
���������
	��������������������������� �!�#"���$%�&� '(�)"+*,�-��./��0���$

1+243�5+67698;:/</5+69=+8

>@?9ACB =EDF24GH8;I >+J4J+J

KML�N�O�P�L#QSRTN�U

V%WEX�YFZ[YFW]\_^!`aX�\bYced;fhge\]i;WEWCj�^kYFWEW,lEW@g�YFX�c�m�nE`oY\4pa`om�n]YrqsYFWEt+^kYF`oc�YFW_`aW,YF`aW]YFu
Z[YFuvYF`aW]c-i;uvYFWrw�n]YFuvYFW@x9YFX�YF`om�nylEu{z�YFX�c|g�};W]\4`aZ~lEWEZ�X|`aWEZ[YFWC�r�+d�c|g�YFpapag�Y�c�`om�n�`aW
� ^�YF`&i;l4f�YF`aW�i;W]\EYFX#f�d�paZ[YFW]\EYFW(�+YFu�`aW�i;X�YFW�i;W�\EYFX)��WE`a�[YFX�c|`ag�};g)��X�YFuvYFW � lEu�w�n]Y��
u�iM�F�si�m�nEn�i;pag|`aZ~t[YF`ag�`aWM\EYFX��kn]YFu�`oY[��\4`oYv�EX�i;Z[Y�W�i�m�nM\EYFX/�)i�m�nEn�i;pag|`aZ~t[YF`agT�[d�W
�kn]YFu�`at~i;pa`oYFWCj
`aW]c��E`aX|`oYFX|g �[d�W���d�W � YF�Eg�YFW�i;l]c \EYFu���u�f�YFpo\r\EYFX����sX�YYFW��kn]Y��
u�`oc�g|X|�9�¡ ¢���+d;fhd�X|g�g|lEW£c�`om�n£\4`a�[YFX�c�Y¥¤e¦�Z~pa`om�nEt[YF`ag�YFWrf¨§EX�¤©`aª~�[YFX�c|g�};W]\4WE`oc�c�Y©i;l4f#�
�+dMt[¦�WEW@g�Y���W�i�m�nEn�i;pag|`aZ���YFg«^�i(`au¬�`aWEW]Y©�[d�W����7YFX�c|`oc�g�YFW@g¢�®Z[Y\EYFlEg�YFg ^�YFX�\EYFWC�
¯ YFX�c|`oc|g�YFW � `oc|g�i;x7YFX�i;l]c�¦�t[d�pod�Z~`oc�m�n]YFX°�`om�n@g � lEW�}�m�n]c|g�YF`aW]Y°X|`oc�`at[d�Z[YFW]YFX|`oYFX�YFW]\EY
± `aZ[YFW]c�m�n�i¡fhgT²´³4j7µ4jE¶]jS·¡¸¹���%u�c�d�pom�n]YFW��+m�n@^!`oYFX|`aZ~t[YF`ag�YFW�\EYc���YFZ~X|`»º�YcT��W�i�m�nEn�i;p»�
g|`aZ[YT�kn]YFu�`at�i;pa`oY[�Ti;l]c�\EYFu½¼�YFZ � l®Z[YFn]YFWCjSYF`aWE`aZ~g�YFW®^!`aX�lEW]csi;l4f�\4`oY/i;papaZ[YFuvYF`aW
f�d�X|u/lEpa`oYFX|g�Y�¾S`oYFpaX|`om�ng|lEWEZ YF`aW]YFX���W�i�m�nEn�i;pag|`aZ[YFW��kn]YFu�`oY[���
��YF`&\EYFX%��YFZ~X|`»º�c|t+p¿};X|lEWEZ c|g�YFpapag�YTc|`om�n©n]YFX�i;l]c�j9\]i;ªÀ`aWe\EYFXÁ�kn]YFu�`oY\4`oc|t+l]c�c|`od�W

n�};l4Â]Z°\4`oYT¦�t[d�pod�Z~`oc�m�n]YFW�lEW]\e\4`oY�¦�t[d�W]d�u�`oc�m�n]YFW�Vsc|�7YFt+g�YÁ�[d�X|X�i;WEZ~`aZ�\4`oc|t+lEg|`oYFX|g
^�YFX�\EYFWC�ÄÃ«W®YF`aW]YFXs¾7YF`ag�jE`aW©\EYFX
\EYFX�c|t[YF�Eg|`oc�m�n®Z[YFuvYF`aW@g�Y���YFZ~X|`»º�\EYc���Å%t[d�W]d�u�`oc#�
u�l]c¢�vi;l4fhZ[YFt[d�u�uvYFWM`oc|g�jC^!`aX�\�\]i�c � ^kYF`ag�YFX�YÀWE`om�ng/�[YFX|^!lEW]\EYFX|pa`om�nÆc�YF`aWC����9Y � `»�
Â�c�m�n]YFX�f¨§EX/\4`oY��kn]YFu�`oYÀ`oc|gÁ^kd�nEp�\4`oYvZ~X�d�ª[Y ��Y\EYFlEg|lEWEZe\EYFXT¦�t[d�pod�Z~`oc�m�n]YFW ¯ YFX#�
c��7YFt+g|`a�[Y~��V�l4fsYF`aW]YFXvwÇi;Z~lEWEZ�`au{È%i;nEuvYFW�\EYc��kn]YFu�`oY\4`¿i;pod�Z[cv\EYc�\EYFlEg�c�m�n]YFW
��lEW]\EYc|u�`aWE`oc�g�YFX|`alEuvcÉfh§EXÁ�k`apo\4lEWEZ®lEW]\��]d�X�c�m�nlEWEZ®xEu�xSÊ�fÉ²´Ë¡¸Äc�g�YFpapag�Y�ÌT�CÈ�YFWEW
\]i�cÄ��d�W � YF�Eg�\EYFXÄV�t~i�\EYFu�`oY�fh§EX�wHYm�nEWE`at@f�d�paZ[YFW�i;x]c�m�n�};g � lEWEZ � lEXk�si�m�nEn�i;pag|`aZ~t[YF`ag
�[d�X�j]^kYFpom�n]Ycs\]i�[d�Wei;l]c|Z[YFn@g�jS\]i;ª

Í � lEW�}�m�n]c|g)YF`aWEu�i;pÇ\4`oY�¾S`oYFpoY/\EYFXs¦�t[d�pod�Z~`oc�m�n]YFW��si�m�nEn�i;pag|`aZ~t[YF`agÉ\EY�ÂE�
WE`oYFX|g�jÇ\]i;X�i;l]cT¤�i;ª~W�i;nEuvYFWÆi;xEZ[YFpoYF`ag�YFgTlEW]\Mc�m�nEpa`oYFª~pa`om�nÎ\4`oYc�Yv¤�i;ª��
W�i;nEuvYFWei;l4fÄ¾S`oYFpat[d�W4Ï]`atg�Y � l¥^!`aX|g�c�m�n�i¡fhg|pa`om�n]YFWelEW]\�c�d � `¿i;poYFWe¾S`oYFpoYFW
nE`aW(�i;xEZ[YFt+pod��4f¨g¢�)^�YFX�\EYFWC�¿Ð;Ñ

Ã«W�\EYFX��g|l]\4`oYÉ� ¯ z%�(lEW]\��)i�m�nEn�i;pag|`aZ~t[YF`ag¢��j@^!`aX�\�x9YF`E\EYFXÒV%xEpoYF`ag|lEWEZÁ\EYFX�c�d � `¿i;poYFW
�)i�m�nEn�i;pag|`aZ~t[YF`ag�c�`aW]\4`at�i;g�d�X�YFWef�Yc|g|Z[Yc|g�YFpapag�Ó
Ô�Õ�Ö�×aØ�Ù�Ø ÚÇØ+Û´Ü«Ý
Þ#ßkØ�àHá#â¡âã�ä´â�Û å-ÝoØHæ�ä´â/ç-â;è¡áêéëáêì&Ú7á#ä´ì�í¡äîáê×oïÇð�í�ñ�òëá#ìhòëá#â;ìHì�á#äóò�ô7Ø�õÒö-é�òëá!Û ÷�ÝEÖ-ä´ø¡òÇá#ìÒÙ#ù¡ú!ä´â�è¡áêìhò

äîâÀû&á#ù¢òëì�ü«ý¡×þç�â�è�è¡á#â Ú7á#Ö�éëä´ÿ©è¢áêé������Fö�×´ö�Ö-ä´ì�ü«ý¡á#â��7ý;á#ú!ä´á���Ø¥æ]äîâÀí�ç�é¹ç-×´×´á#×ÒÖ-á#ø;ä´×îè¡áêòëá«ésÚSá#Ö-éëäóÿ
���	��ö�â;ö-ú!ä´ì�ü«ý¡á
�7ý;á#ú!ä´á����-ç-â¡â)ç�â;Ö�áêì�äîü¹ýòëìÒè¢áêéHÖ�á�7áêéëø;×´ä´ü¹ý;á#âÉù¡â�è%ä´â;è¡ù;ìhò�éëä´á#×´×´á#â��7ý¡á#ú!ä´á�×îáêäîü¹ýò
ú!ä´ò�� â;ý;ç-×óòCÖ�á���;×´×óò��7áêé¹è¡áêâã¡è¡öü¹ý���ç�ìCäîìhò��«ì�ö-Ù#äîç-×´á��7ý;á#ú!ä´á���

�



Í �si;n]Y � l�i;papoYÁxE`oc�n]YFX%�[YFX#fh§EZ~x�i;X�YFW��+d � `¿i;pa`aW]\4`at~i;g�d�X�YFW�x7Y � `oYFn]YFW�c|`om�n
i;l4f9\4`oY�������� �"!	#%$�&'�'(*)	�+�,)	-/.0)�1�)	$+$213!	46587	���9�:1;(<)�1�5>=*�ÒlEW]\vc|`aW]\�t~i;lEu¥j
^kYFWEW §Ex9YFX|n�i;lE�Eg�j%i;l]c�c-i;Z[Y�f�};nE`aZÆfh§EX \4`oYe��YF^kYFX|g|lEWEZ£YF`aW � YFpaW]YFX�j%`aW
\4`oYc�YFu ¾Sl]c�i;u�uvYFWEn�i;WEZ�poYFg � g�YFW]\4pa`om�nÀu�i;X|Z~`aW�i;poYFX ¯ X�d+\4lEtg�Y�lEW]\v`an4�
X�YFX
¼�YFX|t4c|g�d;º9Y~�¿Ð@?

qs`oY�g|n]YFu�i;g|`oc�m�n]Y°�%W]c|`om�n]YFX|n]YF`ag�x9YF`Ä\EYFXTqs`oc|t+l]c�c|`od�W(\EYFX��kn]YFu�`oYÀ`aW(��Y � lEZ�i;l4f
c�d � `¿i;poYs¾S`oYFpoY3A
Z@i;xÀ`aWÀ\EYFXk��d�paZ[Y�V%WEp¿i;ª�\]i � lCj+\EYFXk�EX�i;Z[Y%W�i�m�n � lEZ[YFn]YFWCÓ�¼�d�X|§Ex9YFX
X�Y\EYFW�^!`aX�j@^kYFWEWv^!`aX�§Ex9YFX�c�d � `¿i;poY!�)i�m�nEn�i;pag|`aZ~t[YF`ag�d\EYFX�§Ex9YFX�\4`oY!c�d � `¿i;poY
qs`auvYFW4�
c�`od�W��[d�W¥W�i�m�nEn�i;pag|`aZ[YFX ± W@g«^!`om�t+palEWEZ°X�Y\EYFWCB�D%`oYFX!^!`aX�\¥YF`aW]YÁÃ«W@g�YFX|�EX�YFg�i;g|`od�W�\EYc
�+d � `¿i;poYFW(`aW(\EYFX/�)i�m�nEn�i;pag|`aZ~t[YF`ag��[d�X|Z[Yc�m�nEp¿i;Z[YFWCj�\4`oY�x9Yc|g�YFn]YFW]\EY Ì%�9YFX�i;g|`od�W�i;pa`»�
c�`oYFX|lEWEZ[YFW � l¥�[YFX�i;papaZ[YFuvYF`aW]YFX|We�[YFX�c|l]m�ng��

EGFIHKJML0NÇLOF�O�P L�NQPTPSRUTWV�UIF
NTUIH�H�X/RYFIZY[�P

��YF`9YF`aW]YFu c�d/lEu�fëi�c�c�YFW]\EYFW°��d�W � YF�Eg�^!`oYs\EYFX��)i�m�nEn�i;pag|`aZ~t[YF`ag
YFX�c�m�n]YF`aW@g
Yc�c|`aWEW4�
�[d�papëjSc|`om�n©x7YF`Ç\EYFX%Ã«W@g�YFX|�EX�YFg�i;g|`od�W�c�YF`aW]YFX ± poYFuvYFWg�Y�i;W©i;papag�i;Z[c�c|�EX�i�m�nEpa`om�n]YFW�z�d�X#�
�[YFX�c�g�};W]\4`aZ~lEWEZ[YFW � l�d�X|`oYFWg|`oYFX�YFWC��¼Mi�c�^!`aX�\�i;poc�d)lEu�Z@i;WEZ[c�c|�EX�i�m�nEpa`om�nÀlEWg�YFX%�Fc�d;�
� `¿i;p¹�
�[YFX�c|g�i;W]\EYFWCB®��YF`oc��E`oYFpoc|^kYF`oc�Y%`oc|gÄYF`aW��Fc�d � `¿i;poYFX¢��¤©YFW]c�m�n�\|YFu�i;W]\�j+\EYFXÄZ[YFX|W]Y
u�`ag�i;W]\EYFX�YFW�X�Y\EYFg�j~Z[YFW]YFX�YFpapEZ[YFX|W]Y�u�`ag�i;W]\EYFX�YFW�x9YF`oc�i;u�uvYFW�`oc|g�� ± `aW®�Fc�d � `¿i;pEYFW4�
Z@i;Z~`oYFX|g�YFX¢�/¤©YFW]c�m�n©i;X|x9YF`ag�YFg
�+`oYFpapoYF`om�n@gs`au�V%pag�YFX�c|n]YF`au�d+\EYFX
u�`ags�l]m�n@g|t+X�i;WEt[YFWC�
± X
t§Eu�uvYFX|g%c|`om�n©i;poc�d�W]dm�n¥^kYF`ag�YFX|Z[YFn]YFW]\©lEu�V%W]\EYFX�Y~�
V�poc � ^�YF`ag�YcÄ��YF`oc|�E`oYFpEt~i;WEW�u�i;W®�Fc�d � `¿i;poY ¯ d�pa`ag|`at��
i;poc�YF`aW]Y ¯ d�pa`ag|`atT�[YFX�c|g�YFn]YFWCj

\4`oY�c|`om�n�lEu �+m�n@^�}�m�n]YFX�Y�t§Eu�uvYFX|g�jC\4`oY�i;l4f�uvYFW]c�m�nEpa`om�n]YvV�X|x9YF`ag�c|x9Y\4`aWEZ~lEWEZ[YFW
�9d+m�n@gÉd+\EYFX � �ó�s�9c|`om�n�f¨§EX)\]i�c/�+d�pa`o\]i;X|`ag�};g�c|�EX|`aW � `a��`au z�YFX�c�`om�n]YFX|lEWEZ[c|^�Yc�YFWMYF`aW4�
c�YFg � g��ÇqÉi;x9YF`+^!`aX�\vi;l4f��)YFuvYF`aW]c�i;u�t[YF`ag�¼�YFX|g&Z[YFpoYFZ~g�� D%`oYFX|x7YF`+^!`aX�\�\]i�cÄ�)YFuvYF`aW4�
c-i;uvYÁX�YFp¿i;g|`a�¥^�YF`agsZ[Y�fëi;ª~g�j7c�d�\]i;ª°c�d � `¿i;poY ¯ d�pa`ag|`ate\]i � l©g�YFW]\4`oYFX|g�j9c�d¢^kd�nEpÄ�s§Eg�YFX
i;poc%i;l]m�n ¯ X�d�xEpoYFuvYTi;poc
Z[YFuvYF`aW]c�i;u i;W � l]c�YFn]YFWC�
V�x]c|g|X�i;t+gÄZ[Yc��EX�dm�n]YFWÀt[¦�WEW]YFW nE`oYFX�\4`oY ± poYFuvYFW@g�YÉ\EYc^]_�C`<)3-8)	��lEW]\ÀlEua.0)3b

=c)	�+�d1�5>=c)	�yY	e4g|X�i;nE`oYFX|gv^�YFX�\EYFWC� Ã«W£\4`oYc�YFu ���i;WEWlEWEZ[c#fhYFpo\rx7YF^�YFZ~gÀc|`om�n i;poc�d
\]i�cs�+d � `¿i;poY~�

KML�NfH�ghHEQSPiV Q,[�P L^R9PÒQSLOHCZY[�PSRkj,N/HCF�QCN

¤eYFW]c�m�nEpa`om�n]Y�Ã«W@g�YFX�i;t+g|`od�W]YFWCjÉÌ%X|Z@i;WE`oc-i;g|`od�W]YFW�lEW]\��)Yc�YFpapoc�m�n�i¡f¨g�YFW�t[¦�WEW]YFW�i;poc
c�`aWEWEZ[YFxEX�i;l]m�n]YFW]\EY013l%m���5>$n)io�p@1	�q)	=c)�x7Yc�m�nEX|`oYFx9YFWÁ^kYFX�\EYFW:r�Hqs`oYc�YFXÇ�`aWEWEZ[YFxEX�i;l]m�n
�[YFX|^�YF`oc|g�\]i;x7YF`�`au�uvYFX�i;l]m�nri;l4f%\]i�c�c|`aWEWxEX�i;l]m�n]YFW]\EY©��4c|g�YFu c�YFpax]c|g�j&`oc|g�i;poc�d
c�YFpax]c|g|X�Y�fhYFX�YFWg|`oYFpapë�
s Û t-Ýoã~ð~Ø�å�÷�ãvuÒáêéëÕ�ö-éëý;áêø;ù;â¡Ö�ä´úrßÇéëä´Ö�ä´â�ç�×
w8x)ç-â��3��â¡â�òëá7ý;ä´áêé�Ö�á#â;ç-ù¡áêé�ÕFö�âkì�ö�Ù#ä´áêò¹ç�×îáêâ0y[ä´á#×´á#â�ì�í¢éëá#ü¹ý;á#â@ã	�aç�×´×îì�á#ì]ù;ú�ì�ü¹ý;ö-â�� á#ìhòëÖ�á#ìhòëáê×î×óòëá

y[ä´á#×´á�Ö�áêý�ò|Ø
z�Û {¡ã@Ü8|-Ý

³



qsYFXT��YFZ~X|`»º \EYFX}�,5~!	4~465�$�����(<)	�����C��� ��!	#v$2&6�'(�x9Y � `oYFn@g�c|`om�n(`au z�YFX|Z~poYF`om�nÎlEX#�
c��EX|§EWEZ~pa`om�n�i;l4f�\4`oYÁZ[Yc�i;u/g�Y�uvYFW]c�m�nEpa`om�n]Y��ÉYFuvYF`aW]c�m�n�i¡fhgO�[j]\4`oY�\]i;u�`agsi;poc�c�d�pom�n]Y
�9d~c|g|lEpa`oYFX|g ^!`aX�\���DsYFlEg�Y®^!`aX�\y\4`oYe�si�m�nEn�i;pag|`aZ~t[YF`ag¥\EYFX ± Wg¹^!`om�tpalEWEZ£�[d�W �)Y��
uvYF`aW]\EYFWCjÇ�Ò`aX|uvYFWC�~�)Yc�m�n�}¡fhg�c|x9YFX�YF`om�n]YFWCj&d+\EYFX/i;l]m�nM�[d�W��)i;g|`od�W]YFW�x9Yc�m�nEX|`oYFx9YFW
lEW]\În�};l4Â]Z�u�`ag�D%`ap»f�YÀ�[d�W£Ã«W]\4`at~i;g�d�X�YFW�x7YF^�YFX|g�YFg���V�l4fhZ~X|lEW]\Î\EYFX�lEX�c|�EX|§EWEZ~pa`»�
m�n]YFW��spod�x�i;pa`ag�};gs\EYc
��d�W � YF�Eg�cs`oc|g�i;x9YFX�\4`oYÁV%W@^�YFW]\4lEWEZÀlEu½c�dvc�m�n@^!`oYFX|`aZ[YFX�j<\#Y
x9Yc�m�nEX�};WEtg�YFX�\EYFX%��YFX�YF`om�n®`oc|g�jE\EYc�c�YFW ± W@g«^!`om�t+palEWEZ°x7YFlEX|g�YF`apag
^�YFX�\EYFW©c�d�pap��;�
��lEW�pa`oYFZ~gÁYcÉW�i;n]Y~jÇ\]i�cÉz�d�X|pa`oYFZ[YFWMc�YFpax]c�g|X�Y�fhYFX�YFWg|`oYFpapoYFWÎ�`aWEWEZ[YFxEX�i;l]m�n]c�lEW]\

c�YFpax]c|g|X�Y�fhYFX�YFWg|`oYFpapoYFXÀ�%d�u�u/lEWE`at~i;g|`od�W:�©i;poc�z�d�X�i;l]c�c�YFg � lEWEZMf¨§EX�\4`oY�V%W@^�YFW]\4lEWEZ
\EYc&�%d�W � YF�Eg�c�\EYFXÒW�i�m�nEn�i;pag|`aZ[YFW ± Wg¹^!`om�t+palEWEZ � lT�[YFX|^kYFW]\EYFWC��Ã«W�\EYFX�wÒi;gÒt[d�WEWg�Y
x9YF`H\EYFXs��YFlEX|g�YF`apalEWEZ�\EYFXs�si�m�nEn�i;pag|`aZ~t[YF`ag)YF`aW]Yc%Ã¹W]\4l]c�g|X|`oY�i;X�Y�i;pocO�ÁlC�´i4�!\EYc|^�YFZ[YFW
t[YF`aW x7Y�fhX|`oY\4`aZ[YFW]\EYc ± X|Z[YFxEWE`ocÀYFX � `oYFpagÀ^kYFX�\EYFWCj!^�YF`ap%\4`oY���+c|g�YFu�Z~X�YFW � YFWyWE`om�ng
t+p¿i;X�^�i;X�YFWCj/\4`oY�\|iÎ\4lEX�m�n,�+YFpax]c|g|X�Y�f�YFX�YFW � \EYc©��4c|g�YFuvc � l]c�g�i;W]\EY�Z[YFt[d�u�uvYFW
^�};X�YFWC�®qs`oYvX�};lEu�pa`om�n]YÀV%xEZ~X�YFW � lEWEZ�i;papoYF`aW(YFX|^!`oYc�c|`om�nÆi;poc�lEW � lEX�YF`om�n]YFW]\��eÃ¹u
lEX�c��EX|§EWEZ~pa`om�n]YFW ��i;pap)\EYFX ��YFlEX|g�YF`apalEWEZ�\EYFXÀ�)i�m�nEn�i;pag|`aZ~t[YF`ag�`oc|g \4`oYc�Y ¯ X�};u�`oc�c�Y
YFX#fh§Epapag�j�\]iv\4`oYÉ¼Mi;nEX|W]YFnEu/lEWEZ�&6�d1�)	-O)	- ± Wg¹^!`om�tpalEWEZ�YF`aW]YFW®c�YFpax]c�g|X�Y�fhYFX�YFWg|`oYFpapoYFW
�`aWEWEZ[YFxEX�i;l]m�ne\]i;X�c�g�YFpapag��
�+d�u�`ag
t�i;WEW¥\4`oY/��YFlEX|g�YF`apalEWEZÀ�[d�W¥�si�m�nEn�i;pag|`aZ~t[YF`ag)i;poc�)	�9�Y)Á�]d�X|u��[d�W®c�YFpax]c#�

g|X�Y�f�YFX�YFW@g|`oYFpapoYFu��`aWEWEZ[YFxEX�i;l]m�n x7Y � YF`om�nEW]YFg�^kYFX�\EYFWC��qs`oYc�`au��Epa` � `oYFX|g�j�\]i;ª�YF`aW]Y
��YFlEX|g�YF`apalEWEZ¥�[d�W��)i�m�nEn�i;pag|`aZ~t[YF`ag�j&\4`oY�WE`om�n@g�i;l4f!\]i�cÉZ[YFuvYF`aW@g�Y �+YFpax]c|gc�h\4`oY��)Y��
c�YFpapoc�m�n�i¡fhg�j~d\EYFX&YF`aW�wHYF`apoc|�4c|g�YFu�\EYFX�c�YFpax9YFWC�C�[YFX|^�YF`oc|g�j~c|`aWEWEpod~cÒ`oc|g��ÒV�l4f7\EYFX ± x9YFW]Y
�[d�W�x9YF`oc|�E`oYFpoc|^�YF`oc�Yv�g�i~i;g�YFW�d+\EYFX)�Ç`aX|uvYFW�`oc|g)\]i�cÉ��YFlEX|g�YF`apoYFW�\EYFX)YF`aZ[YFW]YFW ± Wg#�
^!`om�tpalEWEZ�W�i�m�n�¦�t[d�pod�Z~`oc�m�n]YFWCj]¦�t[d�W]d�u�`oc�m�n]YFW¥lEW]\ c�d � `¿i;poYFW©�)Yc|`om�n@g�c|�ElEWEt+g�YFW¥c|`»�
m�n]YFX|pa`om�nÎ`aWÆ};nEWEpa`om�n]YFXT��d�X|u ¯ X�ive4`oc���V%l4f
\EYFX ± x9YFW]YÀ\EYFX��)Yc�YFpapoc�m�n�i¡f¨gTc�m�n]YF`aWg
\4`oY ± W@g«^!`om�t+palEWEZvYF`aW]Yc%���`aWEW]Yc¢�
fh§EXÄ�si�m�nEn�i;pag|`aZ~t[YF`ag!YF`aW]Y�c�YFnEX�\êlEWEZ[Y ± X|X|lEWEZ[YFW4�
c�m�n�i¡fhg � l�c�YF`aW  q� �s�`oY�`oc|gs^kd�nEp�YFX�c|gs\4lEX�m�n�\4`oY/¼�YFpag|t+X|`oYFZ[Y~j�\4lEX�m�n�V�g�d�u�^�i¡º�YFWCj
lEW]\�`aWv\4`»º�YFX�YFW � `oYFX|g�YFXÄ�]d�X|u�YFX�c|g�\4lEX�m�n�\4`oYM�ó¼�d�X|po\À��d�W]c�YFX|��i;g|`od�W �g|X�i;g�YFZ~�Y���[d�W
Ãê�É����j[�s� ±�¯ lEW]\�¼ ¼���j@\EYFW ��YFX|`om�n@g�\EYFXk��X|lEW]\4g|p¿i;W]\+�¹��d�u�u�`oc�c|`od�W �����~� ² ��� ¸
lEW]\®\4`oYÉ�%�É� ± q%�¹��d�W4f�YFX�YFW � `aW¥È�`od�\EY��@i;W]YF`aX�d��[d�W ����� ³�YFg�i;xEpa`oYFX|g�^�d�X�\EYFW9 | ¡�
��YF`���lEnEu�i;WEW  ¹Ñ Â]W]\EYFg&u�i;W�\4X�YF`+qs`auvYFW]c|`od�W]YFW��[d�W��`aWEWCÓÇq%`oY!�4i�m�n]\4`auvYFW]c�`»�

d�WCj7\4`oY�¾7YF`ag�\4`auvYFW]c|`od�W�lEW]\©\4`oY��+d � `¿i;po\4`auvYFW]c|`od�WC�)qs`oY�Ã«WEt[d�u���i;g|`axE`apa`ag�};gÁ\4`oYc�Yc
V%W]c�i;g � Yc u�`ag°\EYFX wHX|`¿i�\EY©�[d�W�Å%t[d�pod�Z~`oY~jÉÅ%t[d�W]d�u�`oY©lEW]\ �+d � `¿i;poYFu¬pa`oYFZ~g¥i;l4f
\EYFX/Dsi;W]\��vqÉi�cÁc�d�papki;x7YFXÉWE`om�n@gT\4`oYv¤©¦�Z~pa`om�nEt[YF`ag/�[YFX|x�i;l]YFWCjÒu�`ag�D%`ap»fhY�\EYFX���@�
c�g�YFu/g|n]Yd�X|`oY�YF`aW]YFW�z�d�X�c�m�nEp¿i;Z�fh§EXHYF`aW]Ykc|`aWEW@�[d�papoYklEW]\Át[d�W]c�YFW]c|f�};nE`aZ[YkV�W]c�m�n�i;lElEWEZ
\EYFX%c�d � `¿i;poYFW©qs`auvYFW]c|`od�We\EYFX��si�m�nEn�i;pag|`aZ~t[YF`ag � l®Z[YF^!`aWEW]YFWC��qs`oYÁc�d � `¿i;poY��`aWEW]\4`»�
uvYFW]c�`od�W¥x7YFg|X|`»º9g!p¿i;lEg0��lEnEu�i;WEWe\]i�c�j
� Û´Ü�Ü#Ý
�«Õ�Ö�×aØCÛ´ÜO�¢ã@Ü8�-Ý
� ô��¡éHè¢ä´ái Çø;Ö�éëá#â;Ùêù;â;Ökì�ö�Ù#äîç�×îá«é�ð�¡¢ìhòëá#ú!áÇÕFö�âsç-â;è¡áêéëá#â)ð�¡¢ìhòëá#ú!á#â
¢ Û´ÜO��Ý
Ô�£ á#ä´â;á�áêú!áêéëÖ�á#âòëá�æ]ä´Ö�á#â¡ì�ü«ý;ç¤�þò|ã�ù;úÆú!ä´òHè¢á#âM¥9ý¡á#ö-éëä´á#âÁè¢áêé� Çù¢òëö�í�¦-äîáêì�äîìHÙ#ù%ì�í¡éëá#ü¹ý;á#â
Ô�Ô û�ç�Ù#ù
í�ç-ì�ì�áêâ�è^�Cä´é¹è §�çÄç-ù¡ü«ý
ÕFö-â
á#ä´â;áêé� Cè¢ö�×´á#ì�Ù#á#â¡Ù;�éëä´ì�á&è¡á«éY¨�á#×óòëÖ-á#ì�á#×´×´ì�ü«ý;ç¤� òCÖ-á#ì�í¡éëöü¹ý;áêâ

© ÛîÜª�Ý4ð[Ø «	«�¬«ã;ù¡â�òëá«éHÚ7áêéëùv� ù;â¡Ö!ç-ù%�:�äîç�Ö�áêòëì�Eç�é¹ç�×î×´á#×´áÄÙ�Cä´ì�ü«ý¡á#âÉæ]âò+�Cä´ü���×´ù;â¡Ö!è¡á«é��ì�¡¢ü¹ý;á&ä´âÉè¢áêé
ßÒâ�òëö-Ö�á#â¡á#ì�á�è¡áêì�xsá#â;ì�ü¹ý;á#âsù;â�è�è¡á«éÇõ�ù¡×óòëù¡éëÖ�áêì�ü«ý¡äîü¹ýòëá�è¡á«é�xsá#â;ì�ü¹ý;ý¡á#äóò
Ô Þ ð¢ö-Ù#äîç-×´ákð�¡¢ìhòëá#ú!á�ã;ð~Ø@Ü-Ü�Ü�ÿEØ´ã¡ø~á#ì#Ø7ð[Ø[Ü�Ü;{

µ



Í ^�i�cÇu�i;WI\|YF^kYF`apocÒi;pocHc�YF`aW]Yc|Z~poYF`om�n]YFWCj[i;poc�®#i;pag�YFX ± Z[d�¯Ci;WEWE`au�u�g�j�lEW]\
i;X|g|`atlEpa`oYFX|gÉ\4`oYTÈ�YFpoYF�~i;W � \4`oYc�YFXsV%WEW�i;nEuvYÁfh§EX�\#Y\EY/¼�YFpag�YFX#f�i;nEX|lEWEZ
lEW]\©�`aWEW4Âde4`oYFX|lEWEZ]�¿Ð��ë�7� ����� �

lEW]\

Í ¤ei;W t�i;WEW i;papoYFW��`aWEW�\]i;X�i;l4fhnE`aW�i;x4fhX�i;Z[YFWCj
d�x YF`aW i;W]\EYFX�YFX `anEW
Z[YFW�i;l®c�d�YFX|poYFxEg
^!`oYÁ`om�n®d+\EYFX%i;W]\EYFX�c��¿Ð��ë�7� ����� �

c�d�^!`oY

Í ��lEX&^�YFWEW�c�`om�n�qs`oc�c�YFW]c�i;poc&È�Y�i;pa`ag�};g�d\EYFX�i;poc&¤©¦�Z~pa`om�nEt[YF`agki;x � YF`om�n4�
W]YFg�j@n�i;gku�i;WÀV%WEp¿i;ª]j\EYFWÀqsd��E�9YFpan]d�X|` � d�W@g!\EYc!�+d � `¿i;poYFW i;pock`au�¤ed;�
uvYFW@gTx7Yc�d�W]\EYFX�c/^!`om�n@g|`aZ[Y¥Ì%X|`oYFW@g|`oYFX|lEWEZ[c�\4`auvYFW]c�`od�W£YF`aW � l]c�m�n�i;pag�YFW�°
lEW]\ W@lEX!`aW�\EYFu ¤ei;ª[Y~jEi;poc!\4`oYc�x9Yc�d�W]\EYFX�c�d;f¨g!d+\EYFX�`aW°c|�9Y � `»Â�c�m�n]YFW
�`aWEW � l]c�i;u�uvYFWEn�};WEZ[YFW£x9Yc�d�W]\EYFX�c�\EYFlEg|pa`om�n�Z[Yc�m�nE`oYFn@g�jkYFW@g�c|g�YFng�`aW
\EYFXkZ[Yc�YFpapoc�m�n�i¡fhg|pa`om�n]YFW ± �[d�palEg|`od�W�YF`aW]Y%x7Yc�d�W]\EYFX�Y)�+YFu�i;Wg|`atÀ\EYc!�+d;�
� `¿i;poYFWCj!\4`oY¥`anEX�YFX�c�YF`ag�c°i;poc�w�n]Yd�X|`oYe\4`oYc�YFX q%`»º�YFX�YFW � ² �[d�Wy��d�W]c�YFW]c
lEW]\�q%`oc�c�YFW]c�j7V�WEu¥�s\��sz�YFX#f#� ¸�^!`oY\EYFX)t[d�W]c�YFW]c#��x � ^Á�s\4`oc�c�YFW]c#fë};nE`aZ
c�YF`aW�t~i;WEWC�¿Ð��ë�7� � ³ � �

D%`oYFX)xEpoYF`axEgÁ\4`oYTt[d�WEtX�YFg�Y�V%l]c|Z[Yc|g�i;pag|lEWEZ�\EYcÉ��d�W]c�YFW]cÉx � ^Á�Áqs`oc�c�YFW]c)u�`agÉ\EYFu
\|YF^kYF`apa`aZ[YFW�i;pag�YFX ± Z[d�d;º9YFWC�kÈ�YFpoYF�~i;W@g!fh§EX�\4`oYÁV%l]c|xE`apo\4lEWEZ�\EYFXs�+d � `¿i;po\4`auvYFW]c�`od�W
\EYc®�`aWEW]c°`oc�g � lEW�}�m�n]c|g�j)\]i;ªÎ\4`oY���Y\EYFlEg|lEWEZ£\EYFX�¤e¦�Z~pa`om�nEt[YF`ag©i;x^kYF`om�n]YFW]\EYFX
V%l4ºCi�c�c|lEWEZ[YFW�^�i;nEX|Z[YFW]d�u�uvYFW�^!`aX�\��

± P�LOH�XTL�P�O�F
R/H�P�PSRG²³[�PiV�L�P�L�N/PTR/H]Q�R9L�P

Ã«W¥\EYFX
YF`aWEZ@i;WEZ[c�YFX|^�};nEW@g�YFWe�EX�d�Z~W]d~c#�ê�g|l]\4`oYÁ§Ex9YFX ¯ z%�y`au½¾Sl]c-i;u�uvYFWEn�i;WEZ � l
�)i�m�nEn�i;pag|`aZ~t[YF`ag�² � ¸Ò^!`aX�\®��i;X�i;papoYFp � l©¦�t[d�W]d�u�`oc�m�n]YFu lEW]\®¦�t[d�pod�Z~`oc�m�n]YFW��Ái;�E`ag�i;p
�[d�W¥c�d � `¿i;poYFu �Ái;�E`ag�i;p�Z[Yc|�EX�dm�n]YFWCj]\]i�c
i;l]m�n¥\4lEX�m�n®\EYFW¥��YFZ~X|`»ºÎ�Fc�d � `¿i;poYFX
�%d�W4�
c�YFW]c¢��x7Yc�m�nEX|`oYFx7YFWM^!`aX�\��T¤�i;WEZ[YFpaW]\EYv�)i�m�nEn�i;pag|`aZ~t[YF`ag�^!`aX�\�c�d�u�`agÁ\4lEX�m�n�§Ex9YFX#�
u�};ª~`aZ[YÉ��Y�i;W]c|�EX|l]m�n@lEWEZv�[d�W¥c�d � `¿i;poYFu �Ái;�E`ag�i;pHi;WEZ[Y � YF`aZ~g�j]lEW]\°i;l4f&\4`oYc�Ys¼�YF`oc�Y
^�YFX�\EYFWÎi;l]m�n(\4`oYe�Fc�d � `¿i;poYFW(�)i�m�nEn�i;pag|`aZ~t[YF`ag�c|`aW]\4`at~i;g�d�X�YFWH�°Z[YF^�d�WEW]YFWC�°¼ `oY�x7YF`
\EYFW�i;W]\EYFX�YFWÎ�si�m�nEn�i;pag|`aZ~t[YF`ag�c�\4`auvYFW]c|`od�W]YFWr\4`oYc�YFXv�g|l]\4`oY ^!`aX�\Æi;l]m�n(nE`oYFX´�#² � ¸¹j
�7�]³ ��� � � ^!`oc�m�n]YFW©tlEX � ��lEW]\�p¿i;WEZ�fhX|`oc|g|`aZvlEWg�YFX�c�m�nE`oY\EYFWCjSlEu x9YF`o\EYFW�D%d�X|` � d�Wg�YFW
È%Ym�nEWlEWEZ � l�g|X�i;Z[YFWC�Äqs`oY�#%&6-Om�7	-��91	����(<)	��µ��C`>�9#@5��¶l�-8)	��c|`aW]\

· �)§EX � YFX#f¨X|`oc�g|`aZ[Y/È
`oc�`at[YFW°f¨§EX_¸%l�i;pa`»Â]t~i;g|`od�W®lEW]\¥V%X|x9YF`ag�cO¹@l�i;pa`ag�};g

º ��Yc�m�n�}¡fhg|`aZ~lEWEZ[c|X|`oc|`at[d�`aW]c|Z[Yc-i;u/g�Ó�V%X|x7YF`ag�c�`aW@g�YFW]c|`ag�};g%�hV%X|x7YF`ag�c��Ep¿};g � Y�EX�d ¯ X�d\4lEt+g|`od�W]c|uvYFWEZ[Y%�Tx � ^Á��\EYFX��ÉYFnEX|^�YFX|g�\EYFX�V�X|x9YF`ag�c|�EX�d+\4lEt@�
g|`a�`ag�};g

º ��Yc�m�n�}¡fhg|`aZ~lEWEZ[c|X|`oc|`at[d%��`oY\4X|`aZ��¸%l�i;pa`»Â � `oYFX|g�YFX�Ó&qslEX�m�n]c�m�nEWE`ag|g|pa`om�n]Y���`ap»�\4lEWEZ[c�\�i;nEX�YÁ\EYFX���Yc�m�n�}¡fhg|`aZ~g�YFW®§Ex9YFXID)i;lE�Eg�c�m�nlEp¿i;x]c�m�nEpalEª°nE`aW�i;l]c

¶



· �)§EX � YFX#f¨X|`oc�g|`aZ[YT�)Yc|lEW]\4n]YF`ag�c�X|`oc|`at[YFW

º V�X|x9YF`ag�c|lEW4fë};papoY~Ó/¾9i;nEpÄ\EYFX»\�};nEX|pa`om�n]YFW(V%X|x9YF`ag�c|lEW4f�};papoY��EX�d ¯ X�d\4lEt+g|`»�d�W]c�YF`aWEn]YF`ag
qs`oY¼$�5>�'(;7	-	��13���½(<)3�¾µ��,`>��#>5��¶l>-O)	�ec�`aW]\

· ¯ X�d+\4lEtg�i;t � YF�Eg�i;W � X|`oc|`at[YFW

º qslEX�m�nÆz�YFX|poYFg � lEWEZeYFg|nE`oc�m�n]YFX��g�i;W]\]i;X�\Ec¢Ó�V�l]c�c�YFWEn�i;W]\EYFpoc�i;xEn�};WEZ~`aZ��t[YF`ag
�[d�W®YFg|nE`oc�m�n�fhX�i;Z~^!§EX�\4`aZ[YFW ¯ X�d+\4lEtg�YFW®lEW]\¾�H};W]\EYFX|W
º qslEX�m�nÆ�F�)X|`oc�YFW�i;W4f�};papa`aZ~t[YF`ag¢��Ó

¿ ��l�e4l]c|Z~lEg#�¹Ã¹u�i;Z[Y�\EYc ¯ X�d+\4lEtg�Yc
¿ ��Wg�YFX|W]YFnEuvYFW]c|Z~X�¦~c�c�YFWÀ�h\4lEX�m�n]c�m�nEWE`ag|g|pë��¾9i;nEp�\EYFX!��Yc�m�n�}¡fhg|`aZ~g�YFW
�EX�dv��YFg|X|`oYFxC�

¿ V�WEZ[c�g!�[d�X��Ái;g�i�c|g|X�d��En]YFW

· �H};WEZ[YFX#fhX|`oc|g|`aZ[YT�)Yc�lEW]\4n]YF`ag�c|X|`oc|`at[YFW

º ��YFX|l4fhc|t+X�i;WEt+n]YF`ag�YFWCÓ_¾9i;nEp�\EYFXc\�};nEX|pa`om�n]YFW�¤eYFpo\4lEWEZ[YFW�i;W���YFX|l4f�c#�tX�i;WEt+n]YF`ag�YFW¥�EX�d ¯ X�d\4lEt+g�YF`aWEn]YF`ag
��`ocvi;l4f)\4`oY ¯ X�d\4lEt+g�i;t � YF�Eg�i;W � X|`oc|`at[YFWrx9Y � `oYFn]YFW£c|`om�n£\4`oY�Ã«W]\4`at~i;g�d�X�YFWri;l4fs\4`oY
¼�YFX|g�c�m�n]¦��4fhlEWEZ[c|t[YFg|g�Y~j�uvYc�c�YFWri;poc�d�Z[YF^!`oc�c�YFX|u�i;ª[YFW \4`oY°¼�YFX|g�c�m�n]¦��4f¨lEWEZ[c�t[YFg|g�Y
c�YFpax]c|g��hc�YFpax]c|g|X�Y�f�YFX�YFW@g|`oYFpap9���£qs`oY ¯ X�d+\4lEt+g�i;t � YF�Eg�i;W � X|`oc|`at[YFWy�[YFX|^kYF`oc�YFWr\]i;Z[YFZ[YFW
i;l4f�i;lEª[YFWCjSi;l4f�YFg|nE`oc�m�n]YT�g�i;W]\]i;X�\Ec�j7i;l4f&Ã«u�i;Z[YÉlEW]\®i;l]m�nei;l4f�V�WEZ[c|g����`oYÉuvYc#�
c�YFWÀc�d�u�`ag�È%i;nEuvYFWx7Y\4`aWEZ~lEWEZ[YFW�fh§EXk\4`oY%¼�YFX|g�c�m�n]¦��4f¨lEWEZv\4lEX�m�n ¯ z%�U� fhX�YFuv\4X�Y��
f�YFX�YFW@g|`oYFpap9���ÀD%`oYFXT^!`aX�\£i;l4f�]_�C`<)	-O)¥�[YFX|^!`oYc�YFWCj�lEW]\£i;l4f%\4`oY�¤e¦�Z~pa`om�nEt[YF`ag�j�\]i;ª
\4`oYc�Y©V%W]\EYFX�YFW YFx7YFW�YF`aW]Yei;W]\EYFX�Y��`om�n@g¥\EYFX°q%`aWEZ[YÁ�h\EYFX ¼�YFX|g�c�m�n]¦��4fhlEWEZ�u�`ag
¯ z%�^��n�i;x7YFW®t[¦�WEW@g�YFWCj]x � ^Á�Ä\]i;X�i;l4f#jE^!`oY/c|g�i;X|t \4`oYc�YÁi;W]\EYFX�Y��`om�ngsi;x@^�YF`om�ng��
¤ei;W�t~i;WEW�i;papoYFX�\4`aWEZ[c�i;l]m�n�\4`oYT§ExEX|`aZ[YFW�Ã¹W]\4`at~i;g�d�X�YFW�c�d �[YFX�c|g�YFn]YFWCj�\]i;ª¥c|`oY

i;l4f]\4`oY���YFlEX|g�YF`apalEWEZ)\4lEX�m�n�]_�C`<)	-O)Ä�[YFX|^kYF`oc�YFWCÓÇz�YFX�c|g�YFngHu�i;W ��¼�YFX|g�c�m�n]¦��4fhlEWEZ[c#�
t[YFg|g�Y[�!i;poc�X�YF`aWv¦�t[d�W]d�u�`oc�m�n]Y%È�Y�f�YFX�YFW � i;l4f�\4`oY�xEl]m�nEn�i;pag�YFX|`oc�m�n]Y%¼�YFX|g�c�m�n]¦��4fhlEWEZ]j
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