
���������	��
������
��������������
���
 �!�#"��$"��%�����&�'���)( ��+*-,��/.#�
.102�3"��3�54����).6�7���%(8���9
	*-�&(:�;"%*�.#�<*	���������&����*=���'���	�>*	�&��
=�

.10?�#"7�-�@*-�BA �&C

D>EGFIH�J	KMLNKGO?KQPSR+F?TVUMTVWXWXY�J	FXEZHNOIOXYGPZ[-\VEGF?Y'LZW�]6KMOIO?Y�UM\VT^K

_`FXEMa2Y�W+b�ced?fgPNdih;j�d2bkfZEZlNmeT^Knb&LZWXT^lQEG\oT^O'P
prqGqrs PZj&EGHeW?YutNY'O�v	HNw�TVEM\VY'O'PeR+_ xGyNP qMz x qZp fZEZlNmeT^Knb&LZWXT^lQEG\oT^O

{ D>EGFIH}| J�KGLNKMOIKNPSR�F?ToUGToW?WXYM| J	FXEZHNO?O?YMPS[-\VEGF?Y'LZW�| ]6KMOIO?Y�UM\VT^Ke~��>O?EGlQmeTVKQ| T^LNF?TVKQ| ��F'P
mZWXWIl}���G�������+�iOXEZl}| TVLNF?T^KN| ��F@�rK�ceTVO5�

����S����� ��g� v�� KGLNKr\V�eOXY�tNH�w�EZ�nlQEZFXW?Y'�%Y'LZW�teY�O�HeWXTV\VTVOIKrW?Y'HNFIO�t}� HNL�OXTVWXY9��Y���Y�OXW
HNL%teEG�nKrT^LeY+FXT^w5meY`Y�W=w�EZ�nle\oY�ceYM|�v�Y+UZF?KGLNt3LeEZ�9�NF?Y`tNY+���Y'W?meEeteY�O-t}� Y�ceW?FIKMw�W?ToEZL
teY9w�EGLNLNKMTVOIOIKMLNw�Y'O�KMlQle\oT^�SH`�Y'Y'O�KGHSc�\VEMUZO���Y'�}PgKrT^LNOXT	�SHeY3\^K�teTV�MY'FIO?ToWe�Y3tNH�Wi�elQY
teY�w�Y�O	���Y'W?meEeteY�O	Y'L�Y'O?W-HQLeY�lNFXY�He�MYG|G��Y'l Y'LNtQKMLZW�Prw�EG�nleWXY+W?Y'LSH�tNY+w�Y�W?WXY�w�EZ�9�
le\VY�ceToWe�YMP�LeEGHQO�l EGO?EGLNO	tNKMLQO�w�Y'W�KGFXW?TVw�\oY�\VK��SHeY�OXW?ToEZL3OIHeTo��KGLGW?Y=�M¡�¢�£�¤i¥§¦�¨e©�¢@¢@¥«ª�¦¬>®M¬
¯ ©�°�ª5¥²±³¬�´&®G¬5¢�°¶µ¬�£�·S©�®M¬�¢&¬?¸G¥^¢�£º¹r± £»¬5¢	¨N©�¼e´	¨ ´?©5¨e©�¢�¬�´�¼e±³¬&¹r±g¹r¦¾½�¢�¬u¿�¼e¥}£�¥²´?¬=¨ ´?©XÀÁ£
®M¬�¢�´	µ¬5¢5¼N¦¾£»¹r£�¢&®M¬Á¨g¦�¼S¢5¥�¬�¼e´@¢+¢º¨9µ¬ ¯ ¥�¹r¦¾¥§£Nµ¬�¢u¬'£	¬I¸Z£�´I¹�¥²´?¬�¨e¹r´&¬?¸S¬�°&¨³¦¬u®M¬�¢ ¯ ©�°;¨e©r´�£º¬�¤
°n¬�± £�¢�Â@´-µ¬�¿�¼Q¬�± £�¢&°%¥²±g©r´5¥§£º¹r¥²´?¬5¢�Ã�h&EMWIFXY#�Y�WIHNteY>K9teEZLNw&l EGF?We�Y;O?HNF`HNLeY>LeEGHN�MY�\V\VY
KMlNlQFXEew5meYÄmZ�e�NFXT^teY�Å�T^OIO?HeY�tNYÄ\VK#w�\VKGO?O?TÆgw�KrW?ToEZL�LNY'HNF?EGLNKM\oYnY'W3teYÄ\VK#F?Y'w5mNY'FIw5meY
teY&�%EMW?T��O�Oe�Y'�SHeY'LZW?ToY'\VO�Ç}�ZT^OIKMLZW&ÈK3w�\^KMOIO?Y'F-\VY'OÁLQK��ZTVUGKMWXTVEGLNO=tNY'OÁHNWXTV\oT^O?KMWXY�HNF?OÁt}� HQL
OXTVWXY#Å@ÈK�\«� KrT^teY�teYÄ\VY'HQF?O�Fe�Y'OIHN���Y�O>ON�Y��%KGLZWXT^�ZHNY'O�Ç+lNHNTVO'P�l EGHNF3w5mQKM�SHeYÄw�\^KMOIOXYÄteY
LNK��SToUZKrW?ToEZLNO�PGt}� Y�LÄY�ceWIF?KMTVF?Y�\oY�O�w�EG�nl EGF?WXY'�%Y�LGWIO=��Fe�Y'�SHeY�LZW?O'|Mh&EGW?F?Y�EG�ea2Y'w�W?T�ÉY�OXW
Ê Ç&teY�lQKr\V\oTVY'F�\VY'O3\oT^�%ToW?Y'O9tNY�\«� Y�ceWIF?KGw�WXTVEGL�teY�O3�%EMWXTo��O���FN�Y��ZHNY'LZW?O�lNKGF�F?KGlNl EGF?W
ÈK#\^K!�SHNKMLZW?ToWe�Y�teY�tNEGLNL`�Y�Y'O�ÈK#W?FIKrTVWXY�F3Y'W�KMHQO?O?T�lNKGF9FIKMlNl EGF?W�ÈK#\^K!�SHNKM\oTVWe�Y/teY'O
Fe�Y'OIHe\oWIKrWIOnY�W p Ç�teY!lNKM\o\VTVY'F�\VY'O/\oT^�%ToW?Y'O�t}� HQLeY�lNF?Y'�%T«ÈY'F?Y#�1�Y�WImeEeteY6t}� KMLNKM\o�eO?Y
tNH/w�EG�nl EGF?WXY'�%Y�LGW`KMlNl Y�\��Y'Y/ËXD>TV�ZT^O?Y'F`lQEZHNFÁD!�Y�w�EGHN�SF?T^F?ÌQPM�SHeY>LNEGHNO+K��MEZLNOÁlQFXEM�
lQEZOe�Y�Y�Y�L pMqMq yQ|Mh;EGHNO+K��MEZLNOÁ�%Y�L��Y;tNY'O`Y�cNl`�Y�FXT^�%Y'LZW?KMWXTVEGLNO�O?HQF�\VY'O`\VEMUZOÁÍ>J�J+_
teY'O;OXTVWXY�O&dih;j�d2b3|gv�Y�O&Fe�Y'OIHe\VW?KMW?O�EZ�eWXY�LZHQO&w�EZLSÆ FI�%Y'LZW�\VY��eTVY'L��§EZLNt`�Y3tNY�LeEGW?F?Y
KMlNlQFXEew5meY>�STVO3ÈKn�ST^O�teY�\«�X�Y'W?KrW+teY�\º� KGFXW'|

Î Ï "%*	
=�/.6���`*-���%"

v�� KGLNKr\V�eOXY�tNH9w�EG�nlQEZFXW?Y'�%Y'LZW�tNY'O	HeWXTV\oT^OIKrWXY�HNFIO�t}� HNL�OXTVWXY���Y��}P��Y�UZKr\VY'�%Y'LZWÉw�EZLNLSHeY�O?EGHQO�\VY
LNEG�ÐteY`��Y'��Ñ;OIKrUMY+]#T^LeT^LeUnÅ��ÒÑ;]ÓÇ?P�Y'O?W=HNL%teEG�nKrT^LeY+teY+FXY�w5meY'FIw5meY��SHeTNw�EGLNO?T^OXW?Y>ÈKuKMtNKGleWXY�F
tNY'OÉW?Y'w5mNLNTV�SHeY�O�teYÁ�§EGHeTV\o\VYÁteY�teEGLNL`�Y�Y�OÉO?HQFÉ\VY'O}Y�LNFXY'UMT^OXWIFXY��%Y'LZW?OÉw�EGLZWXY�LSHNOÉtNKGLNOÉ\VY'OÉÆ w5meTVY'FIOÉKMw��
w�Y'OIO	\oEGUGO'|r��Y�O�Æ w5meTVY'FIO�F?Y�UZFXEZHNlQY�LZW�teY�O�T^LS�§EZF?�nKrW?ToEZLNO-O?HQF�\º� KMtNF?Y'OIOXY�di_�tNY�\^K;�nKGw5meTVLNYMP�\«� Ñ&j&v
tNY'�nKMLNt`�Y�YGP�\VKutNKMWXYMP�Y'W=t}� KGHeW?F?Y'O=F?Y'LQOXY'ToUZLeY'�%Y'LZWIO	w�EGLNw�Y'FILNKMLZW	\VKuLNK��STVUGKMWXTVEGL3teY�\º� HeWXTV\oT^OIKrWXY�HNF'|
v�Y'O;WXY�w5mNLeT^�ZHNY'O&tNY9��Y'�6Ñ>O?KMUMY9]6TVLeT^LeU/O'� TVLZWe�Y'F?Y'OIOXY�LGW9ÈK/\VK/FXY�w5meY'FIw5meY3teY%��EGWXTo��O9Å«�MEGTVF?Y9teY�O
w�EGLNLQKrT^O?OIKMLNw�Y'OÄOIHNFÄ\VY'O�w�EG�nl EGF?WXY'�%Y�LGWIOÄteY'O/HeWXTV\oT^OIKrWXY�HNFIO�t}� HNLÒOXTVWXY!��Y��³Ç�K�ÆgLÔtÉ� Y�cSWIF?KMTVF?Y
tNY'O�FXY'\VKMWXTVEGLNO�Y'LZWIFXY�\oY�O�teEGLNL`�Y�Y�O�O?WXEew5Õ��Y�Y�O�Ö ��ESEM\VY���¬'£�¹M¦×VP Ê xMxMx�Ø/Ö ]6KMOIO?Y�UM\VT^K�¬'£`¹M¦×VP pMqMqMq Ø
Ö ]#EZ�NKMOImeY'F3¬'£�¹M¦×VP pMqMqZp Ø³Ö fSleTV\oTVEGl EGHe\VEGHÙ¬'£`¹M¦×VP Ê xMxMx�Ø»|�_�KGF?�%T�\VY'O����Y'W?meEeteY�OÉt`�Y'�MY'\oEZlNl`�Y'Y'O'PIw�Y�\o�
\VY'OÄw�EGLNO?T^OXWIKMLZW�ÈK�Y�ceWIF?KMTVF?Y�teY�On��EGWXTo��OÄOe�Y'�SHeY'LZW?ToY'\VO�Ö b&UGFIK��`KM\ Y'W;fSF?TVÕ�KMLZW'P Ê xMxZÚ'Ø&O�� KMtQKMleW?Y'LZW
lQKMF?WXT^w�He\VT«ÈY'F?Y'�%Y'LZWÁ�eTVY'L/KMH�w'KMOÁtNY'O�\oEGUGO'|MÛ�L�W?m`�Y'EGF?ToYGPr\º� Y�cSWIF?KGw�W?ToEZLÄteY;�%EMW?T��O+Oe�Y'�SHeY�LZWXTVY�\^O�O?HQF
HQLnÆ w5meTVY'F�KGw�w�Y'OIO-\oEGU3lQY�F?�%Y�W�t}� Y�ceW?FIKrT^FXY�\VY�Wi�elQY;teY&F?Y�\^KrWXTVEGLQO=O?HeTV��KMLZWÉ��Ë�Ü ¼e´�¦o¬�¢5¥§£»¬�®M¬>¦2Ý ÞIßu¤



��\^KMOIOXY�F+lQEZHNF�D6�Y'w�EGHe�eF?TVF

��Þ��������
	Ð®M¬�¢ ¯ ¦�¥�¬�± £�¢&©�±g£���¥^¢5¥§£Nµ¬�	®M¹r±N¢�¦2Ý ©r´?®�´?¬�	¦o¹�¨N¹��Z¬u®ÉÝ ¹ ¯@¯ ¼Q¬�¥§¦��	¦¹�¨e¹��G¬u®M¬�¢;©@¨G¨e©r´�£�¼e± ¥§£Nµ¬�¢
®G¬n£�´?¹���¹r¥§¦ ��¦¹9¨e¹��G¬Ä®r¼6´?¬ ¯ ´5¼N£»¬�°n¬�± £+®M¬�¢;Þ��������`¦¹9¨N¹��Z¬Ä®M¬�¢9°%¥^¢I¢5¥�©r±N¢%®G¬5¢;Þ���� ¬�£�¬�±'ÀÁ±�¦¹
¨N¹��Z¬n®M¬�¢3¹r±Q±³¹r¦¬�¢9®M¬ ¯ ©�± ¯ ©r¼e´@¢�®G¬5¢;Þ�����| Ì
��Y�Wi�Sl Y�tNY�w�EZ�nlQEZFXW?Y'�%Y'LZW?O9Y�ceT^OXW?YMP-�%KMTVO9Y'LÓWIm`�Y'EGF?ToY�O?Y'He\VY'�%Y�LGW'P	w'KMF9\«� Y�ceW?FIKMw�WXTVEGLÓteY

�%EMW?T��O�Oe�Y'�SHeY�LGW?ToY'\VO�ÈK1lNKMF?WXT^F/tÉ� HNLÒÆ w5meTVY'F�teY�Wi�elQY�KMw�w�Y'OIOÄ\VEMU�O?Y!meY�HNFXW?Y ÈK1teY��9He\VWXT^le\VY'O
lNF?EG�N\«ÈY��%Y'O³��\VK�lQFe�Y�OXY�LNw�Y�tQH�w�KMw5mNYMP�\^K�UZF?KGLNteY�teTV�MY�F?O?ToWe�Y�teY�O�lNKMUMY�OÉO?HQFÉ\VYÁOXTVWXY��GP�\^K�FXY�lNFe�Y'O?Y'LZW?Kr�
W?To�STVWe�Y�teYÄ\^K#lNKGFXW?ToY�tNHÙO?ToW?YÄ�STVO?ToWe�Y�YÄlNKGF3FIKMlNl EGF?W�KMHÙOXTVWXY�tQKMLNO3OIK�UM\VEG�NKM\oTVWe�Y��%EGH�Y�LNw�EZFXYn\^K
F?Y'lNFN�Y�OXY�LGWIKrW?To�STVWe�YÄteY�O�HeW?To\VT^O?KMWXY'HQF?O%teY�w�Y�W?WXY�lNKMF?WXTVY�tNH OXTVWXY�lNKMF%FIKMlNl EGF?W9KMH�LeEG���NFXY�WXEGW?Kr\
t}� HeW?To\VTVOIKrW?Y'HNFIO�OIHNF+\VYuO?TVWXY�UM\VEG�QKr\º|
_=EZHNF�w�EZ�nlNFXY�LNtNF?Y�\«� Y'L�a2Y'H6teY%w�Y�O�W?FIK���KMHSc}PgFXY�lNFXY�LeEGLQO�\«� Y�ceY��%lN\oY%teY9LNK��STVUGKrW?ToEZL��ZHNY9\^K

WIm��Y�EZFXTVY=lNFe�Y�W?Y'LNt>EG�NWXY'LNTVF'|�R+TVY'Lu�SH}� TV\^O�O?EMTVY'LZW}\oY�O�le\^HNO�FXY�lNFe�Y'O?Y'LZWe�Y�O�PI\VY'O�HNWXTV\oT^O?KMWXY�HNF?O�w�EGLQO?He\VW?KGLZW
\^K#lNKMF?WXTVYÓËXEZlNl EGF?W?HNLeTVWe�YntNY�W?FIK���KrTV\VÌ�tNHÓO?ToW?Y/teYÄ\º� dih;j�d2b Y�L��MKGLG�STVY'F pMqMq y�O?EGLZW q P�Ú�� teY'O
HeW?To\VT^O?KMWXY'HQF?O%tNH�O?TVWXY/UG\oEZ�NKr\º|�D>Y�\VK����Y'�%Y/�nKMLeTºÈY�FXYGP�\VY'O%HeWXTV\oT^OIKrWXY�HNFIO9w�EZLNOIHe\oWIKMLZW9\^K!lQKMF?WXTVY
Ë?Y'LNO?Y�TVUGLeY��%Y'LZW?ÌutNHÄlNF?Era2Y'W=teY&F?Y'w5meY�F?w5meY+b�ced?fgPZLeY�O?EGLZW��SHeY q P qNÊ � teY'OÁHeWXTV\oT^OIKrWXY�HNFIO�tNHnOXTVWXY
UG\oEZ�NKr\º|eb�T^LNOXT}\º�2�Y�WIHNteY�tNH�\oEGU%l EGHNF+HNL�W?Y�\ÉO?ToW?Y>��Y'��teEGToW�lNKGO?O?Y'F+lNKGF�\^K%lNFXT^O?Y;Y�L�w�EG�nleWXY�teY
w�Y�WXW?Y3FXY�lNFe�Y'O?Y'LZW?KMWXTV�SToWe�Y�W?F'ÈY�O�lNKMF?WXT^w�He\VT«ÈY'F?Y;l EGHNF�lQFe�Y'WXY�LNtNF?YÄÈKnteY�O�Fe�Y'OIHe\oWIKrWIO`OIKrW?TVOX��KrT^OIKMLZW?O'|
DuKMLNO�Ö ]6KGO?O?Y�UG\oT^K�¬'£�¹M¦×VP pMqMq y�ØQLeEGHNO=K��GEGLNO	lNF?EGl EGOe�Y�HQLeY�KMlNlNF?Eew5meY+teY�teTo�ST^OXTVEGL%Fe�Y'w'HNF?O?TV�MY

tNH%lNF?EG�e\ºÈY���YGP��NKMOe�Y�Y`O?HQF	HQLeY�w�\^KMOIOXToÆ w'KrWXTVEGL9teY'O=�%EMW?T��O=ON�Y��ZHNY'LZWXTVY�\^O�Y�ceW?FIKrTVW?O-tNH%\oEGUnÈK>w5mNKG�ZHNY
�Y'W?KGlQYG|gDuKMLQO�w�Y�W�KGFXW?TVw�\oYnLeEGHQO�lNFXEZlQEZOXEZLNO>HNLeYÄ�1�Y�WImeEeteY%tNYnw�\VKGO?O?ToÆ w�KMWXTVEGL6w'KMlNKG�e\oYnteYnW?FIK��
��KrTV\V\oY�F�teT^F?Y'w�W?Y'�%Y'LZW%O?HNF9\oY�O�LQK��ZTVUGKMWXTVEGLNO3Y'LNF?Y�UGTVO?W?Fe�Y�Y�O3tNKGLNO3\VY�\VEMU P�KrÆ L1t}�2�Y'w�EGLeEZ�%TVO?Y'F�\VY'O
teT! &�Y'F?Y'LZWXY�O1�Y�WIKMl Y'Ont}� Y�ceW?FIKMw�WXTVEGL�tNY��%EGWXTo��OÄOe�Y��SHeY'LZWXTVY�\^O%TVLZW?Y'FI�1�Y'teT^KrT^FXY�O�|	vÁ� Y�ceWIF?KGw�WXTVEGL teY'O
�%EMW?T��O�Oe�Y'�SHeY'LZW?ToY'\VO��Y'W?KGLGW�Kr\VEGFIO�KMlNle\VT^�ZH`�Y�Y!ÈK�\º�2�Y�W?KGlQY�OIHeTV��KMLZWXY/tQHÓlNFXEew�Y'OIO?HNO9lQEZHNF3w5mNKG�ZHNY
w�\VKGO?O?Y�w�EGLQOXWIF?HeTVWXYGPNLeEGHQO+EG�eW?Y'LeEZLNO�le\^HNO�FIKMleT^teY'�%Y�LGW�teY�O�Fe�Y'OIHe\oWIKrWIO`tNY3��Y'To\V\VY'HNF?Y��ZHQKr\VToWe�YM|
��Y'W�KMF?WXT^w�\VY/Y�OXW%OXWIF?HQw�W?HQFe�Y�teY/\^K!�nKMLNT«ÈY�FXY�O?HeTV��KMLZWXY=�-\^K!O?Y'w�WXTVEGL p lQFe�Y�OXY�LZWXY�\VY'O%lNF?TVLNw�T�

lNKM\oY�OuLeEMW?ToEZLNO;KMTVLQOXT=�SHeY%\oY�HNF;�§EGFI�%KM\oT^OIKrWXTVEGL!HeWXTV\oT^Oe�Y�Y%tNKMLNOuw�Y�WuKMF?WXT^w�\VYM|gv�Y'OuO?Y'w�WXTVEGLNOuy�Y'W s
t`�Y�W?KMTo\V\VY'LZW�LeEMWIFXY�LeEGHe�GY�\V\oY3���Y'W?meEeteEG\oEGUMTVY#Ë@��\^KMOIOXY�F�lQEZHNF�D>Y'w�EGHe�eF?TVFIÌn�NKMON�Y'Y3O?HNF&HNLeY�w�\VKGO?O?To�
Æ w'KrW?ToEZL6LeY'HQFXEZLNKr\VY3teY'O>LNK��STVUGKrW?ToEZLNO'|Nb���KMLZW;tNY�w�EZLNw�\^HNF?Y3Y'L!OXY�w�WXTVEGL z P \^K�O?Y'w�WXTVEGL6Ú�t`�Y'w'FXTVW
LeEZO+Y�cNl Y'F?TV�%Y'LZWIKrWXTVEGLQO�Fe�Y�Kr\VTVON�Y'Y'OÁOIHNF+\VY'O`Æ w5mNToY�F?O+\VEMUZO�teYu\«� dih&j�d2b9|

" � �$#!"#�5*-����"��

%'&)( *,+.-0/214353768�9;:78�< -0/ 8�= 3
��YÓlNKGF?KMUGFIKMlNmeY�Y�cNl EGO?Y�Y'W#To\V\VHQOXWIFXYÙ\^KÔlQFXEZ�e\��Y'�nKrW?TV�SHeY�\oT��Y�Y�ÈK \«� Y�ceWIF?KGw�WXTVEGL teYÓ�%EMW?T��O

Oe�Y'�SHeY�LZWXTVY�\^O�tNKGLNO�teY�UGFIKMLNteY�O/�NKGOXY�O�teY�tNEGLNL`�Y�Y'O'|`di\uF?Y'lQFXY�LNtÒ\VY'O�teT! &�Y�FXY�LZWXY'O�t`�Y�Æ LeTVWXTVEGLNO
lNF?EGl EGON�Y'Y'O`tNKMLNO3Ö b�UZF?K��+Kr\�¬'£�¹M¦×VP Ê xMxMy�Ø+Ö b&UGFIK��`KM\ Y'W;fSFXT^Õ�KMLZW�P Ê xMxZÚ'Øº|
DuKMLNO�Ö b�UZF?K��+Kr\�¬'£�¹M¦×VP Ê xMxMy�Ø»Pr\^K�LeEMW?ToEZL�tNY�O?HNlQlQEZFXW=Y�OXW�t`�Y�Æ LeTVY�teY�\^K��%KGLeT«ÈY'F?Y`OIHeTV��KMLZWXY=�

>¶���?A@�BDC�BFE�@HG fZEGToWJILK {�M �ON M �PN!QRQRQ!N MTS ~ZP`HNL Y'LQOXY��9�e\VY�teYVU KMw5mNKMW?O!ÅX¥§£»¬�°�¢@Ç?|;fZEGToWXWYK
{�Z ��N Z ��NRQ!QRQ ZT[ ~GPQHNL�Y�LNOXY��9�e\VY3teY]\�W?FIKMLQO?KGw�WXTVEGLQO�^ w5mNKGw�HNLeY3l EGOIO�ÈY'teYuHNL#HNLNTV�SHeY3T^teY�LGW?TÆgw�KrW?Y'HNFKGlNlQY'\��Y`_7IaW�Y�W+lQEZFXW?Y;OIHNF`HNL�Y�LNOXY��9�e\VY;tÉ� TVWXY��%O>Å?¥§£º¬�°9¢�¬'£§ÇAIg|�InY�OXW`KMlNl Y�\��Y;HQLXb�¤i¥§£»¬�°9¢�¬'£ EÉÈH
c4d4e
f4gihij2g�k�l mDn�o
pj2n�q�j2r�stg)u�vaj2wyx�n�q�w2q�j2n�gzu�{|k�}$q�n�q�gFhtst~�htq �!gzd
��d��rOs�rOn�gtq hij$w2f4}$}$j�w2j2��r�q�k�j7��l m��|��mD{'u�f4n���j2rOh'w)f4}$��htj2s�����r�g�k�j`���4�4�4��stj2gtgif4r�stw2j2g���� hts�pj)j2g;��~��Osz�j2g

��l�pjThy~���j�k�j|g�pj)��j2wThiq�f4n$k�j�kOf4n�n�pj2j2g2����f4r�s���j�giq��j)o4j4u�jTh�����rOg�k�j�����4�4��sij2gtgtf4rOstw2j2g���� hisOpj2j2g���f4r�s���j�gtq hij�k�j���l rOn�q h�pj
k�j���f4��xOq�~;{|nhtq���f4��q�gzd
�Od4��n�j�pj2��r�q���j.k�j.sij2wyx�j2stwyxOj���j2rOh�stj2��s�pj)gij2n�hij2s�}$f4q�n�g�kOj��Ou �4��k�j.��~�o4��f4 �~���q h�pj.kOr�gtq hij.k�j.��l m�����mD{�d

j�h>J+dÁ��Û � p



J	KMLNKGO?K�Y�W�KM\«|

� FXY�lNFe�Y'O?Y'LZWXY�\VY�LeEZ�9�NF?Y�tÉ�2�Y'\��Y'�%Y'LZW?O&teY Ig| Ñ>LeY%W?FIKMLNOIKMw�WXTVEGL Z�� W w�EGLZWXTVY'LZW;HQL#ToW?Y'�nO?Y�W�I
O?T=Y�W�O?Y'He\VY'�%Y�LGW�O?T.I�� Z |}v�Y�¢@¼�¨G¨e©r´�£=t}� HNL!TVWXY��nOXY'W�I#Y'O?W>\VYÄlQEZHNFIw�Y'LZWIKrUMY%teYnW?FIKMLNOIKMw�WXTVEGL
tQKMLNO7W w�EZLZWXY'LQKMLZW;I&�����
	�	ÉÅiIQÇ�K� {�Z�� W���I�� Z ~������ {OZ�� W�~���|
> ���?A@�BDCOB�E�@�� Ñ;LeY&£«´?¹r±N¢�¹ ¯ £�¥�©r±;w�EGLNO?WXTVW?HeYGP'l EGHNF�HNL3w�\oTVY'LZW��%P'\«� Y'LQOXY��9�e\VY�teY�OÉTVWXY��%O�KMw5meY'We�Y�O
lQKMF��8ÈK1HNLeY����Y'�%Y!tNKMWXYM|`DuKMLNO�HNLeY��QKMO?Y�teY!tNEGLNL`�Y�Y'O�w�\VToY�LZW�P+HNLeY!WIF?KGLNOIKMw�W?ToEZL O��2�Y'w'FXTVW
O?EGHQO��§EZF?�%Y!t}� HNLÒWIFXT^le\VY�WÉ����T^tS�»w�\oTVY'LZW'P�T^tS�itNKrW?YMP`ToW?Y'�nOXY'W���|`Ñ;L ¥§£»¬�°9¢�¬'£&Y�OXW�HNLÒY'LQOXY��9�e\VY
LNEGL �ZT^teYÓt}� ToW?Y'�nO#LeEGWe�Y Å M � M �.Q�Q�Q M�� ÇÄEÉÈH M � Y'O?W�HNL ¥§£»¬�° Å�TV\3O�� KrUGToW�teYÙ\VKÔF?Y'lNFe�Y'O?Y'LZWIKrWXTVEGL
tÉ� HNLNY�W?FIKMLNOIKMw�WXTVEGL%LeEGL%tNKrWe�Y�YMÇ?|�Ñ>LeY>¢	µ¬�¿�¼Q¬�± ¯ ¬=Y'O?W�HNLeY+\oT^O?WXY�EGFIteEZLNL`�Y'YMP�LeEGL%�STVtNYMPrt}� ToW?Y'�nO?Y�W?O
LNEMWe�Y�Y!�"� � � ��Q�Q�Q � [ �kEÉÈH#� � Y'O?WuHQL!TVWXY��%O?Y�WnÅºHNLeYÄOe�Y'�SHeY'LQw�Y9Y�OXWuteEZLNw�HQLeYÄO?HeTVWXYÄteY%W?FIKMLe�
OIKMw�WXTVEGLNOÄK��GY'w�HNLeY6F?Y�\^KrW?ToEZL�t}� EGFItNF?Y�Y�LZW?F?Y�\VY'OnWIF?KGLNOIKMw�W?ToEZLNO�Ç?|-Ñ;LeYÙ¢-µ¬�¿�¼Q¬�± ¯ ¬�®M¬!®G©�± ±3µ¬�¬5¢
Y�OXW#HNLNYÙON�Y��ZHNY'LNw�Y�F?Y'lNFe�Y'O?Y'LNW?KMLZW�\oY�O�KGw5mNKrWIO�t}� HQL w�\oTVY'LZW�|;fSEMTVWJ_ �ON _ �PN�Q�Q�Q�N _ [ \VY'O�W?FIKMLe�OIKMw�WXTVEGLNO/t}� HQLÔw�\oTVY'LZW'P�EGFIteEGLQL��Y�Y�OnlNKMFÄtNKMWXY6t}� KMw5mQKrW�w�F?EMT^OIO?KGLGW?Y�Y'W�OXEGToW MTZ%$ U&� $�Z Åi_('iÇ9\«� Y'Le�
O?Y'���e\VY�teY�O%ToW?Y'�nOnw�EGFIF?Y'OIlQEZLNtNKMLZWIO/ÈK _)'XP-KM\oEZF?O9\VK�Oe�Y'�SHeY�LNw�Y/tNY�teEZLNL`�Y'Y'O�teY�w�Y�w�\oTVY'LZW%Y'O?W
� MTZ%$ U*� $�Z ÅF_ � Ç MTZ%$ U*� $�Z ÅF_ � Ç Q�Q�Q MTZ%$ U*� $�Z ÅF_ [ Ç���|
+-, �e�/.10��5G Ü³©�¥§£2�8¼e± ¯ ¦�¥�¬�± £/¬'£23546�:ÅºyeÇ!Å s ÚSÇ6Å 7NÇ8� �n¦o¹ ¢	µ¬�¿�¼Q¬�± ¯ ¬�®M¬�®G©�± ±3µ¬�¬5¢
´I¬i¨g´	µ¬5¢�¬�± £»¹�± £�¦¬�¢#¹ ¯ ·e¹r£�¢6®G¬ ¯ ¬ ¯ ¦�¥�¬�± £»×93 ¨e¬�¼N£#:¬'£�´I¬#¥²± £»¬�´»¨ ´-µ¬'£Nµ¬�¬n¨N¹�´";<� ¹1¹ ¯ ·S¬'£Nµ¬�¦2Ý ¥§£»¬�°
= �É¨ ¼e¥^¢9¬�±!°8:¬�°Ä¬�£º¬�°&¨ ¢u¦o¬5¢�¥§£»¬�°�¢->!¬'£@?�¬�£`¬�±�À�±!¦2Ý ¥§£»¬�°BA(C�×
> ���?A@�BDCOB�E�@ED fZEMTVWF� � K2��G � G � Q�Q�Q G [ � Y�W�� � K2�IH � H � Q�Q�Q H S ��teY'HScÒOe�Y'�SHeY�LNw�Y�OÄteY
tNEGLNL`�Y�Y'O'|�� � Y�OXW�¥²± ¯ ¦�¼S¢�¬&tNKMLNOJ� � ÅK� �ML � � Ç`OXTÉY'W&O?Y'He\VY'�%Y'LZW&O?T�TV\ÉY�cST^O?WXY M � � M � � Q�Q�Q � M [
tNY'O�Y�LGW?ToY�F?O+W?Y�\^O��SHeYNG � �OHP'<Q N G � �RHP'TS N�Q�Q�Q G [ �RHP'VU³|
+-, �e�/.10����XW ¹#¢	µ¬�¿�¼Q¬�± ¯ ¬2� Ê K2� ÅºyeÇ�Å s ÚSÇ�Å 7eÇM� ¬5¢�£&¥²± ¯ ¦�¼S¢�¬�®G¹�±N¢Ä¦¹#¢	µ¬�¿�¼Q¬�± ¯ ¬Y� p K2�
Å%ZZÇ�Å«y!7eÇuÅ«xNÇ>Å s Ú z ÇuÅ 7NÇ@�I[º¥�×²¬\� Ê L � p^] ¯ ¹�´9ÅºyeÇ_� Å«y!7eÇ N Å s ÚeÇ@� Å s Ú z Ç3¬'£�ÅK7eÇ_� Å 7NÇ@×
¡+±!´?¬���¹r± ¯ ·S¬2� Å«yeÇ;ÅºÚSÇ��a`L � Å«y�ÚSÇ��B[2¬�£��'¥ ¯ ¬ ��¬�´@¢�¹ ] ×
> ���?A@�BDCOB�E�@cb fZEMTVW-�GPQHNLeY9ON�Y��ZHNY'LNw�YM|ev�Yd���
	�	�egf Z teYd�GPgLeEMWe�YN���
	�	�ÅK�MÇ?PQY'O?W�\oY3l EGHQF?w�Y'LZW?KMUMY
tNY;W?EGHeW?Y'O`\oY�O+Oe�Y��SHeY'LNw�Y'O�tQKMLNO;W �SHeT}OIHNlNl EGF?WXY�LGW;Å«w�EGLZWXTVY'LNLNY'LZW�Ç��G|NfST)���
	�	�ÅK�MÇ�h�U M \i���
	�	�P
K��GY'w;HNLeYu��Kr\VY'HNF+teYuO?HQlNlQEZFXW+�%TVLNTV��HN� U M \i���
	�	�ÆNc��Y�Y>lNKMF�\«� HeW?To\VTVOIKrW?Y'HNF'Pe\^K�Oe�Y'�SHeY�LNw�Y��uY'O?W
tNToW?Y�Â@´	µ¬'¿�¼Q¬�±g£º¬�|

%�&y% j 8lkBm 3onqp 8 *,/ < / < p
h;EGHNO�FIKMlQlQY'\oEZLNO+TVw�TÉ\VY'O�lNF?TVLQw�T^lNKr\VY'O�t`�Y�Æ LeTVWXTVEGLQO+TVOIO?HNY'O�teY�Ö J�KGLNKMOIK9Y'W�J�F?EGHQO?O?YMP pMqMq y�Ø»|

> ���?A@�BDCOB�E�@�r ��¬�¢I¢�©r¼e´ ¯ ¬Fs#¬�ª��=HNLeY>FXY�O?O?EGHQF?w�Y�t&KGw�w�Y'OIOXT^�e\VY&lNKMF�HNLeY>�MY�F?O?ToEZLntNH/lNF?EMW?Eew�EM\VY
Í>J�J+_ÒEGH�HNL�lNF?EMWXEew�EM\VY>O?TV�%TV\VKMTVF?YnÅ�Y�c³|QÍ;J�J+_��»hMu9Ç5×
> ���?A@�BDCOB�E�@Ev ��¬@¿�¼@:¬'£»¬&s#¬�ª;�`HNLeY9F?Y'�SH��Y'WXYulQEZHNF�HNLNY9FXY�O?O?EGHQF?w�Y;��Y'�}PN��KrTVWXY9lNKGF�HNL#w�\VTVY'LZW
ÅºLNK��SToUZKrW?Y'HNF`��Y'�³Ç>ÈKnHNL�O?Y'F?�MY�HNF`��Y��}|

> ���?A@�BDCOB�E�@�w"x ¹��Z¬*s#¬�ª���Y�LNOXY��9�e\VY;tNY'O�T^LS�§EZF?�nKrW?ToEZLNO'PGw�EZLNO?TVO?W?KGLGWÁY'LÄHNLeY�Å�EZH�le\^HNOXTVY'HQF?O�Ç
F?Y'OIO?EGHNFIw�YGÅ«O�Ç���Y'�}PST^teY'LZWXToÆ��Y'YMÅºO�Ç-lNKMF+HNL�OXY�He\³Ñ&j�d5|SÛ�ceY��%lN\oY=�eHNL/Æ w5meTVY'F�Í;J�]#v�PeHNLÄÆ w5mNToY�F
T^�nKrUGY>Y'W�HNLeY3KGlNle\VY�W`�GK���K%KMw'w�Y�O?O?TV�N\oY�O`lQKMF�HNL�O?Y'He\}Ñ;j�d`w�EGLNO?WXTVW?HNY'LZW�HNLeY3lNKMUMYu��Y'�}|

y�dPz'l ~���sij2g1{ ��j2h<|�f4sK}9~ f4sK}�q�n�o-�|stf4r���u�c��P�4���Dur�n�j�stj2gigtf4r�siw)j�j2gih��Fhtf4r�htj�j)nhiq h�pj|~���~�nh�r�n�j�q�k�j2nhtq h�pj���uO��~�s
j���j2}$����j��rOn;k�f�w)rO}$j)nh�pj2��j2wThtsif4n�q���r�j4u�rOn�j�q�}7~�o4j4u4rOn;gtj2s ��q�w2j�j2h�}\�j2}$j�r�n�j�w2f4����j)wThiq�f4n$k�l ~�rOhistj2g�sij)gigtf4r�siw2j)g)d

j�h;J+d��ÁÛÔ� p



��\^KMOIOXY�F+lQEZHNF�D6�Y'w�EGHe�eF?TVF

>¶���?A@�BDC�BFE�@�� Ü}¬5¢@¢5¥�©�± ¼N£«¥§¦�¥^¢�¹r£»¬�¼e´��u\«� Y'LNO?Y'���e\VY�teY�O�F?Y'�SH��Y'WXY�O�P	lQEZHNF�tNY'O%lNKrUGY'O3��Y'�ÉP	teY
\º� HNWXTV\oT^O?KMWXY�HNF�OIHNF�HNL�Å�EZH�le\^HNO?ToY�HNFIO�ÇÁO?Y'F?�MY�HNF�ÅºO�Ç-��Y'�}|
>¶���?A@�BDC�BFE�@�� ß9¹���¥ �G¹M£�¥�©r± [y�'¥^¢5¥§£»¬ ] �-Ñ;L/O?EGHQO2�»Y'LNO?Y'���e\VY&teY'O+F?Y'�SH��Y'WXY�O=��Y���KGlNlNKGFXW?Y'LNKGLGW>ÈK
HNLNY�O?Y'OIOXTVEGL�HeW?To\VT^O?KMWXY'HQF�|'v�Y'O�FXY��SH��Y�W?Y'O}��Y'�9t}� HQLeY�O?Y'OIOXTVEGL�HNWXTV\oT^O?KMWXY�HNF�l Y'He�GY'LZW��Y'W?F?Y�UGF?EGHQl��Y�Y�O
Y�LÄle\VHQOXTVY'HNFIOÁLQK��ZTVUGKMWXTVEGLNO	Y�LÄw�Kr\^w�HN\VKGLGW=\^K3teT^O?W?KMLQw�Y�W?Y'�nlQEZFXY'\o\VY�Y'LZWIFXY&tNY'HScÄFXY��SH��Y�W?Y'O-Í>J�J+_
w�EGLNOe�Y'w'HeWXTV�MY�O�Y'W�O?T�w�Y�W?WXYÓteT^OXWIKMLNw�Y�Y�cNwrÈY�teY!HNL w�Y�FXWIKrT^L�OXY�HeTV\%Å«Y'L¶U=�Y�L��Y'FIKr\;y q �%T^L}|oÇ?P�HNLeY
LeEZHe�MY'\o\VY�LNK��SToUZKrW?ToEZL/w�EZ�n��Y�LNw�YG|

%'&�� ���-n	�7- 8�
 = n�� 
 + k = 68� n|-
/ 9;:78 � 8 3  +.-0/)1�353`68�9;:`8�< -
/ 8�= 3
��Y�lNKGF?KMUGFIKMlNmeY>lNF?EGl EGO?Y>teY�F?Y'lNF?Y'LQtNFXY>\VY'O�w�EZLNw�Y�leW?O+Y�O?O?Y'LZW?ToY'\VO�t}� HNL�lNF?Eew�Y'OIOIHNO+teYu��Y��

Ñ>O?KMUMY+]#TVLNTVLeU PMK�ÆgL�teY�lNFN�Y�OXY�LGW?Y'F	teY`��K��w�EGL%OX�eLZW?m`�Y�WXT^�SHeYMP�\VY'O=lNF?Eew³�Y�t`�Y�O��%TVO�Y'L��3He�eFXY`\oEZF?O-teY
\º� KGLNKr\V�eOXY>tNH�w�EG�nlQEZFXW?Y'�%Y'LZW`teY'O`HeWXTV\VTVOIKrW?Y'HNFIO�tÉ� HNL�OXTVWXY>��Y'�}|Sv�Y�O�lQFXT^LNw�T^l Y'O�U=�Y�L��Y'FIKMHec�OXEZLZW
O?TV�%TV\VKMTVF?Y'O�ÈK>w�Y�HSc9t}� HNLnlNFXEew�Y'OIO?HNO	t}� Y�ceW?FIKMw�WXTVEGL�teY`w�EGLNLQKrT^O?OIKMLNw�Y'O�Å«w��2|QÖ [gK��GKMtÙ¬'£�¹r¦o×VP Ê xGx z ØºÇ?|
v�Y'O9tNEGLNL`�Y�Y'O��NFIHeWXY�O�O?EGLZW9w�EM\V\oY�w�We�Y�Y'O9tNKMLNO%teY�O3Æ w5mNToY�F?O�KMw�w�Y'OIO3\VEMU!tNY'O%OXY�FX�GY'HNFIO���Y'�}|

Ñ>LeY�Y�LZW?Fe�Y�Y9tQKMLNO;\oY9Æ w5meTVY'F>KMw'w�Y'OIO;\oEGU�Y'O?W>KGHeWXEZ�nKrWXT^�SHeY'�%Y�LGW>K�a2EZHeWe�Y'Y3w5mNKM�SHeY9�§EMT^O;�SH}� HNLeY
F?Y'�SH��Y'WXY�lQEZHNFnHNLeY6F?Y'OIOXEZHNFIw�Y�KMWXW?Y�T^LGWn\VY#OXY�FX�GY'HNF���Y�� ÅI®M¬�°Ä©�±Ò·S£«£¨QÇI|�v�Y�O9Ægw5meToY�F?OÄKGw�w�Y'OIO
\VEMUnlQY�He�MY�LZW���KMF?TVY'F`OXY'\oEZL�\VY'O+OX�eO?W�ÈY��%Y'O`�ZHNT³m`�Y'� Y'F?UMY�LGW�\oYuO?Y'F?�MY'HQF�PS�nKrT^O`lQFe�Y�OXY�LZWXY'LZW�W?EGHNO`Y�L
w�EG�n�9HNL�WIFXEGTVO+w5mNKG�%lQOÉ�e\º� KGtNFXY�O?O?YutNH�teY'�nKMLQteY'HNF'PN\º� Ñ;j�v1teY��%KGLNt`�Y'Y;Y'W�\VKntNKMWXY/ÈK%\^KM�SHeY�\V\VY
w�Y�WXW?Y�teY'�nKMLQteY>K�Y'H�\VToY�H}|e_�KMFI�%T w�Y�O+teT  ;�Y�FXY�LGWIO`Wi�Sl Y'O+teY>Æ w5mNToY�F?O'PZLNEGHNO+K��MEZLNO`FXY'WXY'LSH�tNKMLNO
w�Y�W+KMF?WXT^w�\VY&\VY&�§EZF?�nKrW�Û+��v�[ÒÖ v�HNEMWXEZLeY'LÉP Ê xMxZÚ�Ø}�ZHNT³l Y'FI�%Y�W+teY'O`Y�LNFXY'UMT^OXWIFXY��%Y'LZW?O&Å«w5�2|ZÆQUZHNF?Y
Ê Ç=�§EGFI�1�Y'O+teY\7nw5mNKM�nlNO�Oe�Y'lQKMFe�Y'O`lNKMF+teY�O�Y'OIlNKGw�Y'O³�

�������������! �"$#&%('!�)�('*�,+��.- /0%!�1+32 ��4657+)8:9)�;+*<$'�+=���1>?���@%!�)'*�:A)B��1+=�:�C+)��+3�D�C+��E'*�,+��GFH%!I(+�J!�
Q�KDL@M N�O@M O�N1M LQPRP0S TDKVUDW�X�YGUKSDTDT�K1Z Q[L@Z \%S1Z Q[\^]3T%Q�TDTD_!`Vacbed�UDX�f1g h;UDi jDk�j�d=j�g i lmK1M h�n�oRp�dRdRq*U QHM Q�` SDTDTrK�OKS Q[\r`DP6`�`DWrjDs[g i i X�U�\�M tDOuS lmvH_Rw xoQKQVy
z y,{,g vH|HfiS1M \�M SDTQg ODL�O�}�`Q�KDL@M N�O@M O�N1M L^P(P�S T�K�UDWrXDY;U SDT�TDK@Z Q�L1Z \�L@Z T�T.]cT Q�T�T�_3`Vacbed~UDXDg �@U���lmY�h;jDv@v1lmi U	p�dRdRq!UKQHM Q�`�\VTD\^\VL��DOu`�P6`u`DWrjDs[g i i XVU[\�M tDO�S lmvH_(w�xoQ QHy z y{�g vH|1fiSHM \@M S�T�g O�LDOV}6`Q�KDL@M N�O@M O�N1M t�P(P�S TDKVU�WrX�YGUKS�T�T�K1Z Q[N@Z T�K1Z Qm\.]cT%Q[T�T�_c`�acbed:U�XDf1g hCUD�m�1Y6�;j�j�i hCUup�dRdRq*U QHM T�`iS�T�T�QD�DNDO�N^`DP6`�`�Wrj�s[g i i XVU�\@M t�O.S lmvH_cw�xoQKQVy z y{�g vH|1fiSHM \@M S�T�g O�LDOV}6`Q�KDL@M N�O@M O�N1M t�P!P�S T�KVU�WrX�YGUKS�T�TDK@Z Q�N@Z TD\@Z \D\�]cT Q�TDTD_e`Va3b*dEUDXDf1g hCU��m�1Y��GjVj�i hCU��QXDvH|1X�i U$p�dRdRq*U QHM T�` S�T�T�N�T�t$`�P6`$`DWrjDs[g i i X�U�\�M tDO�S lmv1_*w xoQKQVy
z y,{,g vH|HfiS1M \�M SDTQg ODL�O�}�`Q�KDL@M N�O@M O�N1M t�P0PrS TDKVU�WrX�YGUKS�T�T�K1Z Q[N@Z Q SHZ \V�.]3T%Q[T�TD_c`Va3b*d~U�XDf1g hCU��@Y�j�XD�HnRX��@U�p�dRdRq!UKQHM T�`qS�T�T^OVt Q�`DP6`^`�Wrj�s[g i i X�U�\@M t�O�S lmvH_0w�xoQ QHy z y{�g vH|1fiSHM \@M S�T�g O�LDOV}6`
�E�[��� Ê7� ¡=¸Z£�´?¹r¥§£�®r¼3À ¯ ·G¥�¬�´�¹ ¯@¯ ¬5¢@¢3¦©���®r¼�¢�¬�´4��¬�¼e´*s#¬�ª�®M¬%¦2Ý ÞIß`��Þ��kÜ³©5¨Q·Z¥�¹��;±g£�¥ ¨N©r¦¾¥^¢�×
D>Y'HSc�Wi�Sl Y'O�tNY�W?FIKrTVWXY'�%Y�LGWIO�OXEZLZW�Y� gY�w�W?H`�Y'O�OIHNF`\oY�O+Y'LZW?FN�Y'Y'O+tNH�OXY�FX�GY'HNF`\VEMUQ|Sv�YulQFXY���TVY'F

Wi�el Y>Y�OXW`\VYulQFXEew�Y�O?OIHNO`teYulNFe�Y�W?FIKrTVWXY��%Y'LZW�t`�Y'w�F?TVWÁY'L�t`�Y'W?KMTo\^O�tQKMLNO�Ö J�KGLNKMOIK9Y'W�J�F?EGHQO?O?YMP prqGq y�Ø
Y'W+O?Y'F?W�ÈK9UZFXEZHNlQY�FÁ\VY'O�F?Y'�SH��Y�WXY�O�Y�L�LNK��STVUGKMWXTVEGLNO'|Gv�Y>tNY'HSceT«ÈY'�%Y>Wi�Sl Y>Y'O?W`\^K%lNmNKMO?YuteY�w�EetNKrUGY
teY�teEZLNL`�Y'Y'O�Y'LZW?F?Y>\oY�O�teY'HSc�lNFXY��%T«ÈY�FXY�On�Y'W?KGlQY�O`tNYuLNEMW?F?Yu�1�Y�W?mNEStNY�Åºw5�2|NO?Y'w�W?ToEZL�yQ| p Ç?|eb�ÆgL�teY
F?Y'LNtQFXY+le\^HNO=Y=��w'KMw�Y`\VY`WIF?KMToW?Y'�%Y'LZW=teY+\º� Y�cSWIF?KGw�W?ToEZL9teY�teEZLNL`�Y'Y'O'P�\VY'O-Ñ;j�v�O-Y'W-\oY�O=w�\VToY�LGWIO=OXEZLZW
w�ESt`�Y'O�O?EGHQO��§EGFI�%Y9t}� Y'LZWXTVY'FIO'|gJ�EGHeW?Y'O&\oY�O&tNKMWXY'O>O?EGLZW��Y'UGKr\VY'�%Y�LGW�WIF?KGtNHeTVWXY�O�Y'L6WXY'�nlNO>F?Y�\^KrWXTo�
lNKGF�F?KGlNl EGF?W�ÈK%\^Knle\VHQO�lQY'WXTVWXY3tNKMWXY3tNH�Æ w5mNToY�F�|
>¶���?A@�BDC�BFE�@HG�� fZEMTVW&� e��6HNL�Y�LNOXY��9�e\VYÄt}� Y'LZW?Fe�Y�Y�OutNKMLNO>\VYnÆ w5meTVY'F�KGw�w�Y�O?O>\VEMU |gÑ>LeYÄY'LZWIFe�Y'Y
�gPQ� � � e��gPQY'O?W;HQL#W?HNlN\oY���K2� M 	$� N { Å��

�
� Q��&� � N �

�
� Q ZyM U $ Ç N!QRQ!QRN Å�� �S Q6�:� � N � �S Q ZyM U $ Ç?~Y� WXY'\	�SHeY

l EGHNF Ê&� � � U�P0� �� Q��&� �ÓF?Y'lQFe�Y�OXY�LZWXY+\«� EG�ea2Y�W�tNY'�nKMLNt`�Y�lNKMF�\oY>w�\VToY�LGW M 	Q��ÈK�\^K3tNKMWXY��
�� Q ZyM U $ P

Y'W�lQEZHNF+WXEZHeW Ê&��� � � N �
�� Q ZyM U $ ��� �� Q ZyM U $ |

v	KÄÆQUZHNFXY p To\V\VHQOXWIFXYnHNL6Y�ceY'�nle\VY%teY%Æ w5mNToY�F&EZ�eWXY�LZH�KMlNF'ÈY�O&\^K/lNmQKMO?Y%teYnlNFe�Y��»W?FIKrTVWXY��%Y'LZW
l EGHNF�HNLeYÔw�\^KMOIOXY teY LNK��STVUGKMWXTVEGLNO'|&b w5mNKM�SHeY�w�\oTVY'LZW�w�EGFIF?Y'OIlQEZLNt HNLeY OIHeTVWXY teY ËItNKrW?Y'OIÌ
Å��Y����Y�LeY'�%Y'LZWIO�Ç-Y�W�\^K%W?FIKMtNHNw�WXTVEGL�teY�\º� Ñ;j�v1teY'�nKGLNt`�Y'Y>lNKGF�w�Y3w�\oTVY'LZW3ÈKÄw�Y'WXWXY3tQKrWXYG|

j�h>J+dÁ��Û � p



J	KMLNKGO?K�Y�W�KM\«|

D>KMWXY Ê D>KMWXY p D>KMWXY�y D>KMWXY s D>KMWXY�Ú
��\oTVY'LZW Ê Ê'q y q sGq prq y q
��\oTVY'LZW p Ê'q y q zMq prq Ú q
��\oTVY'LZW?y Ê'q Z q y q prq y q

� �[�.� p~� ¡=¸S¬�°;¨g¦o¬�®G¬�À ¯ ·Z¥�¬�´�´-µ¬�¢5¼N¦¾£»¹r£�¥^¢I¢5¼6®M¬%¦¹�¨Q·e¹�¢�¬n®M¬�¨ ´-µ¬�¤2£�´?¹r¥§£º¬�°Ä¬�±g£

v�� EZ�Sa2Y'w�WXTo��Y�OXW�KM\oEZF?O`teY�t`�Y'WXY'FI�%TVLNY'F'PZUZFO�KGw�YÄÈKnHNLeY�lNmNKGOXY�t}� Y�ceW?FIKMw�WXTVEGL}PS\VY'O�Oe�Y'�SHeY�LNw�Y�O+teY
w�YÁa2Y�H/teY>teEGLQL��Y�Y�O�PZ�SHeT}lQY�He�MY�LGW`�Y�WIFXY;w�EGLQOXT^t`�Y�Fe�Y'Y'O=w�EG�n�%Y���Fe�Y'�SHeY�LGW?Y'O�OXY'\oEZLÄ\VK�t`�Y�Æ LeTVWXTVEGL s |
v�Y'O�Fe�Y'OIHe\VW?KMW?O>EG�eW?Y'LSHNO�O?EGLZW�tNH�Wi�Sl Y �������	�
����	�
������
�������� Å�T^w�T�K��GY'w%HNL
OIHNlNl EGF?W3�%TVLNTV��HN�teY zGz � Y'W�Y'LÙKMlNlN\oT^�SHNKMLZWu\oY�O�Kr\VUMEZFXTVW?mN�%Y�O>tNYn�§EGHeTV\o\VY�teYÄteEZLNL`�Y'Y'OuO?HQF
\VY3Ægw5meToY�F�F?Y'lNFe�Y'O?Y'LZWe�Y>lQKMF�\^KnÆQUZHNFXY p Ç?|}��Y9teY'FILeTVY'F;Fe�Y�O?HN\oWIKrW�PNHQLeY3�§EGTVO;FXY��ºWIF?KGtNHeTVW�Y'L�WXY�F?�%Y�O
tÉ� Ñ;j�v�O'P�w�EZLSÆ FI��Y�\^K!t`�Y�w�EZHe�MY�FXW?Y/t}� HNL w�EG�nl EGF?WXY'�%Y�LGWnw�EZ�n�9HNL ÈK U M \13��o	�HeWXTV\oT^OIKrWXY�HNFIO
Y'W��§EZHNF?LNToW;\«� Y'LNw5mQKO� �^LeY'�%Y�LGW�tNY'O>lNKrUGY'O��SHeT-w�EZLNOXW?ToWIHeY'LZW>w�Y9w�EG�nlQEZFXW?Y'�%Y'LZW���FN�Y��ZHNY'LZW�| Û�LSÆ LÉP
\º� Y�cNle\VEMTVW?KrW?ToEZLÄlNKMFÁ\«� HeW?To\VTVOIKrW?Y'HNF�teY'O�Fe�Y'OIHe\oWIKrWIO-EG�eW?Y'LSHNO�Y�OXW���KMw�TV\VToWe�Y�Y&lQKMF�HNLnEZHeWXTV\³teY&F?Y'�SH��Y'WXY
Y'W�teY��STVOIHNKM\oT^O?KMWXTVEGL}|

� � �������	�	��
 ������
��������������
���
�� ��( ��+*=,���.#�������%���

b;lNF�ÈY'O+HNL��NF?Y��=F?KGlNlQY'\ÉteY�LeEGO��%EGWXTV��KMWXTVEGLNO+Y'W�t}� HQL�lQFXY���TVY'F+Fe�Y'OIHe\VW?KMW�PS\VKn���Y'W?meEeteY�ËXD>To�
�ST^OXY�FulQEZHNF>D6�Y�w�EZHe�eFXT^F?Ì6Ö ]6KGO?O?Y�UG\oT^K�¬'£+¹r¦×VP prqMq y�ØºP}LeEZHNOulNFe�Y'O?Y'LZWXEZLNO&HQLeYÄLeEGHe�GY�\V\oY%�1�Y�WImeEeteY
tÉ� KGLNKr\V�eOXY&tNY�WXEZHNOÁ\VY'O�w�EZ�%l EGF?WXY��%Y'LZW?O�KMlNl Y�\��Y�YÄË5��\VKGO?O?Y'FÁlQEZHNF�D6�Y'w�EGHe�eF?TVFIÌu�NKMON�Y'Y+lQFXT^LNw�T^lNKr�
\VY'�%Y�LGW-OIHNF�HQLeY�w�\VKGO?O?TÆgw�KrW?ToEZL�teY'O	LNK��STVUGKrW?ToEZLNOÉOIHeTV�ZTet}� HNLeY�Y�ceW?FIKMw�WXTVEGL�teY�O-��EGWXTo��OÉ��FN�Y��ZHNY'LZW?O'|

�$&2( * +.-0/��qn|-
/)+ < 3
��EZLNO?TVt`�Y'F?EGLNO�teY�O&O?ToW?Y'O&��Y��6w�EZ�%�%Y9w�Y�\^HeT�tQH6OXTºÈY'UMY�teY9\º� dih&j�d2b EGH#w�Y'\VHNT�teY�\«� HNLeTVWe�Y�teY

fSEGlNmeT^KÄb&LZW?TVl EM\VTVO'|Ndi\�O'� KrUMTVW�teY3O?ToW?Y'O�F?TVw5mNY'O'PStNEGLZW�\oY�O�W?m}ÈY'�%Y'O�l Y'HN�MY'LZW���KMF?TVY'F+teY�\º� Y��%lN\oEGT�ÈK
\º� dih&j�d2b9PQKMH�le\VKGL/O?W?FIKrWe�Y�UGTV�SHeY�Y�L/lNKGO?OIKMLZW`lNKMF`\VY'O+lNKrUGY'O`teY'O+�%Y'���NF?Y'O+t}� HNLeY�HNLeTVWe�Y�Å«lNKMUMY�O
F?Y�\^KrW?To�GY'O	KMHSc3KGw�WXTV�SToWe�Y'O�teY�F?Y'w5mNY'FIw5meYMP�t}� Y�LNO?Y�TVUGLeY���Y�LZW�P�Y�WIwr|�teY`w5mQKMw�HQL³Ç?|�v�Y�O�\VY0�w�EGLNO	�SHeY�\º� EGL
l Y'HNW�WXT^FXY�F�t}� HNLeY3KMw�WXTV�SToWe�Y>tÉ� KGLNKr\V�eOXY�tNH�\VEMUÄw�EZF?F?Y'OIlQEZLNtNKGLGWuÈKnw�Y'O�O?TVWXY'O&OXEZLGW+\VY'O�OIHeTV��KGLZWXY'O��
Ê Ç)u6�Y�L��Y'FIKr\VY'�%Y�LGW'P�\VY'O-�%EMWXTo��O-Oe�Y'�SHeY'LZW?ToY'\VO�TVOIO?HQO	tQH�Æ w5meTVY'F�\VEMU;tÉ� HNL�OXTVWXY+teY+w�Y'WXWXY+KM�nle\VY'HQF

O?EGLZW-KMOIOXY��Át`�Y�w�Y'��KGLZW?O'|'Û`L�Y ³Y�W	\oY�HNF-OXTVUGLNTÆ w'KrW?To�STVWe�Y�Y�OXW-KMOIO?Y��=��KMTV�e\VY`Y�W	\oY�HNF��Y��STVtNY'LNw�YÁ\VY'O-FXY�LNt
l Y'H�HeW?To\VY'O;Å«lNKGF`Y�c}|�Ë q P Ê � teY'O+HeW?To\VT^O?KMWXY'HQF?O`OXEZLZW�lNKGO?Oe�Y'OÁlNKMF�\VK%lNKMUMY&t}� KMw'w�HeY'To\}lNHNTVO�\VK%lNKMUMY
tQH�O?EG�n�nKrT^F?Y'ÌeÇI|
p Ç&v�Y�O3w�EZ�%l EGF?WXY��%Y'LZW?O9TVLZWe�Y'F?Y'OIO?KGLGWIOuOXEZLGW�w�EGLZW?TVLeUGY'LZWe�Y'O�ÈK#HNLeY�lNKMF?WXTVYÄW?F'ÈY�O3lNFe�Y'w�TVO?YÄtNH

\VEMU |�_�KMF�Y�ceY'�nle\VYMP�\^KulNKMF?WXTVY+tNH%\oEGU>w�EGFIFXY�O?l EGLNtQKMLZW�KGH9w�EG\o\VEe�SHeY+ÛÁ_Ád �;Ñ;Û&� q y�O?Y'FIK>w�EGLQO?He\VWe�Y�Y
lQKMF �"!C��G$# teY�O`HNWXTV\oT^O?KMWXY�HNF?O+Y�LNF?Y�UMT^O?W?Fe�Y'O�tQKMLNO`\VY>\VEMU |Sv�Y'O+HeW?To\VT^O?KMWXY'HQF?O+K��GKGLZWÁ�STVO?TVWe�Y;\VKnlNKMUMY
tNY'O�KGw�W?HQKr\VToWe�Y'O+teY�\º� dih;j�d2b3PQY'HSc}PQF?Y'lNFN�Y�OXY�LGW?Y'LZW q P Ú���teY�O�KMw�wrÈY'O+OIHNF+\VY3OXTVWXYG|
yNÇ&fST�\«� EGL��GY'HeW�Y�cSWIF?KMTVF?YnteY'O3�%EGWXTo��O3Oe�Y'�SHeY'LZW?ToY'\VO>T^LGWe�Y'F?Y'OIOIKMLZW?OuOIHNF�w�YÄ\VEMU P}To\=��KGHeW3teEZLNw

OIl`�Y�w�ToÆQY'F+HNL�OIHNlNl EGF?W�UM\VEG�NKM\-Å«lNKGF�F?KGlNlQEZFXW3ÈK%WXEZHeW�\VYuÆ w5meTVY'F+\VEMUNÇ=Y�cSWIF��Y'�%Y'�%Y'LZW+�NKMO'|
_=EZHNF9t`�Y'w�EGHe�eF?TVFu\VY'On�%EMW?T��O%K��MY�w�HNLÙ��KMTV�e\VY�O?HNlQlQEZFXW�UM\VEG�NKM\«P	LeEGHNO%K��MEZLNO3lNF?EGl EGON�Y�HNLNY

���Y'W?meEeteY�TVWe�Y�F?KMWXTV�MY � Ë?D;TV�STVO?Y'F�l EGHNF�D6�Y'w�EGHe�eF?TVFIÌ Å�D&%uD9Ç6Ö ]6KMOIOXY'UM\VTVK�¬'£`¹M¦×VP prqGq y�Ø � �ZHNT
F?Y'l EGO?Y�OIHNF�HNLeY�teTo�ST^OXTVEGL¶Fe�Y�w�HNFIO?To�GY�tQH�\VEMU ÈK�W?FIKrTVWXY'FÉ�+w�Y�\V\oY��»w�T&Y�OXW��NKMON�Y'Y6O?HNF�HNLeY �Y�WIKMl Y
tÉ� Y�cSWIF?KGw�W?ToEZL�teY;�%EGWXTo��O�Oe�Y'�SHeY�LZWXTVY�\^O�Y�W`O?HQF�HNLNY#�Y'W?KMl Y&teY>w�\^KMOIOXToÆ w'KrWXTVEGLÄtNY'O`��EGWXTo��OÁY�ceW?FIKrTVW?O'|

j�h;J+d��ÁÛÔ� p



��\^KMOIOXY�F+lQEZHNF�D6�Y'w�EGHe�eF?TVF

_=EZHNF�lQKr\V\oTVY'F`w�Y�FXWIKrT^LNO`\oT^�%ToW?Y'O+teY>\VK%�1�Y�WImeEeteY;D&%uD%PStQKMLNO+w�Y'W`KGFXW?TVw�\oYGPeLeEGHNO+lNF?EGl EGO?EGLQOÁHNLeY
LeEZHe�MY'\o\VYÄ�1�Y�WImeEeteYMPÉÌS��\VKGO?O?Y'Ful EGHNFuD6�Y'w�EGHe�eF?TVFIÌ6Åi� %uD9ÇIP��SHeT�Y�OXW��Y'UGKM\oY���Y�LZW>HNLNY��1�Y�W?mNEStNY
mZ�e�NF?TVteY�t}� KMLQKr\V�SO?YMPN�nKMTVO��SHeT>�Y'�SToW?Y>\VY'O&LeEG���NFXY�HNO?Y'O`ToWe�Y'FIKrW?ToEZLNO+teYu\VKÄ���Y'W?meEeteYuD&%uD�|

�;&T% � 
 / <�� /1� 8 pX68�< 68�
 n =
DuKMLNO%\VY'OnUZF?KGLNteY'O�\VToUZLeY'O'P=LeEMWIFXY�EG�Sa2Y�w�W?T�>Y'O?W%teY#t`�Y'w�EZHe�eFXT^F9tNY'Onw�\^KMOIOXY�Ont}� HNWXTV\oT^O?KMWXY�HNF?O

ÅºFXY'UGF?EGHNl`�Y'O�Y�L6�§EZLNw�W?ToEZL�tNY%\VY'HQF�w�EG�nl EGF?WXY���Y�LZW>OIHNF>\oYÄO?ToW?YrÇ�Y�W�t}� KMLQKr\V�SO?Y'F'P³Y'LNOIHeTVWXYGP}\oY�HNF?O
LNK��STVUGKMWXTVEGLNO+UZFO�KGw�Y/ÈKÄHNLeY9Y�ceW?FIKMw�WXTVEGL�teY��%EGWXTo��O&Oe�Y'�SHeY�LGW?ToY'\VO'|ev�Y�lNFXT^LNw�TVl Y3U=�Y'L`�Y�F?KM\}teY9LeEGW?F?Y
���Y'W?meEeteYnÅ«w��2|NÆQUZHNF?Y>yNÇ�Y'O?W+tNEGLNwu\VY�O?HeTV��KMLZWÉ�

�E�[���³y � Ü ¯ ·&µ¬�°n¹�®M¬�¦¹Ä° µ¬'£§·e©'®G¬ ;��=¦¹�¢@¢�¬�´�¨e©r¼e´�� µ¬ ¯ ©�¼
��´5¥²´ C
�
	����� ������� ���
�
����������	����� "!#���$ ��&%��('��&	����� ��*) ��\VKGO?O?Y'F�\VY'O+LNK��SToUZKrW?ToEZLNOÁtNH/Æ w5meTVY'F

\VEMU Å«O?W?FIHNw�WIHNFe�Y�Y'L1LQK��ZTVUGKMWXTVEGLNO�Ç�Y'L w�\^KMOIOXY�OÄÅ«O?EGHQO2�»\oEGUGO�Ç&Y'L�KMlNle\VT^�ZHQKMLZW�HNL�Kr\VUMEGF?TVW?mN�%Y/teY
w�\VKGO?O?TÆgw�KrW?ToEZLnLeY'HNF?EGLQKr\VY+OIHNF=\VY'O�LNK��SToUZKrW?ToEZLNO�|�h;EGHNOÁHeWXTV\oT^O?EGLNO=\º� Kr\VUMEGF?TVW?mN�%Y�teY&w�\VKGO?O?ToÆ w�KMWXTVEGL
LeY�HNF?EGLNKM\oYut`�Y'W?KrTV\V\��Y;Y'L�O?Y'w�W?ToEZL s |eÑ;LeY�LeEGWXTVEGL�teY�OXY�HeTV\��%TVLeT^�9HQ� teY3F?Y'lNFe�Y'O?Y'LZWIKrWXTV�SToWe�Y&l EGHNF
w5mNKG�SHeY�lNFXEGWXEGWi�Sl YuEG�eW?Y'LSH�Y'O?W�HeWXTV\oT^Oe�Y�Y>Y�W�l Y'FI�%Y�W�teY3t`�Y�Æ LeT^F+OXT�HNL�lNFXEGWXEGWi�Sl Y>Y'O?W�KrWi�eleT^�ZHNY
EZH LeEZL}|�J�EGHNOn\VY'OÄlNF?EMW?EMWi�el Y'OnKrWi�eleT^�SHeY'OnO?EGLZWÄFe�Y�HNLeT^O�tQKMLNOÄHNLNY��J�Y��%Y�w�\VKGO?O?Y�Å«O?EGHNOX�º\VEMUQÇ
�,+S|	feHeToW?Y�ÈK#\^K#w�\^KMOIOXToÆ w'KrWXTVEGLÉP}\oYnÆ w5mNToY�F3OXY�F?K#tNTo�ST^Oe�YnY�LÓw�\^KMOIOXY�O�teTVO?WXT^LNw�WXY'O/Å«O?EGHNOX�»\oEGUGO�Ç+�SHeT
F?Y�UZFXEZHNlQY�FXEZLZWÁ\VY'O�w�EG�nlQEZFXW?Y'�%Y'LZWIO�lNFXEew5meY�O�|

�
	����� � ) �.- ��/�� �
� �.!#��!#�� � ,0�
���*) ÛÁcSWIF?KMTVF?Y�\oY�O6�%EMWXTo��O���Fe�Y'�SHeY�LGWIO#tNKMLQO�\oY�O6OXEZHNOX�
\VEMUZO�P=Y�LÔKGlNle\VTV�SHNKGLZW%\º� Kr\VUMEGF?TVW?mN�%Y�_+fZ_ Ö ]6KMOIOXY'UM\VTVK�¬'£`¹M¦×VP pMqMqMq Ø»PÁt}� Y�ceWIF?KGw�WXTVEGL teY6�%EMW?T��O
Oe�Y'�SHeY�LZWXTVY�\^O�|}_=EZHNF�KMHeW?EG�nKrW?TVO?Y'F3WXEGHNW3\oY�lQFXEew�Y�O?OIHNO'P�LeEZHNO3lNF?EGl EGO?EGLNO�tÉ� HeW?To\VT^OXY�F3HNLeY/�J�Y��%Y
��Kr\VY'HQF�tNH ¢@¼�¨G¨e©r´�£n¦© ¯ ¹M¦�Å�Tº| YM|�O?HQlNlQEZFXW�FXY'\VKMWXTo��ÈK1HNL OXEZHNO2�»\VEMUNÇ9KGH�t`�Y�lNKMF?W�l EGHNF�WXEZHNO/\VY'O
O?EGHNOX�»\oEGUGO+w�Fe�Y}�Y'O'|

�
	����� � ) �1� � � �(/ � !&/2�(/

���3�	1' � ��4�� � ) ÛÁW?Y'LNtNF?Y�\oYÙO?HQlNlQEZFXW�\oEew'Kr\uteY'O��%EMW?T��O
�ST^O2��ÈK��»�STVO�tQH#\oEGU/t}� EGF?ToUGTVLNY3Y'L6F?Y'w5mNY'FIw5mNKMLZW+WXEZHeWXY�O&\VY'O>LNK��SToUZKrW?ToEZLNO��SHeT����Y�FXToÆQY�LGW&\oY�O&�%EMW?T��O
��Fe�Y'�SHeY�LZW?O;W?F?EGHe���Y�O&T^LZWe�Y�FXY�O?OIKMLZW?O;tNKMLQO;\VYn\oEGU�tÉ� EZFXTVUMT^LeYM|³v�Y%LeEZHe�MY�KMH�O?HNlQlQEZFXWuKrT^LNO?T=EG�eW?Y'LSH
Y�OXW�KGlNlQY'\o\��Y>\oYn¢5¼�¨G¨e©r´�£|�G¦©GªI¹M¦�|

v	K;���Y'W?meEeteY�� %uD�L}� TV�nle\VTV�SHeY�KMTVLNO?Te�SHeY+W?F?EMT^O��Y'W?KGlQY�O+ÈK;\º� T^LZ�MY'FIO?Y`teY�O-teTo�GY'FIOXY�O�TVWe�Y'FIKrWXTVEGLQO
L`�Y'w�Y�O?OIKrT^F?Y'O	teY+\VKu�1�Y�WImeEeteY+D %uD%|rD>Y�w�Y'WXWXY`��Kr�w�EGL�\VY'O=�%EMW?T��O-��FN�Y��ZHNY'LZW?O-O?EGLZW=t��Y'w�EGHe�GY'F?W?O	t}ÈY�O
\VY'O=teY�HSc�lNF?Y'�%T«ÈY'F?Y'O3�Y'W?KMl Y'O-OIHNw�w�Y'OIOXTV�MY�O�Y'W=\oY�OIHNlNl EGF?W-UM\VEG�NKM\ZY�OXW=w'Kr\^w�He\��YÁ\VEGFIO-teY+\VK>WIFXEGTVO?T«ÈY'�%Y
�Y'W?KGlQYG|

j�h>J+dÁ��Û � p



J	KMLNKGO?K�Y�W�KM\«|

� ���������-�4#6���>*=����" "��&��
=��"��3���$.#��� "��������9�>*-����"��

��Y'WXW?YnO?Y'w�WXTVEGL�t`�Y�w�F?ToW>\VK�w�\^KMOIO?TÆ w'KrW?ToEZL!LeY�HNFXEZLNKr\VYn�ZHNYnLNEGHNOuK��MEZLNO>KMlNle\VT^�ZH`�Y%KGHSc�LNK��STo�
UZKrW?ToEZLNO+\oEZF?O+teY�\º�2�Y�WIKMl Y Ê |

�`&2( * 68 -��7+ � 8
h;EGHNO�K��MEZLNO3KMtQKMleWe�Y�KMHÓw'KMO3teY�O�LQK��ZTVUGKMWXTVEGLNOu��Y'��HNLeY����Y'W?meEeteY�teY/w�\^KMOIO?TÆ w'KrW?ToEZL�T^OX�

OIHeY�t}� HQLÒW?FIK���KrTV\&Fe�Y'Kr\VT^Oe�Y�Y'L pMqMqGq lNKMF!Ö R+Y'LeY�teY'Õ/Y�W�J	FXEZHNOIOXYGP pMqMqZp Ø;Y�W�TVLZWe�Y�UZFe�Y�tNKGLNO/HNLNY
lN\VKMWXY��§EZF?�%YnEG�ea2Y�W3��R`j���J�EZEG\VO���Ö �GKMw����eLNOIÕZT«P Ê xGx�7�ØÁl EGHNF>\VY'Ou� Y'O?EMT^LNO�t}� HNL�w�EGLZW?FIKrW;[ FIKMLNw�Y
J�Y�\VY'w�EG���»dih&j�d2b Å Ê xMx 7�� prqMqGq ÇI|³��Y�W?WXYÄ�1�Y�WImeEeteY�Å«HeW?To\VTVON�Y'Y1�Y'UGKM\oY���Y�LZW>tNKGLNO>D %uD�Ç&O'� KGlNlNHeTVY
OIHNF�HNLÓ�%ESt}ÈY�\VY�mZ�S�QFXT^teY�teY/���Y��%EMT^FXYÄw�EZ�nlQEZOe�YÄt}� HNLeY�lNKMF?WXTVY�w�EZLNLeY�cSTVEGLQLeTVO?WXYÄT^LNOIleT^Fe�Y'YÄtNH
�%Eet}ÈY'\oY6b&j�h p Ö b ��w�KGF?FIK ��K3Y�WJu;T^KMw�EG�%Y�W?WXTºP Ê xGx Ê Ø&Y'W�w�EZLNOXW?ToWIH`�Y'Y�tÉ� HNLÒFN�Y�OXY�KMH�LNY'HNF?EGLNKM\9ÈK
�QKMO?Y>teY�lNF?EMW?EMWi�el Y'O`K��MY'w;HNLeYuOXWIF?HQw�W?HQFXY6�Y��GEM\^HeWXTV�MY	��Y'W`tÉ� HNLNYulQKMF?WXTVY>teY����Y���EGTVF?Y&le\^KrW?Y��ZHNT
w�EGLZWXTVY'LZW�\VY'O�teT! &�Y'F?Y'LZW?O+UZFXEZHNl Y'O+teY3LNK��STVUGKrW?ToEZLNO'|


����� BDC��  C�� � �����^��@ �	��Z�����Q��������N�������Y. � E C�E C��l.��S��� w�Y'\o\VY��iw�Tew�EGLZWXTVY'LZW�WIFXEGTVO-w�EGHNw5meY�O
Ö u;T^KMw�EZ�%Y�WXW?T«P Ê xMx p Ø�w�EZ�n��Yu\VY3�%EGLZW?F?Yu\VK�ÆQUZHNFXY s �

11 kk MM

jj

11 ii NN Couche d’ entrée
(résumés de navigations)

Couche cachée
(prototypes)

Couche de sortie
(classes)ww

ww

cs
jk

ec
ij

� �[��� s�� �;´ ¯ ·Z¥§£º¬ ¯ £�¼e´?¬ ��µ¬�±3µ¬�´?¹M¦¬n®ÉÝ ¼e±!´-µ¬�¢�¬@¹�¼ �¹�ªI¹�¢�¬%®M¬�¨ ´I©r£»©r£«½@¨e¬�¢
Ê |+Ñ;LNY�w�EGHNw5meY�t}� Y�LZW?Fe�Y�Y/�SHeT�w�EG�nlNF?Y'LNt"! HNLeTVWe�Y�O�P#!8w�EZF?F?Y'OIl EGLNtÒÈK6\^K!tNTV�%Y'LQOXTVEGL teY
\º� Y�O?lNKGw�Y�teY3teY�O?w'FXT^leW?ToEZL�teYu\^KÄLNK��SToUZKrW?ToEZL#Å«w��2| O?Y'w�W?ToEZL s | p Ç?|

p |+Ñ;LNY9w�EZHNw5meY9w'KMw5m`�Y'Y��ZHNT�w�EZ�nlNFXY�LNt�\VY'O�lNF?EMW?EMWi�el Y'O�t`�Y'w�F?TVW?O�tNKGLNO�\VY9�J�Y���Y�Y�O?lQKMw�Y�teY
teY�O?w'FXT^leWXTVEGLn�SHeY�\VY'O�LQK��ZTVUGKMWXTVEGLNO³�GlNKMF=Y�ceY'�nle\VYMPr\VY�lNF?EMWXEGWi�elQY	a�OXY�F?KuF?Y'lNFN�Y�OXY�LGWe�Y�lQKMF=\VY
�MY�w�W?Y'HNF+teYulQEZLNt`�Y�F?KMWXTVEGL;��$&%('� K Å*)+%,'� � Q!QRQ )+%('- � ÇIPelQEGTVtNO�tNY'O+w�EZLNLeY�ceTVEGLNO`�SHeT}\VToY�LGW+w�Y'WXW?YHNLeTVWe�YuKGHSc�HNLNToWe�Y'O�teY�\^Knw�EZHNw5meY�t}� Y'LZW?Fe�Y�YG|

yN|+Ñ;LNY�w�EZHNw5meYÁtNY�O?EGF?WXTVYÁ�SHeTZw�EG�nlNF?Y'LNt/.)HQLeToWe�Y'O�w�EZF?F?Y'OIlQEZLNtNKGLGWÉKGHSc0. w�\^KMOIOXY�O�^1)2'43� � K
Ê OXT�\oY�lNF?EMW?EMWi�elQY`a�KMlNlQKMF?WXTVY'LZW3ÈK�\^Knw�\^KMOIOXY�Õ�^5)+'43� � K q O?TVLNEGL

Ñ>LÒlNF?EMWXEGWi�elQY6Y�OXW�w�KMFIKMw�We�Y�FXT^Oe�Y/lNKGF�OXEZL �MY�w�WXY�HNF�teY�Fe�Y����Y'F?Y'LQw�Y�tNKMLNO/\«� Y'OIlNKGw�Y6teY!tNY'OX�
w'FXT^leW?ToEZL}P}t}� HQLeYÄFe�Y'UMTVEGL#t}� T^L�6 HeY�LNw�Y%Y�W�t}� HNL�Y'LNO?Y'���e\oY%teYÄLNK��SToUZKrW?ToEZLNO&�SH}� To\=F?Y'lNFN�Y�OXY�LGW?YM|gb
w5mQKM�SHeY�lNF?EMWXEGWi�elQYGP�EGL%KMOIOXEew�TVY+HNL�O?Y'HNTo\�� '}�SHeTNO?Y'FIK;�%EeteToÆ��Y�l Y'LNtNKGLZW	\º� KMlNlNF?Y'LZW?TVOIO?KMUMYGP�w�Y�\^HeTo�
w�T�t`�Y'WXY'FI�%TVLQKMLZW;HNLNYnFN�Y'UMTVEGL#tNKGLNO>\«� Y'OIlNKMw�Y�teY�O>Y'LZW?Fe�Y�Y�O;KGlNl Y�\��Y�Y�´	µ¬z�M¥�©�± ®�Ý ¥²±17`¼Q¬�± ¯ ¬�|���Y'WXW?Y
FN�Y'UMTVEGL�Y'O?W9t`�Y�Æ LeTVY�lNKMF�\º� Y'LNO?Y'���e\oY�teY'O��GY'w�WXY'HQF?O3tÉ� Y�LGWIFe�Y�YÄK��GKGLGW3HQLeY/�%Y'OIHNF?Y�teY/teT^OXWIKMLNw�Y
T^LS���Y�FXTVY'HQFXY�ÈKnHNL�OXY�HeTV\ÉteEGLNL`�Yd3 $ |

8�d:9<;��#=�vaf�f4��g��|�?>5@|xhihi�o� ABA |l|l|?C�gtf4��d q�n�siq�~Od �RsDA�~ �Oq�gDA�gtf�� h<|�~�stj4d xht}$�FE�htf�f4��g
GOd�q�d j4d�k�~�nOg���j.gij)nOg|f��r���j.nOf4}� �sij.k�l r�n�q h�pj2g�w)~�wyx�pj2j2g�����stf�hif�h<���Pj2gT��k�~�n�g���~�w2f4r�wyx�j�w)~�wyx�pj2j�n�l j2gih���~�g�� � pj

~�r�k�pj2��~�sFh|jTh�q�����j2rOh�w)sif�� H htsij.~�r�w2f4r�sig�kOj.��l ~�����stj2nhtq�gigy~�o4j4d

j�h;J+d��ÁÛÔ� p



��\^KMOIOXY�F+lQEZHNF�D6�Y'w�EGHe�eF?TVF

> ��@?� � B��É��� ��� �  C�B����0C�B�E�@ fZEMTVW \ HQLeY!LNK��STVUGKrW?ToEZL ÈKÓw�\VKGO?O?Y'FnY'W � \«� Y'LNO?Y'���e\VY!teY'OlNF?EMW?EMWi�el Y'O9w�EGLZWXY�LNKMLZW \�tNKMLNO�\VY'HNF%Fe�Y�UMTVEGLÙt}� T^L�6 HeY�LNw�YG|	v�� KGw�W?To��KrW?ToEZL1teY�O�lNF?EMW?EMWi�el Y'O3Y�OXW
teEZLNL`�Y'Y�lNKMF`\º�2�Y��SHNKrW?ToEZL;�

� ' K Ê � M W6ÅF\ N $&%('' Ç�K��%TVL ����� W#ÅF\ N $&%('� ÇÔ� � ' K q � M \le�\
EÉÈHÓw�Y'O?W3\VY�lNF?EMW?EMWi�el Y�UGKMUGLNKGLGW'P�$&%('' KÅ*)+%,'� ' Q!QRQ )+%('- ' Ç;Y'W9D�HNLeY�teTVO?W?KGLNw�Y/Y'HNw�\oT^teTVY'LNLeYÅºK��MY'w�LNEGFI�%KM\oT^OIKrWXTVEGL}Ç?|Nv�Y'O�l EMT^tNO )2'43� � Y�LZW?F?Y3\VK/w�EGHQw5meY3w�KGw5m��Y�YuY'W�\VK/w�EGHQw5meY3teY9O?EGF?WXTVY3OXEZLZW

teEZLNL`�Y�O+lNKMF+\VY'O+�§EZF?��He\VY'O}�
)+'43� � K Ê � M \VY3lNFXEGWXEGWi�Sl Y�a+KGlNlNKMF?WXTVY'LZW3ÈK%\VKÄw�\VKGO?O?YuÕ ^ )+'43� � K q � M \le�\ Qv�� KGw�WXTV��KrW?ToEZL�teY�\^Knw�\^KMOIOXYuÕ6Åºw�KGO+E}ÈH
	 � K Ê Ç=Y'O?W�teEGLNL`�Y�YulNKMFÉ��	 � K� ����� � ��� )+'43� �

� E?��� ��� ��.�. � �
@�C�B��'� ���g�#��C �	�6� ��e� E � B§� �
C�BFE�@ _=Y�LNtNKMLZW`\oY��%EeteY�t}� KMlNlNF?Y'LZW?TVOIO?KMUMYGP
HNLNY3LNK��SToUZKrWXTVEGL \�K��ZKMLZW�\VY��MY�w�W?Y'HNF�teY3tNY'OIw�F?TVleW?ToEZL!Åi\ � NRQ!QRN \ - Ç�Y�OXW�lNFN�Y�OXY�LGWe�Y�Y;KMH�Fe�Y'O?Y'KMH&�
Ê |+v�K%LNK��SToUZKrW?ToEZLÄWXEZ�9� YutQKMLNO>¼e±g¬�PS¨g¦¾¼S¢@¥�¬�¼e´@¢ÁEZH�¹�¼ ¯ ¼e±g¬+FN�Y'UMTVEGL}ÅºO�Ç�tÉ� T^L�6 HeY�LNw�YGPN\VYulQFXEM�
WXEGWi�Sl Y6\VY�le\^HNO�lNF?ESw5mNY ÈK5\ Y'O?W�KGw�WXTV�Á�YMP�KMlNl Y�\VEGLNO/\oY�lNF?EMWXEGWi�elQY6UZKrUZLNKMLZWF���r|�_�KGF
w�EZLNOe�Y'�SHeY'LZW'PSHQLeY�OXY�He\oY3w�\VKGO?O?YÄ¹�¼n¨g¦¾¼S¢`O?Y'FIK�KGw�WXTV�Á�Y�YG|

p |&fZT�\ÄL}� Y'O?W}WXEZ�9�`�Y'Y=tNKMLNO�KMHNw'HNLeY�Fe�Y�UGToEZL&t}� TVL56 HeY'LQw�YMP�HNL�LeEZHe�MY�KMH>lNFXEGWXEGWi�Sl Y�F?Y'lNFe�Y'O?Y'LZWIKMLZW
w�Y'WXWXY3LQK��ZTVUGKMWXTVEGL/Y'O?W+Kra2EGHeWe�YÄÈK�\^KÄw�EZHNw5meYuw�KGw5m��Y�YuK��MY�w;HQL�O?Y'HNTo\�tÉ� T^L�6 HeY�LNw�YG|

yN|+v�Y�O=lQEGTVtNOÁtNH�lQFXEGWXEMWi�el Y+UGKrUZLNKMLZW-OXEZLZW-�%EeteToÆ��Y�O=teY�\VK;��Kr�w�EGL%OIHeTo��KGLGW?Y=� $&%('' K $&%(''��� Å Z Ç � ÅFU���$&%('' Ç�E}ÈH � Å Z Ç�Y�OXW�HNLeY;OIHeTVWXY&t`�Y'w'FXEGTVOIO?KGLZWXY+K��MY'w+\VY�W?Y'�nlNO'PMY�\V\VY&Y'O?WÁteEZLNL`�Y'Y
lNKMF;\^K�F?Y�\^KrW?ToEZL&� � Å q Ç7K Ê ^ � Å Ê Ç�K�� � ^ � Å Z � Ê Ç;K ��� �"!�$#?' S&% �'� �"! E}ÈH�� � Y'W(� � O?EGLZW;teY�HScw�EZLNOXWIKMLZWXY�O�|³��Y�WXW?Y3EGl`�Y'FIKrW?ToEZL/l Y'FI��Y'W&t}� EG�eW?Y'LeT^F&tNY'O�lNF?EMW?EMWi�el Y'O�F?Y'lNFN�Y�OXY�LGWIKrW?T��O�l EGHNF
w5mNKM�SHeY�w�\VKGO?O?YM|

�7&T% )V+ < 3�- 
�:�� -0/)+ < �+* :`< 
 68 3 :  68 ��+ :�
1� �-n 9;:`8L< n �7/�p n�-0/)+ <
_=EZHNF�w�KGF?KGw�We�Y'F?TVO?Y'F�HNLeY9LNK��STVUGKMWXTVEGL}PNLeEZHNO�w5meEGTVO?T^O?O?EGLNO'PNw�EZ�n��Y3tQKMLNO�\^KÄ�1�Y�WImeEeteY�D&%uD�P

t}� HeW?To\VTVO?Y'F��SHNKMW?F?YÄKrWXWIFXT^�NHeWIO��NKMON�Y�O>OIHNFuHNLeY ��µ¬�±3µ¬�´?¹r¦�¥^¢�¹M£�¥�©r±Ô®M¬�¢u¨e¹��G¬�¢ s�¬�ª;\VY�w�EGLQOXW?ToWIHNKMLZW�P
t}� HNLeY�lNKGFXW-OIHNF�\º� KMOIlQY�w�W-ÌM�9HN\oW?T�iOXTVWXY�O?Ì;Y�W-t}� KMHeWIFXY+lNKGFXW-O?HQF�\º� KGO?l Y'w�W	ÌGF?HQ�NFXT^�SHeY'O	Oe�Y'�nKMLZW?TV�SHeY�O
�ST^OXTVWe�Y'Y'O�tNY!lNF?Y'�%ToY�F�LeTV�MY�KMHÔWXEZHNO/O?ToW?Y'O�w�EGLe�§EGLNtNHQO?ÌQ|�v�Y�O#´5¼ ª5´5¥�¿�¼Q¬�¢�¢-µ¬�°n¹r± £«¥�¿�¼Q¬�¢�w�EZF?F?Y'OX�
l EGLNtNY'LZWnÈK/teY'O>FXY'UGF?EGHNl Y'�%Y�LGWIO���KMToWIO%ÈK�lNKMF?WXT^F&teY�O;FIHN�NF?T^�ZHNY'O&tNY�lNF?Y'�%TVY'F>LeTo�GY'KGH�EG�eW?Y'LSHeY'O
O?�eLGWIK�ceT^�ZHNY'�%Y'LZW}��lNKGFuY�ceY'�nle\VYn\oY�O3FIHN�NF?TV�SHeY�O�teYÄlNFXY��%ToY�F�LeTo�GY'KGH-,/.�,/.Q�0,212,43���561E��.�,4798³P
Y'W?wr|gtNH#O?ToW?Y;:<:<:=¤»¢�©5¨³×V¥²± ´5¥�¹M× Â@´;O?EGLZW�F?Y�UZFXEZHNl`�Y'Y'O+tNKMLQO�HNLeY3FIHN�NF?TV�SHeY3ON�Y��%KGLZWXT^�ZHNY>= ?�7A@4BC8�D/5
teY;FXY�w5meY'FIw5meY+teY�\«� d2LNF?TVKQPMw�Y'\o\VY'OÁteY ¯ °Ä¹+Y'WE: = ¯ tQHÄOXTVWXYF:<:<:=¤»¢�©@¨}×V¥²±Q´5¥�¹G× Â@´�tNKGLNO�HNLeY�FIHN�NF?T^�ZHNY
Oe�Y'�nKGLGW?TV�SHeYn¨N¹�´�£»¬�±g¹�¥²´I¬5¢5|�v�Y'O��ZHQKrW?F?Y�KrW?W?F?TV�QHeW?O�OXEZLGW}� Ê Ç;\oY/LNEG�9�QFXY�teY�O9teEew'HN�%Y'LZW?O�teY�\^K
LNK��STVUGKMWXTVEGL/lQKMF�O?ToW?YÄÅHGJI�K'LNMPOPQPR�S T�UeÇIP p Ç=\VY3LeEG���NF?YutNY3F?HN�QFXT^�SHeY'O+teY3teY�HSceT«ÈY'�%Y�LeTo�GY'KGH/Y�cZ�
le\VEGFN�Y'Y'OÁlQKMF+OXTVWXY�ÈK%lNKMF?WXT^F`teY'O+teT! &�Y'F?Y'LZWXY�O�lNKMUMY�O`tNY;\^K�LQK��ZTVUGKMWXTVEGL#ÅWVYXPZ[Q'S0\PX�U']^MPOPQPR�S T'UNÇ?PNyNÇ
\VY�LeEZ�9�NF?Y�tNY�teEew�HQ��Y�LZW?O>teY9\^K/LNK��STVUGKMWXTVEGL�lNKMF>FIHN�NF?TV�SHeY9ON�Y��%KGLZWXT^�ZHNY9teY�lQFXY���TVY'F;LeTV�MY'KGH
Å«WXEGHQO/O?ToW?Y'O�w�EGLS�§EZLNtNHNO�Ç�ÅHG_IPK'LCM�OPQ�V2X�Z�Q'S \�X�U�R�U[`Ea�Ç�Y�W�Y�LSÆ L s Ç3\VY!LeEZ�9�NF?Y#teY6F?HQ�NFXT^�SHeY'O
teY�teY�HSceT«ÈY��%Y/LeTV�MY'KGHÓY�cNle\VEGFN�Y'Y'O3lNKGF�FIHN�NF?T^�ZHNY/Oe�Y'�nKMLZWXT^�SHeY/teY�lNF?Y'�%TVY'F%LeTo�GY'KGHÙWXEGHQO%O?TVWXY'O
w�EGLS�§EZLNtNHNO%ÅHV2X�Z�Q'S \�X�U�]bM�OPQ�V2X�Z�Q'S \�X�U�R�U[`Ea�Ç3ÈK�lNKMF?WXT^FuteY'OuteT! &�Y'F?Y'LZWXY�O;lNKMUMY�O;teY%\^K�LNK��STVUGKr�
W?ToEZL}|e�`mQKM�SHeY&KMWXW?F?T^�NHeW���KMToWÁ\«� EG�Sa2Y'W�teY;\«� K� ³Y'w�W?KMWXTVEGLÄt}� HNL�l EMT^tNOÁtÉ� T^�nlQEZFXWIKMLNw�Y&FXY'\VKMWXTV�MY���Y�LZW
KGH�w�EGLZWXY�ceWXY�w5meEMT^O?T«|
��d4��n htst~�q htj2}$j2n�h|��~�sihiq�w2r���q�j2sA��sif4�Pf4g�pj�k�~�nOg9{ �|q�~�w)f4}$jThFhtq�u�c��P�� � jTh. �~�gOpj�gir�sA��~$n�f�hiq�f4n]k�j�s�pj)o4q�f4n�k�l q�n C

w2j)sFhtq hir�k�j'~ pjTh�pj�q�}$�O��~�n�h�pjA��f4r�s���j)g�n�~��Oq�o~�hiq�f4n�g��!stf4nhiq��j)sij2gzu�pj%��q hy~�nh|��~'w)s�pj)~�htq�f4n k�l r�n�n�f4}' �stj.w2f4n�giq�k�pj2sy~� ���j
k�l r�n�q h�pj2g�w)~�wyx�pj)j2gAk�~�n�g���j|sOpj2gtj)~�r�d

j�h>J+dÁ��Û � p



J	KMLNKGO?K�Y�W�KM\«|

��Y'WXW?Y��%Eet`�Y'\oT^O?KMWXTVEGLÙteY�O�LNK��STVUGKMWXTVEGLNO3w�EGFIFXY�O?l EGLQt�ÈK!teY�O9�GY'w�W?Y'HNFIO9tQKMLNO%HNLÓY�O?lNKGw�Y�teY
tNY'OIw�F?TVleW?ToEZL3teY`teTV�%Y�LNOXTVEGL��Y�UZKr\VY&ÈK3Å p c3LZ�9OXTVWXY�O�w�EZLNO?TVt`�Y'Fe�Y'O � p c3LS�3FIHN�NF?TV�SHeY�O�Oe�Y'�nKGLGW?TV�SHeY�OtNYulQFXY���TVY'F+LeTV�MY�KMH/TVLZWXY�FX�GY'LNKGLZW`tNKGLNO`\oY�O+LNK��SToUZKrWXTVEGLQO�PZWXEZHNO+OXTVWXY�O�w�EGLe�§EGLNtNHQO�Tº| YM|NHNLeTVEGL�teY�O
FIHN�NF?T^�ZHNY'O Ê Ç�O?EMTVW�\VY��MY�w�W?Y'HNF��HGJIPK'LCMPOPQPR�S T'U V2X�Z�Q'S \�X�U�]bM�OPQPR'S T�U;GJI�K�LCMPOPQ�V2X�Z[Q'S0\PXPU�R'U�`Ea
V2X�Z�Q'S \�X�U�]bM�OPQ�V2X�Z�Q'S \�X�U�R�U[`Ea���|
v�� HNWXTV\oT^O?KMWXTVEGL teY'OnFIHN�NF?TV�SHeY�O�Oe�Y'�nKGLGW?TV�SHeY�O9teY�lNF?Y'�%TVY'F%LeTo�GY'KGH�ÅIÈK�t`�Y�Æ LeT^F�OIHNF�\oY�OnOXTVWXY�O

w�EGLNO?T^t��Y'FN�Y�O�Ç�l Y'FI�%Y�W?WXY'LZW�teYÄFe�Y'tNHNTVF?Y9\º� Y�O?lQKMw�YnteYnteY'OIw�F?T^leWXTVEGL�t}� HNLeYÄLNK��SToUZKrW?ToEZL#tNK���KMLZW?KMUMY
�SH}� Y'LÒHNWXTV\oT^O?KGLZWÄ\oY�O�F?HQ�NFXT^�SHeY'O/teY6lNF?Y'�%ToY�F�LeTV�MY�KMHÔEG�eW?Y'LSHeY�OÄlNKMF�KGLNKr\V�eOXY#O?�eLGWIK�ceT^�ZHNY6teY
\º� Ñ&j�v�tNYuw5mQKM�SHeY�FXY��SH��Y�W?YM|
� �
� /��(	#3#�&	����� �(/#31/� ��1 ��&%��('���	����� �� O?HQlNlQEZOXEZLNO��SHeY1LeEGHQO���HNOXTVEGLQLeToEZLNO�\VY'O#\VEMUZO#teY
tNY'HSc�O?TVWXY'O�:<:<:Á×V¥²± ´5¥�¹M× Â@´+Y�W�:<:<:=¤»¢�©@¨}×V¥²±Q´5¥�¹G× Â@´&lQEZHNF`\oYu\VEMUnt}� EGF?ToUGTVLeYGPZ�SHeY�LeEZHNO`\oY�O�OXWIF?HQw�W?He�
F?TVEGLNO+Y�L�LQK��ZTVUGKMWXTVEGLNO'|NfZEMTVW�\VKnLNK��STVUGKMWXTVEGL;�

[2¹ ] ·Z£º£¨�� 	
	 :<:<:Á×V¥²±Q´5¥�¹G× Â@´�	 ¹ ¯ £«¼Q¹r¦�¥§£»¬5¢�	g¥²±g®M¬I¸S× Â@´�×o·Z£«°%¦
[Xª ] ·S£«£¨�� 	�	�:<:<:Á×V¥²±Q´5¥�¹G× Â@´�	³¹ ¯ £«¼Q¹r¦�¥§£»¬�¢	 ¯ ©r¦§¦©�¿�¼Q¬5¢�	 ¥�±g®M¬I¸S× Â5´�×o·Z£«°n¦
[ ¯ ] ·S£«£¨�� 	�	�:<:<:=¤»¢�©@¨}×V¥²±Q´5¥�¹M× Â@´�	}¹�¸G¥^¢�	���Â5£«¤�������>�	 |
v�Y'OulNKMUMY'O>��Y'��T^LGW?Y'F?�MY�LNKMLZW;tQKMLNO�w�Y�WXW?YÄLNK��SToUZKrWXTVEGL!OXEZLGW}��teY'HSc!tQH�O?TVWXY
:<:<:Á×V¥²±Q´5¥�¹G× Â@´

Y'W�HNLeY3tNH�O?ToW?Y;:<:<:=¤»¢�©@¨³×V¥²± ´5¥�¹M× Â@´���GJI�K�LCMPOPQPR�S T�U����W] a��5|
v�Y'O+FIHN�NF?TV�SHeY�O�Oe�Y'�nKGLGW?TV�SHeY�O��%T^OXY�O`Y'L�a2Y�H�KGH/lNF?Y'�%TVY'F+LeTV�MY�KMH�O?EGLZW}��¹ ¯ £«¼Q¹r¦�¥§£Nµ¬5¢`lQEZHNF`\oY�O

tNY'HSc3lNF?Y'�%T«ÈY'F?Y'O}lNKMUMY�O}Y�W�¨ ´?©���¬�£�¢ÉlQEZHNFÉ\^K�teY�F?LeTºÈY�FXYG|'fSHNlNl EGO?EGLNO�TVw�TG�SHeY�\VY'O�\oEGUGO�w�EGLQOXT^t`�Y�Fe�Y�O³LeY
�%Y'WXWXY�LZW�Y'L9a2Y'H��ZHNY>O?Tc�F?HN�QFXT^�SHeY'O`Oe�Y'�nKMLZWXT^�SHeY'O`teY�LeTV�MY�KMH/HQL!ÅºteEGLZW�¹ ¯ £�¼Q¹M¦�¥§£Nµ¬�¢�Y'WÁ¨g´?©���¬'£�¢IÇ
W?EGHNO&OXTVWXY�O�w�EGLe�§EGLNtNHQOÉ�PGJI�K'LNMPOPQ�V2X�Z�Q'S \�X�U�R'U�`Ea�����;]����
a��
��|
v	K!lNKMUMY [i¹ ] L}� K�lNKGO�tNY�FIHN�NF?TV�SHeY�teY�teY'HSceT«ÈY'�%Y�LeTo�GY'KGH}P	l Y'LQtNKMLZWn�ZHNY�\VY'OnlNKMUMY'O [Xª ]

Y'W [ ¯ ] EZLZW ¯ ©r¦²¦©�¿�¼Q¬�¢3Y�W%FXY�O?l Y'w�WXTV�MY���Y�LZW��§Â5£�¤��a�P��>�w�EG�n�%Y/F?HQ�NFXT^�SHeY/teY�teY'HecSTVY'�%Y/LNTo�GY'KMHÉ|
Û`LSÆ LÓ\^K6lNKMUMY [2¹ ] O?Y'FIK#w�EZLNOXT^t`�Y�Fe�Y�Ynw�EG�n�%Y/HNL�teEew�HN�%Y'LZW9tQH1OXTVWXY-:<:<:Á×V¥²±Q´5¥�¹G× Â@´9Y�W%teY�\^K
FIHN�NF?T^�ZHNY�tNY�lQFXY���TVY'FnLeTV�MY�KMH ¹ ¯ £�¼Q¹M¦�¥§£º¬�¢5|���Y�W?WXY6lNKMUMY�L}� K�lNKGOÄteY�FIHN�NF?T^�ZHNY�tNY�tNY'HSceT«ÈY'�%Y
LNTo�GY'KMHu�PV2X�Z�Q'S \�X�U�]bM�OPQPR'S T�U���� a>a���� VYXPZ[Q'S0\PX�U']^MPOPQ�VYXPZ[Q'S0\PX�U'R'U[`Ja���� � a!���
a��
�5|
b&TVLQOXTºPgw�Y�W?WXYnLNK��SToUZKrWXTVEGL�O?Y'FIK�Fe�Y'OIHN�1�Y�Y�teY%\^K��nKMLeT«ÈY'F?Y9OIHeTV��KGLZWXY�ÈK/\«� KrT^teY�tQH#�MY�w�WXY�HNF>teY

tNY'OIw�F?TVleW?ToEZL"�W] a a a��
]��#� a����-a����-a�����$³v�Y%Fe�Y'O?Y'KGH#teYnlNFXEGWXEGWi�Sl Y'O>KrT^LNO?T=w�EGLQOXW?ToWIH��Y
w�EG�nlNF?Y'LNt#HQLeY�w�EGHNw5meY3tÉ� Y�LGWIFe�Y�Y3teY9tNTV�%Y'LQOXTVEGL Ê�z Å«w5mNKG�SHeY9LNK��STVUGKrW?ToEZL�tNEGLNLNKGLZW�\oTVY'H1ÈK/HNL
�GY'w�WXY'HQF�teY3teY'OIw�F?T^leWXTVEGL�teY3teT^�%Y'LNO?ToEZL Ê�z ÇI|

% &(' � ���
���(8�&"%*	�>*=���%"��

v�Y'O�\VEMUGO�OIHNF�\oY�O?�SHeY'\VO�LeEZHNO�K��MEGLQO/Y� gY�w�W?H`�Y�LNEGO�Y�cNl`�Y�FXT^�%Y'LZW?KMWXTVEGLNO�lQEZFXW?Y'LZW�O?HNF�HNLNY
l`�Y'F?ToEeteY�t}� HNL#�%EMT^O�Å«[9�Y��eFXTVY'F pMqMq yeÇ=lQEZHNF�\VY9OXTVWXY3tQH#OXT«ÈY�UGY�Å Ê3zMq Z9]6EQPQx Ê yMxnyMx Ê \VTVUGLeY�O�Ç�Y'W
l EGHQF3\VY/OXTVWXY�teY�fZEZlNmeT^K#b&LZWXT^l EM\VTVO/Å 7My
Z�]#EQP s1Ê xGy z xZÚ/\VTVUGLeY�O�Ç&Y'W9F?Y'lNFe�Y'O?Y'LZW?Y'LZW�KMHÙWXEGW?KM\
Y�LZ�ZT^F?EGL p P s u;E |
b;lNF�ÈY'O�\º�2�Y'W?KGlQYÓteY1lNFN�Y'W?FIKrTVWXY'�%Y�LGW�Å«w��2|%Ö J�KGLNKMOIK�Y�W�J	FXEZHNO?O?YMP pMqMq y�ØºÇ?P&\oY�O6LeEGHN�MY�\V\VY'O�w�Kr�

FIKMw�We�Y�FXT^O?WXT^�ZHNY'OutNH�Æ w5meTVY'F�\VEMU�T^LeTVWXT^Kr\�Y'W3tNHÙ\oEGU#OXWIF?HNw�W?HNFN�Y%Y'LÙLNK��STVUGKrW?ToEZLNOuOXEZLZW3lNFe�Y'O?Y'LZWe�Y'Y'O
tQKMLNO+\VYuW?KM�N\oY�KMH Ê |Sh&EGO�KGLNKr\V�eOXY�O�l EGF?WXY�LZW`OIHNF+\VY'O+LNK��SToUZKrW?ToEZLNO�w�EG�nl EGF?W?KMLZW+KMH���EGTVLQO�teY'HSc
lQKrUMY�O�O?EMTVW�OIHNF Ê Z^7 q 7 z LNK��SToUZKrW?ToEZLNO�|Gh&EZO�lNF?EMUZF?KG�n��Y�O�t}� KMLNKM\o�eO?Y;teY�OÁ\VEMUZO�O?EGLZWÁFN�Y�Kr\VTVOe�Y'O�Y'L
_=Y�FX\glQEZHNF�\oY>lNFe�Y�W?FIKrTVWXY��%Y'LZW�PrY�L �GK���K9lQEZHNF�\º� KM\oUGEGF?ToWImN�%Y&teY>w�\^KMOIOXToÆ w�KMWXTVEGLnY'WÁY'L�� �F� l EGHQFtÉ� Y�cSWIF?KGw�W?ToEZL�teY3�%EGWXTo��O�Oe�Y'�SHeY'LZW?ToY'\VO*)�|
�Od4��f4rOgA~��f4nOgAq�n�h�pj2o4s�pj���j2g|��sif4o4sy~�}$}$j2g�k�j.�Rf4r�q�����j�k�j�k�f4nOn�pj2j)g.k�~�n�gAr�n�j�����~�hijT�Rf4si}$j�~�����j)�ypj2j � 9���r�gihij2s

+ z|q�gtw2f��j)s ��d

j�h;J+d��ÁÛÔ� p



��\^KMOIOXY�F+lQEZHNF�D6�Y'w�EGHe�eF?TVF

���������	��
� ����������� � � ��� � ���
� ������ ��� � �!�	"# � �$�&%�'(�������!�)������
� *�*,+.- %
/ %�0�1�� �2���43 �65�&',�7���% 3 � *�8,+.9�+�:
/ %�0�1�� �2���43 �65�&',�7���% 3 �;�&% 3 '�� � �4<=�&% 3 '�� � ���4> +�? ��' � �	@ A6B 8DC�8�9
E % 3 '�� � ���$0(%6F �G3�3��H�#� � 3 �65�&',�7���% 3 � B�I 8�9

JY,LKu� Ê�� ��¹r´?¹ ¯ £Nµ¬�´5¥^¢�£�¥�¿�¼Q¬�¢�®�¼3À ¯ ·G¥�¬�´9¦©���¢5£«´5¼ ¯ £�¼e´-µ¬3¬�±!±³¹���¥ �G¹M£�¥�©r±N¢
_=EZHNF3LeEZO9Y�cel`�Y'F?TV�%Y�LGWIKrW?ToEZLNO�P�LeEGHNO%K��MEZLNO3w�EG�nlNKMFN�Y�LeEGW?F?Y����Y'W?meEeteY�� %uD�K��MY�w�LeEGW?F?Y

lNF?Y'�%T«ÈY'F?Y��1�Y�WImeEeteY�D&%uD lQFXEZlQEZOe�Y'Y�tNKMLQO�Ö ]6KMOIOXY'UM\VTVK�¬'£�¹r¦o×VP prqGq y�Ø+Y�W%HNLeY/Y�ceW?FIKMw�W?ToEZLÓteY'O
�%EMW?T��O;lNKMF+\º� Kr\VUMEGF?TVW?mN�%Yu_+fZ_�tNTVF?Y'w�WXY'�%Y�LGW�OIHNF�\VY�\VEMUÄt}� EGF?ToUGTVLeYG|ev�Y�O�WXY�OXWIO�EGLZW��Y'We�Y�Fe�Y'KM\oT^Oe�Y'O
OIHNF&HQLeY��nKMw5mNTVLeY�teY3Wi�elQY�_+� �Y��ZHNTVl`�Y�Y3teY9tNY'HSc6lNF?Eew�Y'OIO?Y'HNFIO�lQY�LZWXT^HN��d�M ÈK p P 7�u>m$��K��MY�w
p u(N teY��1�Y'�%EMT^FXY>�STo�GYuY�W�Y�cNle\VEMTVWe�Y�YulNKMF�HNL�O?�eOXW�ÈY'�%Y>v�T^LZHec�Å p | s Ç?|
h;EGHNO+lNFe�Y'O?Y'LZW?EGLNO��ZHNY�\^�ZHNY'OX�»HNLQO�teY�O�w�EZ�%l EGF?WXY��%Y'LZW?OÁ��Fe�Y'�SHeY'LZWIO��SHeYuLeEGHQO`K��GEGLNO`�%TVO`Y�L

�Y'�STVteY�LNw�YnÅ«\VKnle\^HNlNKGFXW�T^LZWXY'FILeY�O3ÈK%HQL�O?TVWXYrÇÁK��GY'w;\oY�O�teY'Hec��1�Y�WImeEeteY'O&� %uD Y'W�D %uD �
O G ��K��MY'w	\VY�lNFe�Y�ÆNceY$PRQGQ6SUT�V!VXWDWDW.Y�ZG[!SU\&]_^a`7]�bc\�d�`�V�efb�Z6g�[!QGQih!V#Sjh#`7ZG[k^l^ch�m_V!nch#oab!ZGQG]�h�^L\�p.Pq[�Y

Slm=]_^lV�g�[kra`7Z�V�]=rqQiY�]_^cds[cg�[ketV#hXuag�h#mvVDw�x < �iy#� ���	�� � �iI "X��0D�=@l< �iy %�A�I y ���	@j< �)y % + I y ���	@z< �iy % * I y ���	@z< �iy %�{#I y ���	@
< �iy % : I y ���	@	| |N��Y;�%EMW?T��F?Y:6�ÈY�WXY�\VY;w�EG�nl EGF?WXY'�%Y�LGW�teY'O�HeWXTV\oT^OIKrWXY�HNFIO��SHeTgOXY>OXEZLGWÁTVLZWe�Y'F?Y'OIOe�Y�O-KMHSc
KGw�WXTV�SToWe�Y'O+t}� Y'LQOXY'ToUZLeY'�%Y'LZW�teY9fg|³�`meEGle\VT^L}|
O � ��K��MY'w	\VY�lNFe�Y�ÆNceY}PRQGQ6SUT�V!VXWDWDW.Y�ZG[!SU\&]_^a`7]�bc\�d�`�V�`6hX~Rh#Z�V�Szraolm�]=g�b�QG]�[k^aZ�V��qb�QGbRV����!�R�!V!nq���!�RV(w

x <�� Ea��/4�4� '�1k@a<�I ? ��0 � &5 y I �65�vI '���@l<_� � ��� ?R� �)��&5 �6� "!� � %6� - � ? �iI ?k�#� @L<_� � ��� ?R� �)��&5 �7� "!� � %6� - � ? �iI ?k�X� @
<_� � ��� ?R� �)��&5 �6� "!� � %6� - � ? �iI ?k�#� @	| |
O D �QK��GY'w;\oY3lQFe�Y�ÆNceY�PkQiQ6SUT�V!V#W.WDW.Y�ZG[RSL\&]_^a`7]�bq\�ds`�V�efh��jZGQG[kV6�GbX~#bkV#Q6rqQG[R`7]�b�ms��V.w

x <=������%�����7�vA�I "���0D�_@2< 3 % ���6* I "���0D�=@�< 3 % ��� {#I "���0D�=@�< 3 % �#�7: I "���0D�=@�< 3 % �#� BXI "���0D�=@	| |
O b ��K��MY'w	\VY�lNFe�Y�ÆNceY$PRQGQ6SUT�V!VXWDWDW�\&]_^q`�]�bq\�ds`�VHw,x < -�� ��� �;����%�%��6I �iy#� �7���6� � &�)@j<v���)�� ? �	����� +7� �

+�� � +�:�: �6� +7� � +�� �7�; 3�3 �)����F���� � 0 *�+ ���i0 � I �iy#� �7���G� � &�)@�< 0 � 0 1# 3 ��� +7� � +7� � +�:�: �6� +�� � +7� ��� +�� �
+�� � +�:�: �6� +7� � +�� ��� +7� � +�� � +�:�: �6� +7� � +�� ���; 3�3 �)����F���� � 0 *�+ ���)0 � I �iy#� �7���6� � &�)@$<v���i�� ? �	����� +�� � +�� �
��A7��A6�6� +7� � +7� �7�; 3�3 �)����F���� � 0 *,+ ���i0 � I �iy#� �7���6� � &�)@U<v���i�� ? �	����� +�� � +�� ����A7�.���6� +7� � +�� �7�; 3�3 �)����F����
� � 0 *,+ ���i0 � I �iy#� �7���6� � ��)@l<v���i�� ? �	����� +�� � +�� � +�: � *,: � 9�* � +�� � +7� �7�; 3�3 �)����F���� � 0 *,+ ���i0 � I �iy#� �7���6� � &�)@	| |
��Y&w�EG�nl EGF?WXY'�%Y�LGWÁY'LNw5mNK�� �^LNKMLZW=teY'O�KMlNl Y�\^O;ÈK�tNY'OÁOIw�F?T^leW?OÁY'O?W�Wi�eleTV�SHeY;t}� HQLeY&KrW?W?KG�ZHNY&leT^F?KMWXYMP
t}� KMlQF�ÈY�O`\oY3F?Y'OIlQEZLNOIKM�e\VY>tNY>\^KÄOe�Y'w'HNFXTVWe�Y;tNH�Fe�Y'O?Y'KGH�teY�\º� HNLNToWe�Y�teY�fZEGlQmeTVKnb;LGW?TVl EM\VT^O�|

� n � ����� p.���
  � � � ?�? IX'��&%�1���� � � ?�? IX�&%X�G���   ��
� ������&% 3 � � � ?�? IX'��&%�1!��� � � ?�? I�� � ���7�� � � � ?�? I#'���%�1!�7�
��A � *�C I B�� * C I C�9�8 � 8 I : � C I C�9 �,�
� + � A + I 8 � + C I C�* � A7B�I�A7� C I C�* �
� * � : I :�* � { C I C�C B��,� * I { 9 � C I C�C �,�
��{ � 8,: I B�� � C I C�C�*�* � + I :�9 � C I C�C�*�* �

J2,LKu� p~� ��©�°;¨e¹r´?¹�¥^¢�©r±Ó®G¬5¢�´-µ¬�¢5¼N¦¾£º¹M£§¢9®G¬�®G¬�¼M¸/°¶µ¬'£�·S©�®M¬�¢
h;EGHNO�K��MEGLQOu��KrTVW9LeEGW?F?Y/w�EZ�%lQKMFIKrT^OXEZL!Y�L1HeWXTV\VTVOIKMLZW3\VY��J�Y���Y�KM\oUGEGF?ToWImN�%Y/teY/w�\VKGO?O?ToÆ w�Kr�

W?ToEZL Tº| Y#\oY#���Y'�%Y#Fe�Y'OIHN�1�Y��SHeY6w�Y#OXEGToW�l EGHNFÄHQLÔ�%EGWXTo�>EZHÔHQLeY#LNK��SToUZKrWXTVEGL �NKMON�Y�O?HQF�teY'O
w�EG�nleW?KMUMY�O�Y'W=teY'O=FIHN�NF?TV�SHeY�O-Oe�Y��nKMLZWXT^�SHeY'O`Å�Y'W=LeEGL%teY'O=FIHN�NF?T^�ZHNY'O-OX�eLZW?KrceTV�SHeY�O	w�EG�n�%Y�tNKMLNO
Ö ]6KMOIO?Y�UM\VT^K�¬'£`¹M¦×VP pMqMq y�ØºÇ?|Mdi\S��KMHeW=LeEGWXY'F-�SHeYGPrlQEZHNF	\VKu�1�Y�WImeEeteY`D %uD%PrLeEGHQO=K��MEGLQO�Y�H�� Y'O?EMT^L
teYÄle\^HNO?ToY�HNFIO;TVWe�Y'FIKrWXTVEGLQO3Å«w��2|}W?KG�}| p Ç�lQEZHNF>W?F?EGHe�GY'F>w�Y�FXWIKrT^LNOu��EGWXTo��OnÅ«lNKGF2�§EGTVO;Y'L�w5mNKGLeUMY�KMLZW
\VY'O�lNKGF?KG��ÈY�WIFXY�OÁteYuw�EZLSÆQUGHQF?KMWXTVEGL�teY�O�Kr\VUMEZFXTVW?mN�%Y�O�ÇIPZKM\oEZF?O`�SHeYMPNtNKGLNO�� %uD�PNLNEGHNO`W?F?EGHN�MEGLQO
\VY'O��%EMW?T��O&t³ÈY'O+\^KnteY'HecSTºÈY���Y!�Y'W?KMl YM|eh;EMW?EGLNO��SHeY�w�Y�O��SHNKrWIFXY��%EMW?T��O+��FN�Y��ZHNY'LZW?O+L}� EGLZW�lNKMO�lQH
�Y'W?F?YuW?F?EGHe���Y�O`K��GY'wuHNLeY3KGlNlNF?Eew5meY�t}� Y�ceW?FIKMw�W?ToEZL�w�\VKGO?O?T^�ZHNY%Å«_+fZ_&Ç?PN\VY3OIHNlNl EGF?W�UM\VEG�NKM\É��T^O�Y�L

j�h>J+dÁ��Û � p



J	KMLNKGO?K�Y�W�KM\«|

a2Y�H¶�Y�WIKMLZW��QY�KMHNw�EGHNl�WIFXEZl���KMTV�N\oY�Å � q | qGz xa�ÄÇI| ��EG�n�%Y�EGL�\VY9FXY��nKMFI�ZHNYutQKMLNO�\VY�W?KG�e\VY'KMH p P
\VY�O?HNlQlQEZFXW3UG\oEZ�NKr\`t}� HNL��%EMW?T�>K��MY'w/� %uD Y'O?W�OIHNl`�Y'F?ToY�HNF3EZH �Y�UZKr\>ÈK!w�Y�\^HeT`EG�eW?Y'LSH1K��GY'wÄ\^K
���Y'W?meEeteY�D&%uD%|Qv�KÄtNTo�ST^OXTVEGL�teY'O�\oEGUGO�Y�OXW�KGHNO?O?TÉteT! &�Y'F?Y'LZWXY3l EGHNF+\VY'O&teY'HSc#�1�Y�WImeEeteY'OÉ�QtNKMLQO
D&%uD%PÉLeEGHNO>l EGHe�GEGLNO>K��MEGTVF�HQLeY%LQK��ZTVUGKMWXTVEGL#�SHeT=KMlQlNKMF?WXTVY'LZW%ÈK�le\^HNOXTVY'HQF?O>w�\^KMOIOXY�O;KM\oEZF?O;�SHeY
tQKMLNO;� %uD \VY'O&w�\^KMOIOXY�O`O?EGLZW�teT^O§a2EGTVLZW?Y'O'|

� � �%"��������-����"�� �+* ����
=�	�����`*=�5�%���

DuKMLQO>w�Y�WuKMF?WXT^w�\VY�LeEZHNOuK��MEZLNO&lNFN�Y�OXY�LGWe�Y3HNLeYÄLeEZHe�MY'\o\VY����Y'W?meEeteEG\oEGUMTVY9l EGHNF>\º� KGLNKr\V�eOXY%teY
W?EGHNO9\oY�O9w�EG�nlQEZFXW?Y'�%Y'LZWIO3teY'O�HeWXTV\VTVOIKrW?Y'HNFIO9teY�OXTVWXY�O3��Y'�¶ÈK#lNKGFXW?TVF�t}� HNL�Æ w5meTVY'F�KMw�w�Y'OIOu\oEGU
tNY�UGFIKMLNteYuWIKrTV\o\VYM|g��Y'\o\VY��iw�T}Y�OXW�w�EG�nl EGOe�Y�YuteY3O?Y'He\VY'�%Y'LZW�WIFXEGTVO��Y'W?KGlQY�O}�QHNLeY3tNY3w�\^KMOIOXToÆ w�KMWXTVEGL
LNY'HNF?EGLNKM\oY�O?HNF&\oY9Æ w5meTVY'F&\oEGU/OXWIF?HQw�W?HQFe�Y�Y�L#LNK��SToUZKrW?ToEZLNO�P HNLeYÓ�Y�W?KGlQY�t}� Y�ceW?FIKMw�W?ToEZL#teY9�%EMW?T��O
ON�Y��ZHNY'LZWXTVY�\^O�tQKMLNO	\VY'O-w�\^KMOIOXY�O�EZ�eWXY�LSHeY'O+ÈK&\º�2�Y�WIKMl Y Ê Y�W=HNLeY��Y�WIKMl Y�teY+w�KM\Vw'He\etNH%O?HNlQlQEZFXW	UM\VEG�NKM\
tNY'O��%EMW?T��O'|
h;EGHNO�K��GEGLNO;��Kr\VTVt`�Y%LNEMW?F?YÄ�1�Y�WImeEeteYÙË@��\^KMOIOXY�F;l EGHNFuD!�Y�w�EGHN�SF?T^F?ÌÄY�LÙLeEGHNOuw�EG�nlNKMFIKMLZWÄÈK

LNEMW?F?Y�lNFXY��%T«ÈY�FXY�lNF?EGl EGO?ToW?ToEZL�mZ�e�NFXT^teY ËXD&%uD>ÌQP�t��Y'w'FXTVW�tQKMLNO#Ö ]6KMOIOXY'UM\VTVK�¬'£�¹r¦o×VP prqGq y�Ø»|=v�Y�O
Y�cNl��Y'F?T^��Y�LZW?KrW?ToEZLNO�EZLGW��Y�We�Y3Y ³Y'w�W?H`�Y�Y'O;O?HQF�\VY'O>���Y'�%Y'O+Ægw5meToY�F?O&\oEGU/teY%teY'HSc6O?ToW?Y'O>t}� dih&j�d2bÓ�
:<:<:Á×V¥²± ´5¥�¹M× Â@´-Y�W :<:<:=¤»¢�©@¨}×V¥²±Q´5¥�¹G× Â@´5|S��Y�\V\VY'OX�»w�TZEZLZW�l Y'FI��T^O-teY+FXY'W?F?EGHe�GY'FÉ\VY'O-�J�Y���Y�O�K���KGLGWIKrUGY'O
�SHeY�\VK/�1�Y�W?mNEStNY3D %uD Tº| YG| \º� Y�ceW?FIKMw�W?ToEZL#teY�w�EG�nl EGF?WXY'�%Y�LGWIO&�%T^LeEGF?ToWIKrT^FXY�O�W?F'ÈY�O+��Fe�Y'�SHeY'LZWIO9ÈK
HQL1�%EG�%Y'LZW9teEZLNL`�Y��ZHÉ� TV\�KGHNF?KMToW��Y�We�Y�teT���w�To\VY/�GEMT^FXYÄT^�nlQEZO?O?TV�N\oY/tÉ� EZ�eWXY�LeTVF�ÈK6lNKGFXW?TVF�tNHÙ\oEGU
tÉ� EZFXTVUMT^LeY�K��MY�w�teY�O=Kr\VUMEZFXTVW?mN�%Y�O	w�\VKGO?O?T^�ZHNY'O'|�D;Y�le\^HNO-\^K��1�Y�WImeEeteYnË@��\^KMOIOXY�F�l EGHNF-D!�Y�w�EGHN�SF?T^F?Ì
�Y��SToW?Y&\VY'O+LeEZ�9�NF?Y'HNO?Y'O�TVWe�Y�F?KMWXTVEGLNO�tNY;\^K����Y'W?meEeteY;D %uD%PS��KMw�To\VTVWXYutNK���KMLZW?KMUMY�\º� Y�ceW?FIKMw�W?ToEZL�teY�O
w�EG�nl EGF?WXY'�%Y�LGWIO;tNY�OIHNlNl EGF?W�UM\VEG�NKM\�Y�cSWIF��Y'�%Y'�%Y'LZW���KMTV�N\oY3Y'W>lQFXEZlQEZOXY�\VY�w'Kr\^w�He\-tNH6OIHNlNl EGF?W
UG\oEZ�NKr\ÉtNY'O��%EMW?T��O�Y�ceW?FIKrTVW?O+�STVOX��ÈK��»�ZT^O+tNH�\oEGU%tÉ� EZFXTVUMT^LeYM|
v�Y'OÄl Y'FIO?l Y'w�WXTV�MY�OnY'LZ�STVOIKrU=�Y�Y�O9teY6w�Y�WIF?K���KMTo\�w�EGLNw�Y'FILeY'LZW%\«� KM���Y'\oTVEGFIKrW?ToEZL1teY#\^K�w�\VKGO?O?ToÆN�

w'KrW?ToEZL�KGHeWXEZ�nKrWXT^�SHeYÄteY'O9LNK��SToUZKrWXTVEGLQO>K��GY'w%teY'O9LeEGHe�GY�\V\oY�O�t`�Y�Æ LeTVWXTVEGLNO�t}� HNLÙFe�Y'OIHN�1�Y�tÉ� HNLNY
LQK��ZTVUGKMWXTVEGL�TVLZWe�Y�UZF?KGLGW-\^K�LeEMW?ToEZLnt}�o¼N£«¥§¦�¥§£Nµ¬�teY�O��%EMW?T��OÁY�ceW?FIKrTVW?O=�GEMT^FXY�teY�O�LeEZHe�MY'\o\VY'O=���Y'W?meEeteY�O
tNY3w�\^KMOIOXToÆ w�KMWXTVEGL}|
� ����&���
=�&"������

Ö b�UZF?K��+Kr\�¬'£�¹M¦×VP Ê xMxMyrØ>j9|`b&UGFIK��`KM\«PÁJu|`d2�%ToY'\oT^LNOIÕZT«P`Y�W�b3|�fZ�+KM�%T«|k]#TVLNTVLeU b&OIO?ESw�TVKMWXTVEGL
j&He\VY'Ou� Y�Wi�`Y�Y�L�fZY'W?O>Er�ÁdiW?Y'�nO>TVL�v�KGFXUGY3DuKrW?KG�NKMO?Y'O'|ud2L x ´I© ¯ ¬@¬@®�¥²±��r¢�©2Â%£§·e¬ ����� = � ���
ÜSÞ
	��� � �=©r±'Â�¬�´?¬�± ¯ ¬�PglNKrUGY'O pMq Z �NpeÊ�z PM�ÙKMOImeT^LeUMW?EGL�D��;PQÑufSb9P ]6K�� Ê xMxMyQ|

Ö b�UZF?K��+Kr\³Y'W;fSFXT^Õ�KMLZW�P Ê xMxZÚ�Øuj3|�b�UZF?K��+Kr\	Y�W�j9|	fSF?TVÕ�KMLZW'|n]6TVLeT^LeU6O?Y'�SHeY�LGW?TVKM\�lNKrW?WXY�F?LNO'|nd2L
¡+¦¬���¬�±g£§·�Þ5±g£º¬�´5±g¹M£�¥�©r±g¹r¦ �=©r±'Â�¬�´?¬�± ¯ ¬�©r± ��¹r£»¹�¡`±a�r¥²±³¬@¬�´5¥²±a�rPQJ	KrT^l Y�TºPQJ�KMTo�+KMLÉP Ê xMxZÚe|

Ö b ��w�KGF?FIK ��K9Y'WJu;TVKGw�EG�%Y'WXWXTºP Ê xGx Ê Øub9|�b �'w'KMFIF?K �'K!Y�WÄb3|@u;T^KMw�EG�%Y�W?WXTº|Ôb�lNF?EMW?EMWi�el Y��i�NKMO?Y't
T^LNw�F?Y'�%Y'LZWIKr\MLeY'Wi��EZF?Õ;�%EStNY�\r�§EZFÉw�\^KMOIO?TÆ w'KrW?ToEZL;WIKMOIÕg|�d2L���©r¼e´�£§·&Þ5±g£º¬�´5±g¹M£�¥�©r±g¹M¦���©�±�Â�¬�´I¬�± ¯ ¬
©�±#ß3¬�¼e´?¹r¦Qß9¬�£ :Á©�´�b�¢9¹�±³®V�É·S¬�¥²´��+¨M¨g¦¾¥ ¯ ¹M£�¥�©r±N¢5PQh;TV�%Y�O�PN[gF?KGLNw�YGP Ê xGx Ê |

Ö R+Y'LeY�teY'Õ/Y�W�J	FXEZHNOIOXYGP pMqMqZp Ø�b3|³R+Y'LeY�teY'Õ�Y�W>Ru|}J�F?EGHNOIO?YM|ub&tNKGleW?KMWXTVEGL6EM�+fZY'\�²�	N>FXUZKMLeT ��T^LeU
]6KGlNO��§EZFn��R+j w�KGOXY/TVLNtNY�ceTVLNUQ|6d2L x ´?© ¯ ¬@¬@®�¥²±a�Ó©2Â/£�·S¬a>Q£§·6Þ5±g£º¬�´5±g¹M£�¥�©r±g¹M¦ds#©�´�b�¢@·S©@¨N©�±
Ü ½�°�ªI©r¦�¥ ¯ ¹�±³®&ßu¼e°Ä¬�´5¥ ¯ ��¦ �G©r´5¥§£§·Z°9¢}Â�©�´+Ü ¯ ¥�¬�± £«¥ À ¯ ��©r°&¨g¼N£�¥²±a�rPrlNKMUMY�O�y Ê)�Zs ÚeP�J+T^�%TVO?EGKGF?KQP
j�EZ�%KGLeT^KNPqN>w�W?EG� Y'F pMqMqGp |
Ö ��ESEM\VY���¬'£+¹r¦×VP Ê xMxGx�Ø>j3|-��ESEM\VY��GP}Ru|�]#EZ�NKMOImeY'F'P}Y�W �Q|	fSF?TV��KGOXWIK���KN|ÄDuKrW?K!lNFXY�lNKMFIKrW?ToEZL#�§EZF
�%TVLNTVLeUÙ�`EGF?\Vt���TVtNY��`Y'�Ô�NF?E���OXT^LeU�lNKrW?WXY'FILNO'|��9±³©^:�¦¬@®��Z¬�¹r±g®6Þ�±'Â�©r´5°n¹M£�¥�©r±ÒÜ ½�¢�£»¬�°�¢5P
Ê Å Ê ÇI� Ú � y p P Ê xMxGxN|

j�h;J+d��ÁÛÔ� p



��\^KMOIOXY�F+lQEZHNF�D6�Y'w�EGHe�eF?TVF

Ö [ K��ZKMtÙ¬�£`¹r¦×VP Ê xMx z ØuÑ9| ]Ó|}[ K��ZKMt}Piu�|}_�TVKMWXY�WIO?ÕZ�Z�XfSmNKMlNTVF?EQP _=|�fS�3�SW?mÉP}Y�Wuj3|}Ñ&WImSHNF?HQO?KG�3�MP
Y'teTVWXEZF?O'| �3®���¹r± ¯ ¬5¢Ä¥²± �9±³©^:�¦¬@®��Z¬ ��¥^¢ ¯ ©���¬�´5½!¹r±g® �9¹M£º¹ �#¥²± ¥²±��M|/b&b;b�d>_�F?Y'OIO�PÉ]#Y�Le\VE
_�KMFIÕgPN�`b9P Ê xGx z |
Ö u;TVKGw�EZ��Y'WXW?T«P Ê xMx p Ø>b9|(u;T^KMw�EG�%Y�W?WXTº| �6©�® �¬'¦¬�¢��u½Gª�´5¥�®M¬�¢�®M¬%¦2Ý ¡=¸�¨N¬�´�£«¥^¢�¬�|Á_�meDÐWImeY'O?T^O�PQJ�Y�\VY��
w�EZ� � _�KMF?TVO'P Ê xMx p |
Ö �MKGw �'�SLQO?ÕZTºP Ê xMx 7�Øu]Ó|��GKMw �'�eLNO?ÕZTº| �!©�® �¬'¦¬�¬�£�¨g¦¹M£º¬�¤¾Â�©�´5°Ä¬ �¹6©Gª ��¬�£�¢u¨e©r¼e´Ä¦2Ý ¥²±g®G¬?¸S¹r£«¥�©�±Ò®M¬�¢
¯ ¹�¢+¨e¹r´u¢5¥§£�¼Q¹M£�¥�©r± ¯ ©�°;¨e©r´�£º¬�°Ä¬�±g£º¹M¦¬5¢ ��¹5¨M¨³¦�¥ ¯ ¹r£«¥�©�± �¹�¦2Ý ¹�¢@¢@¥^¢�£»¹�± ¯ ¬ �¹/¦¹�±³¹���¥ �G¹M£�¥�©r±!¢5¼e´�¦¬
s�¬�ª�|=_�meDÐWImeY'O?T^O�PeÑ>LeTo�GY'FIOXTVWe�Y>teY�h;TVw�Y�fZEGlQmeTVKr�»b;LZWXT^lQEG\oT^O�P Ê xMx 7N|

Ö v�HeEGWXEZLeY'L}P Ê xMxZÚ�Ø�b3| v�HeEGWXEZLeY'L}| J�meY w�EZ�%�%EZ� \VEMU ÆQ\oY �§EGFI�nKrW�|
mZWXW?lÉ���G��������| ��yN| EGF?US��lQHN� ���Ò�Ò� �eP Ê xMxZÚe|
Ö ]6KMOIO?Y�UM\VT^K�¬'£`¹M¦×VP pMqMqMq Ø>[+|-]6KMOIO?Y�UM\VT^KNPÉ_=|�_=EGLNw�Y�\VY�W�P�Y�W�j3|-��T^w�w5meY'WXW?T«|!b;LÓY=��w�ToY�LGW%Kr\VUMEM�
FXTVW?mQ���§EGF>�`Y'��HNO?KMUMYn�%TVLeT^LeU |Äß9¬�£ :Á©�´�b�¥²±���¹�±g®/Þ5±'Â�©r´5°n¹M£�¥�©r±1Üg½�¢5£»¬�°9¢��e©r¼e´5±g¹M¦_[§ß&Þ@Ü ] P
b&lNF?TV\ prqGqMq |
Ö ]6KMOIO?Y�UM\VT^K�¬'£`¹M¦×VP pMqMq yrØ>[+|�]6KGO?O?Y�UG\oT^KNP�D%|�J�KGLNKMOIKNP�Y�W	R>|�J	FXEZHNO?O?YM|MD;TV�STVO?Y'F	lQEZHNF	t��Y'w�EGHe�eF?TVFg�
HNLeYn�1�Y�WImeEeteY�t}� KMLQKr\V�SO?Y9tNH�w�EZ�%l EGF?WXY��%Y'LZW>tNY9WXEZHNO>\oY�O;HNWXTV\oT^O?KMWXY�HNF?Out}� HNL�OXTVWXY���Y��}|ud2L
W ¬�¢ ��� �¬�°Ä¬5¢��N©�¼e´5±3µ¬'¬�¢9®M¬��&¹�¢�¬5¢�®G¬ ��©�± ±3µ¬�¬5¢`� ��¹r± ¯ µ¬'¬�¢5PQv��MEGLÉPZ[gF?KGLNw�YGP prqGq yN|
Ö ]#EG�QKMOImeY'F�¬'£`¹M¦×VP pMqMqGp Ø;Ru|e]#EG�QKMOImeY'F'PGÍ�|SD>KMT«PeJu|Sv�HeE PSY�W+]Ó|Sh;KMÕ�KMUGK��+KN|}D>TVOIw�E��GY'F?�%KGLNt
Y���Kr\^HNKMWXTVEGL Er��KrUMUZFXY'UGKMWXY�HNO?KMUMY#lNF?ErÆQ\VY'O%�§EZFÄ�`Y'�ÔlQY�F?O?EGLNKM\oT �'KMWXTVEGL}| ��¹r£»¹ �#¥²±Q¥²±a� ¹�±g®
�9±g©^:�¦¬@®��G¬ �3¥^¢ ¯ ©���¬�´5½�P z Å Ê ÇI� zQÊ)� 7 p P
�GKMLSHNKMF?� prqGqGp |
Ö h&Y'Wi��EZF?ÕÄ��EGFIÕZTVLNUau>F?EGHNlÉP Ê xMx 7�Øuh&Y'Wi��EZF?ÕÓ��EGFIÕZTVLNU u>FXEZHNl}|�j�[=� p yMx z P-Ñ;LNT�§EZF?�)j�Y��
OXEZHNFIw�Y>d2teY'LZWXToÆQY�F?OuÅ«Ñ&j�d@ÇI�(u;Y'LNY'F?TVw3fZ�eLZW?Krc³|=mZWXWIl}�¾�M��FX��w5� p xGy z | FX��w5�»TVLQteY�c}| EGF?US�SP Ê xMx 7N|
Ö fSleTV\oTVEGl EGHN\oEZHÙ¬'£�¹M¦×VP Ê xMxGx�Ø�]Ó|�fSleTV\VToEZlQEZHe\oEZH}P�v�|��;|�[ KMHN\VO?WXT^w5m}P�Y'W	�Ä|��ÒT^LNÕZ\oY�F�|rb1tQKrW?K��%T^LeY'F
KMLNKM\o��'TVLeU�W?meY#LNK��STVUGKMWXTVEGLNKM\�� Y'mNK��STVEGHNF�Er�&�`Y'�ÔHNO?Y'FIO�|Ód2L x ´?© ¯ ×u©XÂ�£�·S¬Rs�©r´�b'¢@·S©5¨ ©�±
�!¹ ¯ ·G¥²±g¬ W ¬I¹r´5±Q¥²±a�3¥²±�
�¢�¬�´��!©'®G¬�¦²¦�¥²±a�n©2Â�£�·S¬'� ���&ÞNÝ ���;Þ5±g£º× ��©�±'Â�×VPS�`FXY'W?KNP�u>F?Y�Y�w�YMP Ê xGxMxQ|

Ö J�KGLNKMOIK�Y�W�J	FXEZHNO?O?YMP pMqMq y�Ø;D%|³J�KGLNKMOIK%Y�W�Ru| J	F?EGHNOIOXYG|�v�Y3lNFe�Y�WIF?KMToW?Y'�%Y'LZW�teY�O+Æ w5meTVY'FIO�\VEMUGO
��Y��#tNKMLQO&\VY6ËX�`Y'�#HQO?KMUMY9�%T^LeTVLNUGÌ���He\oW?T�iO?ToW?Y'O'|�d2L��N©�¼e´5±3µ¬'¬�¢ �É´?¹�± ¯ ©5¨Q·e©�±g¬�¢%®G¬Ä¦¹5�Q©r¥§¦¬
[�
� �;Ý ����� =�] P³J�EGHNFIO�P pMqMq yN|

���#( (:��
-4

J�meY9��Y���Ñ;OIKrUMY3]6TVLeT^LeU�T^O�K�LNY���P lQFXEZ��T^O?TVLeUÄKGLNt#w�EZ�%lN\oY�c�teEZ�%KMTVL�EM�=D>KMW?KÄ]#T^LeT^LeUQ|
J�meT^O`TVO�OImeE���L��Z�ÄWImeYuTVLNw'FXY�KMO?TVLNU9LSHN�9� Y'F`Er�-tNKrWIK9�%T^LeTVLNU%W?Y'w5mNLNTV�SHeY�O`KGlNle\VToY�t�W?E�WImeYu��Y��
\VEMUZO�|}Í;E���Y'�MY'F'P³�NKMO?Y't�EGL�W?mNYnw�EG�nle\VY�ceTVWi�6Er�+W?meY�OXYÄLeY'� tQKrW?KQP}TVL�WImeTVO9lNKMl Y'F'P}��YÄO?W?HNtNToY�t
WImeYn�§EM\V\oE���T^LeU��SHeY'O?WXTVEGL}��Þ5¢%¥§£�¨e©�¢@¢@¥«ª�¦¬�£»© ¯ ©�°�ª5¥²±³¬/¬I¸M¥^¢�£«¥²±��6°n¬'£§·e©'®�¢Ä¥²± ©�´?®G¬�´�£»©%¨g´?©@¨N©�¢�¬
¹r±�¹�±³¹r¦�½�¢5¥^¢F:-·G¥ ¯ ·#ªI¬�±g¬«ÀÁ£�¢�Â@´?©�° £§·e¬�´?¬�¢5¼N¦¾£�¢u©2Â;¢�¬���¬�´?¹r¦�£º¬ ¯ ·G±Q¥�¿�¼Q¬�¢u¹�´I¬I¹�¢SÃ?|qN>HNF+O?W?HNte�Ä�+KMO
EZFXTVY'LZWXY�t WXE�K LeY�� mZ�e�NF?TVtÒKGlNlNF?EGKMw5mÔY���Y�FXUGY'tÔ��F?EG� LeY'HQFXEZLNKr\&w�\VHQOXW?Y'F?TVLeU KMLNt ��F?Y'�SHeY�LZW
lNKMWXW?Y'FIL��%T^LeT^LeUÄKMF?Y'KMO+KGLNt��NKMO?Y't�EGL�OXY��nKMLZWXT^w�KM\ÉO?HN�n�nKMF?TVY'O`Er�=HNO?Y'FIO��NLNK��STVUGKMWXTVEGLNO'|
N>HNF+EZ�Sa2Y'w�WXTV�MY�O�KMF?YM� Ê Ç�W?E%UGEÄ�QY'�MEGLQt/WImeY�\oT^�%ToWIO�Er�-W?mNY'O?Y�Wi��EntNKrWIKÄ�%TVLeT^LeUnWXY�w5mNLeT^�SHeY'O��Z�
T^LNw�F?Y'KGOXT^LeU>W?meY��SHNKGLZWXTVWi�3Er�³W?meY�tNKMW?KuKMLQKr\V�SO?Y't%KMLQt9WImeY��SHNKr\VToWi�9Er�³W?meY�F?Y'OIHe\oWIO-EG�eWIKrT^LeY'tnKGLNt
p ÇgW?E;E��GY'FIlNKMOIO}W?mNY�\VTV�%TVW?KMWXTVEGLNO	Er�gK�Æ FIOXW-KMLQKr\V�SO?T^O��%Y�WImeEet��§EZF��ÒÑ>]ÓP}ËXD>To�ST^teY % D;T^O?w�E��MY�F?ÌQP
WImNKrW`��YulNF?Y'O?Y'LZWXY�tÄT^L prqGq yQ|RN>HNF�Y�cNl Y'F?TV�%Y�LGWIOÁ�`Y'F?Y;w�EGLNtQHNw�W?Y't�EZL�WImeY;��Y'��\VEMUGOÁEr��Wi�`E9EM�
WImeY�dih;j�d2b3� O���Y��9O?ToW?Y'O'|�J�meY`FXY�O?HN\oWIO�w�EZLSÆ FI� W?mNKMW�EGHQF�KGlNlNF?EGKMw5m>T^O��`Y�\V\o�«�§EZHNLNteY�t3w�EZ�%lQKMF?Y't
��TVW?m�W?mNY3OXWIKrWXY�EM�	KGFXW'|

j�h>J+dÁ��Û � p


