JXZI�o$b�\�^p\�TVXZS,��^`ced2IKoU\�X`\�TV[s^`S$^`W�d2c�TVc�^`SUq.^J��H k ^`YZH���[_^`c�Hz^`S�^`W�dfc�TVcFXZ�
^`WaYZX k T�\ E IKcF^`S�q�q�^p\�^�ce\ k bU[]\�b k HJcJ�
�R��������� �;���Z� [JXZI4g�TaS�^p\�X k TV[JcJ��cedfIsg�XZWaTV[�[JXZI�o$b�\�^p\�TVXZS,�U^`S�^`W�dfc�TVc�XZ��^`WaYZX k T�\ E IKc_�io k X`g$^;�
g$TVWVTVce\�Ta[�IKH]\ E X2qUc

�V K¡¢¤£¦¥_§ ¡¢#¨�©ª£¦«­¬J®

¯7O akc ]^ _b^ L ^ h±° ^ L h±° ^�²­³�´µ² T ´ QUh l M ^ Ofh QwMPL cq Q r·¶ a O ^ _b^ X�Q|¸dMfh ^)¶ M [ ´ QUh l M ^ Ofh QwMPL c [PK�¹ u)ºp» [2¼_½ u�»|¾ V�{À¿�y {�R ³ T�ZÁ¿ ^s_b^�Â�Ã>Ä L ¶ Ofh ^_Åx ]^ ¸ ]^�Æ °PQ�O ^FÇ�ÃA¾|¾�ÅÈºPu%¾wvÊÉ|¾�»|»Suwu#Ë x ]^ ¸ ]^ h Q ÆPad^%Ç�Ã>¾;¾ZÅ
ºPu�¾wvÊÉ;¾Ê»|¾�¾;º
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 HJcÈSUX`\�HJc�qUHµc2QHJIKTaS�^`T k HJc k H]o k QHJc�HJSi\�HJS�\�WVHJcÈ^`[]\�HJc_��HJSs^`SUYZWa^`TacJ�pq
� bUS�ciQHJIKTVS�^`T k H
[JXZS�c�^`[ k QH G^�W�� ^`S$^`W�d2c�HMq
� ^`WVYZX k T�\ E I�HJc�H]\4^`b�� q�XZI�^`TVSUHJc�[JXZSUS�H��fHJcJ����HJcÊ\ E�GHJIKHJc�^pg�X k q#QHJc
[JXZIKo k HJSUSUHJSi\��µWa^4[JXZIsg�TVS$^p\�XZT k H`��WVHÊ[_^`WV[JbUW�� X k IKHJW­��W�� ^`S�^`W�dfc�HÊ^`cedfI�oU\�X`\�TVh2bUH8H]\%W�� ^`S�^`W�dfc�H
HJSRIKX_d�HJSUS�H·q�� ^`WVYZX k TV\ E IKHJcFH]\�q�H�ce\ k bU[]\�b k HJcFqUH�qUXZSUS�QHJHJc_�
� � �|� � ��� �� � [JXZI4g$TVS�^p\�XZT k H`��[_^`WV[JbUW��>X k IKHJW­�È^`S�^`WVd2c�H�q
� ^`WVYZX k T�\ E I�HJcJ�
I QH]\ E X2qUHJc·o k X`g$^;�
g$TVWVTVce\�HJc
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3547698;:=<?>@8
x�° ^ g ^ g ^sr'a O ¶ L�OPQ ce^ g L ^�Æ L ^ g ^ O c c ° ^�Æ LNQbh ^s^s_ba O?AYg�QCB ¶ g ^ r'a O ¶ L _b^;D Q ci^s_~c Q c ° ^�¶ O ¶ ¸FEbg a g'QCB
¶ ¸GAwQ�L adc ° r g ¶ O _ L ^ ¸ ¶wce^s_ c Q ÆPa hsgIH x�° ^ giM t2J ^ h c g h Q D�^ L ^s_ a Ofh�¸dM _P^ h Q r\tPa O ¶wc Q�L a h g [PgKE r t Q;¸ a h h Q rML
Æ M c¤¶ cea Q�O%[ Æ LNQ t�¶wtPa ¸ a g cea h r'^ c °PQ _ g ¶ O _8¶&Dw^ L ¶ A ^IL h ¶ g ^
¶ O ¶ ¸GEbg a g QCB ¶ ¸GAwQwL adc ° r g ¶ O _\_�¶ c¤¶ g c LNMfh c MPL ^ g;H

DFE Tac�TVc�\ E H�HJTaY E \ E XZ�
XZb k c�H k TVHJc�XZ�,c�HJIKTaS�^ k o k Xi[JHJHJq�TVSUYZcJ� DFE H�o k H]�fTVXZbUc�XZS�HJc E ^J��H�^poUo,H_^ k HJqz^`cONQP n N¤m
n HJc�H_^ k [ E n H]o,X k \�cKS2bUIsg�H k czySR2R`{2��Liy|tZv2��L`tZu2yZ��LUT2TZ{2��L`{Z{�Li��t�LUT?RÀ^`S�q t?V`vUWf� DFE H�[JXZSi\�HJS�\ XZ��\ E HJc�H
o k X2[JHJHJqUTVS�YZc�[JXZSUc�Tace\�c�XZ�YX#SUYZWVTVc E c�bUIKI�^ k TaHJcKXZ�Ê\ E H�\�^`W[Z2cJ�Fb�c�b�^`WVW�d]\ k TV\e\�HJS gid ^ k H]o,X k \�H k � k XZI \ E H
^`bUqUTaHJSU[JH@^|�
DFE H4o k TVIz^ k d YZX�^`W�XZ��\ E TVc�c�HJIKTVS�^ k TVc�\�X [JX_��H k \ E HsI�^|l�X k IKH]\ E X2qUc8XZ��\ E HM^_��H k ^`YZH���[_^`c�H ^`S�^`W�dfc�TVc�XZ�

^`WVYZX k TV\ E IKcF^`SUq�q$^p\�^�ce\ k bU[]\�b k HJcJ�/P8HJTVY E g,XZb k TVSUYs\�X`o�TV[JcFXZ��ce\�bUq�d6^ k H�[JXZIsg�TVS�^p\�X k TV[JcJ�UcedfI4g,XZWVTa[8[JXZIKo�bf�
\�^p\�TVXZS,��^`ced2IKoU\�X`\�TV[4^`S�^`WVd2c�TacF^`SUq�o k X`g$^pg$TVWVTVce\�Ta[�IKH]\ E X2qUcJ�
DFE H�ce\�bUq�d XZ�%[JXZI4g$TVS�^p\�X k Ta^`W#X`gfl�HJ[]\�c¤N \ E HJT k qUHJc�[ k T�oU\�TVXZS,�È\ E HJT k HJS2bUIKH k ^p\�TVXZS ^`[J[JX k q�TVSUY�\�XR�`^ k TVXZbUc

o$^ k ^`I�H]\�H k c¤N ^ k Tac�HJczS$^p\�b k ^`WVW�d TaS \ E H�o k X2[JHJc�c XZ�4^`S�^`W�d`_JTVSUY ^`WVYZX k T�\ E I�c�\ E ^p\6XZ� \�HJS TVS���XZWV��H�[JWa^`c�c�TV[_^`W
[JXZIsg�TVS�^p\�X k T ^`W,ce\ k bU[]\�b k HJcFWVTaZ�H�ce\ k TVSUYZcJ�f\ k HJHJcJ��Y k ^po E c_��^`S�q6o,H k IsbU\�^p\�TVXZSUcJ�

 XZI�o$b�\�H k ^`WVYZH]g k ^zo�Wa^_d2c·^`S TaSU[ k H_^`c�TVS�YZW�d�TVI�o,X k \�^`Si\ kcbXZWVH�TVS�\ E TVc·^ k H_^2�dN \Êo k X_�fTVqUHJc�^�[JXZWVWVHJ[]\�TVXZS XZ�

\�X2XZWVc�\ E ^p\%^`WaWVXC\�c%XZSUH�\�X�^p\e\�^`[IZ�[JXZI�o�WVH�� IKXiq�HJWVc�XZ��[JXZI4g�TaS�^p\�X k TV[Jc%^`SUq \ E HÊ^`S�^`W�dfc�TVc�XZ��^`WVYZX k T�\ E I�c��fTa^
egf=h7f&ikj2lnmohgedp+qrh7sClnmutUhwv9x ^p\·\ E H�c)^`IKH�\�TVIKH`��T�\·TVSUceo$T k HJc�\ E HKh2bUHJce\·�>X k qUH]��HJWVX`o�TaSUY�H]��H k IKX k H�c�d2ce\�HJIz^p\�TV[
c�XZWVbU\�TVXZSUcF^`SUq�q�HJ[JTVc�TVXZS�o k Xi[JHJqUb k HJc�� X k \ E H·^`S�^`W�dfc�TVc�XZ�y\%HJWVWª��[ E ^ k ^`[]\�H k T[_JHJq�[JWa^`c�c�HJcFXZ��o k X`g�WVHJIKcJ�
DFE H�L`u�^ k \�TV[JWVHJcÊTVS�[JWVbUqUHJq�TaSR\ E Tac�g,X2XUZ k H]o k HJc�HJS�\�c�S�^po$c E X`\�cÊXZ�µ[Jb k�k HJS�\ k HJc�H_^ k [ E TVS�\ E HJc�H�^ k H_^`cJ�4m

\�HJSi\�^p\�T���H4X k Y�^`S�T[__^p\�TVXZSRXZ��\ E HJT k [JXZS�\�HJSi\�c�Tac�YZT���HJS�g,HJWVX@\·�
z } � {}|U~O��� ���d|C� } {�����| }�� ������� ���

N±S ^`q�qUT�\�TVXZSÁ\�X T�\�c6X@\�S \ k ^`qUTV\�TVXZSUc k X2X`\�HJq�TVS I�^p\ E HJIz^p\�TV[JcJ�8\ E H ce\�bUq�dÁXZ� s9tU���=moh�j2l�tUi+mujU����tC��f=��v
^ k TVc�HJcMS$^p\�b k ^`WVW�d TVS \ E H o k X2[JHJc�cMXZ��^`S�^`WVdr_JTVS�Y�^`WVYZX k TV\ E IKcs\ E ^p\�XZ�a\�HJS TVSi��XZW���H [JWa^`c�c�Ta[_^`W�[JXZIsg�TVS$^p\�X k Ta^`W
ce\ k b�[]\�b k HJc�WVTaZ�H�o�H k Isb�\�^p\�TaXZSUcJ�µce\ k TaSUYZcJ��\ k HJHJcJ� k ^`SUqUXZI�\%^`WaZfc�^`SUq Y k ^po E c_��� ^po�c�^ k H6^�ceo,HJ[JTa^`W#[JW ^`c�c
XZ�µY k ^po E c�XZS�\ E Ta[ E o k XZY k HJc�c E ^`c8g,HJHJS�Iz^`qUH k HJ[JHJSi\�W�dZ�,\ E Tac�TVc k H]o,X k \�HJq.TVS��a���±�O���`�%^`SUq ��¡(�¤� n ^`S�qUXZI
\�^`WaZ2c�^ k H4^�qUHJ[JH]o�\�T���HJW�d6c�TVI�o$WVH�I�XiqUHJWÈXZ��Iz^`S�d�o k X`g�^pg�TVWVTVc�\�TV[Fo k Xi[JHJc�c�HJcJ�U\ E H]d6^ k H�\ k H_^p\�HJq.TVS6qUT[¢�H k HJSi\
[JXZSi\�H��2\�c�TVS£�¥¤(�$^`SUq£��¦`�±�y§�XZbUSUYF\�^pg$WVH_^`b��s^ k H%^F[JHJSi\ k ^`WfX`gfl�HJ[]\�XZ�U^`WVYZH]g k ^`TV[�[JXZIsg�TVS$^p\�X k TV[Jc
\ E ^p\�[JXZSUS�HJ[]\�c
TVSi\�HJYZH k o$^ k \�TV\�TVXZSUcF^`SUq�Y k XZb�o k H]o k HJc�HJS�\�^p\�TVXZS�cJ�/N±I�o,X k \�^`S�\ k HJc�bUW�\�c%XZS6\ E HJT k ^`cedfI�oU\�X`\�TV[Êo k X`o�H k \�TVHJcF^ k H
o k HJc�HJS�\�HJq�TVS]��¨w��^`SUq��G©r�¤� DFE HM\%X k ce\�^`S�q6g,HJce\F[_^`c�H4[JXZIKo�WVH���T�\�d�XZ��^�Wa^ k YZH·[JW ^`c�cFXZ��^`WVYZX k T�\ E IKcF[_^`S�g,H
YZT���HJS�^`S�H��fo�WVTa[JT�\��>X k I6��\ E TVc�TVc�qUTVc�[JbUc�c�HJq�TVSª��«w�±� DFE H%Wa^`c�\�\�^`WaZsTVc�[JXZS�[JH k SUHJq�\�TV\ E ^�o k X`g�WVHJI [JXZSUS�HJ[]\�TVSUY
o E d2c�TV[JcF^`SUq�[JXZIsg�TVS�^p\�X k TV[JcJ�
�a��� 
 XZSpleb�Y�^p\�TVXZS�XZ� D k HJHJc8^`SUq n ^`S�qUXZI¬� ^po�cJ� ­¯®±°[°n²;³µ´�¶Q·�¸�²I¹�²Iº
���`� n XiX`\�HJq��.^po$cJ�(»UbUSU[]\�TaXZS�^`W¼X�h2b�^p\�TVXZS�c�^`SUq 
 XZSi\�TVS2bUHJq�» k ^`[]\�TaXZSUcJ�O½`²+¸c¾À¿nÁwº+¸c¾¼Â¶=Ã@®±³µÄ�Å²Iº+¸`ÆrÇ
��¡w��È E ^p\�Tac%\ E H 
 XZI�o$WVH��fTV\�dzXZ��^ n ^`SUqUXZIÉ� ^po�Ê-ËÌ²@Íc®[¾ÏÎÐÃ@Ñ5Ò/ÓÔÃ@¾
Õ 
×ÖSØÚÙnÛcÜ#Ü�Ý;Þnß�ØkÙÀàFá+Þ×â�ÖcØ�ãUÝ9Ùoâ¼ØÔß�ä+Ö=â×å=ØQÝ9Þ�Ù×Ý;ÞuØÚÝkæ+ÝIß¥çFÝ;èSç�ØÚá9éµâ�ÖSØ�ê7ØQè ÝIâ×â�ÖcØ����!�Yë=ì&ì+íÀîoï&ï&ð+ñ+ò=ó`ôuõIö=÷Cõ+ð`ôùø&÷=ï=ú+ûIücõkö@ð9÷@ú+ïSý

þ



�¥¤(� ��XiX`oU�KX k ^`c�HJq n ^`SUqUXZI¬È ^`WaZ2c_���µ®n¶Q·�¸Sº=Ç�ËÌ²;¾��(Ã@¾
��¦`� D�E H �ÈX2[_^`W
�ÈTaIKT�\ DFE HJX k HJI � X k�n ^`SUqUXZIÉÈ ^`W[Z2c�XZS£» k HJHsO k XZb�o�cJ�Ð´�ÓÔ²@Íc²��y¸c°±°n²��
��¨w� ��TVIKT�\�� E ^po�H DFE HJX k HJIKcF�>X k�j ^ k \�T�\�TVXZS�cJ�
	 ¾7¸rÓÔÃ@°��
��²Iº9³I·(®��
�G©g�4m8cedfI�oU\�X`\�TV[ 
 XZI4g�TaS�^p\�X k TV[Jc�^`S�q�N¤S��$SUT�\�H��2dfIKIKH]\ k TV[·O k XZb�o�cJ�
	 ¾�¸rÓÔÃ@°�����²Iº;³I·À®��
��«w�5X ��^`[]\ ��^ k YZHJce\F^`SUq���I�^`WVWVHJce\��fT[_JH�XZ� 
 XZI�o,XZSUHJSi\�c#TVSzwÊHJ[JXZI�o,XZc�^pg�WVH��2\ k bU[]\�b k HJcJ����¸c¾(®n²;°�� ¸c¾7¸Sº;®nÃ
���w�4wÊTVI�H k c�TVS�� ���
� ®n¶Ô·�¸SºCÇ�ËÌ²;¾��(Ã@¾

z } �M{}|S|U~ �"! ����� � |c����� � z$#�{ } { |c���
DFE H6c�\�bUq�d XZ�ÊIMbUW�\�T�o$WVH�_JH]\�^ �Z^`WVbUHJc�TVcK[Jb k�k HJSi\�W�d ^ ��H k d ^`[]\�T���H%��HJWVq
�#TVSi��XZW��fTVSUY [JXZI4g$TVS�^p\�X k Ta^`WaTVce\�c

^`SUq6[JXZI�o$b�\�H k ^`WVYZH]g k ^`TVce\�cJ� DFE TVc�o k X`g�WVHJI TacF^poUo k X�^`[ E HJq�bUc�TaSUY ��TVH�c�H k TaHJcF^`SUqRO k'&X`g�S�H k g$^`c�HJc�TVS]�a�)(w�±�
O k'&X`g$SUH k g$^`c�HJcµ^ k H�XZ� \�HJS�bUc�HJq�\�XÊc�XZW���H%o,XZW�dfSUXZIKT ^`W�cedfce\�HJIKcJ��g�b�\�\ E H]dsc�b(¢�H k � k XZI ^8g$^`q�[JXZI�o�WVH���T�\ dZ��m
qUTa¢�H k HJSi\�^`WVYZX k TV\ E IÉ\�T�\ E g�H]\e\�H k [JXZI�o�WVH���T�\ d�[ E ^ k ^`[]\�H k Tace\�TV[Jc�TacFqUHJc�[ k TVg�HJq6TaS��a�À���±� DFE H�S�H��2\�\K\%XK\�^`WaZfc
^ k H�[JXZSU[JH k SUHJq \�T�\ E q�Ta¢�H k HJS�\�Ta^`W�o k X`g�WVHJIKc_�5N±S \ E H*� k c�\ÊXZS�Hª�G�w�`�±�È\ E H�ce\�bUq�d.XZ�#o,XZW�dfSUXZIKT ^`W k HJW ^p\�TVXZSUc
^`IKXZSUY�c�XZWVb�\�TaXZSUc4XZ��WVTaSUH_^ k X`o,H k ^p\�X k cMTVc4H��fo�WVXZTV\�HJqÀ\�XRYZH]\Mg,H]\e\�H ksk HJc�XZWVb�\�TVXZS ^`WVYZX k T�\ E IKcJ� DFE HKc�HJ[JXZSUq
XZSUH �a�r¡(��qUH_^`Wac \�T�\ E ^`c�d2I�o�\�X`\�TV[�o k X`o,H k \�TVHJc�XZ��c�XZWab�\�TVXZSUc�XZ��� k c�\�X k q�H k S�XZSf��WVTVSUH_^ k qUTa¢�H k HJSi\�Ta^`W2HJhib�^p\�TaXZSUcJ�
�G�)(w� j XZW�dfWVXZY�^ k TV\ E IKcF^`SUq£�.bUW�\�TVo�WVH�+�H]\�^*,�^`WVbUHJc_��-�®u¶Ô·×²;°.�Ð²@Óu®�ÓÔÃ�Ó
�G�����4m O k'&X`g$SUH k » k HJHsm�WV\�H k S�^p\�T���H��>X k�j XZW�dfSUXZIKTa^`W/�2dfce\�HJI0��XZW��2TaSUYf�µ­Oº�Å²21`Ã@®aº=²3� ²=¶=²Iº54
�G�w�`� 
 XZSU[ k H]\�H n HJc�XZWVb�\�TVXZS XZ�8wÊTa¢�H k HJS�\�Ta^`W jµk X`g�WaHJIKc�bUc�TVSUY D ^`SUS�^cZfTa^`S 
 ^p\�HJYZX k TaHJcJ� ½�¸�¶76(Ær²;³;¿8	 º@Óu·×ÆUº

9 ²;®±°
�G�`¡w�4m8S�N±S�\�H k I�HJqUTa^p\�H3,�^`WVbUH j�k X`o,H k \�d � X k »�T k ce\±�;: k q�H k wÊTa¢�H k HJSi\�Ta^`W j XZW�dfSUXZIKTa^`WVc_�<�/ÃgÆ�Í&¸c¾ªÇÀ²;¾%� º9®n²;³

z } �M{}|S|c|U~ } � }��=!ª� | � �?> }�� @ � ��|C{BA � � } ��� � } { } � { �C#��d{B# ��� �
DFE HB� k ce\Ê\K\%X6\�^`WaZfc�TVS.\ E TVcÊo$^ k \·^ k H�[JXZS�[JH k SUHJq \�TV\ E g�^`c�TV[�^`WVYZX k T�\ E IKc�XZ�#[JXZIKo�b�\�H k ^`WVYZH]g k ^ ���a�r¤(�

TVSi\ k X2qUbU[JHJc�^�SUH&\ IKH]\ E X2q�g�^`c�HJqRXZS�� bUS�[]\�TVXZS�^`WÈ^`S�^`WVd2c�Tac�\�Xz^`S�^`WVdr_JH�\ E H4[JXZI�o�WaH��fT�\ d6XZ��\ E H5X�b�[JWVTVqUH_^`S
YZ[Jqz^`WaYZX k T�\ E IKc�XZS�TVS�\�HJYZH k c�^`SUq��Z^ k Ta^`Si\�cµXZ��T�\ x �a�`¦w�
HJce\�TVI�^p\�HJcµ\ E HF[JXZI�o�WaH��fT�\ dMXZ�,O�^`bUc�c�Ta^`SKHJWVTaIKTVS�^p\�TVXZS
XZS E b�YZHMc�o$^ k c�HMI�^p\ k TV[JHJcÊ\ E ^p\ÊX2[J[Jb k �>X k TaSUce\�^`SU[JHMTVS TVSi\�HJYZH k �A^`[]\�X k TVS�Yf� DFE Hso k X`g$^pg$TVWVT�\ d \ E ^p\ÊY k ^po E c
X`g,H]d2TaSUY6�Z^ k TVXZbUcM[JXZSUce\ k ^`TaS�\�csg,HK[JXZSUSUHJ[]\�HJq TVcsce\�bUqUTaHJqÀTVS Y k H_^p\�YZHJS�H k ^`WVT�\ dÀTVS �a�r¨(�±� D XiXZWVcMXZ�F^�IKX k H
o k X`g�^pg�TVWVTVc�\�TV[�X k TVYZTVSs^ k H#^p\�\%X k Z·TVS4\ E H�S�H��2\�\K\%X�\�^`WaZfcµ�G�À©g�$^`S�q��a�r«(�¤� »�TVS�^`WaW�dZ�(�a�D�(��qUTVc�[JbUc�c�HJc
H��f\�HJSUc�TaXZSUc
XZ��[JWa^`c�c�Ta[_^`W,[JXZI�o k HJc�c�TVXZS�^`WVYZX k T�\ E IKc�\�X�\ E HÊg$TVqUTVIKHJS�c�TVXZS�^`W�[JXZS�\�H��f\J�
�G�r¤(�$E8SUT��$HJq6m�S�^`WVd2c�Tac�XZ�ÚX#bU[JWVTVqUH_^`S�m8WVYZX k T�\ E IKcJ� ÄOº;®�1?®�ÓkÓÔ²F�7¸c°±°?Å²=²
�G�w¦`�4m8S4m�oUo k X ��TVI�^p\�H j�k X`g$^pg�TaWVTVce\�TV[Ú�.Xiq�HJWi�>X k �2\ k bU[]\�b k HJq�O�^`bUc�c�T ^`S5X�WaTVIKTVS�^p\�TaXZS,�.G#ÇIH ¸Sº=Ç3	KJSÄµ²;¾�Ç(²Iº
�G�`¨w� D�E H jµk X`g�^pg�TVWVT�\ d�XZ� 
 XZSUSUHJ[]\�HJq�SUHJc�cJ�
G�ÇIHÚ¸SºCÇ?	KJ(Ä ²;¾×ÇÀ²Iº
�G�À©g� n ^`SUqUXZI 
 XZI4g�TaS�^p\�X k Ta^`W.�2\ k b�[]\�b k HJc�^`SUqML k XC\�SUT ^`S�»UbUSU[]\�TVXZS$^`WVcJ�/Ä ²Iº;¾(·�¸SºCÇ�­¯®�ÓkÓÔ²;¾"NÀ²Iº21`²Iº
�G�`«w�B:�S�^?OÊb�^`c�T��;:8oU\�TVI�^`W.�fH_^ k [ E m8WVYZX k T�\ E I ^`SUq�\ E H�P2^`[JX`g�T DFE H]\�^�»UbUSU[]\�TaXZS,�
� ·(®±°[®�Ò(Ò ²MÎÚ·7¸c³I³9¸c®[¾�1
�G�)�w�MLpw j ^p\e\�H k S��.^p\�[ E TVSUY�N¤I�^`YZHM^`SUq�,ÊTVqUHJX 
 XZI�o k HJc�c�TVXZS
� 9 Ã5Q@¶;®n²=¶Q·�´)RIÒ ¸c¾��`ÃSH/³2�r®

z } �M{}|UT�~/z ����� } �d| � | � { |c� ��� {BA���� �
DFE TacÊo$^ k \4[JXZSi\�^`TVSUcs\�^`WaZfc4XZ��^�IKX k H�o k X`g$^pg$TVWVTVce\�Ta[sX k TaYZTVS,�
g�bU\4SUX`\4SUHJ[JHJc�c�^ k TVW�d.��H k dÀqUT[¢�H k HJSi\·� k XZI

\ E XZc�HRXZ��\ E H�o k H]�2TaXZbUcMo$^ k \J� DFE H \�Taq�\ E XZ��\ k HJHJcKTVc k HJWa^p\�HJq \�XVL k XC\�S�Ta^`S IKX`\�TVXZS TaS ���=(w�±� n HJc�bUW�\�c
XZS k ^`SUqUXZI \�^`WaZfc4XZS Y k ^po E c4^ k H�c�b k ��H]d�HJq TVS �������±�y\ E TVWVHª�����`�Fce\�bUq�TVHJc4^�c�TVI�o�WVHMo k Xi[JHJc�csXZS Y k ^po E cJ�
»�TVS�^`WVWVdZ��^�hib�HJbUTVSUY8IKX2qUHJWUTVc�ce\�b�qUTVHJqMgidª���(¡(�
^`SUq����w¤À�,o k HJc�HJSi\�c�^`S�^`S�^`WVd2c�Tac�XZ��^8o k X`g�WVHJI � k XZI \�T k HJWVHJc�c
SUH]\ \�X k ZfTVSUYf�
���=(w�B:�S�\ E HYÈ TVq�\ E XZ� ��^pg,HJWVWVHJq D k HJHJcJ�O½`²+¸c¾À¿nÁwº+¸c¾�Â¶=Ã@®[³�- ¸Sº=¶W�`²IºSÓ
������� n ^`SUqUXZIÉÈ ^`W[Z2c�^`S�q�O k ^po E OÊHJXZIKH]\ k d ��^?��b k ��H]dZ�YXÚ·(®u²IºIº�� ÎÐÃgÆ?°[·×Ã@¾
�����`�5X �2o$WVTV[JT�\ �fb�Z�[JTaHJS�\¯N±S��Z^ k Ta^`Si\�cF�>X k ^`S�N±S�\�H k ^`[]\�TVSUY j ^ k \�TV[JWaH$�2d2c�\�HJI6��[�Ã@³I·(®o¸'�r®"\&ÓÔÃ@·þ þ



���À¡w�4m8cedfI�oU\�X`\�TV[ L%XZbUSUqUc �>X k \ E Hª»�WVb�TVq OÊb�HJbUH�»�HJq g2d ��b�g,H��2o,XZSUHJSi\�Ta^`WFXZS � XU¢ �fXZb k [JHJc_�0� ®[¾×¶=²;¾7Ó
��Æ2Ñ ¸c³

���(¤(�B:ÊoU\�TVI�^`W 
 ^ k�k TVH k � E ^ k TaSUY�TVS�ÈÁT k HJWVHJc�c D wM�.m4��G#ÇªÎÐÃC¹×Ñ�¸c¾
z } �M{0T�~ � # ���d� � {BA-�5� � !

DFE HR�2Tac�T�\�c XZ�YN¤W ^`S ,�^ k q�T�TVSÁXZb k Y k XZb�o k HJc�b�W�\�HJq TVSÁc�H]��H k ^`WÊTVSi\�H k HJce\�TaSUY \�^`W[Z2cJ� DFE H � k c�\zXZSUH.XZS
[JXZSi\�TVSib�HJqÀ� k ^`[]\�TVXZSUc ���À¦w�¤��\ E H�c�HJ[JXZSUq XZS�Hª���À¨w��^`S TVSi\ k X2qUbU[]\�TVXZS.\�XR^`S$^`W�di\�Ta[MS2bUIsg,H k \ E HJX k d ^`SUq \ E H
Wa^`ce\�XZSUH ���7©r��XZSM\ E H%qUTace\ k T�g�bU\�TVXZS·XZ�U\ E H�WaH_^`qUTVSUY8qUTVYZT�\�c�XZ��S2bUIsg,H k cJ��m8SUX`\ E H k \�^`WaZ���g2d5» k ^`S��[JXZTVc ��X k ^`TVS,�
YZT���HJc8^`SR^`WVYZX k T�\ E IKTV[8�2TaH&\Fo,XZTVS�\�XZS�[JW ^`c�c�TV[_^`W
^`WVYZX k T�\ E IKcFTaS6[ k dio�\�XZY k ^po E dZ�
����¦`� 
 XZS�\�TVS2bUHJq�» k ^`[]\�TVXZSUc�� k XZI¬X#bU[JWVTVq \�X j�k HJc�HJSi\�w�^JdfcJ��\Q°ù¸c¾
�7¸Sº=Çr®
���À¨w�4m8S�N±S�\ k XiqUb�[]\�TVXZS�\�XKm8S�^`W�d2\�TV[YP�b�I4g,H k DFE HJX k dZ�
\Ô°o¸c¾
�7¸Sº=Çg®
���×©g� ��H_^`qUTVSUY�wÊTVYZTV\�^`SUq6m�WaYZH]g k ^`TV[YP8bUIsg�H k cJ��\Ô°o¸c¾
�7¸Sº=Çg®
���À«w�4m8WVYZX k TV\ E IKc�TVS 
 W ^`c�c�TV[_^`W 
 k dioU\�^`S$^`W�d2c�TVcJ�ÚÁwº+¸c¾¼Â¶=Ã@®[³Y- ÃCº&¸c®[¾
� s��Sh7t��#�af;�Cegf=��f&hÀlov
	 DFE H�WVHJ[]\�b k HJc·c�bUIKIz^ k T[_JHJq E H k H�HJI�^`S�^p\�H�� k XZI ^�c�HJIKTVS�^ k ^p\e\�HJS�qUHJqÀg2d ^�[JXZI��
IMbUSUT�\ dÀXZ� k HJc�H_^ k [ E H k c�TVSÀ\ E H ^`S�^`WVd2c�Tac4XZ�F^`WVYZX k TV\ E IKcJ��� k XZI \ E H m8WVYZX k T�\ E I�c jµk X;leHJ[]\�^p\ NQP n N±m��­\ E H
X k Y�^`SUT±_JH k c�^ k H j E TVWVT�o�o�H »�Wa^|l�XZWVH]\�^`SUqCL k b�SUX���^`W��2d�
È^`SUq�\ E H�Y k H_^p\�H k#j ^ k TVcµ^ k H_^|N HJceo,HJ[JTa^`WVW�dBE�SUTV��H k c�T�\ d
XZ� j ^ k TVc �fbUq6^p\Y: k c�^_d��¦wÊXZIKTaSUTVh2bUHÊO�XZb�d�XZbf� L%H_^`bU[ E ^`I�o�c�
�^`SUq�������������TV[ E�GHJWVHK�fX k Ta^�
�� DFE HÊHJqUT�\�X k H��2�
o k HJc�c�HJc E TacµY k ^p\�T�\�bUq�HF\�X·\ E HF�Z^ k TVXZbUc�o�H k c�XZSUc \ E X4^`[]\�T���HJW�d�c�b�oUo,X k \�HJq�\ E TVc,leXZTaS�\�HJS�\�H k o k TVc�H�^`S�q�XU¢�H k HJq
\�X \ k T�\�HFc�bUIKI�^ k TaHJcJ��IKXZce\�SUX`\�^pg�W�d 
 d k TaW�L%^`S�qUH k TVH k ^`SUq j E TVWVTVoUo,H n X`g�H k \�� X k \ k TV\�TVSUY�IKX k H�\ E ^`Sz\ E HJT k
c E ^ k H·XZ��c�bUIKIz^ k TVHJcJ� DFE ^`SwZfc�^ k HM^`WVc�XKq�bUH�\�XK\ E H4ceo,H_^cZ�H k c8^`SUq�\�X�\ E Hs^`b�\ E X k c�XZ��c�b�IKI�^ k TVHJc_�Ð� ^`S�d
XZ��\ E HJI E ^J��H�[JXZI�H�� k XZI �A^ k ^=\�^Jd�\�XM^p\e\�HJSUq�XZS�HFc�HJIKTVS$^ k ^`SUq�ZfTVSUqUWVdM^`[J[JH]oU\�HJqz\�XY\ k TV\�H%\ E HFc�bUI�I�^ k dZ�
ÈÀHs^ k H·^`WVc�XKY k H_^p\�WVd TVS�qUH]gU\�HJq�\�XC,ÊT k YZTVS�TVH 
 XZWVWVH]\e\�H��>X k I�^cZfTVSUYK^`WVW�\ E H·X k Y�^`SUT[__^p\�TaXZS�\�X k Z�c�IKXiX`\ E W�dZ�

DFE HYX#qUT�\�X k
������� � �"!
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��^ L n N)�IE�SUTV��H k c�T�\2QH�L%X k qUH_^`b � N
»UH]g k b�^ k d.yZ�
y|{Z{Z{= c�bUI�I�^ k d�g2d�m�Wa^`TaS6w8HJS�TVc�H?>

3547698;:=<?>@8@ ^�Æ L ^ g ^ O c
¶ A ^ O ^ L ¶ ¸PgNh±° ^ r'^�c Q#A ^ O ^ L ¶wce^ MPO a B Q�L r ¸GE ¶ c L ¶ O _ Q r Æ ¸ ¶ O ¶ L r·¶|Æ g�QCB DJ¶ L a QwMfgBA a O _ g;HC MPL ¶ ¸GAwQ�L adc ° r g�L ^ ¸FE QwO ¶ h Q r tPa O ¶ c QwL aª¶ ¸ ¶ O _StPa J ^ h ciaGDw^�¶|Æ�Æ LNQ ¶ h±° Ç
D�^ ^ Ofh Q _b^ c ° ^%Æ ¸ ¶ O ¶ L r·¶|Æ gt E giQ r'^ h�¸ ¶ gig ^ g�Q@B Æ�¶ L cea h M�¸ ¶ L c L ^ ^ g;H�x�° a g ^ Omh Q _ba O?A a g c ° ^7t�¶ g a g�QCB ^FE h ad^ O c L ¶ O _ Q r A ^ O ^ L ¶wc Q�LNgQCB r·¶_Æ g�Q@B c ° ^	r Q�g c g adr�Æ ¸ ^ h�¸ ¶ gig ^ g�QCB Æ ¸ ¶ O ¶ L r·¶|Æ g;H Ä Q�L r QwL ^ h Q r�Æ ¸ ^�Â g c LNMfh c MPL ^ g [ D�^�Æ LiQbh ^s^s_t E�Mfg a O�A ¶ O ^GD A ^ O ^ L ¶ ¸ Æ LiQ t�¶ tPa ¸ a g cia h	gih±° ^sr'^ [ c ° ¶ cHD�^ h ¶ ¸ª¸�IKJML.N0OMPFL.QSR2TVUWN0ISXFIYPFL.QSR2T ¶ ¸GAwQ�L adc ° r H
yZ� |[Z �;� � � ���Z�M\ �
Z

m^] �Gj2h�jUiµ��j ]�TVcµ^`SKHJIsg,HJqUqUTVS�Y�XZ��^ÊY k ^po E TVS�\ E H%o�Wa^`SUH`��[JXZSUc�TVqUH k HJq�b�o�\�X·[JXZSi\�TVS2bUXZbUcµq�HJ� X k Iz^p\�TVXZSUc
XZ��\ E H8o�Wa^`SUH`�/� ^po�cF^ k H·^`WVWaXC\%HJq6\�X E ^J��H4IsbUWV\�T�o�WVH�HJqUYZHJc�^`SUq6WVX2X`o�c x X`\ E H k \�TVc�H8\ E H k H�^ k H�[_^`WaWVHJq v9mo� ] �af
��j ] v � DFE H�Iz^po�c#\%H·[JXZSUc�TVq�H k ^ k H iktCt2lKfI� �%\ E H k H�TVc�^`S�X k TaHJS�\�HJq�HJq�YZH`��[_^`WVWVHJq6\ E H iQt@t2l �
ÈÀHzo k HJc�HJSi\ E H k HK\K\%X.�>^`IKTaWVTVHJc4XZ�F^`WaYZX k T�\ E IKcs� X k \ E H k ^`SUqUXZI�YZHJSUH k ^p\�TVXZS XZ� k X2X`\�HJq o$Wa^`S�^ k Iz^po�cJ�

DFE H � k ce\�XZSUHF^poUo�WVTaHJc�\�XÊ\ E H�� H&\ [JWa^`c�c�HJcµXZ��I�^po�cÚ\ E Ta[ E ^ k H�[JXZbUSi\�HJq�g2dMIMbUW�\�T�o$WVTV[_^p\�T���H#[JWVXZc�HJqK�>X k IMbUWa^`cJ�_ H k H4^ k H�\ \�X�H���^`I�o$WVHJcF� k XZI = L2��V`>��
P�bUIsg,H k XZ��o�Wa^`S�^ k I�^po$c¯\�T�\ Eba HJqUYZHJc � Ladc L

t`e
L afc y

g L afc ya hji
P�bUIsg,H k XZ��g�T�o$^ k \�TV\�H8[JbUg�TV[ÊI�^po�c#\�T�\ E t a ��H k \�TV[JHJc � tadc L

LMeWk7^
L afc y

g L afc ya hjl
:Êb k ^poUo k X�^`[ E [JXZSUc�TVc�\�c8TaSM��S�qUTVSUYKS�H&\ g�T leHJ[]\�TVXZS�c�g,H]\K\%HJHJS \ E HJc�H�I�^po$c8^`SUq c�XZI�H4o$^ k \�TV[JbUWa^ k �>^`I�TVWVTVHJc
XZ��\ k HJHJcJ� �.X k H�o k HJ[JTVc�HJW�dZ��\ E H k H�H��fTace\�cJ�U�>X k H_^`[ E �>^`I�TVW�dzXZ��I�^po�c�^`c�^pg,X_��H`��^��>^`IKTaW�dzXZ��\ k HJHJc�c�bU[ E \ E ^p\

mon I�^po�c2p�q mon � k HJH·WVH_^_��HJc2pm�n WVH_^J��HJc[p r mon \ k HJHJc2p i
^`SUq \ E H g�T l�HJ[]\�TVXZS TVcMYZT���HJS g2d \ E H s=�atcv+qriIf XZ�F\ E H \ k HJHJc �­\�H k I�c�WVTaZ�H p9iIf;f£�af;jtsUf&v ^`SUq s=�atcv9q`iIf \�TaWVW�g,H
H��fo�Wa^`TVSUHJqzg,HJWVXC\ 
�� DFE HJS \ E HÊYZHJSUH k ^p\�TVXZS6c�[ E HJIKH�Tac#\ E H8�>XZWVWVX@\�TVSUY�� mvu YZHJS�H k ^p\�H·bUSUTa� X k I�W�dK^p\ k ^`SUqUXZI ^
\ k HJH`��g2d�Z2SUX@\�SRHUZz[JTVHJS�\�^`WVYZX k TV\ E IKc x mùmvuxw qUHJ[JX2qUH2yz\ E Hs\ k HJH4\�XzYZH]\�T�\�c�^`c�c�Xi[JTa^p\�HJq I�^poÈ� D ^pg�WaHKy�YZT���HJc
\ E Hzg$^`c�TV[z�>^`I�TVWVTVHJc4\ E ^p\sg,HJSUHU��\s� k XZI \ E TVc�^poUo k X�^`[ E �µWVH_^`qUTVS�Y6\�X WVTVSUH_^ k YZHJSUH k ^p\�TVXZS ^`WVYZX k TV\ E IKcJ� DFE H
IKH]\ E X2q�TVc�TaWVWVbUce\ k ^p\�HJq TaSM�fHJ[]\�TVXZS.LMXZSR\ E H��A^`IKTVW�d XZ�Èg�TVo$^ k \�T�\�HÊ[Jb�g�Ta[�I�^po�cJ�_ XC\%H]��H k �·^ S2bUIsg,H k XZ�s�>^`IKTaWVTVHJc�q�X S�X`\zo k HJc�HJS�\6c�TaI�o�WVH��>X k IMbUWa^`c6^`c�^pg,X_��H`� N±SÁ\ E HJc�H [_^`c�HJc�\%H
bUc�H8^4S�H&\ÁIKH]\ E Xiq�� fFz?lniQj�sClnmutUh�{(iIf}|CfIs@lnmntUh �ÐN¤\�[JXZIsg�TVS�HJc�\ E H8bUc�b$^`W k H l�HJ[]\�TVXZS o k TVSU[JTVo�WVHO\�T�\ E s;tU� ] tcv+molnmutUh
v&s2~`f&��f&v \ E ^p\�^ k H�[JXZIKI�XZSs�>X k Iz^po�cJ�<��HJH�TVS D ^pg�WaH#L%\ E H#SUH&\ �>^`IKTaWVTVHJc k H_^`[ E HJqd\�T�\ E \ E TacÈSUH&\ ^poUo k X�^`[ E �
\ E Ta[ E TVc�o k HJc�HJSi\�HJq�TVSM�fHJ[]\�TVXZS�t2�



�

� ���������
	 � m g�TVo$^ k \�T�\�HÊ[Jb�g�Ta[�I�^po£\�T�\ E ySR���Ls��H k \�TV[JHJc

� �����
����� � m o�Wa^`Si\�HJqzo$Wa^`SUH
\ k HJH�\�T�\ E ySR�TaS�\�H k S$^`W,SUXiq�HJc � �����
����� � m g�WVXZc�c�XZI \ k HJH

Li� � \ � � �Z�`\�� � }������ � �����
ÈÀH�o k HJc�HJS�\ E H k H8\ E H�IKH]\ E X2q6\ E k XZb�Y E \ E H�H���^`IKo�WVH�XZ��g�T�o$^ k \�TV\�H�[Jb�g$TV[ÊI�^po�c �µI�^po$c#\ E XZc�H8��H k \�Ta[JHJc

E ^_��H8q�HJY k HJH8tM^`SUq�^ k H8[JXZWVX k HJq TVSKg�W ^`[IZ�X k \ E TV\�HFTVS�c�bU[ E ^Y\�^Jdz\ E ^p\%SUX4HJqUYZH�l�XZTVSUc�\K\%Xs��H k \�TV[JHJc%XZ�,\ E H
c�^`IKH4[JXZWVX k ��»�TVYZb k H�y�
��
DFE HJc�H�I�^po�c�^ k H TVSÀg$T leHJ[]\�TaXZS \�T�\ E �=�atcv;v=tU� lniIf;f+v �#^`c \�H�\�TVWVW�c�HJH�g,HJWVX@\·�Rm ] �GjUh�lKfI� ] �GjUh×f£�=moh�jUi��

lniIf;f TVc�^Mo�Wa^`SUH�g�TVS$^ k dK\ k HJHM\ E XZc�H k XiX`\ E ^`c�qUHJY k HJH�XZSUH`� »�TVYZb k HÊLso k HJc�HJSi\�c�c�bU[ E ^M\ k HJH��­\ E H�WVH_^J��HJc8^ k H
XZIKT�\e\�HJq TVS�\ E H ��YZb k H`�iH���[JH]oU\#\ E H k X2X`\#WVH_^`�
^p\#\ E H�WaHJ�a\�
��µm �=�atcv9v&tU�¬lniIf;f TVc#^·o$^ k \�TV[JbUW ^ k \ k HJH�\ E TV[ E [_^`S
g,H·[JXZSUce\ k bU[]\�HJqR� k XZI ^�o�Wa^`Si\�HJq�o�Wa^`S�HÊ\ k HJHs^`c8� XZWaWVXC\�c ��TVS6\ E H4IKTVqUqUWaH8XZ��H_^`[ E TaS�\�H k S$^`W
HJqUYZH`�À\%H·o$b�\�^
\ E TV\�H���[JXZWVX k HJqz��H k \�H���\�TV\ E ^ �=q(� XZS XZS�H�XZ��\ E H�\K\%X�c�TVq�HJcJ�2^`c%TVS�»�TaYZb k HÊt2�/P�X@\ \%H8[_^`WVW�] jUi&lnmnjU��sC�GtUv9q`ikf
XZ��^Mg�WVXZc�c�XZI \ k HJH�\ E H�c�\ k bU[]\�b k H�X`g�\�^`TVSUHJqR^`� \�H k \ E H��>XZWVWVX@\�TVSUYM\ k H_^p\�I�HJS�\ �#\�b k SR^`Si\�Tª��[JWVX2[IZr\�TVc�H·^ k XZbUSUq

I�^`TaS6�>^`IKTaW�d TVS�\�H k IKHJqUTa^p\�H��A^`IKTVW�d b�SUqUH k W�dfTVSUYs\ k HJHJc
YZHJS�H k ^`W h2b�^ k \�Ta[���^`WVW
qUHJY k HJH5W 
 g�TVS$^ k d

g�T�o$^ k \�TV\�H �¦X k X�bUWVH k Ta^`S 
 g�T�o�^ k \�T�\�HÊ[Jb�g�TV[ g�TVS$^ k d
� ��[JXZSUce\�HJWaWa^p\�TVXZSUc � �KX�bUWVH k Ta^`S YZHJSUH k ^`W
SUXZS�c�H]o$^ k ^pg�WVH h2b�^ k \�Ta[ \�T�\ E XZb�\�L|��[JX2[]d2[JWaH \�H k S�^ k d

WVX2X`o�WVHJc�c%\ k T ^`SUYZbUWa^p\�TVXZS�c SUXZS6c�H]o$^ k ^pg�WVH�[Jb�g�Ta[ \�H k S�^ k d
� �� �!�
	 � �.^po$c �u\�T�\ Eba HJq�YZHJcJ��WVX2X`o�cF^`SUq�IMbUW�\�TVo�WVH8HJqUYZHJc�^`WVWaXC\%HJq 
#YZHJSUH k ^p\�HJq�TVS6WVTVS�H_^ k \�TVIKH

Iz^po�c c�TVI�o$WVH c�IKX2X`\ E SUXKWVH_^`� L|��[xS�XZS6c�H]o$^ k � t;��[ Wp��[
^`WVW XUZ XUZ XUZ XUZ XUZ XUZ SUX

g�T�o$^ k \�T�\�H XUZ SUX XUZ XUZ XUZ SUX SUX
\ k Ta^`S�YZbUWa^p\�TVXZSUc XUZ � � � � XUZ XUZ

� �� �!�"� � ��XZIKHFH��f\ k ^Êo k X`o,H k \�TaHJc k H_^`[ E ^pg$WVH��fTa^ÊH��2\ k ^`[]\�TVXZS � k H l�HJ[]\�TVXZS,� ��P8XZS�c�H]o$^ k ^pg�WVH
IKH_^`SUcFWaXiX`o�WaHJc�c�L|��[JXZSUSUHJ[]\�HJq,��c�IKX2X`\ E IKH_^`SUcµ\�T�\ E XZbU\���H k \�TV[JHJc�XZ��qUHJY k HJHML 




�

\ E Hs\ k HJH`�È^`SUqKleXZTaS�H_^`[ E g�bUq�\�X \ E HMSUH_^ k HJc�\8WVH_^`��c�X�\ E ^p\ÊS�Xz[ k XZc�c�TVSUYzXi[J[Jb k cJ� �uN±S�\ E TVc \%^_dZ�,g�bUqUcÊ^`SUq
WVH_^_��HJcs[_^`S g�H�c�HJHJS ^`cs^6c�d2ce\�HJI XZ��S�HJce\�HJq o$^ k HJSi\ E HJc�HJc_� 
��fHJHKTaS »�TaYZb k H�W6\ E HKo$^ k \�Ta^`W�[JWVXZc�b k H�XZ��\ E H
g�WVXZc�c�XZI \ k HJH�XZ� »�TVYZb k HMt2�C�fTVSU[JHs\ E H k H�^ k HKt IKX k H�WVH_^_��HJc�\ E ^`S g�b�qUc�TaS ^`SidRg$WVXZc�c�XZI \ k HJH`�,\ E H k HK^ k H
SUHJ[JHJc�c)^ k TVW�d�tKWaH_^J��HJc \ E TV[ E k HJIz^`TVSR^`WVXZSUH x \%Hs[_^`WVWÈ\ E HJI v+mùhre2�[fd�af;jtsUf&v ��ÈÀHMc�^_d�\ E ^p\8^Kg�WVXZc�c�XZI \ k HJHMTVc
�;j2�GjUh7s9fI� Ta��TV\�c k X2X`\�TVc8^�c�TVSUYZWVH�WVH_^`��TaSRT�\�c�o$^ k \�Ta^`W�[JWVXZc�b k H`��»�TVS$^`WVW�d \ E H s9tU� ] �afClKf�sC�GtUv9q`ikf XZ�µ^Kg�WaXZc�c�XZI
\ k HJHKTac�X`gU\�^`TVSUHJq g2dKl�XZTVSUTaSUY�\ E H�\ E k HJH�c�TVS�YZWVH�WVH_^J��HJc4\�XR^�SUH&\ ��H k \�H�� ^`SUq k XiX`\�TVS�Y�\ E H k HJc�bUWV\�TVSUY I�^po
\�XC\�^ k qUc�\ E H k X2X`\FWVH_^`� ��»�TVYZb k H5V 
�� DFE TVc�YZT���HJc�\ E H�I�^poRXZ�Ú»�TVYZb k H�yZ�
{ � �2� � � � � ~�� ~`fÌs9tU� ] �[f=lKf�sC�GtUv9q`ikf���f�� h7f+vdj�t2h7f��Ôl�t��QtUh7f�s9tUi9iIf+v ] tUh��gf&h�s+f��+f=l �Ðf9f&h �;j2�GjUh7s9fI�-�=�atcv;v=tU�
lniIf;f+v � mol-~ a h7tC��f+vÌjUh����=m ] jUi&lnmnlKf�s=q(�=mus5��j ] v � mnl-~ t a fI�@egf+v
	
P8XC\ E H k H�TVc%\ E HY\�^Jd�\�XKYZHJS�H k ^p\�H4bUS�TV� X k IKW�dz^p\ k ^`SUqUXZI ^�g�TVo$^ k \�T�\�HÊ[Jb�g�Ta[8Iz^po£\�T�\ E t a HJq�YZHJc �
yZ�#YZHJS�H k ^p\�H4bUS�TV� X k IKW�dz^p\ k ^`SUqUXZI ^Ko�Wa^`Si\�HJq6g�TVS$^ k d�\ k HJH5\�T�\ E�a S�XiqUHJc x \ E TVcF[_^`SRg,H�qUXZSUH·TVSRWVTVSUH_^ k
[JXZIKo�WVH���T�\�d \�T�\ E \%HJWVW×ZfSUXC\�S�^`WVYZX k T�\ E I�c �¦c�HJH = y[>
�>X k H��U^`I�o�WVH 
 x

Li��\�XZc�c�^�[JXZTVS�TaSUqUH]o,HJSUqUHJSi\�W�d��>X k H_^`[ E HJqUYZH�\�X�o�Wa^`[JHÊg�bUq�c x
t2�#[ E X2XZc�HY\�T�\ E o k X`g$^pg�TVWaT�\�d�y	�`t�XZSUH·XZ��\ E H�\ E k HJHÊo�XZc�c�T�g�WVH�g$^`Wa^`S�[JHJq6g�WVXZc�c�XZI \ k HJHJc�^`SUq�^`[ E TVH]��H4\ E H
[JXZIKo�WVH]\�H·[JWVXZc�b k H`�

t2� ��
 �p�|�U���M\ �
Z
���z� � � �Z�`\ �BZ } ��� � �`\a���	� �
�fb�o�o�XZc�H�\ E ^p\�\�H E ^J��H4\�XKYZHJSUH k ^p\�HMbUSUTa� X k I�W�dz^p\ k ^`S�qUXZI ^ �Cmns9tU�atUikf;��lni+mnjUhre2q`�Gj?lnmntUh WVTaZ�HÊ\ E H·XZS�H·TVS

»�TVYZb k H�T2�À\�T�\ E ^�YZT���HJSRSibUIsg,H k XZ���>^`[JHJcJ� L�d qUb$^`WVT�\�dZ��\ E TVcFTVc�HJh2bUT��Z^`WVHJSi\�\�XKYZHJSUH k ^p\�HM^�g�T�o$^ k \�T�\�HÊ[Jb�g�TV[
I�^poR^`c%\ E H�XZS�H8TaS »�TVYZb k HMR �#H_^`[ E g�W ^`[IZ � k HJceo
� \ E TV\�H 
���H k \�H���TVS \ E H�Iz^po�YZTV��HJc�^sg�Wa^`[IZ�� k HJceo
� \ E T�\�H 

\ k Ta^`S�YZWVHFTVS�\ E HF\ k T ^`SUYZbUWa^p\�TVXZS
��H_^`[ E �A^`[JH�YZT���HJc%^4��H k \�H����
L%b�\�\ E H�I�^pozIMbUce\#g�H�\�T�\ E XZb�\ v=f ] jUiQj?l�tUi ��T­� H`���
\�T�\ E XZb�\·[JXZS���YZb k ^p\�TVXZSÀWVTaZ�H�\ E HKXZSUHKXZS \ E HKWVHJ� \·XZ�¯»�TaYZb k HKu x X`\ E H k \�Tac�H�\ E H�^`c�c�Xi[JTa^p\�HJq \ k Ta^`S�YZbUWa^p\�TVXZS
IKTVY E \�o k HJc�HJS�\�IMbUW�\�TVo�WVH8HJqUYZHJcJ��WVT[Z�H8TaS�\ E H k TVY E \FXZ��\ E H3��YZb k H`�

� �����
����� �Êj ^ k \�Ta^`W%[JWVXZc�b k HzXZ��\ E H
g�WVXZc�c�XZI \ k HJH

� ����������� � 
 XZI�o�WVH]\�H6[JWaXZc�b k H
XZ��\ E H�g$WVXZc�c�XZI \ k HJH

� �����
��� � � m g�TV[JXZWaX k HJq�\ k Ta^`SUYZb�Wa^p\�TVXZS

� �����
����� � m g�T�o�^ k \�T�\�H
[Jb�g$TV[�I�^po-\�T�\ E XZb�\�c�H]o��
^ k ^p\�X k



�

m S�^p\�b k ^`W#TaqUH_^�\%XZbUWVq g,HK\�X bUc�H ^ k H leHJ[]\�TVXZS ^`WVYZX k T�\ E I TVS X k q�H k \�X.YZHJSUH k ^p\�H6Iz^po�c5\�T�\ E XZb�\Mc�H]o��
^ k ^p\�X k c ��q k ^C\ b�SUTV�>X k IKW�d ^p\ k ^`SUqUXZI�g�T�o$^ k \�TV\�HK[Jb�g�TV[zI�^po�cMbUSi\�TVW/\%H�YZH]\�^�I�^po]\�T�\ E XZbU\sc�H]o$^ k ^p\�X k �
E8SU� X k \�bUS�^p\�HJW�dZ�Zg�TVo$^ k \�T�\�H#[Jb�g�TV[�I�^po�cÚ\�TV\ E XZb�\�c�H]o$^ k ^p\�X k c�^ k H#��H k d k ^ k H`��c�X�\ E TVc�^poUo k X�^`[ E TVc�o k ^`[]\�TV[_^`WVWVd
TVSi\ k ^`[]\�^pg�WVH`���fXÌ\�H4SUHJHJqR^`SUX`\ E H k TVqUH_^2� _ H k H·TVc%\ E H·H��2\ k ^`[]\�TVXZS � k H l�HJ[]\�TVXZSRI�H]\ E Xiq
�
yZ�%O�HJSUH k ^p\�H4b�SUTV�>X k IKW�d�^p\ k ^`SUqUXZI ^Mg�TVo$^ k \�T�\�HÊ[Jb�g�Ta[�I�^po£\�T�\ E \ E H·^`WVYZX k T�\ E I XZ�<�fHJ[]\�TaXZS.L x
Li� k HJIKX_��H4\ E HÊo,XZc�c�T�g�WaH�c�H]o�^ k ^p\�X k c �u\%H·YZH]\ \ E ^p\#\%H·[_^`WVW,\ E H s9tUiIf XZ��\ E H�I�^po 
 x
t2�#[JXZS�ce\ k bU[]\F\ E HÊ\ k Ta^`SUYZbUW ^p\�TVXZS6� k XZI \ E H�[JX k H4gid�qUb�^`WVTV\�dZ�

m8S·TVI�o,X k \�^`Si\�o k X`g�WVHJI�^po�o�H_^ k c E H k H �
TV��\�H�YZHJSUH k ^p\�H#^FI�^po�\�T�\ E a ��H k \�Ta[JHJc�^`SUq k HJIKX_��H�\ E H�c�H]o$^ k ^p\�X k cJ�
\ E H k HJc�bUW�\�TVSUYMI�^poRTac�WVTaZ�HJW�dK\�X E ^J��H·WaHJc�c�\ E ^`S a ��H k \�Ta[JHJc�� D X*� � \ E TVc%o k X`g�WaHJI6�g\%HY\�TaWVW$YZHJS�H k ^p\�H ��j ] v
� mnl-~�l�tCtd��jUh � sUf&i&lnmus9f+v �Ú\�H�[_^`S�o k X_��H`�2bUc�TVS�YÊ^`c�d2I�o�\�X`\�TV[�^`S�^`W�dfc�TVc_�Z\ E ^p\�q k ^C\�TVSUY8g�TVo$^ k \�T�\�H%[Jb�g�Ta[�Iz^po�c
\�T�\ E � q t a ��H k \�Ta[JHJc�YZT���HJcJ�O\�T�\ E ^ YZXiX2q o k X`g$^pg$TVWVT�\ dZ�µ[JX k HJc E ^_�2TVS�Y a ��H k \�TV[JHJc_� DFE TVcsWaH_^`qUc�\�XÀ^`S
^`WVYZX k TV\ E I \�T�\ E [JXZI�o$WVH��fTV\�d���� a ����� 
��
DFE Tac%^po�o k X�^`[ E [_^`S6g,H8YZHJS�H k ^`WVT[_JHJq��>X k ^�S2bUIsg�H k XZ���>^`I�TVWVTVHJcJ�U^`cFc�HJHJS�TVS D ^pg$WVH4Li��wÊH]\�^`TVWVc�^ k H�YZT���HJS

TVS = tf�(W�>­�
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� �����
����� � m c�H]o$^ k ^p\�X k TVS·^%g$T�o$^ k �
\�T�\�H [Jb�g�Ta[�I�^po ^`S�qÁTV\�c k HJc�bUW�\ gid
qUb�^`WaT�\�d

� �����
����� � m I�^po£\�T�\ E c�H]o$^ k ^p\�X k c
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E�SUTV��H k c�T�\2QH�qUHY� ^ k SUH·W ^B,�^`WVW)QHJH`�ÀN±SUce\�T�\�bU\FO·^`ceo$^ k q£�.XZSUYZH
»UH]g k b�^ k d.yZ�
y|{Z{Z{= c�bUI�I�^ k d�g2d�w8XZI�TVSUTVh2bUH·OÊXZb�d�XZbf� L%H_^`bU[ E ^`I�o�c6>

3547698;:=<?>@8
x�° ^ ^ OUM r'^ L ¶wcea QwO'Q@B�LNQUQ ce^`_�r·¶|Æ g�° ¶ g t ^ ^ O j L g c g c M _bad^s_ t E @�HmxOHfx M cece^ a O c ° ^ ^�¶ L¤¸FE u`v|É|º"! g [D	adc ° Æ ¸ ¶ O ¶ L r·¶|Æ gIH ³ ^FD L ^ giM�¸ c g�° ¶&Dw^ t ^ ^ OJQ tPc¤¶ a O ^`_ g a Ofh ^ B QwL LiQUQ ci^s_ r·¶|Æ g	QwO r QwL ^ A ^ O ^ L ¶ ¸geMfLKB ¶ h ^ g Ã
c QwLNMfg D	adc ° u [W}U[ ¾ °PQ|¸ ^ g [ Æ LiQ J ^ h ciaGDw^MÆ ¸ ¶ O ^ [$#%#&# Å H ²8Æ L ^ g ^ O c9c ° ^)^ OUM r'^ L ¶ cia Q�O QCBLiQUQ ce^s_"r·¶_Æ g Q�O c ° ^	' ¸ ^ a O t Q cic ¸ ^�¶ g ¶ j LNg c g ci^�Æ�c Q c ° ^ A ^ O ^ L ¶ ¸�h ¶ g ^ H9x�° ^ O ² A aFD�^8¶ O�Q c ° ^ L
¶_Æ�Æ LiQ ¶ h±° QCB c ° ^S^ OUM r'^ L ¶ cia QwO"Q@B�LNQUQ ci^s_ r·¶_Æ g [ c ° ^ LNQUQ ci^s_ r·¶_Æ g L ^ A ¶ L _ ¸ ^ gNg c Q c ° ^ A ^ OYMmg QCBc ° ^sa L ¶ gigiQbh a�¶ ci^s_ giMPL B ¶ h ^ H'x�° a g%¸ ^�¶w_ g c Q ´7a hsh ¶wcea�^sl M ¶wcea QwOfg D °PQYg ^ giQ|¸dM cea Q�Ofg ¶ L ^9^�ÂZÆ L ^ gNg ^s_�¶ gh Q�O cia OYM ^s_ B L ¶ h cia QwOfg;H ² Q tPc¤¶ a O ¶ ¸ giQ ¶ O ^GD~^sl M ¶wcea QwO5A ^ O ^ L ¶ ¸ a)( a O?A c ° ^ qÐEbhYA ^sl M ¶wcea QwO�B QwL�LiQUQ ci^s_
Æ ¸ ¶ O ¶ L r·¶|Æ g;H

wÊH]\�^`TVWVc�I�^Jd�g,H��>XZbUSUq·TVS·\ E H k HJ[JHJSi\�\%X k Zfc�XZ�fwM�;m k h2b GHJc�^`SUqKPU�@»��'L�QH k ^`bUq = Li�pt`>­�µOÊX2XiqsTVSi\ k Xiq�bU[]\�TVXZSUc
\�XKI�^po$c�^`SUq E dio,H k Iz^po�c�[_^`S6g,H�� XZb�SUq6TVS = W��,y��ÀT���V`>­�

yZ� ���+*HZ \a�`\ �BZ �
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