
� �������	�	
��
�	� ������������
�
����������
� �!�#"%$&�('��	�)���+*
� ,-�!
�
.�	/+�0� 132�4+�����5���.�0���+
��(687:9 ; $&��<

=?>A@BDCFE�GIHKJMLONKP QSRUT�C >WVDXZY\[ GIH X^] LS_ X^`ba NcR�dbe = e�fgLhL VUij>W]Uk Rl H0mMBDmon > GMp X^] H�q N R >W]UV�= H0r X^]�> C V L�foL ] q > C^H0q N
NMstH�u > Gvp i H ] pwLWx.yAL i uUBUpzH�G�{ `0X H ]D` H|�]UX _}H�GIm X pK~�LWx�E�Hc� > m0R��
C�� > mMLDR�E��8�W�}�}�W�UR | {h�` L ] p >W` p?H i!>WX CF_hC >WVDXZYO�o` m0e�BUpzH�u�e�H V B

Qc{ X mMpIH i!> m V Hgd ] x�L}G ij>W`�X L ]
s X _ X m X L ]�V Hgd ] r}H ] H0G X�> ~�y X H ]D`�X�> m

dKEw��{Dn ��d ] mMp X pIBUpzL�E�H `baD] L}C @L}r XZ` L V H#n�L ] pzH�GIGMH�~U�
y >Wi uDBDmw�
mMp >WV LS~ V H�n @H � XZ` L

��u V LDe���LWmMp > C��OR�n�L V BDC^L V H#{hH0GM_ XZ`0X L���L}mMp > C
��p X q > u >W] R�n�H � X^` L\�W�W���W�

GvpzGIHKJML �t`	>Wi uDBDm�e ` H i e X pzH�m i e i �k yAL V H�st���}�O���
{Ou >W` H��8� > _ > C�  > Gvx > GIH�{h~hmvpzH i m�yAH ] pzH�G

{ >¡] s X H0r}LDRDyA�¢���O���}�hR | {O�
rWLOL VDi!>W]£� mIu >	¤A> G0e ]�> _�~}e i!X C

¥�¦}§©¨©ª¬«	­I¨
®°¯0±³²A´D±�µc²0¶K´(·�¯0±�¸º¹0»c¼�±©½¾·�¿�ÀI±�Á Â�¶I»0ÃM»0¿ÅÄÅ¿Æ·�¿Å±©¸.ÇÉÈ�±³ÊMÂ�±©±©¸�¶MËh»S±©ÄÅ¿Å±³ËÍÌ�ÎWÏÐÃM²0ÈÎ�Ñ�¶vËU·^´U¶�¸�·ÍÃv·�±³Ò
±©²b·�¸�Ó Ï Ãv²	È�Ó¡ÑMÔWÃM²0È?´U±.¯	ÃKÀz±.²�¶A¿Å²�ËÕ¶MÂ�Ò�Ã¬·�¿�¶M²tÃv»S¶I¹�·Ö·�¯�±Â�±©Ä�Ãv·�¿Å¶I²�¸º¯0¿ÅÁ(»S±³·^´U±©±©²#·�¯�±©¸º±w¸�·ÍÃv·�±©Ò
±³²c·�¸©Ô£·�¯�±©²#·�¯0±wÁ Â�¶I»	Ãv»0¿ÅÄÅ¿Æ·^×�¶vË�Ó Ï	Ø ÓÙÑ½KÃM²�·ÍÃMµz±�ÃM²b×�ÀIÃvÄ�¹�±AËÕÂ�¶MÒÚ·�¯0±�¿Å²b·�±³Â�ÀMÃMÄ�Û Ò�ÃvÜ�ÇÆÎWÏ�Ý�Î ÑÖÞjßMàÍá Ì à Ò
¿Å²ÙÇÆÎWÏ à Î Ñ ÌZâäãåZË�´U±wÒ�¹0¸�·�¸º±©ÄÅ±©½¾·�Ãt¸º¿Å²0ÊMÄÅ±�²c¹0Ò�»S±³Â.ËæÂ�¶IÒç·�¯0¿Å¸è¿Å²b·�±³Â�ÀMÃMÄéÔ�·�¯0±ê²0Ãv·�¹ ÂÍÃMÄF¿�È ±KÃ

¿Å¸�·�¶ê·ÍÃMµz±�¿Æ·�¸�Ò
¿�È ÁS¶I¿Å²b·Kã?ëD¯0±�½©¶MÂºÂ�±©¸ºÁS¶M²	È ¿�²�Ê!ì^ÃM²0È�íw¶IÁS±³ÂÍÃ¬·�¿Å¶I²wÎWÏ Ø Î Ñ�î©ïÉðñÇ ß¬òMó Ìcô�ÇéÒ�ÃvÜ�ÇÆÎ Ï Ý�ÎSÑ ÞèßIà�á ÌIÝ�Ò
¿�²�ÇÆÎ Ï à Î�Ñ©ÌºÌ}¿Å¸�²0¶M·OÃv¸º¸º¶b½©¿�Ãv·�¿ÅÀz±IãhõF¶K´U±©Àz±³ÂKÔI¸º¿�²�½©±·�¯0±�Ä�ÃvÂ�ÊI±³¸�·èÁS¶M¸º¸º¿Å»0ÄÅ±ê²0¶M²�öZÃM¸º¸º¶b½©¿�Ã¬·�¿�Àc¿Æ·^×�È ±©ÊMÂ�±©±t÷ÅÇéø Ø�ù Ì Ø?ú Þ ø Ø Ç ùÙØ?ú Ì©÷�¿Å¸±Kûb¹	ÃvÄ	·�¶ ßKüMý Ô ·�¯0¿Å¸�²�¶I²�öZÃv¸º¸º¶b½©¿�Ãv·�¿ÅÀc¿Å·Z×�¿�¸�²�±©ÊIÄÅ¿ÅÊI¿Å»�Ä�±Ö¿ÆË¡·�¯0±ÐÂ�±©ÃMÄÅ¿Å¸�·�¿�½êìZÊMÂÍÃv² ¹�Ä�ÃvÂ�íÈ�±©ÊvÂ�±©±�¶vËÖ»S±©ÄÅ¿Å±³ËÖ¯	ÃKÀz±AÊMÂÍÃM²c¹�Ä�±³¸
¶MË�´£¿�È ·�¯�þ ßKòMý ã�ëD¯0¿Å¸
Ò�Ã©×g±³Ü Á0Ä�ÃM¿Å²�´£¯b×¯c¹0Ò�ÃM²�¸UÃ¬Â�±�Ò
¶I¸�·D½©¶IÒ.ËÕ¶MÂº·ÍÃM»�ÄÅ±F´£¿Æ·�¯?ÿ ý ¿Æ·�±©Ò
¸O·�¶�½Í¯0¶b¶M¸º±�ËÕÂ�¶IÒ Ç ·�¯0±ÐË ÃMÒ
¶M¹0¸ì � Á�ÄÅ¹0¸£Ò
¿Å² ¹�¸ ó í�ÄæÃ©´ÐÌ¾ã®t±�ÃvÄ�¸º¶�¸º¯0¶K´�·�¯	Ãv·Ù·�¯0±�¹�¸º±h¶vË ¿�²b·�±³Â�ÀMÃMÄM½©¶IÒ
Á�¹�·ÍÃ¬·�¿�¶M²0¸Ù½KÃM²�¸º¿ÅÒ
Á0ÄÅ¿ÆËÕ×Ð·�¯0±£Ç ÂÍÃv·�¯�±³Â½©¶IÒ
Á�ÄÅ¿�½©Ãv·�±KÈ0ÌUÁ�Â�¶b¶MËÕ¸©ã
�



� ��� �����
	���
�������
�	�������� 	���	�	� �!��
#"$��%&
�	��('*)+�

�,-	/.0	�12�#	�	/)2'435	���
�%6"$�7
8�()+'!9

�&: 9<;=%6�- >9
��? 97;

@BA6C<D*AFE&DHGJIKDHL#MNCOIKPRQTSUQVAWIHXZY[I$\H]_^`ERLJQVSaL$XaC7QcbVQedfD*GgE&PWIaSUQTLJQc\[ARhiC<DHj`QVAWYkXaI$dgS*lnmoXKdg\H]+p`q_DHbcQcdrE
IUsR]kIaGtdfL�C<D*jHI&YH\F\RP�PWIaSUQTLJQc\[A_L$XFuWqWdvdJ^WIaE�S$DHAWAW\*d�^_DHA_PRbVIwDHbcb�LJQcdJq_D*dJQV\HA_Lal�@xd�QTLydJ^_I$GgIUh
z \HGgI2PRIKLtQVGgDHuWbVI{dJ\�QcAkSU\HGg]8\HGfDZdJIwdg^WI$QVGwjFAW\Z|vbcIKPRYHI+QcA`dJ\�D�PRIKSUQTLtQV\HAWhiC<D*jFQVAWY�S$\HC7]WqRdgI$G
LtERLtdJI$C-l
}#sR]kIaGtdfL�PRIKLJS$GJQVukI6dJ^WIaQcG&jFAW\Z|vbcIKPRYHI{uFE-LrdfDZdgI$C7I$A`dgL&~��*�$�$�a�U�g~���M�IHl Y_lVX8u`E�Q z h�dg^WI$A

GJqWbVIaLfmol�}�sF]8I$GJdgLOD*GgI�\ z dJI$A�AW\*d �a�[�`� Ltq_GJI�D*u8\HqRdOdJ^WIKLtI-LtdgDZdgI$C7I$A`dfLO~��J��dg^WQTL2q_ARh
SUI$GJdgDHQcA`drE�QTL{PRIKLJS$GJQVukIKP
u`E�dJ^WI-�o�_�N�$�g�$�i�����{�8�J�[�f�H�$���������N�U�� k�{M�PRI$Y[GJIaIaL&\ z u8I$bVQcI z X¡I$dgS*lnm
|v^WQVSf^<I$sR]kIaGtdfL�DHLgLtQVYHAOdg\{dJ^WIaQcGyLrdfDZdgI$C7I$A`dgLal�¢�^WI�SU\[A_SUbVq_LJQc\[A�£¤\ z D*A<IUsR]8I$GJd¥LJEFLtdJIaC
AW\HGgC<D*bVbcE�PRIa]kIaA_PWLw\[A¦LJI$§HIaGgDHb#LrdfDZdJIaC7I$A`dgL{~��Jl2¨_\HGwIUsWD*C7]WbVIHX�Q z |¥I<S$DHA¦PRIKPRq_S$I<£
I$QcdJ^WIaG z GJ\[C©~�ª7D*A_P
~�«HX�\[G z GJ\[C0~­¬HX�dJ^WIaA®dg^WI7§�DHbcQTPRQcdrE�\ z £¯QTLwIap`qWQV§�DHbcIaA`d°dg\±dg^WI
§�DHbcQTPRQcdrE<\ z DO²y\`\[bcIKD*A�S$\HC+u_QcA_D*dJQV\HA®Mi~�ª�³�~�«am_´<~­¬[l¶µF\_X`dJ\2IaLtdJQVC<DZdJI°dJ^_I°GgI$bVQVDHuWQVbcQcdrE
 ¡M�£{m�\ z dg^WI7SU\HAkSUbVq_LtQV\HA�Xk|yI+C2q_LrdwIaLtdJQVC<DZdgI6dJ^_I2]WGg\HukD*uWQVbcQcdrE�\ z ²y\F\HbVIaD*A¦SU\HC2uWQVA_DZh
dJQV\HA_Lal·@BA�dJ^_QVL2]_D*]8I$GKX�|¥I±SU\HAkLtQTPRI$G6dJ^WI�LtQVC7]WbcIKLrdO]k\`LJLJQVuWbcI±²¥\F\[bcIKD*A�SU\[C+uWQVA_DZdgQc\[A_L
D*GgI{~ � ³�~�ªwD*A_P-~ � ´-~�ªHl
@BA�Y[I$AWIaGgDHb�X#dg^WI-]WGg\Hu_DHuWQcbVQcdrE· ¡M�~¡�­³�~ ª m2\ z D¸²¥\F\[bcIKD*A¹S$\HC+u_QcA_D*dJQV\HAºS$D*A�dgDHjHI

PRQe»­I$GgI$A`dy§�DHbcq_IaL¶PWI$]8I$A_PRQVAWYO\HA<|v^WI$dJ^WIaG�~¡�vD*AkP�~ ª DHGJIvQVA_PRIa]kIaA_PRIaA[d�\HGySU\[GJGgI$bTDZdgIaP�l
µF\_X�dg\·YHI$d&dg^WI<]WGgIaS$QVLJI2IKLrdgQcC<D*dJIaL6\ z ]_GJ\[u_D*uWQVbVQedgQcIKLw\ z DHbcb#]8\[LgLJQcuWbVI<SU\[A_SUbVq_LJQc\[A_L$X�|¥I
C+q_Ltd�jFAW\Z|�A_\*d�\HAWbVEwdJ^WIy]WGg\Hu_DHuWQVbcQcdJQVIaLk ¡Mi~���m¡\ z QcA_PWQc§FQTPRq_D*bRLtdgD*dJI$C7IaA[dfL$XZu_qRd�DHbVLJ\�dg^WI
]WGJ\[u_D*u_QcbVQedgQcIKL�\ z D*bVbk]8\[LgLtQVuWbVI�²y\F\HbVIaD*A�S$\HC2uWQcAkDZdJQV\HAkL$l�¢�\+YHIUd�D*bVb8LJq_Sf^<]WGg\HukD*uWQVbcQcdJQVIaLaX
QedvQTL¥LJqR¼�SUQVI$A`d�dJ\7PRIaLgSUGgQVukI ; � ]WGg\HukD*uWQVbcQcdJQVIaL¥\ z dJ^WI{SU\[C+uWQVA_D*dJQV\HA_Ly½{¾g¿� ³À�$�a�_³¸½ ¾tÁ� X|v^WI$GgIOÂZ�°Ã�Ä*Å2�$ÆwÇ`X­½+È¤C7IaDHA_L{½<X�D*A_P
½7ÉÊCOIKD*A_L6Ë�½�l�¢�^WI<\HAWbVE®S$\HA_PRQcdJQV\HA
\HA
dJ^WIKLtIw]WGg\Hu_DHuWQVbcQcdJQVIaLyQTL¶dg^_DZd�dg^WI$QVG�Ltq_CÀLt^_\HqWbTP�D[PWP�q_]�dg\ � XWLt\O|¥I&AWIaIaP�dJ\<PRIaLgSUGgQVukI; � Æ � PWQe»­I$GgI$A`d±§ZDHbcqWIKL$l=Ì�drEF]WQTS$DHb�jFAW\Z|vbVIaPRY[I-u_DHLJI�C<D�E�S$\HA`dgDHQcAÍ^FqWA_PWGJIKPWL<\ z
LrdfDZdJIaC7I$A`dgLa��QcA¸dg^WQVL2S$D[LtI[X�dJ^_I<§�DHbcq_I ; � Æ � QTL6DHLtdJGg\HAW\[C7QVSaD*bVbcE·bTD*GgYHI[l�Î¦I±S$D*A_AW\*d
DHLJj+IUsR]8I$GJdgL¥D*u8\HqRd¥DHbcb ; � LtqkSf^�SU\HC2uWQVA_DZdgQc\[A_L$X`Lt\{QVA�C<D*AFEOS$DHLJIaLaXH|yIvC+qkLrd¶IKLrdgQcC<D*dJI
 ¡M�~ � ³�~�ªamy\[G� �M�~ � ´�~�ªamyu_D[LtIKP�\[AWbcE�\HA±dJ^WI{§ZD*bVqWIKL#  �vÏ  ¡M�~ � m�DHA_P+ 8ª Ï  �M�~�ªKmol
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@xd�QVL�jFAW\Z|vA±dJ^_D*d z \HGvY[Qc§[I$AO ­� Ï  ¡M�~¡�Um�D*AkP+  ª Ï  �M�~ ª moá
â ]8\[LgLtQVuWbVI7§�DHbcq_IaLw\ z  ¡Mi~��­³�~ ª m z \[GJC0D*A¸QcA`dgI$Gg§�DHb#ã Ï�ä  �É¶�N 8È�åiX¡|v^WI$GgIw �É Ï
C<DZs�M� ���Å�  ª Æ � � � myD*A_PO kÈ Ï C7QVA¡Me ­����  ª mo�_DHA_P

â ]8\[LgLtQVuWbVI2§ZDHbcqWIKLw\ z  ¡M�~¡�¥´¦~ ª m z \[GJC©DHA¦QVA`dJIaGJ§ZD*b#ã Ï�ä  �É��� kÈ�åxX�|v^WIaGJI& �É Ï
C<DZs�M� �����  ª m�DHA_PO kÈ Ï C7QVA¡M� ��#Å·  ª � � m

MNLJI$IHX_IHl Y_lVXWDOLJqWGg§HIaE ä ;[; å¡D*AkP±GgI z IaGJIaA_SUIKL¥dJ^WIaGJIaQcAkmUl
µF\_X`QcA±]WGgQcA_S$Qc]_bcI[X`|yI�SaD*A�q_LJIwLtq_Sf^�QcA`dJIaGJ§ZDHb_IaLtdJQVC<DZdgIaLyD*A_P�YHIUd�D*A�QVA`dJIaGJ§ZD*bkãyMi£{m

\ z ]k\`LJLJQcu_bcI6§ZDHbcqWIKLv\ z  ¡Mi£{molvµF\HC7I$dJQVCOIKL$X_dJ^WQTL�QTPRIKD7bcIKDHPWL�dg\<C7IaD*A_QcAWY z qWb�IKLrdgQcC<D*dJIaLaX
;



uWqRd�\ z dgI$A�X�Qcd�bcIKDHPWLOdg\ D
q_LtIabcIKLJL7ã�M�£{m Ï ä � � � å ä ;[; X ; � åilÍ@BAÍLJq_Sf^ºLJQcdJq_D*dJQV\HA_LaX¥Qcd
QVL7GgIaD[Lt\[A_D*uWbVIHX¶QcA_LtdJIKDHP�\ z q_LtQVAWY¦dJ^WI·IaA`dJQVGJI-QVA[dgI$Gg§ZD*b�ã¥X¥dJ\�LJI$bVIaSUd<D¦]8\HQVA[d�|vQcdJ^_QcA
dJ^WQTLOQcA`dJIaGJ§ZDHb�D[L2D¦GgIaDHLJ\HAkD*uWbVI�IaLtdJQVC<DZdgI z \[G& �M�~���³¸~ ª m�M�\HGKX¶S$\HGgGJIKLt]8\HA_PWQcAWY[bcE[X z \HG
 ¡M�~¡�#´±~ ª mJmol
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µFQcAkSUIÔdJ^WI!\HAWbVE¯QVA z \HGgC<DZdJQV\HAÀ|¥IÔ^_D�§HI[X-LgD�EHX-D*u8\HqWd�dg^WIÔq_AWjFAW\Z|vA ]WGg\Hu_DHuWQVbcQcdrE
 ¡M�~¡�­³�~ ª m+QVL2dg^_DZd7Qed7u8I$bV\HAWY`L6dg\®dg^WI±QVA`dJIaGJ§ZD*b ä  �É¶�� kÈ�åxX�Qed<QTL+AkDZdJq_GgDHb¶dg\
LJI$bVIaSUd7D
� ���f�W�*�
	_��\ z dJ^_QVL+QcA`dJIaGJ§ZDHb¥DHL6dJ^WI�PRIaLJQVGJIKP¦IKLrdgQcC<D*dJIHl·@BA¹\*dJ^_I$G+|y\HGfPWLaX�Q z |¥I�j`A_\Z|dJ^WI6]_GJ\[u_D*uWQVbVQedgQcIKL�  � D*A_PO kª6\ z dJ^WIOLrdfDZdgI$C7I$A`dgL°~ � DHA_P·~�ªHX_dJ^WIaA�X­DHLvIKLrdgQcC<DZdgIaL z \HG
 ¡M�~ � ³�~�ªam�DHA_P+ �M�~ � ´±~�ª�moX_|¥I{S$DHA�dfD*j[I°dg^WI{§ZD*bVqWIaL�  � ³� kªwD*AkP2  � ´2 kª*X_|v^WI$GgI

  � ³� 8ª���
��Ï �;�� C7D*s­Me  � Å� kª�Æ � � � m�Å �;�� C7QVA�M�  � �N 8ªamU� M � m

 ­��´6  ª���
��Ï �; � C<DZs�M� ����N  ª m�Å �; � C7QVA¡M� ��#Å·  ª � � mo� M ; m
¢�^WQVLOC7QTPR]k\[QcA`d<LtIabcIKSodgQc\[A¹QTL2A_\*d7\HAWbVE¸A_DZdgqWGgDHb z Gg\HCÝD
SU\[C7CO\[A¹LJI$A_LJI�§FQVI$|v]8\HQVA[dK�
Qed2DHbVLJ\-^_DHL{D·PWI$I$]8I$G��rq_LrdgQ��8S$DZdgQc\[A�l��°D*C7I$bVEHX�QVA¸D[S$S$\HGfPWD*A_S$I2\ z \HqWG6DHuk\Z§[I7PWQVLgSUq_Lth
LtQV\HA�X z \HG�� Ï ; LtdgD*dJI$C7IaA[dfL¶~ � DHA_P<~�ª*X[dJ\6PRIKLJS$GJQVu8I¥dg^WI�]WGg\HukD*uWQVbcQcdJQVIaL�\ z DHbcb_]k\`LJLJQcu_bcI
²¥\F\[bcIKD*A+S$\HC+u_QcA_D*dJQV\HA_LaX�|¥IyAWIaIaP+dJ\wPRIaLgSUGgQcu8I ; ª Ï�� ]WGg\Hu_DHuWQVbcQcdJQVIaL � ��Ï  ¡Mi~ � ³�~�ªamUX
�kª Ï  ¡Mi~ � ³�Ë#~�ªamUX!�k« Ï  ¡MiË#~ � ³�~�ªamUXvD*A_P"�_¬ Ï  �M�Ë#~ � ³¸Ë#~�ªamo��dJ^WIKLtI·]_GJ\[u_DZh
uWQcbVQcdJQVIaL-Lt^_\HqWbTPÍDHPWP�qW]�dg\ � á#� � Å$�kª+Å$�8«+Å$�_¬ Ï � l ¢�^Fq_LaX�IaD[Sf^�]WGg\Hu_DHuWQVbeh
QedrEÍPRQTLrdgGJQVuWqRdgQc\[A�S$DHA�ukI¦GJIa]WGgIaLJI$A`dJIKPºD[L�D¹]k\[QcA`d
M�� � �$�a�$�U�%�_¬Zm<QVA¤D � h'&©LJQVCO]_bcI$s
( Ï Ä`M��­�*�)� ª �)� « �%� ¬ m+*'�8�-, � ³.���°Å �a�$�kÅ/� ¬ Ï � Ç`l4Î¦I¦j`A_\Z| dg^WI�§ZD*bVqWIKL�\ z
 ­� Ï  ¡M�~¡�$m Ï �­�yÅ"� ª D*AkP�  ª Ï  ¡Mi~ ª m Ï ���¥Å0� « X�DHA_P·|yIODHGJI2QcA`dJIaGJIKLrdgIaP·QVA�dg^WI
§�DHbcq_IaL¥\ z  ¡Mi~��­³�~ ª m Ï �­��D*AkP{ ¡Mi~��­´2~ ª m Ï �­��Å1� ª Å1� « �`@xd¥QTL¶A_D*dJqWGfD*b_dJ\ODHLgLtqWC7I
dJ^_D*d��7�­�o�N�Z�o��X�DHbcb�]_GJ\[u_D*uWQVbVQedrE®PWQVLtdJGgQcu_qRdJQV\HA_L±M�Qil I[lcX�D*bVb¶]8\HQVA`dgL{QVA D·LJQcC7]WbVIUs ( m{DHGJI
2 Iap`q_DHbcbVEw]k\`LJLJQVuWbcI43WXZQil I[lcX*dJ^_D*d�dg^WI$GgIyQVL�D&qWAWQ z \HGgC PRQTLrdgGJQVuWqRdgQc\[A±M 2 LtIKSU\[A_PFhx\HGfPRI$G¡]WGJ\[uRh
D*uWQVbcQcdrE53[m�\[A2dg^WQTL¶LJIUd¶\ z ]WGg\HukD*uWQVbcQcdrE2PWQVLtdJGgQcu_qRdJQV\HA_Lal�¢�^WI$A�XFDHL¶DwA_DZdgqWGgDHbRIaLtdJQVC<DZdJI z \HG
dJ^WI�]_GJ\[u_D*uWQVbVQedrE° ¡M�~¡�­³�~ ª m�\ z ~¡�­³�~ ª X`|¥I�SaD*AOdgDHjHI�dJ^_I�SU\[A_PRQcdJQV\HA_DHbWC<DZdJ^_I$C<DZdgQVSaD*b
IUsR]kIKSodfDZdJQV\HA®\ z dg^WQVL&]WGg\HukD*uWQVbcQcdrE�qWA_PRIaG�dg^WIOS$\HA_PWQedgQc\[A�dJ^kDZd�dg^WIO§�DHbcq_IaL¥ ¡M�~¡�$m Ï  ­�D*A_P2 ¡Mi~�ªKm Ï  kªHá
½�Me ¡Mi~��­³�~ ª m6*� ¡Mi~��Um Ï  ­��³± �M�~ ª m Ï   ª m Ï87 M9�­�:*'����Å;� ª Ï  ��­³.�­��Å<� « Ï   ª mo�
MN¢�^WQTLvQTPRIaDO|�DHL�]WGg\H]8\[LJIaP±D*A_P-PRIKLJS$GJQVukIKP�QVA ä � X>=WX@?FXBARXBC*åi�WLJI$I6DHbVLJ\ ä ; åxlnm
¨WGg\HC!dJ^WI�Y[I$\HC7I$dJGgQVS¶§`QVI$|v]8\HQVA`daX�dg^WIydr|¥\&SU\HAkPRQedgQc\[A_LD�­�`ÅE� ª Ï  ­�¥D*AkPF�­�`ÅE� « Ï

  ª LJI$bVIaSod�D7LtdJGfD*QVYH^`dvbcQVAWI6LJI$YHC7IaA[dv|vQcdJ^WQVA�dJ^WI6LJQVCO]_bcI$s ( X_D7LJI$Y[COIaA`d�|v^_QVSf^·S$DHA±u8I
]_D*GfD*C7IUdgI$GgQHGaIaP±uFE����wÃ ä  �É¶�� kÈ¡å Ï5ä C<DZs�Me ­��Å®  ª Æ � � � mo�tC7QVA�M� ��Z��  ª mBåi�_dJ^WIaA�X@� ª Ï
 ­�­ÆI���KXJ� « Ï   ª ÆI����X[DHA_PE� ¬ Ï � Æ�M��­�RÅ�� ª Å�� « mol#µFQVA_SUI�|yIvLrdfD*GJd�|vQedg^�D&qWAWQ z \HGgCPRQVLtdJGgQVuWqRdJQV\HA�\HA ( X#dJ^_I-S$\HA_PWQedgQc\[A_D*by]WGg\Hu_DHuWQcbVQcdrE¸PWQVLtdJGgQcu_qRdJQV\HA�\HA dg^WQTLOLJI$Y[C7I$A`d2QTL

�



qWAWQ z \HGgC�X¥Q�l IHlVX �­�±QTL2q_AWQ z \[GJC7bVE¹PRQTLrdgGJQVuWqRdgIaPº\HA¹dJ^WI·QVA`dJIaGJ§ZD*b ä  �É¶�� kÈ�åxlº¢�^Fq_LaX�dg^WI
SU\HAkPRQedgQc\[A_D*b�C7D*dJ^WIaC<DZdJQTS$DHb�I$sF]8IaSUdgD*dJQV\HA·\ z ���w|vQcdJ^·GgIaLJ]kIKSod�dg\<dJ^WQTL�PWQVLtdJGgQcu_qRdJQV\HA·QTL
Iap`q_D*bWdJ\�M�  É Å2  È m � ; XHQil I[lcX[dJ\wdg^WI�C7QVPW]k\[QcA`d¶\ z dg^WQVL¶QcA`dgI$Gg§�DHb�l#µFQVC7QcbTD*GgbcE[X z \[G¶D*A 2 \[G 3
\H]8I$GfDZdJQV\HA�XR|¥I{S$DHA�S$\HA_S$bcqkPRI&dJ^_D*d
½�Me ¡M�~¡�#´-~ ª m+*� ¡Mi~��Um Ï  ­�­³� �M�~ ª m Ï   ª m Ï �; � C<DZs�M� ����N  ª m�Å �; � C7QVA¡M� ��#Å·  ª � � mo�
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Ì�AFE 2 D*A_P>3O\[]kIaGgD*dJQV\HAO ­�­³�  ª IaA_D*uWbVIaL�q_L�dJ\<]_GJ\RPRq_S$I{D*A-IaLtdJQVC<DZdJI z \[G 7 M�~���³¸~ ª m]WGJ\Z§FQTPRIaPÍdJ^_D*d-|yI®jFAW\Z|©IaLtdJQVC7D*dJIKL2  � z \[G2 �M�~ � m±D*A_P¹ kª z \HG7 ¡Mi~�ªamUl @ z |yI¦DHGJI
QcA`dJIaGJIKLrdgIaPOQVA<IaLtdJQVC7D*dJQVAWYwdJ^_I�PRI$Y[GJIaIv\ z ukIabcQVI z QVA�D{SU\HA �rqWA_SodgQc\[A7\ z dJ^WGgI$I�LtdgD*dJIaCOIaA`dgL
~ � ³�~�ª�³�~�«*XWdJ^WIaA�|yI{S$DHA±q_LJIwdJ^_I6LJDHCOIw\[]kIaGgD*dJQV\HA�dr|vQTSUI[á
â �_GfLtdaXv|yI®D*]W]_bcE�dJ^WI 2 DHA_P>3¸\H]8I$GfDZdgQc\[AºdJ\® ��-D*AkP¸  ª DHA_PÊYHI$d±D*AÍIKLrdgQcC<D*dJI
 ��8³±  ª z \HG�dg^WI{]WGg\Hu_DHuWQcbVQcdrE<\ z ~��­³�~ ª �

â dg^WI$A�X­|yIODH]W]WbVE�dJ^WI 2 DHA_P>3<\[]kIaGgD*dJQV\HA-dJ\±dJ^_QVL&IaLtdJQVC<DZdgI� ­��³±  ª DHA_P<  « X�D*A_PY[IUd�D*A�IaLtdJQVC<DZdJI�Me ­�­³�  ª mR³�  « z \[G�dJ^WI{]WGg\HukD*uWQVbcQcdrE<\ z M�~¡�­³�~ ª mR³�~ « l
Ì�bcdJI$GgA_D*dJQV§HI$bVEHX�|yI�S$D*A�Y[IUd+LtdgDHGtd6uFE¸SU\HC2uWQVAWQcA_Y®~ ª D*AkP¸~ « X#D*A_P
Y[IUd2DHA
IKLrdgQcC<D*dJI
  � ³ÊM� 8ª�³� k«am z \HG2dJ^WI�LJDHC7I�]WGg\Hu_DHuWQVbcQcdrE± �M�~ � ³¸~�ª�³¸~�«amol¦@BA`dJqWQcdJQV§HIabcE[X#|¥I±|¥\[qWbVP
IUsR]kIKSodwdJ^_IaLJI2dr|y\�IaLtdJQVC7D*dJIKL&dJ\·SU\[QcA_S$QVPWIHá7M�  � ³± 8ª$mR³� k« Ï   � ³ÊMe kª�³� k«KmoX�Qil I[lcX�QcA
D*bVYHI$u_GgDHQVS6dJI$GgC<L$X�|¥IOIUsR]8IaSod{dg^WI7\H]8I$GfDZdgQc\[A ³ dJ\-u8I7D[LJLJ\RSUQTDZdgQc§[IHl���A z \HGJdJqWAkDZdJIabcE[X
COQTPR]8\HQVA`d�\H]8I$GfDZdgQc\[A_L�D*GgII	8�*��DHLgLJ\FS$QVD*dJQV§HI ä ; åiáyIHl Y_lVX�M � � � ³ � � =[mR³ � � A Ï � � ; ³ � � A Ï
� � � XR|v^WQVbcI � � � ³ºM � � =�³ � � A[m Ï � � � ³ � ��� Ï � � ;	�Ï � � � l²¥E�QedfLtIab z X_D7LJC<D*bVb�AW\HARhBDHLgLJ\FS$QVD*dJQV§FQedrE<C<D�E�AW\HdvukI6LJ\7u_DHP�á
â D[LJLJ\RSUQTDZdJQV§FQedrE�SU\[COIKL z Gg\HC dJ^WIOGgIap`qWQVGJIaCOIaA`dvdJ^_D*d&\[qWG�GgIaD[Lt\[AWQcA_YOu8IOGgD*dJQV\HA_DHb�X
|v^WQVbVI

â Qcd<QVL7|yI$bVb�jFAW\Z|vA dg^_DZd�\[qWG<DHSUdJq_DHbv^_D*A_PWbcQVAWY¸\ z qWA_SUIaGtdfD*QVA`drE QVL7A_\*d<IUsWDHSUdJbVEz \[bcbV\Z|vQcA_Y2GfDZdgQc\[A_D*bVQedrE<GgIap`qWQVGgI$C7I$A`dgLa�WLJI$IHXRI[l YklcX ä ; CZåil
µF\_XRQcd�QVL�PRIaLJQcGfD*u_bcI&dJ\E�_AkP±\[qRd�^W\Z|ÔAW\HARhBDHLgLJ\FS$QVD*dJQV§HI&S$D*A±dJ^_IaLJI{\H]8I$GfDZdJQV\HAkL¥u8IHl
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Î¦I
jFAW\Z|ÓdJ^kDZd�dJ^WI
C7QVPR]8\HQVA`d·\H]8I$GfDZdJQV\HAkL�D*GgI®A_\HARhBDHLgLt\RS$QVD*dJQV§HIHXvQil IHlVX�dg^_DZd·Lt\[C7IUh
dJQVCOIKL$XvM��¥³��UmR³�� �Ï �¥³ÊM��­³��amol-Î¦I±|yDHA`d{dJ\�jFAW\Z| ^W\Z| uWQVY®S$DHA¸dJ^WI±PRQe»­I$GgI$AkSUI
M��y³��$mR³��¶Æ��¥³ÊM��­³��am¶SaD*A�ukI[l
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��� C<DZs
��� ��� �

*eM��¥³��UmR³��¥Æ��y³ÊM��­³��$m�* Ï � � CW�
���������	��
���� C<DZs

��� ��� �
*eM��&´ �Um�´ �yÆ��&´
M��#´ �$m�* Ï � � CW�

MN¨W\[GvGJIKDHPRIaGgL��RSU\[A`§[I$AWQVI$AkSUIHXWDHbcb­dg^WI{]WGg\F\ z LvD*GgI&]WbVD[SUIKP±QVA±dJ^WI{bTDHLtd�LtIKSodgQc\[A�l m
��qWC<D*A IUsR]8I$GJdgL
PR\ÔA_\*d¦qkLtIÊD*bVb+dg^WIºA`q_C+u8I$GfL z Gg\HC dg^WI�QVA`dJIaGJ§ZD*b ä � � � å2dg\!PWIUh
LJS$GJQVukI�dg^WI$QVG<]k\`LJLJQVuWbcI-PRIaYHGgI$IaLO\ z u8I$bVQcI z �vdJ^WIaE q_LJI·D z Ia| |y\HGfPWL2bcQVjHI 2 §[I$GgE¸]WGJ\[uRh
D*uWbVI�3_X 2 C7QcbTPRbVE
]_GJ\[u_D*uWbVI�3_X¡I$dgSHl
}¥DHSf^�\ z |y\HGfPWL{QTLOD 2 Y[GgDHAFqWbcI43-SU\Z§HIaGJQVAWY-dg^WI±IaARh
dJQVGJI�LJqWuRhxQVA[dgI$Gg§ZD*b¶\ z §ZD*bVqWIaLal®µFQVA_SUI�dJ^WI±bVDHGJY[IaLtd6]k\`LJLJQcu_bcI�A_\HARhBDHLgLt\RS$QVD*dJQV§`QcdrE®PRIaYHGgI$I
*eM��¥³��UmR³��­Æ �y³ºM��­³��$m�*aQTL#Iap`q_DHbFdJ\ ��� CWXZdg^WQTL#AW\HAWhxD[LJLJ\RSUQTDZdJQV§FQedrE{QTL#AWIaYHbVQcY[Qcu_bcI�Q z dg^WI
SU\HGgGgIaLJ]k\[A_PRQVAWY°GgIaDHbcQTLtdJQTS 2 YHGfD*AFqWbTD*G 3�PRIaYHGgI$I�\ z ukIabcQVI z ^_D�§[I¥Y[GgDHA`q_bcIKL¡\ z |vQTPFdg^�, � � CWl
� AWI<S$D*A �Wd6AW\�C7\HGgI+dg^_D*A;C±YHGfD*AFqWbVIaL°\ z LJq_Sf^
|vQVPRdJ^
QcA
dJ^_IOQVA`dJIaGJ§ZD*b ä � � � åxl2¢�^WQTL
C7D�E±IUsR]WbTD*QVA·|v^FE�^FqWC<D*A_L�D*GgI{CO\`Lrd&SU\HC z \[GtdfD*uWbVIw|vQedg^���C<QedgI$C<Lvdg\�Sf^W\F\[LJI z GJ\[C
 dg^WI z D*C7\[q_L 2 ?+]WbVq_LvC7QVA`qkL ; 3ObVD�|{�WLJI$I[XRIHl Y_lVX ä � CRX ; � åil
¢�^WQVL°YHIaAWI$GfD*b¡]_LJEFSf^_\HbV\HYHQTS$DHb�bTD�|=^_DHL&D*bTLt\�ukIaI$A¦S$\HA5�kGJC7IaP�QcA¦\HqWG&Lt]8IaS$Q��kSOD*GgIaD

\ zwz \HGgC<D*bVQHGaQcAWY¸I$sF]8I$GJd�jFAW\Z|vbVIaPRY[IHá�A_DHC7I$bVEHX�QcA ä ��åxX�Qed±|yD[L�Lt^_\Z|vA¹dg^_DZd�dg^WQTL�bTD�|
IUsR]WbTD*QVA_L&|v^`E®QcA
QcA`dgI$bVbcQVYHIaA[d{SU\[A`dJGg\HbiX�IUsR]kIaGtdfL&AW\HGgC<D*bVbcE·q_LJI!� C�PWQe»­I$GgI$A`d6PRI$Y[GJIaIaL
MNLJq_Sf^·DHL 2 LJC<D*bVb 3_X 2 C7IaPRQVqWCI3WXRI$dgSHl m2dg\7PWIaLgSUGgQcu8I&dJ^WI{§ZD*bVqWI{\ z IaD[Sf^�Sf^kD*GfDHSodgI$GgQVLtdJQTS*l
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¨W\HG+IaDHSf^
QVA[dgI$Gg§ZD*b ä   É ��  È åxX�dg^WI<bc\Z|yI$G{IaA_PR]8\HQVA`d�  É QVL{dJ^WI<C7\[Ltd6]8IaLgLtQVC7QVLtdJQTS<IaLtdJQch
C7D*dJI[X8|v^_QcbVI6dg^WI+qW]_]kIaG°u8\HqWAkP< kÈÊQTL�dg^WI+C7\`Lrd&\H]RdgQcC7QTLrdgQVS+\HAWI[l°µFI$bVIaSUdJQVAWY±D[L�C7QTPFh
]k\[QcA`d¶C7IaDHA_L¶LJI$bVIaSUdJQVAWY+DHA7D�§[I$GfD*Y[Iy\ z dJ^WI�]8IaLgLJQcC7QTLrdgQVS�DHA_P<D*A<\[]RdJQVC7QVLtdJQTS�IKLrdgQcC<D*dJIaLal
Ì�bcdJI$GgA_D*dJQV§HI$bVEHX[|¥IvSaD*A7q_LJI$#{�R�&%#�N�('�]8IaLgLtQVC7QVLJCOhi\[]RdJQVC7QVLJC5S$GJQcdJIaGJQV\HA-M�\[GJQVYHQVA_DHbcbVE{]WGg\*h
]k\`LtIKP®QVA ä � � å�mUá°A_DHC7I$bVEHX�|yIOSf^_\`\`LtI7D±GJIKD*b�AFqWC+u8I$G*)!Ã ä � � � åiX�DHA_P¦LJI$bVIaSUdwD±§ZD*bVqWI
  Ï ) �  �É2Å�M � Æ!)�m �  kÈ�l#¢�^WQTLyLtIabcIKSodJQV\HA±S$D*A�ukI:�rq_LrdgQ��kIaP�uFEOdJ^_I°GgIap`qWQVGJIaC7I$A`d�dJ^kDZddJ^WI+S$\HGgGJIKLt]8\HAkPRQcA_YOC<DH]W]WQVAWY z Gg\HCÀQVA`dJIaGJ§ZD*bTLvdg\<]k\[QcA`dfL�LJ^W\HqWbTP-AW\Hd°PRI$]8I$AkP-AWI$QcdJ^WIaG
\HA�dJ^WI{q_AWQedfLvQVA�|v^_QVSf^-|yI&C7IKDHLJqWGJI,+ MNQ�l IHlVX_u8I7�$�g�*�c�.-B�
	_�Z�Z�o�N� 	k�TmUX_AW\[G�\HA±dJ^_I6Sf^W\HQTSUI
\ z dJ^WI6LtdgDHGtdgQcAWYO]8\HQVA[d+MNQ�l IHlVXWu8I7�0/F� 1f�2-B�
	_�Z�Z�o�N� 	k�TmUl
3 ��465�798�79�:5;�=<=>�? �(/W�Z�N�f��1f�5	­�U�i�N� 	A@CBEDGFHD ?	I�?KJMLNI�O�P9QSR�IUT$P9V�?WP F ?.XZY D�[	D(\ >]Q^I:P D(\�[ ?	_
ä +¡É¶��+­È¡å Q`IaPMRH?bXGR	Q`IaPKJ \ R F P9V:?CPKQ`IaP D(\�[ ?N_ @ ?NI�cdPeV�?CPKV�?fYbP9V D JeR�_^_SR B Q`ICghX \ RiX D(\ P9Q D Y
JeR \jD�[	D(\ >HQ`IaP D(\�[ ?N_k?	I�chJeR \jD�[�D&\ > � ?NI�chlnm���o
â T M ä +¡É�Å �Z�0+8È·Å �oå�m Ï T M ä +�É¶�0+8È¡å�m�Å �Hp��0/F� 1f�2-B�
	_�Z�Z�o�N� 	­�f�Mq�r
â T M ä l � +�É¶� l � +­È�å�m Ï l � T M ä +�É¶�0+8È�å�msp��5	k���e-B�
	k���*�o�N� 	­�g�tq�u

v ��� ã �:w�798�7e��5;� ä ; � åExy���$�&y��(/W�Z�N�f�K1f�5	­�U�i�N� 	z/_���6�S/W�;1U�Z� �
T M ä + É ��+ È å�m Ï ) � + É Å¤M � Æ{)�m � + È �

�



��qWGg|vQVS�Gf� L�]8IaLgLtQVC7QVLJCOhi\[]RdJQVC7QVLJC S$GJQcdJIaGJQV\HA4^_D[L·u8I$I$A Ltq_SaSUIKLJL z qWbVbcEÔq_LtIKP4QcA DHGJIKDHL
GgDHAWYHQVAWY z Gg\HCÝLJqWuWC<D*GgQVAWI±PRI$dJIKSodJQV\HA ä � X � X ; � X ; �RX ; =�å�dJ\
]kI$dJGg\HbVI$qWC�IaAWYHQVAWIaI$GgQcAWY
ä ; A�åi�RLJI$I�DHbVLJ\ ä �

; X �4� X � � X � ARX ; ?aåxlvM�@BA ä � � X � ; åxXHdg^WQTL¥DH]W]WGg\[DHSf^OQTL�D*]W]_bcQVIaPOdg\+LtIKSU\[A_PFh
\HGfPRI$G�]WGg\Hu_DHuWQVbcQcdJQVIaLal m
ÎÍQedg^±dg^WQTL�D*]W]_GJ\`DHSf^�XR|yIwYHIUdvdg^WI z \HbVbV\Z|vQcAWY z \[GJC2qWbVD[Ly|v^WQVSf^-Y[I$AWIaGgDHbcQ G$I<M � m�D*A_P

M ; mUá
  � ³� kª ��
��Ï ) � C<DZs�M�  � Å· 8ªvÆ � � � m�Å�M � Æ )�m � C7QVA¡M�  � �� kªamU� M � m
  � ´2 8ª!��
��Ï ) � C<DZs�M�  � �� kªam¡Å�M � Æ )�m � C7QVA�M�  � Å� kª*� � mU� M � m

¢�^WIaLJIw\H]8I$GfDZdJQV\HAkL{M � myDHA_P¸M � my^kD�§HI°dJ^WI z \[bcbV\Z|vQcA_Y2IKDHLJE[hidJ\Hhi]_GJ\Z§[I�]WGg\H]8I$GJdJQVIaLaá
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¢�^`qkL$X`dJ^_I&QVAWIKp[qkD*bVQedrE 8 � Æ 8 � m � QTL¥IKp`qWQc§ZDHbcIaA[dydJ\2dJ^_I z \[bcbV\Z|vQcA_Y6dr|y\2QVAWIap`q_DHbcQcdJQVIaLaá
� � �_Å � � M � Æ � m � ��Æ � � M � Æ � mWÆ �yÆ�M � Æ � m � �­Æ�M � Æ � m � �kÅ ; � M � Æ � m m �5�{M �[� m

;H;



� � �6Æ��6ÆÍM � Æ � m � �¥ÆºM � Æ � m � �¶Å ; � M � Æ � m m �!� M � � m
²¥E�SU\[C+uWQVAWQVAWY<dJ\[YHI$dJ^WIaG�dJI$GgC<L�]WGg\H]8\HGJdJQV\HAkD*b­dJ\ �kXk|¥I6SaD*A·LJQcC7]WbVQ z E�dg^WI6QVAWIap`q_DHbcQcdrE
M � � m¥QcA`dJ\7dg^WI z \HbVbV\Z|vQcAWYOIap`qWQV§ZD*bVI$A`d z \HGgC-á

Æ6M � Æ � m � �6ÆÊM � Æ � m � �¶ÆÊM � Æ � m � ��Å ; � M � Æ � m m �!�
&�QV§FQVPRQVAWY¦uk\HdJ^¹LJQVPWIaL6\ z dJ^WQTL2QcAWIKp`q_D*bVQedrE
uFE � Æ � D*AkP¸dgDHj`QVAWY�QVA`dJ\®S$\HA_LJQTPRI$GfDZdgQc\[AdJ^_D*d � Ï � � M � Æ � m � � � XF|¥I°YHIUd&Æ ��Æ ��Æ �¡Å ; m � � � � l �·\Z§FQVAWY{dgI$GgC7L �8X ��XRD*A_P��dg\OdJ^WI{GgQcY[^`dthx^_D*A_P�LJQVPRI{DHA_P � � � � dJ\OdJ^WI{bVI z dJhi^kD*A_P-LJQVPRI[XR|¥I{Y[IUd

�{Å �#Å � : ; Æ � � � � � M � ; m
µFqWuRdgGgD[SodJQVAWY�M � C`m z Gg\HCÓM � � mUX[|yI°S$\HA_S$bcq_PWI�dJ^kDZd � : � Æ � � � � XFQil I[lcXFuFE<PRI �kAWQedgQc\[A�\ z� � XRdg^_DZd � : � � lµFqWuRdgGgD[SodJQVAWY M ; C*u8m z GJ\[C M � ; mUX¡|yI<YHI$d � � � : � Æ � � � � Ï � � M � Æ � � mol-²yEPRI �_A_QedgQc\[A�\ z � � D[L � Æ�� � XW|¥I&dg^`qkLvYHI$d � � � : � � � � XW^WIaA_SUI � : � � l¨WGg\HC �{Å � m � X_|yI6S$DHA�A_\Z|!S$\HA_S$bcq_PWIwdJ^_D*d
� m � Æ��wD*AkP�LJQVA_SUI�� : � � XWdJ^kDZd� m � Æ�� m � Æ�� � XW^WI$AkSUI<M�uFE±PWI �_AWQcdJQV\HA-\ z � � Ï � Æ�� � moXRdg^_DZd � m � � l¨WGg\HC©M �H� mUXR|¥I{S$\HA_S$bcq_PWIwdJ^_D*d

Æ �wÅ�M ; � Æ � m � �¥ÆÊM � Æ � m ª � ��Å�M ; Æ � m � M � Æ � m m �!�
Q�l IHlVXRdJ^kDZd

� : M ; � Æ � m � �¥ÆºM � Æ � m ª � ��Å¤M ; Æ � m � M � Æ � m#Æ �!� M � � m
� A�dg^WI{\*dg^WI$Gv^_DHA_P�X z Gg\HC0M ; CHukmoX_Qed z \[bcbV\Z|�L¥dJ^_D*d

� m Æ6M � Æ � m � �¥Æ��#Å¤M ; Æ � mU� M � � m
¢�^WI{bc\Z|yI$Gvu8\Hq_A_P z \HG �±SU\HC7QVAWY z Gg\HC¯dg^WI6QVAWIap`q_DHbcQcdrE¦M � � m�LJ^W\[qWbVP±u8I+LtC<DHbcbVI$G�dg^_D*A
dJ^WI�qW]W]8I$G7u8\HqWA_P z \HG �¸|v^WQTSf^¹SU\[COIKL z Gg\HC dg^WI�QcAWIKp`q_D*bVQedrEÍM � � mUX#Q�l IHlVX�|yI�LJ^W\[qWbVP^_D�§HI
Æ6M � Æ � m � �¥Æ��#Å¤M ; Æ � m : M ; � Æ � m � �¥ÆºM � Æ � m ª � �¶Å�M ; Æ � m � M � Æ � m�Æ �!�
�·\Z§FQcAWY�dg^WI7dJIaGJC<L{SU\[A`dgD*QVAWQVAWY �+DHA_P��2dJ\�dJ^WI�GJQVYH^`dthx^_DHA_P®LJQVPWI�D*A_P
D*bVb#dJ^_I<\*dJ^_I$G
dJI$GgC<LydJ\7dg^WI{bcI z dthx^_D*AkP�LJQTPRIHXR|yI{SU\HAkSUbVq_PRIwdJ^kDZd

M ; Æ � m � � Å � : � � �#Å � � M ; Æ � m � �Z� M � �Hm
&�QV§FQVPRQVAWY-u8\*dJ^¸LJQVPRIKL&\ z dg^WQTLwQcAWIKp`q_D*bVQedrE·uFE � D*AkP·dgDHjFQcAWY�QVA[dg\·SU\HAkLtQTPRI$GfDZdgQc\[A·dJ^kDZd
� Ï � � M � Æ � m � � � XR|yI6SU\HAkSUbVq_PRI&dJ^_D*d

��Å�M ; Æ � m � � m ; Æ � Å¤M � Æ � m � � � � M � =[m
� A-dJ^WI6\HdJ^WIaG�^_DHA_P�X_|yI{^_D�§[I6D*bVGJIKDHPRE�]_GJ\Z§[I$A±dJ^_D*d � m � � Ï � Æ�� � DHA_P � : � � Ï

� Æ � � � � XW^WI$AkSUI
; �



�#Å�M ; Æ � m � � : � � Å�M ; Æ � m � � � Ï � Æ�� � Å¤M ; Æ � m � M � Æ � � � � m Ï
M � Å ; Æ � m�Å¤MrÆ � Æ ; � Å � ª m � � � Ï M � Æ � m�Å�MtÆ � Æ ; � Å � ª m � � � � M � ?*m

¢�^WI+bV\Z|¥IaG�u8\HqWAkP z \HG �¶Å!M ; Æ � m � �6S$\HC7QVAWY z Gg\HC dJ^_I+QVAWIap`q_DHbcQcdrE�M � =`m�LJ^W\Hq_bVP·u8I
LtC<D*bVbVI$G�dJ^kD*A7dJ^_IvqW]W]8I$G�u8\HqWAkP z \HG#dg^WQVL¶p[qkD*A`dJQcdrE+|v^WQTSf^<SU\[COIKL z GJ\[C dg^WI�QVAWIap`q_DHbcQcdrE
M � ?HmoXRQil I[lcX_|¥I{LJ^W\HqWbTP�^_D�§HI

M ; Æ � m�Å¤M � Æ � m � � � : M � Æ � m¡Å�MtÆ � Æ ; � Å � ª m � � � �
�·\Z§FQcAWYwD*bVbRdg^WIydJI$GgC<L#]WGg\H]8\HGJdJQV\HA_DHbHdg\ � � dg\&dJ^WIvbVI z dJhi^_DHA_P7LtQTPRIvD*AkPODHbcbR\HdJ^WIaG�dJIaGJC<LdJ\7dJ^_I&GgQVYH^`dthx^_D*AkP±LJQVPWIHXR|yI6SU\HAkSUbVq_PRI&dJ^_D*d

M ; Å � Æ � ª m � � � : � � M � A[m
��\Z|yI$§HIaGaXHu`E2dJ^_I�PRI �kAWQedgQc\[A<\ z � � X­M ; Å � Æ � ª m � � � Ï � XH|v^WQTSf^�SU\[A`dJGfDHPRQTSodfL�dJ\�M � A`mol
+ � �Z� � � -Ww�� 0 ����������� -Ww�� �

�yDHLJI°@��4C7IaDHA_L¥dJ^WIwQVAWIap`q_DHbcQcdJQVIaL{M � C[mUX�M ; � moXRDHA_P¦M ; � m¶DHGJIwD*bVb8dJGgqWIHXWDHA_P�µRqWu8SaDHLJI �COIKD*A_Lydg^_DZd
�&Å ��Å¤M � Æ � m � � m ; Æ � � M � C[m

@BA±dg^WI{]WGg\F\ z \ z ¢�^WIa\HGgI$C �WXR|¥I{^kD�§HIwLt^W\Z|vA±dJ^kDZd�QVA �yD[LtI&@��+X8µFqWu­S$DHLJI �°X
8 � Ï �wÅ¤M � Æ � m � ��Å¤M � Æ � m � �yÆ ; � M � Æ � m

D*A_P
8 � Ï � � COQVA�M��­³��*� �Rm�Å�M � Æ � m � MJM��­³��$m�Å �6Æ � m Ï

C7QVA�M��­³��Z�oÅOM � Æ � m � �+ÆºM � Æ � mU� �{Å�M � Æ � m � M��­³��am�ÆºM � Æ � mJm Ï
COQVA�MJM � Æ � m � �­Å �*Å±M � Æ � m � �`Æ ; � M � Æ � mU� ��Å�M � Æ � m � �ZÅ�M � Æ � m ª � �FÆ7M � Æ � m ª Æ<M � Æ � mJmo�
¢�^`qkL$XFdg^WI{QcA_Iap`q_D*bVQcdrE 8 � Æ 8 � m � bcIKDHPWLydg\2dg^WI z \HbVbV\Z|vQcAWYOdr|y\7QcAWIKp`q_D*bVQedgQcIKL$á

M � Æ � m � �&Å ��Å¤M � Æ � m � �yÆ ; � M � Æ � moÆ
�6ÆÊM � Æ � m � �¥ÆºM � Æ � m � ��Å ; � M � Æ � m m �5� M � � m

�{Å¤M � Æ � m � ��Å¤M � Æ � m ª � �yÆºM � Æ � m ª ÆÊM � Æ � mUÆ
�+ÆºM � Æ � m � �¥ÆÊM � Æ � m � ��Å ; � M � Æ � m m �!� M � � m

¢�^WI{QcA_Iap`q_D*bVQcdrE®M � � m¥QVL�Iap`qWQV§�DHbcIaA`dydg\
Æ � � M � Æ � m � �¶Å � � M � Æ � m m �!�

; �



&�QV§FQVPRQVAWY-u8\*dJ^¸LJQVPRIKL&\ z dg^WQTLwQcAWIKp`q_D*bVQedrE·uFE � D*AkP·dgDHjFQcAWY�QVA[dg\·SU\HAkLtQTPRI$GfDZdgQc\[A·dJ^kDZd
� Ï � � M � Æ � m � � � X�|yI7SU\HAkSUbVq_PRI2dJ^_D*d7Æ ��Å � m � � X�Qil I[lcX�dg^_DZd � : � Æ � � l+²yEPRI �_A_QedgQc\[A�\ z � � XRdJ^_QVLvC7IKD*A_Lydg^_DZd � : � � lµFQcAkSUI �j� �ZX z Gg\HC � m � � XW|¥I{SaD*A-D*bTLt\<SU\[A_SUbVq_PRI&dg^_DZd
� m � � l¨WGg\HC �yÅ � m � M�QVAWIap`q_DHbcQcdrE-M � C`mtmUX`|yI�S$\HA_S$bcq_PWIvdJ^_D*d � m � Æ ��l�µRQcA_S$I
� : � � Ï

� Æ�� � X_|¥I&dJ^Fq_L�SU\HAkSUbVq_PRI&dJ^_D*d � m � Æ�� � Ï � ÆÊM � Æ�� � m Ï � � XRQ�l IHlVXRdg^_DZd � m � � l¢�^WIwQcAWIKp`q_D*bVQedrE¦M � � mybcIKDHPWLydg\
Æ � � �&Å � � � m �!�

&�QV§FQVPRQVAWY±uk\HdJ^¦LJQTPRIaL�\ z dJ^_QVL&QVAWIap`q_DHbcQcdrE±uFE � � M � Æ � moX�|yI+SU\[A_SUbVq_PRI+dJ^_D*d ��Æ � m
M � Æ � m � � � XWQ�l IHlVXRdg^_DZd � : �¥ÆÊM � Æ � m � � � �
µFQcAkSUI{|yI&^kD�§HIwLt^W\Z|vA±dJ^kDZd
� : � � Ï � Æ�� � XW|yIwSaD*A±dJ^WIaGJI z \HGgI{SU\HAkSUbVq_PRI&dJ^_D*d

� : � Æ�� � ÆÊM � Æ � m � � � �
Q�l IHlVX

� : � ÆºM ; Æ � m � � � � M � ; m
� A�dg^WI{\*dg^WI$Gv^_DHA_P�X z Gg\HC0M � C`moXW|yI{SU\[A_SUbVq_PRI&dJ^kDZd

� m Æ ��ÆÊM � Æ � m � �#Å¤M ; Æ � mU�
µFQcAkSUI�|yI�^_D�§[I�]WGg\Z§HIaA2dg^_DZd � : � � Ï � Æ � � DHA_P � : � � Ï � Æ � � X`|yI�S$DHA�SU\[A_SUbVq_PRIdJ^_D*d

� m Æ � � ÆºM � Æ � m � � � Å¤M ; Æ � m Ï
Æ6M ; Æ � m � � � Å¤M ; Æ � m Ï M ; Æ � m � M � Æ�� � m Ï M ; Æ � m � � � �

Q�l IHlVX
� m M ; Æ � m � � � � M � � m

¢�^WI{bc\Z|yI$Gvu8\Hq_A_P z \HG �±SU\HC7QVAWY z Gg\HC¯dg^WI6QVAWIap`q_DHbcQcdrE¦M � � m�LJ^W\[qWbVP±u8I+LtC<DHbcbVI$G�dg^_D*A
dJ^WI�qW]W]8I$G7u8\HqWA_P z \HG �¸|v^WQTSf^¹SU\[COIKL z Gg\HC dg^WI�QcAWIKp`q_D*bVQedrEÍM � ; mUX#Q�l IHlVX�|yI�LJ^W\[qWbVP^_D�§HI

M ; Æ � m � � � : � ÆÊM ; Æ � m � � � �
�·\Z§FQcAWYOdg^WI{AWI$Y`DZdgQc§[I�dgI$GgC dJ\Odg^WI{GJQVYH^`dJhi^_DHA_P�LJQTPRIHXW|yIwYHI$d

M � Æ ; � m � � � : � �
�·qWbcdJQV]WbcEFQVAWY
uk\HdJ^�LJQTPRIaL2\ z dg^WQTL2QVAWIKp[qkD*bVQedrE¸uFE ; Å � Æ � ª D*AkP�dgDHjFQcAWY¦QcA`dg\¦SU\[ARh
LtQTPRI$GfDZdgQc\[A�dJ^kDZd·M�uFE PRI �kAWQedgQc\[A�\ z � � m±M ; Å � Æ � ª m � � � Ï � X�|yI±SU\[A_SUbVq_PRI±dJ^kDZd
� Æ ; � : ; Å � Æ � ª l�²yE�C7\Z§`QVAWY<D*bVb­dJ^_IwdJI$GgC<LydJ\7dg^WI{bcI z dthx^_D*AkP�LJQTPRIHXR|yI{YHI$dydg^WIIap`qWQV§�DHbcIaA`d�QVAWIKp[qkD*bVQedrE � ª Æ � � Å ; :Ê� XRQil I[lcX

M � Æ � m � M � Æ ; m :º� � M � � m
µFQcAkSUI � : � Xk|¥I6^kD�§HI � Æ � :�� D*A_P � Æ ; :�� X_^_I$A_S$I�M � Æ � m � M � Æ ; m m��  DSU\HA`dgGgD[PRQVSUdJQV\HA�l

; �
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¨W\HG ) Ï � ���RX#|yI�SaD*A�LJQVCO]_bcQ z E¸dJ^WQTL7]WGg\F\ z uFE�q_LJQcAWYº�
	_�B�$�o���*�v�f� � �­�R�x�*���N� 	W��MNLJI$I[XIHl Y_lVX ä �K� X � �FX � =WX �H� å�mol ��DHCOIabcE[XW\Hq_GvYH\[DHb­QVL�dg\ �_A_P±dJ^_I6C<DZsRQcC2qWCÀ\ z dg^WI z qWA_SUdJQV\HA
*eM��¥³��UmR³��#Æ��¥³ÊM��­³��am�*H|v^WI$A ��Ã ä � � � åiX �°Ã ä � � � åxXRD*A_P �&Ã ä � � � åxl�Î
IwjFAW\Z|ÍdJ^kDZd
dJ^WI2COQVAWQVC+qWCÓ\ z dJ^WQTL z qWA_SodgQc\[A�QTL � áyQcd°QTL&DZdtdfD*QVAWIaP�X8I[l YklcX8Q z � Ï � Ï � Ï � l°¢�^Fq_LaX
|v^_DZd#|yI�DHGJI�bV\F\HjFQcA_Y z \[G#QVL�dg^WI{�J� 	��[�#\ z dg^WI�D*u8\Z§HI z qWA_SUdJQV\HA7\ z dJ^WGgI$I�GgIaDHbR§�DHGJQTD*u_bcIKL$l
@BA[dgI$Gg§ZD*b¡S$\HC7]WqRdfDZdgQc\[A_L�QTL&D7dJIKSf^WAWQTp[q_I+|v^WQTSf^¦DHbcbV\Z|�Lvq_LaX­YHQV§HI$A�D z qWA_SUdJQV\HA�� Ï

� M9�­�*�$�a�$�U�%�k�_m{\ z LtIa§HI$GfD*b#GgIaDHb#§ZD*GgQVDHuWbcIKL6D*AkP
D 2 uk\�s>3�� Ï � �"!¹�$�a�#! � ��X�|v^WIaGJI
� � Ï ä � É� �%� È� åxX�dg\-S$\HC7]WqRdgI7I$QcdJ^WIaG°dg^WI<GfD*AWY[I+\ z dJ^WI7Y[Qc§[I$A z q_A_SodgQc\[A¦\[A®dg^WI7YHQV§HI$Auk\�s�á
$ Ï � M � �*�$�$�a�U� � � Ï Ä � M��­���a�$�a�U�)�8�_m+*'���&Ã ä � É� �)� È � åi�a�$�a�$�)�8��Ã ä � É� �%� È� åiÇ[�

\HG±DHA¤QVA`dJI$Gg§ZD*b�% |v^WQVSf^ÔQVL±YHqkD*GfD*A`dJIaIaP�dJ\ÊSU\[A[dfD*QVAÊdJ^WI¸PRIKLtQVGJIKPÍGfD*AWY[IHXvQil I[lcX z \HG
|v^WQVSf^ $'& %�MNÎ¦I<S$DHAWAW\Hd&D*bV|�D�EFL°SU\[CO]_qRdJI+dJ^WI·�)(F�[�U��GfD*AWY[I6ukIKS$DHq_LtIOSU\[CO]_qRdJQVAWY
dJ^WQTLwIUsWDHSUd&GfD*A_YHI+QTLwQVA[dgGgD[SodfD*uWbVI2Ia§HIaA z \HG{p`q_D[PRGgD*dJQTS z q_A_SodgQc\[A_L � M9� � �$�a�$�a�)� � mUá{LtIaIHX
IHl Y_lVX ä � ?aåilnm
¢�^WQVL�dJIKSf^WAWQTp[q_I+QTL�u_D[LtIKP·\HA-dg^WI z D[Sod&dJ^_D*d°QVA·dJ^_I2SU\[C7]WqRdJIaGaXkdJ^_IOS$\HC7]WqRdfDZdJQV\HA

\ z D z qWA_SUdJQV\HA � SU\HAkLtQTLrdfLw\ z LJI$§HIaGgDHb#I$bVI$C7I$A`dfD*GgE®LrdgI$]_Lal±¨_\HG6I$sWD*C7]WbVIHX�D·SU\HC7]WQVbVI$G
|vQcbVb�dJGfD*AkLtbTDZdgI�dg^WI6SU\[CO]_qRdgD*dJQV\HA-\ z dJ^WI{C7QTPR]k\[QcA`d 2 D*A_P>3O\[]kIaGgD*dJQV\HA

� M�  � �N 8ªam Ï �;�� C<DZs�M�  � Å� kª�Æ � � � m�Å �;�� COQVA¡Me  � �N kªKm
QcA`dJ\2dJ^_I z \[bcbV\Z|vQVAWYOLJIap`qWIaA_SUI&\ z I$bVI$C7I$A`dfD*GgE7LtdJIa]_L{M+*Z�ZX,* ª XRI$dgS*l�PWI$AW\HdJI&dJ^WIw]WGgI$bVQVCOQch
A_D*GgE�SU\[C7]WqRdgD*dJQV\HA�GJIKLtq_bedfLgmUá
â �_GfLtdaXR|yIwS$\HC7]WqRdgI-* � á Ï   � Å� kª*�
â dg^WI$A�X_|¥I{SU\[C7]WqRdJI-*Kªwá Ï * � Æ � �
â S$\HC7]WqRdgI.* « á Ï C7QVA�M+* ª � � mo�
â S$\HC7]WqRdgI.* ¬ á Ï M � � ; m � * « �
â S$\HC7]WqRdgI.*0/{á Ï C7QVA�M� ����N  ª mU�
â S$\HC7]WqRdgI.*01{á Ï M � � ; m � *2/[�

; =



â �_AkD*bVbcE[XWSU\HC7]WqWdJIwdJ^_I{GJIKLtqWbcd�DHL �±á Ï * ¬ Å *21Hl
@BA-dJ^WQTL�I$sWD*C7]WbVIHX_|yI{^_D�§[Iwdr|¥\�QVAW]WqWd°§ZD*GgQVDHuWbVIaL!�­� Ï  ��wD*A_P � ª Ï   ª l�@BA�Y[I$AWIaGgDHb�X
z \HG�IKDHSf^7QcA_]WqRd¥§ZDHGJQTD*uWbVI��k�JXH|yI�jFAW\Z|�dJ^WI�QcA`dJIaGJ§ZDHb � � Ï ä � É� �)� È � åk\ z ]8\[LgLtQVuWbVI�§ZD*bVqWIaLal¨W\HG�IaDHSf^ºI$bVI$C7IaA[dfD*GgE�LtdJIa] � M��8� �UmoX�Q z |yI·jFAW\Z| dJ^WI�QVA`dJIaGJ§ZD*bTL - Ï ä �kÉ¶� �`È�åwD*A_P
� Ï¯ä �KÉ¶� �UÈ�å�\ z ]k\`LJLJQcu_bcI2§�DHbcq_IaL z \[G°IKDHSf^·\ z dJ^WIOQcA_]WqRdaX­dg^WI$A®|¥IOS$D*A¦SU\HC7]WqWdJI6dg^WI
QcA`dJIaGJ§ZDHb � M - � �#m�\ z ]k\`LJLJQVuWbcIw§ZD*bVqWIKLv\ z dJ^WI{GgIaLJqWbcdgLaá
â ä �kÉ¶� �FÈ¡åRÅ ä ��É¶� �oÈ¡å Ï=ä �_É�Å �KÉ�� �`È�Å �oÈ¡åi�
â ä �kÉ¶� �FÈ¡åkÆ ä ��É¶� �oÈ¡å Ï=ä �_É�Æ��oÈy� �FÈ
Æ��KÉ�åi�
â ä �kÉ¶� �FÈ¡å � ä �KÉ�� �oÈ�å Ï ä �ZÉ¶� �UÈ�åx�R|v^WIaGJI[á

â ���OCOQVA�M��_É � �KÉ�� �kÉ � �UÈ�� �FÈ � �KÉ�� �FÈ � �oÈ��
â �UÈ Ï C<DZs�M��kÉ � ��É�� �kÉ � �oÈ�� �`È � ��É�� �FÈ � �oÈ�mo�

â C7QVA�M ä �kÉ¶� �FÈ�åx� ä �KÉ¶� �UÈ�å�m Ï ä C7QVA�M��kÉ¶� �KÉ�mU�tC7QcA¡M��FÈv� �UÈ�mBåi�
â C<DZs�M ä �kÉ¶� �FÈ�åx� ä �KÉ¶� �oÈ�å�m Ï ä C7D*s­M��kÉ¶� �KÉ�mo�tC<D*s�M��FÈ�� �oÈ�mBåi�

¢�^WIaLJI z \HGgC+qWbTDHLvDHGJIwS$DHbcbVIaP z \HGgC+q_bVD[L¥\ z �
	k�x�$�o�Z�Z�¡�*�o��� / � �$���N�$lµF\_XHdJ\F�kA_P�D*A<QVA`dJIaGJ§ZD*b_dJ^_D*dyS$\HA`dgDHQcA_L#dJ^WI&PRIaLJQcGgIaP7GfD*A_YHIHX[|¥I z \HbVbc\Z|ºdJ^_I�\HGgQVYHQVA_D*b
D*bVYH\HGgQcdJ^WC LtdJIa]RhiuFE`hBLrdgI$]�XZ\[A2IKDHSf^2LtdJIa]7GJIa]WbVD[SUQVAWY�dg^WIv\HGgQVYHQVA_D*b`I$bVI$C7I$A`dfD*GgE{\H]8I$GfDZdJQV\HA
|vQedg^�GgIaDHb�AFqWC+u8I$GfL�uFE<dJ^WI6S$\HGgGJIKLt]8\HAkPRQcA_Y2\[]kIaGgD*dJQV\HA�\ z QVA`dJIaGJ§ZD*b�DHGJQcdJ^_COI$dJQTS*l
@BA¹]_DHGtdgQVS$qWbVDHGaX#Q z |yI±|�D*A`dOdJ\
jFAW\Z| dJ^WI�GfD*AWY[I�\ z dJ^WI-§ZD*bVqWIaL2\ z dJ^WI z qWA_SUdJQV\HA

� M�  � �N 8ªam Ï   � ³� 8ª°|v^_I$A7  � Ã�ã � DHA_PO kªwÃ�ã�ªHXW|yIwPW\7dJ^WI z \[bcbV\Z|vQcA_Y_á
â �_GfLtdaXR|yIwS$\HC7]WqRdgI � �&á Ï ã#�¶Å�ã ª �
â dg^WI$A�X_|¥I{SU\[C7]WqRdJI � ª á Ï � �yÆ ä � � � åi�
â S$\HC7]WqRdgI � « á Ï COQVA�M � ª � ä � � � å�mo�
â S$\HC7]WqRdgI � ¬6á Ï ä � � �W� � ����å � � «H�
â S$\HC7]WqRdgI � / á Ï COQVA�MNã � �tã�ªamU�
â S$\HC7]WqRdgI � 1{á Ï ä � � �W� � ����å � � /H�
â �_AkD*bVbcE[XWSU\HC7]WqWdJIwdJ^_I{GJIKLtqWbcd�DHL % á Ï � ¬ Å � 1[l

@xd�QVLvIKDHLJE<dJ\<]_GJ\Z§[IOMNu`E±QcAkPRq_SodgQc\[Akmydg^_DZd�D*d�D*AFE�YHQV§HIaA±C7\[COIaA`d�\ z dJQVCOI[XRdJ^_I6GJIKLtq_bed
\ z dJ^_QVL°]WGg\FS$IaPRq_GJI{QTL�Y[q_D*GfD*A`dgI$IaP±dg\�SU\[A[dfD*QVA-dJ^WI2GJIKLtq_bed�\ z dJ^WI2QcA`dgI$Gg§�DHb�\ z ]k\`LJLJQcu_bcI
§�DHbcq_IaL�\ z dJ^_I6SU\HGgGgIaLJ]k\[A_PRQVAWY2p`q_DHA[dgQedrE[l
@xd�QVL±D*bTLt\�IKDHLJE dg\¹Lt^_\Z|Àdg^_DZd�dg^WQTL 2 A_D*QV§HI43¦QVA`dJIaGJ§ZD*b&SU\[CO]_qRdgD*dJQV\HAÊ]WGg\FS$IaPRq_GJI

Lt\[COI$dJQVC7IaL7\Z§HIaGJIKLrdgQcC<D*dJIaLal�¨_\HG<I$sRDHC7]WbcI[X z \[G�D z q_A_SodgQc\[A � M��­�am Ï �­� � M � Æ �­�am
\HA�dg^WIwQcA`dgI$Gg§�DHb ä � � � åxX`dJ^WI{S$\HC7]WqRdfDZdJQV\HAkD*b­]WGg\FS$IaPRq_GJI&SU\HAkLtQTLrdfLy\ z dg^WI z \HbVbc\Z|vQVAWY+dr|¥\LrdgI$]_Laá

; ?



â *Z�°á Ï � Æ ���Z�
â ��á Ï � � � * � X

Lt\7|yI&Y[IUdvdg^WI z \HbVbc\Z|vQVAWYOIaLtdJQVC<DZdJI[á
â � � á Ï ä � � � åWÆ �¡��Ï ä � � � åWÆ ä � � � å Ï ä � Æ � � � Æ � å Ï ä � � � åi�
â %0á Ï �¡� � � �vÏ ä � � � å � ä � � � å Ï ä C7QcA�M � � � � � � � � � � � � � � � mo�tC<D*s_M � � � � � � � � � � � � � � � mBå Ï
ä � � � åxX

|v^WQcbVIwdJ^_I6DHSodgq_D*b�GfD*A_YHI&QVL $ Ï ä � � � � ; ��å � % Ï ä � � � åxl
¢�\¸PRIaS$GJIKDHLJI�dg^WI-\Z§HIaGJIKLrdgQcC<DZdgQc\[A�X#|yI�SaD*Aºq_LtI�dg^WI z \HbVbc\Z|vQVAWY
COI$dJ^W\RPR\[bc\[YHE¸\ z

QcA`dJIaGJ§ZDHb&S$\HC7]WqRdfDZdJQV\HAkL$á |yI¦PWQc§FQTPRI¦IKDHSf^�QVA`dJIaGJ§ZD*b � �OQcA`dg\ºLJI$§[I$GfD*b�LJqWuRhxQcA`dgI$Gg§�DHbVLaX
dJ^Fq_L�PRQV§FQVPWQcAWY6dJ^WI�\[GJQVYHQVA_DHb`u8\�s2QVA`dJ\{C<D*AFEOLtqWuWhiu8\�sRIaLa�*dJ^_I$A�X`|¥IvIKLrdgQcC<D*dJI�dJ^_I�GgDHAWYHI
\ z dJ^_I z qWA_SUdJQV\HA�\Z§HI$G+IaDHSf^�\ z dJ^WI�Ltq_uWQcA`dgI$Gg§�DHbVLaX#D*A_P�dJ^WIaA dgDHjHI<dg^WI�q_AWQc\[A \ z dg^WI
GJIKLtqWbcdJQVAWY7GfD*AWY[IaL�DHLvDHA±IKLrdgQcC<DZdgI z \HG�dg^WI{GgDHAWYHI&\Z§HIaGydJ^WI{|v^W\[bcIw\[GJQVYHQVA_D*b­u8\�s�l
@ z |yI�DHGJI�QcA`dgI$GgIaLtdJIaP�AW\Hd7\[AWbVE�QcAºdJ^_I-D[Sodgq_D*b�§ZD*bVqWI-\ z dJ^WI-C<DZsRQVC+qWC-X¶u_qRd�Q z

|¥I�D*bTLt\¦|yDHA[d2dJ\
jFAW\Z|¯|v^WI$GgI�I$sWDHSodgbcE¸dg^WQTL2C<D*sFQVC+q_C QTL7DZdJdgD*QVAWIKP�X#dJ^_I$A¹|yI-S$D*A
q_LtIOdg^WQVL{LJqWuRhxu8\�sFIKLwDHL z \HbVbc\Z|�Laá&Q z |¥I7^_D�§[I+dr|y\�LJqWuWu8\�sRIaL � � DHA_P �°ªO|vQcdJ^¸GgDHAWYHI
IaLtdJQVC7D*dJIKL ä ��� � � � å¶D*AkP ä � ªH� ��ªUåiX¡D*A_P � � : � ª*X�dg^WI$A
|yIODHGJIOYHq_DHGgDHA`dJI$IKP-dJ^kDZdD*A�D*GguWQcdJGfD*GgE{§ZD*bVqWI � M9���Z�a�$�a�U�)�8�_m z \HG°M9�­�*�$�a�$�a�)�k�km z GJ\[C dg^WI��_GfLtd¶LtqWu_uk\�s7QVL¶LtC<D*bVbVI$G
dJ^_DHA¦Ia§HI$GgE-§ZD*bVqWI z Gg\HC�dg^WI<LtIKSU\[A_P�LJqWuWu8\�s­l2¢�^`qkL$X�|yIOSaD*A
LJD z I$bVE�SUbTD*QVC�dJ^_D*d&dg^WI
M�YHbV\HukD*b�m�C<D*sFQVC+q_C \ z dJ^_IvYHQV§HI$A z qWA_SUdJQV\HA�SaD*AWAW\Hd#ukI�D*dtdfD*QVAWIaP2QcAOdg^WI��_GfLrd�LJqWuWu8\�s  ^WI$A_S$IHXFdg^WQVL��_GgLtd�Ltq_uWuk\�s�SaD*A�ukI{LgD z IabcE�GgI$C7\Z§[IaP z Gg\HC dg^WI{bVQVLtdv\ z ]8\[LgLJQcuWbVIwbc\RSaDZdJQV\HA
\ z dJ^WI{Y[bc\[u_D*b­C<DZsRQVC+qWC-l
Î¦I{q_LJIaP�dJ^_QVLvQTPRIKD+dg\�LtQVC7]WbVQ z E±\HqWGv]WGg\F\ z l

����� � ��� � ��� �4��� � 	�� �
�,
 ��� �'������� � � ��� ��	�� �9�
	 � � � � ��!�����&(�
� �����"!#! �"��
���� � � � 	���� � �
��� �,����	

@BA+\Hq_G�]_GJ\F\ z X�|yIyS$\HA_LJQTPRI$GgIaP z \[qWG#PRQc»8IaGJIaA[d#S$D[LtIKL�@oX�@J@oXZ@t@t@oXZDHA_P6@��2XZ|v^WQVSf^OPRI$]8I$AkPRIaP
\HA6dg^WI�GJIabVD*dJQV\HA2ukI$dr|¥IaI$A � DHA_P6dg^WIvLtq_C7L �¡Å	��X �¡Å �*X*D*A_P �`Å �Zl�@BA2dJ^WIvDHuk\Z§[I¶]WGg\F\ z Xz \HG{IaD[Sf^¦\ z dg^WIaLJI z \Hq_G+S$D[LtIKL$X�|yI<Lt^_\Z|¥IKP�dg^_DZd{dg^WI�§ZD*bVqWI7\ z dJ^WI�PWIaLJQcGgIaP z qWA_SUdJQV\HA
S$D*A_AW\*d¶I$sWSUI$IKPOdJ^WI°uk\[qWA_P<PRIKLJS$GJQVu8IaP7uFEOdJ^WIvdg^WI$\[GJIaC M z \HG ) Ï � Ï � ���RX[dJ^WQTL�q_]W]kIaG
uk\[qWA_P�QVL � Ï � � C`mol
¢�\OSf^WIaSfjO|v^WIUdg^WI$G¥dJ^_I&S$\HGgGJIKLt]8\HA_PWQcAWY z \HqWGy]_D*GJdgL¶\ z dg^WI�]_GJ\F\ z DHGJI°GJIKD*bVbcEOAWIKSUIaLth

LJDHGJE[X[|yI°PRQV§FQVPWIaP�IKDHSf^�\[GJQVYHQVA_DHb_QVA[dgI$Gg§ZD*b ä � � � å­QVA[dg\ �K�H� LJqWuWQVA`dJI$Gg§ZD*bTL¶\ z bVI$AWYHdJ^ � � � � á
ä � � � � � � åiX ä � � � � � � � � ; åxXUI$dgS*l�Ì�L¡D�GJIKLtqWbcd�\ z dg^WQVL¡Ltq_u8PRQV§FQVLJQV\HA�X�|yI#YHIUd �K�H� ! �a�[� ! �a�H�[� Ï

�a� 1 LJqWuRhxuk\�sRIaLal¥M�Ìyd �_GgLtdaXH|¥IvLtdgD*GJdJIKP6|vQcdJ^7PRQV§`QTPRQVAWYwIaD[Sf^+QVA[dgI$Gg§ZD*b ä � � � åFQVA`dJ\ �a� LJqWuRhQcA`dJIaGJ§ZDHbVLaXku_qRd�dg^WQVL&PRQTP·AW\Hd°bVIaDHP·dJ\�DHA`E-LJQcC7]WbVQ��8S$DZdgQc\[A�\ z dg^WI+]_GJ\F\ z lnm-¨W\[G�IKDHSf^·\ z
dJ^WIKLtI�LJqWuWu8\�sRIaLaX�|yI�D*]W]WbVQVIaP¦dJ^WI�A_D*QV§HI7QVA[dgI$Gg§ZD*b¶S$\HC7]WqRdfDZdJQV\HAkL&dJIaSf^_AWQVp`qWI�dJ\·IaLtdJQch
C7D*dJI�dJ^WI&GgDHAWYHI ä � �t� ����å�\ z dJ^WIwPRIaLJQVGJIKP z qWA_SUdJQV\HA.*cM��y³��UmR³��¡Æ �y³ÊM��­³��$m�*Z\HA�dJ^WQTL
LtqWu_uk\�s�l ¢�^WIaA�X�|yI±IabcQVC7QcA_D*dJIKP¹D*bVbvLtq_uWuk\�sRIKL z \[GO|v^_QVSf^ ��� : � � CWlÍMN¢�^Fq_LaX�Q z D
LtqWu_uk\�s�^_DHLvu8I$IaA�PRQTLJSaD*GfPRIaP�XWdJ^WQTL�C7IaDHA_L�dg^_DZd z \[G�IaD[Sf^·SU\HC2uWQVA_DZdgQc\[A
M��k� ��� �am z GJ\[C
dJ^WQTL�LJqWuWu8\�s­XFdg^WI{§ZD*bVqWI{\ z dJ^WI6PWIaLJQcGgIaP z qWA_SUdJQV\HA-QVL : � � CWlnm

; A



Ì�L&D�GgIaLJqWbedKX­\HqRdw\ z dg^WI2\[GJQVYHQVA_DHb�C7QcbVbVQc\[A®Ltq_uWuk\�sRIKL$X­|yI+|yI$GgI6bcI z d&|vQcdJ^¦\HAWbVE-A �
]k\`LJLJQcu_bcI{bV\RS$DZdgQc\[A_Lv\ z dg^WI6Y[bc\[u_D*b�C<D*sFQVC+q_C�l�¢�^WIKLtI+LJqWuWu8\�sRIaLv|yI$GgIwbc\RSaDZdJIKP-QcA-dg^WI
z \HbVbc\Z|vQVAWY7]WbTDHSUIKL$á
â ¨_\HG ��X�dg^WI¸\HAWbVEÍ]8\[LgLtQVuWbVI
LJqWuWQVA`dJI$Gg§ZD*bTL±dJqWGgAWIaPÔ\HqWd±dg\ºu8I�D*GgI ä � ��� � � � ��� �ZåiXä � ��� �W� � ��� =*åiX ä � ��� =W� � ��� ?�åiX�D*A_P ä � � �J?F� � � � AZåxX¥Qil IHlVX�|¥I¦S$D*A�S$\HA_S$bcqkPRI�dg^_DZd �¹Ã
ä � ��� � � � ��� A*åil

â ¨_\HG �8XFdJ^WI{]8\[LgLJQcuWbVI{Ltq_uWQcA`dgI$Gg§�DHbVLvDHGJI[á
â I$QcdJ^WIaG z Gg\HC dJ^WI°QcA`dgI$Gg§�DHb ��Ã ä � � � � � � � � =*åiXHQcA<|v^WQTSf^�SaDHLJI �&Ã ä � � ? �W� � � ? C*åi�
â \HG z Gg\HC¯dg^WI{QcA`dgI$Gg§�DHb ��Ã ä � � ? �R� � � ? C*åiX`QcA�|v^WQTSf^·S$DHLJI �&Ã ä � � � � � � � � =*åil

@ z |yI�LJ\HGJd{dJ^WIKLtI�§�DHbcq_IaL{QVA¸dJ^WI±QcAkSUGgIaDHLJQVAWY-\HGfPRI$GKX�dg^WI$A�|yI�SU\[A_SUbVq_PRI�dJ^_D*d z \HG{dg^WI
Lt\[GtdgIaP±§�DHGJQTD*u_bcIKL$X ��Ã ä � � � � � � � � =*åiX �°Ã ä � ��� � � � � � AZåxX`DHA_P �&Ã ä � � ? �R� � � ? CZåxlµFQcAkSUI �ÊÃ ä � � � � � � � � =Zå¶DHA_P �·Ã ä � � ? �R� � � ? CZåxX�dg^WI-LtqWC �7Å ��QVL2YHq_DHGgDHA`dJI$IKP
dJ\
ukIabc\[AWY<dJ\�dJ^WI6QVA`dJIaGJ§ZD*b ä � � � � � � � � =Zå`Å ä � � ? �R� � � ? C*å Ï5ä � � � AW� � � ; ��åxXRQil I[lcXkQVL�YHq_DHGgDHA[dgI$IKPdJ\6u8I�bTD*GgYHIaG#dJ^_DHA � l#¢�^Fq_LaX[Q z­z \HG¥LJ\HC7I�§ZDHbcqWIKL��8X ��X`DHA_P �ZXF|yI�^_D�§HI �yÅ � : � XHdg^WI$A
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