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éVJ�C�C�939�K>7G�#K 9:;KJ~K��M7,���:9xE�9�J�E�CF;P9:7G;I5�H.J�;P9G�#K�C¨EiK
�/7GJ�E:KqC�9�;I5V7A9*V��t�,;ÇKM�I�<K�Cle�Z3V 
 V0F��/5#C¨YNV g>7:9�H�KM7G�#KME

=®;I7G� 7G�#K>9�EG;IH.;I5�V)�t�,;�KM�I�<K�Cte¹²F? g � KM5#9�7:KD;r?=¸q
>7G�#KÝK�CFH�KÝ;I5l£ ¤ â ;ÇKM7�=2K�KM5¨C�9�;I5V7y§��/5#CuCÇ9�;I587���;I5×7G�#K

õ
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Z  ���������������������� ��� �
¹�º�» X	BV;<K�= N6=®;I7G�2�@ºä»:��¢Å��õÅ��fV_}?t¸:±
 ;P9Ê7G�#KM5 7G�#K,��9�EGE:K&9AC�9�5#CF;I5�H K�CFH�K3VÇ;I5l£ ¤ â V�;I5 7G�#Km9:K���9�5#C�BD;<K�=ã?._�E

=�K��<KM7N� C�KM5#9�7:K 9�EG7G�#9�H.E��,C���;<�yC�E:9,J~K��M7G;<9�5�7:9©7G�#K�;I���/H�KjC��t�/5#K3V#C�KM5#9�7:K�7G�#KxC�E:9,J~K��M7:K�C�K�CFH�K&9O;r?

�#
Xº;�a�5¸q
I�q¼ � ±
 º;�a�5¸ ±
 ��½ N ] _

¶ 9�5V7A9:K�BV;<����«�9ÊH�K�9��>KM7GEG;<�
�/�Ò;I5N9G;IH.�87�;P9B7:9OKM�DC��<9*?�7G�#KyE����M7B7G���/7*V�H.;SB�KM5 �D��UFK�C@NQ;I���/H�K¸_nC��t�/5#K3VÇ�/5r?

EG;IH.;<C E:9�7��/7G;<9�5�;I5c£ ¤ â �
�/5@;�KÊ7G�#9�J�H.�V7B9,E3�:9B�©��9��DC�939:;I7G;<9�5 9,E�7 =29ÝE:9�7��/7G;<9�5N95dK�#EA9G7*V#�,E:9�7��/7G;<9�5 �,;Ç9�J�7

��½ªW�¾mXÊ�IUF;P9fB�K��M7:9�ES¿uC��/E��/�I�<KM�'7:9�7G���/7�;I���/H�K<C��t�/5#K �/5#C¨9�K���9�5#C.VÒ� E:9�7��/7G;<9�5 �,;�9�J�7Ý�/50�IUD;P9fB�K��M7:9�E

CÇKME�C�KM5#CF;<�MJ��t�/E�7:9�7G�#KB;I���/H�K[C��t�/5#K.? 8 �#KX9:K���9�5#COE:9�7��/7G;<9�5 7��/��K&9!7G�#KO�#EA9G7®�IUD;P9bB�K��M7:9�EM¿©7:9©��5#K�= J�5�;I7

B�K��M7:9�EN¿ Õ ;I5 7G�#K�;I���/H�KjC��t�/5#K.?N��;I5��/�I�S?ªV�; EÒ7G�#K�J�5�; E�9�EG�ä9:�
�/�I;I5�HDE����M7:9�E®;P9�À�VK=2K��<KM7

¿ ± º »
À ¿

Õ ½ N®\�_

8 �#KÊ5#9�EG�ÂÁ�¿r±�ÁB9,E	¿r±Ç7G�VJN9Ö5#K�K�C 5#9�7n;ÇKDZ.?

��9�5N9G;<C�KME�7G�#Ka�#EA9G7Ò9,E#7G�#K�C�K���9��DC�939:K�C�E:9�7��/7G;<9�5N9*V.�/E:9�J�5#C,7G�#K��IUF;P9�¿�?,_�7�;P9��M�<K
�/E�7G���/7�7G�#K2E:K&9�CÇK��M7G;SB�K

C�E:9,JGK��M7G;<9�5N9 9,EE¸ 
 �/5#C?� 
 9�5V7:9v¿×�/E:K>K&µVJ��/��?�w�9*=���9�5N9:;<C�KMEã7G�#Kq9:K���9�5#C×E:9�7��/7G;<9�5�V�=®��;<�:�@7��/��K&9�¿ 7:9
¿ Õ ?2_�En=�K>�<KM7H¸ Õ
 ;ÇKÝ7G�#KOK�CFH�Kq;ÇKM7�=�K�KM5o²��/5#C�� �IEQ7:KME�7G���/7 E:9�7��/7G;<9�5�VÒ�/5#C�C�KM5#9�7:KL�a�5¸ Õ
 �xº^� Õ
 V¾;I7�;P9

�M�<K
�/E27G���/727G�#KBE:K&9�C�K��M7G;SB�K[C�E:9,JGK��M7G;<9�5N9�9,E<¸ Õ
 �/5#CH� Õ
 9�5V7:9H¿ Õ �/E:KBK&µVJ��/��VF�/5#C>7G���/7�7G�#KÖ�<KM5�H.7G�N9'9,E)7G�#K&9:K

C�E:9,JGK��M7G;<9�5N9,�/E:KO7G�#K<9��/�>KO�:9�7G�#939:K�9,EN¸�
O�/5#C2�#
O9�587:9�¿�? 8 �8JN9��#
�{'¿sº^� Õ
 {'¿ Õ ?���;I5��/�I�S?ªV���9�5N9G;<C�KME

7G�#Kf9:�
�/�I;I5�H#?(éV;I5#��KS�×;P9�9�EG7G�#9�H.E��,C���;<�3V�7G�#Ky9:�
�/�I;I5�HqE����M7:9�EÊ9,E+À,E:K&9GJ��I7A9B;I5u�#
jº^À�� Õ
 �/5#C.V�;I5LBD;IEG7GJ#K 9,E

K&µVJ��/7G;<9�5c\KVK=2K��/EGEG;SB�K �/7Ö7G�#K�Ã�¾�W�Ä�Å º ¶ 9�587A9�K�BV;<��� K&µVJ��/7G;<9�5N9*d

�Æ
E{/¿R��� ±
 {/¿ ± º>§K� N�|._
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� �������������0���������� �S� Z 6
=®;I7G�

Á�¿<Ánº »ª¼ Á�¿ ± Á`ºsÁ�¿<Á�¸ªÀ`¼ ÁJ� ± Á�ºÇÀ�ÁJ��Á*½ N  _

w�9*=~|Ö;P9Ò�6�#9��>9�H�KM5#K�9�JN9a9A?Å9G7:KM� 9,ENE�9�J�EÒ�I;I5#K
�/EÒK&µVJ��/7G;<9�5N9Ò;I5©7G�#K�Ei9�J�EÒJ�5��D5#9*=®5>��9D9�E:CF;I5��/7:K&9·� Õ ��� ¥ ����± Õ
�/5#C!� ± ¥ VK=®�#KME:K

¿DºM��� Õ ��� ¥ ��� ¿ ± ºM��� ± Õ ��� ± ¥ ��½ N 6 _

_�E2=�KãC�KM5#9�7:K�7G�#KãC#�/7��m;�?

� 
 ºM�6� 
 ��� 
 ��� � ±
 ºM�6� ±
 ��� ±
 ��� N�Z*²�_

7G�#K©��9�5#CF;I7G;<9�5uE�9�EÊ7G�#KME:K�7:9z;ÇK©� 5#9�587GEG;SBD;t�/�a9:9��IJ�7G;<9�5 7:9�|>;P9Ê7G���/7�7G�#K©��9DK����M;<KM587ã���/7GEG; U ���&B�K©E��/5��

�<K&9A937G���/5.fNV.;�?¶K.?SV�7G���/7!7G�#KÖC�KM7:KMEG�Ý;I5��/587';I5�K&µVJ��/7G;<9�5LZ3Z®;P9!L
KME:9�? 8 �8JN9h¿©�/5#C.¿r±��
�/5i;ÇK®�V5#95=®5O9�5��S?©J�C

7:9 �/5�9*B�KME��/�I��9:�
�/�<KxE����M7:9�EÝN��/7O;ÇK&9G7m_������#9V939:;I5�H �i9�9��IJ�7G;<9�5LE�9�EO=®��;<���iÁ�¿tÁOº�»,�/�I�<9*=	9�JN9B7:9O��9��DC�J�7:K

7G�#Kf9:�
�/�<KjE����M7:9�E�ÀyEiE:9�� 7G�#K �Ý;<C�CF�<K�K&µVJ��/7G;<9�5 ;I5  ? 8 ��;P96��9��DC��<KM7:K&9�7G�#K,K�UÅCÇ939G;I7G;<9�5�9,E ¶ 9�587A9:K�BD;<�:��«�9

7 =29,H�BD;<K�= C�KMEG;SB.�/7G;<9�5)?

È�É/Ê

ËËËËËËËËËËËËËËËËË

� Õ � Õ �± Õ ��±Õ
� ¥ � ¥ �±¥ ��±¥
� â � â � ± â � ±â
�®co�'co� ±c � ±c

ËËËËËËËËËËËËËËËËË

ºÛ§K½ N�Z3Z¸_

w�9�7:K3V��#9*=�K�B�KME*V�7G���/7B;I7Ö;P9Ö5#9�7BKM5#9�J�H.��7:9ÝE:K&µVJ�;IE:Kã�>KME:KM�S?��©5#9�587GEG;SBD;t�/�29�9��IJ�7G;<9�5�d�Ì�V`X�Í�B�K��M7:9�EA9N¿ �/5#C
¿ ± 5#K�K�C 7:9u;ÇK 5#9�5�L
KME:9�V2�/5#C07G��;P9�E:K&µ8J�;IE:K&9O7G���/7>7G�#Kt¢  ¢ CF;t�/H�9�5��/�B�Ý;I5#9�EA9�;ÇK 5#9�5N9G;I5�H.J��t�/E�7:9D9�?

= 9�E:K�9*B�KME*V#�/5 J�5��/�y;�;IH.J#9�JN9B��9��DC�J�7��/7G;<9�5 9,E�7G�#KQ9:�
�/�<K[E����M7:9�ENÀÊE:K&µVJ�;IE:K&9'7G���/7'7G�#K����/7GEG; UO���&B�KÊE��/5��

F>NQ;�?¶K.?SV�7G�#KME:KÖ;P9!�DZ�H�C��/E��/�>KM7:KME�9:KM7!9,E.9:9��IJ�7G;<9�5N9m_}?V�695=2K�B�KME*VF�/�>9�5�H 7G�#939:KÖ���/7GEG;<��K&9b=®�#939:KÖE��/5��,;P93�<K&9A9

7G���/5�9�EBK&µVJ��/�)7:9iFKVF7G�#Kã9�5#K&9O=®;I7G� E��/5�� K&µ8J��/�¾7:9qFÝ�/E:KãH�KM5#KMEG;<�.?

õ
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 ² ���������������������� ��� �
h×K��
�/5 5#9*= 9:K�K×�#95= � º Ä/Î/V/Ï�W�¾mX�¾�V�W;Ð�V�ÃÒÑÆW�V�ÓG¾´ÅkÃ �/EG;P9:K&9@E�9�E 7G�#K�7�=�9,H�BV;<K�= =2K
�/�$C�KMEA9�CÇK��M7G;SB�K

E:K���9�H.5�;I7G;<9�5 9,E2Ei9�J�E�CÇ9�;I587A9 N6C��IJN9B9�5#KOE�9*B�K
�/7:K�C�C�9�;I5V7n=®��;<�:��C�E:9,JGK��M7A9'7:9©7G�#K�9�EG;IH.;I5�_2;I5 EG;IH.;<C �>9�7G;<9�5)?

8 ��;P9�;P9,��C�9��S?D5#9��Ý;t�/��;I5�7G�#KtZ*\�C#�/7��LB��/�IJ#K&9qí*�#
ª����
3���±
 ����±
 îq
 z Õ�æ%$%$%$®æ c:V2=®��;<�:�@� JN9:7,K�B.�/�IJ��/7:K�7:9 L
KME:9

E�9�E>7G�#KME:K�7:9s;�K�� EG;IH.;<C ;I5V7:KME�C�E:KM7��/7G;<9�5)? 8 �#K ��9�5#CF;I7G;<9�5 7G���/7z| ���:9 � 5#9�5V7GEG;SBV;t�/�Q9:9��IJ�7G;<9�5 ;P9�7G�#KM5

7G���/7'7G�#KÊC�KM7:KMEG�Ý;I5��/587Ö9,E�7G�#K���9DK����M;<KM587®���/7GEG; U<B��/5�;P9:�)?�_uH.5#9�EG;I5�HÝ7G�#KB5#KMH8�/7G;SB�Kj9:;IH.5N92;I5 7G�#K��t�:9G7�7�=�9

��9��IJ��Ý5N9�9,E�7G��;P9 ���/7GEG; U�V.=�K>H�KM7ykbµ8J��/7G;<9�5�Z3Z.? 8 �#KME:K�Ei9�E:K�7G�#KÝ7�=�9,H�BV;<K�=�E:K���9�H.5�;I7G;<9�5¨CÇ9��S?D5#9��Ý;t�/�3;P9

7G�#K�C�KM7:KMEG�Ý;I5��/5V76;I5lZ3Z.?

�#9�Er�ÖH�KM5#KMEG;<��9�?K9G7:KM� 7G���/7�9��/7G;P9���K&9�Z3Z2;P9�7G�#KME:K�;P9Ò�B9�5#K�H�C��/E��/�>KM7:KME�E��/�Ý;I�S? 9,E#EG;IH.;<C�;I587:KME�C�E:KM7��/7G;<9�5N9
?

8 ��;P9��>K
�/5N9Ê7G���/7Ê7G�#KME:K,;P9Ê�O9�5#K�H�C��/E��/�>KM7:KMEjE��/�Ý;I�S? 9,E�C��/;IEA9QÁn�AÁx±�9,E29:;KJGK��M7A9�;I5uFIH � =®��;<�:��C�E:9,JGK��M7

7:9 7G�#Kn�#EA9G7®�/5#Cq9:K���9�5#C�BD;<K�=	9!E:K&9�CÇK��M7G;SB�KM�S?ªV�=®�#KME:K[Á �/5#C�Á ± �/E:KÖE:KM�t�/7:K�C<;r?��ãE:9�7��/7G;<9�5 ;I5zFIH � ?�k!�����

9GJ#��� E:9�7��/7G;<9�50���&?¾;�K C�K���9��DCÇ939:K�C ;I587:9×��E:9�7��/7G;<9�5 �,;Ç9�J�7,7G�#K@9m�/�>K �IUF;P9S¿�;I5 7G�#K ;I���/H�KzC��t�/5#K3V

E�9��I�<9*=�K�C};�? � E:9�7��/7G;<9�5&�,;Ç9�J�7O7G�#K=Ô¨Hu�IUD;P9 N��:9O;I5 7G�#K C�KMEG;SB��/7G;<9�519,Eã7G�#K�E:K���9�H.5�;I7G;<9�5ÛC�9��S?D5#9��Ý;t�/�

�,;Ç9*B�K¸_}?F��9*=2K�B�KMEB7G�#KÊ�/5�H.�<K&9®9,E�7G�#K&9:K�E:9�7��/7G;<9�5N9nB��/E�?�;I5 7G�#K[E��/�Ý;I�S?�?K_�5<E����M7*V8�<KM7'JN9®�:�#9D939:K��/5r? �/5�H.�<K

Õ ? 8 �#KME:KÊ;P9B�GC��/;IE	Án�AÁj±�;I5 7G�#KQE��/�Ý;I�S?�9GJ#����7G���/7®7G�#KÊE:9�7��/7G;<9�5@EiE:9��áÁ 7:9DÁj±�VK=®�#KM5 C�K���9��DCÇ939:K�C��:9

�,;Ç9*B�K3VF;I5�B�9��SB�K&9B�,E:9�7��/7G;<9�5 7G��E:9�J�H.� Õ �,;�9�J�7Q¿�?�{�KM7G7G;I5�HuÔ 
 C�KM5#9�7:KÊ7G�#K�C�K�C�7G����9D9�E:CF;I5��/7:K�9,E�7G�#KN��7G�
CÇ9�;I587B9,EÒ7G��;P9	ÁáVK=�K����&B�K

Ôq
[º �N� ¥ �#
 } � Õ ��

��� ¥ Õ } � ¥¥ � Õ¨Ö ¥Ç×ÙØ Ê Õ �

�N� ± ¥ � ±
 } � ± Õ � ±

��� ¥ Õ } � ¥¥ � Õ¨Ö ¥Ç×/ÚK× Õ N�Z 
 _

�6KME:KG�IÕ*��� ¥ ��� ± Õ ��� ± ¥ �/E:KÝ7G�#KÝJ�5�;PµVJ#Kq9:9��IJ�7G;<9�5�7:9 7G�#K>K&µVJ��/7G;<9�5¾| �,;Ç9*B�Ki=®��;<����C�K��#5#KG¿�9GJ�;KJGK��M7ã7:9

7G�#KÝ��9�5#CF;I7G;<9�5×7G���/7?Á�¿tÁxºã»3�ÇE:K��
�/�I�r7G���/7�7G�#KmB.�/5�;P9G��;I5�H�9,E'7G�#K©E:K���9�H.5�;I7G;<9�5lC�9��S?D5#9��Ý;t�/�rH.J��/E��/587:K�K&9

7G�#K6K�UD;P9G7:KM5#��K69,E¾7G��;P9�9:9��IJ�7G;<9�5)?�N 8 �#KBC�KMEG;SB.�/7G;<9�5 9,E¾7G��;P9bEi9�EG��J��t�jE�9��I�<9*=	9bEiE:9�� 7G�#K6�,C�C�E:9������O7:9�C�K�C�7G�

õ
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� �������������0���������� �S� 
 Z
E:K���9�5N9G7GEGJ#�M7G;<9�5zC�E:K&9:KM5V7:K�C ;I5tWSZ 
I^ _}?Åw69�7:K67G���/7�7G�#K6CF;o�¾KME:KM587nÁi«�92;I5�7G�#KOE��/�Ý;I�S? NQ;�?¶K.?SV�Ái«�9�=®�#939:K�C�K�C�7G�

��9D9�E:CF;I5��/7:K&96�/E:KÊH.;SB�KM5�;�?uZ 
 Ei9�EBCF;o�¾KME:KM587 Õ «�9Ê_'�/E:KGÛ7×'ÜÇEG;IH.;<CF�S? E:KM�t�/7:K�C¾?

éV;I5#��K 7G�#KOC�K�C�7G�0��9D9�E:CF;I5��/7:K!Ôq
 ;I5ÛZ 
 C�K�CÇKM5#C�9©9�5��S?�9�5ì�6�#
ª����
5��Vn�6�±
 ���Å±
 ���/5#C�7G�#K �:�#9�;<��K 9,E Õ V

;I5#�ME:K
�:9G;I5�H©7G�#K�58J��f;�KMEÖ9,E2C�9�;I5V7A9�C�9DK&9�5#9�7'E:KM�>9*B�KÊ7G�#K��/�y;�;IH.J�;I7 ?(dF5#9,���/7G7:KME'�#9*=1���/5�?qCÇ9�;I587A9Ö�/E:K

;I5 7G�#KOBD;<K�=	9*VD7G�#K�9�5#K�H�C��/E��/�>KM7:KME6�/�y;�;IH.J�;I7 ? 9,E0FIH � ;I587:KME�C�E:KM7��/7G;<9�5N9BE:KM���/;I5N9
? 8 �8JN9*VD7G�#K6E:K���9�H.5�;I7G;<9�5

CÇ9��S?V5#9��Ý;t�/�2;P9����M7GJ��/�I�S? E:K���9�H.5�;IL�;I5�H EG;IH.;<ClBD;<K�=	9yÁ ± 9,EHÝªÛ®Þ©9,E®7G�#K�Ái«�9ã;I5�7G�#KDE��/�Ý;I�S?�?.h ���/7*V�7G�#KM5�V

;P9�7G�#KfJ]JN9G7G; ���
�/7G;<9�5¾E�9�E�JN9:;I5�H�7G�#K<CÇ9��S?V5#9��Ý;t�/�'7:9�E:K���9�H.5�;IL
K���ßª�5�,Ù�ÛlFIH � 9:;KJ~K��M7mÁCà�éVJ�C�CÇ939:KO7G���/7

7G�#K�;I���/H�K 9,E3�ÝH.;SB�KM5cFIH � 9:;KJGK��M7OÁ ;P96���&µVJ�;IE:K�C.V�E�9��I�<9*=�K�CL9G�#9�EG7G�S? 7G�#KME:K
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