
���������	��

�����������
�����������������������! �"$#&%��('$#&%)#*�,+.-0/��1�2+3��
4�5�6�7�98:<;���

=�>4?A@CB9DE@CFAG�HIFAJK@ML�NOQP HRFAHR?TSUVHRW
JRX�>
HYL)@QZMW4[.J O�\P^]O @_H`=�?aJ O J3Nb ?AJdc PROe7B4cgfQHRFA?dch> O >4Hji�HR>4HIF OQk >4H`l O JK@MmnFA@C?d?A@M>
@poq[ krQsCtCrQtvu�sQtCt L O ZwW�@Mm0F O B
>4HQxyl,oHUVHRW
JRXz>4H`L)c�{HRB P c O > O L)@CZwW4[
J O�\PQ]O @|�B4?aJKcgJd[
JK@_>4HYl O JdHRZ}NO JKc P3O Hj=�?AJ O J~Nb ?AJKc P3OeEB4c�fCHIFd?dcg> O >4Hn>4H`o ]O @M� O [ k @t	�C�^tC�vu�sQtCt o ]O @w� O [ k @
xyo
��C���	���4�	�����)���.�Q�������.�z���C�
�Q�C�.�4�^���R�������y�~�����.�
�7HRB4FAch�5[4HYl9@CB4�CH khk cUVHRW
JRX�>
HYL)@QZMW4[.J O�\P^]O @_H`=�?aJ O J3Nb ?AJdc PROe7B4cgfQHRFA?dch> O >4Hji�HR>4HIF OQk >4H`l O JK@MmnFA@C?d?A@M>
@poq[ krQsCtCrQtvu�sQtCt L O ZwW�@Mm0F O B
>4HQxyl,o�y���.�.�
�5�.�v�	�����)���.�C�������.�
o.c O B4��� [4B,oq@CB4�C¡UVHRW
JRXz>4H`L)c�{HRB P c O > O L)@CZwW4[
J O�\PQ]O @|�B4?aJKcgJd[
JK@_>4HYl O JdHRZ}NO JKc P3O Hj=�?AJ O J~Nb ?AJKc P3OeEB4c�fCHIFd?dcg> O >4Hn>4H`o ]O @M� O [ k @t	�C�^tC�vu�sQtCt o ]O @w� O [ k @
xyo
��5���.�q���3���z���y�������.�

¢a£�¤¦¥¨§�©ª¤¦«­¬)®A¯R°�®²±^¯v¤¦¯v§a©­¤I³~´�µ^®A«¶´6£�·¹¸�º�»�¼¾½~¿ÁÀ�®zÂ~¿�£y»�½�£M£y¥�´~§¦Ã�ºÁ´vÃÅÄAÆIÆRÇTÈ~ÄAÉIÆTÊIËÍÌÎÉÏd£�¤¦¥¨§�©ª¤¦«­¬)®A¯R°�®¹±v¯^¤¦¯v§a©­¤I³~´ÐµQ®a«ª¤)Â~¿Á£y»Ñ½~£p£�¥�´3§TÃ
ºÁ´vÃ¹ÄdÆTÆTÊ3ÈÍÉIÒ�ÄAÓIÊÍÌÔË~ÕTÖÑºÁ£�×�ÈÍº�½�ÂwÖ�´T«­«­¤TØ^´I¥�¤¦°�©­ÙT®�·²®AÚ�®A¤¦¥¨§¨Û£�¥�´TÜT¥¨¤¦¬Ý£y¥�´~§¦Ã�ºÁ´vÃ�ÒTÊvÃ ÉIÉTÓRÇIÈÍÆIÆÍÌÞÓ�Õ¦®ÐÖÑº�£y×ß£y¥�´~§¦Ã�ºÁ´vÃ�àTË�Ã Ó3ÇTÇÍÊ3ÈÍÆIÒÍÌ¨Ä¹®�áRÒ�Ã­ÄdËTÓTÉRÈ¦ÉTÉ¦ÌÎÓ



��� � ����	��


� 
������������������ � �
 "!# $&%#')()*�+-,.'0/�*21435+7698�(:,�;<"=,"3->?,"@A,.BC*�B#,D*FEG%H')()@A%CIJ8LKM /N,O!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! S
 "!TS UVB#W.3.@A%C(:+735'0>?,"@A,.BC*�B#35'�*21435+X6JBC*ZY�%#/N,./�*G!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! [
 "!T\ ]^3&/�*�BC35'_/�*F1435+76J8N(:,�;<"=,"3->?,"@A,.BC*�B#,7*PE`%#':()@A%CIJ8aKM /N,b!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! c

 "!T\d!# ef]g3d/�*�B#3-/�*P]g*�+hK3.@A%#,-1435+X6J,"@:(:%#B#iJ,./N,b!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! j
 "!T\d!TS ef]g3d/�*�B#3-/�*Pk�*�/N*l!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P!  Z[
 "!T\d!T\ ]^3&/�*�BC35'Vk�*�,.BmKM ')(:% < 35' !Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P!  �j
 "!T\d!n[ 1435+76J,"@o,�;<"=,"3 !P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! S.\

 "!n[ pq+X6JBC*�+7*�rs(:,�;<"=,"3-/�*PUGBCW.3.@A%C(:+X35'�>?,"@A,.BC*�BC35't!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! S�[
 "!n[�!# >vu`] !P!Q!P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! S�[
 "!n[�!TS ]g>wpx!P!P!Q!P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! S.j

y z|{}d� ��~ �5�N�-� {�N� ~ �5�J� � �
Sd!# $d35+X,7/�*P>w@:*Z�NY&35'h!P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! \& 
Sd!TS eG@A/�*�rJ,�;<"=,"3�!Q!P!P!Q!P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! \.\
Sd!T\ �L%#':(�kV,.r��&%#r�W !P!Q!P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! \.�

� ����� ��� ������� �9��~����O� �-��� � ��� ���J� ��} � �N�7} ����� �N� � � �9�
\d!# �w8NB#*�@��L358�@0*�+ KU_@A�.3.@:*�'D!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! [5�
\d!TS UVr < *�')()@A,.B�1435+28N+�+-,.%#'0 �,.%¡Yd3¢!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! [£S

\d!TSd!# efUGBCW.3.@A%C(:+73-6J,"@A,78N+X, KUV@:�.3.@:*FU_@:I9%C()@JK,"@A%#,¤!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! [£\
\d!T\ ]g%HrN%#+732pqrs()*�@:�",.B#,"@ !R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! [£�

\d!T\d!# UVB#W.3.@A%C(:+73¥$&*�¦s8�*�r < %#,.B�/�*F§`,"I¨3�©fª�«�¬"­®!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! [£¯

 



��������	��

� S
\d!T\d!TS UVB#W.3.@A%C(:+73¥$&*�¦��8�*�r < %#,.B�/�*PUGBC35r�*2$ < iN%C*�I¨*�@�!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! [£¯
\d!T\d!T\ efUGBCW.3.@A%C(:+73�1�§`] !P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! [£j
\d!T\d!n[ >v@:3 < *�':':,.+X*�r£()3¥/�*F1435rN':8JBC(:,.'4!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! �.\

� � � 
 � �
UR!# �%#rs()@:3d/J8?;<"=,"3 !Q!P!P!Q!P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ��[
UR!TS >v@:3.W.@o,.+X,.rN/�3 < 35+ ]g>wp !P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ��[

UR!TSd!# �ef] 8NrN/�3X/�3X] >vp !P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! �.�
UR!TSd!TS pqrJ% < %#,.rN/�3D*R��*�@A+X%HrN,.rN/�323-] >vp !P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! �.�
UR!TSd!T\ pq/N*�r£(:%¡� < ,�;<"=,"3�/N,.'���,"@:*�� ,.'R!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! �.�
UR!TSd!n[ �wrs�d%H,.rN/�3X]g*�rN':,"W.*�rN'�!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! �.�
UR!TSd!T� k�* < *�I¨*�rN/�3�]^*�rN'A,"W.*�rN' !P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! �.¯

UR!T\ eGIJ')*�@A��,�;<"=3.*�'g!P!P!Q!P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! �.¯
� ����� �)�G� � �9����}&��� ~������ �J��� �N��� ~�� }�� ���

 G!# pqrs()@:3&/N8?;<"=,"32!Q!P!P!Q!P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! �5c
 G!TS¤ef,"@A¦d8N%C�.3X] ,"�.*Z�9BC*.! ,.%#+X� !P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! � �
 G!T\ �L@A3 < ,7/�*F]^*�rN'A,"W.*�rN'_r�3X>wuG] !P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! � �

 G!T\d!# !#"%$'&)(+*�/�*P+X*�rN':,"W.*�rN'�!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯"�
 G!T\d!TS �w+769, < 3.(:,.rN/�3-/N,./N35' !Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯& 
 G!T\d!T\ �wrs�d%H,.rN/�37*Q@:* < *�I¨*�rN/�3�/N,./�35'�!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯& 
 G!T\d!n[ EG*�')*�+76J, < 3.(:,.rN/N3¥/N,./N35'®!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯.S
 G!T\d!T� §G@A8�6¨35'�E`%#r�,,.+X% < 35'0/�*P>w@:3 < *�'A')35'Q!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯.S

 G!n[¤>v@A%Hr < %C6J,.%#'.-N8Nr ;<"=3.*�'_/�3X>wuG] !Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯.S
 G!T�¤1435+7373->wuG] ��@A,"IJ,.B#iJ, !P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯.\

 G!T�d!# 1�B#,.':':*�'�/�*P,"@A¦d8N%C()*�(:8�@o, !P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯.\
 G!T�d!TS ]^3&/�*�BC35'V/�*P]g*�rN':,"W.*�rN'D!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯�[

 G!T¯¤eGIJ')*�@A��,�;<"=3.*�'g!P!P!Q!P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯�[



� ����� � � � � �	� � �x�
�

 "!# ef]g3d/�*�B#3�$dpq] E !P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! S
 "!TS ef]g3d/�*�B#3X]^p ]gE !P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! \
 "!T\ ef+73&/�*�BC37/�*P+7*�+ K3.@A%#, < 35+76J,"@A(:%#B#iN,./N,^!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! �
 "!n[ �V+ ,"@:@A,
� B#%Hr�*�,"@ < 35+�35%C()3X6J@:3 < *�'A':,./�3.@:*�'t!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P!  ��
 "!T� �V+ iN%C6¨*�@ < 8�I¨3R()*�()@o,�� /N%#+7*�rN'A%C35rN,.B�!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P!  �c
 "!T¯ ef]g3d/�*�B#3X 0$�>��¡ �\��_!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! S"�
 "! c ef]g3d/�*�B#3�1�§`]��¡ �\��¢!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! S.S
Sd!# �V+-,7B#%#')(:,7B#%#W5,./N,D,"@A+X,���*�rN,./N,�r�35'06N@A3 < *�':'A,./�3.@:*�'O!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! \.�
Sd!TS �wBC*�+X*�r£()35'0@A3.(:8NB#,./�35'06¨*�BC35'0r`K8N+7*�@:35'�/N35'06N@:3 < *�':':,./�3.@A*�' !P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! \5c
\d!# �V+-, K,"@:�.3.@:*F/J,./N,D*Q35'��.*�()3.@:*�'���������� �"!$#&%'�(#&)+*F*�,-�".D3.IN(:%#/N35'06J,"@A,7,hK,"@A�.3.@:*.! !Q!P! [.[
\d!TS K,"@:�.3.@:*/�10�2 W.*�@o,./N, 6�*�B#3gUGBCW.3.@A%C(:+73 �43657368:9 
 5 « ª<;&=Z¬"­H¬�;-> � ­ 9�5 ª �(?A@73 ª�B�ª<;DC76J,"@o,g8N+�.*�()3.@_6J,"@A(:% < 8NB#,"@�! !P!R!P!Q!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! [sc
\d!T\ � Y&* < 8?;<"=,"3X/�3DUVB#W.3.@A%C(:+73 � �E 57368:9 
 5 « ª<;&=Z¬"­H¬�;->'FHG � C_8N':,.rJ/�3F3D�.*�()3.@�I  ��J�J\$�a . ��Jj$�NS$�

�$�wcK�4 ��$�v�J�0 ��0 Z[��?[�� ¯$�0 �\$�� �S$�v�-Lo!�I ,MLFe`'F/J,./�35'R/N%H')()@A%CIJ8LKM /�35'`r�35'P6J@:3 < *�'A':,./�3.@:*�'*�,.'|K,"@:�.3.@:*�'X1�,"@:()*�'A%#,.rN,.' < 3.@:@:*�')6¨35rN/�*�rs()*�'�!NI�I(L KU_@A�.3.@:*�'O�10�2 < 35rN')()@o8aKM /N,.'Q6¨*�BC3gUVBP�W.3.@A%C(:+73 � �E 573Q8:9 
 5 « ª<;&=Z¬"­H¬�;-> � ­ 9�5 ª �R?A@73 ª�B&ª<;SCP6J,"@A,�3��.*�()3.@TI \$UAS$U:�JUA�-LR/N*X+�KM rN%#+X35'/�35'76N@A3 < *�':'A,./�3.@:*�'�!�I < L7u *�()3.@:*�'�0WV�*X2YV < 35rN')()@A8aKM /�35'76¨*�BC3 6J,.':')3|\ /�3�UGBCW.3.@A%C(:+73
� �E 57368:9 
 5 « ª<;&= ¬"­�¬�;->'FHG � C < 3.@:@A*�')6¨35rN/�*�rs()*R,"35'��.*�()3.@:*�'�0 *Z2 /�*\[R!�!P!P!R!Q!P!P!Q!P! �"�

 G!# � Y&*�+76JBC37/�3X,"@o¦s8N%#�.3X]g,"�.*Z�9B#*.! ,.%#+7� !P!P!P!Q!P!R!Q!P!P!P!Q!P!R!Q!P!P!Q!P!P!R!Q!P!P!Q!P! ¯"�

\



� ��������
	���
 �

��� � �¢
 � � ������


 "!# W�4$&%#':()*�+X,.'�/�*F1435+X6J8�(:,�;<"=,"3->?,"@A,.BC*�BH,&! "!TS �wUGBCW.3.@A%C(:+735'_>�,"@o,.BC*�BC35'0*21�35+76JBC*ZY�%#/N,./�*.! "!T\ �w]g3d/�*�B#35'�/�*F1435+7698�(:,�;<"=,"3�>?,"@A,.BC*�BH,&! "!n[ �vp +76JBC*�+7*�rs(:,�;<"=,"3-/�*FUVBCW.3.@o%C(:+735'�>?,"@A,.BC*�B#35'�!
��������� �"!$#&%
' p r£()@:3&/N8���%#@03 < 35r < *�%C()3�/N*P8N+ $&%#':()*�+X,7/�*F1435+7698�(:,�;<"=,"3->?,"@A,.BC*�B#,X*PEG%H')()@A%CIJ8LKM /N,&!
' p r£()@:3&/N8���%#@03 < 35r < *�%C()3�/N*P,��",.B#%#,�;<"=,"3�/N*P8N+�UGBCW.3.@A%C(:+73X>?,"@A,.B#*�BC37*RE`%#')()@A%#IJ8aKM /�3�!
' EG*�' < @:*��.*�@735'26N@A%Hr < %C6J,.%#'Q]g3&/�*�BC35'2/�* 1�35+76J8�(:,�;<"=,"3 >?,"@A,.BC*�B#,g*�E`%#')()@o%CIJ8aKM /J, I ]^*�+hK3.@o%#, 1�35+ �6J,"@:(:%HB#iN,./N,J��k�*�/N*P*Rk�*�,.B KM ')(:% < 3KLo!
' UV6N@:*�')*�rs(:,"@w*ZY&*�+76JBC35'w/�*0UVBCW.3.@o%C(:+735'v>?,"@A,.BC*�B#35' 6J,"@A,`35'�]^3&/�*�BC35'v>�k_UG]N�5k_*�/�*�*� �$&>)(.1�§`]O!
' UGrN,.B#%#':,"@�,X*Z� < % ,*�r < %#,X/N*�':')*�'�UGBCW.3.@A%C(:+X35'�r�35'0@:*�':6�* < (:%#�.35'_]g3d/�*�B#35'�!
' � ��*�(:8N,"@G, < 35+76J,"@A,�;<"=,"3¥*�r£()@A*P35'�]g3d/�*�B#35'�,"6N@:*�')*�rs(:,./�35'�!
' p r£()@:3&/N8���%#@Q3�>vu`] *-3^]g>wp<�a¦d8�*X')*�@ =,"3^8�(:%#B#%6��,./�35'`6J,"@A, %#+X6JBC*�+7*�rs(:,"@Q35'R,.BCW.3.@o%C(:+735'Q6J,"@o,�3+73&/�*�BC3X �$&>)(.1�§`]O!
* *�':()* < ,"6LKM (:8NBC3�,"6J@:*�')*�rs(:,.+735'`8N+X,7�&%#' =,"3�W.*�@A,.B�/N3�+X%#rJ% < 8�@A')3��N/N*�')(:, < ,.rN/�3¥35'_6J@A%#r < %C69,.%#'0+73&/�*/�BC35'Q/�*-1435+76J8N(:,�;<"=,"3�>�,"@o,.BC*�B#,¥*XE`%#')()@A%CI98aKM /N,J��UVBCW.3.@o%C(:+735'`>?,"@A,.BC*�BC35' �?1435+76JBC*ZY�%#/N,./N* �93 < 35r < *�%#()3�/N,�L@:3 < ,R/N*_]^*�rJ':,"W.*�rN'�*�+ 8N+b$&%#')()*�+X,R/�*`1435+X6J8�(:,�;<"=,"3F>?,"@A,.B#*�BC3P*V8J+X,P8N+X,R/�*�' < @A% ;<"=,"32/�35'w,.':6�* < ()35'

��8Nr < %C35rN,.%#'46N@A%Hr < %C6J,.%#'4/�3->wuG]�*R] >vp !



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S
����� �����������! "�$#��&%(')�+*-,.�/ 102"3 4'657 489 ":;��:� !�=<>������8?��@-,BAC #� 

�V+ED ~ � � } � � � }GF ��� � �L� � ����� � �V� � �J��}&���^}IH ~ � ���"~��?�4{J � � < 35rN':%#')()*G/�*_8N+-, < 35BC*&;<"=,"3D/�*_*�B#*�+7*�r£()35'/�* < 35+7698�(:,�;<"=,"3 I�6N@:3 < *�':':,./�3.@:*�' L<�sW.*�@A,.BH+7*�r£()*`/�32+7*�':+73F(:%C6¨3��s%#rs()*�@ < 35r�* < (:,./�35'�/�*G, < 3.@A/�3 < 35+ 8J+X,/�*�()*�@A+X%#rJ,./N,7()3.6¨35BC3.W5%#,-6J,"@A,X6¨*�@A+-%C(:%C@�, < 3s3.@A/N*�rN,�;<"=,"3¥/N*F':8N,.'G,"(:%C�&%#/N,./�*�'_*R()@:3 < ,¥/�*F/N,./N35'�!��w':':*�'6N@:3 < *�':':,./�3.@:*�'�()@A,"IJ,.BHiN,.+l':%H+F8NB#(:,.r�*�,.+7*�rs()* �d/�* ��3.@o+X, < 3d3.@A/�*�rN,./J,J� < 35+ 3R3.ILK)*�(:%C�.3D/�*_@A*�')35BC�.*�@�8N+6N@:3.IJBC*�+-,Q*�')6¨* < KM � < 3�! �w'A')*�'�'A%#')()*�+X,.'�':8�@:W5%C@o,.+ *�+ ��8Nr ;<"=,"3F/N,PrN* < *�':':%#/N,./N*V/�*G')35B#8 < %C35rJ,"@v6N@:3.IJB#*�+X,.'35rN/�*g, < 35+76J8�(:,�;<"=,"3 ')*�¦d8�*�r < %H,.B_r =,"3 < 35rN')*�W58�* 3.IN()*�@�8N+X,�')35BH8?;<"=,"3|/N*�r£()@:3|/�*^()*�+X6�35'-@A,���3vK,"�.*�%#'�!�_(:%#BH% ��,"@:*�+735'D3 ()*�@A+73MD ~ � � } � � � }NF �9� � �L� � ����� � �G� � �9��}&��� ')*�+76N@A*�¦d8�* r�35'D@:*���*�@A%C@o+735'D, 8N+':%#')()*�+X,7/N* < 35+76J8�(:,�;<"=,"3�6J,"@A,.BC*�BH,F*F/N%#')()@A%#IJ8aKM /N,&!
e`'`':%#')()*�+-,.'G/N* < 35+7698�(:,�;<"=,"3 6J,"@A,.BC*�BH,-6¨3&/�*�+ ')*�@ < B#,.'A':%¡� < ,./�35'`/�*D, < 3.@A/�3 < 35+ /N%#�.*�@A')35'G,.')6¨* < �()35'�!xU < B#,.':':%¡� < ,�;<"=,"3 3.@A%CW5%HrN,.B0/�35'-'A%#')()*�+X,.'�/�* < 35+7698�(:,�;<"=,"3O69,"@A,.BC*�B#, K*g6�3.698NB#,"@A+7*�rs()* < 35rNi�* < %H/N,< 35+73 � �PO ~��9���9�|~ � � }RQ_�TS ��� !`�w+  
�.¯.¯$�a]g% < iN,"*�B�-?B �&rNr < B#,.'A':%¡� < 358g35'`':%#')()*�+X,.'`/�* < 35+76J8�(:,�;<"=,"36J,"@A,.BC*�B#,^/�*�, < 3.@A/N3 < 35+�3gr`K8J+7*�@:3^/�*�U98&Y&35'R/�*�%#rN')()@A8 ;<"=3.*�'P*¥3gr`K8N+X*�@:3^/�35'VU98&Y&35'R/�*¥/N,./�35'�!�U+hK,.¦s8J%#rN, < B�K,.':'A% < ,�/�*X�.35r * *�8J+X,.rNr�()*�+�8N+ K8NrJ% < 3WU98&Y&3�/�*-%HrN')()@A8?;<"=3.*�'P*�8N+ K8JrN% < 3IU98&Y&3^/�*�/N,��/�35' �d*_6¨3.@:(:,.rs()3�K*`%#/�*�rs(:%¡� < ,./N, < 35+X328N+-,P+hK,.¦d8N%#rN, � ~�� �9��}YX ~ � � ����� � ��~��9� � ~�� �9��}YX � � � � IZD 
 D H Lo! * 3*ZYd()@:*�+X3¥3.6¨35')()3�*�')(NK,�3�':%#':()*�+X, � � � ��~ �?��}YX ~ � � ����� � ��~����x� � � ��~ �?��}YX � � � � I � 
 ��H L<��rN,�¦d8N,.B�8J+X,< 35BC*&;<"=,"3g/�*76J@:3 < *�'A':,./�3.@:*�'P,.8N( ,35r�35+735'Q3.6¨*�@A,.+ ':*�8N'Q6N@JK3.6J@A%C35'�U98&Y&35'Q/�*X/N,./�35'�! * ,�(:,�Y�%C35r�35+X%H, /�*

-�B6�drNr �£*�')(:,OK*Q,D,"@A¦s8J%C()*�(:8�@A,F+X,.%#'�,"IN@A,.r�W.*�rs()*.!w��r£()@:*G35'�':%#')()*�+-,.'0$&p)$&E	*G]gp ]gE *�')( =,"3735'�':%#')()*�+-,.'� ~ � ����}YX ~ � � ����� � ��~����O� � � ��~ ����} � � � � IZD 
 ��H L�*�3 � � � ��~ ����}YX ~�� � ���"� � ��~��9� � ~ � ����}YX � � � � I � 
 D H Lo!uv,.+735'V,"6J@:*�')*�rs(:,"@_,.BCW58NrN'_/�*�(:,.B#i�*�'�/N35'�+73&/�*�BC35'_$dp ]gEf*F]^p ]gE2!

Unidade de Controle
Instrução

Processador 1

Processador 2

Processador p

Global

Dados 1

Dados 2

Dados p

Memória

-?%CW58�@A,  "!# \[0ef]^3&/�*�BC3�$&pq] E
U -�%#W58�@A,  "!# -%#BH8N')()@A,�3^+73&/�*�BC3^$dp ]gEZ�a35rJ/�*735'�] 6N@A3 < *�':'A,./�3.@:*�'Q*ZY&* < 8�(:,.+ *�+ 6J,"@A,.BC*�B#3 I�*�,"3+7*�':+73Q()*�+76¨3KL�3F+7*�':+73Q6N@A3.W.@A,.+X,&! � Y�%#')()*�8N+-, K8JrN% < ,Q8NrN%H/N,./�*�/�* < 35r£()@A35BC* �d¦d8�*06J,.'A':,Q,P%#rN':()@A8?;<"=,"3, ')*�@Q*ZYd* < 8N(:,./N,�6J,"@A,�()3&/�35'`35'Q6N@A3 < *�':'A,./�3.@:*�'Q,"(:%C�.35'�!D�w+ < ,./J, %#rN')(:,.rs()* ��()3d/N35'Q35'`6N@:3 < *�':':,./�3.@A*�',"(:%C�.35'�*ZY&* < 8�(:,.+ r�* < *�':':,"@A%H,.+7*�r£()*F,X+7*�':+X,-%#rN')()@A8 ;<"=,"3D':3.IN@:*P/N,./�35'�6�35'A':%C�.*�B#+7*�rs()*P/N% ��*�@:*�rs()*�'�!* 3¥+73&/�*�BC3X]gpq] EZ�9*ZY&*�+76JB#%C� < ,./�376¨*�B#, -?%CW58�@A,^ "!TS$�935'^]g6N@:3 < *�':':,./N3.@:*�'�*ZY&* < 8�(:,.+ *�+ 6J,"@o,.BC*�BC3I ,"3^+7*�':+73 ()*�+X6�3KLG%HrN')()@A8?;<"=3.*�'Q¦d8�*D6¨3d/N*�+ ')*�@P/N%#')(:%Hr£(:,.' ��*�':( =,"3^%#rs()*�@AB#%CW5,./�35'Q,"()@o,��vK*�'2/�*X8N+-,�@A*�/�*/�* %#r£()*�@ < 35r�*ZY =,"3�! 1�,./N,g6N@:3 < *�':':,./�3.@|K* %#/�*�rs(:%¡� < ,./�3 ,"()@A,��vK*�'-/N*�8J+�r`K8J+7*�@:3 %#r£()*�%#@:3g* ,.B K*�+ /N%H':')3



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � \

Local 2

Processador 1

Unidade de Controle 1
Local 1

Processador 2

Unidade de Controle 2

Local p

.

.

. .

.

.

Processador p

Unidade de Controle p

Rede

de

Dados

Dados

Dados

Memória

Memória

Memória

Instrução

Instrução

Instrução

Interconexão

-�%#W58�@A,� "!TS [�ef]g3&/�*�BC3-]gpq] E
6�35'A':8N%J,.'A')3 < %H,./�37,R*�BC*`8N+X,2+7*�+hK3.@o%#,FB#3 < ,.B �&, < *�':'�KM �.*�B�,"6�*�rJ,.'4,F*�BC*G*Qr =,"3D*ZY&%#':()*Gr�*�rJis8N+-,R+7*�+hK3.@o%#,< 35+76J,"@:(:%#BHiN,./N,&!vU 3.6�*�@o,�;<"=,"3-*�+�8N+-,D@:*�/�*Q6¨3d/N*P')*�@_'�KM r < @:35rN,2358�,.':'�KM r < @:35rN,&!

�V+-,X/N%#' < 8J':' =,"37+X,.%#' < 35+X6JBC*�(:,X/N,D(:,�Y�%C35r�35+-%#,7/�* -?B �&rNr�6¨3d/N*`':*�@�*�r < 35rs()@A,./N,7*�+
�nS"���m!
� Y�%#')()*�+ +F8J%C(:,.'-358N()@A,.' ��3.@A+-,.'�/�* < B#,.':'A%¡� < ,"@�'A%#')()*�+X,.'�/�* < 35+76J8�(:,�;<"=,"3 6J,"@A,.B#*�B#,J��*�rs()@:*g*�B#*�' �/�*�')(:, < ,.+735'g35'^')*�W58J%#r£()*�' [ ��~ ���w} � �.�� ����� �¢� ��� �5}d����� ���9� }d� � }d� ���"�a���L� � � } ~ ��� } � � ��� } O �� � �F*� ~ � � ���9��~ � �O� !
EG3�6¨35r£()3�/�* �&%#')(:, /�* �?~ ���v} � �.�� � ��35'X':%#':()*�+X,.'X' =,"3 < B#,.'A':%¡� < ,./�35' < 35+X3 � ~ � � } � �J��� �9� �?~ � X�v} � �.�� � �J} � � � {� � �5� � < 35rN')(:%C(:8J%#rN/�37,.' � } � }d� � }g� ��� � �L� � ���J� }s� *P35' � ~ � � } � �N� �?~ � ����~��?�4{J ��� � ��*< 35+73 � ~ � � } � �N�X� ��� � � � ��� � � < 35rN':(:%C(:8N%#rN/N32,.' � {��� ��~ � �N�-��� � �J��}&���J� !
�V+-, � } � } � } � �9� � �L� � ���J� }d� K*�/N*Z�9rN%#/N, < 35+X3 8N+ < 35r K:8Nr£()3 /�* < 35+7698�(:,./�3.@:*�'2,.8�( ,35r�35+735'%#r£()*�@oB#%CW5,./�35'�6¨3.@�8N+ ':8NIJ':%#')()*�+-,2/N* < 35+F8NrJ% < ,�;<"=,"3��J*�rs�.35BC�.*�rN/�3 < ,.rN,.%#'�/�* < 35+28NrN% < ,�;<"=,"3�!	�G+ � ~ � � }YX� � ��~ � ����~��?�4{J ��� K*Q8N+ ':%#')()*�+X, < 35+76¨35')()3D6¨3.@08N+ iN,"@A/�©�,"@:*GIJ,.')*�,./�3D*�+ +¢K8JBC(:%C6JBC35'w6N@:3 < *�':':,./�3.@A*�'%#rN/�*�6¨*�rN/�*�rs()*�' �J%Hr£()*�@ABH%CW5,./�35'_,"()@o,��vK*�'R/�*F8N+-,X@:*�/�*2/�*D%#r£()*�@ < 35r�*ZY =,"3��¨*26¨3.@V8N+ ')3 ��( ©4,"@A*D%Hr£()*�W.@A,./N3��*ZYd6JB#3.@A,.rN/�3F3 < 35+769,"@:(:%#B#iN,.+X*�r£()32%#+76JBmKM < %C()3P/�*G@:* < 8�@A')35'�! �G+X, � {��� ��~ � � ��� � �9��}&��� K*`':%#+X6JBC*�':+7*�rs()*8N+X, < 35BC*&;<"=,"3R/�*�6N@A3 < *�':'A,./�3.@:*�' �5W.*�@o,.B#+7*�rs()*_/�3Q+7*�':+73`(:%C6¨3��5%#rs()*�@ < 35r�* < (:,./N35'w/�*0+X,.r�*�%#@A,`,`6�*�@o+X%C(:%C@, < 3s3.@o/�*�rN,�;<"=,"3�/N*P':8N,.'�,"(:%C�&%#/N,./N*�'�*P()@:3 < ,X/�*P/N,./�35'�!
$d*�W58NrN/N3�, }d� ���"�L���L� � � } ~ ��� } � � �9� }YO �� � �L35'P':%H')()*�+X,.'Q/�* < 35+7698�(:,�;<"=,"3�6J,"@A,.B#*�BC35'Q' =,"3 < B#,.':'A%¡�7�< ,./�35'_/�*P, < 3.@o/�3 < 35+ ,X()3.6�35B#3.W5%#,X8�(:%#BH% ��,./N,&!
EG*�, < 3.@A/�3 < 35+ 3 � ~ � � ������~ � �O� ��6�3&/�*�+ ')*�@ � {J � � �����L� � ��,.¦s8�*�B#*�'D*�+ 35rN/�*�()3d/N35'D35'D6N@:3 < *�'O�':,./�3.@:*�'¥,"(:%C�.35'¥3.6¨*�@A,.+ 'A%#r < @:35rN%6��,./N,.+7*�rs()*^')3.I 3 < 35rs()@:35BC* /�*g8J+ K8NrN% < 3O@:*�B�K3.W5%C3OW5BC3.IJ,.B < 35+F8N+ �< 35+76J,"@:(:%#BHiN,./�3X6¨*�BC35'_6N@:3 < *�':':,./�3.@:*�'
�J358 �N��� {J � � �����L� � �a,.¦s8N*�BC*�'_*�+ ¦d8�*R*ZY�%#')()*28N+X,X,.8N'�,*�r < %#, < 35+ �



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � [
6JBC*�(:,�/�*X8J+X, IJ,.')*�/�*7()*�+76¨3 < 35+28N+ , ()3&/�35'R35'P6N@:3 < *�':':,./N3.@:*�'R¦d8�* < 35+76 =3.*�+ 3^':%H')()*�+X, * < ,./J,6N@:3 < *�':':,./�3.@G3.6¨*�@A,X')3.IN@A*F8N+ @:*�B�K3.W5%C3¥')*�6J,"@A,./�3�! * *�')()*D+73&/�3���K*F@:*�')6¨35rN':,"IJ%HB#%#/N,./�*`/�3�6N@:3.W.@A,.+X,./N3.@%#rN/N% < ,"@F35'26�35rs()35'D/�*�':%#r < @:35rJ% ��,�;<"=,"3 ,"6J@:3.6N@A%#,./N35'R')*�+76J@:*�¦d8�*�r�* < *�':'NK,"@A%#3�! ] ,.%#'F6N@:* < %#'A,.+7*�r£()* ��')*/N,./�35'V6N@:* < %#':,.+ ')*�@`, < *�':':,./�35'`6¨3.@V8J+�6N@:3 < *�':':,./N3.@
��K*2@:*�')6¨35rN':,"I9%#B#%#/N,./N*`/N3-6N@:3.W.@o,.+X,./�3.@GW5,"@A,.r£(:%#@¦s8�*735'P��,.BC3.@A*�' < 3.@:@:*�()35'F')*�@ =,"3�3.IN(:%H/�35' �L8N+-,��.* �¥¦s8N*23^��,.BC3.@P/N*X8N+X,��","@A%�K,"�.*�B � < 35+X6J,"@:(:%#B#iJ,./N,¥358BC3 < ,.B"�N+F8N/J,7/N%#rN,.+X% < ,.+7*�r£()*P/J8�@A,.rs()*P,7*ZYd* < 8 ;<"=,"3�/�3X,.BCW.3.@o%C(:+73�!

pqrJ/�*�6¨*�rN/�*�rs()*2/N, < B#,.'A':%¡� < ,�;<"=,"3��a()*�+X35'P¦s8N* �a*�+ ¦s8J,.B#¦s8N*�@`'A%#')()*�+X,�/�* < 35+76J8N(:,�;<"=,"3�6J,"@A,.BC*�BH,J��35'6N@:3 < *�':':,./�3.@:*�'V*�')( =,"3�')*�+76N@A*R,"(:%C�.35'V358g%#rJ,"(:%C�.35'�!0�L3&/�35'V35'_6J@:3 < *�'A':,./�3.@:*�'V,"(:%C�.35'G*�')( =,"3�*ZY&* < 8�(:,.rN/N3,.BCW58N+X,7(:,"@A*���,-6J,"@A, < 35BH,"I�3.@o,"@_6J,"@A,-,X')35B#8?;<"=,"3¥/�*R8N+�K8NrN% < 3X6J@:3.IJBC*�+X,&!0e , < *�':':3¥/�3-6N@:3 < *�':':,./�3.@ �,¥,.B#W58N+ /N,./�3 < ,.B < 8NBH,./�3�6¨*�BC3¥6N@:3 < *�':':,./N3.@����`K* ��*�%C()3 ,"()@A,��vK*�'F/N, < 35+28NrN% < ,�;<"=,"3�*�rs()@:*7*�':':*�'`6N@:3 < *�'O�':,./�3.@:*�'�!FU +X,.r�*�%C@o, < 35+73�':*D/_K,�, < 35+28NrN% < ,�;<"=,"3 *�rs()@:*76N@:3 < *�':':,./N3.@:*�'`/�*�6¨*�rN/�*F/J,¥,"@o¦s8N%#()*�(:8�@A,¥/N,� } � } � } ~ ��� } � � �9� }YO �� � /�3X':%H')()*�+X,&!
� Y�%#')()*�+ �4K,"@o%C35'w(:%#6�35'�/�*V,"@o¦s8N%#()*�(:8�@A,.'�6J,"@A,.BC*�B#,.'�¦s8N*V%#+769BC*�+7*�rs(:,.+l/N% ��*�@:*�rs()*�'�'A%#')()*�+X,.'4/�* < 35+ �6J8�(:,�;<"=,"3�6J,"@A,.BC*�BH,&!`>?,"@A, < ,./N,�,"@A¦d8N%C()*�(:8N@A,-69,"@A,.BC*�B#,J�¨()*�+735'Q+73&/�*�BC35'G/N%#':(:%#r£()35'G/�*D/�*�')*�rs�.35BC�&%#+7*�rs()3/�*-,.BCW.3.@A%#(:+735'Q6J,"@A,.B#*�BC35'�!X�w':()*�'R+73&/�*�BC35' ��r�35'R¦d8N,.%#'`IJ,.':*�,.+735'P3^/N*�')*�r£�.35B#�d%#+X*�r£()3^/N*-,.BCW.3.@A%C(:+X35' �' =,"3-/�*�r�35+-%#rN,./�35' �O��� }&� � � � } � �9� � �L� � ����� � ��� � �J��}d��� } ��~ � ���"~�����{J � � !
$&%#')()*�+-,.'a/�* < 35+76J8N(:,�;<"=,"3_6J,"@A,.B#*�B#,�*ZY&%#W.*�+ rN,"(:8�@A,.BH+7*�r£()*vrN3��.35'�,.BCW.3.@A%C(:+735'a* 6N@:3.W.@A,.+X,.'
��(:,.+FI4K*�+6J,"@A,.BC*�BC35'�!�EG% ��*�@:*�rs()*�+7*�rs()*7/�3�+73&/�*�BC3¥')*�¦d8�*�r < %#,.B ��, < 35+7698�(:,�;<"=,"3�6J,"@A,.BC*�B#,�r =,"3-6¨35':'A8N%a8N+ +73&/�*�BC3,.BCW.3.@�KM (:+X% < 3�¦s8�*�')* K),^,.+76JB#,.+7*�rs()*-, < *�%C()3�!¥Ub*Z� < % ,*�r < %#,�/N35'R,.BCW.3.@A%#(:+735'Q6J,"@A,.B#*�BC35'P/�*�6¨*�rN/�*7/�*�8N+< 35r K)8Jr£()3D/�*#� ,"()3.@:*�'0¦d8�*_*�':( =,"3D/J%C@:*�(:,.+7*�rs()*GBH%CW5,./�35'��,2,"@A¦d8N%C()*�(:8�@o,R/N,F+hK,.¦s8J%#rN,&! �wrs()@:*G*�')()*�'.��,"()3.@:*�'6�3&/�*�+735'0/N*�')(:, < ,"@ [
' 1435r < 3.@A@�,*�r < %#, < 35+7698�(:, < %C35rN,.B
' UGBC3 < ,�;<"=,"3�*P*�' < ,.BC35rJ,.+7*�r£()3¥/�*Q6N@:3 < *�':')35'
' 1435+28NrN% < ,�;<"=,"3
' $&%#r < @:35rN% ��,�;<"=,"3
U_I¨3.@A/J,"@:*�+735'¥()@�,*�'�+73&/�*�BC35'�/�* < 35+76J8N(:,�;<"=,"3 6J,"@A,.BC*�B#,L[ � } ��{�J�"~ �f� ��� ��� ����~ � �L� � � � � } � } *� }d�J� {J � ��~ � � !2eQ'G,.B#W.3.@A%C(:+735'G*�')(:8N/J,./�35'`')*�@ =,"3�6N@:3 K)*�(:,./�35'`6J,"@A,�3 +73&/�*�BC3-@A*�,.BmKM ')(:% < 3 I � D ����F � � Lo!U %#+76JBC*�+X*�r£(:,�;<"=,"3 /�35'F,.B#W.3.@A%C(:+735'F')*�@JK,���*�%C(:,grs8N+�,.+RI9%C*�r£()*�/�* < 35+X6J8�(:,�;<"=,"3 6J,"@A,.BC*�BH,�/N%#')()@o%CIJ8aKM /J,I�@:*�/�*F/N*P*�')(:,�;<"=3.*�'Q/�*F()@A,"IJ,.B#i�3KL08�(:%#B#% ��,.rJ/�37IJ%CIJBH%C3.()* < ,.' I ����� XD�V� � �J� ��}d�.� ~������ �9� � �J� � ~ � } *2,

� � 
 X � }d�����N�9} XA�G�N��� ~�� � 
���� } � � �J�5} L4¦d8�*P%#+X6JBC*�+7*�rs(:,.+ ����� �5� � } � } � ���N�9} � � *R,7B#%#rNW58N,"W.*�+/�*Q6N@:3.W.@A,.+-,�;<"=,"3�1 (.1����2!
���
	 � :
��'�8?�;�/�!'��$57 489 ":;��:�'�� �&% '��+*-:����.� #� "#��

e 6J@A%#+7*�%C@A3-6J,.':':3�rN3�6N@A3 K *�()3�/�*D8N+ ,.BCW.3.@A%#(:+73�6J,"@A,.BC*�BC3hK*X,�/�* < 35+76¨35':% ;<"=,"3 /�3�6N@:3.I9BC*�+X,X*�+ 6J@:3��IJBC*�+X,.'¥+7*�r�3.@:*�'�!	EG*�':':, ��3.@A+-,J�035'�6J@:3.IJBC*�+X,.'�+7*�r�3.@:*�'¥' =,"3 ,"()@A%CIJ8LKM /�35'X,"35'¥6N@:3 < *�':':,./N3.@:*�'-69,"@A,



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � �
()@A,"IJ,.B#iN,"@A*�+l/�*���3.@A+X,F':%#+28NBC( ,,.r�*�,&!? �,.':% < ,.+7*�rs()* �&*ZY&%H')()*�+ /N35%#' (:%C6¨35'w/N*_/�* < 35+76¨35':% ;<"=,"3 � }d� ��� � � X� ~A����� � ���O����� {J ��~�� * � }s� ��� � � � ~A����� � � ��� � ~��9� �J� !* , � }d� �9� � � � ~A����� �¢��� ����� {J ��~�� �L(:,.+FI4K*�+ < 35rNiN* < %#/N, < 35+73���� (���� &��	� *�

��� &�������� *<��35'P/N,./N35'' =,"32/J%C�d%H/N%#/�35'�*�+ 6J,"@:()*�' < 35+ ,"6N@A3�Y�%#+X,./N,.+7*�rs()*_32+7*�':+73F(:,.+X,.rNi�32*_*�rs( =,"3D,"()@A%CIJ8aKM /�35' ,"35'46N@:3 < *�'O�':,./�3.@:*�'�!4�wrs( =,"3�� < ,./N,X6N@:3 < *�':':,./�3.@V()@A,"IJ,.B#iN,7':35+7*�r£()*2r�3 < 35r K:8Nrs()3-/�*R/N,./N35'�¦s8N*RB#i�*���35%a,"()@A%CI98aKM /�3�!e`'v6N@A3 < *�':':35'w6¨3&/�*�+ ()*�@�,Fr�* < *�'A':%#/N,./�*V')* < 35+28NrN% < ,"@A*�+l6¨*�@A%C3&/N% < ,.+X*�r£()*06J,"@o,R,P()@A3 < ,F/�*V/N,./N35'�!we6J,"@A,.BC*�B#%H':+73F/N*`/J,./�35'�6N@:3.6J% < %#,R,2�",.r£(:,"W.*�+ /�*Q+X,.r£()*�@�8J+¤K8JrN% < 3�U98&Y&32/�* < 35rs()@:35BC*.! �G+ ,.BCW.3.@A%#(:+73¦s8�*F8N':,D3X6J,"@o,.BC*�B#%#':+X3D/N35'�/N,./�35' < 35rN':%#')()*F/�*P8N+X,7')*�¦d8�*�r < %H,X/�*P%#rN':()@A8?;<"=3.*�'0*�BC*�+X*�r£(:,"@:*�'G,"6JB#% < ,./N,.',"35'v/N,./�35'�[�8N+X,`%#rN':()@A8?;<"=,"3Q'NK3gK*�%#rN% < %H,./N,V':*�,Q%HrN')()@A8?;<"=,"3`,.rs()*�@A%C3.@v()*�@A+-%#r�358D,`':8N,G*ZYd* < 8 ;<"=,"3�!4e +73&/�*/�BC3 D ~ � �9��} XA� ��� � � � � � � � ��~ �?��} X�H � � � IZD � � H L0')*�W58�*Q*�':':,7%H/�K*�%#,J��35rN/�*`3 < K35/N%CW.37,7')*�@0*ZY&* < 8�(:,./�3K*R%CW58N,.B¨6J,"@o,D()3d/�35'_35'06N@:3 < *�':':,./N3.@:*�'�!

Ux*�')()@A,"(dK*�W5%#,D/�*G/�* < 35+76¨35':% ;<"=,"3D/�32/�35+�KM rN%#3Q6�3&/�*_r =,"32BC*��",R,"3D,.BCW.3.@A%#(:+73F+X,.%H'w*Z� < %#*�r£()*G6J,"@A,F8N+6N@:3.W.@A,.+X,R6J,"@A,.BC*�B#3�!?��')()* K*G3 < ,.')3D¦d8N,.rN/�3P35' < 35r K:8Nr£()35'4/�*G/N,./�35'w,"()@o%CIJ8aKM /N35' ,"35'4/J% ��*�@A*�r£()*�'w6N@:3 < *�'O�':,./�3.@:*�'G@:*�¦d8�*�@:*�+ ()*�+76¨35'V/N*F*ZY&* < 8?;<"=,"3 +F8J%C()3¥/J% ��*�@A*�r£()*�'V*�r£()@A*2':%m!`el/�*�')*�+76¨*�rNi�3�/�3¥,.B#W.3.@A%C(:+73hK**�r£( =,"3RBH%#+X%C(:,./�3G6¨*�B#,V�.*�BC3 < %H/N,./�*0/�3`6N@:3 < *�':')3P+X,.%H'�B#*�r£()3�! ] 8N%C()35'?6N@:3 < *�':':,./N3.@:*�'?6¨3d/�*�+ � < ,"@w3 < %C35':35'/N8�@A,.rs()*V8N+lW.@A,.rN/�*G%#rs()*�@:��,.B#3F/�*V()*�+76¨3�! * *�')()* < ,.')3���, � }d� �9� � � � ~:����� � � ��� � ~���� �J� 358���� (���� &��	� *�

�
� &�����( &���� * � ,��V+X,.%H'w')*�rs(:%#/�3R/N3F¦d8�*_,R/N* < 35+76¨35':% ;<"=,"3F/N3F/�35+�KM rN%C3�! * 3R69,"@A,.BC*�B#%#'A+73P/�*_(:,"@A*���,.' �d3R6J@:3��IJBC*�+X, K*`/�* < 35+76¨35')()3F*�+l8N+lW.@A,.rN/�*_r`K8N+7*�@:3R/N*�(:,"@:*�� ,.'4+X*�r�3.@:*�'v*V*�r£( =,"3���,.'�(:,"@:*�� ,.'�' =,"32,"()@A%CIJ8LKM /N,.',"35'_6N@A3 < *�':'A,./�3.@:*�'GrN,X+7*�/N%H/N,7*�+ ¦d8�*P*�B#*�'�� < ,.+ /N%#')6¨35raKM �.*�%#'�!4e`'V6N@:3 < *�':':,./N3.@:*�'_¦d8�*P@A,"69%#/N,.+7*�rs()*()*�@A+X%#rN,.+�':8N,.'R(:,"@:*���,.'2@:* < *�I¨*�+ +X,.%#'R()@A,"IJ,.B#i�3�!^e 6J,"@A,.BC*�B#%H':+73�/�*�(:,"@:*���,.' K*�%#+76JBC*�+X*�r£(:,./�3 < 35+3-6J,"@A,./J%CW5+X, �s� ~ } ��� }YXA��} ���L~����9� ��35rN/�*2,.'_(:,"@A*���,.'`' =,"3�,.BC3 < ,./N,.'V,�8N+�W.@o8�6¨3-/�*R6J@:3 < *�'A')35'_*�' < @A,��.35',"()@A,��vK*�'G/N*P8N+ 6N@:3 < *�':')3X+X*�')()@:*R¦d8�*Q(:,.+FI4K*�+ 6¨3&/�*`*ZYd* < 8�(:,"@`,.BCW58N+-,.'0(:,"@:*�� ,.'�!* 35' ,.BCW.3.@A%C(:+735' ')*�¦d8�*�r < %H,.%#' �23¢+X3d/�*�B#3�� � � I�� � ������� �¥�5�5}d��� � �N��� ~�� } L K* IJ,.')(:,.rs()*6N@JK3"Y�%#+73_/N,#��3.@o+X,_/�*4/�*�' < @:*��.*�@?35'�,.BCW.3.@A%C(:+X35'L*4/N,_,"@A¦d8N%C()*�(:8N@A,�/�*�u 35r * *�8N+X,.+�!��L3.W.3��5,_,��",.B#%#,�;<"=,"3/N,P*ZY&* < 8?;<"=,"37/�*V8J+l,.BCW.3.@A%#(:+732':*�¦s8�*�r < %#,.BN*�')(NK,2%#rs(:%#+X,.+7*�rs()*VBH%CW5,./�3 �,2,.r�K,.B#%#':*_/�*V'A8N, < 35+769BC*ZY&%H/N,./�*.!1435+73¥�d%#+X35'VrN,�$d*&;<"=,"3  "!# ���8N+ 'A%#')()*�+X,�/�* < 35+X6J8�(:,�;<"=,"3�6J,"@A,.BC*�BH,-/�*�6¨*�rN/�*F/�*28J+�W.@A,.rN/N*2r`K8J+7*�@:3/�*�69,"@ ,,.+7*�()@:35' �w(:,.%#' < 35+73 3 r`K8N+7*�@:3 /�*�6J@:3 < *�'A':,./�3.@:*�' �v,.' < ,"69, < %#/N,./�*�'D/�*�+7*�+hK3.@A%H,.'2B#3 < ,.%#'
��*�'D�¦s8�*�+-,¥/N* < 35+28NrN% < ,�;<"=,"3�*D35'Q6N@:3.()3 < 35BC35'Q/�*7':%#r < @:35rN% ��,�;<"=,"3�� � ,���*�rN/�3 < 35+ ¦d8�*D3�6N@:3 K)*�()3��L,��",.B#%#,�;<"=,"3*-,.r�K,.B#%#':*X/�*-,.BCW.3.@A%#(:+735'Q6J,"@A,.B#*�BC35'P')* K:, I¨*�+ +X,.%#' < 35+76JBC*ZY�,�/�3^¦d8�*Xr�3g+73d/N*�BC3�')*�¦d8�*�r < %#,.B !�>�,"@o,%#rN% < %#,"@&�J%#rs()@:3d/J8���%C@:*�+735'_/N8N,.'G+X,.r�*�%C@A,.'VW.*�@A,.%#' < 35+28N+7*�rs()*D8J':,./N,.'V6J,"@A,¥,��",.B#%#,"@`,-*ZY&* < 8?;<"=,"3 /�*D8N+,.BCW.3.@A%C(:+73769,"@A,.BC*�BC3�!

$d* K:, 0 8N+ /N,./�3�6N@A3.IJBC*�+X, < 35+76J8N(:, < %C35rN,.B�*g')* K),N�x3�(:,.+X,.rNiN3 /N, *�rs()@A,./N,&!¢EG*�r�3.()*�+735'¥,
< 35+76JBC*ZY�%#/N,./�*�')*�¦d8�*�r < %#,.B&/�*�0¢6¨3.@Y[���I � Lo!?�vY&%H')()*48J+ ,.BCW.3.@A%C(:+73`')*�¦d8�*�r < %#,.B&¦d8�*�@:*�')35BC�.* 0 < 35+f*�':':*()*�+76¨3�+^KM rN%#+73��¨*X,.%#rJ/N,�+-,.%#' ��6¨3d/N*�+735'G6N@:3��","@R¦d8�*7r�*�rNid8N+ ,.BCW.3.@A%C(:+X3�':*�¦s8�*�r < %#,.B?6¨3d/�*2@:*�')35B#�.*�@0 /�*���3.@A+X,7+X,.%#'�@9K,"6J%#/N,&!w$d* K:, � 8N+ ,.BCW.3.@A%C(:+X376J,"@A,.BC*�BC37¦d8�*Q@:*�')35B#�.* 0 rs8J+ ()*�+76¨3 [���I � L4*�+ 8N+
< 35+76J8�(:,./�3.@_6J,"@A,.BC*�BC3X¦d8�* < 35+ ]^6N@:3 < *�':':,./�3.@A*�'�!

EG*Z�9rN%#+735'�3 ���v}d} �?� � ,.B < ,.r ;< ,./�3X6¨3.@ � < 35+73
2 � I � L! [ � I � L[��7I � L

e ��,.B#3.@:2���I � LR+X*�/�*�3�')6¨*�*�/N8�6|3.IN(:%#/�3 6¨3.@78N+ ,.BCW.3.@A%C(:+73 � ¦s8N,.rJ/�3 ] 6J@:3 < *�'A':,./�3.@:*�'D*�')( =,"3



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � ¯
/N%#')6¨35raKM �.*�%H'_6J,"@o, 8�(:%#B#% ��,�;<"=,"3�! K� ��K, < %HB?�.*�@A%¡� < ,"@P¦d8�*73^+7*�BHi�3.@P')6¨*�*�/N8�6 6¨35':'�KM �.*�B /N*X')*�@R,.B < ,.r?;< ,./N3 K*2��7I � L�� ] e 3.IPK *�(:%C�.3 K*P6N@:3 K)*�(:,"@_,.BCW.3.@A%#(:+735'�6J,"@o,.BC*�BC35'0¦d8�*P,.B < ,.r < *�+ 2��7I � L��7]L!

* ,�@:*�,.B#%#/N,./N* �v*ZY&%H')()*�+ ��K,"@A%C35' � ,"()3.@:*�'-¦d8�* %#rs()@:3d/J8���*�+ %#r�*Z� < % ,*�r < %#, r�35'X,.BCW.3.@A%#(:+735'D6J,"@A,.BC*�B#35'�!EV*�rs()@:*F*�':')* � ,"()3.@:*�'G/�*�')(:, < ,.+735'G35'V,"()@A,.')35'G¦s8�*F' =,"3�%#rs()@:3&/N8���%#/N35'�6�*�BH, < 35+F8NrJ% < ,�;<"=,"3���,�')3.IN@:* < ,"@AW5,3 < 3.@:@o%#/N,7rN,7':%Hr < @:35rN% ��,�;<"=,"3X/J,.'�,"(:%C�&%#/N,./�*�'�/N35'0�4K,"@o%C35'06N@:3 < *�':':,./N3.@:*�'0*Rr�3 < 35rs()@:35BC*F/�3X':%#')()*�+-,&!* 3.()*X¦d8�*�[ S I � L<�GK*D3�()*�+76¨3¥/�3�,.BCW.3.@A%#(:+73�69,"@A,.BC*�BC3�� ¦s8J,.rN/�3¥3¥r`K8J+7*�@:3�] /N*F6N@A3 < *�':'A,./�3.@:*�'�K*%CW58N,.Bd,F ��5r =,"3gK*0r�* < *�':':,"@o%#,.+7*�rs()*43`+7*�':+X3G¦d8�*	[���I � L��56¨3.@:(:,.r£()3��.3`')6¨*�*�/N8�6�K*0+7*�/N%#/�3_@:*�B#,"(:%C�",.+7*�rs()*/�*¥, < 3.@o/�3 < 35+ 3 +7*�BHi�3.@2,.B#W.3.@A%C(:+73 ')*�¦d8�*�r < %#,.B�6¨35':'�KM �.*�B ! K� < 35+28N+ < 35rN':%#/�*�@o,"@F3X[ � I � L < 35+73 3()*�+76¨3X/�3-+7*�B#iN3.@�,.BCW.3.@A%C(:+73�')*�¦s8N*�r < %#,.B < 35rNi�* < %H/�3��J')*�+76J@:*Q¦s8�*F, < 35+76JBC*ZY�%#/N,./N*`/N376N@:3.IJBC*�+-,2r =,"3K* < 35rNi�* < %#/J,&!
e`8�()@A,7+X*�/N%#/N,D/�*P*ZY&* < 8?;<"=,"3¥/�3X,.BCW.3.@A%C(:+X376J,"@A,.BC*�BC3 � K*R, } � � ~��} � � ~ � �9/N*Z�9rN%#/N,F6¨3.@ [

� ��I � L! [ S I � L]7[ ��I � L
�w')(:,|+7*�/N%H/N, 6N@:3.6¨3.@ < %C35rJ,�8N+X,O%#rN/N% < ,�;<"=,"3O/N, 8�(:%HB#% ��,�;<"=,"3 *���*�(:%C�", /�*�] 6N@A3 < *�':'A,./�3.@:*�'�@:*�B#,"(:%C�",,"3g,.BCW.3.@A%#(:+73�/N,./�3�!��V+ �",.BC3.@2/�* � �7I � L`,"6J@:3�Y�%#+X,./N,.+X*�r£()*-%#W58N,.Bv,� ���6J,"@A,�,.BCW58J+ ] ��%HrN/N% < ,�¦d8�*3 ,.B#W.3.@A%C(:+73 ��*ZY&* < 8�(:,�,"6J@:3�Y�%#+X,./N,.+X*�r£()*�] �.* ��*�'-+-,.%#'2@JK,"6J%#/�3 8N':,.rJ/�3�] 6N@A3 < *�':'A,./�3.@:*�'7/�3 ¦d8�*3 � ,"@A%#,�8N'A,.rN/�3�,"6¨*�rN,.'- -6N@:3 < *�':':,./�3.@�!�$&*�W58�*-¦d8�* < ,./N, 8N+ /�35'R6N@:3 < *�':':,./�3.@A*�'P*�')(NK,g()@A,"IJ,.B#iJ,.rN/�3/N8�@A,.rs()* < ,./N,76J,.'A')3-/�*Q()*�+76¨37@:*�BH,"(:%C�.3-,"3X()3.(:,.B�/�37()@A,"IJ,.B#iN37@:*�¦s8N*�@A%#/�3D6¨*�BC3X,.BCW.3.@A%#(:+73 �R!
� Y�%#')()*08N+ B#%H+X%C()*�rN3Q()*�+76¨3`/N*4*ZY&* < 8?;<"=,"32/�*�r�3.(:,./�3`6¨3.@ [
	 I � L<�s,"()@A,��vK*�'�/�3Q¦d8N,.Bd3P,.BCW.3.@A%C(:+X3`r =,"36�3&/�*`*ZY&* < 8�(:,"@VrN,./J,7+X,.%#'�@JK,"6J%H/�3��N%#rN/�*�6¨*�rN/N*�r£()*`/�3Xr`K8N+X*�@:37/�*Q6N@:3 < *�':':,./�3.@A*�'�!w>�3.@:(:,.rs()3��7[ �7I � L��[ 	 I � L<�.6J,"@o,_¦d8N,.B#¦d8�*�@��",.BC3.@?/�*�] �"*4,V*Z� < % ,*�r < %#, � �JI � LL':,"(:%#' ��,�� � ��I � L�� [ S I � L
��]7[ 	 I � Lo!?�wrs()@:*�(:,.r£()3,7*Z� < % ,*�r < %#,-/�*P8N+�,.BCW.3.@o%C(:+73X/�*�W.@A,./J,7@A,"6J%#/J,.+7*�r£()*Q*�rJ¦s8N,.rs()3 ] < @A*�' < *R, < %#+X,-/�*\[ S I � L
�&[ 	 I � Lo!
>?,"@A, /�*�' < @:*��.*�@D35'D,.BCW.3.@A%C(:+X35'R6J,"@o,.BC*�BC35'28�(:%#B#% ��,"@A*�+735'R,.'D%#rN':(:8?;<"=3.*�'F/N*�8N+���������� � ��� &�I�6N@:3.W.@o,��+X,�;<"=,"3-*�')()@o8�(:8�@A,./N,ML < 35+ 8N+X, < 35rN':()@A8?;<"=,"3-,./N% < %C35rN,.B [

��� � ������� } � ��� � �J��}d� � � � ��5�
���
��� �"!$#%'&( )+*-,!!!
���
��� �"!$#%'&( )/.�,

e`rN/�* � K*�8J+ < 35r K)8Jr£()3 * < ,./N, *�BC*�+X*�r£()3 �+�0� K*�,.':':3 < %#,./N3�, 8J+ 6N@:3 < *�':':,./�3.@�! * 3 ()3.(:,.B' =,"3�8�(:%#B#%6��,./�35'21 � 1�6N@:3 < *�':':,./N3.@:*�'�! 10,./N, 6N@:3 < *�':':,./�3.@7*ZY&* < 8�(:,./N, ,.'X%HrN')()@A8?;<"=3.*�'� ,"(dK*43(�4')*�¦s8N*�rJ�
< %#,.B#+7*�rs()* ��*�+ 6J,"@A,.BC*�B#3 /N* ��3.@A+-,�':%#r < @A35rN% ��,./N, < 35+ 35'�/�*�+X,.%#'D6N@A3 < *�':'A,./�3.@:*�' �46J,"@A, < ,./N, � �4358')* K),g35'F6N@:3 < *�':':,./�3.@:*�'2'NK3 %#rN% < %#,.+ ,�*ZY&* < 8?;<"=,"3 /N,^%#rJ')()@A8?;<"=,"3 �`,"6_K35'F()3d/N35'R35'26N@:3 < *�':':,./N3.@:*�'P()*�@:*�+()*�@A+X%#rN,./N3D/N*G6J@:3 < *�'A':,"@_,7%#rN':()@A8?;<"=,"3Z�-5  "!w�w':'A, < 35rJ')()@A8?;<"=,"3 K*R8J+ < 35+-,.rN/�3X/�*P,.BC()3XrLKM �.*�B �&358 ')* K:,J�< @A%#,D6N@:3 < *�':')35'�*R,.BC3 < ,��m35'Vr�35'�6N@:3 < *�':':,./�3.@:*�'�!

uG%H+735' ��r�*�')(:,�')*&;<"=,"3���,.B#W58N+X,.' ��3.@A+X,.'-/�*�,��",.B#%#,"@¥, *ZYd* < 8 ;<"=,"3O/�*^,.B#W.3.@A%C(:+735'769,"@A,.BC*�BC35'�! >�,"@o,,.rN,.B#%#':,"@�, < 35+76JBC*ZY�%#/N,./�*Q/�*P,.B#W.3.@A%C(:+735'069,"@A,.BC*�BC35' �NrN* < *�':':%C(:,.+735'_/�*Z�9rN%C@08N+ +73d/N*�BC37¦s8�*P%Hr < 3.@:6¨3.@:*35'_/N% ��*�@:*�rs()*�'�,.')6¨* < ()35'�6J@:*�')*�rs()*�'�rs8J+�':%#')()*�+-,7/�* < 35+76J8�(:,�;<"=,"3�6J,"@A,.BC*�BH,&!



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � c
����� � '�#���:;')��#�� %('��!*-,.�� 102�3 4' 5  489 ":���:; 6�=<>������8?�;@-,BAC #� 

e 6N@A%#r < %#6J,.BN3.ILK)*�(:%C�.3X/�3D6N@A3 K *�()3X/�*P8J+b,.B#W.3.@A%C(:+73D6J,"@A,.B#*�BC3OK*Q3X/�*`3.IN()*�@�8N+ /�*�')*�+X6�*�rJi�32'A8�6¨*�@A%C3.@
< 35+ @:*�B#,�;<"=,"3 �,2�.*�@A' =,"3X':*�¦s8�*�r < %#,.B !�1435+ %#':()32*�+ +X*�r£()* ��*ZY�%#')()*�+ /N%#�.*�@A')35' � ,"()3.@:*�'0¦s8N*`rN* < *�':':%C(:,.+735'< 35rN':%#/�*�@o,"@_6J,"@A,-6N@:3 K)*�(:,"@GrN35':')35'G,.BCW.3.@A%C(:+735'_6J,"@A,.BC*�B#35' < 35+ 3�%#rs(:8N%C()3�/�*R3.IN()*�@G3�+X*�B#i�3.@V/N*�')*�+76¨*/�rNi�3^6¨35':'�KM �.*�Bw/�*�rs()@:3 /N,.'2@:*�')()@A%);<"=3.*�'F/�3 6N@:3.I9BC*�+X,�')*�rJ/�3 ':35B#8 < %C35rN,./N3�!^�w':':*�' � ,"()3.@:*�'D' =,"3P[ � �J��� � X�5}s� � } ����� � }|�5� � �J� � �O~ ��~��|~�� � ����� � � � � �9� ����~ �5� ����� � * � �J��� }s� � � ~A����� �x� }O� ��� ����~ �5� ����� � }� �9� � �L� � ����� � !

�D�J��� � �£}s� � } �����g� }��5� � �J� K*G,F(:,"@:*�� ,F/N*V/N%C�&%#/N%#@ *�¦s8N%#(:,"(:%C��,.+X*�r£()*G3F()@o,"IJ,.B#i�3P*�rs()@:*G35'46N@:3 < *�'O�':,./�3.@:*�'V/N%#')6¨35raKM �.*�%H'�!
e ()*�+76¨32/N*G*ZY&* < 8?;<"=,"3X()3.(:,.B�/N3D,.B#W.3.@A%C(:+73 K*P,26N@A%#r < %#6J,.B�6N@:*�3 < 8�6J,�;<"=,"3X/J,R6N@A3.W.@A,.+X,�;<"=,"3X6J,"@o,.BC*�B#,6�*�B#3 � ,"()3 /�*�')*�@D8N+ < 35+76¨35r�*�r£()*¥*�':')*�r < %#,.B�rJ, < 35+76J,"@o,�;<"=,"3 *¥+7*�BHi�3.@A,.+7*�rs()3 /N35'R6N@A3.W.@A,.+X,.'�! e()*�+76¨3�/N*2*ZY&* < 8?;<"=,"3 /�*78N+ 6N@:3.W.@A,.+X, /N*�6�*�rJ/�*2/N*2()@
,*�' < 35+76¨35r�*�r£()*�' [ � } � � � � }O� ��� � �L� � ����� � �� } � � ��� � ~�� � � * � } � � � � } � �9� ����~ �£� ����� � !
e � } � � � � }O� �9� � �L� � ����� � K*73 ()*�+76¨3 W5,.')()3^rJ,�*ZY&* < 8?;<"=,"3^/J,.' < 35+76J8�(:,�;<"=3.*�'F')3.IN@:*D35'P/N,./N35'/�3-6N@A3.IJBC*�+X,&!V1435+X3-�&%#+735'GrN,-')*&;<"=,"3  "!TS$�¨3�%H/�*�,.B`K*7¦s8N*R')*2(:%C�.*�@A+735'�] 6J@:3 < *�'A':,./�3.@:*�'V()@A,"IJ,.B#iJ,.rN/�3rN,-*ZY&* < 8?;<"=,"3�/�*D8N+ 6N@:3.IJB#*�+X,J��,�*ZY&* < 8?;<"=,"3�/�3�,.BCW.3.@A%C(:+73�')*�@JK,��9rJ,.B#% ��,./N,7*�+  ���]7�"K*�':%H+X,.'P8NrN%H/N,./�*�'/�*D()*�+76¨3�/N3�,.B#W.3.@A%C(:+73�')*�¦d8�*�r < %H,.B ! * *�':')* < ,.')3��a()3&/�3 3�()*�+76¨3 /�35'`6N@:3 < *�':':,./N3.@:*�'Q')*�@A%#,¥W5,.')()3grN,< 35+76J8�(:,�;<"=,"3�!
EG*�r�35+X%#rN,.+X35' � } � � �7� � ~�� � � 3�()*�+X6�3V¦s8�*�8N+ 6N@A3 < *�':'A,./�3.@aW5,.')(:,G,"W58N,"@A/N,.rJ/�3_/N,./�35'�/�*v358�()@A35'6N@:3 < *�':':,./�3.@:*�'�!wE`8�@A,.rs()*P*�':')*P()*�+X6�3���35'_6N@:3 < *�':':,./�3.@A*�'�r =,"3 � ,���*�+ r�*�rJis8N+ ()@o,"IJ,.B#i�3 K8�(:%#Bm!
-?%#rN,.B#+7*�rs()* �w3 � } � � � � }¢� �9� ����~ �£� ����� � K*�3 ()*�+76¨3�8�(:%#B#%6��,./�3g6¨*�BC35'D6J@:3 < *�'A')35'D6J,"@A, *�rs�d%H,"@* @:* < *�I¨*�@^+7*�rN':,"W.*�rJ'�! e � � � ��� ���b� } � � �l� } � �9� ����~ �£� ����� � 6¨3d/�* ')*�@^+X*�/N%#/�3 *�+t()*�@A+735'/N, ��� � �} � � ~ � * /N, ��� � � ��� � � � � � ��� � ! U ��� � �} � � ~ � K* 3h()*�+X6�3h8N(:%#B#% ��,./�3 rN,h6N@:*�6J,"@A,�;<"=,"3 /�36J, < 3.()* 6J,"@A, < 35+28NrN% < ,�;<"=,"3��_* ��� � � �L� � � � � � ��� � K* ,��.*�BC3 < %#/N,./�*g@:*�,.BG/�*g()@o,.rN':+X%#'A' =,"3��0358���� � *6�3.@X8JrN%#/N,./�*�/�* ()*�+76¨3�! >v@A3.W.@A,.+X,.'X')*�¦d8�*�r < %H,.%#'7r =,"3�8�(:%#BH% ��,.+ < 35+F8NrJ% < ,�;<"=,"3�*�rs()@:*�35'76N@A3 < *�':':35' �6�3.@A(:,.r£()3 rN, �O~ ��~ �O~�� � ����� � � � � ��� ����~ �5� ����� � rN* < *�':':%C(:,.+735'Q/J%#+X%#rd8N%C@03¥()*�+76¨3¥/N* < 35+28NrN% < ,�;<"=,"3�!$d* < 35+76J,"@A,"@o+735'?3Q()*�+76¨3QW5,.')()3R/�* < 35+28NrN% < ,�;<"=,"3 < 35+ 3Q()*�+76¨3Q()3.(:,.BN/�*0*ZY&* < 8?;<"=,"3R,.BCW.3.@o%C(:+73��5()*�+735'¦s8�*X,�@A*�/N8?;<"=,"3�/�35' < 8N':()35'P/�* < 35+28NrN% < ,�;<"=,"3¢K*-8J+X,�/N,.'P+7*�B#iN3.@:*�''��3.@o+X,.'Q/�*X')*D3.IN()*�@R,.8J+7*�r£()3g/�3/�*�')*�+76¨*�rNi�37/�35'_,.BCW.3.@A%C(:+735'�!
� Y�%#')()*�+ /N%C�.*�@A':,.'���3.@A+-,.'_/�*R+-%#rN%#+X%6��,"@43�()*�+76¨3X3 < %C35')3-/�*�rs()@:3¥/�35'06N@:3 < *�':')35'_*F8N+-,X/�*�B#,.'�K*F,� �J��� }d� � � ~A����� �¢� }O� �9� ����~ �5� ����� � }O� �9� � �a� � ����� � �L¦d8�* < 35rN':%H')()*7rN,�,"()@A%CIJ8N%);<"=,"3¥/�*78N+-,�358 +-,.%#'r�3��",.'R(:,"@A*���,.'R6J,"@A,�+X,.rs()*�@R3 < 8�6J,./N3^8N+ 6N@A3 < *�':':3�*�rN¦d8N,.r£()3^*�':')*-6J@:3 < *�'A')3�,"W58N,"@A/N,g,��9rN,.BH% ��,�;<"=,"3/�*P8N+X,7/�*�()*�@o+X%#rN,./N, < 35+28NrN% < ,�;<"=,"3�!wp ':')3 K*PIJ,.':(:,.r£()*2/N% � KM < %#B�/�*P')*�@�3.IN(:%H/�3XrN,D6N@JK,"(:% < ,&!* , < 35r < *�6 ;<"=,"3^/�*D8N+ +73&/�*�BC3�6J,"@A,¥,.BCW.3.@A%C(:+X35'`6J,"@A,.BC*�BC35'
��()*�+X35'P¦s8N*DB#*���,"@`*�+ < 35rs(:, ()3d/N35'`35',.')6¨* < ()35'V/�*�' < @A%C()35'_, < %H+X,J�J6J,"@o,X%#')()3�6N@:* < %#':,.+X35'�/�*Z�9rN%#@�+73d/N*�BC35'_')3.Ig35'V¦d8N,.%#'�35'_,.BCW.3.@A%#(:+735'_69,"@A,��BC*�BC35'G')*�@ =,"3 /�*�')*�rs�.35BC�&%#/�35'�! * 3 < ,.')3 ')*�¦d8�*�r < %#,.B ��3�+73d/N*�BC3 � � � I�� � ������� ���£�5}s��� � } �O�J� S L<�8�(:%#B#% ��,./N3F6J,"@o,F376J@:3 K *�()37*P,.r_K,.B#%#')*`/�*Q,.BCW.3.@A%C(:+X35'�')*�¦d8�*�r < %#,.%#'
� < 35rN'A%#')()*P/�*Q8N+X,D8NrJ%#/N,./�* < *�r£()@A,.BL/�*6N@:3 < *�':':,.+7*�rs()3 < 35+ 8N+X,-+X*�+hK3.@A%#,¥/�*D, < *�':')3 ,.BC*�,"(NK3.@A%C3 ,.r�*ZY�,./N,�,�*�B#,&!Re < 35r\K)8Nrs()3¥(�KM 6J% < 3¥/�*2%HrN'O�()@A8?;<"=3.*�'06J,"@o,F*�':()*P+73d/N*�BC37%#r < B#8N%9,7BC*�%C(:8�@o,R*`*�' < @A%#(:,7rN,D+7*�+hK3.@A%#,J�&*Q3.6¨*�@A,�;<"=3.*�'�,"@o%C(:+OK*�(:% < ,.'0*PB�K3.W5% < ,.'



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � j
I_K,.':% < ,.'�!-e , < *�'A')3^, ¦d8N,.B#¦d8�*�@Q6¨35':% ;<"=,"3�/N, +7*�+ K3.@A%#,¥6¨3d/�*7')*�@R*���*�(:8N,./N3 *�+ ()*�+76¨3 < 35rN')(:,.rs()*.! * 3+73d/N*�BC3^6J,"@o,^, < 35+76J8�(:,�;<"=,"3 6J,"@A,.B#*�B#,J� ,g':%#(:8N,�;<"=,"3	K*�+X,.%#' < 35+76JB#*ZY&,g*�+ �&%C@:(:8J/�*-/N,g*ZY&%H')(),*�r < %#, /�*8N+ < 35r K:8Nr£()3P/N*46J@:3 < *�'A':,./�3.@:*�'v%Hr£()*�@ < 35rN* < (:,./�35'v*�+7*�+ K3.@A%#,.' BC3 < ,.%#' ,.r�*ZY�,./N,.'v,`*�':':*�' 6N@:3 < *�':':,./�3.@A*�'�!U W5,"@A,.rs(:%#,�/�*D¦s8�*23 , < *�':')3�,¥¦s8J,.B#¦s8N*�@V6¨35':% ;<"=,"3�/N,�+7*�+hK3.@o%#,-6¨3&/�*F':*�@	��*�%C()3¥*�+ ()*�+76¨3 < 35rJ')(:,.r£()*� < , < 35rN/N% < %C35rJ,./N, �,F*ZY&%H')(),*�r < %#,D/�*`8N+X,2+7*�+hK3.@A%#,FW5BC3.IJ,.B9*Q,R*Z� < % ,*�r < %#,D/N,F@:*�/�*`/�*G%Hr£()*�@ < 35rN*ZY =,"37¦d8�*6N@:3��&%#/�*�r < %#,`, < 35+F8JrN% < ,�;<"=,"3P*�rs()@:*�35' 6J@:3 < *�'A':,./�3.@:*�' *V,Q+7*�+hK3.@A%#,`W5B#3.IJ,.B ! * 3 < ,.':3R/N,Pr =,"3Q*ZY�%#')(�,*�r < %H,/�*�':':,¥+7*�+hK3.@A%H,-W5BC3.I9,.B�3¥()*�+76¨3�/�*2, < *�'A')3�/�*�6¨*�rN/�*�@JK,�/N,¥B#,"(),*�r < %#,¥*7B#,"@:W58�@A,�/�*2IJ,.rN/N,¥/N,�@:*�/�*D%#rJ�()*�@ < 35r�*ZY =,"3�! UGB K*�+ /�35'7,.':6�* < ()35'-,"I�3.@o/N,./�35'D,"(sK*^,.¦s8J% �w8N+ +73&/�*�BC3 ,.BCW.3.@�KM (:+X% < 3 6J,"@A, /�*�' < @A*��.*�@X*,.rN,.B#%#':,"@�,.B#W.3.@A%C(:+735'069,"@A,.BC*�BC35'0(:,.+FI�K*�+ /�*��.*R':,"(:%#' ��,���*�@V35'�')*�W58N%#rs()*�'�@A*�¦s8N%H':%C()35'�!

D ~ � ��� ~ � ~�� � � } [R3 +73&/�*�BC3�/�*��.*¥')*�@F':%H+76JBC*�'`3^'A8&� < %C*�rs()*X6J,"@A,^/�*�' < @:*��.*�@D,.BCW.3.@A%C(:+X35'P6J,"@A,.B#*�BC35'
��, < %#BH+7*�r£()* �96J,"@A,X,.rJ,.B#%#':,"@_+-,"()*�+X,"(:% < ,.+7*�rs()*7+7*�/N%#/N,.'_/�*P*ZY&* < 8?;<"=,"3¥%H+76¨3.@:(:,.r£()*�' < 35+73-�.*�B#3 < %#/J,./�* �< 35+F8NrJ% < ,�;<"=,"3 *�8�(:%#BH% ��,�;<"=,"3g/N, +7*�+hK3.@o%#,&!^�f,.%#rN/N,J��3 +73d/N*�BC3^r =,"3 /�*��.*�')*�@F�&%#r < 8JB#,./�3�, r�*�rNid8N+X,< B#,.':')*P69,"@:(:% < 8NB#,"@0/�*F,"@A¦s8J%C()*�(:8�@A,.' �&*P6¨3.@:(:,.rs()3-/�*��.*F')*�@_%#rN/N*�6�*�rJ/�*�r£()*Q/�*PiJ,"@A/�©�,"@:*.!


�� �?��} � } ��� � �?~ � ~�� � � } [L32,.BCW.3.@A%C(:+X3P6J,"@A,.BC*�B#3R/�*�')*�rs�.35BC�&%#/�3P6J,"@o,Q3F+73&/�*�BC3F/�*��.*G':*�@ � , < %#B#+7*�rs()*%#+76JBC*�+X*�r£(NK,"�.*�BarN35' < 35+76J8�(:,./N3.@:*�'06J,"@A,.B#*�BC35'0*ZY�%#')()*�rs()*�'�!
�V+-, W.@A,.rN/�*��","@A%C*�/N,./�*�/�* +73&/�*�BC35' ��35%46N@:3.6¨35')(:, 6J,"@A, , < 35+76J8N(:,�;<"=,"3�6J,"@A,.BC*�BH,&! * =,"3Oi�K, 8N++73d/N*�BC3 ¦s8�*7')* K:,�,.+769B#,.+7*�rs()*D8N(:%#B#% ��,./�3 I /N, +7*�'A+X, ��3.@o+X, ¦s8N*23�+X3d/�*�B#3�':*�¦s8�*�r < %#,.B k_UG] LV69,"@A,3 6J@:3 K *�()3 * ,.r�K,.B#%#':*�/�*�,.BCW.3.@A%C(:+X35'F69,"@A,.BC*�BC35'�! uv,.+735'7,"6N@A*�')*�r£(:,"@D()@
,*�'X+X3d/�*�B#35'F¦d8�*�' =,"3 IJ,.')(:,.rs()*8�(:%#B#% ��,./N35'�r�3�/N*�')*�r£�.35B#�d%#+X*�r£()3�*F,.r�K,.B#%H')*R/�*R,.B#W.3.@A%C(:+735'V6J,"@A,.BC*�B#35'�!0>�35':()*�@A%C3.@A+7*�rs()*2��,.+735'G/N%#' < 8�(:%C@')*�8N'�+|K*�@A%#()35'�*R/�*Z� < % ,*�r < %#,.'�!�e`'_+73d/N*�BC35'�' =,"3P[
 "!_]g3d/�*�B#3-/�*P]g*�+hK3.@A%#,-1435+X6J,"@:(:%#B#iJ,./N,&!
Sd!_]g3d/�*�B#3-/�*Pk�*�/N*
\d!_]g3d/�*�B#3-k�*�,.BmKM ')(:% < 3
uv,.+735'G,"6N@:*�')*�rs(:,"@V/N%#�.*�@A')35'0,.BCW.3.@A%#(:+735'�6J,"@o,D*�':')*�'_+X3d/�*�B#35' �N,.rN,.B#%#'A,"@�,.' < 35+76JBC*ZY�%#/N,./N*�'0*���,���*�@8N+X,DIN@:*��.* < 35+76J,"@A,�;<"=,"3�*�r£()@:*R*�':')*�'_+X3d/�*�B#35'�!

��������� ��� #�	 ��
 #�	 �
� �����#�� �����
#�������� � ��
�����	��
e �O��� }d� � � } � } � {�9��~ �^� �9� ��� ����~ � �L� � � < 35rN':%H')()*G/N*G8N+ < 35r K:8Nrs()3D/N*V6N@A3 < *�':'A,./�3.@:*�' � < ,./N,D¦d8N,.B< 35+ 8N+X,D+7*�+ K3.@A%#,DBC3 < ,.B�6N@JK3.6N@o%#,J�s6¨3&/�*�rN/�32*ZY&* < 8�(:,"@V')*�8J'06N@JK3.6N@o%C35'46N@:3.W.@A,.+X,.'_BC3 < ,.%H' �&*P, < 35+F8NrJ%P�< ,�;<"=,"3 *�r£()@:*235'G6N@:3 < *�':':,./�3.@A*�' K* ��*�%#(:,-,"()@A,��vK*�'P/�*D8N+X,�8NrN%#/J,./�*P/�*D+7*�+hK3.@A%#, < 35+76J,"@:(:%HB#iN,./N,&!G10,./N,6N@:3 < *�':':,./�3.@�K*28NrJ% < ,.+7*�rs()*F%#/�*�rs(:%¡� < ,./N3-6¨3.@V8N+�KM rN/N% < * I rGK8N+7*�@:3¥%#rs()*�%C@:3KL<�J3�¦d8N,.BQK*D8�(:%#B#%6��,./�3XBC3 < ,.BP�+7*�r£()*.!g10,./N, 6¨35':% ;<"=,"3 /N,�+7*�+hK3.@o%#, < 35+76J,"@A(:%#B#iN,./N,�(:,.+FI�K*�+ < iN,.+-,./N,g/N*-+7*�+hK3.@A%H, W5BC3.IJ,.Bw6�35'A':8N%8N+X,7%#/�*�rs(:%¡� < ,�;<"=,"3 I�*�rN/�*�@:*&;< 3KL0*P6¨3d/N*`':*�@V, < *�':':,./J,X6¨3.@_¦d8N,.B#¦d8�*�@06N@:3 < *�':':,./�3.@�!wU < ,./N,-%#rJ')(:,.r£()*R35'6N@:3 < *�':':,./�3.@:*�'P6�3&/�*�+ *�')(:,"@P*�+ /�35%#'G*�')(:,./�35'�[P,"(:%#�.35'P358 %#rN,"(:%#�.35'�!710,./N,�6N@:3 < *�':':,./�3.@Q6¨35':'A8N%�8J+X,8NrN%#/N,./N*R/�* < 35rs()@:35BC* ��¦d8�*26J,.':':,�,�%#rJ')()@A8?;<"=,"3¥,�')*�@G*ZY&* < 8�(:,./N,�r�3 < ,.':3�/N3-6N@:3 < *�':':,./N3.@G*�':(:,"@`,"(:%#�.3�!�w+ < ,./N,-%#rN')(:,.rs()* �N()3&/�35'035'�6J@:3 < *�'A':,./�3.@:*�'�,"(:%#�.35'�*ZY&* < 8�(:,.+ %HrN')()@A8?;<"=3.*�' I /J% ��*�@A*�r£()*�'_358�r =,"3KL<�J')3.IJ@:*/N,./�35'Q6¨35':':%#�.*�B#+7*�rs()*X/N% ��*�@:*�r£()*�'�!¥e`'R/J,./�35' < ,.B < 8NBH,./�35'Q6¨*�BC3 6N@:3 < *�':':,./N3.@ �_*-¦d8�*X')*�@ =,"3g8�(:%#BH% ��,./�35'



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � �

6�3.@0358N()@:35'�6N@A3 < *�':'A,./�3.@:*�'�')*�@ =,"3X*�' < @A%C()35'_6¨*�BC3D6N@:3 < *�':':,./�3.@H�4rN,7+7*�+hK3.@o%#, < 35+76J,"@:(:%HB#iN,./N, I 8�(:%#BH% ��,.rJ�/�3P�","@A%�K,"�.*�%#' W5B#3.IJ,.%#' ( < 35+769,"@:(:%#B#iN,./J,.'<Lo!���':')*_+X3d/�*�B#3P3 ��*�@A* < *V8N+X,`*�':()@A8�(:8�@A,PIJ,.')(:,.rs()*V,"()@A,"(:%C�",P69,"@A,3 /�*�':*�r£�.35BC�&%#+7*�rs()3 /�*-(dK* < rN% < ,.'7,.B#W.3.@�KM (:+X% < ,.'R6J,"@A, < 35+76J8�(:,�;<"=,"3 6J,"@o,.BC*�B#,&!�U -?%CW58�@o,  "!T\g%#B#8N')()@o,�3+73d/N*�BC3X/�*P+7*�+hK3.@o%#, < 35+76J,"@:(:%HB#iN,./N,&!

P1 P2 Pp. . .

. . .

Memória Memória Memória

                Rede de Interconexão

         Memória Global

-�%#W58�@A,  "!T\ [4ef+X3d/�*�B#3X/�*P+7*�+hK3.@A%H, < 35+76J,"@:(:%#BHiN,./N,
� Y�%#')()*�+ /�35%H'�+73&/�35'�I_K,.'A% < 35'�/�*`3.6�*�@o,�;<"=,"37*�+ +7*�+hK3.@A%#, < 35+76J,"@A(:%#B#iN,./N,L[ '�KM r < @:35r�32*Q,.':'�KM r < @A35r�3�!�V+ +73d/N*�BC3-/�*R+ K,.¦s8N%HrN,X'�KM r < @:35rN,D6J,./�@ =,"3 K*F, �V� � �J� ��}d� � � ������� ���£�5}s��� � �N��� ~�� } I � � � � Lo!EV*�'A/�*X¦s8N* < ,./N,�6J@:3 < *�'A':,./�3.@`6¨3d/�*2*ZY&* < 8�(:,"@R8N+X,¥%#rN':()@A8?;<"=,"3�358 3.6�*�@o,"@P/N,./�35'`/N% ��*�@:*�rs()*�'Q/N,.¦s8N*�BC*�'*ZYd* < 8�(:,./N35'-358 3.6¨*�@A,./N35'D6�3.@�,.BCW58N+ 358�()@:3 6J@:3 < *�'A':,./�3.@-/N8N@A,.r£()*�8J+X, 8NrN%#/J,./�*¥/N* ()*�+76¨3��4r�35'A')3+73d/N*�BC3-/�*R+X*�+hK3.@A%#, < 35+X6J,"@:(:%#B#iJ,./N,OK*F/�3-(:%C6¨3-]^p ] EF!�U_6¨*�':,"@G/N%#':':3��N35'_,.BCW.3.@o%C(:+735'G/�*�')*�rs�.35BC�d%H/�35'6J,"@A,F3F+73&/�*�BC32/�*V+7*�+ K3.@A%#, < 35+X6J,"@:(:%#B#iJ,./N,J�d+-,.%#'v*�')6¨* < %¡� < ,.+7*�r£()*G6J,"@A,F3D+73d/N*�BC3R>wkVUV] (),*�+ 'A%#/�3/�37(:%C6¨3�$dp ]gE2!
UVrs()*�'v/�*�,"6J@:*�')*�rs(:,"@A+735' 3`6N@JK3"Y�%#+73`*ZY&*�+76JBC3��.�",.+735'v, < @A*�' < *�r£(:,"@4,.'v/N8N,.' < 35rJ')()@A8?;<"=3.*�'v':*�W58N%#rs()*�',Xr�35':':,7BH%#r�W58N,"W.*�+�,.B#W.3.@�KM (:+X% < ,L[
 "!���� )�� ( � ��� (	��

�������
Sd!���� )�� ( ��� � � ��� 
��������

eb*���*�%C()3^/N,�%HrN')()@A8?;<"=,"3���� )�� ( � ��� (	� K*�+73��.*�@23 IJBC3 < 3�/�*-/N,./N35' � ��,"@A+X,���*�rN,./�3 rN, +7*�+hK3.@o%#,
< 35+76J,"@:(:%#BHiN,./N, 6J,"@A, , ��,"@o%�K,"�.*�B�BC3 < ,.B���!¢$&%#+-%#B#,"@A+7*�rs()* �w3 *���*�%C()3O/N,�%#rN':()@A8?;<"=,"3���� )�� ( ��� � � ��� K**�' < @:*��.*�@G3X/N,./�3-BC3 < ,.B! rJ,7��,"@o%�K,"�.*�B < 35+76J,"@A(:%#B#iN,./N,#"X!
$ Oa} � ��� �	� D ��� � � �h� � � �&% EG,./N3^8N+ �.*�()3.@��b/�* �  lS�'¥r`K8N+X*�@:35' �a*X8N+-, >wk_UG] < 35+ �6N@:3 < *�':':,./�3.@:*�' 0 S US0 ¡ U)()()(&US0+*(�J/�*�')* K:,.+735' < 35+76J8�(:,"@G,-')35+X,�2  �ZI  &L � � I S-L �-,),), � � I � Lo!�10,./N,



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  ��
6N@:3 < *�':':,./�3.@2*ZYd* < 8N(:,^3 +7*�':+73 ,.BCW.3.@A%C(:+X3���/�*�' < @A%C()3g,.¦d8N%w6J,"@A,�3 6N@:3 < *�':':,./N3.@�0��q!ge UGBCW.3.@A%C(:+73O %#+76JBC*�+X*�r£(:,D*�':':*Q*ZYd*�+769BC3�!
�¥��� �J�"~H��� � � D �9� � � � � � � �
$ ����� � � ��� �G+t�.*�()3.@ � /�* 3.@A/�*�+ �  S�'O,"@A+X,���*�rN,./�35' rJ,O+7*�+ K3.@A%#, < 35+76J,"@:(:%#BHiN,./N,|/�* 8J+X,>wk_UG]O!JUV'���,"@A%�K,"�.*�%#'�BC3 < ,.%#'�%#rJ% < %#,.B#% ��,./J,.'�' =,"3 � *P3-r`K8N+X*�@:37/�3X6N@:3 < *�':':,./N3.@H�:!
D � {J � ��� U ')35+X,`/N,.'�*�r£()@o,./N,.' /�*�� ,"@A+X,���*�rJ,./�35' rN,G��,"@o%�K,"�.*�B < 35+76J,"@:(:%#BHiN,./N,�2�!ve �.*�()3.@ � +X,.r£(dK*�+')*�8 �",.BC3.@_%#rN% < %#,.B !
I  &L!��� )�� ( � ��� (	� 
�� 
 � � � ( �
I S-L!��� )�� ( ��� � � ��� 
 (�����
 � � �
I \-L ��� � �	�  f � ��{} BC3.W � � � ��5�

I \d!# &L ��} ��� � �"S�
 } ��� �� �I \d!# "!# &L���� )�� ( � ��� (	� 
���
�
 ��� * � �����-,I \d!# "!TS-L���� )�� ( � ��� (	� 
���
�
 � � ����� ,I \d!# "!T\-L���� ����� ,I \d!# "!n[KL���� )�� ( ��� � � ��� 
 � ����
 � � � ,
I�[KL ��} �  f } ��� �� � ��� )�� ( ��� � � ��� 
 � ��� �-,
� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �

E`8�@A,.rs()*w35'�6J,.'A')35'w *4S$��8N+-, < K3.6J%#,H�¢/�* �lK* < @A%H,./N,0*DK*�,"@o+X,���*�rN,./N,�rJ,�+7*�+hK3.@A%H, < 35+76J,"@:(:%#BHiN,./N,I�6�3&/�*�+ ')*�@�, < *�':':,./N,.'w6�3.@v¦d8N,.B#¦d8�*�@ 6N@A3 < *�':'A,./�3.@ Lo!ve *�':¦d8�*�+X,Q/�* < 35+7698�(:,�;<"=,"3�I�6J,.'A')3R\-LPK*�IJ,.')*�,./N3*�+�8N+X, K,"@:�.3.@:*RIJ,.B#,.r < *�,./N,DI9%#r�K,"@A%#, < 8 K:,.' ��35B#iN,.' < 3.@:@:*�':6�35rJ/�*�+ ,"35'0*�BC*�+7*�rs()35'_/N*\�F!wU -?%CW58�@A,����%#B#8N')()@o,03Q,.BCW.3.@A%C(:+73V6J,"@A,V3 < ,.')3`35rN/�* �  jd!veh6N@:3 < *�':':,./N3.@�@A*�')6¨35rN'NK,"�.*�Bs6�*�BH,�*ZY&* < 8?;<"=,"3P/N,V3.6�*�@o,�;<"=,"3K*�%#rN/J% < ,./�3^,"IJ,.%CYd3 /�3gr�K3g@:*�6N@:*�':*�r£(:,.rN/N3g,�3.6¨*�@A,�;<"=,"3�! e�,.B#W.3.@A%C(:+73xK*�'�KM r < @:35r�3���358O')* K:,J�?*�+�8J+X,8NrN%#/N,./N*V/�*Q()*�+76¨3 < ,./N,D6N@A3 < *�':'A,./�3.@0()*�+�,26¨*�@A+X%#':' =,"32/�*`*ZY&* < 8�(:,"@V8J+X,D%#rN')()@A8 ;<"=,"3F358�6¨*�@A+X,.rN* < *�@%#rN,"(:%C�.3�! * 3.()*7¦d8�* 0 S �¨¦s8N*�K*D@:*�')6¨35rN'NK,"�.*�B�6¨*�B#,-,.B#()*�@A,�;<"=,"3�/�3¥��,.BC3.@`/�* � I  &L0*26¨3.@V*�' < @A*��.*�@P,�')35+-,*�+ 2��s*�')(NK,2')*�+76J@:*V,"(:%C�.3D/N8�@o,.r£()*`,P*ZY&* < 8?;<"=,"3X/�32,.BCW.3.@A%C(:+73��d*�rN¦d8N,.rs()3Z0! ��$0!"��J0!#�*�0!$�*�')( =,"37,"(:%C�.35',"6�*�rJ,.'�/N8�@A,.rs()*Q35'�69,.':')35'P Q*2Sd! %

EG*Z�9rN%#+735'D, � ��� �?��}YO ~�� � � } � } � } � � � ��� � �J��}d� � /N*¥8N+ ,.BCW.3.@o%C(:+73 >wk_UG] < 35+X3 ':*�rN/�3 3()*�+76¨3F()3.(:,.B < 35rN':8J+X%#/�3F6�*�B#3F,.BCW.3.@A%#(:+73TI r`K8N+7*�@:32/�*V69,.':')35'4/�32,.B#W.3.@A%C(:+73KL<�&35rN/�* < ,./N, < 35+76J8�(:,�;<"=,"3*���*�(:8N,./J,-*�+ 6J,"@A,.BC*�B#3 < 35r£()@o%CIJ8N% < 35+ 8N+X,�8NrN%#/J,./�*Q6J,"@A,-3-()*�+76¨3-()3.(:,.B"��%#rJ/�*�6¨*�rN/�*�rs()*P/�3�r`K8J+7*�@:3/�*06N@:3 < *�':':,./�3.@A*�' *�r£�.35B#�d%#/N35'?*�, � �9� �?��} O ~�� � � } � }-� ��� �5}s����� ���J� }s� < 35+73R')*�rN/N3Q3P+X,.%C3.@wr`K8J+7*�@:3/�*D6N@:3 < *�':':,./�3.@:*�'P*�r£�.35BC�&%#/�35'`*�+ ¦d8N,.B#¦d8�*�@`6J,.':':3�/�3 ,.BCW.3.@A%C(:+73�!DU � �9� ����} O ~�� � � } � } }d����� �� � K*/�*Z�9rN%#/J,Q/N,R+7*�'A+X, ��3.@A+X,P¦d8�*Gr�3 < ,.')3D')*�¦d8�*�r < %#,.Bm!�E`,./�3D8N+l,.B#W.3.@A%C(:+73F6J,"@A,.BC*�BC3F>wk_UG]��s+7*�/N%H+735'')*�8O/N*�')*�+76¨*�rNi�3g*�+�()*�@o+735'D/N,^,.r�K,.BH%#')*�/N3g6J%#3.@ < ,.')3�! $d* K:,'& 8N+�6N@:3.I9BC*�+X,�69,"@A,�3 ¦s8J,.Bw()*�+735'8N+�,.BCW.3.@A%#(:+73X>wkVUV] ¦s8N* K*P*ZYd* < 8N(:,./�3X*�+�()*�+X6�3 [ I � L\I < 35+76JBC*ZY�%#/N,./�*Q/�*Q()*�+X6�3769,"@A,.BC*�BC3KL48N'A,.rJ�/�3:0 I � L I < 35+76JBC*ZY�%#/N,./N*R/�*R6J@:3 < *�'A':,./�3.@:*�'<L06N@:3 < *�':':,./�3.@A*�' �969,"@A,-8N+-,X%#rN')( ,,.r < %#,X/�*F(:,.+X,.rNi�3:� !Ve6N@:3&/N8�()3�()*�+76¨3��m6N@:3 < *�':':,./�3.@)( I � L� [ZI � L+*X0:I � L I r`K8N+7*�@A3�/N*X3.6¨*�@A,�;<"=3.*�'P@:*�,.BH% ��,./N,.'<LV@:*�6J@:*�')*�rs(:,3 � � � ��� /�3 ,.BCW.3.@o%C(:+73 6J,"@A,.B#*�BC3�! K� ��K, < %#B��.*�@A%¡� < ,"@¥¦s8�*�8J+ ,.BCW.3.@A%C(:+X3�6J,"@A,.BC*�B#3�>wk_UG] 6¨3d/�*�':*�@
< 35r£�.*�@:(:%H/�3 *�+ 8J+ ,.B#W.3.@A%C(:+73 ')*�¦d8�*�r < %#,.B4¦s8N* K*�*ZY&* < 8�(:,./�3 *�+ ()*�+76¨3-, I.( I � LDLo! >?,"@A, %#':')3��v'A%#+ �6JBC*�':+7*�rs()*Q()*�+735'�¦d8�*Q':%#+28NB#,"@�35'H0:I � L�6N@:3 < *�':':,./�3.@:*�'�*�+/, I 0 I � LDL�()*�+76¨3���6J,"@o, < ,./N,Z[ZI � L�6J,.':':35'



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  . 
6J,"@A,.BC*�BC35'�! �V+ ,.B#W.3.@A%C(:+73�6J,"@A,.B#*�BC3�6J,"@A,¥3 +73d/N*�BC3 >wk_UG] K* } � � ~ } ��� } ')* K*7*ZYd* < 8�(:,./N3�*�+ ()*�+76¨36J,"@A,.BC*�BC376¨35B#%HBC3.W5,"@A%C(:+X% < 3 I., I BC3.W � � LDL08N':,.rN/�3X8J+�r`K8N+7*�@A376�35BH%#r�35+X%#,.B�/�*P6J@:3 < *�'A':,./�3.@:*�'ZI � '�L<�J35rJ/�*
] U 3 ��� *�� K*23-(:,.+X,.rJi�3¥/J,X*�rs()@A,./N,¥/�3�,.BCW.3.@o%C(:+73�! �G+ ,.B#W.3.@A%C(:+73¥6J,"@A,.BC*�B#3->wkVUV] K* {�N��~ �O� ')*3-')*�8 < 8J')()3 ��3.@_%CW58N,.BL,"3-()*�+76¨3-/�3�+7*�B#i�3.@_,.B#W.3.@A%C(:+73X')*�¦d8�*�r < %H,.B�6J,"@A,73�6N@:3.IJB#*�+X,&! �G+ ,.BCW.3.@A%#(:+73K3.(:%#+7376¨3d/N*P/�*�%¡Y�,"@�/�*P')*/� BC3��J':*���3.@�3.IJ(:%#/�378N+�,.BCW.3.@o%C(:+73X')*�¦d8�*�r < %#,.B�+-,.%#'0*Z� < %C*�rs()*.! �G+�,.BCW.3.@A%#(:+73K*|K3.(:%#+X3�,"IJ')35BH8�()3�')*2')*�8 < 8N')()3 ��3.@`%CW58N,.B�,"3�()*�+76¨3¥/�3�+7*�BHi�3.@V,.BCW.3.@o%C(:+73�':*�¦s8�*�r < %#,.B �J*2*�')()*2()*�+76¨3
��3.@_%#W58N,.B�,"3�B#%H+X%C()*`%#r ��*�@A%C3.@0/�3X6N@A3.IJBC*�+X,&!

��� � ��(�����

� * ��&�
 ��� � ( ���+&)* *�������( &%*
D } � � } � � ~ � ~ � $ � � ~ } ��� }d� 6¨35B#%#r�35+X%H,.B  
�G� � �J��}d� � � $ � � ~ } ��� }d� 6�35BH%#BC3.W5,"@A%C(:+X3 6¨35B#%Hr�35+X%#,.B

, I BC3.W ¡ � L �
, I BC3.W��¡ � L � ¡

�G� � �J��}d� � �	���� � $ � � ~ } ��� }d� , I � L , I BC3.W ¡ � L
, I BC3.W ¡ � L S *

>?,"@A,-':%H+76JB#%¡� < ,"@�,�,"6N@:*�')*�rs(:,�;<"=,"3 /�*R,.BCW.3.@o%C(:+735'_>�k_UG]N�9��,.+X35'_35+X%#(:%C@�35'_/N*�(:,.B#i�*�'�@A*�B#,"(:%C�.35'��,.'3.6�*�@o,�;<"=3.*�'4/N*_, < *�':')3 �,R+7*�+ K3.@A%#,&! �V+-,P%#rN')()@o8?;<"=,"3R/�3F(:%C6¨3 � � � � ( �£35rN/N* � �$�f* (	' =,"3R�","@A%�K,"�.*�%H'< 35+76J,"@:(:%#BHiN,./N,.' ��/�*��.*2')*�@_%#rs()*�@:6N@:*�(:,./J, < 35+73-,X')*�W58J%#r£()*F')*�¦s8N*�r < %#,7/�*P%#rJ')()@A8?;<"=3.*�'�!
��� )�� ( � ��� (	��
�� �����-,
��� )�� ( � ��� (	��
�
 �����-,
��� � � � ,
��� )�� ( � � � � ��� 
 � ��� � ,

$ Oa} � ��� �gy uv,.+735' < 35rN':%#/�*�@o,"@vr�3��",.+7*�rs()*V3P6J@:3.IJBC*�+X,`/�* < 35+76J8�(:,"@4,P')35+X,�2�/�* �  xS�'`r`K8N+X*�@:35',"@A+X,���*�rN,./�35'4*�+b8N+ �.*�()3.@H�x8N(:%#B#% ��,.rN/N3P,Rr�3.(:,�;<"=,"37':%#+X6JB#%¡� < ,./J,&!?e	,.BCW.3.@A%C(:+732,"6N@:*�')*�rs(:,./�3D,.r£()*�@o%P�3.@A+7*�rs()*0*�')6¨* < %¡� < ,��",`3`6N@:3.W.@A,.+-,V69,"@A,`')*�@ *ZYd* < 8N(:,./�3Q6¨3.@ < ,./J,`6N@:3 < *�':':,./�3.@ 0��'�£35rN/�*0� � � � � 5� "!
�¥��� �J�"~H��� � y D �9� � � } � �¥{��� } ��� �
$ } ����� � � ��� �V+ �.*�()3.@`/�*W�  xS ' r`K8N+X*�@:35' �N,"@A+X,���*�rJ,./�35'�*�+ � � ��� ()()(/�Z� � 5h �
D � {J � ��� U $d35+X, 2� 
� *�� S����� � I �AL
I  &L ��� � � � � � � � 5h } � ��� � �J��}d� � � � ��5�

I  "!# &L ��� ��� � ��� ��� ,
I S-L ��� � �	� �t � ��{} BC3.W � � � ��5�

I Sd!# &L ��� � � � � ��� � �"S 
 5h } � ��� � �J��}d� � � � ��5�I Sd!# "!# &L ��� ��� � ��� 
 ��� � ����
 � � * � ,
I \-L � � ����� � ,
� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �

uv,.+735'X,"W.3.@A, ,.rN,.BH%#':,"@D, < 35+X6JBC*ZY�%#/N,./�*¥/�*�':')* ,.BCW.3.@A%#(:+73�! e >?,.':':3  K*�*ZY&* < 8�(:,./�3 *�+ ()*�+76¨3
, I  &Lo!4e >�,.'A')3DS K*V*ZY&* < 8�(:,./�3DBC3.W	�^�.* ��*�' �&*�+ < ,./N,R*ZY&* < 8?;<"=,"3DW5,.')(:,F()*�+76¨3R6J,"@o,.BC*�BC3 , I  &Lo!�e >?,.':':3



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  �S
\fK* *ZYd* < 8�(:,./N3O*�+ ()*�+76¨3 , I  &Lo!	>�3.@:(:,.r£()3��G, < 35+769BC*ZY&%H/N,./�*^/�*�'A')*g,.BCW.3.@o%C(:+73 K* ()*�+76¨3 6J,"@o,.BC*�BC3
, I BC3.W	� L < 35+ � 6N@:3 < *�':':,./N3.@:*�'�!|e < 8N':()3 /N3 ,.B#W.3.@A%C(:+73	K* , I �PBC3.W � Lo! �L*�+X35'X¦s8N*�3�,.BCW.3.@o%C(:+73	K**Z� < %C*�rs()*R+X,.'�r =,"3 K* K3.(:%#+73�! %

�V+-,F%#+X6�3.@A(:,.r£()*_¦d8�*�')( =,"32@:*�B#, < %#35rN,./N,R,"3D+73&/�*�BC32>wk_UG] /N% �_@:*�')6¨*�%C()3F,"3D¦d8�*V, < 35rs()* < *P¦s8J,.rN/�3+X,.%#'7/�*�8N+ 6N@:3 < *�':':,./N3.@7()*�r£(:,J��,"3�+7*�':+73 ()*�+76¨3��w, < *�'A':,"@�, +7*�':+-, < K*�B#8JB#, /N, +7*�+hK3.@A%H,gW5B#3.IJ,.BI BC*�%C(:8�@A,2* (�358 *�' < @A%C(:,MLo!�UG'0/N% ��*�@:*�rs()*�' ��3.@A+X,.'0/�*Q@:*�':35BC�.*�@�35' < 35rLU�%C()35'0/�*PBC*�%C(:8N@A,R358�*�' < @A%C(:,7/�*Z��r�*�+35'7+73d/N*�BC35'R* ':8NIJ+73&/�*�BC35'R/N3 +73&/�*�BC3 >wkVUV]O!we +73d/N*�BC3g>�k_UG] $ Oa�£� � � ~ � } � }d� � $ Oa�£� � � ~ � }� �"~�� } I $�� $ � LQr =,"3g6�*�@o+X%C()*X¦d8N,.B#¦d8�*�@P(:%C6¨3�/�*¥, < *�':')3g'A%#+F8JBC( ,,.r�*�3 �,g8N+X, 6¨35':% ;<"=,"3g/N,�+7*�+hK3.@o%#,< 35+76J,"@:(:%#BHiN,./N,&!ve +X3d/�*�B#3G>�k_UG] F ��� � �L��� } ��� � }d� � $ Oa�£� � � ~ � } � �"~H� } I F � $ � LL6¨*�@A+X%C()*�¦d8�*, < *�':')35'w'A%#+F8JBC( ,,.r�*�35'?,Q8N+X,V6¨35':% ;<"=,"3Q/N,Q+7*�+hK3.@o%#,V':* K),.+ ��*�%C()35'?*ZY < B#8N':%#��,.+7*�rs()*�6J,"@A,`BC*�%C(:8N@A,&!�U < *�':')35'':%#+28NBC( ,,.r�*�35'G,�8N+X,�6�35'A% ;<"=,"3¥/J,�+7*�+ K3.@A%#,�6J,"@A,¥BC*�%C(:8�@A,-*D*�' < @A%C(:,hK*D6�*�@o+X%C(:%#/�3�r�3¥+X3d/�*�B#3 F ��� � �L� X� } ��� � }s� � F ��� � �L��� } ��� � �"~�� } I F � F � Lo!s�vY&%#':()*�+ ��K,"@A%C35'w'A8�IJ+73&/�*�BC35'v/N321�k�1�� >wkVUV]��£*�B#*�'/N% ��*�@:*�+ rN,���3.@A+X, < 35+73F,Q*�' < @A%C(:,P':%H+F8NB#( ,,.r�*�,gK*_()@A,"(:,./J,&!v>�3&/�*_':*�@�/�*�+735rJ')()@A,./�3R/N*_¦s8N*_8N+ ,.BCW.3.@o%C(O�+737*Z� < %C*�rs()*P6J,"@A,78J+�/�35'�+73&/�*�BC35'0>�k_UG] (:,.+FI�K*�+ K*P*Z� < %C*�rs()*P6J,"@A,7¦d8N,.B#¦d8�*�@�358�()@:3�+73d/N*�BC3�! pq'A')36�3&/�*G')*�@ ��*�%C()3D,"()@A,��vK*�'�/N,2':%#+28NB#,�;<"=,"32*�rs()@:*`35'4+X3d/�*�B#35'�!��vK,F3 < 35r < *�%#()3D/N*G,.BCW.3.@o%C(:+73 K3.(:%#+73D/�*�6¨*�rN/�*/�3F+73&/�*�BC3R*V':8�I9+73d/N*�BC3 < 35rN':%H/�*�@A,./�3�! �G+l,.BCW.3.@A%#(:+73R6¨3&/�*_')*�@�%#+76JB#*�+7*�r£(:,./N3P*�+ /N35%#'w':8NIJ+73&/�*�BC35'
< 35+ < 35+76JB#*ZY&%#/J,./�*�' /N% ��*�@:*�rs()*�'�! >�,"@o,P+X,.%C3.@:*�'w/�*�(:,.B#i�*�' < 35+ @:*�B#,�;<"=,"3F,P+73&/�*�BC35'v>�k_UG] *_'A%#+F8JB#,�;<"=,"3*�r£()@:*R*�':')*�'_+X3d/�*�B#35' �N':8�W.*�@A%H+735'08N+X,7BC*�%#(:8�@A,D/�37()@A,"IJ,.BHi�3X/�*��P,"@A6 *Rk_,.+X, < iN,.rN/�@o,.rN�¡ �¯��m!

�V+-, 6¨*�@:W58Nrs(:, ¦s8�* 6¨3&/�*�+735' � ,���*�@ K*�3O¦s8�*�, < 35rs()* < *�@A%#,|')* 3 r`K8N+7*�@:3�/�* 6J@:3 < *�'A':,./�3.@:*�'X/J%#'O�6�35rLKM �.*�%#'�] ��35':':*�+X*�r�3.@X/�3 ¦s8N*�0 I � L�� * *�')()* < ,.')3 6¨3&/�*�+735'D,"6JB#% < ,"@23 ()*�3.@:*�+-, /�*  �@A*�r£(X¦d8�* K*8�(:%#B#% ��,./N3�6J,"@o,�@:*�/N8���%C@Q, < 35+769BC*ZY&%H/N,./�*7/�*D6N@:3 < *�':':,./�3.@A*�'P/�*X8N+ ,.BCW.3.@o%C(:+73 I ,.8N+7*�rs(:,.rN/�3^, < 35+ �6JBC*ZY�%#/N,./�*Q/�*Q()*�+76¨3KLo!
z } �J� } � � � I  4@:*�r£(<L
	 "�������
 ����"�& "�
 � (�� ��� &�

� � � * *�� *
&)( ( &%*������ � ��� ��� (������&%* � & "�
 ��������( � ��

�
����( ��� &�� ��� � ��
 � � 
 � � &�� � ����� & � & � &�
 � � ����( ��� &�� � , I��SL�� � ��
 � � &���������� & � & ��" * ����, I��4L � � &)( ��� ���� &%*�� &
� ��
 � � &���������� &�� & � ( ���%&%* *�������( &%* 
�� ����( �
" & , I ] L"!$#$� ������ &%* � & ��� � ��( � ��

� ��� � & *�&�( � 
 � � &�
 &"� ������� ����

" 

� � � 
 � � &�� � ����� & � & � &�
 ��� ��� (���� &�� ��, I��4��]��%�SL & ����
 ����
 � � &�� � ����� &
� & � ( ���%&%* *�������( &%* , I ] L"!
H } �O�9� � ��� � ����� � � $&8N6�35rJiN,-¦d8�*Dr�3�6J,.':')3T�S�a3 ,.BCW.3.@o%C(:+73�@:*�,.B#% ��*&���v3.6¨*�@A,�;<"=3.*�'�!2�L3.W.3 ()*�+735'P¦d8�*	[�  '� S �(� ¡ �)� � ��,),), �(�+* !�$d*Q8�(:%#B#%6��,"@A+735'4,"6�*�rJ,.' ]�6J@:3 < *�'A':,./�3.@:*�'0r�3D6J,.'A')3 �S��3D()*�+76¨32()3.(:,.BW5,.')()3�r�*�':()*P6J,.':')3X':*�@JK,-,.��� ��]0/P6J,.':':35'�!w�wrs( =,"3��N()*�+735'G¦d8�*Q3X()*�+76¨37()3.(:,.BL/N3X,.BCW.3.@A%C(:+73�')*�@JK,L[*1

��� S
2 � �
]43 �

*1
��� S

� �
] �¢ � � S �%� ¡ � ,),), �%� *

] �%�! �
] �%�

1435+76JB#*ZY&%#/J,./�*Q/�*Q()*�+76¨3P[ , I��4��]��%�DLo! %

uv,.+735' *ZY&*�+76JB#%C� < ,"@�, 8�(:%#BH% ��,�;<"=,"3|/N3|��*�3.@:*�+X, /�*  4@:*�r£(�6J,"@o,O+7*�BHi�3.@A,"@�, < 35+X6JBC*ZY�%#/N,./�* /�3UVBCW.3.@o%C(:+737Sd!�1435+732�d%#+X35'4,.rs()*�@A%C3.@o+7*�r£()* ��')*�8 < 8N':()3 K* , I �PB#3.W � L<�d6J%C3.@�/�32¦d8�*`, < 35+X6JBC*ZY�%#/N,./�*G/�3,.BCW.3.@A%C(:+73F')*�¦s8N*�r < %#,.BN¦d8�*�K* , I � Lo! >�3&/�*�+735'w3.IJ')*�@:�","@�¦d8�*_rN3PB#,�;< 3F/�3R6J,.':')3FS$�drN,Q6N@o%#+7*�%C@A,`%C()*�@o,�;<"=,"3' =,"3�*ZYd* < 8�(:,./J,.'\� �"S�,./J% ;<"=3.*�' � � ��[ rN,�':*�W58NrN/N,¥%C()*�@A,�;<"=,"3�� � �"j¥rN,�()*�@ < *�%C@A,J�¨*7,.':':%H+ ':8 < *�':':%C�",.+7*�rs()* �*ZYd* < 8�(:,.rJ/�3 r�3�()3.(:,.B � 5  D,./N%);<"=3.*�'Q,"3���rN,.B�/J,.'GB#3.W �O%#()*�@A,�;<"=3.*�'�!REG*�':/�*7¦d8�*D,.+RI¨35'G35'Q,.BCW.3.@A%C(:+X35'')*�¦s8N*�r < %#,.B�* 6J,"@A,.B#*�BC3�*ZY&* < 8�(:,.+�� 5f ,./N% ;<"=3.*�' ��3 < 8N')()3 K3.(:%#+73|/�3|,.B#W.3.@A%C(:+73O6J,"@A,.BC*�BC3O/N, ')35+-,



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  �\
*ZY&%#':()*.!^k�*�/N87��%#rN/�3 3 rGK8N+7*�@:3g/�*-6N@A3 < *�':'A,./�3.@:*�'F6J,"@A, ]  � ��BC3.W	� � < 35rN':*�W58N%#+735'F3.IN()*�@D,g+7*�'A+X,< 35+76JBC*ZY�%#/N,./�*Q/�3�UVBCW.3.@o%C(:+73-S2*R8N+ < 8N')()3 K3.(:%#+X3�!
$ Oa} � ��� � � D �9� � {�N��~ � � UG':':8N+X%H+735'Q¦s8N*Xr�35':':,�>�k_UG] ()*�+ ]  S�� � �  bS ' 6N@:3 < *�':':,./�3.@A*�'0 S US0 ¡ U)()()(&US0 �Q*_')* K:, %  *

�  xS�' ��� !we¢�.*�()3.@�� /N*�*�r£()@o,./N, K*V/J%C�d%H/N%#/�3V*�+ ]¥'A8�Is�.*�()3.@A*�'v(:,.BJ¦d8�* < ,./J,6N@:3 < *�':':,./�3.@ 0�� K*X@A*�')6¨35rN'NK,"�.*�B?6¨*�BC3�6N@:3 < *�':':,.+7*�rs()3�/�3 )
��K*�':%#+73^'A8�Is�.*�()3.@��ZI %DI ) 5  &L��  &L<US�ZI %DI ) 5 &L � S-L<U)()()(�US�ZI % )�Lo!�U�(sK*2,-,.BC(:8�@A, � /N, K,"@:�.3.@:*FIJ%#r�K,"@o%#,J��,7W.*�@A,�;<"=,"3�/N35' � I �AL�� '�K*2/N%C�&%#/N%#/N,F/�*P+X,.r�*�%#@A,,.r�K,.BC3.W5,g*�r£()@:*�35'"] 6N@:3 < *�':':,./N3.@:*�'�!ge r`K8N+7*�@:3^/N*-3.6¨*�@A,�;<"=3.*�' < 35r < 3.@:@:*�rs()*�'26¨35':'�KM �.*�%#'Rr�3graKM �.*�B � K*� �"S 
  S ' � 
 ! $d*gS ' � 
�� ]  S�� I�*�¦s8J%C��,.B#*�r£()*�+7*�rs()* � 345 � 5 * � �J� < 35+73|r�3 UGBCW.3.@A%C(:+73|\$�/N,./�3g, ')*�W58N%#@ L<��*�rs( =,"3 *�':':,.'23.6¨*�@A,�;<"=3.*�'D' =,"3 /N%C�&%#/N%#/N,.'Q%#W58N,.B#+7*�rs()*-*�rs()@:*¥35'"] 6N@:3 < *�':':,"3.@:*�'TI�6J,.':':3Sd!# 7r�3 UVBCW.3.@o%C(:+73�\-Lo!D1�,.':3 < 35rs()@JK,"@A%#3 I 3 5 � 5�*	� �ML<�a35'PS ' � 
 6N@:3 < *�':':,./�3.@:*�'`%#rJ/�*ZY&,./N35' < 35+ 35'+7*�r�3.@:*�'7KM rJ/N% < *�'G*ZYd* < 8N(:,.+ *�':':,.'`3.6¨*�@A,�;<"=3.*�'�I�6J,.':')3�Sd!TS /�3 UGBCW.3.@A%C(:+X3 \-Lo!7eb,.BCW.3.@A%C(:+X3¥*ZY&* < 8�(:,./�36�*�B#3 ) �"K*�':%#+X3X6N@:3 < *�':':,./�3.@�K*F/N,./�3X,X')*�W58J%C@�!
�¥��� �J�"~H��� � �	����� �J�"~����O� {�N��~��O��� � D �9� � � } � �¥{��� } ��� �X��� � � � � ��� �5}d����� ���J� 0��
$ ����� � � ��� �V+b�.*�()3.@_/N*��  S�'Pr`K8N+7*�@A35' �d,"@o+X,���*�rN,./�35'�rJ,F+7*�+ K3.@A%#, < 35+76J,"@:(:%HB#iN,./N,&! UG'��","@A%�K,"�.*�%H'BC3 < ,.%H'0%#rN% < %#,.BH% ��,./N,.'4' =,"3P[ I  &L�,73.@o/�*�+ ��� I S-L43Xr`K8N+X*�@:3)]g/�*`6N@:3 < *�':':,./�3.@A*�' ��35rN/�*�]  S�� � � ��* I \-L3-r`K8N+7*�@A3D/N3X6N@:3 < *�':':,./�3.@�)5!
D � {J � ��� Uh$d35+X,V/�35'a*�BC*�+X*�r£()35'�/�*�U ,"@A+-,���*�rN,./N,GrN,0�","@A%�K,"�.*�B < 35+X6J,"@:(:%#B#iJ,./N, 24!ve �.*�()3.@ U +X,.r£(dK*�+')*�8 �",.BC3.@�3.@A%CW5%HrN,.B !
I  &L ��� � �  � � � %DI� � ��] L � � ��5�

I  "!# &L ��� � 
 � � * � ��
 � � � � � 
 � � * � ��
 � ,
I S-L ��� � �	� �t � ��{} BC3.W � � � ��5�

I Sd!# &L ��} 3 5 � 5 * � � } ��� �� �
��� � � �  xS�' � 
 � � I ) 5h &L �  � ��{} �  xS�' � 
 � � ) � � ��5�

���

 � � ��� 
 ��� * � � ����
 ��� ,
I Sd!TS-L �5�N� � � �9�����v{� �"~�� ��} ) � S�' � 
 } ��� �� �

��� ��� � ����
 � � * � � ��� 
 � � ,
I \-L ��} )� f } ��� �� � � � ��� * � ,
� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �

e ()*�+X6�3¥/�*R*ZY&* < 8?;<"=,"3 /�3¥,.BCW.3.@A%C(:+73¥, < %#+X,�6¨3d/�*F')*�@V*�':(:%#+X,./�3 < 35+73¥':*�W58�*.!`e 6J,.':')3  R8�(:%HB#% ��,
, I � ��] L�()*�+76¨3����&%#')()3X¦d8�* < ,./N,76J@:3 < *�'A':,./�3.@0*ZY&* < 8�(:, � ��]^3.6¨*�@A,�;<"=3.*�'�!4U � ��K*�':%#+X,X%#()*�@A,�;<"=,"3-/�376J,.'A')3SP8�(:%#BH% ��, , I *¡�� � L?()*�+76¨3��s�&%#')()3R¦d8�*_8J+ 6N@:3 < *�':':,./�3.@�()*�+ ¦d8�*�*ZY&* < 8�(:,"@�r�3F+ K,�Y&%#+X3 , *¡�� � /_3.6¨*�@A,�;<"=3.*�'�!e 6J,.':')3¥\D8�(:%#B#% ��, , I  &L4()*�+76¨3�!w>�3.@:(:,.rs()3��937()*�+76¨3-/N*Q*ZYd* < 8?;<"=,"3�()3.(:,.BL/�3�,.BCW.3.@A%C(:+73|K*2/N,./�376¨3.@

[ �7I � L! ,
�� �
] ������� *1


 � S
2 �S 
 ]�3���  , I �] � B#3.W � L

/�*P, < 3.@A/�3 < 35+�37*�')6¨*�@A,./N376�*�B#37()*�3.@:*�+X,-/N*P �@A*�r£(�!



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  Z[
�L*�+X35'V¦d8�*P/N8�@o,.r£()*R,.'_6N@A%#+X*�%C@A,.'�%C()*�@A,�;<"=3.*�'G/�3-,.BCW.3.@o%C(:+73�� < ,./N,X6N@:3 < *�':':,./�3.@G':%#+28NB#,23X()@A,"IJ,.BHi�3¦s8�*F')*�@A%#,D*ZY&* < 8�(:,./�3�6�3.@V8N+ < 35r K:8Nrs()3-/�*P6N@A3 < *�':'A,./�3.@:*�'�!0$d*P3-r`K8J+7*�@:3X/�*P6J@:3 < *�'A':,./�3.@:*�' ��3.@V%#W58N,.B, � ��BC3.W	� �£6¨3d/N*�+735' 3.IJ')*�@A��,"@4¦s8�*_3R()*�+76¨3PW5,.')()3Dr�*�':'A,.'w%C()*�@A,�;<"=3.*�'�r =,"32,.BC()*�@A,R3P()*�+76¨3F/�*_*ZYd* < 8?;<"=,"3()3.(:,.BJ/�3P,.BCW.3.@o%C(:+73��s¦d8�*�K* , I BC3.W � Lo! EG*�6¨35%#'v/N,.' 6J@A%#+7*�%C@o,.'�%#()*�@A,�;<"=3.*�' �&¦s8N,.rJ/�3Qr =,"3R+X,.%#' ¦d8�*H� ��B#3.W �6N@:3 < *�':':,./�3.@:*�'`' =,"3�r�* < *�':'JK,"@A%C35' �¨3�,.BCW.3.@A%C(:+73hK*2%H/ ,*�r£(:% < 3�,"3 ,.BCW.3.@A%C(:+X3¥>�k_UG] 3.@A%CW5%#rJ,.B !Ve < 8N')()3�/�3,.BCW.3.@A%C(:+73 I�6J@:3d/J8�()3P/N, < 35+76JB#*ZY&%#/J,./�*0/�3Q()*�+76¨3Q6J,"@A,.BC*�B#3 < 35+ 3Pr`K8N+X*�@:3P/�*06N@:3 < *�':':,./N3.@:*�'v8N':,./N35'<L<�K* , I � Lo!?>�3.@:(:,.rs()3Q3`,.BCW.3.@A%C(:+73gK* K3.(:%#+73�!ve ,.BCW.3.@A%C(:+73`r =,"3G*���*�(:8J,GB#*�%C(:8�@A,.'�r�*�+ *�' < @A%C(:,.' < 35r < 3.@:@A*�r£()*�' �BC3.W.3-8N':,D3�+73d/N*�BC3X>wkVUV] �wkV��� ! %

U ¦s8N,.rs(:%#/N,./N*-/�35'R/J,./�35'P()@A,.rJ' ��*�@o%#/�35'`*�rs()@:*�,g+7*�+hK3.@A%#, < 35+X6J,"@:(:%#B#iJ,./N,�*�,.'F+7*�+hK3.@A%#,.'FBC3 < ,.%#'/�35'�/N% ��*�@:*�r£()*�'46N@A3 < *�':'A,./�3.@:*�'�@:*�6N@A*�')*�r£(:,D,D¦d8N,.r£(:%H/N,./�*`/�* < 35+28NrN% < ,�;<"=,"3Xr�* < *�':'NK,"@A%H,F6¨*�BC3D,.BCW.3.@A%#(:+73�!* 3-+X3d/�*�B#3X>wk_UG] *�':')*R,.':6�* < ()3�r =,"3|K*FBC*��",./�37*�+ < 35r£(:,J��8N+X,D�.* �F¦d8�*P,.':'A8N+7*/� ')*R¦d8�*P3-()*�+76¨3X/�*, < *�':')3�,�+7*�+hK3.@A%H,D6�3.@V¦s8N,.BH¦s8�*�@_6N@:3 < *�':':,./�3.@ K* < 35rN')(:,.rs()*.!0�w':')* ��,"()3 ��,�� < 35+ ¦d8�*R, < 35+769BC*ZY&%H/N,./�*/�*_8N+ ,.BCW.3.@o%C(:+73R>�k_UG] ':* K),P+28N%C()3P/J% ��*�@A*�r£()*�/�35'v@:*�':8NBC(:,./N35'v/�*�3.IN(:%H/�35'?*�+l%#+X6JBC*�+7*�rs(:,�;<"=3.*�'w/�*�'A')*,.BCW.3.@A%C(:+73�*�+ ':%#':()*�+X,.'`/�* < 35+76J8�(:,�;<"=,"3 6J,"@o,.BC*�B#,�*ZY&%#':()*�r£()*�'�!F�w+ ��8Jr?;<"=,"3¥/J%#':')3���,"6¨*�':,"@Q/�3 +73&/�*�BC3>wk_UG]¤':*�@D8J+X,^*ZY < *�BC*�rs()* ��*�@:@o,.+7*�r£(:, 6J,"@o,g6J@:3 K *�(:,"@7,.BCW.3.@o%C(:+735'26J,"@A,.BC*�B#35' �vr�* < *�':':%#(:,.+735'7/�*�8N++73d/N*�BC3X¦s8N* < ,"6N()*P35'_/N*�(:,.B#i�*�'0@:*���*�@:*�rs()*�'_, < 35+28NrN% < ,�;<"=,"3�/�3X,.BCW.3.@o%C(:+73�!
��������� ��� #�	 ��
 #�	 ��� ��	 �
e �O��� }&� � � } � } � } ��(:,.+FI4K*�+ < iN,.+X,./�3 /�* �O��� }d� � � } � } ��{�J�"~ � �?~ � ���"~��?�4{J � � � BC*��",�*�+ < 35r��':%#/�*�@A,�;<"=,"3 , < 35+28NrN% < ,�;<"=,"3�,"()@A,��vK*�'2/N,¥%#r < 3.@:6¨3.@A,�;<"=,"3 /N,¥()3.6¨35BC3.W5%#,�/N, � } � } � } ~ ��� } � � ��� } O �� � /N35'6N@:3 < *�':':,./�3.@:*�'7rN3 6J@JK3.6N@A%C3 +73&/�*�BC3�!N�G+X, � } � } � } ~ ��� } � � �9� }YO �� � K*�8N+ < 35r K:8Nr£()3 /�* < ,.rN,.%H'7/�*< 35+F8NrJ% < ,�;<"=,"3 ¦d8�*�B#%CW5,.+ 35'D6N@A3 < *�':'A,./�3.@:*�'X8NrJ'2,"35'-358�()@:35'�! * *�':')*�+73&/�*�BC3���8N+ 6N@:3 < *�':':,./�3.@Xr =,"36�35'A':8N%�, < *�':')3 �,X8N+X,-+7*�+hK3.@A%#,7B#3 < ,.B�,.':')3 < %#,./N,X,7358N()@:3X6N@:3 < *�':':,./N3.@�I +7*�+hK3.@A%H,X/N%#')()@o%CIJ8aKM /J,MLo!v10,./N,6�35'A% ;<"=,"3�/�* < ,./N,¥+7*�+hK3.@A%#,-BC3 < ,.B�6¨35':':8N%�8J+X,-%#/N*�r£(:%¡� < ,�;<"=,"3XI�*�rN/�*�@A*&;< 3KL�*F6¨3d/�*F')*�@G, < *�'A':,./N,¥,"6�*�rJ,.'6�3.@G')*�8g6N@:3 < *�':':,./�3.@G,.':')3 < %#,./�3�!_U < ,./N,¥%#rN':(:,.r£()*F35'V6J@:3 < *�'A':,./�3.@:*�'_6�3&/�*�+ *�')(:,"@`*�+ /�35%H'�*�')(:,./�35' [,"(:%C�.35'w358¥%#rN,"(:%#�.35'�!w1�,./N,Q6N@A3 < *�':'A,./�3.@w6¨35':':8J%N':8N,P8JrN%#/N,./�*�/N* < 35r£()@A35BC* �d¦d8�*V6J,.':':,P,F%#rN')()@o8?;<"=,"3R,R':*�@*ZYd* < 8�(:,./J,X6J,"@A,X*�BC*.!���+ < ,./N,-%HrN')(:,.rs()* � < ,./N,76N@A3 < *�':'A,./�3.@_,"(:%C�.3�*ZYd* < 8�(:,�8N+X,X%HrN')()@A8?;<"=,"3���6¨35':'A%C�.*�BP�+7*�r£()*D/N% ��*�@:*�rs()*F/N,�/�35'_/N*�+X,.%#' ��')3.IN@:*2/N,./�35'V6�35'A':%C�.*�B#+7*�rs()*R/N% ��*�@:*�rs()*�'�!Vel+73&/�*�BC3-/�*F@:*�/�*F6�35'A':8N%,"@A¦s8J%C()*�(:8�@A,7]gpq] Ef*P6¨3&/�*`3.6�*�@o,"@_r�3X+73&/�3X'�KM r < @:35r�37358�,.':'�KM r < @:35r�3�!

�V+-, /J,.' ��3.@A+X,.'7/N35'F6J@:3 < *�'A':,./�3.@:*�'D')* < 35+28NrN% < ,"@:*�+ rN3 +73&/�*�BC3 /�*¥@:*�/�* �w8J':,.rN/�3 , @:*�/�*�/�*%#r£()@A* < 35r�*ZY =,"3��VK*D,"()@A,��vK*�'P/N, ����� �5� � } � } � ���N�J} � � ! * ,�,"I�3.@o/N,"W.*�+ /�* ����� �5� � } � } � ���N�9} � � ��,/N%C�&%#' =,"3R/�35'�/N,./�35'�*V/N,.'�(:,"@:*�� ,.'4*�r£()@:*V35'w6J@:3 < *�'A':,./�3.@:*�' �&,.B K*�+ /�3RW.*�@A*�r < %#,.+7*�rs()32/J,.' < 35+28NrN% < ,�;<"=3.*�'*�r£()@:*D*�BC*�'
�VK*7/�*2@:*�')6¨35rN'A,"IJ%#BCIJ%H/N,./�*Q/�3�6N@:3.W.@A,.+-,./�3.@�!R$d*78N+ 6N@:3 < *�':':,./�3.@\�06N@:* < %H':,"@
��6J,"@A,�*���*�(:8N,"@,.BCW58N+X,�3.6¨*�@A,�;<"=,"3��L/�*D8N+ /N,./�3�¦s8�* ��35% < ,.B < 8NB#,./�3¥6¨*�BC3�6J@:3 < *�'A':,./�3.@ ����3�6N@:3 < *�':':,./�3.@���*�rs�&%#,-*�':()*/N,./�3 69,"@A,�3O6N@:3 < *�':':,./�3.@:�TI ,"()@A,��vK*�'�/N*^8N+X,O+7*�rN':,"W.*�+:L<�V8N':,.rN/�3O,�@:*�/�* /�*^%#rs()*�@ < 35r�*ZY =,"3���*g36N@:3 < *�':':,./�3.@��V@:* < *�I¨*�*�')()*�/N,./N3�!�eQ'P()*�+76¨35'R/N*-()@A,.rN'A+X%#':' =,"3�/J,.'F+7*�rJ':,"W.*�rN'R,"()@o,��vK*�'7/J,�@:*�/�*�/�*%#r£()*�@ < 35r�*ZY =,"32' =,"3F%HrN/�*�()*�@A+X%HrN,./�35'HI�6¨3.@dK*�+ �9rJ%C()35'<Lo! * 3.()*G¦s8N* �sr�*�')()* < ,.')3���8N+ 6J,"@w/N*�6N@:3 < *�':':,./�3.@A*�'r =,"3 r�* < *�':'A%C(:,�3.IN@o%CW5,"()3.@A%#,.+7*�rs()*^')*�@¥,./ K:, < *�r£()* �G3�6N@:3 < *�':')3O/�*�*�rs()@:*�W5,"@ < ,./J, +7*�rN'A,"W.*�+ /N,�'A8N,
��35rs()*R,"3�':*�8�/�*�')(:%#rN3OK* < iN,.+X,./N3-/�* ���N� }d� � } ����� !

>?,"@A,^%#+X6JBC*�+7*�rs(:,"@P35'R,.B#W.3.@A%C(:+735'Fr�3^+73&/�*�BC3^/N*X@:*�/�*�' ��6N@:* < %#'A,.+735'R/�* < 35rN')()@A8?;<"=3.*�'2,./N% < %#35rN,.%#'I ��} ��� * � }s�5} ~ � } L<�arN,¥r�35':':,¥B#%#r�W58J,"W.*�+ ,.BCW.3.@�KM (:+X% < ,J��¦d8�*R6¨*�@A+X%#(:,.+ , < 35+28NrN% < ,�;<"=,"3�*�rs()@:*D35'V6J@:3��



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  ��
< *�':':,./�3.@:*�'�!
 "! ��� � ��

� � � �
Sd! ��� % �'����� 
 � ��
 �
�V+ 6N@:3 < *�':':,./�3.@ 0 �9,"3X*ZY&* < 8�(:,"@`,X%#rN':()@A8?;<"=,"3 ��} ��� �N*�rs�&%#,X8N+X, < K3.69%#,X/�*�� ,"3�6N@:3 < *�':':,./�3.@ 0 � �*-6J,.':'A,^,g*ZYd* < 8�(:,"@7%#+X*�/N%#,"(:,.+7*�rs()*�,^6N@JK3"Y�%#+X,�%#rJ')()@A8?;<"=,"3�! �G+ 6N@A3 < *�':'A,./�3.@Z0 ��,"3 *ZYd* < 8N(:,"@D8J+X,%#rN')()@A8 ;<"=,"3 � }d�5} ~ � } ��':8J')6¨*�rN/�*7,�*ZY&* < 8?;<"=,"3 /�*-')*�8 6N@:3.W.@A,.+X,^,"(sK* ¦d8�*X35'F/N,./�35'R/N3�6N@:3 < *�':':,./�3.@Z0��')* K),.+ @:* < *�IJ%#/N35'�!¥��r£( =,"3�� 0 ,"@A+X,���*�rN,^35'R/N,./�35'R*�+ � * < 35rs(:%#rd8N,�,^*ZYd* < 8?;<"=,"3 /�*-':*�8 6N@:3.W.@A,.+-,&!�w':':,.' < 35+28NrN% < ,�;<"=3.*�' ' =,"3 ��*�%C(:,.'?/N,G')*�W58N%#rs()*���3.@A+X,L[�3 ��} ��� @:*�,.B#%6��,_3G*�r£�&%C3`/�*�8J+X,V+X*�rN':,"W.*�+f/�*�8N+6N@:3 < *�':':,./�3.@`,"3�358�()@:3¥*�K*Dr =,"3��mIJBC3&¦s8N*�,.r£()* �¨*23 � }s�£} ~ � } @:*�,.B#% ��,�3�@A* < *�IJ%#+7*�rs()3¥/N*F8N+X,�+7*�rN':,"W.*�+* K*RIJBC3&¦d8�*�,.r£()*.!
e +73&/�*�BC3D/�*`@:*�/�*G6�3&/�*`')*�@0�&%#')()3 < 35+73X8N+bW.@A,���3��  I � U � L<��35rN/N* < ,./J,D�vK*�@:(:% < *W� � � @:*�6J@:*/�')*�r£(:,78J+l6N@A3 < *�':'A,./�3.@
�&* < ,./N,D,"@:*�')(:, I �SU �$L � � @A*�6N@:*�')*�rs(:,D8N+ < ,.rN,.B�/�* < 35+F8NrJ% < ,�;<"=,"37IJ%#/N%#@:* < %C35rN,.B*�r£()@:*¥35'F6N@:3 < *�':':,./�3.@:*�' �V* ��!^�vY&%H')()*�+ /N%#�.*�@A')35'P69,"@ ,,.+7*�()@:35'28N':,./�35'F6J,"@A,^,��",.B#%#,"@D,�()3.6¨35BC3.W5%#,g/�*8N+X,X@A*�/�*.!G$d* K:,-3�W.@A,���3��  I � U � L_@:*�6N@:*�':*�r£(:,.rN/N3-3�+X3d/�*�B#3�/�*F@:*�/�* �¨/�*Z�9rN%#+X35'03 �?~ �� � } ����� /�*

� < 35+73^':*�rN/�3�,�/N%H')( ,,.r < %#, +hK,�Y�%#+X,�*�rs()@:*-¦d8N,.%#'A¦s8�*�@`6J,"@F/�*X�vK*�@A(:% < *�'�!�U � ��� }d� ��~ �L~�� � � } /�*	� K*@:*�6N@:*�')*�rs(:,./N,76¨*�BC3 � � � � � {� O ~��O� /N* � � �2!
uv,.+735'`%#rs()@:3d/J8���%C@�,.'G')*�W58N%#rs()*�'_()3.6¨35BC3.W5%H,.'�@:*�6N@A*�')*�r£(:,"(:%#��,.'G/�*R@A*�/�*�'_/�*F%#r£()*�@ < 35r�*ZY =,"3P[03 � ��� � S� ~ � }s� � �&3 � }d� � �?~���~ � } � � ~��9� �J� *G3 � ~ �v} � � ���v� !wu K,"@A%H,.'�358�()@A,.'�()3.6¨35BC3.W5%#,.'.��3.@A,.+ %#rs()@:3d/J8���%#/N,.'�**�')(:8N/N,./N,.'
�Jr =,"37*�')(NK,�/�*�r£()@A3X/�3X*�' < ,3.6¨3X/�*�')()*R()@A,"IJ,.B#i�3X,-,.r�K,.B#%#')*Q/�*�'A':,.'�()3.6¨35BC3.W5%#,.'�!

� ��� �YS�
 ~ � }d� � } � � � }&�
e � ��� � S � ~ � }s� � < 35rN'A%#')()*-/�*V]O6N@:3 < *�':':,./N3.@:*�' 0 S US0 ¡ U)()()(+US0 � < 35r�* < (:,./�35'2*�+ 8N+�,"@:@A,&��B#%#r�*�,"@�!�e6N@:3 < *�':':,./�3.@ 0��?*�')(NK, < 35r�* < (:,./N3¥,"3 0�� � S *R,"3 0��
� S �N')*�+76N@:*P¦d8�*Q*�BC*�'_*ZY&%H')(:%C@:*�+ !wef/J% ,,.+7*�()@:3X/�*F8N+,"@:@A,
� B#%Hr�*�,"@ I +hK,�Y�%#+X,7/N%#':( ,,.r < %#,2*�r£()@A*R8N+ 6J,"@V/�*Q�vK*�@:(:% < *+L¥K*4] 5  `*R')*�8 W.@A,.8g+hK,�Y�%#+73OK*FSd!

P1 P2 P3 P4 P5 P6 P7 P8

-?%CW58�@A,  "!n[P[ �V+ ,"@:@A,
� B#%Hr�*�,"@ < 35+ 35%C()3X6J@:3 < *�'A':,./�3.@:*�'
�V+ ,.r�*�B0K*G8N+ ,"@:@o,
�XB#%#rN*�,"@v/�*�6N@:3 < *�':':,./N3.@:*�'w35rJ/�*�35'v6J@:3 < *�'A':,./�3.@:*�'	0 S *�0 � *�')( =,"3F/N%#@:*�(:,.+7*�rs()*< 35r�* < (:,./�35'�!

$ Oa} � ��� � � D �9� � � } ��� � } ���J� } � ��� � � }&� $d* K),�� 8N+ �.*�()3.@ /�*�3.@A/N*�+ � � < 35rN':%#/�*�@A* 36N@:3.IJBC*�+-,4/N* < 35+76J8�(:,"@�,�')35+X, 2� �ZI �ML � ,),), �W�ZI �$5P &L�*�+ 8N+ ,.rN*�B < 35+ ]R6J@:3 < *�'A':,./�3.@:*�' ��35rN/�* ]��� !�$d* K), .  � ��]L!	� K*Q6J,"@:(:% < %C35rN,./�3D*�+�]�IJBC3 < 35' � < 35+73X':*�W58�*	[ �  I � �+US� S U)()()(
US� ��� S L<��35rN/N* < ,./J,� �¨()*�+ (:,.+-,.rNi�3 .&!?>�3&/�*�+735'�/�*�()*�@A+X%HrN,"@v,P')35+X,Z2 < ,.B < 8NB#,.rJ/�3 ) �  �+�OI �1.-L � ,),), �T�+�DIDI � �  &L'.�5� &L<�6J,"@A,7� � ��� ] 5  ��N*R*�r£( =,"3¥, < 8N+F8JB#,.rN/�3X,7')35+-, ) S � ) ¡ � ,),), � ) �d!
$d*_326N@:3 < *�':':,./N3.@ 0 � /�*Gr�35':':,R@:*�/�*G()*�+ %#rJ% < %#,.B#+7*�rs()* �  � � *�+ ':8N,R+X*�+hK3.@A%#,FBC3 < ,.B"�£6J,"@A,F()3&/�3� � � � ] 5� "!v�wrs( =,"3�� < ,./N,26N@:3 < *�':':,./N3.@�6¨3&/�* < 35+7698�(:,"@0BC3 < ,.BH+7*�r£()*Q,2')35+X, � I �ML � ,),), � � I .�5  &L



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  �¯
*F6¨3&/�*�+735'_, < 8J+F8NBH,"@V,¥')35+X,¥/�*�':')*�'V��,.B#3.@:*�'_6¨*�@ < 3.@A@:*�rN/�3 < %#@ < 8NB#,"@A+X*�r£()*F3¥,.r�*�Bm!Ve �",.BC3.@`/N,-')35+-,')*�@JK,X,"@A+-,���*�rN,./N,7*�+ 0 ��!4ef,.B#W.3.@A%C(:+73X,X':*�@�*ZYd* < 8N(:,./�3-6¨3.@ < ,./N,-6N@:3 < *�':':,./�3.@�K*R/J,./�3X,"IJ,.%¡Y&3P[
�¥��� �J�"~H��� � � D �9� � � } ��� � } ���J� } � ��� � � }d�
$ ����� � � ��� I  &L-e r`K8J+7*�@:3�/�3 6N@A3 < *�':'A,./�3.@ � ��I S-LXe rGK8N+7*�@:3 ] /N* 6N@:3 < *�':':,./�3.@:*�' � I \-LXe � �"K*�':%#+X3':8�I��m�.*�()3.@��  �ZI �".�[RI � �¢ &L'. 5h &L�/�*Q(:,.+-,.rNi�3 .J��35rN/�*W.  � ��]�!
D � {J � ��� >v@:3 < *�':':,./N3.@�0�� < ,.B < 8NB#,23D��,.BC3.@��  � �¡ � � ,),), �N�T� .��"��')35+X,��7,"3D�",.BC3.@0/�* 2O@:* < *�IJ%#/�326¨*�B#,*�':¦s8N*�@A/N, *�6J,.':':,^3 2¢@A*�':8NBC(:,.rs()*-6J,"@o,�,^/N%#@:*�%C(:,&!��`8N,.rN/�3^3g,.BCW.3.@A%#(:+73�()*�@A+X%HrN,J�Y0 � ()*�@JK,g,^')35+-,24!
I  &L!��� ����* � � ,),), � ��� � � ,
I S-L ��} �  ¢� } ��� �� � � � �$,

�5�J� � � �9�����v{� ��~�� ��� % �'����� 
 ��� � ��� ! �"� � ( �-,
I \-L � � ��� � ,
I�[KL ��� � � 
�� � � � ��� � � ( �-,
I �-L ��} �  ¢� } ��� �� � ��� % � � ��� 
�� � � ��� ! � � �'( � ,
� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �

1�,./N,¥6N@:3 < *�':':,./N3.@ 0 � < 35+7*&;< , < ,.B < 8NBH,.rN/�3T� �SI �". � ,),), � � �SIDI � �  &L'. 5  &L��L*7,"@A+X,���*�rN,�3 �.*�()3.@@:*�':8NBC(:,.rs()*�rJ,0��,"@o%�K,"�.*�B£BC3 < ,.B��N! * 3_6J,.'A')3GS$�"3_6J@:3 < *�'A':,./�3.@ 0 � %#rJ% < %#,.B#% ��,43V��,.BC3.@�/�*4$ < 35+ �J�"*�rN¦d8N,.rs()3
< ,./N,-8N+ /�35'�358N()@:35'_6J@:3 < *�'A':,./�3.@:*�'V':8N')6¨*�rN/�*P,-*ZYd* < 8 ;<"=,"3¥/�3-6N@:3.W.@A,.+X,-*�')6¨*�@A,.rN/�3-@:* < *�I¨*�@_3�/J,./�3/�3|':*�8 �&% ��%#rNiN3�*�':¦d8�*�@A/�3�! e 6J@:3 < *�'A':,./�3.@T0 � < ,.B < 8NB#, 2  � � I �ML � ,),), ��� � I . 5  &L-* *�r£�&%#, 3@:*�':8NBC(:,./N3^,"3g')*�8O�&% ��%#rNi�3 /N,g/N%C@:*�%#(:, r�35'R69,.':')35'F\�*-[g@:*�')6¨* < (:%C�",.+7*�r£()*.! * *�':')*�6¨35r£()3�� 0 S @:* < *�I¨*� �-I �ML � ,),), � � ��I . 5� &Lv*G@:*�()35+X,D,R*ZY&* < 8?;<"=,"3X/�*G')*�8¥6N@:3.W.@A,.+-, < ,.B < 8JB#,.rN/�3Z�ZI �ML � ,),), � � I .�5  &L ��ZI .ML�� ,),), � �ZI S�. 5¢ &LQr�3^6J,.':')3g\ �?3�6J@:3 < *�'A':,./�3.@
��*�r£( =,"3��?*�rs�d%#,�3gr�3��.3^�",.BC3.@P6J,"@A,^,�/N%C@:*�%#(:, r�36J,.':')3X[�!	�`8N,.rN/�3X,X*ZYd* < 8?;<"=,"3¥/�35'�6J@:3.W.@A,.+X,.'0*�+ ()3d/N35'035'�6N@A3 < *�':'A,./�3.@:*�'�()*�@o+X%#rN,J�70 �Q,"@A+X,���*�rN,-,')35+X,:24!

U < 35+76J8�(:,�;<"=,"3|*ZY&* < 8�(:,./N,O6�3.@ < ,./N, 6J@:3 < *�'A':,./�3.@ < 35rJ':%#')()*^/N* . 3.6¨*�@A,�;<"=3.*�'¥r�3�6J,.':':3  "! * 35'6J,.':')35'RS¥*-\$�L35'Q6N@:3 < *�':':,./�3.@A*�'W0 ��*ZY&* < 8�(:,.+ 8N+X,�3.6¨*�@A,�;<"=,"3�!7>�3.@:(:,.rs()3���3 ()*�+X6�3�/N*2*ZY&* < 8?;<"=,"3 /�3,.BCW.3.@A%C(:+73 K*�, I � ��] L<�a/N%CW5,.+735'`¦d8�* [�

��� �� ��	I � ��] L<�a35rN/�*�� K*78N+X, < 35rN')(:,.rs()*.!F>�3.@Q358�()@A3�BH,./�3��¨36N@:3 < *�':':,./�3.@ 0 �_()*�+ /�*_*�')6¨*�@A,"@�,"(dK*Q¦s8N*_,R')35+-,R6J,"@ < %#,.B�) � � ,),), �X)���� S ')* K:, < ,.B < 8JB#,./N,P,.rs()*�'�¦d8�*V*�BC*6�35'A':, < 35+76J8�(:,"@ 3`6J,.':':3Q�d! �L3.W.3��£3Q()*�+76¨3`()3.(:,.B�/�* < 35+F8JrN% < ,�;<"=,"3W[�

����� K*06N@A3.6�3.@ < %C35rN,.Bd,"3Q6N@:3&/N8�()3
]������ �+�NI � L  ]YI�� �Z����L<�"35rN/�*�� K*�3V()*�+X6�3G/N,V()@A,.rN':+X%H':' =,"3��"*�� K*�,V(:,�Y�,GrJ,_¦d8N,.Bs,G+7*�rN'A,"W.*�+ 6¨3&/�*')*�@�()@o,.rN':+X%C(:%H/N,&!�eh()*�+76¨3V()3.(:,.B&/�*�*ZYd* < 8?;<"=,"3d3^K*4/N,./N3_6¨3.@ [  [ 
�� � � � [ 

�����  !� I � ��] L ��]YI�� ������Lo!
%

e � }d� � K*28N+-,7�.*�@A' =,"3�IJ%#/J%#+7*�rN':%#35rN,.B¨/�3-�.*�()3.@QB#%#rN*�,"@
�J¦d8�* < 35rN'A%#')()*F/N*"]  � ¡ 6N@:3 < *�':':,./�3.@A*�',"@:@A,.r K:,./�35'2*�+ 8N+X, +X,"()@A% � � * � �w35rN/�*¥3 6J@:3 < *�'A':,./�3.@ 0 �#" �¥*�')(NK, < 35r�* < (:,./N3 ,"35'D6N@:3 < *�':':,./�3.@A*�'0 �%$ S " �`*W0��&" �'$ S ��')*�+76N@:*`¦d8�*`*�BC*�'�*ZY&%H')(:%C@:*�+ !we /N% ,,.+X*�()@:37/�*Q8N+ +7*�':i < 35+ ]  '� ¡ 6N@:3 < *�':':,./N3.@:*�'-K*
( ] ��*Q3XW.@A,.8 + K,�Y&%#+X3X/�*P¦s8J,.B#¦s8N*�@�r_K3|K*P[�!w�w':(:,D()3.6�35B#3.W5%#,D()*�+�/N%C�.*�@o':,.' < ,"@A, < ()*�@�KM ')(:% < ,.'_,"()@o,"*�r£()*�' �(:,.%#' < 35+73g':%#+76JBH% < %#/N,./�* �¨@:*�W58JB#,"@A%#/N,./N*2*-*�' < ,.B#,"IJ%#BH%#/N,./�*.!7UGBoK*�+ /N%#'A')3��a*�B#, ()@o,./N8��X,.'P*�':()@A8�(:8�@A,.'R/�*



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  �c
< 35+76J8�(:,�;<"=,"3�¦d8�*�,"6J,"@:* < *�+ *�+ +F8J%C(:,.'D,"6JB#% < ,�;<"=3.*�'�! 1435rs(:8N/�3�� *�+ � 8Nr?;<"=,"3 /�3 /N% ,,.+7*�()@:3 /�3 
 &%*�
K�¦s8N,.':*P()3d/J, < 35+76J8�(:,�;<"=,"3¥r =,"3X()@A%C�&%#,.B�@:*�¦d8�*�@�� I ( ] L�6J,.':')35'�!
� ~ �v} � � ���v�
e � ~ �v} � � ���v� < 35rN':%H')()*�/�* ]  S��-6J@:3 < *�'A':,./�3.@:*�'2%#rs()*�@ < 35r�* < (:,./�35'D*�+ 8N+ < 8�I¨3�I¨3s35BC*�,.rN3g/�*¥/N%P�+7*�rN' =,"3 ,`¦d8�* 6¨3d/N*v')*�@�/�*Z��rN%#/�3 < 35+73G')*�W58�*.!v$d* K),H� � � S � � � ¡ ()()( � �v,0@:*�6J@:*�')*�rs(:,�;<"=,"3VIJ%Hr�K,"@A%#,�/�* � ��35rJ/�*� � � � ] 5| "!�e 6N@:3 < *�':':,./�3.@H0��PK* < 35rN* < (:,./�3-,"35'�6N@:3 < *�':':,./N3.@:*�' 0 ��� �	� ��35rN/N* ��
 �
�  � � � S ()()(�� � � ()()( � ���*�� � �
  5 � � ��6J,"@A, � � � � , 5¢ "!-�w+ 358�()@A,.'P69,.B#,��d@A,.' ��/�35%#'`6N@:3 < *�':':,./N3.@:*�'P' =,"3 < 35rN* < (:,./�35'F':* �*2')35+X*�r£()*7')* ��,.'G@:*�6N@:*�':*�r£(:,�;<"=3.*�'`IJ%Hr�K,"@A%#,.'ZI ����� *DL_/�*2':*�8N'FKM rN/N% < *�'V/N% ��*�@:*�+ ,"6¨*�rN,.'G*�+ 8N+X,�6�35'A% ;<"=,"3�!* 3.()*2¦s8�*PrN35':')35'06N@A3 < *�':'A,./�3.@:*�'0*�')( =,"3¥%#rN/�*ZY�,./�35'�/N*P�X,"(sK*"] 5h "!

e iJ%C6¨*�@ < 8�I¨3D()*�+ 8N+-,7*�')()@A8�(:8N@A,X@:* < 8N@A':%C�",&!4>�3&/�*�+735'G,.+76JB#%H,"@_8N+ < 8NI�3¥/�* ,�/N%#+X*�rN' =3.*�'�69,"@A,8N+ /�*�,��f �/N%#+X*�rN' =3.*�' < 35r�* < (:,.rN/�3 35'D6N@:3 < *�':':,./N3.@:*�' < 3.@:@:*�')6¨35rN/�*�rs()*�'D/�35'D/�35%#' < 8�I¨35'2/�*�, /N%P�+7*�rN' =3.*�'�!�eQ'Q*�rN/�*�@:*&;< 35'R/�35'Q6N@:3 < *�':':,./N3.@:*�'P/�*X8N+ /N35' < 8�I¨35'Q()*�+ 3 ��� � +-,.%#'Q':%CW5rN%C� < ,.r£()*7%CW58J,.B ,� �v3^358�()@A3 < 8�I¨3�()*�+�35'R*�rJ/�*�@:*&;< 35'2/�35'P6N@A3 < *�':'A,./�3.@:*�' < 35+ 3 �����v+X,.%#'F':%CW5rN%¡� < ,"(:%C�.3^%CW58N,.B�,  "!�U
-�%#W58�@A,  "!T�7%#BH8N')()@A,D8N+�iJ%C6¨*�@ < 8�I¨3 < 35+ [-/N%#+7*�rJ' =3.*�'�!

e /N% ,,.+7*�()@:3 /�*¥8N+�iJ%C6¨*�@ < 8�I¨3 , � /J%#+7*�rN':%#35rN,.BDK* %CW58N,.B�, B#3.W9] � �&%#')()3 ¦s8�*�, /N%#')( ,,.r < %H,�*�rs()@:*�35'6N@:3 < *�':':,./�3.@:*�'�0 �0*:0�� K*�%CW58J,.Bv,"3gr`K8J+7*�@:3�/�*X6¨35':%);<"=3.*�':I ����� *DLPrN,�¦d8N,.B �V* �g/N% ��*�@:*�+���6¨3.@:(:,.rN/�3��PK*+7*�r�3.@�358�%#W58N,.Ba, ,7�J*R,X/N%#':( ,,.r < %#,2*�r£()@A* 0 �`*�0 ¡�� � S K*�,N!41�,./J,D�vK*�@:(:% < *F6¨35':':8N%�W.@A,.84,  ¢BC3.W ]L!

0100

0110

0000 0001 1000 1001

0010 0011

0111 1110 1111

10111010

0101 1100 1101

-�%#W58�@A,  "!T� [	�G+�iN%#6�*�@ < 8�I¨3F()*�()@A,�� /J%#+7*�rN':%#35rN,.B
$ Oa} � ��� � � IZD �9� � �L� � ~ �v} � � �L�v� L01�,./N,D*�rs()@A,./N, � I �AL4/�*Q8N+ �.*�()3.@ � /�*`(:,.+X,.rNiN3 �	K*P%#rJ% < %#,.BP�+7*�r£()*7,"@A+-,���*�rN,./�3 rN,¥+7*�+hK3.@A%#,�BC3 < ,.B�/N3�6N@A3 < *�':'A,./�3.@�0���/N*28N+ iN%C6¨*�@ < 8NI�3X'�KM r < @:35r�3 < 35+ �  fS��6N@:3 < *�':':,./�3.@:*�'�!0e 3.IPK *�(:%C�.3 K* < ,.B < 8NBH,"@V,X')35+-,�2� � *�� S����� �ZI �OL<�J*F,"@o+X,���*�rN,"@\2hr�3X6N@A3 < *�':'A,./�3.@ 0 �"!e ,.BCW.3.@A%C(:+73D6J,"@o, < ,.B < 8NB#,"@ 2 < 35rN':%H')()*Q/�*W,X%C()*�@A,�;<"=3.*�'�!4U 6N@o%#+7*�%C@A,F%C()*�@A,�;<"=,"3 < ,.B < 8NB#,D')35+X,.'0/�*`6J,"@A*�'/�*-*�BC*�+X*�r£()35'2*�rs()@:*-6N@A3 < *�':'A,./�3.@:*�' < 8 K 35'¥KM rN/J% < *�'P/N% ��*�@:*�+�r�3^IJ%#(R+X,.%#'F':%CW5rN%¡� < ,"(:%C�.3�!��w':'A,.'F')35+-,.'' =,"3-,"@A+X,���*�rJ,./N,.'_r�3X'A8�I < 8�I¨3TI , 5h &L1� /N%#+7*�rJ':%C35rN,.B < 8 K)3 ������+X,.%#'0':%#W5rN%¡� < ,"(:%C�.3X/N37*�rN/�*�@:*&;< 3 K*R%#W58N,.B,X�&!wUG'�%C()*�@A,�;<"=3.*�'V@:*�')(:,.rs()*�' < 35rs(:%#rd8N,.+ /�*P+X3d/�3X,.r_K,.BC3.W.3�!

* 3 ,.BCW.3.@o%C(:+73�,"I9,.%¡Yd3��¨3�iN%C6¨*�@ < 8�I¨373.6¨*�@A,�':%#r < @:35rJ% ��,./N,.+7*�rs()* �9*Z� 
�� � /�*�r�3.(:,�3 KM rN/N% < * � < 8\K 3 �����% ��35% < 35+769BC*�+7*�rs(:,./�3�! U %#rN')()@A8 ;<"=,"3 �ZI �AL � � I �AL � � I ��
�� � L�K* < 35+76¨35')(:,�/�*�/N35%#'7':8�IN69,.':')35'�! * 36N@A%#+7*�%#@:3�':8NIN6J,.':')3�� 0 � < 3.6J%H,:� I � 
�� � LV/�3�6N@A3 < *�':'A,./�3.@W0 ������� ,"()@A,��vK*�'R/N3 < ,.rJ,.B < 35r�* < (:,.rN/�3 0 ������� * 0 � �r�3X')*�W58NrN/N3X':8�IN6J,.'A')3��70 �?*ZY&* < 8�(:,-,7':35+X, � I �AL � � I ��
�� � L<�9,"@A+X,���*�rN,.rN/N3X3X@:*�':8JBC(:,./�3D*�+ U I % Lo!



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  �j
�¥��� �J�"~H��� � � IZD �9� � �L� � ~ �v} � � �L�v� XR����� �J�"~���� � ��� � � � � ��� �5}d����� ���J� 0�� L
$ ����� � � ��� �G+��.*�()3.@ �f/�* �  xS��Q*�BC*�+7*�rs()35'V(:,.Ba¦s8N* �ZI �OL4*�')(NK,-,"@o+X,���*�rN,./�3-rJ,X+7*�+hK3.@A%H,7BC3 < ,.BL/�36N@:3 < *�':':,./�3.@ 0�� /�*P8N+�iJ%C6¨*�@ < 8�I¨3F'�KM r < @:35r�3 < 35+ � 6J@:3 < *�'A':,./�3.@:*�' �J35rN/�* �N� � � � � !
D � {J � ��� Uf')35+X,:2  
� *�� S����� �ZI �AL0,"@A+X,���*�rN,./N,-*�+ 0 �"!
I  &L ��� � � % � , 5h � ��{} � � � ��5�

��} � � ��� S�� 5h } ��� �� �
��� ��� � ��� ��� � ��� � 
�� � � ,

� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �
uv,.+735'R,.rJ,.B#%#':,"@`3^,.BCW.3.@o%C(:+73�6J,"@A,T�  ljd!7�wrs( =,"3���/J8�@A,.rs()*X,�6N@A%#+7*�%#@A,-%C()*�@o,�;<"=,"3^/�3�B#,�;< 3 ��� � � �,.'G':35+X,.'\�ZI �ML  �� I �ML � �ZI�[KL<� � I  &L  ��ZI  &L � � I �-L<� �ZI S-L  �� I S-L � �ZI ¯-L_* �ZI \-L  �� I \-L � � Imc L' =,"3 < ,.B < 8NB#,./N,.'G*D,"@A+X,���*�rN,./J,.'Pr�35'G6N@:3 < *�':':,./�3.@A*�'�0 � � 0 S � 0 ¡ * 0 � ��@A*�')6¨* < (:%C��,.+X*�r£()*.! * 3¥�9rN,.B�/N,')*�W58NrN/N, %C()*�@A,�;<"=,"3���3.IN()*�+735' � I �ML� 
I �ZI �ML � � I�[KLDL � I � I S-L � �ZI ¯-LDLF*T�ZI  &L� I � I  &L � �ZI �-LDL �I �ZI \-L � �ZImc LDLo!DU ()*�@ < *�%C@A,�%C()*�@A,�;<"=,"3 < B#,"@A,.+7*�rs()*X,"()@A8�IJ8J%�,�')35+X, 2 , � I �MLo!Xel,.B#W.3.@A%C(:+73 ()*�@A+-%#rN,/�*�6¨35%#'0/�* ,� ¢BC3.W � 6J,.'A')35'06J,"@A,.B#*�BC35'�! %

U_6¨*�':,"@?/�3`+73&/�*�BC3_/�*4@:*�/�*4%#r < 3.@:6¨3.@A,"@�, < 35+28NrN% < ,�;<"=,"3Qr�3G6N@:3 K)*�()3G*�,.r�K,.B#%H')*�/�*4')*�8N'�,.BCW.3.@A%C(:+X35' �.,*�' < ,.B#,"IJ%#BH%#/N,./�*_/N*�':')*�'�,.BCW.3.@A%C(:+X35'-K*`IJ,.':(:,.r£()*Q@:*�/J8���%#/N,&!?>�3.@0358�()@:3DB#,./�3���,26�3.@A(:,"IJ%#B#%#/J,./�*�K*QIJ,.')(:,.rs()*6�*�¦d8�*�rN,J�.8N+-,��.* ��¦s8�*�35'?,.BCW.3.@A%#+735'�%#r < 3.@A6�3.@o,.+ ,_()3.6¨35BC3.W5%H,V/N,V,.¦s8J%C()*�(:8�@A,V/�*w@:*�/N*�/�*�%#rs()*�@ < 35r�*ZY =,"3*�+ ')*�8N'76J@:3 K *�()35'�! �V+ 358N()@:3�6¨35r£()3fK*^3 ��,"()3 /N*�¦s8�* 35'-@:*�':8NB#(:,./�35'7/N,.'X%#+X6JBC*�+7*�rs(:,�;<"=3.*�'X/�*�':':*�',.BCW.3.@A%C(:+735'_*�+ +hK,.¦d8N%#rJ,.'0*ZY&%H')()*�r£()*�'Gr�*�+�':*�+76N@:*P3.IJ(),*�+ I¨35rN'�')6¨*�*�/N8N6J'�!vp ':')3 � ,�� < 35+ ,.rN,.B#%#':*�+735'358�()@:35'-+X3d/�*�B#35' ��35rJ/�*�3�@:*�'A8NBC(:,./�3 6N@A*��d%#':()3 6�*�B#3�+73d/N*�BC3 ()*aK3.@A% < 3|')* K),�6N@JK3"Y�%#+73�/�35'-3.IN(:%#/�35'XrJ,.'%#+76JBC*�+X*�r£(:,�;<"=3.*�'�!
��������� � # 	 ��
 #&% � ����
 �� % � ��� #&%
EG8N@A,.r£()*V3Q�9rN,.BJ/�35'v,.r�35'4j"�J�s3 < ,.+76¨3R/�*�,.BCW.3.@A%#(:+735'v6J,"@o,.BC*�BC35'v,"()@A,��.*�':':,���,D8N+X,R'sK*�@A%C* < @A%H')*.!?u K,"@A%#35'6N@:3.IJBC*�+-,.'RiN,��d%#,.+�':%#/�3^*�')(:8N/N,./�35'
��*��4K,"@A%#35'RB#%#+-%C()*�'P%#r ��*�@A%C3.@A*�'Q*�':8N6�*�@o%C3.@:*�'���3.@A,.+ /N*�+735rN')()@A,./N35'6J,"@A,�*�'A')*�'26N@:3.IJBC*�+-,.'P*�+ /N% ��*�@:*�r£()*�'2+73&/�*�BC35'F/�* < 35+7698�(:,�;<"=,"3��v(:,.%#' < 35+73 +7*�+hK3.@A%#, < 35+76J,"@:(:%HB#iN,��/N,J��iJ%C6¨*�@ < 8�I¨35'`* 
 &%* 
 *o! �`8N,.rN/�3 *�'A')*�'R@A*�':8NBC(:,./�35'R()*aK3.@A% < 35'F*�@A,.+ %#+76JBC*�+X*�r£(:,./�35'FrN,.'R+ K,.¦s8N%HrN,.'*ZY&%#':()*�r£()*�' I 8J':,.rN/�3D*�':':,.'�()3.6�35B#3.W5%#,.'0/�*Q%#rs()*�@ < 35r�*ZY =,"3KL<�J35'	*�� & & � " � *�3.IJ(:%#/�35'4*�@A,.+�+28N%C(:,.'��.* ��*�'V/�*/�':,"6¨35r£(:,./�3.@A*�'�!�e`'R,.r�35' �"��()@A3�Y&*�@A,.+ 8N+-, +F8N/J,.r?;< ,�':%CW5rJ%¡� < ,"(:%C�",¥6J,"@A, , K,"@:*�, < 35+ 3^':8N@:W5%#+7*�rs()3/�*Q+73d/N*�BC35'�/�* < 35+X6J8�(:,�;<"=,"3X6J,"@o,.BC*�B#, < 35+�� W.@A,.rs8JB#,"@A%#/N,./N*_W.@:35':'A,�� I�uv,.B#%#,.rs( �nS.��� Lo! * *�'A')*P+73&/�*�BC3��d3
< 35r < *�%C()3X/�* < 35+76J8�(:,�;<"=,"3769,"@A,.BC*�B#, K*`+X3d/�*�BH,./�3 < 35+ 8J+X,R'dK*�@A%#*`/N* � � �v} � ���N��� � � ,"37%#rs�vK*�'0/�*G6J,.':':35'< 35+�3X*�rs�d%#3X%#rN/N%C�&%#/N8J,.BJ/�*P+7*�rJ':,"W.*�rN'�358^, < *�':')35'G%#rN/N%C�&%#/N8J,.%#'v,X+7*�+ K3.@A%#, < 35+76J,"@A(:%#B#iN,./N,&!

uv,.+735'�,"6N@A*�')*�r£(:,"@�/N35%#'�+X3d/�*�B#35'¥¦d8�* ()@A,./N8���*�+ 35' < 35r < *�%#()35'�6N@:3.6¨35')()35'¥6¨3.@¥uv,.BH%#,.r£( �nS.���"�V3+73d/N*�BC3 � D � I � � ��� D S � � � �����L��� �	�V� � �J� ��}d� � ��� }&� L *|+73&/�*�BC3 F � � I F � � � ��} �¥� � ~ � } �
� � � ��~ � �9� � �a� } � � Lo!7eQ'Q,.BCW.3.@A%C(:+735'`6J@:3 K *�(:,./N35'Q6J,"@A,¥*�':')*�'R+73d/N*�BC35' ��¦s8J,.rN/�3 %#+76JB#*�+7*�r£(:,./N35'GrJ,.'+hK,.¦s8J%#rN,.'G*ZY&%H')()*�r£()*�'
�L(),*�+ 3.IN(:%H/�3 * � & & ��"���*Q6N@JK3"Y�%#+735'`/�35'Q6J@:*��d%H')()35'G*�+ @:*�':8NB#(:,./�35'G()*aK3.@A% < 35'�!7�w'A')*
��,"()3 � ,�� < 35+ ')* K),.+ /�*�r�35+X%HrN,./�35'0+73&/�*�BC35'�@:*�,.B KM ')(:% < 35'�!



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� �  
�
� � ��� }d� � � D �
ef+73&/�*�BC3 � D � ��35%¨6N@A3.6�35':()376�3.@0uv,.BH%#,.r£( �nS.���"�N*�+  
� �"�&!�UGB K*�+ /N*P')*�@_8N+ /�35'_+73d/N*�BC35'�@:*�,.BmKM ':(:% < 35'+X,.%#'P%#+X6�3.@A(:,.r£()*�' ����35%v8J+ /�35'Q6N@o%#+7*�%C@:35'`, < 35rJ':%#/�*�@A,"@Q35' < 8N')()35'P/N* < 35+F8JrN% < ,�;<"=,"3^*X,^,"IJ')()@A,.%C@F,.'< ,"@A, < ()*�@�KM ')(:% < ,.'7/�* 8N+X, +hK,.¦s8J%#rN,�69,"@A,.BC*�B#,^*�+ 8N+ 6¨*�¦d8�*�r�3 r`K8N+7*�@A3g/�*¥6J,"@ ,,.+7*�()@A35'�!Oe 3.ILK *�(:%#�.36N@A%#r < %#6J,.B�/�*�')()*`+73&/�*�BC3 K*Q')*�@:�&%C@4/�*V+73&/�*�BC3F6¨35r£()*V*�r£()@:*`,.'�r�* < *�':':%H/N,./�*�'4/�* 
 � (���� � ( &�* *�������� ��( &0rN,< 35+76J8�(:,�;<"=,"3 6J,"@o,.BC*�B#,J��*�':':,�6�35rs()* K*28N+-,�/N,.' < ,"@A, < ()*�@�KM ')(:% < ,.''� 8NrN/N,.+7*�rs(:,.%#'G/�3�':8 < *�':')3�/�3�+73&/�*�BC3')*�¦s8N*�r < %#,.B�/�*Pu 35r * *�8J+X,.rNr�!

e +73&/�*�BC3 � D � < 35rJ':%#')()*4/�*v8N+ < 35r\K)8Nrs()3_/�*?]F6N@:3 < *�':':,./N3.@:*�' < 35+ +7*�+hK3.@A%H,0BC3 < ,.B"� < 35+28NrN% < ,.rJ/�3��')*X,"()@A,��vK*�'R/�*X,.B#W58N+ +7*�%C3 /�*X%#rs()*�@ < 35r�*ZY =,"3��aW.*�@:*�r < %H,./�35'Q6¨3.@Q8N+ ���J� }d� ���9� * < 35+ � , < %#B#%H/N,./�*�'G/�*':%#r < @:35rJ% ��,�;<"=,"3�W5BC3.IJ,.Bm!:�G+ ,.BCW.3.@A%C(:+X3^ �$&> < 35rJ':%#')()*-rd8N+X, ':*�¦s8 ,*�r < %H,^/�* � � �v} � ���N��� � � ')*�6J,"@A,./N35'6�3.@ � � ��� } ~�� �N� � }�� ~ � � ���9��~ � � ����� � � < 35+73D+735')()@A,2, -?%CW58N@A,- "!T¯d!w��+ 8N+ � � �v} � ���N��� � �N, < ,./N,R6J@:3��< *�':':,./�3.@ K*D,"()@A%CIJ8aKM /�3X8N+ < 35r K)8Jr£()3�/�*R3.6¨*�@A,�;<"=3.*�'Q%HrN/�*�6¨*�rN/�*�rs()*�' � < 35rN'A%#')(:%#rN/N3-/�*D8N+X, < 35+FIJ%#rJ,�;<"=,"3/�*F69,.':')35'`/�* < 35+76J8�(:,�;<"=,"3��a8N'A,.rN/�3�/N,./�35'G/N%#')6¨35rN%CI9%#B#% ��,./�35'�BC3 < ,.B#+7*�rs()*Dr�3¥%HraKM < %C3-/N3¥':8N6�*�@A6J,.':')3���*6J,.':')35'G/�* < 35+28NrN% < ,�;<"=,"3���,"()@A,��vK*�'Q/�*2%#rN')()@o8?;<"=3.*�'_/�*R*�r£�&%C3-*F@:* < *�IJ%#+X*�r£()3¥/�*F+7*�rJ':,"W.*�rN'�! * *�')()*F+X3��/�*�BC3X8N+X, 
 X � }&��� ����� � *�+�8N+ ':8�6¨*�@:6J,.':':3 < 3.@A@:*�')6¨35rN/�*P,"3X*�rs�&%C3X* (�358�@A* < *�IJ%#+7*�rs()3-/�* �JrN3X+hK,�Y&%H+73��
�+7*�rJ':,"W.*�rN'P*�+ < ,./N,^6N@:3 < *�':':,./�3.@�!�e`'R��,.BC3.@A*�'P3.IN(:%#/N35'P*�+ @A*�')6¨35')(:,�,^8J+X,�+7*�rN'A,"W.*�+ *�rs�d%H,./N,*�+ 8N+ ':8N6�*�@A6J,.':')37')35+7*�rs()*P6¨3&/�*�@ =,"3X')*�@_8J':,./�35'�r�3-6N@JK3"Y�%#+737':8�6¨*�@:6J,.'A')3�!
e`'06J,"@�,,.+7*�()@:35'_/N3X+73d/N*�BC3X �$&> ' =,"3-35'_')*�W58N%Hr£()*�'�[
' � [v(:,.+X,.rJi�3X/�3X6N@A3.IJBC*�+X, �
' ] [wr`K8N+7*�@:37/�*P6J@:3 < *�'A':,./�3.@:*�'�/J%#')6¨35raKM �.*�%#'
� < ,./N,X¦d8N,.B < 35+ ':8N,7+7*�+ K3.@A%#,7BC3 < ,.B �
'�� [G3�()*�+76¨3 +�KM rN%#+X3X*�r£()@A*X/�35%#'G6J,.':')35'`/�*7':%Hr < @:35rN% ��,�;<"=,"3�!F��,.+FI4K*�+ < iJ,.+X,./�3�/�*26J,"@ ,,.+7*�()@A3/�*P6¨*�@A%#3d/N% < %#/N,./�*�358 ��� � �} � � ~ � /N*P8N+�':8�6¨*�@:69,.':')3'�
'�� [ K* , < ,"69, < %#/N,./�* < 35+7698�(:, < %C35rN,.BP/J%C�d%H/N%#/N, 6¨*�B#, < ,"6J, < %H/N,./�* /�* < 35+28NrN% < ,�;<"=,"3 /�* ()3d/N3 3':%#':()*�+X,J�9358 ')* K:,J��,X@A,�� =,"3�*�rs()@:*F3¥r`K8N+7*�@A3�/�*F3.6�*�@o,�;<"=3.*�'G/N* < 35+76J8N(:,�;<"=,"3¥@A*�,.B#% ��,./N,.'V*�+ 8J+X,8NrN%H/N,./�*7/�*X()*�+76¨3�*-3^r`K8N+7*�@A3�/�*X3.6¨*�@A,�;<"=3.*�'2/�*7*�r£�&%C3�*-@:* < *�IJ%#+7*�rs()3g/N*X+7*�rN':,"W.*�rN'�!��w':()*6J,"@ ,,.+X*�()@:3-/�*�' < @A*��.*F,D(:,�Y�,-/�*Q*Z� < % ,*�r < %#,X/�* < 35+7698�(:,�;<"=,"3-* < 35+28NrN% < ,�;<"=,"3�/�3X':%H')()*�+X,&!
e`'L/N35%#'FK8NBC(:%#+X35'�6J,"@ ,,.+7*�()@A35' � � * � �"' =,"3_8�(:%#B#%6��,./�35'�6J,"@A, < 35+76J8�(:,"@�3 � � � ���-� }R� �9� ����~ �5� ����� � /�*8N+f,.BCW.3.@A%C(:+73Q �$&>�!se 6J,"@ ,,.+X*�()@:3 � @:*�6N@:*�':*�r£(:,`3 � � � ����� }7� ~ � � ������~�� � ����� � ��/�*�(:,.B ��3.@A+X,`¦s8N* < ,./J,3.6�*�@o,�;<"=,"3-/�*P':%#r < @:35rN% ��,�;<"=,"3 < 35rs()@A%CI98N% < 35+ � 8JrN%#/N,./�*�'�/�*Q()*�+X6�3769,"@A,D3X()*�+76¨37()3.(:,.BL/N*Q*ZYd* < 8?;<"=,"3�!>�3&/�*�+735'L(:,.+RI�K*�+ �.*�@ � � < 35+73V')*�rJ/�3�, ��� � �} � � ~ � /N, < 35+28NrN% < ,�;<"=,"3��"6¨35%#'�35'�/N,./�35'L@:* < *�IJ%#/�35'L')35+7*�rs()*6�3&/�*�+ ')*�@X, < *�':'A,./�35'-r�3 6N@9K3"Y&%#+X3 ':8N6�*�@A6J,.':')3�! U < ,"6J, < %#/J,./�*�/�* < 35+F8JrN% < ,�;<"=,"3 /�* 8N+-,g@A*�/�* /�*< 35+76J8�(:,./�3.@A*�'D*�')(NK, @:*�B#, < %C35rJ,./N,g,"3 69,"@ ,,.+7*�()@:3 � ! U�()@o,��vK*�'�/�*�')()*�6J,"@ ,,.+X*�()@:3 6¨3d/�*�+X35'R*�')(:%H+X,"@D3()*�+76¨3^W5,.')()3 6¨*�B#,�()@:3 < ,g/�*�/N,./�35'P*�rs()@:*�35'R6N@A3 < *�':'A,./�3.@:*�'�!^$d*�3gr`K8N+X*�@:3�+hK,�Y�%#+73^/�*¥+7*�rN':,"W.*�rJ'*�r£�&%#,./N,.'26¨3.@2,.B#W58N+ 6J@:3 < *�'A':,./�3.@D/N8�@A,.rs()*¥8J+X,�()@:3 < , ':%#+769BC*�' K* � � *�rs( =,"3�')*�@A%#,.+ r�* < *�':'NK,"@o%#,.'D,"(sK*

� � 8NrJ%#/N,./�*�'�/�* ()*�+76¨3|69,"@A,O, < 35r < B#8N' =,"3 /N,|()@:3 < ,&! * ,O6J@JK,"(:% < ,J�_3 �",.BC3.@�/�* � K*�/�*�()*�@A+X%HrN,./�3*�+76J%C@A% < ,.+7*�r£()* ��6J,"@A, < ,./N,�+ K,.¦s8N%HrN,^69,"@A,.BC*�B#,J�4,"()@A,��vK*�'�/N, *ZY&* < 8?;<"=,"3O/N* �+&"� � 
�

��(�� *7,"6N@:3.6N@A%H,./�35'�¡ �c+�m!



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S"�

-�%#W58�@A,  "!T¯ [�e ]^3&/�*�BC3X �$&> �¡ �\��
�a3.W.3��G3 � } � � �f���J� �J� � }	} Oa}s� ������� � /�* 8N+ 'A8�6¨*�@:6J,.':')3|/�* 8N+ ,.B#W.3.@A%C(:+73  �$&> K* %CW58N,.BG,

� � � � � � � � �535rN/N* � �  ¢+-,�Y�� � ��� S �)()()( ��� ����* � �  +X,�Y�� � � � S �)()()(�� �����-� � ��* � �0' =,"3P@:*�')6¨* < (:%C�",.+7*�rs()* �3 r`K8N+7*�@:3 /�*¥3.6�*�@o,�;<"=3.*�'7/�* < 35+76J8�(:,�;<"=3.*�'7*ZY&* < 8�(:,./N,.'D*�3 r`K8N+X*�@:3g/�* +7*�rJ':,"W.*�rN'2@:* < *�IJ%#/J,.'F* (�358*�r£�&%#,./N,.'�6¨*�BC326N@:3 < *�':':,./�3.@ �-r�37':8�6¨*�@:6J,.':':3 �:!4e � � � �������N� �9� /�*Q8N+ ,.BCW.3.@A%#(:+73OK*P/N,./�326�*�BH,F')35+-,/�35' < 8N')()35'V/�* < ,./N,X8J+�/�35'�':8N6�*�@A6J,.':')35'�!w1435rJ':%#/�*�@A,.rJ/�3Z[	3Xr`K8N+7*�@A3X/�*P':8�6¨*�@:6J,.'A')35' ��')* K:,
�  �1

����� �
� *	�  �1

� ��� �
�

, ')35+-, /�*�()3&/�35'-35'-�",.BC3.@:*�'�/�* � * � /�* < ,./J, ':8�6¨*�@:69,.':')3�! ��r£( =,"3��_3 � � � ��� ���J� �J� /�* 8N+,.BCW.3.@A%C(:+73  �$&> K* � � � � � � [R!ge �",.BC3.@F/N* � @:*�6N@A*�')*�r£(:,^3^()3.(:,.B�/�* < 35+X6J8�(:,�;<"=3.*�'7BC3 < ,.%#'Q*�3��,.BC3.@V/�*
� @:*�6N@:*�')*�rs(:,D3X�.35B#8J+7*Q()3.(:,.B�/N* < 35+F8NrJ% < ,�;<"=,"3�!
$ Oa} � ��� ��� D �9� � � } ��� � } ���J� ��� � ��� }d� � � D � $d* K:, � 8N+ �.*�()3.@Q/�*P3.@o/�*�+ � � < 35rN':%#/�*�@A*Q36N@:3.IJBC*�+-,2/N* < 35+76J8�(:,"@_,7':35+X, 2� � I �ML � ,),), � � I ��5  &L�r�3X+73&/�*�BC37 �$&> < 35+$]^6N@:3 < *�':':,./�3.@A*�' �35rN/�*4]�
 � !�$&* K), .  � ��]L!	� K*R69,"@:(:% < %C35rN,./N37*�+$]gI9BC3 < 35'
� < 35+73�':*�W58�*	[	�  I � ��US� S U)()()(&US� ��� S L<�35rN/�* < ,./N,W� � ()*�+f(:,.+X,.rNi�3\.&!?>�,"@o,G/N*�()*�@A+X%#rN,"@?,`')35+X, 2 � < ,./N,`6J@:3 < *�'A':,./�3.@ 0 � < 35+76J8�(:,`,�� �"K*�':%#+-,')35+X,X69,"@ < %#,.B �� � �SI �".ML � ,),), � �+�DIDI � �  &L'. 5h &L<��6J,"@A,-� � ��� ] 5  ��9*F*�r£�&%#, ���¨,"()@A,��vK*�'Q/�*R8J+X,+7*�rN':,"W.*�+ �J6J,"@A,7376N@A3 < *�':'A,./�3.@ 0 ���J¦s8N* < 35+76J8�(:,737()3.(:,.B�/N,.'_':35+X,.'06J,"@ < %H,.%#'�!
�¥��� �J�"~H��� ��� D �9� � � } ��� � } ���J� ��� � D �
$ ����� � � ��� I  &L-e r`K8J+7*�@:3�/�3 6N@A3 < *�':'A,./�3.@ � ��I S-LXe rGK8N+7*�@:3 ] /N* 6N@:3 < *�':':,./�3.@:*�' � I \-LXe � �"K*�':%#+X3':8�I��m�.*�()3.@��  �ZI �".�[RI � �¢ &L'. 5h &L�/�*Q(:,.+-,.rNi�3 .J��35rN/�*W.  � ��]�!
D � {J � ��� >w@:3 < *�'A':,./�3.@�0�� < ,.B < 8NB#,�3���,.B#3.@ �  � � ��� � ,),), � � � . 5x ��*-*�r£�&%#, 3g@:*�':8NBC(:,./N3 6J,"@A, 0 �"!
�`8N,.rN/�373X,.B#W.3.@A%C(:+73X()*�@o+X%#rN,J�70 �`()*�@JK,X,X':35+X, 24!
I  &L!��� ����* � � ,),), � ��� � � ,
I S-L ��} �  ¢� } ��� �� � � � � ,

�5�J� � � �9�����v{� ��~�� ��� � ��
 � ��� S � ,



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S& 
I \-L ��} �  ¢� } ��� �� �

��� � � �  f � ��{} ] � � ��5�
��� % �'����� 
 � � � � �-,
� � � � � ,

� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �
1�,./N, 6J@:3 < *�'A':,./�3.@�0 � < 35+7*&;< , < ,.B < 8NB#,.rN/N3 � � I �". � ,),), � � � IDI � �  &L'. 5  &LQ*-,"@A+X,���*�rJ,�3^�.*�()3.@@:*�':8NBC(:,.rs()*�rJ,0��,"@o%�K,"�.*�B£BC3 < ,.B��N! * 3_6J,.'A')3GS$��3_6N@A3 < *�':'A,./�3.@ 0 �w%#rJ% < %#,.B#% ��,�3_�",.BC3.@�/�*�$ < 35+ ����*�rN¦d8N,.rs()3

< ,./N,_8N+	/�35'�358�()@:35'L6N@:3 < *�':':,./�3.@A*�'a*�rs�d%#,.+ 3���,.B#3.@�/N,0')35+-,�6J,"@ < %H,.B ��6J,"@A, 0 � * ��rN,.B#% ��,.+ ,�*ZYd* < 8?;<"=,"3/�3D6N@:3.W.@A,.+X,&! * 376J,.':':37\$��3D6N@A3 < *�':'A,./�3.@H0 �V@:* < *�I¨* ] 5  `')35+X,.'�69,"@ < %#,.%#'4* < 35+76J8�(:,D,7')35+-,F()3.(:,.B24!
U < 35+76J8N(:,�;<"=,"3 *ZY&* < 8�(:,./N,g6¨3.@ < ,./J,^6N@A3 < *�':'A,./�3.@Z0��A�?� � � �N] 5  < 35rJ':%#')()*¥/�* .�3.6¨*�@A,�;<"=3.*�'r�3O69,.':')3  "! * 3O6J,.'A')3 \$�_3O6N@A3 < *�':'A,./�3.@ 0 �^*ZYd* < 8�(:,G] 5f ^3.6¨*�@A,�;<"=3.*�'�!f>�3.@:(:,.rs()3��_3|()*�+76¨3 /�*

< 35+76J8�(:,�;<"=,"3 /�3¥,.BCW.3.@A%C(:+73 K*), I � ��] Lo!_>�3.@`358�()@:3�BH,./�3��93�6N@:3 < *�':':,./�3.@\0 � @:* < *�I¨*"]25  F+7*�rN':,"W.*�rN'
�()3d/N,.'Vr�3X+7*�':+X3X':8�6¨*�@:6J,.':':3 I  �$&>�L<�JBC3.W.3X3�,.BCW.3.@A%C(:+73X8N(:%#B#% ��, , I  &L�@:3d/J,./N,.'�/�* < 35+28NrN% < ,�;<"=,"3�! %

� � ��� }d� � F � �

e +73d/N*�BC3 F � � ��35%`6N@A3.6�35':()3|6¨3.@ EG*�iNr�* &��
� �\� c+�m! * *�'A')*�+73&/�*�BC3��_35'�6J@:3 < *�'A':,./�3.@:*�'�6¨3&/�*�+*�')(:,"@ < 35rN* < (:,./�35'26�3.@2¦s8J,.B#¦s8N*�@R+7*�%C3^/N*�%#rs()*�@ < 35r�*ZY =,"3�!ge ()*�@A+X3 � W.@A,.rd8NB#,"@A%H/N,./�*7W.@:35':'A,�� I ��� ��(+*�&
� ( ���.� & �&LV�.*�+ /�3 � ,"()3�/N*2¦d8�*23¥(:,.+-,.rNi�3 /�3¥6N@:3.IJBC*�+-,|K* < 35rN':%#/�*�@o,��.*�B#+7*�rs()*7+X,.%C3.@Q¦d8�*F3 r`K8J+7*�@:3/�*Q6N@:3 < *�':':,./�3.@A*�' �N358�')* K:,J�7� ��] � ]L!

�V+ �J��� �J�"~����O� F � � < 35rN'A%#')()* /�* 8N+X, ')*�¦d8 ,*�r < %#,�/N* ����� � � �J� I (���" � ��*DL<��,.BC()*�@ArJ,.rN/�3 ��,.':*�'I�*�+ /�*Z��rN%#/N,.'G/�* < 35+76J8�(:,�;<"=,"3�B#3 < ,.B�* < 35+F8JrN% < ,�;<"=,"3�W5BC3.I9,.B � < 35+73�+735')()@A,�, -?%CW58�@A,  "! cs! * 3.@A+-,.BP�+7*�r£()* ��/N8�@A,.rs()*¥8J+X,^@A3d/N,./J,^/�* < 35+76J8�(:,�;<"=,"3 K* 8�(:%#BH% ��,./�3^3 +7*�B#iN3.@2,.BCW.3.@o%C(:+73 ')*�¦s8N*�r < %#,.B�6J,"@A,g36N@:3 < *�':':,.+7*�rs()3-/�35'V/N,./�35'�/N%H')6¨35rN%CIJ%#BH% ��,./�35'vBC3 < ,.B#+7*�rs()*.!
e 1�§`] K*F':*�+7*�B#iN,.rs()*P,"3-+73&/�*�BC3X �$&>Y�Jr�37*�rs(:,.rs()3hK*R/�*Z��rN%#/�3D*�+�,"6¨*�rN,.'�/N35%#'�6J,"@ ,,.+7*�()@A35'�[
 "!H� [v(:,.+X,.rJi�3X/�3X6N@A3.IJBC*�+X, �
Sd! ] [ r`K8N+X*�@:3 /N*¥6J@:3 < *�'A':,./�3.@:*�'7/N%H')6¨35raKM �.*�%#' � < ,./N, 8J+ < 35+ 8N+X, +7*�+hK3.@A%H, B#3 < ,.B�/�*�(:,.+X,.rNiN3

, I � ��] Lo!
�w+f8N+X,V@:3&/N,./N,V/�* < 35+28NrN% < ,�;<"=,"3`8J+X, � �m@:*�B#,�;<"=,"3 I < 35+ �  , I � ��] LDLQK*�@:3.()*�,./N,J�£%H')()3^K* � < ,./J,V6J@:3��< *�':':,./�3.@0*�rs�d%H,), I � ��] Lw/N,./�35'�*`@:* < *�I¨* , I � ��] L�/N,./�35'�! * 37+73&/�*�BC3X1�§`]��d3 < 8N':()3D/N* < 35+28NrN% < ,�;<"=,"3K*R+73&/�*�B#,./�3D6¨*�BC3Xr`K8N+X*�@:3D()3.(:,.B�/�*Q@A3d/N,./J,.'0/�* < 35+28NrN% < ,�;<"=,"3�!
e < 8J')()3g/�*¥8N+ ,.B#W.3.@A%C(:+73 1�§`] K*�, ')35+X,g/�35'F()*�+76¨35'R3.IN(:%H/�35'P*�+�()*�@A+735'2/�3gr`K8N+7*�@:3�()3.(:,.B/�*�@A3d/N,./J,.'2/N* < 35+7698�(:,�;<"=,"3�BC3 < ,.B�I ,.r�K,.B#3.W.3�,"3 � /�3 +73d/N*�BC3g �$&>�LP*¥3 r`K8N+7*�@A3g/�* ':8�6¨*�@:69,.':')35'I ,.r�K,.BC3.W.3�,"3 [ /�3X+73&/�*�BC3X �$&>�L<�J¦s8N*Q*�¦s8N%#��,.BC*Q,"3¥rGK8N+7*�@:3D()3.(:,.B�/�*Q@:3&/N,./N,.'�/�* < 35+28NrN% < ,�;<"=,"3�!
�V+�,.BCW.3.@A%C(:+X3g1�§`] K*�8N+ < ,.':3�*�')6¨* < %#,.Bv/�*X8J+ ,.BCW.3.@A%C(:+X3� 0$�>	35rN/N*7()3d/N,.'F,.'Q3.6¨*�@A,�;<"=3.*�'2/�*< 35+F8NrJ% < ,�;<"=,"3|/N*g8N+ ':8�6¨*�@:6J,.':':3�' =,"3 ��*�%C(:,.'�rN, � �m@:*�B#,�;<"=,"3�!f1�35r ��3.@o+7*�3.IJ')*�@A��,./�3O6¨3.@�EG*�iNr�* �nj+�"�



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S.S

-?%CW58�@o,  "! c [�ef]g3d/N*�BC3�1�§`] �¡ �\��
35'R,.BCW.3.@A%#(:+735'F1�§`]��a¦d8N,.rN/�3�%#+X6JBC*�+7*�rs(:,./�35'`*�+ +28NBC(:%C6J@:3 < *�'A':,./�3.@:*�'Q,"(:8N,.BH+7*�r£()*�/N%#')6¨35raKM �.*�%H' ��')*< 35+76¨3.@:(:,.+ I¨*�+ *�*ZY&%#I�*�+ *�� &+& ��"���*R':%H+X%#B#,"@:*�' �,.¦d8�*�BC*�'F6N@:*��&%#')()35'P*�+�':8J,.'R,.r�K,.B#%H')*�'�!�>?,"@A,^*�')()*�'2,BCW.3.@A%C(:+735'
�£3F+-,.%C3.@v3.ILK)*�(:%C�.3�K*G+X%#rN%H+X% ��,"@?3Fr`K8J+7*�@:3P/�*G':8�6¨*�@:6J,.':':35'?*V,P¦d8N,.rs(:%#/N,./�*_/N* < 35+76J8�(:,�;<"=,"3BC3 < ,.Bm!
$ Oa} � ��� � � D �9� � � } ��� � } ���J�-����� ��� }&� � F � � $&* K), � 8N+b�.*�()3.@_/N*V3.@A/N*�+ � � < 35rN'A%#/�*�@:*V36N@:3.IJBC*�+-,R/�* < 35+76J8�(:,"@0,2')35+X, 2  � I �ML � ,),), � � I � 5� &L�r�3D+73&/�*�BC3D1_§`] < 35+�] 6N@:3 < *�':':,./�3.@A*�' �35rN/�*4]�
 � !�$&* K), .  � ��]L!	� K*R69,"@:(:% < %C35rN,./N37*�+$]gI9BC3 < 35'
� < 35+73�':*�W58�*	[	�  I � ��US� S U)()()(&US� ��� S L<�35rN/�* < ,./N,W� � ()*�+f(:,.+X,.rNi�3\.&!?>�,"@o,G/N*�()*�@A+X%#rN,"@?,`')35+X, 2 � < ,./N,`6J@:3 < *�'A':,./�3.@ 0 � < 35+76J8�(:,`,�� �"K*�':%#+-,')35+X,X69,"@ < %#,.B �� � �SI �".ML � ,),), � �+�DIDI � �  &L'. 5h &L<��6J,"@A,-� � ��� ] 5  ��9*F*�r£�&%#, ���¨,"()@A,��vK*�'Q/�*R8J+X,+7*�rN':,"W.*�+ �J6J,"@A,7376N@A3 < *�':'A,./�3.@ 0 ���J¦s8N* < 35+76J8�(:,737()3.(:,.B�/N,.'_':35+X,.'06J,"@ < %H,.%#'�!
�¥��� �J�"~H��� � � D �9� � � } ��� � } ���J� ��� F � �
$ ����� � � ��� I  &L-e r`K8J+7*�@:3�/�3 6N@A3 < *�':'A,./�3.@ � ��I S-LXe rGK8N+7*�@:3 ] /N* 6N@:3 < *�':':,./�3.@:*�' � I \-LXe � �"K*�':%#+X3':8�I��m�.*�()3.@��  �ZI �".�[RI � �¢ &L'. 5h &L�/�*Q(:,.+-,.rNi�3 .J��35rN/�*W.  � ��]�!
D � {J � ��� >v@:3 < *�':':,./N3.@ 0 � < ,.B < 8NB#,D3X�",.BC3.@�2� � � � ,),), � � ��� S !I  &L!��� ����* � � ,),), � ��� � � ,
I S-L ��} �  ¢� } ��� �� � � � � ,

�5�J� � � �9�����v{� ��~�� ��� � ��
 � ��� S � ,I \-L ��} �  ¢� } ��� �� �
��� � � �  f � ��{} ] 5h � � ��5�

��� % �'����� 
 � � ��� � � � � ,
I�[KL � � ��� � � * � � ,),), � � ��� � * � ,
� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S.\
1�,./N, 6J@:3 < *�'A':,./�3.@:0�� < 35+7*&;< , < ,.B < 8NB#,.rN/N3 � �SI �". �l � ,),), � �+�DIDI � �  &L'. 5  &LD*g,"@A+X,���*�rN, 3�.*�()3.@V@:*�'A8NBC(:,.rs()*RrN,7�","@A%�K,"�.*�B�BC3 < ,.B ��! * 3-6J,.'A')3�S$�N3�6N@:3 < *�':':,./�3.@ 0 �P%#rJ% < %#,.B#% ��,F3X�",.BC3.@V/N*2$ < 35+ �7�*�rN¦s8J,.r£()3 < ,./N,Q8J+ /N35'?358�()@:35'?6N@:3 < *�':':,./N3.@:*�'?*�r£�&%#,.+f3`�",.BC3.@v/N,`')35+X,`6J,"@ < %#,.B �`6J,"@A,\0 �4*4�9rN,.BH% ��,.+,F*ZY&* < 8?;<"=,"3X/�326N@:3.W.@o,.+X,&! * 3F6J,.'A')3X\$�d3D6N@A3 < *�':'A,./�3.@ 0 �V@:* < *�I¨*�] 5  `')35+X,.'46J,"@ < %#,.%#'�! * 3269,.':')32[��0 � < 35+7698�(:,X,X')35+-,7()3.(:,.BY24!
U < 35+76J8�(:,�;<"=,"3�*ZYd* < 8�(:,./J,-6¨3.@ < ,./N,-6N@:3 < *�':':,./�3.@ 0��O�J� � � � ] 5  < 35rN':%H')()*P/�* .D3.6¨*�@A,�;<"=3.*�'Gr�36J,.':')3X "! * 3Q6J,.':')3R[��K0 � *ZYd* < 8�(:,4] 5� �3.6¨*�@A,�;<"=3.*�'�!v>�3.@:(:,.rs()3��s3R()*�+76¨3P/�* < 35+76J8�(:,�;<"=,"32/�3P,.BCW.3.@A%#(:+73K* , I � ��] Lo!�>�3.@R358�()@:3^B#,./N3��a3�6N@:3 < *�':':,./N3.@ 0 �D@A* < *�I�* ] 5¢ 7+7*�rJ':,"W.*�rN' ��()3d/N,.'FrN, +7*�':+-,�@:3d/J,./N,Im1�§`] L<�9BC3.W.3X3X,.B#W.3.@A%C(:+73-8N(:%#B#% ��, , I  &L�@:3d/J,./N,.'�/�* < 35+28NrN% < ,�;<"=,"3�! %

��������� � # � � ��� ������� #
�w+FI�3.@o,J��69,"@A,�8N+X,¥/N,./N,�':%C(:8N,�;<"=,"3�� < ,./J, 8N+ /�35'`+73d/N*�BC35'G6J,"@A,.BC*�BC35'`+735':()@A,./�35'`6¨3d/N*�+ ')*�@ < B#,"@o,��+7*�r£()*2�",.r£(:, K)35')35' �¨35'G+73d/N*�BC35'�@:*�,.B KM ')(:% < 35'_()*�+ ':*F+735')()@o,./�3-IJ,.':(:,.r£()*D,"6N@:3.6N@o%#,./�35'�69,"@A,X3�6N@:3 K)*�()3��,.r�K,.B#%#')*Q*P%H+76JBC*�+7*�rs(:,�;<"=,"3-/�*P,.B#W.3.@A%C(:+735'069,"@A,.BC*�BC35'�!

e +73d/N*�BC3g/�*¥+7*�+hK3.@A%H, < 35+769,"@:(:%#B#iN,./J, K* ,"6N@:3.6N@A%H,./�3�6J,"@A,g3 6N@:3 K)*�()3g*�,.r�K,.B#%#':*�/�*�,.BCW.3.@A%C(:+X35'6J,"@A,.BC*�BC35'
��6¨35%#'Xr =,"3�()*�+735'¥¦s8�*^()@A,"(:,"@�/�*^()3d/�35'-35'-/�*�(:,.BHi�*�'X@:*���*�@:*�rs()*�'�, < 35+F8NrJ% < ,�;<"=,"3�!x]g8N%#()35',.BCW.3.@A%C(:+735''��3.@A,.+ 6N@:3 K)*�(:,./�35'`6J,"@o,�3 +73&/�*�BC3¥>wkVUV] r�35'Q,.r�35'Qj"��*7%#raKM < %C3�/�35'Q,.r�35' �"��� '�!R>�358 < ,.'+hK,.¦s8J%#rN,.'Q/N%#':6�35rLKM �.*�%#'Gr�3�+7*�@ < ,./�3�%H+76JBC*�+7*�rs(:,.+ 3 < 35r < *�%#()3^/�*X+7*�+hK3.@o%#, < 35+76J,"@:(:%#BHiN,./N,&!7UV%HrN/N,,.':':%#+ �9,.'V+hK,.¦d8N%#rJ,.'�*ZY�%#')()*�rs()*�'_6¨35':':8N*�+ ,"6¨*�rN,.'_,.B#W58N+X,.'_/N* ��*�rN,.'V/N*R6N@:3 < *�':':,./N3.@:*�' �J6¨35%#'�*ZY&%#':()*�+B#%#+X%C(:,�;<"=3.*�'`()* < rN35B�K3.W5% < ,.'Q6J,"@o,�6¨35':'A%CIJ%#B#%#(:,"@_, < 35rN')()@A8?;<"=,"3�/N*D+ K,.¦s8N%HrN,.' < 35+ 8N+ r`K8N+7*�@A3�*ZY&6N@:*�':'A%C�.3/�*Q6N@:3 < *�':':,./�3.@A*�'�*P¦d8�*P8�(:%#B#%6��*�+ +7*�+hK3.@A%#, < 35+X6J,"@:(:%#B#iJ,./N,&!
�w+FI¨3.@A,73-+73&/�*�BC3X/N*P@:*�/�*Q6J,"@A*&;< ,-')*�@ < 35rN':%#/�*�@o,��.*�B#+7*�rs()*R+7*�BHi�3.@_,./N,"6N(:,./N3X6J,"@A,7@A*�')35BC�.*�@_6J@:3��IJBC*�+X,.' < 35+76J8�(:, < %C35rJ,.%#'a*4/�* < 35+28NrN% < ,�;<"=,"3Q/�3_¦d8�*�3V+73&/�*�BC3�>�k_UG]N�"':8N, < 35+X6J,"@A,�;<"=,"3 < 35+ 3G+73&/�*�BC3/�*V+7*�+ K3.@A%#, < 35+X6J,"@:(:%#B#iJ,./N, K*`+X,.%#'w'A8�(:%#B !?U_6¨*�':,"@�/�*G¦s8�*Gr�3F+X3d/�*�B#3F/�*V@:*�/�*V':*�@4':%#W5rN%¡� < ,"(:%C�",.+7*�rs()*+X,.%#'?/N% � KM < %#B5/N*�' < @:*��.*�@ *0,.rN,.B#%#'A,"@�,.BCW.3.@o%C(:+735' �.*0/�*�6¨*�rN/�*�@ < 35rN':%#/N*�@A,��.*�B#+X*�r£()*�/N,V()3.6¨35BC3.W5%#,G6J,"@:(:% < 8NB#,"@')3.I < 35rN':%#/�*�@o,�;<"=,"3��5()3.6¨35BC3.W5%#,.'?/N% ��*�@:*�rs()*�'�6¨3&/�*�+	rN* < *�':':%C(:,"@v/�*�,.BCW.3.@A%#(:+735' < 35+76JBC*�(:,.+7*�rs()*0/N% ��*�@:*�rs()*�'6J,"@A,D@:*�')35B#�.*�@_3-+7*�'A+7376N@:3.IJB#*�+X,&!
e`'D,.BCW.3.@A%C(:+X35'D6N@:3 K)*�(:,./�35'D6J,"@A,g3 +73d/N*�BC3 /N*¥@A*�/�*¥r =,"3 6¨35':'A8�*�+�, 6¨3.@:(:,"IJ%HB#%#/N,./�*-*�, *�' < ,.BH,��IJ%#B#%#/J,./�*R/�*�')* K:,./N,J��6¨35%#'G' =,"3 6N@:3 K)*�(:,./�35'`6J,"@o,�+hK,.¦d8N%#rJ,.'V*�':6�* < KM � < ,.'�!PU *�' < ,.B#,"IJ%#B#%H/N,./�* �¨r�3 < ,.':3�/�3iN%C6¨*�@ < 8�I¨326�3.@0*ZY&*�+76JB#3��4K* < @�KM (:% < ,J��6¨35%#'0'JK3|K* ��*�%C(:,7,"()@A,��vK*�'`/N,7/N8�6JBH% < ,�;<"=,"3X/�35'06N@A3 < *�':'A,./�3.@:*�'�!* 3 < ,.')3�/N35'G+X3d/�*�B#35'V@A*�,.BmKM ')(:% < 35'
��,.+FI¨35'V35'Q+X3d/�*�B#35' �� 0$�>¢*X1_§`]N�¨()*�rs(:,.+ @:*�/N8���%#@V35' < 8N')()35'/�* < 35+28NrN% ;<"=,"3�/�*2+73d/N3�+28N%C()3�':*�+7*�B#iN,.rs()*F*FIJ8N' < ,.+ < ,"@A, < ()*�@A%6��,"@P8N+X,-+ K,.¦s8N%HrN,76J,"@A,.B#*�B#,X,"()@A,��vK*�'/�*G8J+ < 35r\K)8Nrs()37/�*G6J,"@ ,,.+7*�()@:35'
�N')*�rN/�3D¦s8N*G/�35%H'4/N*�')()*�'�')*Q,.':')*�+7*�B#iJ,.+ �&3Dr`K8N+7*�@:32/�*`3.6�*�@o,�;<"=3.*�'0/�*< 35+76J8�(:,�;<"=,"3¥BC3 < ,.Ba*P3Xr`K8N+7*�@A3X/�*P':8�6¨*�@:6J,.'A')35' I�@:3&/N,./N,.'�r�3�1_§`] Lo!* 3 *�r£(:,.rs()3���*ZY�%#')()*�+ ,.BCW58J+X,.'-/N% ��*�@:*�r ;< ,.'�! �V+-,�/�*�B#,.' ��')*�W58NrJ/�3O§ �3.(D� �¡ �\ �"�-K*g¦s8�*^3 +73&/�*�BC31�§`] ':%#+76JBH%¡� < ,F376N@:3 K)*�()3X*Q3-/�*�')*�rs�.35BC�&%#+7*�rs()3X/�*P,.BCW.3.@A%#(:+735'06¨3.@�')*�@_8N+ +X3d/�*�B#3D+-,.%#'�':%#+X6JBC*�'4*8N+ 6¨358 < 3X+X,.%#'�6¨3&/�*�@:35')3X¦d8�*Q3-+X3d/�*�B#3X 0$�>�!
UVB K*�+ /N%#':')3��&8N+ ,.BCW.3.@A%#(:+73-1�§`] 6¨3&/�*`')*�@0()@A,.rN' ��*�@A%#/N3R6J,"@A,237+73&/�*�BC3D �$&>h')*�+ +28N/N,.r?;< ,.'�!�$d*8N+ ,.BCW.3.@A%C(:+X3X1_§`] *ZY&* < 8�(:, � 3.6¨*�@A,�;<"=3.*�'�/�* < 35+76J8N(:,�;<"=,"3-BC3 < ,.B �$[ 
 �2':8�6¨*�@:69,.':')35'�/�* < 35+76J8�(:,�;<"=,"3



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S�[
*T[ 
 � ':8�6¨*�@:6J,.':':35'2/N* < 35+F8NrJ% < ,�;<"=,"3���*�rs( =,"3 3�,.B#W.3.@A%C(:+73  �$&> < 3.@A@:*�')6¨35rN/�*�rs()*�()*�@JK,�8N+ < 8N':()3�/�*
, I � � � � [ 
 � � � I [�
 ����[�
 ��LDL<��/�*�(:,.B#i�*�'�6�3&/�*�+ ')*�@_�d%#':()35'0*�+ 1�K, < *�@:*�' &�� ��� �n\��m!

�w+ @:*�':8N+X3��£35'�+73&/�*�BC35'w �$&>O*P1�§`] ,"6N@:*�':*�r£(:,.+ +28N%C(:,.'w'A%#+X%#B#,"@o%#/N,./�*�'�!��wrs()@:*�(:,.r£()3D3D+73&/�*�BC31�§`] ':%#+769B#%¡� < ,R35' < 8N')()35'V/�* < 35+28NrN% < ,�;<"=,"3�� ��, < %#BH%C(:,.rN/�3D3X6N@A3 K *�()3-/N*P,.BCW.3.@A%C(:+735'�!
����� � �+*-:����+��� �� 102�3 4' #�� � :
��'�8?� �/�!'��$57 489 ":;��:�'��

�V+X,R�.* �G/N*Z�9rN%#/�3`32+73d/N*�BC3P6J,"@A,R3R6N@A3 K *�()3F*_,.r�K,.B#%#':*_/�*V,.B#W.3.@A%C(:+735' �s��,.+X35'�,"W.3.@A,2/�*�' < @A*��.*�@4,.BCW58JrN',.')6¨* < ()35'�@:*���*�@:*�rs()*�'_,X%#+X6JBC*�+7*�rs(:,�;<"=,"3-/�35'�,.B#W.3.@A%C(:+735'06J@:3 K *�(:,./N35'�6J,"@A,D3�+73d/N*�BC3X �$&> (.1�§Q] !* ,G%#+769BC*�+7*�rs(:,�;<"=,"3G/�*�,.BCW.3.@A%#(:+735'L*�+f':%H')()*�+X,.'�/�* < 35+X6J8�(:,�;<"=,"3`6J,"@A,.BC*�BH,_8�(:%#BH% ��,.rN/�303G6J,"@A,./N%#W5+X,/�*R()@:3 < ,¥/�*F+7*�rJ':,"W.*�rN' ��()*�+735'`¦s8N*FBC*��","@V*�+ < 35rN':%H/�*�@A,�;<"=,"3�8N+�W.@A,.rJ/�*2r`K8N+7*�@:3-/N* � ,"()3.@:*�' ��/�*�rs()@:*35'_¦d8N,.%#'0/�*�')(:, < ,.+X35'_35'V')*�W58N%#rs()*�'�[
' ,"@A¦d8N%C()*�(:8�@o, �
' ��3.@A+X,"()3�/N35'�/N,./�35' �
' �.*�BC3 < %#/N,./�* < 35+X6J8�(:, < %C35rN,.B �
' < ,"@:W5,�/N,7+hK,.¦d8N%#rN,J��*
' < ,"@:W5,�/N,D@:*�/�*.!
1435+ 373.ILK)*�(:%C�.3X/�*Q()3.@orN,"@0()@A,.rN')69,"@:*�r£()*P,"3�8N':8�K,"@A%#3F()3&/�35'0*�':':*�'�/�*�(:,.B#i�*�'
� ��3.@A,.+ /�*�')*�rs�.35BC�d%H/N,.'�4K,"@A%H,.'`IJ%CIJB#%#3.()* < ,.'V¦d8�*7%#+76JB#*�+7*�r£(:,.+ 3�6J,"@A,./J%CW5+X,¥/N,¥()@:3 < , /N*2+7*�rJ':,"W.*�rN'�!Fuv,.+735'P8�(:%#BH% ��,"@G/J8N,.'¦s8�*�,"3�B#35r�W.3�/�35'7,.r�35' �"� 6J@A,"(:% < ,.+7*�rs()*�()3.@ArN,"@o,.+ � ')* 6J,./�@ =3.*�'Xr�*�':':,fK,"@:*�,J�43 �G� � �9����}&� � ~������ �J�

� �J� � ~ � } I ����� L�*P3 � }d�����N�9} �V�N��� ~ � � 
���� } � � �N�5} I � � 
 Lo!* *�':()* < ,"6LKM (:8JBC37/�*�' < @:*��.*�+735'G,.BCW58NrJ'0,.')6¨* < ()35'_/�*�':'A,.'0IJ%CIJBH%C3.()* < ,.'0,"()@A,��vK*�'`/N,7%#+76JB#*�+7*�r£(:,�;<"=,"3�/�3UVBCW.3.@o%C(:+73g/J, $d35+-,^ �$&> (.1_§`] 8�(:%#BH% ��,.rN/�3�3 >vu`] *¥3 ] >vp ! * 35'X1�,"6LKM (:8JBC35'RS^*�\g%#rs()@:3d/J8���%C@:*/�+735'7358�()@A,.' < ,"@o, < ()*�@�KM ')(:% < ,.'�/�*�':':,.'DI9%CIJB#%C3.()* < ,.'�!��G+X, /�*�' < @A%);<"=,"3�+X,.%#'7/�*�(:,.B#iJ,./N, /�*�,.BCW58N+X,.'7/J,.'
��8Nr < %C35rN,.B#%#/J,./�*�'�/�*�':':,.'0I9%CIJB#%C3.()* < ,.'0':*�@JK,7,"6N@:*�')*�rs(:,./N,�r�3XU_6 ,*�rJ/N% < *.!
��������� ��� �

e *���� ��� � ( & ����� �)�G� � �J� ��}&��� ~������ �9� � �N��� ~ � } � 6N@:3��d%H/�*�r < %#,�8J+X,�*�')()@o8�(:8�@A,g8NrN%¡� < ,./J,�/�*�rs()@:3/N,7¦s8J,.B¨6N@:3.W.@A,.+X,.'�6J,"@A,.BC*�BC35'�6¨3&/�*�+ ')*�@_/�*�':*�r£�.35BC�&%#/�35'0/N*P8N+X,D+X,.r�*�%C@o,7/N%C@:*�(:,2*Q*Z� < %C*�rs()*R8N'A,.rN/�3*�¦s8N%#6J,.+7*�rs()35'L/�* 
���(�� � ��( &?*ZY&%#':()*�r£()*�'�!weh>vu`] 6¨35':'A%CIJ%#B#%#(:,�¦d8�*w8N+-, < 35BC*&;<"=,"3GiN*�()*�@:3.W ,*�rN,`/�*v*�')(:,�;<"=3.*�'/�*0()@A,"IJ,.B#iN3Q6�35'A':,.+ ')*�@v�&%#')(:,.' < 35+73R8N+-,OK8NrN% < ,Q+hK,.¦d8N%#rJ,V69,"@A,.BC*�B#,`�&%C@:(:8N,.Bm!?e¢>wuG] ()@A,"(:,F/�* ��3.@o+X,()@A,.rN')6J,"@A*�r£()*�()3&/�3 3g@:3.()*�,.+X*�r£()3 /J,.'2+X*�rN':,"W.*�rN' ��, < 35rs�.*�@A' =,"3�/N*¥/N,./N35'F*�3 *�' < ,.BC35rJ,.+7*�r£()3�/J,.'(:,"@:*���,.'Vrs8J+X,D@:*�/�*R/N* < 35+76J8�(:,./�3.@A*�' < 35+ ,"@A¦d8N%C()*�(:8N@A,.'06¨35':':%C�.*�BH+7*�r£()*P%Hr < 35+76J,"(�KM �.*�%H'�!



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S.�
e +73&/�*�BC3 < 35+76J8N(:, < %C35rN,.B�/�3 >wuG] K*^':%#+X6JBC*�' �v,.B K*�+ /�* IJ,.')(:,.rs()*�W.*�r4K*�@A% < 3���*�, < 35+73&/N,�8J+X,W.@A,.rN/�*���,"@A%#*�/N,./�*�/N*-*�')()@A8N(:8�@A,.'2/�*-6N@A3.W.@A,.+X,.'D/�*�,"69B#% < ,�;<"=,"3�! U %#r£()*�@ ��, < *�/�*-6J@:3.W.@A,.+X,�;<"=,"3 K*�/N%P�@:*�(:,J�w6¨*�@A+X%#(:%#rN/�3�¦d8�*�*�')()@A8�(:8N@A,.'D/�*�6J@:3.W.@A,.+X,.'7':%H+76JBC*�'R6�35'A':,.+ ')*�@X%#+76JB#*�+7*�r£(:,./J,.'F/�*�+X,.r�*�%#@A,%#r£(:8J%C(:%C�",&! e 8N':8_K,"@A%C3R*�' < @:*��.*Q':8N,2,"6JB#% < ,�;<"=,"3 < 35+7378N+X, < 35BC*&;<"=,"3X/�*G(:,"@:*�� ,.' < 3s3.6¨*�@A,"(:%C�",.'�!vUG'4(:,"@:*���,.', < *�':':,.+�35'P@:* < 8�@o')35'P/�3^>wuG]t,"()@A,��vK*�'D/�*X8N+-, IJ%CIJBH%C3.()* < ,�/�*X@:3.(:%#rJ,.'P/�*X%#rs()*�@ � , < *X6J,./�@ =,"3�!¥�w':'A,.'@:3.(:%#rN,.'26¨*�@A+X%C()*�+ , %#rN% < %#,.B#% ��,�;<"=,"3 *�3 (dK*�@A+-%#r�3�/N,.'2(:,"@:*�� ,.'XrN, @:*�/�* ,.B K*�+ /N, < 35+28NrN% < ,�;<"=,"3 *�'A%#rJ�< @:35rN% ��,�;<"=,"3�*�rs()@:*2,.'G(:,"@:*�� ,.'�!QUG'_6N@o%#+X%C(:%C�",.'�/�*2()@:3 < ,�/N*F+7*�rN'A,"W.*�rN'`/�3¥>wuG] ' =,"3�3.@o%C*�r£(:,./J,.'V69,"@A,3.6�*�@o,�;<"=3.*�'�i�*�()*�@:3.W ,*�r�*�,.' �9*�r£�.35B#�.*�rN/�3 < 35rN')()@o8?;<"=3.*�'�/�*`(:%C6¨35'�/�*Q/N,./�35'�6J,"@o, ��")$	&)( �.� �G*G()@o,.rN':+X%#'A' =,"3�!1435rN')()@A8 ;<"=3.*�'w6J,"@o,R, < 35+F8NrJ% < ,�;<"=,"32%Hr < B#8�*�+ ,.'4/�*V*�r£�&%C3R*G@:* < *�IJ%H+7*�r£()32/�*_*�':()@A8�(:8�@A,.'�/�*V/J,./�35'�,.B K*�+/�*Q6N@A%#+-%C(:%C�",.'4/N*P,.BC()3�� raKM �.*�B�(:,.%H' < 35+73 ��(�� ��� � ��* � ��IJ,"@:@:*�%C@o,.'�/�*P':%#r < @:35rN% ��,�;<"=,"37*R':35+X,7W5BC3.IJ,.Bm!
UV'V(:,"@:*�� ,.'`/�3->vu`] 6¨3d/N*�+�()*�@G*�')()@A8�(:8�@o,.'_/�*R/N*�6�*�rJ/ ,*�r < %#,X* < 35r£()@A35BC*F,"@:I9%C()@JK,"@A%#,.'�!4��+ 358�()@o,.'6J,.B#,��d@A,.' �"*�+ ¦s8J,.B#¦s8N*�@a6¨35r£()3`/N,0*ZY&* < 8?;<"=,"3Q/�*�8J+X,_,"6JBH% < ,�;<"=,"3 < 35r < 3.@A@:*�r£()* �5¦d8N,.B#¦d8�*�@�(:,"@:*���,V*ZY�%#')()*�rs()*6�3&/�* %#rN% < %H,"@�358 �9rJ,.B#% ��,"@¥358�()@A,.' (:,"@:*�� ,.' �G358x,./N% < %C35rJ,"@¥358¢@A*�+73��.*�@ < 35+76J8�(:,./�3.@A*�' /N, +hK,.¦s8J%#rN,�d%C@A(:8N,.B ! �Q8N,.B#¦d8�*�@?6N@:3 < *�':')3`6¨3d/�*�')* < 35+28NrN% < ,"@D� ':*0* (�358X':%#r < @A35rN% ��,"@ < 35+ ¦s8J,.B#¦s8N*�@�358N()@:3�! �Q8N,.B#¦d8�*�@

< 35r£()@:35B#*g*�')6¨* < KM � < 3 *^*�':()@A8�(:8�@A,O/�*^/�*�6¨*�rN/ ,*�r < %#,�6¨3&/�*^')*�@¥%#+76JBC*�+X*�r£(:,./�3 *�+ 8N+ ':%#':()*�+X, >wuG],"()@A,��vK*�'0/�3F8N':3R,"6N@:3.6N@o%#,./�3R/�* < 35r£()@A8 ;<"=3.*�'4/N3F>vu`] *V%HrN')()@A8?;<"=3.*�'�/�* < 35rs()@:35BC*`/�*4U98�Yd3R/J,RB#%#rNW58N,"W.*�+8�(:%#B#% ��,./J,&!
EG*��d%#/N3V,_'A8N,_rN,"(:8N@:* ��,�35rN%#6N@:*�')*�rs()*�I�*�')6¨* < %¡� < ,.+7*�r£()* �"3 < 35r < *�%C()3`/�*�+hK,.¦d8N%#rJ,0�d%#@:(:8N,.B L9*�(:,.+RI�K*�+6�*�BH,2'A8N,7':%#+769BC*�'�+X,.' < 35+76JB#*�(:,7%#r£()*�@ ��, < *R/N*Q6N@:3.W.@A,.+X,�;<"=,"3��93X':%#')()*�+-,7>vu`] ()*�+ (:%#/�378N+X,DW.@A,.rJ/�*, < *�%C(:,�;<"=,"3¥rJ, < 35+F8NrJ%#/N,./�*P/�* < 35+X6J8�(:,�;<"=,"3 < %#*�r£(�KM � < ,7/�*R,.BC()3X/�*�':*�+76¨*�rNi�3�!
e`'06N@A3.W.@A,.+X,.' � )�� ( � � � ��� %���� * � )�� (�� � � ��� % ��� /�*�' < @:*��.*�+ 8N+-,7%#+76JBC*�+X*�r£(:,�;<"=,"3X/�3XUGBCW.3.@A%#(:+73/N,-$d35+X,X �$&>)(.1�§`] r�3X+73&/�*�BC3X+X*�')()@:*Q*�' < @A,��.3�!

��� � � ) � � (�� (
	 � )�� ( � � � ��� %���� ��� ��� � � &( ) �"� � � � � � � % (	� (
��� � � ) � � (�� (	� ) � 	 
 ( � 
 � � *
����� ( � (
	 
 * � ��
 � 
 � � *
������� ���( � ) � )�	�� ����� � � ) � � (�� ( � � � % � ( � � � ( ! � ��� � ) � � ��� ������� �
��� � � � � � �'� ) ��� ! � % ) � 
 ! �'� ) � � � � ( ��� �'( � 
�� � ��� ) � ����� � � � (
��� � ( � ( %"( �'(�� � ��� ) ! � � ! � � ��� � ) � � � � (�� ( � � ) � ������� � � ��� 
 ( �'(
��� � � ��� ) � � � �"! ( ( � )�� ( � �+��� ! ��! � � ���"� ) �-� � � � � ( ( ��� � � ) � � (
��� � ( � ( ) � ( � � � � ( �/��� % � � � ( �0� )�� ( � � ( � % � ( � � � ) � � � ��� ) ���
��� � � �"�"! ( ( � )�� ( � ) � ( � �
����� � % � ( � ( #%'&( ) �'( � � � � � � ) ��� %"( � !'� � � � � ( �'( �
 � � % � ! � ��! � � �#"
� �%$
 � � % � ! � ��!'� ) ��� ��� (���� �%$ ��� % ) !'� � � � � �
 � � % � ! � ��! ��� � � � ��� �%$ ��� � � ���
 � � % � ! � ��!'� )�� ( � � �&� �'$ ��� � � �
����� � % � ( � ( #%'&( ) �'( � % ) � ��� ( �'��� � ��� )�� ( � �
% ) � ��� ! �
� � � � � � ���'� � ��( � ��(*) * *-, ��� � ( � ) � ( � ��� � ( � (0( � ��(
% ) � ��� ! �
� � � � � � ���'��� ��� � ��+ ),"��$, ��� � (�� ( � � )-� �( � � � ) � ( � � � � � �
% ) � ��� ! �
� � � � � � ���'��. ����/ � � � ��),0 , ��� � ) ��� � � ( � � � � � � ! ( �
% ) � ��� ! �
� � � � � � ���'��� ������� �*) *�1$, ��� � (�� ( � � ) � ) ���"� ) �



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S.¯
����� � % � ( � ( #%'&( ) � ) � � � � ) �
� � � � � � � � � � � � � ) � � � � ����� � � ,
� � � � � � � % � ( � � � � ��� � � � ��� � ��+ � ,
� � � � � � � ��� � ��� � � �"� ) � � � . ����/ � � � � � ,

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

���'� � )�� (�) � � � )�� ( � � � � � � � � (�� ,
� �"� ) ��� � � � � ! ��� �"� ) � ,
� �"� ) � � /') � � � ,
���'� � � 
�,
���'� � � � ) � � ( � ) � � *�1 � )

� "�� � 
 � 
 ��
�� " ����� * � ��� 0�� � "�� * ��� � 1 ��� � � *���
 � ,

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

��� � ( � � ) 
 � � �"��� � � � � � ( � � � ( � ( ��� �'(
� � � ��) � � � � � � � ��
 �-,

��� � ( � � )�"
� � � � % � ( � � � � ( � � ( ��� � ( ( ��� ��� � � � � % !'� (	� ( �
� ) � 
 � )
��, ��!*. � ��/ � � � � , � �����

� � � � � ( � � 

� � )�� (�� � � ��� � 
 % � ( �
��� � ��� * � / ) ��� � � ��� � * ��� � � ��� ��� � ,
��� � ( � � )*0�� � � � ��� ) � � (	� ) � ( � � ( ��� �'( � � � ��� ) �

� ) � 
 � )
��, ��!*. � ��/ � � � � , � ����� �
� ) � 
�
*)
�$, 
 ! � (�� , 
���� � ��� 
 )�� � !'��� ) ���"� ) �

� ! ��� � � ) � �

 � ) � �"� ) � � (	� ) � � � (�� � � � 
 � ,
� � � ��� ��� ��� � ��
 � � � � ( � ( � � �'( ! � � �-, ��� � ! ��� � �
� � � � . ���'� 
�� � (���� * � *	� , ��� � (�� ( � � ) � ) � ! � ���"� ) �
� � � � . ���'� 
�� ! ��� � � ) � � � (�� � * �-, ��� � ! � ���"� ) �
� � � ��� � � 
 � � � � ��� � � � ( � ��( � , ��� � � � � � � ( � ( )�� � ��� ) �

� ��� � � � � ) �
��� � ( � � ),
 � +�� % � � ( ( � � )�� ( � � ( � % � ( � �

� ) � 
 � )
��, ��!*. � ��/ � � � � , � ����� �
� � � ��� % � 
 � * � � � ( � ��(�� , ��� ��� % � � ( � � ( �	� ! � � � ��� ) �
� � � ! � . � �'� 
���� )�� ( � � * � * � , ��� � ( � ) � ��� % � � � � )
� )�� (�) �")�� ( � �")�� ( � , ��� ��� �� � � � ( � )�� ( � ( � % � ( �

� ��� � � � � ) �
��� � ( � � )�1
� � � � � � � ( ) � ( � ) � �'( � )�� (

% ) !'� !�!-� � � � !�! � � )�� (
	 � ! � )�� ( !�!-� � � � ,
��� � ( � � )��
� � � � ( � � � � ) � ���



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S5c
� � � � � ��� 
 � ,
� � � � 
�� � ,

� ��� � � � � ! � #% &( ) � ( � �

��� � � ) � � (�� (
	 � )�� ( � � � ��� %����
��� � � ) � � (�� (	� ) � 	 
 ( � 
 � � *
����� ( � (
	 
 * � ��
 � 
 � � *
������� ���( � ) � )�	�� ����� � � ) � � (�� ( ��� % � � �/! � � ! � � ��� � ) � �'( � ( ��� �'(
��� � ( � � � � � �"! ( ( � )�� ( � ) � � � � � � �'� ) � � ) ��! � � ���"� ) � � � � � � (
��� ) ��� � ! � � (	� ) � ( � )�� ( � ( � % � ( � ( � ( ��� �'( � ( � �
����� � % � ( � ( #%'&( ) �'( � � � � � � ) ��� %"( � !'� � � � � ( �'( �
 � � % � ! � ��! � � �#"
� �%$ ��� � � � � ( ��� �'� 
 � � � � � ��� % � � � � � ! � . ���'� �

��� � � � ��� � ��� � � � � � ���
 � � % � ! � ��! ��� � � � ��� �%$ ��� � � ���
����� � % � ( � ( #%'&( ) �'( � % ) � ��� ( �'��� �
% ) � ��� ! �
� � � � � � ���'� � ��( � ��(*) * *-,
% ) � ��� ! �
� � � � � � ���'��� ������� �*) *�1$,
����� � % � ( � ( #%'&( ) � � � � � ) �
� � � � � � � � � � � � � ) � � � � ����� � � ,

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

���'� � � � ��� � � � � � ��� � )�� � (���� �")�� ( ) ��,
� �"� ) � � ! ��� � � ) � ,
! �
� � � � � � ���'� � ,

��� � ( � � ) * � � �"��� � � � � � ) � � � � �'( � � ( ��� � ( �
� � � ��) � � � � � � � ��
 �-, ��� � ( ��� �'(
� � � ��) � � � � ( ��� � � 
 � , ��� � ( ��� � ( � ( �

��� � ( � � ) 
 � +�� % � � �/! � (�� � (-� ( � ( ��� �'( � ( �
� � � ��� % � 
 � � � � � � � ( � ��(�� ,

��� � ( � � )�"
� � � ��� � � ('% ) ��� (�� � (
� � � ! � . � � � 
�� � (���� * � * �-, ��� � (�� ( � � ) � ) ��! � ���"� ) �
� � � ! � . � � � 
 � ! ��� �"� ) � � � (�� � * � , ��� ��! � ��� � ) �

��� � ( � � )*0�� 
 ( � % ! � � ( � )�� (
� ) � 
 � )
��, ��! � (�� , � ��� �

� )�� (�) �")�� ( � � ! ��� �"� ) � � ��� ,
��� � ( � � ),
 � � � � ��� ( � )�� (0( � ( ��� �'( � ( �

� � � � � ��� ��� � ��
 � � � � ( � ( � � �'( ! � � �-, ��� � � � % � ( � � � � � ! ��� � �
� � � � . ���'� 
�� �")�� ( � * � * �-, ��� � � � ( % ) ��� ) � ( � ) � �'( � )�� (
� � � ��� � � 
 � � � � � � � ( � ��(�� , ��� � � � ��� ) % ) �'��� ! � ) � ) � ! ��� �"�

��� � ( � � )�1
� � � � ( � � � � ) � ���



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S.j
� � � � � ��� 
 � ,
� � � � 
�� � ,

� ��� � � � �'(*� ! � #% &( ) � ( ���

��������� � ���

e 6J,./�@ =,"3 � � 
 � � }d�����N�9}^�G�N��� ~ � � 
���� } � � �N�5}�� � < 8 K:,2*�')6¨* < %¡� < ,�;<"=,"3 ��35% < 35+76JBC*�(:,./J,D*�+�U_IJ@A%#B�/�* 
� ��[��PK*X3 @:*�'A8NBC(:,./�3 /�*X8N+ *�' ��3.@.;< 3g/N, < 35+F8NrJ%#/N,./�*7/�*7()*�rs(:,"@F/�*Z��rN%C@`, ':%#rs(:,�Yd*7*X, ')*�+ ,,.r£(:% < ,^/N,6J,"@:()*Q*�':')*�r < %#,.Ba/�*Q8N+X,DI9%CIJB#%C3.()* < ,D/�*Q@A3.(:%#rN,.'0/�*Q()@:3 < ,X/�*Q+7*�rJ':,"W.*�rN'�¦d8�*P')*�@A%H, K8N(:%#B�,78N+X,DW.@A,.rJ/�*W5,.+X,`/�*48J':8�K,"@A%C35'�*�¦s8�*46J8N/N*�':')*�':*�@?%H+76JBC*�+7*�rs(:,./N,Vrs8N+-,�W.@A,.rN/N*��","@A%C*�/N,./N*4/�*�+hK,.¦d8N%#rN,.'L6J,"@A,.BC*�BH,.'�!U 6N@A%#r < %C6J,.B.�",.r£(:,"W.*�+l/�*�*�':(:,"I�* < *�@v8J+	6J,./N@ =,"3G/N*�()@:3 < ,`/�*�+7*�rN':,"W.*�rN'FK*0,V6�3.@A(:,"IJ%#BCIJ%H/N,./�*.! �G+ /N35'3.ILK *�(:%#�.35'�/�3F/�*�')*�rs�.35BC�d%H+7*�r£()3F/�3R] >vpRK*_3F/N*���3.@or�* < *�@�,"35' < 35r£()@o8�()3.@:*�'w/N*_+hK,.¦d8N%#rN,.' 69,"@A,.BC*�B#,.' < 35+8N+ < 35r K)8Jr£()3 IJ,.':* < BH,"@A,.+7*�rs()*�/�*Z�9rN%#/N3g/�*¥@:3.(:%#rN,.'7¦d8�*¥*�BC*�'D6¨3d/N*�+ %H+76JBC*�+7*�rs(:,"@2*Z� < %C*�rs()*�+7*�r£()*358 �L*�+ ,.B#W58NrN' < ,.')35'
��6N@A3��.*�@R3�iJ,"@A/�©�,"@:*-r�* < *�':'JK,"@A%C3 6J,"@A,�*�'A':,.'P@:3.(:%HrN,.' �L6¨3.@:(:,.rs()3^,.8N+X*�r£(:,.rN/N3�,*�' < ,.B#,"IJ%#BH%#/N,./�*.!
e ] >vp�r =,"3�()*�+ 3-6J@:3.6_K35':%C()3¥/�*F':*�@G8N+-,-%#r ��@A,"*�')()@o8�(:8�@A,7/�*2')3 ��( ©�,"@:* < 35+76JBC*�()3¥*F,.8�()3�� < 35rs(:%#/�3¦s8�*F6¨35':':,-':*�@G8�(:%HB#% ��,./�3X*�+ < 35+7698�(:,�;<"=,"3 /N%#')()@A%#IJ8aKM /N,&!0e ] >vp'�A 2r =,"3¥%Hr < B#8N% � 8Nr?;<"=3.*�'`r�* < *�':'JK,"@A%#,.'G,"3W.*�@:*�r < %#,.+7*�rs()3 /�*R6J@:3 < *�'A')35'ZI , < ,"6J, < %#/J,./�*2/N*F%#rN% < %#,"@�(:,"@:*�� ,.'<L<� < 35r&�JW58�@o,�;<"=,"3�/J,-+hK,.¦d8N%#rN,X�d%C@A(:8N,.B �*R':8�6¨3.@:()*Q/�*P*�rs()@A,./N,X*P':,�KM /N,&!
U_I9,.%¡Yd3�' =,"3gB#%#':(:,./N,.'Q,.BCW58N+X,.'P@A,�� =3.*�'F¦d8�* � ,���*�+ < 35+�¦s8�*-3�]g>wpG�.*�rJiN,�')*�rN/N3 < ,./N, �.* ��+-,.%#'8�(:%#B#% ��,./N3�!
 "!Gef] >vp�()*�+ +-,.%#'0¦s8N*P8N+X,7%#+769BC*�+7*�rs(:,�;<"=,"3-/�*QI¨35,X¦d8N,.B#%#/N,./N*G/N%H')6¨35raKM �.*�B9W.@A,"(:8N%C(:,.+7*�rs()*.!
Sd!Gef] >vp�()*�+�()3.(:,.B < 35+F8JrN% < ,�;<"=,"3�,.'A'�KM r < @:35rJ,&!
\d!Ge`'0W.@o8�6¨35'0]g>wp�' =,"3-'NK35B#%#/N35' �&*Z� < %C*�rs()*�'�*R/�*�()*�@o+X%#raKM ':(:% < 35'�!
[�!Gef] >vp�W.*�@:*�r < %H,7*Z� < %C*�rs()*�+7*�rs()*P35' ��"%$'&)(+*4/�*P+7*�rJ':,"W.*�rN'�!
�d!Ge¢] >vp�6¨3d/�*0')*�@�8�(:%#B#% ��,./N3G*Z� < %C*�r£()*�+X*�r£()*�69,"@A,`6N@:3.W.@A,.+-,"@ < 35+76J8�(:,./N3.@:*�'v6J,"@A*�BC*�BC35'?* ��� " * � &�( */�*P*�':(:,�;<"=3.*�'V/�*Q()@o,"IJ,.B#i�3�!
¯d!Gef] >vp-K*P()3.(:,.B#+7*�rs()*26�3.@A(NK,"�.*�B !
cs!Gef] >vp-K* ��3.@A+X,.+7*�rs()*R*�')6¨* < %¡� < ,./�3�!
jd!Gef] >vp-K*R8N+ 69,./�@ =,"3�!
e 6N@:3.W.@A,.+-, � )�� (�� � � � % /�*�' < @:*��.*R8N+X,D%#+X6JBC*�+7*�rs(:,�;<"=,"37/�3XUVB#W.3.@A%C(:+737/N,X$d35+X,D �$&>)(.1�§`] r�3+73d/N*�BC3�$&>w] E2!

��� � � ) � � (�� (
	 � )�� (�� � � � % ��� ���"� � &(") � � � � � � � � %"( �'(
��� � � ) � � (�� (	� ) � 	 
 ( � 
 � � *



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � S �
����� ( � (
	 
 * � ��
 � 
 � � *
������� ���( � ) � )�	�� ����� � � ) � � (�� ( � � � % � ( � � � ( ! � ��� � ) � � ��� ������� �
��� � � � � � �'� ) ��� ! � % ) � 
 ! �'� ) � � � � ( ��� �'( � 
�� � ��� ) � ����� � � � (
��� � ( � ( %"( �'(�� � ��� ) ! � � ! � ���"� ) � � � � (�� ( � � ) � � ��� � � � �&� 
 ( �'(
��� � � ��� ) � � � �"! ( ( � )�� ( � �+��� ! ��! � ���"� ) � � � � � � ( ( ��� � � ) ��� (
��� � ( � ( ) � ( � � � � ( �/��� % � � � ( �0� )�� ( � � ( � % � ( � � � ) � � � ��� ) ���
��� � � �"�"! ( ( � )�� ( � ) � ( � �
����� � % � ( � ( #%'&( ) �'( � � � � � � ) ��� %"( � !'� � � � � ( �'( �
 � � % � ! � ��! � � � � �%$
 � � % � ! � ��! ��� � � )�� �'$ ��� � � � � � �
����� � % � ( � ( #%'&( ) �'( � % ) � ��� ( �'��� � ��� )�� ( � �
% ) � ��� ! �
� � � � � � ���'� � ��( � ��(*) * *-, ��� � ( � ) � ( � ��� � ( � (0( � ��(
% ) � ��� ! �
� � � � � � ���'��� ������� �*) *�1$, ��� � (�� ( � � ) � ) ���"� ) �

����� � % � ( � ( #%'&( ) � ) � � � � ) �
��� � � � � � � � � � � � � � ) � � � � ����� � � ,

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

���'� � )�� (�) � � � )�� ( �,) � � � ( � . � �"� � � � � (�� ,
���'� � ! ��� �"� ) � ��* � � ,
���'� � � 
�,
���'� � � � ) � � ( � ) � � *�1 � )

� "�� � 
 � 
 ��
�� " ����� * � ��� 0�� � "�� * ��� � 1 ��� � � *���
 � ,
��� � � � ( �"! � ��� ( �"! � ,

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

��� � ( � � )*0�� � � � ��� ) � � (	� ) � ( � � ( ��� �'( � � � ��� ) �
� � 
 � ( � . )�) � � �

� ) � 
 � ) *-, �*! �"� � � , � ����� �
� ) � 
�
�) �$, 
 ! � (�� , 
������ ��� ��! � ��� � ) �

� ! ��� �"� ) � �

 � ) � �"� ) � � (	� ) � � � (�� �"� � 
 � ,
� � � � � � ��
 � ! ��� �"� ) � � � (���� ��� � � .�� � � � � � ( � ��(�� � � � 
 � ��� � � +�� � �-,

� ��� � � � � ) �
� ) � 
�
*)
�$, 
 ! � (�� , 
���� � ��� � ! � ���"� ) � � � �

� ! ��� � � ) � �

 � ) � �"� ) � � (	� ) � � 
 � ,
� � � ��� �

��� � ( � � ),
 � +�� % � � �/! � (�� � (-� ( � ( ��� �'( �
� � � +�� % � 
 � ! ��� �"� ) � � � (���� � � � � .�� � � � � � ( � ��( � ��� � 
 � ��� � � +�� � � � � � ( � !
� � ,



F ��� �
�� ��� ���	� 
�
���� ��
 � F ���� � \"�
� ��� � � � � �

��� � ( � � )*0�� 
 ( � % ! � � ( � )�� (
� ) � 
 � )
��, ��! � (�� , � ��� �

� )�� ( �,) � )�� ( � � � ! ��� �"� ) � � ��� ,
��� � ( � � ),
 � +�� % � � ( ( � � )�� ( � � ( � % � ( � �

��� � + � � ! % � 
���� )�� ( � � ��� )�� ( � * � � � � � .�� � � � � � � � � ��� � � � 
 � ��� � � +�� � �-,
��� � ( � � )�1
� � � � � � � ( ) � ( � ) � �'( � )�� ( 
 � � )'% � � � ( � ) � � �

� � 
 � ( � . )�) � �
� � � � � � 

� �")�� ( 	 ��� �'( � � )���� � � � ( � � � � )�� � �

��� � � � � ( � � � � 
 �-,
���"�"! �"� ��,

� ��� � � � � ! � % ( ) � ( � �



� ��������
	���
 �

� �� � � �)�l� � � �� � �)� � �

Sd!# W�4$d35+X,-/�*P>v@:*Z�JYd35'Sd!TS �4eG@A/N*�rN,�;<"=,"3Sd!T\ �w�L%H')(�k_,.r��&%#r�W
��������� �"!$#&%
' EG*�' < @:*��.*�@�,.BCW58J+X,.'w/N,.'�6N@A%Hr < %C6J,.%#'?(dK* < rN% < ,.'�69,"@A,P32/�*�')*�rs�.35BC�d%H+7*�r£()3D/�*G,.BCW.3.@A%C(:+735'w6J,"@A,.BC*�B#35'�!
' EG*�' < @:*��.*�@`8N+�,.BCW.3.@o%C(:+7376J,"@A,.B#*�BC376J,"@A,D3.@A/N*�rN,�;<"=,"3�!
' p r£()@:3&/N8���%#@06N@:3.IJBC*�+-,.'�I_K,.':% < 35'0*�+�6N@:3 < *�':':,.+7*�rs()3�/�*PBH%#')(:,.'�!
' k�*�':35BC�.*�@V/�*���3.@A+X, K3.(:%#+X,D3X6N@A3.IJBC*�+X,D/�3 �	� *�� ( ���'� �.� �R69,"@A,.BC*�BC3�!
' UGrN,.B#%#':,"@�,X*Z� < % ,*�r < %#,X/N35'�,.BCW.3.@A%C(:+X35'�,"6N@:*�')*�rs(:,./�35'�!

	 ��� � '��! !#��E5 89��� ��'��

1435rN':%#/N*�@:*R,¥')*�¦s8N*�r < %#,-/N*��O*�BC*�+7*�rs()35' � � S U � ¡ U)()()(&U � * �D6¨*�@:()*�r < *�rs()*�'G,¥8N+ < 35r K:8Nr£()3 2 < 35+ 8J+X,3.6�*�@o,�;<"=,"3-IJ%#r_K,"@A%#,D,.':')3 < %#,"(:%C�",J�9/�*�rN3.(:,./N,76¨3.@ �5!�UV' � �9� �N� � }g� � } � O � � /�*�')(:,X':*�¦s8�*�r < %#,X' =,"3-,.' �')35+X,.'�69,"@ < %#,.%#' I�358^6N@:3&/N8�()35'<L�/�*Z�9rJ%#/�35'46¨3.@
) �  � S � � ¡ ��()()( � � �AU� � � � �

!
�w':':*F6N@A3.IJBC*�+X, K*D@:*�':35BC�d%H/�3�r�3�+73&/�*�BC3¥')*�¦s8N*�r < %#,.B�6�3.@`8N+ ,.BCW.3.@A%C(:+X3�IJ,.':(:,.r£()*7':%#+X6JBC*�'�!_ �,.')(:,8�(:%#B#% ��,"@o+735'X8N+ �.*�()3.@ )M��35rJ/�*X)$� ��� � � *4)$� � � � )K� � 5  � � � �q!xU_6_K35' �	%C()*�@A,�;<"=3.*�'
�03.IN()*�+735'�3@:*�':8NBC(:,./N3�!v�w':')*P,.B#W.3.@A%C(:+73 K*F*ZYd* < 8�(:,./N3X*�+�()*�+76¨3�, I � L�* K*R%#r�*�@A*�r£()*�+7*�rs()*R')*�¦d8�*�r < %H,.B !

\& 



F ��� �
�� ��� ���L��� �� F 
#
 F � ��� �� � 
 F � � \.S
U ':35B#8?;<"=,"3Q/�3Q6N@:3.I9BC*�+X,G/�*_$d35+X,.'v/�*0>w@:*Z�NY&35' r�3Q+73d/N*�BC3Q 0$�> (.1�§`] K*�')*�+7*�B#iJ,.r£()*�,"3P/N,R$&35+X,/�*��|r`K8N+7*�@A35'�!VU %#/4K*�%H, K*D3¥/N*2/N%#�d%#/J%C@�,-*�rs()@A,./N,�*�+ ] I r`K8N+7*�@:3�/�*R6J@:3 < *�'A':,./�3.@:*�'<L_':8�I < 35r K:8Nrs()35' �< ,./N, 8N+ < 35+ � ��] *�BC*�+7*�rs()35'Q*7/N%#')()@A%#IJ8N%C@0*�':':*�'Q':8�I < 35r K:8Nr£()35'V*�rs()@:*735' ] 6N@:3 < *�':':,./�3.@:*�' I 8N+ 'A8�I��

< 35r K)8Jr£()3 6J,"@o, < ,./N,�6N@:3 < *�':':,./�3.@/Lo!2] ,.%#'`6N@:* < %H':,.+7*�rs()* �L')* K:, � 8N+ �.*�()3.@2/�*D3.@A/�*�+ � �a/�*�':* K),.+735'
< 35+76J8�(:,"@0,.'_$d35+X,.'�/�*`>v@A*Z�NYd35'H2 � �"�  � � ��� � ,),), � � � � �"U:� � � � � 5� < 35+ ] 6N@:3 < *�':':,./�3.@:*�'
�d35rJ/�*
]�
 � ��]L!�$d* K:, .  � ��]L!:� K*-6J,"@A(:% < %C35rN,./�3 *�+ ] IJBC3 < 35' � < 35+73g')*�W58N*	[��  I � ��US� S U)()()(&US� ��� S L<�35rN/�* < ,./N, � � ()*�+ (:,.+X,.rNi�3 .&! >�,"@o, /�*�()*�@A+X%#rJ,"@D,.'¥$d35+X,.'X>?,"@ < %#,.%H' 2 � � �"� < ,./N, 6N@:3 < *�':':,./�3.@ 0 �< 35+76J8�(:,O,N� �"K*�':%H+X,O':35+X,�) �� 
�+�D� �".�� � ,),), ��� �D� I � �  &L'.25  �"��6J,"@A,O�0� � �>] 5  ���*g*���*�(:8J,8N+ ��(�� ��� � ��* �P/�* ) �A�_,"()@A,��vK*�'�/N*g8N+X,|+7*�rN'A,"W.*�+ ��6J,"@A,O()3&/�35'-35'¥6N@A3 < *�':'A,./�3.@:*�'T0 �q!f10,./N, 6J@:3��
< *�':':,./�3.@ 0�� < 35+7698�(:, ,.'¥'A8N,.'¥@:*�')6¨* < (:%C�",.'¥':35+X,.'�6J,"@ < %#,.%H'T2 � �	�W.��"U)()()(&U<2H� I � �b &L � . 5  �"�_35rJ/�*2 � ��� .�� � � � � � � S

� � S ) � � ������ S � � I � 5h &L � . � ��� !
�¥��� �J�"~H��� ��� D �9� �N� � }g� � } � O � � � } ��� � } ���9�¥���O�O��� }d� � � D � ��F � �
$ ����� � � ��� I  &L-e r`K8J+7*�@:3�/�3 6N@A3 < *�':'A,./�3.@ � ��I S-LXe rGK8N+7*�@:3 ] /N* 6N@:3 < *�':':,./�3.@:*�' � I \-LXe � �"K*�':%#+X3':8�I��m�.*�()3.@��  �ZI �".�[RI � �¢ &L'. 5h &L�/�*Q(:,.+-,.rNi�3 .J��35rN/�*W.  � ��]�!
D � {J � ��� �w+ < ,./J,X>v@:3 < *�':':,./N3.@ 0 � ,.'_')35+X,.'_/N*Q6N@:*Z�NY&3:2 � ��� .�� � �"�J� � � � � ��] 5  "!
I  &L ) � � ��� � � � ,),), � ��� � � * � ,
I S-L � � ) (	� %"( � � 
 ) � U ] �
	 � � ,
I \-L � � � � � � � ) � � ,),), � ) � ,
I�[KL � � � � � � � � � ����� � � ) � � ��� � � ,
I �-L ��� � � 3  f � ��{} . 5h � � ��5�

� � ��� � �". � � � � ����� � . � * � � ��� . � ,
� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �
z } �J� } � � y�� ��� � ��(�����

��
�� 	 ��

� * � & � ( &�� � ��� ����
 � " ���
� * *���

� * � & � ( &�� � � � &�� &�� &�
 & � ��� * &�

� &�
 ��� , I � ��] L�� � ��
 , I  &L ( � ��������*�� & ����
 " � � ����� ������ !
H } �O�9� � ��� � ����� � � 10,./N, 6N@:3 < *�':':,./�3.@ 0�� < 35+7*&;< , < ,.B < 8JB#,.rN/�3 �+�O� I � 5  &L'. �  � �&,),), � �+�O� �".�� �2*,"@A+X,���*�rN,73-��,.BC3.@_@:*�':8NBC(:,.rs()*PrN,D�","@A%�K,"�.*�BaB#3 < ,.B ) �q! pq':':3|K* ��*�%#()3X')*�¦s8N*�r < %#,.B#+7*�rs()*R')*�+ ,7r�* < *�':':%#/J,./�*/�*0r�*�rNid8N+X, < 35+F8NrJ% < ,�;<"=,"3�! * 3Q69,.':')3PS$�535' 6N@A3 < *�':'A,./�3.@:*�'�� ,���*�+ 8N+ �)( � ��� ��� * �9/�*H) �96J,"@A,G35'v/�*�+-,.%#'6N@:3 < *�':':,./�3.@:*�'�!?��':':, < 35+28NrN% < ,�;<"=,"3Q6¨3&/�*4':*�@ ��*�%C(:,G*�+ 8N+-,�K8NrJ% < ,G@:3d/J,./N,V/N* < 35+28NrN% < ,�;<"=,"3�! * 3Q6J,.'A')3\$� < ,./N,�6N@:3 < *�':':,./N3.@ < ,.B < 8NBH,J�9')*�¦d8�*�r < %#,.BH+7*�r£()* �93��",.BC3.@G/N,-')35+-,-/�35'��ZI  �[ I � 5  &L'.-L0*�BC*�+7*�rs()35'`/�3�.*�()3.@G* < 35+ *�':')*F��,.BC3.@&�9r�3�6J,.':')3¥[�' =,"3 < 35+76J8N(:,./N,.'V,.'`')35+-,.'V/�*F6N@:*Z�NY&3-/�35'�� IDI � 5  &L'.��x �[J�".ML*�BC*�+7*�rs()35'F/�3 �.*�()3.@ � I < 35+ @A*�B#,�;<"=,"3g,"35'�I � 5¢ &L'. � �-U� � � � . *�BC*�+7*�rs()35'R/N* �\Lo!¥�w':':*�'P6J,.':':35'6�3&/�*�+ ')*�@#��*�%C()35'V')*�+�r�* < *�'A':%#/N,./�*P/N* < 35+F8NrJ% < ,�;<"=,"3-*�rs()@:*P35'_6N@:3 < *�':':,./�3.@:*�'�!

U < 35+X6J8�(:,�;<"=,"3^BC3 < ,.B�*ZYd* < 8N(:,./N, 6¨3.@ < ,./N,�6N@:3 < *�':':,./N3.@ 0 �A�w ��� � ] < 35rN':%H')()*X/�* .�3.6¨*�@A,�;<"=3.*�'r�35'�>?,.':')35'P `*Q[�! * 376J,.'A')3-\$� < ,./N,D6N@A3 < *�':'A,./�3.@H0 �?*ZY&* < 8�(:, �-5  �U� � � � ]�3.6¨*�@A,�;<"=3.*�'�!4>�3.@:(:,.r£()3��3 ()*�+76¨3�/N* < 35+X6J8�(:,�;<"=,"3�/�3 ,.BCW.3.@A%#(:+73 K*�, I � ��] Lo!2>�3.@Q358N()@:3�B#,./�3�� < ,./N,�6N@A3 < *�':'A,./�3.@ 0 ��()*�+ ¦d8�*@:* < *�I¨*�@?] 5g �+7*�rN'A,"W.*�rN' �£()3&/N,.'�r�3R+7*�':+X3R':8�6¨*�@:6J,.'A')3 I  0$�> L�358-@:3d/J,./N, Im1�§`] L<�sBC3.W.3F3R,.BCW.3.@A%#(:+73()*�@A+X%#rN, < 35+ , I  &L4@A3d/N,./J,.'�/�* < 35+28NrN% < ,�;<"=,"3�! %



F ��� �
�� ��� ���L��� �� F 
#
 F � ��� �� � 
 F � � \.\
	 �
	 � 8?#����� 102�3 4'

e`8�()@:3�6N@:3 < *�/N%#+X*�r£()3¥I_K,.':% < 3�*7%#+76¨3.@:(:,.rs()* K*73�/N*235rJ/�*�rN,"@Q8N+ < 35r K:8Nr£()3�/N*), I � L_%#()*�rN'Q¦s8N*F*�')( =,"3,"@A+X,���*�rN,./�35'_*�+$]^6J@:3 < *�'A':,./�3.@:*�' < ,./J,X8N+ < 35+ , I � ��] L4%C()*�rJ'�!
eh,.B#W.3.@A%C(:+73G/�*41435BC*\� [ �s*���*�(:8N,V,�3.@A/�*�rJ,�;<"=,"3`/N* �-*�BC*�+X*�r£()35'�*�+	()*�+X6�3V6J,"@A,.BC*�B#3 , I BC3.W	� L�8N'A,.rN/�3�¥6J@:3 < *�'A':,./�3.@:*�'?r�3Q+73&/�*�BC3`>wkVUV] 1�k_� � !.��':')*�,.BCW.3.@A%C(:+73'��35%�,./N,"6N(:,./�3`6J,"@o,V3Q+73&/�*�BC3R1�§Q]�6¨3.@§G3s3&/�@A% < iT�¡ �S��m! * 3`,.BCW.3.@A%C(:+73G6N@:3.6¨35')()3V6¨3.@?§G3d3d/N@A% < iT�¡ �S��"�"35' , I � La*�BC*�+7*�rs()35'�*�')( =,"3Q8NrN% ��3.@A+7*�+7*�rs()*/N%#')()@A%#IJ8aKM /�35'L*�r£()@A*�35' ]X6N@:3 < *�':':,./N3.@:*�' *_,`3.@A/N*�rN,�;<"=,"3R/�35' , I � L�*�BC*�+7*�rs()35'DK*�*���*�(:8N,./N, < 35+ ()*�+76¨3P/�*

< 35+76J8�(:,�;<"=,"3�BC3 < ,.B , I �PBC3.W	� ��] L_8N':,.rN/�3 , I B#3.W � ��BC3.WRI � �  &LDL_@:3&/N,./N,.'`/�* < 35+F8JrN% < ,�;<"=,"3��L35rJ/�*�]��
� S ���� I�� �  &L<�N* �  �� I *� L<�J358�')* K:,J� < 35+ < 35+76J8N(:,�;<"=,"3�BC3 < ,.BQK3.(:%#+X,D* , I  &L4@:3&/N,./N,.'�/�* < 35+28NrN% < ,�;<"=,"3¦s8N,.rJ/�3 *� � ]L!

�w+FI¨3.@A,X*�':':*�'V,.BCW.3.@o%C(:+735'G')* K),.+ K3.(:%#+735'
�9/�3�6�35rs()3�/N*R�&%#')(:,X()*aK3.@o% < 3���'A8N,.'_%#+X6JBC*�+7*�rs(:,�;<"=3.*�'V8N(:%P�B#% ��,.+ 8N+X,�W.@A,.rN/�*D¦s8J,.r£(:%#/J,./�*2/N*2/�*�(:,.BHi�*�'�!`uv,.+735'Q,"W.3.@A, /�*�' < @:*��.*�@P8N+ ,.BCW.3.@A%C(:+73 /�*23.@A/�*�rJ,�;<"=,"3+X,.%#'�':%#+769BC*�' �53-1�§`] *�� �	� ��� *�� ( � !4�w':')*`,.BCW.3.@A%#(:+73 K*Q8N+ 6¨358 < 37+7*�r�35'4*�' < ,.B�K,"�.*�B"�&+-,.'0,.%#rN/N, K* K3.(:%H+73* < 35+ +28N%C()376¨358 < ,.'0@A3d/N,./J,.'�/�* < 35+28NrN% < ,�;<"=,"3��96J,"@A, * � � ]L!
�¥��� �J�"~H��� �	� F � � D �?� ~�� D �J���
$ ����� � � ��� I  &LT�G+ �.*�()3.@ � < 35+ � *�BC*�+7*�rs()35'�! I S-L�]	6J@:3 < *�'A':,./�3.@:*�'�] �+U ] S U)()()(&U ] ��� S ! I \-L�eQ'*�BC*�+7*�rs()35'4/N3P�.*�()3.@ �x' =,"32/J%#')()@A%CI98aKM /�35'�*�r£()@A*V35' ]�6N@A3 < *�':'A,./�3.@:*�'\I � ��]�*�BC*�+7*�rs()35'46¨3.@w6N@:3 < *�':':,./N3.@ Lo!
D � {J � ��� ��3d/�35'R*�BC*�+7*�rs()35'R3.@o/�*�rN,./�35'P/N*�r£()@:3g/�* < ,./N,^6N@:3 < *�':':,./�3.@P*-6�3.@R6N@:3 < *�':':,./�3.@
��358 ')* K:,J�?')*� � �7�N()*�+735'_¦d8�*Q35'_*�BC*�+7*�rs()35'�*�+ ] � ' =,"3�+7*�r�3.@:*�'�¦d8�*Q35'_*�BC*�+7*�rs()35'�6¨*�@:()*�r < *�rs()*�'_, ] �"!
I  &L 
 )�� � ! ���/! � % ) � 
 ! �'� ) � ��� � � ) � 2� �+) S U ) ¡ U)()()(
U ) ��� S � ,I S-L � � ) (	� %"( � � 
�� � ] � �-,
I \-L � ( � � � % � ) � ( � ) � � � � � � � � ) � � � ] � � � � ! % . �"� � � �� � � ('% ) � � ) % )�� 2 ,
I�[KL ��� � � 
 � �� � ] � � ,
I �-L � � � � � � � '�  � ���
 � S� ()()( � ��� S� ,
� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �

K� �"K, < %#BG�.*�@A%¡� < ,"@�¦d8�* 3hUGBCW.3.@A%C(:+X3 �|3.@o/�*�rN, ¦s8J,.B#¦s8N*�@¥*�rs()@A,./N,J�`�&%#')()3h¦d8�* r =,"3 ��35%`*���*�(:8N,./N3r�*�rNid8N+X,`@:*�')()@o% ;<"=,"3F,"3F(:,.+X,.rNi�32/�35' ��" � � & � *o!w1435+73RrN3F+73&/�*�BC3F1�§Q] ()*�+735'�¦d8�* < ,./J,P6N@:3 < *�':':,./N3.@()*�+ , I � ��] LL+7*�+hK3.@A%H,VBC3 < ,.B �./�*��.*�+735'�*�' < 35BHi�*�@ < 8N%#/N,./�35'A,.+7*�r£()*�3 < 35r K:8Nr£()3 2 �.6¨35%#'�%#':')3G%#rLU98N*�r < %#,"@JK,r�37(:,.+X,.rNi�3�/�35' �)" � � &�� * !
uv,.+735'`,"6N@:*�')*�rs(:,"@Q8N+ ,.B#W.3.@A%C(:+73 1�§`] 6J,"@A, < 35+76J8�(:,"@G3 < 35r K)8Jr£()3 2 I < 35r K:8Nrs()3 * � �	� � � &�(DL<��¦d8�*8�(:%#B#% ��,_,"6�*�rJ,.'�, I ] L¨*�')69,�;< 3G/�*4+7*�+hK3.@A%H,�6¨3.@L6N@A3 < *�':'A,./�3.@�!veh+|K*�()3&/�3^K*�IJ,.':*�,./�3GrN3_6J,"@:(:% < %C35rN,.+7*�rs()3/N,D*�r£()@o,./N,7*�+$] ':8�I < 35r K:8Nr£()35'0/N3X+7*�':+73X(:,.+-,.rNi�3 < 35+73�')*�W58�*.!

H } � ��~A����� �¢� � � } �?~ � � � � &	"�
 � ���
�%" � ���
��( � & � ����� � & �%�&�" 
 &�(�� *%�& � I ���� &L
�"S�� �&)*�� 
�� &�� &�
 &"� ���
� & � ��� (�� � �� 
 ��� ( ��" � 
 �& ����� ��� � �"S�� �&%* � 

� � � 
 I � �¢ &L
�"S�� �&%* � 

��&�� &�
 & � ��� !



F ��� �
�� ��� ���L��� �� F 
#
 F � ��� �� � 
 F � � \�[
H } � ��~A����� �hy�� * ] X � � � ����~ � � & "�
 � ���
�%" � ��� ��( � &"� ����� � � & ����

����
�� � * ���� � *^] 5  &�� &�
 &"� ����*��
� &(�� � ��� �%&%* *� U ¡ *� U)()()(+U 
 ��� S � *� �$��"�& ���.����� &�
 � &�
 ] ����(�� &%* � & � � " ��� ����

����
 � !

e`'�]7� ¦d8N,"@:(:%#'F6¨3d/�*�+ ')*�@ � , < %#B#+7*�rs()* < 35+76J8�(:,./�35'D/�* ��3.@A+X, ')*�¦d8�*�r < %#,.B48N':,.rN/N3g8N+ ,.BCW.3.@A%#(:+73@:* < 8�@A':%#�.37*�+ ()*�+76¨3 , I �PB#3.W9] Lo!
�¥��� �J�"~H��� � � � ] X � � � ����~ � D } � � } � � ~ �J�
$ ����� � � ��� I  &L��G+ �.*�()3.@ � < 35+ �O*�B#*�+7*�r£()35'�!TI S-L�] 6N@:3 < *�':':,./N3.@:*�' ] ��U ] S U)()()(&U ] ��� S 3�r`K8J+7*�@:3�/�*¦s8N,"@A(:%#'�!
D � {J � ��� e < 35r K:8Nrs()3 �f/N%C�&%#/N%#/�3F*�+ ]7� ¦d8N,"@:(:%#'�!
I  &L 
 )�� � ! ��� ( � � � � ( � ( � � � ,
I S-L � � ( � � )0( � � � � ( � ( � � � � � � ( � � � � ) � � % ) � 
 ! � � ) � � S � � ¡ ,I \-L � � � � � ! � ) ( �	� ) � ��� � ) ��� % !'� � ��� (�� � �'��� �2( ���� � ! � ] 5P � � � � � ���"� � ��� 
 (�� � � % ) �'� � (	� ) � ,
� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �

�V'A,.+735'�3-UGBCW.3.@A%#(:+73� ��Xr�3X,.BCW.3.@o%C(:+73¥1�§Q] 6J,"@o, < 35+76J8�(:,"@\24!
�¥��� �J�"~H��� � �J� F �9����������� H ~ �L~ � �9� 2 F � �
$ ����� � � ��� I  &LT�G+ �.*�()3.@ � < 35+ � *�BC*�+7*�rs()35'�! I S-L�]	6J@:3 < *�'A':,./�3.@:*�'�] �+U ] S U)()()(&U ] ��� S ! I \-L�eQ'*�BC*�+7*�rs()35'4/N3P�.*�()3.@ �x' =,"32/J%#')()@A%CI98aKM /�35'�*�r£()@A*V35' ]�6N@A3 < *�':'A,./�3.@:*�'\I � ��]�*�BC*�+7*�rs()35'46¨3.@w6N@:3 < *�':':,./N3.@ Lo!
D � {J � ��� e < 35r K:8Nrs()3 �f/N%C�&%#/N%#/�3F*�+ ]7� ¦d8N,"@:(:%#'�!
I  &L & ���&] ��� ! ( � � � � 
 �+� � ,
I S-L ��� � � 
 & � � ] � �-,
I \-L ��} �  ¢� } ��� �� ��� � � � � � � (!
 & � 
 & S ()()( & ��� S � ,I�[KL ��} �  ¢� } ��� �� � � � � � � ! ( � � � � 
 � �
� -?%#+�/�3XUGBCW.3.@A%C(:+X3 �
z } �J� } � ��� � ��������( � ��

�
����( � � � &�� &)( 
 �.� ��� ������ ����* ] ����" ��(���� *�� & "�
 � ��� �+" � ��� � & � &�� &�
 &"� ����* �&
&�� & ��" ������� � ��

� � &�� � ! 	 �����	��
 ����
 ] � ( ���+&)* *�������( &%* &�
 , I  &L	( � ������� * � & � ��
 " � � � ��� � ���� & � &�
 ���
� & � ��
 � " ����� � ���� � ��� � � � & , I * ����� �� L�� ��� � & *�  � I ] ¡ L"!
H } �O�9� � ��� � ����� � � %

e ()*�3.@:*�+X,�, < %#+X,76¨3&/�*Q')*�+�+7*�BHi�3.@A,./�3X/�*Q(:,.B ��3.@A+-,X¦s8N* *�  � I ] Lo!
F �J��� � {� �"~�� � � ��( � &"� � � ������ � &�"�
 �����
�%" � ��� � &Y� &�� &�
 &"� ��� * ��� � & *�&�(.&�� & ��" ������� � ��

� � &�� �#! 	 �����	��

� ��
 ] ��(����%&%*+*������ ( &)* &�
 , I  &L ( � ������� * � & � ��
 " � � � ��� � ���� &�� &�
 ����� & � ��
 � " ����� � ���� � ��� ��� � & , I * ����� �� L��
��� � & * �  � I ] L"!



F ��� �
�� ��� ���L��� �� F 
#
 F � ��� �� � 
 F � � \.�
	 ��� � �������  ��� � � �

$d* K), ��� +X,2B#%#':(:,P@:*��N@A*�')*�r£(:,./J,	�¨3.@ � +l�.*�()3.@ )Q(:,.B�¦ � *W)K� �"�_K*`37r�K3F' � < *�':')3.@0/�*��?rJ,FB#%H')(:, � �
�9,"@A,	� �3 K� BC(:%#+X3Q*�BC*�+7*�rs()3F/N,PBH%#')(:, � �J)K� ���  ���!?U ��
���� �� � � 
 � *�rs()@:* ��* �7�$,�� I �SU �$L<��K*V3Rr`K� +X*�@:3P/�*_r�K35'w*�r£()@A*�_* �g+X,.%#'- "! e��N@:3.IJBC*�+-,¥/N3 � 
������ � � � 
 � � < 35rN':%#')()*�/�* < 35+�� � (:,"@��J,"@A, < ,./J, � � � ,�/N%#':( ,,.r < %#,*�r£()@:* �w*�����/�*�r�3.(:,./�3 .��K� 3�� I �AL  ,��YI �SU �$Lo!
E`% ��*�@A*�r£()*�+7*�rs()*�/N35'��N@:3.IJB#*�+X,.'Q/N, ')35+X,�*�')35+X,.'P/�*��J@:*Z�NY&35'Q/�* �hr`K� +7*�@A35' �a35rN/�*X,.'P(:,"@:*���,.'I ')35+X,.'��J,"@ < %#,.%H'<L���3.@o,.+ ��*�%C(:,.'G/�* ��3.@A+X,-%HrN/�*��¨*�rN/�*�rs()*��¨3.@ < ,./N, � + /�35'�]��J@:3 < *�'A':,./�3.@:*�' ��r�3��J@:3��IJBC*�+X, /�3 � � * ��( ���'� �.� � r =,"3 K*���35'A'�K �.*�B4,��JB#% < ,"@7, %#/4K*�%#, /�3 �L*�3.@A*�+X, /�*  �@A*�r£(�!|e r`K� +7*�@:3 /�*¥r_K35'/N,XB#%#':(:, < � K 35'V' � < *�':':3.@:*�'_r =,"3-*�')( =,"3¥,"@o+X,���*�rN,./�35'Gr�3-+7*�'A+73!�N@:3 < *�':':,./N3.@"�¨3d/�*Q�","@A%#,"@V/�*R�-, � ��]L!]^*�':+X3Fr�3 < ,.')3R*�+b¦ � *�()3d/N35'w35'�' � < *�':')3.@A*�'w*�')()* K:,.+br�3F+7*�'A+73#�N@:3 < *�':':,./N3.@�r�3��J,.':')3R%HrN% < %#,.B �5rJ,./N,W5,"@A,.r£()*V¦ � * < 35+ ,Q,��9B#% < ,�;<"=,"3Q/N,`/ � �JBH% < ,�;<"=,"3`@:* < � @A':%#��, I ������� � &)( �+"�
 � ��� �+L�%H':')3 < 35r£(:%#r � ,"@JK,`3 < 3.@:@:*�rJ/�3r�3��J,.':')3�')*�W � %#rs()*.!

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

%'&)(+*-,/. %0&1(+*2,03 %'&)(+*-,54 %0&1(+*2,76

8 &)9;:=<>9;&)(

?@�ACB 9;:=(

D DEEEE FGGGG
GGGGG H

I I I I I E E7J
K K
K

LMM
M N
O

O

O

O P P
P P

P P
P P PRQTS

S S S S
S S S SVU

S S S S
S S S S

SVUPPPPPPPPP W
SSSSSSSSS X DSSSSSSSSS XI I E E7J

Y

Y

YEEEEEEEEE F

Z/[]\ �V^>_!`
a]b [	��c _�d [fehg _�d [i\ _+jR_�_�^ c _�k�l2mR_+jR_!mRn e � ^onqprl eoe _+jVn+^>l e
s Z�[i\ �R^>_t`
a]b [ d]� eog ^>_�� c _td []ehg _ud [i\ _+jR_�prn c n ewv�x  `zy�{�l2dil c l2m g n e _�^ c _�k�l2m|_+jVn e mVn e!v ]� y�{

� ^onqprl eoe _+jVn+^ol e a~}�_+jR_ � ^>n
prl eoe _+jVn+^�_�^ c _�k�l2m|_ x ��]  �� l2d]l c l2m g n e a
� n
jVl�nqprn+^o^ol�^����Vl�_	p�_+jR_ [ig l�^>_7�p��_�nV� � l2din c l2mVn e � c jVn e � ^onqprl eoe _+jVn+^>l e�e l c!� ^ol�mRl2prl eoeo[ig l�l���l g �R_�^

� c _uprn c �Rm [ p�_7�p��_�n � _�^>_wn+� g l�^=n e �Rprl eoe n+^�jVl�� c jVl e l2� e l2dil c l2m g n e a#�'n \ nV�Tn�m=�� c l�^onujVl�^on
j|_+jR_ e
jVl�prn c �Rm [ p�_7�p��_�n � _�^>_un+� g l�^	n � ��� ��� ���'� �.� ��� n
jRl�p��Vl \ _�^	_ , v din \�x {�a��=� e l K _u_ e>[ c�� dil e _ � d [ p�_7�p��_�n
jR_�jR� � d [ p�_7�p��_�n�^ol2p��V^ eo[]� _�mR_�d [fehg _ ��mT�_�n�dil � _�_�� c _+d \ n+^ [ig c nw}"�=��lr��p [ l2m g l+a~}~n c n �
[ c n e _+m g l�^ [��
n+^ c l2m g l+�7n�m=�� c l�^onwjVl�^onqjR_+jR_ e jVl�jVl�prn c �Rm [ p�_7�p��_�ntjVl�� c _+d \ n+^ [ig c nt}"�=��lr��p [ l2m g l�jVl � l e l�^=jR_
n+^>jVl c jVl v , v din \ ' ] {�  3 � � {�a



��������	��

��� ��� � �� ��� � ������������ � ����� � �

� _�^>_�j [ c [ m
� [ ^�n�m=�� c l�^onujRl	^onqjR_+jR_ e jVl�prn c �|m [ p�_7�p��_�nV�0_ [ j��l [ _��l�_ujVl e l2dil2p [ n�m|_�^�� c prn�m��o�Rm g n
jVl�l2d]l c l2m g n e������ �"�5�5l c j []ehg ^ [ ���0� ]jVn e l c �"�TjVl g _+d���n+^ c _u���Vl�_uj []ehg��_+mRp [ _wjVl��
�R_+d]�
�Vl�^ ��� ��_
� � � n eoe _ e l�^	prn c�� � g _+jR_tprn c! v din \#"%$ {�_ � d [ p�_7�p��n+l e jVl'&�(*),+%-/. ���10�2 &3),+54+a76 c prn�m��o�Rm g n prn c l eoe _ e
p�_�^>_+p g l�^-� ehgo[ p�_ e �l	jVlr�7m [ jVn�_ e l \ � [ ^2a

6 c �98>�*:<;�
>=
?��9@5A jRl � �l~� c e �V�Tprn�m��h�|m g n"jVl�l2dil c l2m g n e e l2d]l2p [ n�mR_+jVn e jVl�d []eog _ ��prn c _ e e l \ � [ m g l e
� ^on � ^ [ l2jR_+jVl e	B�v b-{DC�n []e��
[ k [ mR�Vn e m
�RmRp�_ e �_�n e l2dil2p [ n�m|_+jVn e a v `�{ s j [fehg��_+mRp [ _�l2m g ^ol����R_+df���Vl�^�l2dil c l2m g n
mT�_�n e l2dil2p [ n�mR_+jVn!_�n � ^��n*E [ c n�l2dil c l2m g n�mT�_�n e l2d]l2p [ n�mR_+jVn �l�mRn c �_�E [ c nGFqa

�0n \ nV�7_�l ehg ^>_ g �l \�[ _ � _�^>_�prn c�� � g _�^"n�_+d \ n+^ [ig c n!jVn�d []ehg ^>_+mIH [ m \ �l	_ e l \ � [ m g l B

b�a�}~n c�� � g _�^�� cJ vK$3L { � ^>�Rd [ m \we l g�M prn cON M NIPQ v�x
RS$ {�lUT � (9VXWXY1V � - M � _�^>_ g nqjVn e n e � ^onqprl e �
e _+jVn+^>l e a�� e �V�Tprn�m��h�|m g n M �l	^>l � ^ol e l2m g _+jVn � n+^�� c _�d []ehg _�d []\ _+jR_�n�mRjVl � _�^�_!p�_+jR_�l2dil c l2m g n �
�l�_ g ^ [ �|�'� ]jVn!� c � n�m g l [ ^>n � _�^�_�n � ^|�n*E [ c nwl2dil c l2m g n�ZtjRl M prn c ^ol e � l [ig n\[_wn+^>jVl c [ m|jR�Vk [ jR_
� n+^^]"a

`
a^_ n
jVn � ^onqprl eoe _+jVn+^ l���l g �R_ e l2���Rl2mRp [ _+d c l2m g l�n7`a) � - � V*+cb�),+54�jRl^d#��prn c�� � g _+mRjVn � _�^>_�p�_+jR_ �e�UM
e �R_�j []ehg��_+mRp [ _�_�n���Rd go[ c n�l2dil c l2m g n�j|_!d []ehg _qa

� a s j [fehg��_+mRp [ _�jVn e jRl c _ []e l2dil c l2m g n e jR_�d []ehg _ �l=n+� go[ j|_	_ g ^>_ � �l e jR_�jR� � d [ p�_7�p��_�n	^>l2p��V^ eo[i� _f&�(g)h+%-/. �
�i0j2 &3),+54�_ g �l����Vl�� c l2dil c l2m g n�jVl M e l��h_�_+d]p�_+m��p�_+jVnVak_ n
jRn e n e n�� g ^on e l2dil c l2m g n e jR_�d []ehg _ g	�l c
mVn c �_�E [ c n!_�j []ehg��_+mRp [ _  vK$ L {�jVn � ^|�n*E [ c n�l2dil c l2m g nwjVl M mR_�d []ehg _qa

_'nqjVn e n e � _ eoe n e � llEqprl g n _tprn c�� � g _7�p��_�n jVn  vK$ L { � ^��Rd [ m \�e l gmM � � nqjVl c e l�^�� _+p [ d c l2m g l [ c!� dil �
c l2m g _+jRn e l cn v din \o$ {�^on
j|_+jR_ e jVl#prn c �Rm [ p�_7�p��_�nVa

p _ c n e#[ m g ^onqjR�Vk [ ^�� c _umVn � _ g �l2p�m [ p�_q�'jRl2mVn c [ mR_+j|_rqXsutwv ��@
�2�gxy s{z @5A|@
� t 
>=~}� �	A 
 q y z @�; 
��	A y � �
���Vl � n eoe>[ � [ d []g _#���Rl#� c� vK$3L { � ^��Rd [ m \�e l g�M � n eoe _ e l�^�prn c�� � g _+jVn�l cJ v din \5"c$ {�^>n
jR_+j|_ e jVl#prn c � �
m [ p�_7�p��_�nVa�6 c _�qXs3t�v ��@
�2�gxy s�z @5A|@
� t 
>=~}� �	A 
 q y z @�; 
��9A y � �l#prn c�� n ehg _�jVl�� c _ e l2�
�Vl2mRp [ _�_+d g l�^>m|_+jR_
jVl�� y �|@�� z @ qXs3t�v ��@
�2�gxy s @ z @ q#s = q y A|@�= yD�q xy s0a

� _m� y �9@ z @ qXs3t�v ��@
�2�gxy s0�q� go[ d [ k2_+mRjVn=� c l e �
�Vl c _�jVl�^>n g �Rd]_7�p��_�n v W#.9-/. �i2 )h+c) � ->)�Y�Y1(*)h+�-�( ��� ),+54�jVl
}~n�dil=l p�[fe �IH [ m����*�'_+jR_ � g _+jVn!_�n c nqjVl2dinG��� ��� }"�=� { e l2dil2p [ n�mR_ c n e � c e �V�Tprn�m��o�Rm g n�jRl�l2d]l c l2m g n e
jR_ d [fehg _U]"a s � y �9@ z @ qXs = q y A�@j= y��q xy s�prn�m eo[]ehg l�j|_ prn�m ehg ^����p��_�n jRl�� c _�d []ehg _ d [i\ _+jR_q��_ g ^>_ � �l e jR_
jR� � d [ p�_7�p��_�n�^ol2p��V^ eo[]� _q�Vprn c n e l2dil c l2m g n e�e l2d]l2p [ n�mR_+jVn e m|_���_ e l�jVl#prn c�� ^ol e>e �_�nVa

��^|�n g �Rd]n#� e _+jVnV�#� v,� {�� �e� ]�� mR_=� _ e l"jVl"prn c�� ^>l eoe �_�n �l"n#m=�� c l�^on�jVn � ^>n
prl eoe _+jVn+^ $ �
�Vl"_�^ c _�k�l2m|_
n!m"�n � a~� � ^ [ c l [ ^>n�l2dil c l2m g n�j|_�d []ehg _�jR_ Z�[i\ �V^>_!`
a]b#l ehg �_!_�^ c _�k�l2m|_+jVn�mVn � ^>n
prl eoe _+jVn+^�`
� � n+^ g _+m g n
e l�^|�_�^on g �Rd]_+jRn�prn c n�m=�� c l�^on�`
�RjR_ c l e c _���n+^ c _q�qn ��Rd go[ c n�l2dil c l2m g n �l�^on g �Rd]_+jRn�prn c n�m=�� c l�^on � a
s Z�[i\ �R^>_!`
a ` c n ehg ^�_�n e ^|�n g �Rd]n e jVl#p�_+jR_�l2dil c l2m g n�jR_�d []eog _qa

_'l c n e �
�Vlwl eoe lul e ���Rl c _ ^on g �|d]_7�p��_�n ��_�kuprn c �
�Vlwn e l2d]l c l2m g n e jVl�] � n e>e �R_ c mRn c �_�E [ c n $
^|�n g �Rdin e j []ehgo[ m g n e a��
l��o_�� � c e �V�Tprn�m��o�Rm g n�jVl�l2dil c l2m g n e��   ��� b� 	�	�	�   �<����� ]"� g _+d��
�Vlr� v,� {U�P
� v�� � � ��{� �� ��� � �RjVlr��m [ c n e�� � � �'prn c n e l2m|jVn!� c t }yc  
 t�s ; soq y ; e l�� v,� {�¡¢� v�� � � ��{¤£¢� v�� � � � � �¥��{�a

�
l2dil2p [ n�m|_+mRjVn	_ � l2mR_ e n e c �_�E [ c n e dinqp�_ []e �
mT�_�n � nqjVl c n e \ _�^�_+m go[ ^��
�Vl�_�j []ehg��_+mRp [ _�l2m g ^>l�l2dil e�e l��o_
c l2mVn+^  vK$ {�� � n []e � nqjVl"�R_ � l�^�� c e �V�Tprn�m��h�|m g n�]�¦qjRl"l2dil c l2m g n e prn�m e l2p�� go[i� n e Z+ /Z � b� 	�	�	��Z ���  /Z � �
jVl�]�n�mRjRl�� v��|§3¨ � Zg��{ P � v Z�{� ��IZ � ]k¦5l � £ $ a � _�^>_�prn�m g n+^>m|_�^�l eoe l � ^on+�|dil c _q� e l c�� ^ol#�
�Vl go[i� l�^ c n e
� c e �V�Tprn�m��o�Rm g n�prn c l eoe _ e p�_�^>_+p g l�^-� ehgo[ p�_ e � e l2d]l2p [ n�mR_ c n e�g n
jVn e n e�e l \ �Rm|jVn e l2dil c l2m g n e a



��������	��

����� � � �� ��� � ������������ � ����� ���

� ;,? s ��
 A tws	��
 $ 8>��:<; 
>= ? �9@#A
� =uA � y z y�
 v b-{�6 c _wd [fehg _�d []\ _+jR_r] ^ol � ^ol e l2m g _+jR_ � l2din � l g n+^ � n�mRjVl � � � ���l�n e �Rprl eoe n+^=jVl � mR_wd []ehg _
]"a v `�{ $ � ^onqprl eoe _+jVn+^ol eD$��   $��  	�	�	�-  $������ a
� y }� z y�
 6 c e �V�Tprn�m��o�Rm g n M�� ] jVl#m"�n e�e l2dil2p [ n�mR_+jRn e a
v b-{<v y � y � P $�����v�x
RS$ { � b y A<}@ vK$��e� b-{ ��v�x
RS$ {�� y��q y

v b�a]b-{�� �"!$#&%�')(+*�,-/. ����!��10�% . * -/2�.43
v `�{<v y � y � P $�����v�x
RS$ { � b y A<}@ vK$��e� b-{ ��v�x
RS$ {�� y��q y

v `
a]b-{ �9@ � v,� {¤¡¢� v�� � � ��{�£�� v�� � � � � �¥��{ @�=uAXxy s5� �"!768�9#:%�'<;=(>����!��?0�% . * -�2".43
v `
a `�{ �9@ � v,� { P � v�� � � ��{ @j=uAXxy s

�9@ !@6A�9#:%�'�;CBD!76A�E#F�E#&%�'�'<; @j=uAXxy s
� �"!G#&�9#:%�'�'�( ����!��?0�% . * -�2".43

q y � s�qXs =uA-�D}y �z
 s �9@ � v�� � � ��{�£¢� v�� � � � � �¥��{ @�=uAXxy s5� �"!$#&%�'�(>����!��10�% . * -/2�.43
H Z�[ c jVn s d \ n+^ [ig c n H

� s d \ n+^ [ig c n b2`�prn c!� � g _ � c  vK$ { � ^>�Rd [ m \�e l gmM � c _ e N M N�� nqjVl e l�^ [i\ �|_+d _  v�x {�� � n []e=e l�n e
x
RS$ l2dil c l2m g n e jR_�d []ehg _�] l c p�_+jR_ � ^onqprl eoe _+jVn+^ $���go[i� l�^ol c ^|�n g �Rd]n [i\ �R_+d�_ ZR� e l�^2�_�n e l2dil2p [ n�mR_+jRn e
x
R `#l2dil c l2m g n e a � _�^�_	n+� g l�^ M prn c  v�x
RS$ { l2dil c l2m g n e mRl2prl eoeo[ig _ c n e llEql2p�� g _�^�n s d \ n+^ [ig c nwb2`�din \ $
� l�k�l e a

s Z/[]\ �V^>_�`
a ` [ d]� ehg ^�_�� c _�_ � d [ p�_7�p��_�n�jVn s d \ n+^ []g c n	b2`
a � e l2dil c l2m g n e/e l2dil2p [ n�m|_+jVn e'e �_�n c n ehg ^>_+jRn e
prn c � c p+� ]^>p��Rdin � ^ol�l2m|p>� [ jRn�jRl � ^ol g nVa

.
3
4
I

& ?( B)@ A (�J~%0&1(�*-,�K

8 &)9;:=<>9;&)( ?@ A B 9C:=(

$
$

L

$
$

L
$
$ L $ L $

$
$

L
$
$

L
$

$ L $ L
$E E7J

E E7J M M M M
I I<N K K

K O I I<N I I<N
D D D D E E7J

E E7J
E E7J I I<N I I<N E E7J I I<N K K

K O D D D I I<N

Z�[i\ �R^>_!`
a ` B$P d]l c l2m g n e ^on g �Rd]_+jRn e � l2din e m=�� c l�^>n e jVn e � ^>n
prl eoe _+jVn+^ol e
� _�^>_un+� g l�^#� c $3L�� �10 `a)h+54 � .9- M jVl�l2dil c l2m g n e�e l2dil2p [ n�mR_+jRn e prn c  v�x
RS$ {"l2dil c l2m g n e �0mVl2prl eoeo[]g _ �

c n e jVl e c _�^>p�_�^=l2dil c l2m g n e �
�Vl���n+^>_ c e l2d]l2p [ n�mR_+jVn e a � _�^>_ []eoe nV�7prn�m g ^>�0� c n e � c _�mVn � _�d [fehg _wd [i\ _+jR_
prn c n e l2dil c l2m g n e�e l2dil2p [ n�mR_+jVn e l�_ � d [ p�_ c n e mVn � _ c l2m g lun � ^ol2prl2j [ c l2m g n�jVl c _�^>p�_7�p��_�n v c �_�E [ c n e
din
p�_ [fe l e l \ �RmRjVn e l2dil c l2m g n e jVl e �R�|d []ehg _ e mVn c l e c n � ^>n
prl eoe _+jVn+^ {�a s s d \ n+^ [ig c n b � prn c!� � g _u� c
e �V�Tprn�m��o�Rm g n M�� ] prn c l eoe _ e p�_�^>_+p g l�^-� ehgo[ p�_ e a

� ;,? s ��
 A tws	��Q $3L 8>��:<; 
,=
? �|@#A
� =uA � y z y�
 v b-{�6 c _wd [fehg _�d []\ _+jR_r] ^ol � ^ol e l2m g _+jR_ � l2din � l g n+^ � n�mRjVl � � � ���l�n e �Rprl eoe n+^=jVl � mR_wd []ehg _
]"a v `�{ $ � ^onqprl eoe _+jVn+^ol eD$ �   $ �  	�	�	�-  $ ����� l�]�R � c _�pT�n � [ _!jVl�]
� y }� z y�
 6 c e �V�Tprn�m��o�RmVn M�� ] jRl#m"�n e"e l2dil2p [ n�mR_+jVn e l N M N#P  v�x
RS$ {�a



��������	��

����� � � �� ��� � ������������ � ����� ���

v b-{<v y � y � P b y A
}@ d]n \ $ � y��q y
v b�a]b-{�� ( $�� ����!"% *	� 
/���96
��� ; 3
v b�a `�{���� ( � 3

H Z�[ c jVn s d \ n+^ [ig c n H

� @ s ��@ t y������ `�4#( � )>- 2 (����\Y1( 2 & 0 -�V 0�2 $3L�� �i0 `K),+54 � .9- M � (g+3W#. N M NuP  v"!� { 0
� V*+uWX(  v din \ L $ {
� (9W#VXWXV � W#.�YS( 2'0 +c)�YSV�# Y%$VX(�.  v !� {�YS( 2 & 0 -�V�# Y&$VX( `¥(9YSVg`I&�( ��� (9WXVXWXV�'

( @ t�s = �	A-� y��q xy s 
 llE
l�^>p+� fp [ nVa
� _�^>_ n+� g l�^�� c _+d \ n+^ [ig c n ���Vluprn c�� � g l�� c $ L � �10 `a)h+j4 � .9- M prn c  v"! � {�� g l c n e ���Vl�_�^o^>� c _�^

� c _�l ehg ^>_ g �l \�[ _uj [ ��l�^ol2m g l � _�^>_�j [ c [ m
� [ ^~n�m=�� c l�^>n�jRl�l2dil c l2m g n e�e l2dil2p [ n�mR_+jVn e mRn s d \ n+^ [ig c n b2`
a
_'l c n e ���Vl e l�jVn []e l2dil c l2m g n e�e l2d]l2p [ n�mR_+jVn e l ehg �_�n!_�� c _�j []eog��_+mRp [ _ ) vK$ {�_�� c jR_+jRn e c n c l2m g nV�

l2m g �_�n mT�_�n �l�mRl2prl eoe �_�^ [ n _ � d [ p�_�^�mRn � _ c l2m g l _ prn c�� ^ol eoe �_�n � _�^>_ ^ol2j|�Vk [ ^�n m=�� c l�^on jVl l2d]l c l2m g n e
e l2dil2p [ n�mR_+jRn e a s _��7n+^�jR_ \ l c ���_ eo[ p�_ jVn _+d \ n+^ [ig c n _ e l \ � [ ^��l _ jVl [ m g l�^>p�_+df_�^wjR� � d [ p�_7�p��_�n ^ol2p��R^ �
eo[i� _ v prn�mRp�_ g l2mR_7�p��_�n�{tprn c prn c�� ^ol eoe �_�nVa ��_ []e � ^ol2p [fe _ c l2m g l+� e n c l2m g l _ � d [ p�_�^ol c n e � c � _ eoe n jVl
jR� � d [ p�_7�p��_�n�^>l2p��V^ eo[i� _�l2m g ^>l � _ eoe n e prn�m e l2p�� go[i� n e prn c�� ^ol e>e �_�nV�|l�l eoe _!jR� � d [ p�_7�p��_�n�^ol2p��V^ eo[]� _�mT�_�n e l�^|�_
_ � d [ p�_+jR_�_�n e l2dil c l2m g n e jR_�d []ehg _��
�Vl�l ehg �_�nw_ � n�m g _+mRjVn � _�^�_�l2dil c l2m g n e�e l2d]l2p [ n�mR_+jVn e a

� ;,? s ��
 A tws	� � $3L 8>��:<; 
,=
? �|@#A
� =uA � y z y�
 v b-{�6 c _wd [fehg _�d []\ _+jR_r] ^ol � ^ol e l2m g _+jR_ � l2din � l g n+^ � n�mRjVl � � � ���l�n e �Rprl eoe n+^=jVl � mR_wd []ehg _
]"a v `�{ $ � ^onqprl eoe _+jVn+^ol eD$ �   $ �  	�	�	�-  $ ����� l�]�R � c _�pT�n � [ _!jVl�]
� y }� z y�
 6 c e �V�Tprn�m��o�RmVn M�� ] jRl#m"�n e"e l2dil2p [ n�mR_+jVn e l N M N#P  v�x
RS$ {�a
v b-{*��( $�� ����!"% *	� 
/���96
��� ; 3
v `�{<v y � y � P b y A
}@ d]n \ $ � y��q y

v `
a]b-{Dv y � y A soz<s �~� ] @ t v y � y ;h@�; sw� y��q y
�9@ �E#&%�' B *�,-�. � �"!��?0�% . * -�2". @�=uAXxy s �9#&% ' ( �E#F�9#:%�'�' 3

v `
a `�{Dv y � y A soz<s �~� ] @ t v y � y ;h@�; sw� y��q y
�9@ 6 %�+ �9#:%�' � �E#F�9#:%�'�'<; ��,-�. ����!��?0�% . * -�2". � @-,	.�/ 6�6 !@68%";�0�!@6A�E#&%�'�;�1�!76A�E#F�E#&%�'�'�;�;
2 ,�3 6 !@68%?; �P !768�9#&% '<;�; 2 ,�3 6 !@6A�9#:%�'�; �P !@6A�9#&�9#:%�'�'�;�;�; @�=uAXxy s

�E#&%�' ( *�,-/. ���"!/�10�% . * -/2�.43
v `
a � {4
/�65�� ��*<0�% - !87���*��?�9+ 0 -/2?-;:�<?. 0�� ��� -�2".�< + :�<?. 0�� ��� -�- � �=�6>�!?%���� - � 2 � �"!/��7<� *�� . �

�=�6>�����5��1��*��"� �?5�� � � ���<,-�. -�< 7 -�@ � * -/2"- � * . 7<�1�A7 .;:�<". 0��1��� -/2".�<CBED?-�<1- 0 -/2"-
�=�6>�!?%���� - +F7 -�< 5�� �G� .�2�. ��������* 2". ��!��87<��*�� . �	0 . 7 . *�,-�. ����!��?0�% . * -�2".HB 
/�G��7 - 2?- �
�=�6>�!?%���� - � :1. ���=� % -I: � * - � 2". %�� �"!/��7���*�� . �*+F7 -�< 5�� � - 7�> . � �"!/��7<� *�� . �
0 . 7 . *�,-/. ����!��10�% . * -/2�. � 3

v � {J
��"!/�10�% . *1� .LK��!���%A7 . ��!���7���*�� .HB
H Z�[ c jVn s d \ n+^ [ig c n H



��������	��

����� � � �� ��� � ������������ � ����� ���

� m [ p [ _+d c l2m g l � _ c n e jRl c n�m ehg ^>_�^��
�Vl�ntprn�m��h�|m g ntjVl�l2dil c l2m g n e�e l2dil2p [ n�_+mRjVn e _�nu��mR_+d�jVn s d \ n �
^ [ig c n bry��l�jVn g _ c _+mR�Vn  v"! � {�a

� @ t y � � &��( � Vmb � �. � ) 2 V�)>-/. � V�# Y&$VX(�+3(���V ��� (	� � + $VX(7.�
X) � -/. 2 2 V*) �
�	0 .fWX(*) � .l` . 2 .	+%-�( �"� .l` . Y	)�(*+3V#WX( �
.l+%- � . �	0 V*) ���90 . � ` " .l` . 2 .	+%-�( �#�i0 T � . �	0 .l+%-/. � +3V `K) � -�V�( � )¥4g),+3V*` '

( @ t�s = �	A-� y��q xy s 

p _ c n e _ \ n+^>_ c n eog ^>_�^��
�Vl"l2dil c l2m g n e�e �V� e l2�
�Vl2m g l e�e l2d]l2p [ n�mR_+jVn e _�n	��mR_+dVjVn s d \ n+^ [ig c n�bry g l c �

mVn c �_�E [ c nV�|j [fehg��_+mRp [ _  vK$uL {�a P�eoe l	^ol e �Rd g _+jRn �l�jR_+jVn e � l2din e �'l c _ e `
� � l�yVa

� @ t y 
 � &��( � YSV#WXVU.�
j. Y 0 # Y&$VX(�WX(���V ��� (��6' � � V�Wg) � -��V*+3Y	)�V�W#.GW#(*) � .	`¥. 2 .l+%-�( �	�10 T � . �	0 .	+%-/. ��� .l` . Y	)�( �
+3VXWX( � � Y1( 2 � . � &I.l)>-�(�VX( � &�(*+%-/.	) � ( � VX- 0 Vg) ��� � .�& � . � .	+%-�VXWX(�&I.l`¥(��*.9-�( ����� � �.m+3( 2 �V�
g) 2 (  vK$ { '

( @ t�s = �	A-� y��q xy s 


� @ t y Q � &��( � V�b � �. � ) 2 VU)>-/. � V�# Y%$V#( WX(���V ��� (��6' � � WX(*) � .l` . 2 .	+%-�( ���10 T � . �90 .l+%-/. � Y1( 2 � . � &I.l)>-�( VX( �
&�(*+%-/.	) � ( � Vg- 0 V*) ��� � . & � . � .l+%-�VXW#(m&I.l`¥(��*.	-�( ����� -/. 2 W*) � -��V*+3Y9)>V  v ` " {�Y1( 2 � . & � .l)>-�( V7`K) � -�V�( � ) 4X)h+uV*`c] '

( @ t�s = �	A-� y��q xy s 
 _'l c n e ���Vl e n c l2m g l � jR� � d [ p�_7�p��n+l e ^ol2p��V^ eo[i� _ e ��n+^>_ c l���l g �R_+jR_ e mVn � _ e>e n�`
a]b�a
�

� @ t y���� 0 V*) ���	0 . � WX(*) � .l` . 2 .l+3-�( ���i0 T � . �	0 .l+3-/. ��� .l` . Y9)>(*+uVXWX( � + $V#(rW*) � -�V 2�0j2 WX( ( 0 - � ( 2 V*) � �90 .
 vK$ L {mYS( 2 � . � &I.	),-�(�V `a) � -�V�( � ) 4X)h+3Vg`"!9'

( @ t�s = �	A-� y��q xy s 
 �0l c _�`�l	�0l c _ � a �

� @ s ��@ t y$# � & � (#Tl` . 2 V�WX(�`a) � - � Vg+Ib�),+54G&�V � V 0�2 V `a) � -�V7] YS( 2 x �%�. � ->)>Yi. � &I(9W#. � . ��� . � (*`&��)>W#VU+3(
2 (|W#.l`¥(�')(+* YS( 2 $ & � (9Yi. �>� VXWX( � . � .  v"!� { 2 . 2 �( � )>Vm` (|YSV*`�&�( � & � (9Yi. �>� VXWX( ��0
� V*+3W#(  v d]n \ $ { � (9WXVXWXV �
W#.�YS( 2�0 +c)�YSV�# Y&$VX(�.  v !� {�YS( 2 & 0 -�V�# Y&$VX( `¥(9YSV*`c&�( ��� (|WXVXWXV�'



� ��������
	���
 �

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

� a]b �$P �|dil�^�_'n��R^"l c �s ^ � n+^ol e
� a ` � s mRprl ehg ^>_+d�}~n c � c�c _ []e ��_ [ Eqn
� a � � � �,]m [ c n � m g l�^ � _+d]_�^
-/.1032�46587:9<;

= � m g ^onqjR�Vk [ ^"j [i� l�^ e n e?> ^on+�|dil c _ e l c prn c > � g _7�p��_�nujVl�� �Rm��p��n+l e l c �_�^ � n+^ol e a
= s mR_+d []e _�^"_!lr��p [>�l2mRp [ _!jRn e _+d \ n+^ [ig c n e _ > ^ol e l2m g _+jVn e a

@BADC EGFIHDJLKNMPOQFRKSJUT VW KYXQOQKZJU[
p �\^]D_a`6b/\dcfed`d]D_fgihj`6b > \^]D\ > ]D` � cfklhj\dbmklh �\^] � `d]iklb/kned]o\ � `6bP_ap�qrc � klhsbt`6c ���q �`dklb > \^]D\ > ]i` � cfklhj\dbmklb �
gt] � g � ]D\d_ub ���\dbD_aqv`6b vw> ]i` � cfklhx\dbzy�k{klp � hIkr]D\ �q �\^`|k}qv`6p~gi\^edklh { qv`6hI`|b �R� ]i`dgi_ap�\dbl� P E klh > cf`6bRy�k{gi\d_ub
b �V� > ]D` � cfklhj\db > \^]D\ �\^] � `d]iklbQb �\^` B
� � P p�qv`6p�gt]D\^]Q` > \d_Zy�k�qr\dy�\ � �kr]Dgi_aqvkd�
� � } \dcaq � ca\^]�\jp � hIkr]D\ �q �\^` > ] �k�k > �`6b�`d]oy�klh}�
� � } `6h > � gi\^]�`xp �, � klcZy�k�qr\dy�\ � �kr]igi_aqvkd�
y � C krgtkr]Dhj_up�\^]�`xp �� hIkr]i`Iy�k�y�klbiqvklp�y�klp�gtklbQy�k�qr\dy�\ � �kr]igi_aqvkd�
_ `�y�`6b�klbibtklb > ]i` � cfklhj\db > `6bDb � klhNbi`6c ���q �`dklb?btk �
� klp�qr_a\d_abUklhNgtklh > `Rca_ap�kl\^] �
� k � bD\dh � \dbD_aqr\dhIklp~gtk

\ �|� biqr\�klh > ]i` � � p�y�_ay�\dy�kd� s g �klqrp�_aqr\Ry�` � :<;h@�� � s ::� � > ]i` > `6btgi\ > `d] _ \^] � \dpxk p _ub �IH _ap � � yg� ���k � hj\



��������	��

����� � � ����
 ����� ���������9��� � � � � � � � ��� � � ��� ��� ������� �
	 � � � �
\ > ca_aqr\ �q �\^`ny�` `a) � - � V*+Ib�)h+54��
� k > `�y�kmbtkr] � gi_uca_
�l\dy�\ > \^]D\ qv`6p�btgt] � _f]I\dcfed`d]D_fgihj`6b > \^]D\dcfklca`6b k � qr_fklp�gtklb> \^]D\Rklbibtklb > ]i` � caklhj\dbr�

� k � \�� P����  ������ hj\��\^] � `d]ikxqv`6h � P����  	�	�	�z ���� k �"! � � y�klbi_fe6p�\dy�`/qv`6hI`Pb � \ � y$#&% � � k � \
�(' P)���  ���¦&� � h ed]D\"*w`By�_f]D_fe6_uy�`�`,+�gi_ay�`+\ > \^]Dgi_f]1y�k-� `6p�y�k?qr\dy�\ \^]Dklbtgi\ � §   � � � � �k�b � +�btgi_fg � �, y�\ > `d]
y�`6_abU\^]oqv`6b � \^]Dklbtgi\db�y�_f]D_ae6_ay�\db � � �  �./� k � .�  � � � p _abtgt`�0 � k `zed]D\ � y�k klp~gt]D\dy�\zy�kQqr\dy�\213�kr]igi_aqvkBy�k4� ¦ �k
_fe � \dcZ\^`Ied]D\ � y�k+bD\5�, y�\767� ¦ �k � h ?�� y �/s � :
;,@�� #,y = s98 _abigt`:�k,6 > `6bDb � _ � h qr\dhj_ap<;�`=*wklq>;�\dy�` � qr_f]Dq � _fgt` �
� �"?   � �  	�	�	�   � !   �,? � 0 � k > kr]oqv`d]i]ik/qr\dy�\n\^]Dklbtgi\ � hj\@�� p�_aqr\A1dkB�,6�btklp�y�`C0 � k}`6bD13�kr]igi_aqvklb > `�y�klh bikr]
1�_abD_fgi\dy�`6b � h p/�� hIkr]i`E0 � \dcF0 � kr]�y�kG1dkB�rklbr� P bibik�qr_f]Dq � _fgt`H�k y�klp�`6hj_ap�\dy�` � :<;,@~� � s ::� y�k/� ¦ �
I bDb � hj_ahj`6bJ0 � kz\K�\^]�1d`d]ikL�Sklbtg<�\
]ik > ]iklbtklp~gi\dy�\ > klca\db ca_ubtgi\dbQy�k b � \db+\^]iklbigi\dbr� � btgt`M�k,6 > \^]D\xqr\dy�\

13�kr]igi_aqvkN�$6LgtklhI`6b � hj\Pcu_abtgi\ y�k
\^]Dklbtgi\db 0 � k
qv`6p�klqvgi\dhO� \ btk � b=1�_
�l_ap<;�`6b § ! �HP?\dy�\P\^]iklbigi\ � �  �./�
\ > \^]iklqvkBy � \db�1dkB�rklb�p�\ klbtgt] � g � ]D\76 � hj\L1dkB�+p�\zcu_abtgi\ y�k
�Ik+` � gt]D\Rp�\zca_abigi\ y�k . �-P?\dy�\z\^]Dklbtgi\ � �  �./�> `6bDb � _ � h > `6p�gtkl_a]i` > \^]D\B\ v �k}s  Q# t y \^]iklbtgi\ y�\Bca_abtgi\R�$6 � klbibtk > `6p~gtkl_f]i`Bp�\:�� cfgi_uhj\+\^]iklbtgi\A�k = # ; � k � h> `6p~gtkl_f]i` > \^]D\Rb � \Iq(�` > _a\Ip�\Ica_abtgi\Ry�k . �TS \^]D\I`Ied]D\"*w`E�9' bD_ah > cfklbDhIklp�gtk+_ap~gtkr] > ]ikrgi\dhj`6b � hj\I\^]iklbigi\
qv`6hI`Pbtklp�y�` y�_f]o_fe6_ay�\
y�k � > \^]D\ . 0 � \dp�y�`}klca\ \ > \^]iklqvk{p�\/ca_abtgi\}y�k �U61kxy�k . > \^]D\V�A0 � \dp�y�`}klca\
\ > \^]iklqvk+p�\ ca_ubtgi\�y�k . � I \^]iklbtgi\zy�_f]o_fe6_ay�\XWZY P)� .�  � � �kQy�klp�`6hj_ap�\dy�\ ��@\[3@��^] y y�\ \^]iklbtgi\�W P_� �  �./� �
` 1dkrgt`d] ] � �Zacb\dRe Z gtklh � klp�gt]o\dy�\db 8c] ���facb\dRe Z3� � � �k � h > `6p�gtkl_f]D` > \^]D\R\ > ]D_ahjkl_f]D\�\^]iklbigi\Iy�\ cu_abtgi\

y�k�\^]iklbtgi\db _ap�qr_ay�klp�gtklb�qv`6hg���
6 hx\Py�\db2* `d]ohj\db y�kx`d]ie6\dp�_F�l\^]z\ klbtgt] � g � ]o\ y�k
y�\dy�`6bh�km\ y�k{\^]Dhj\"�rklp�\^]zgt`�y�\dbz\db \^]Dklbtgi\dbzklh

� hi1dkrgt`d] �2jNk/� y�k gi\dcX*w`d]Dhj\l0 � kA0 � k|gt`�y�\db}\db � \^]iklbigi\db}`d]D_fe6_ap�\dp�y�` p�`l13�kr]igi_aqvk � klbtgtk � \dh\^]Dhj\"�rklp�\dy�\db�p�\db > ]D_ahIkl_a]D\db �R> `6bi_cmq"n`dklb�y�k � 6�btkre � _uy�\dbLy�\db�\^]iklbtgi\db�`d]D_fe6_ap�\dp�y�`�p�`G13�kr]igi_aqvk � kQ\dbibD_ah
b � qvklbibi_F13\dhIklp~gtkd� P bibD\xklbtgt] � g � ]D\
y�kRy�\dy�`6b > `�y�kzbtkr]R*w\dqr_acuhIklp�gtkRqv`6p�btgt] � �, y�\{\^gt]D\f13�klb y�kz`d]Dy�klp�\omq"n`dklb
y�`jqv`6p �o� p�gt`{y�k�\^]iklbtgi\dbr�

C \dy�`j\db?ca_abtgi\db?y�k+\dy � \dq �klp�qr_a\dbB6 � bi\dp�y�` � h \dcaed`d]D_fgihI`Ry�k+`d]Dy�klp�\omq"n\^` � �l� � 6��k > `6bibf�, 1dklc qv`6p�bigt] � _f]�\
klbtgt] � g � ]o\Iy�k�y�\dy�`6b�p�klqvklbib<�\^]D_a\ > \^]D\R` I cfed`d]D_fgihj` � � 0 � k�qv`6h > � gi\ � hqp 0 ` .srut3( 0 r > \^]D\=�(' �
� ;,? s � # A tws	� # � :<;,@~� � s ::� z @�: t y }y �Z[ s ��@
� =uA � y z y�
 � � � ` p/�� hIkr]i`ny�k > ]i`�qvklbDbi\dy�`d] � 8 �8� � ` p/�� hIkr]i` $ y�k > ]i`�qvklbDbi\dy�`d]iklb 8 � � � ` � � �klbi_ahj`
b � + � 1dkrgt`d]wv �Lj�kX� P �2jNk/� ��� �4x � � F � � Be� Fy� y�k/gi\dhj\dpU;�` F 6�`6p�y�k}` �2jNk/� \^]Dhj\"�rklp�\G\db
\^]iklbtgi\db�y�kJ�('Q�-P?\dy�\ klcfklhIklp~gt`Ry�`L1dkrgt`d] �Lj�k/� �kBqv`6h > `6btgt`Ry�k gt] �klb?qr\dh > `6b B � _ � �, p�y�_aqvk y�\ \^]iklbigi\ 8
� _a_ � > `6p~gtkl_f]i` > \^]D\z\ \^]iklbigi\ ]ikB1dkr]obi\zk � _a_u_ � > `6p�gtkl_a]i` > \^]o\ \ > ]U�` E _ahj\�\^]Dklbtgi\ 8 � � �e6 hz1dkrgt`d] ] � �Zacb\dRe Z
`6p�y�kmqr\dy�\ klcfklhIklp~gt`|qv`6p�g{�klh � h$\ > `6p~gi\dy�`d] > \^]D\P`|_ap9�, qr_a`Py�`|+�cf`�qv`P]DkB* kr]iklp~gtk/\ qr\dy�\|13�kr]igi_uqvk/p�`
1dkrgt`d] �Lj�k/� �
� y }� z y�
 6 h}1dkrgt`d]xqv`6h � � x � klp~gt]D\dy�\dbR]ik > ]Dklbtklp�gi\dp�y�` � hOp 0 `¥.Brht3( 0 r y�ku�9'Nqv`6hI` � hj\Pcu_abtgi\
ca_fe6\dy�\�� ` � btk � \76 � �
~ § Fg] � � � � W � �k�`��, p�y�_aqvkBy�\I\^]Dklbtgi\jb � qvklbDbt`d]D\jy�k2W p�` -�( 0 r �
� � �<v y � y � PS� y A
}@ FG� y��q y

]9@��{��35�y� # �\�637�\� # ��' B < ���?� < � . ' B :�<HK.\� % 7 . �P = # ;~@j=uAXxy s
� / . � < ��% *7� # ��' ( �\�635�y� # �{�637�\� # ��' B < �y�?� < � . ' B :�<HK.\� % 7 .43
q y ] s�qXs =uA �D}y � # s � / . � < ��% *7� # ��'�( ��%���� - 2 2{� # � B�� ' 3

H�� _ah y�` I cfed`d]D_fgihj` H
� @ s ��@ t yC� � p 0 `¥.Brlt3( 0 r\W5. 0�2 V �V"r ��("r .�t Y1( 2 � �%�.srl->)>Yi.��r&�(9W#.h�	.Br\Y1( 2 & 0 -�VXWX( +3( 2 (9W#.	` (



��������	��

����� � � ����
 ����� ���������9��� � � � � � � � ��� � � ��� ��� ������� �
	 � � � �
')(+* YS( 2 $ &$r (9Y1.s�>�	VXWX("r .��\.  D� ! � � 2 . 2 �("ri)�V `¥(9YSV*`
&�(,r�&$r (9Yi.��>�	VXWX("r 0 �	V*+3WX(   � cf`de $ �Dr (9W#VXWXV ��W#.
YS( 2�0 +c)�YSV�# Y&$VX(�.'YS( 2   � !� ��Y1( 2 & 0 -�V�# Y%$V#(�`¥(9YSV*`c&�("rLr (9W#VXWXV�'
( @ t�s = ]	A � y��q xy s 


P E kr]Dq,�, qr_f`�� �
` I cfed`d]D_fgihj` � � p9n\^`2* \"� � bt`zy�\B]D\d_F� y�\ �\^]>1d`d]ikd� ` \dcaed`d]D_fgihI` qv`6p�btgt]U�`6_ � hzp 0 ` .srf-�( 0 r > \^]D\ � hj\

�\^]�1d`d]ik p(n\^`xklp�]D\d_
�l\dy�\�� � k�y�klbi_fe6p�\^]DhI`6b � hx\I\^]iklbtgi\jbi\d_up�y�`jy�\ r V*)�� 6 y�_fe6\dhI`6b � F b5����� � � qv`6hI`xbtklp�y�`
\ > ]D_ahjkl_f]D\z\^]iklbtgi\jy�` -�( 0 r 6�klp~gBn\^`x` -�( 0 r > kr]Dqv`d]D]ik�\M�\^]�1d`d]ik klp�]D\d_
�l\dy�\Ip�\R`d]Dy�klh y�k � hj\�+ � bDqr\Rklh> ]i`,* � p�y�_ay�\dy�kd�
` I cfed`d]o_fgihI` � � gtklh qv`6hj` bD\5�, y�\ � h p 0 `¥.Br -�( 0 r ]ik > ]iklbtklp~gi\dy�`|\^gt]D\Z13�klbxy�k � hx\Pca_ubtgi\ ca_ae6\dy�\��

S1\^]o\ \dcae � hj\dbz\ > ca_aqr\omq"n`dklbB6Lp�klqvklbibi_fgi\dhI`6bRbi\"+Ykr]R\ > `6bi_�mq"n\^` y�kmqr\dy�\ \^]iklbtgi\ p�` -�( 0 r � � bibt` > `�y�k{bikr]
* kl_fgt` qv`6h \ � gi_aca_F�l\omq"n\^`Py�` \dcaed`d]D_fgihI` y�k `a) �l-
r V*+Ib�)h+j4 � ` b � �
~ § F*] � � � b bfn\^` `6b > `6p~gtkl_f]i`6b > \^]D\ `6b
b � qvklbibt`d]Dklbzp�` > ]i`,+�cfklhj\Py�` `K)&�i-/r V*+Ib�)h+54 � ` b > `6p�gtkl_f]D`6b y�`6b > ]Dkly�klqvklbibt`d]iklbRy�k � h p4�` p � hj\Pcu_abtgi\> `�y�klh�btkr] `,+�gi_ay�`6bQklh�gtklh > `
qv`6p~gi\dp�gtkd� ` > ]Dkly�klqvklbibt`d]By�k � F b#����� � � �kI\ �� cfgi_uhj\x\^]iklbigi\
y�` -�( 0 r 6Zk> `�y�klhI`6b \dcfgtkr]D\^]z` > `6p�gtkl_f]D` y�kxbtk � b � qvklbibi`d] > \^]D\ \ > `6p~gi\^] > \^]D\/\ > ]U�` > ]D_u\{]o\d_
�,61qv`6h$_abibi`}` -�( 0 r
gtklh \j\IhIklbDhj\Iklbtgt] � g � ]D\Iy�\Rklp~gt]D\dy�\jy�` > ]i`,+�caklhj\Ry�` `K)&�i--r V*+Ib�),+54 �
� ;,? s � # A tws	� � � :<;,@~� � s ::� z @�: t y }y �Z[ s ��@
� =uA � y z y�
 � � � ` p/�� hIkr]i`ny�k > ]i`�qvklbDbi\dy�`d] � 8 �8� � ` p/�� hIkr]i` $ y�k > ]i`�qvklbDbi\dy�`d]iklb 8 � � � ` �	� �klbi_ahj`
b � + � 1dkrgt`d]wv �Lj�kX� P �2jNk/� ��� �4x � � F � � Be� Fy� y�k/gi\dhj\dpU;�` F 6�`6p�y�k}` �2jNk/� \^]Dhj\"�rklp�\G\db
\^]iklbtgi\db�y�kJ�('Q�-P?\dy�\ klcfklhIklp~gt`Ry�`L1dkrgt`d] �Lj�k/� �kBqv`6h > `6btgt`Ry�k gt] �klb?qr\dh > `6b B � _ � �, p�y�_aqvk y�\ \^]iklbigi\ 8
� _a_ � > `6p~gtkl_f]i` > \^]D\z\ \^]iklbigi\ ]ikB1dkr]obi\zk � _a_u_ � > `6p�gtkl_a]i` > \^]o\ \ > ]U�` E _ahj\�\^]Dklbtgi\ 8 � � �e6 hz1dkrgt`d] ] � �Zacb\dRe Z`6p�y�kmqr\dy�\ klcfklhIklp~gt`|qv`6p�g{�klh � h$\ > `6p~gi\dy�`d] > \^]D\P`|_ap9�, qr_a`Py�`|+�cf`�qv`P]DkB* kr]iklp~gtk/\ qr\dy�\|13�kr]igi_uqvk/p�`
1dkrgt`d] �Lj�k/� �
� y }� z y�
 6 h}1dkrgt`d]xqv`6h � � x � klp~gt]D\dy�\dbR]ik > ]Dklbtklp�gi\dp�y�` � hOp 0 `¥.Brht3( 0 r y�ku� ' qv`6hI` � hj\Pcu_abtgi\
ca_fe6\dy�\�� ` � btk � \76 � �
~ § Fg] � � � � W � �k `��, p�y�_aqvkQy�\ \^]iklbigi\ b � qvklbibt`d]D\zy�kRW+p�` -�( 0 r k � hz1dkrgt`d] $ ~ � � `6p�y�k
$ ~ � ��� W � �k \ > `6bi_cmq"n\^`jy�k2W p�` -�( 0 r �
� � � 2 : !"%�0 -�< . 2 !�� .�< %���7 .�

�93
�8� � . :�<?. 0�� ��� -�2".�< $ ! 5�� �D0 . *�� K��7 - -�< �1��� -KW P)� F b#����� � � - � < %=> � % � / . � < ��% *{� # ��' ( � 3
� � � 2 : !"%�0 -�< . - !�� .�< %���7 .	2 � `a) �l-$r V*+Ib�)h+j4 * - !?%���� - � �
~ § Fg] � � � � -�< 7 -�@ ��* -�< . < � �=� !�� -/2".

��7 F b � � 3
6 . � r V*+cbZ� � -�< % - 7 2 � @ � <".G:�-�<?- - K��!���% 7 -�-�< � �8� -�-�� * ��� : -�<?- -;:�< %A7<�?% <1- ;

� � ��� -/2"-;:�<". 0��1��� -/2".�< $ ! 0 . 7 : ��� - : . �A* # ��' ( � * � � � <1- *{� # ��' : -�<?- �=� - � -�< � �8� - � 3
H�� _ah y�` I cfed`d]D_fgihj` H

@BA�� W���� JU[�� K���H���O T FIT T��! o[�"��! �# O
` y = q @{]	A � y ; qXs3t : t t yU# ]�$ yU#h  s y�k y�`6_ab 13�kr]igi_aqvklb § kG�my�k � hj\ �\^]�1d`d]ikzqv`6h ]D\d_
�A�k ` 13�kr]Dgi_aqvk .
0 � kA�k � h \dp�qvklbtgt]o\dc y�k § kX�{k20 � kBklbtg<�\xhj\d_ab�y�_ubtgi\dp�gtk�y�\I]D\d_
�d� . P&% P I � §'� � � �



����������
	
����� � � ����	 ����� �������
����� � ����� � ��� ��� � � ��� ��� ������� �
	 � � �#�

� n\^`zklbtgi\dhI`6b?_ap~gtkr]iklbibD\dy�`6b�bi`6hIklp�gtk+p�` > ]i`,+�cfklhx\�y�kQy�\dy�` � h > \^]�y�kJ13�kr]Dgi_aqvklb § kR�Iy�krgtkr]Dhj_up�\^]
. P % P I � §'� � � � ` 0 � kE0 � kr]DklhI`6b �k � h qr\dbt`/hj\d_ab edkr]D\dc kI\ > ca_uq(�\"1dklc klh � hj\
b\�kr]D_fkIy�k > ]i`,+�caklhj\db
qv`6hI`Py�klbDqv]D_fgt`}klh d kl_
* � ��� � � P btgi\dhI`6b _up�gtkr]iklbDbi\dy�`6bBklhN6 y�\dy�\ � hj\ �\^]�1d`d]ik � P ��� � ��� qv`6h ]o\d_
�,6> ]{�k � > ]i`�qvklbibi\^]
� y�k2* `d]Dhx\ 0 � k � hj\jqv`6p�b � cfgi\ % P I � § � � � 6 > \^]D\ � h > \^]R0 � \dc 0 � kr]�y�kG13�kr]igi_uqvklb § k2�
y�k/�26 > `6bibi\Ibikr]�]iklb > `6p�y�_uy�\ ]o\ > _ay�\dhIklp~gtk � klh gtklh > `jbikf0 � klp�qr_a\dc   � � � �
S \^]D\nklbtgtk > ]i`,+ cfklhj\76?qv`6p<;�klqr_ay�`Gqv`6hI`HSU]i`,+�cfklhx\|y�` I p�qvklbtgt]D\dc��P\d_ub � \d_ E ` � % P I�� �����������

� ����� ��! � !�"������#�%$ � 6�gtklhI`6bQy�`6_ab�qr\dbi`6b�klb > klqr_a\d_ab B
� � � �k bD_ah > cfklbDhIklp�gtk � h!qr\dhx_ap<;�`�� � klbtgtk|qr\dbt`56
+�\dbtgi\ y�krgtkr]Dhj_up�\^]DhI`6b
\Gy�_abtg �\dp�qr_a\Gy�kPqr\dy�\
13�kr]Dgi_aqvk [\�]D\d_
�,66`20 � k p�`6b > kr]Dhj_fgtk?]iklb > `6p�y�kr]L\ % P I � § � � � klhNgtklh > ` qv`6p�btgi\dp~gtk,6�qv`6h > \^]D\dp�y�` �btk \dbQy�_abtg �\dp�qr_a\db�y�k § k2� [\R]D\d_F�d�

� � �}�k � hj\K�\^]�1d`d]ik�+�_ap4�\^]o_a\xqv`6h > cfkrgi\�� � klbigtkRqr\dbi`56<y�\dy�\ � hj\K�\^]�1d`d]ik�+�_apJ�\^]D_a\jqv`6h > cfkrgi\u� qv`6h
]D\d_
�,6�_up�_aqr_a\dcahjklp�gtk y�krgtkr]Dhj_ap�\ � btk+`jpR�� hIkr]i` ),+ � (,r W#. 2 y�`6b�13�kr]igi_aqvklb y�k
� � ` pR�� hIkr]i`�& !(')�%$�*+���
y�`6b/13�kr]igi_aqvklb�y�k � hx\��\^]�1d`d]Dkjqv`d]i]iklb > `6p�y�k [\
`d]Dy�klh y�`6b/13�kr]igi_aqvklbB`,+�gi_uy�\xklh � h > kr]Dq � ]Dbt` ),+ �
("r W#. 2 p�\ �\^]>1d`d]ik \ > \^]igi_f]�y�\I]o\d_
�d� I > \^]igi_f] y�_abtgt`56�qr\dy�\E13�kr]igi_aqvkzbtkr]U�\j_ay�klp�gi_-, qr\dy�`j\^gt]D\f13�klb+y�`
btk � pR�� hIkr]i` )h+ � ("r W#. 2 k qv`6p\1dklp�_fklp~gtklhIklp~gtkIy�\dy�`jklh�b � \I]Dk > ]iklbtklp~gi\omq"n\^`u+ _ap4�\^]D_a\�� � p�y�k E \dhj`6b
`6b
+�_fgib�p�\j]ik > ]iklbtklp~gi\omq"n\^`w+�_ap4�\^]D_u\Iy�` +�_fg�hjklp�`6b bi_ae6p�_-, qr\^gi_
1d`56$0 � k gtklh �, p�y�_aqvk/.76 > \^]D\I`{hx\d_ab
bi_fe6p�_-, qr\^gi_
1d`56�0 � k�gtklh �, p�y�_aqvk � � C \dy�`6bUy�`6_ab 13�kr]igi_aqvklb10jk32Ry�\A�\^]�1d`d]ik �266bik � \ � \ > `6bi_�mq"n\^`+y�`X+�_fg
hj\d_ab [\Iklb�0 � kr]Dy�\jklhg0 � k/0 k/2}y�_
*wkr]iklh}� % P I � 0 � 2 � qv`6p�bi_abtgtk y�`6b � x � +�_fgib�hx\d_ab [\Iklb>0 � kr]oy�\76
btkre � _uy�`6b > `d] � h54 ��6 k � 47. 6 bl� I bibD_ahN6�\ > �`6b�\�y�krgtkr]Dhx_ap�\omq"n\^` y�`6b�p/�� hIkr]D`6b )h+ � ("r W#. 2 6 > `�y�klhI`6b
]iklb > `6p�y�kr]�\jqv`6p�b � cagi\db % P I � 0 � 2 � klh gtklh > `  D� � � �

8 � \dp�y�`
\K�\^]�1d`d]ikH�kI\^]�+�_fgt]$�\^]D_a\76 \mbt`6c � mq"n\^` > \^]D\
` > ]D`,+�cfklhj\{p(n\^` �kI_ahjkly�_a\^gi\�� P E _abtgtklh y�_
1dkr]obt`6b\dcfed`d]D_fgihI`6bf6�bikf0 � klp�qr_a\d_ab�k > \^]D\dcfklcf`6bf670 � k > ]7�k � > ]D`�qvklbibD\dh \H�\^]>1d`d]ik�y�k+klp�gt]o\dy�\ > \^]D\Rqv`6p�b � cfgi\db % P I �
� \ btk7mq"n\^` btkre � _ap~gtk y�klbiqv]ikB1dkr]iklhj`6b � hj\ y�\db > `6bibZ�, 1dkl_abxbi`6c � mq"n`dklbB6 � gi_aca_
�l\dp�y�`|` hI`�y�klcf` P
9:�G� ` b
\dcfed`d]D_fgihI`6bGP
9
� `,+�gi_ay�`6b > \^]o\xklbtgtk > ]i`,+�cfklhj\{bBn\^`�+�\dbtkl\dy�`6b klh \dcfed`d]o_fgihI`6b+y�klbtklp\1d`6c
1�_ay�`6b > \^]D\{`
hI`�y�klcf`VS d I �G� 6 hj\}klbtgt]D\^g{�kre6_a\�+J�\dbi_uqr\}y�klbiqv]D_fgi\/klh � ��� � 6 > \^]D\m` hI`�y�klcf`VS d I ��kD0 � kIgi\dh2+��klh
�k/btkf0 � klp�qr_a\dcahIklp~gtkmk;, qr_fklp~gtk,6�qv`6p�bD_abtgtk}p�`|hj\ > kl\dhIklp~gt`ny�\ �\^]�1d`d]ik/y�kmklp~gt]D\dy�\|� klh � hj\ �\^]�1d`d]Dk
+�_ap4�\^]D_u\Iy�kz\dcag � ]D\jcf`de6\^]^�, gihj_aqr\�� P p~gt]ikrgi\dp�gt`56 1^\dhI`6b+p�`6b
+�\dbtkl\^]Bp�\db _ay-�kl_a\db y�klbtklp\1d`6c
1�_uy�\db�klh � � ��� k
0 � k � gi_aca_
�l\R\Ig{�klqrp�_aqr\�p 0 ` .srut3( 0 r k ` > ]i`,+�caklhj\Ry�k�hV�, p�_uhI`6b?_ap�gtkr]>13\dca\^]Dklbr�
<�=?>�=#@ -BADC#E 9GF�5 4�H 9JILK�F�KNMLHNKPOAQFd7<9GF�2RAQF6.�584SF OK�F�5#K
P�`6p�bi_ay�kr]D\^]iklhI`6b � hj\��\^]�1d`d]ik�qv`6h ]D\d_
�3� P)��� � ��� 66`6p�y�k N ��NXP � � I �\^]�1d`d]ik?klp�qv`6p~gt]D\ � btk�_ap�_uqr_a\dcahIklp �
gtkjy�_abtgt]D_F+ � �, y�\Rklp~gt]ikI`6b > ]D`�qvklbibD\dy�`d]iklbBy�k�*w`d]Dhj\�0 � kRbik � b+p4�`6b+klbtgBn\^`/\dcfkl\^gt`d]D_u\dhIklp�gtk{\^]Dhj\"�rklp�\dy�`6b
p�\dbBhIklhM�`d]D_u\dbBcf`�qr\d_ub y�`6b $n> ]i`�qvklbibi\dy�`d]iklbBqv`6h \ > `6p~gi\dy�`d]iklb > \^]D\
`6bB]iklb > klqvgi_
1d`6b > \d_ub y�kRqr\dy�\}p4�`
p�\ �\^]�1d`d]ikd� � kI` > \d_�y�kjy�krgtkr]Dhx_ap�\dy�`}p4�`/p(n\^`}klp�qv`6p�gt]D\ � bik{\^]Dhj\"�rklp�\dy�`/p�`/hIklbihj` > ]i`�qvklbibi\dy�`d]Z6Z`
�, p�y�_aqvkBy�` > ]i`�qvklbDbi\dy�`d]J0 � kB`x\^]Dhx\"�rklp�\l�k qv`6p<;�klqr_ay�`�� ` > \d_<y�\R]D\d_
�A�k�klcu\ > ]U�` > ]D_u\��
` > ]D_uhIkl_f]i` > \dbibi`/y�` \dcfed`d]D_agihI`/qv`6p�bi_abigtkjklh * \"�rkr] � h p 0 `¥.Br�t%( 0 r p�\ �\^]>1d`d]ikxy�kE*w`d]Dhj\/\/`,+ �

gtkr]f6 > \^]D\jqr\dy�\D13�kr]igi_aqvk,6Y`
btk � p/�� hIkr]i`jklh > ]{�k � `d]Dy�klh}� ` b413�kr]Dgi_aqvklb+y�` > kr]Dq � ]Dbi`D0 � kG* `d]o\dh `,+�gi_uy�`6b
klbtgi\^]fn\^` \^]Dhx\"�rklp�\dy�`6b�klh � h 1dkrgt`d] d 6<_ap�y�k E \dy�` > klca\ > `6bi_cmq"n\^`}klh 0 � kR`V13�kr]igi_aqvkx\ > \^]Dklqvkxp�` > kr] �
q � ]Dbt`�� ` 1dkrgt`d] d klbtgi\^]$�\
y�_abtgt]D_
+ � �, y�`Ry�k2*w`d]Dhj\
qv`6p~gf�, e � \{klp�gt]ikz`6b > ]i`�qvklbibi\dy�`d]Dklbr�/P�`6hj`D1�_ahI`6b p�\
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btk7mq"n\^`P\dp~gtkr]D_f`d]f61\}`,+�gtklp�mq"n\^` y�k � h p 0 `¥.Br|t%( 0 r cfkB1^\mgtklh > `  D� � RS$ � 6 � bD\dp�y�`   � ca`de $ � ]i`�y�\dy�\db y�k
qv`6h � p�_aqr\omq"n\^`��
` > \dbibt`}btkre � _up�gtkRqv`6p�bi_abigtkzklh y�krgtkr]ohj_ap�\^] � � �{W � � � � 6 > \^]o\
qr\dy�\u13�kr]igi_aqvkE�/y�\ �\^]�1d`d]Dk,6 qv`6p�gtklp�y�`

`{p9�, 1dklc<y�` 13�kr]Dgi_aqvkzp�\M�\^]�1d`d]ikd� C krgtkr]Dhj_up�\dhI`6b�gi\dhL+��klh W ��� � � � k eX� F � � � 6 `6bL�, p�y�_aqvklb y�\db�`�qv`d]i] �klp�qr_a\db
hj\d_ab [\xklb�0 � kr]Dy�\Rk hj\d_ub [\jy�_a]ikl_fgi\Iy�kX�
klh d 6�]iklb > klqvgi_F13\dhIklp~gtkd� ` b�p9�, 1dkl_ub�y�`6b 13�kr]igi_aqvklb > `�y�klh bikr]
`,+�gi_ay�`6bB6�\^gt]D\Z13�klbIy�kmbt`6hj\db > ]ik;, E \dbB6 klh gtklh > `  D� � RS$ � 6 � bi\dp�y�`   � � � ]i`�y�\dy�\dbzy�k{qv`6h � p�_aqr\omq"n\^`��
� \ � _fe � ]D\ � � � 6�gtklhI`6b ` 1dkrgt`d] d qr\dcaq � ca\dy�` > \^]D\I\ �\^]�1d`d]ik y�\dy�\��

1
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A={1,2,3,2,4,5,4,6,4,7,4,2,1,8,1,9,10,9,11,9,1}

B={0,1,2,1,2,3,2,3,2,3,2,1,0,1,0,1,2,1,2,1,0}

nivel={0,1,2,2,3,3,3,1,1,2,2}
esq={1,2,3,5,6,8,10,14,16,17,19}
dir={21,12,3,11,6,8,10,14,20,17,19}

� _ae � ]D\ � � � B 6 hj\M�\^]>1d`d]ik y�\dy�\Rk `6b41dkrgt`d]iklb d 6<vw6 � � �7W � 6$W ��� k e#� F `,+�gi_ay�`6b > \^]D\j\ �\^]�1d`d]ikd�
P�`6p�bi_uy�kr]D\dp�y�`{`�1dkrgt`d] d 6 b ! P �K�kj\
`�qv`d]i] �klp�qr_a\my�k��}klh d hj\d_ab [\
klb�0 � kr]Dy�\
btkRkIbt`6hIklp~gtkjbtk

� � �{W � � b ! ��� � P � � �7W � � � � x � � C k
*w`d]Dhj\�biklhIklcF;�\dp~gtk,6 b ! P � �k \ `�qv`d]i] �klp�qr_a\ y�k
�Rklh d hj\d_ab [\ y�_a]ikl_fgi\
btkIkjbt`6hIklp~gtkjbtk � � �7W � � d !�� � � P � � �7W � � � � x � ��S1`d] qv`6p�btkre � _up�gtk,6 W ��� k eX� F > `�y�klh btkr]B`,+�gi_ay�`6b+klh
gtklh > `   � � RS$ � k,6 > `6bibi_F1dklcahIklp~gtk,6 � hj\/]i`�y�\dy�\}y�kxqv`6h � p�_aqr\omq"n\^` � 6 � hj\V1dkB�u0 � kj`V1dkrgt`d]Ry�kxp9�, 1dkl_ab
klp�qv`6p�gt]o\^] � btk � �\
y�_abtgt]D_F+ � �, y�` qv`6p�gi_fe � \dhIklp�gtk klp�gt]Dk�`6b > ]D`�qvklbibD\dy�`d]iklbr�
` > ]i`,+�cfklhx\ % P I 6�klp�gBn\^`56�bikr]U�\ ]Dkly � �l_ay�`z\^` > ]i`�qvklbibi\dhIklp~gt`Iy�`L1dkrgt`d]4v P � � �{W � � d � � P bigtkR1dkrgt`d]

qv`6p�g{�klhN6Zklh qr\dy�\ > `6bi_cmq"n\^`56 `D1^\dcf`d]+y�`xp9�, 1dklc<p�\ �\^]�1d`d]Dk y�`{]iklb > klqvgi_
1d`D13�kr]igi_aqvk kC�k `,+�gi_ay�`jklh gtklh > `
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( @ t�s = ]	A � y��q xy s 
 I ,�]ohj\omq"n\^` � � p \dhj`6b b � > `d]40 � k § bik � \j\dp�qvklbtgt]D\dc<y�kX����P�`6hj`j`up 0 ` .srwt3( 0 r klh
� qv`d]i]iklb > `6p�y�k+\ � hj\=+ � biqr\Rklh > ]i`,* � p�y�_ay�\dy�k p�\ �\^]�1d`d]ik \ > \^]igi_f]�y�\z]D\d_F�,6 § �kX1�_abi_fgi\dy�`I\dp~gtklb y�kX�k,6�\dc �klh y�_abDbt`56�\Ib � +J�\^]�1d`d]Dk�qv`6h ]D\d_
�Bklh � �k�gt`dgi\dcahIklp~gtkG1�_abi_fgi\dy�\R\dp~gtklb y�\��� cagi_ahj\z`�qv`d]D] �klp�qr_a\jy�k/� �
C \5�, 6�gtklhI`6bR0 � k2W ��� � § ��¡ W ��� � � �¤¡ eX� F � § � � d klqr_ > ]i`�qr\dhIklp~gtk,6U1^\dhI`6b b � > `d]40 � kLW ��� � § ��¡ W ��� � � �¤¡
eX� F � § � ku0 � k § p9n\^` btk � \ \dp�qvklbtgt]D\dc?y�k � �AP�`6hI`AW ��� � § �G¡ W ��� � � � 6L\ b � +J�\^]�1d`d]ik
qv`6h$]D\d_
�jklh § �k
qv`6h > cfkrgi\dhIklp~gtk=1�_abD_fgi\dy�\I\dp~gtklb y�kG�}btkr]J1�_abi_fgi\dy�` > klcu\ > ]D_ahjkl_f]D\=1dkB�d�
�P\dbQklp~gBn\^` e#� F � § �^¡ W ��� � � � `
0 � k�qv`6p~gt]D\dy�_F� \ ;�_ > �`dgtklbtkd�3S1`d]igi\dp�gt`56 § y�kB1dk btkr] \dp�qvklbigt]D\dc<y�kX� �
I I ,�]Dhx\omq"n\^` � gtklh y�klhj`6p�btgt]D\omq"n\^`
bi_ahj_acu\^]l�
I ,�]ohj\omq"n\^` � � p \dhI`6bzb � > `d]G0 � k eX� F � § ��¡ W ��� � � � �DS1`�y�k � btk 1dkr]2* \dqr_acahjklp�gtk 0 � kjgt`�y�`6bB`6b213�kr]igi_aqvklbq ��� `6b p9�, 1dkl_ab \ > \^]iklqvklh$p�` _ap~gtkr]�1^\dcf` � eX� F � § � � W ��� � � �/� ` � * \"�rklh > \^]igtk{y�`Pqr\dhj_ap<;�`}klp~gt]ik § ku�U61` �
bBn\^`
bik � b y�klbDqvklp�y�klp~gtklbB6Y`u0 � k _ap�qrc � _Ygi\dhL+��klh ` ]�R d � § � � � > `6_ab�klbtgtkzklbtgi\^]U�\
p�`
qr\dhj_ap<;�`xklp�gt]ik § k
���TS1`d]igi\dp~gt`56 `E13�kr]igi_aqvkzy�k�p9�, 1dklcZhV�, p�_ahI`Iy�kB1dk bikr]�` % P I y�k § kG��� �

C klbibi\
* `d]Dhx\76,1dklhI`6b�0 � k,6 > \^]o\ y�krgtkr]Dhx_ap�\^]<` ]�R d � § � � � 6 > ]Dklqr_abi\dhI`6b > ]{�k � > ]i`�qvklbibi\^] `R1dkrgt`d]�v�y�k
* `d]Dhx\J0 � k > `6bibi\dhj`6b ]iklb > `6p�y�kr]f6 klh gtklh > ` qv`6p�bigi\dp�gtk,6�\Qqv`6p�b � cagi\db:y�k�hV�, p�_uhI`�_ap�gtkr]>13\dca\^] � I bt`6c � mq"n\^`> \^]D\ klbtgtk > ]i`,+ cfklhj\ bikr]U�\+y�_abiq � gi_uy�\ p�\ > ]$�` E _ahx\ btk7mq"n\^`�k,66qv`6hj`X1dkr]iklhI`6bB66` > ]7�k � > ]i`�qvklbDbi\dhIklp~gt` cfkB1^\^]U�\
gtklh > `   � � RS$ � 6 � bi\dp�y�`  D� � � ]i`�y�\dy�\db�y�k�qv`6h � p�_uqr\omq"n\^`��
P�`6h \Ry�klbiqv]D_�mq"n\^`R\ > ]iklbtklp~gi\dy�\76 > `�y�klhj`6b�`,+ btkr]�1^\^]�0 � k+`Rgtklh > `Iy�`z\dcaed`d]D_fgihI` > \^]D\z` > ]i`,+ cfklhj\

% P I �k   � � RS$ � 6 � bi\dp�y�`  D� cf`de $ � ]i`�y�\dy�\db�y�k�qv`6h � p�_aqr\omq"n\^`��
� \ � _fe � ]D\ � � � biku0 � _abtkr]Dhj`6b y�krgtkr]Dhx_ap�\^] ]�R d � � � � � > ]i`�qvkly�klhI`6b y�\V*w`d]Dhj\ y�klbiqv]D_fgi\P\Pbtkre � _f]l�

P�`6hI`/klbtgtklbL13�kr]Dgi_aqvklb p9n\^` klbtgBn\^`P]iklca\dqr_f`6p�\dy�`6bB6<` % P I btkr]U�\}`�13�kr]igi_uqvk{y�kxhjklp�`d] p9�, 1dklc�p�` _ap~gtkr]�1^\dcf`
� eX� F � � � � W ��� � � �/� � _ klhI`6b 0 � k,6 e#� F � � � P � k2W ��� � � � PS� .�� ` h �, p�_ahI`R_ap~gtkr]�1^\dca\^]?klp�gt]ik�\db > `6bD_cmq"n`dklb � k� .76 p�`E1dkrgt`d]Rvu651^\dcfk � k�qv`d]i]iklb > `6p�y�k�\^`D13�kr]igi_aqvk � klh d 6U0 � k��k �o� btgi\dhIklp~gtk�` 1^\dcf`d] y�` % P I �
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C \dy�` � h 1dkrgt`d] d P_� b ? ��b � � �	�	� ��b ! ��� � y�k pR�� hIkr]i`6b�]ikl\d_abB6�y�k;, p�_ahI`6b �	��� � � � Z{� P hj_ap � b ! � �	�	� b � � �` v � s $�;,@ t y z @ t }� = # tws # =uA|@~�^[ y ; y ���������! #"%$'&
�(&
$)�+* qv`6p�bD_abtgtk|klh > ]{�k � > ]i`�qvklbibi\^]/`M1dkrgt`d]
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qv`6p�b � cagi\db �	��� � � � Z\� > `6bibi\dh$btkr]z]iklb > `6p�y�_uy�\db+klh$gtklh > `Pqv`6p�btgi\dp~gtk,6 > \^]o\/gt`�y�`
.�� � � Z � � x � �
` \dcfed`d]D_fgihj` > \^]o\ ` > ]D`,+�cfklhj\ y�kBhV�, p�_ahj` _ap~gtkr]�13\dcu\^]?p�`Rhj`�y�klca`EP
9
� 6�y�klbiqv]o_fgt` klh � � � �T� bi\z`6b

\dcfed`d]D_fgihI`6b btkf0��� klp�qr_a\d_ub y�k 9+\"+Y`�� ���	��
 � � . � k I cf`6p/k � q>;�_fkB+Ykr] � � � 0 � kzbBn\^`
k E klq � gi\dy�`6b � bi\dp�y�`{`6b
y�\dy�`6b�cf`�qr\d_ab�klh qr\dy�\ > ]i`�qvklbibi\dy�`d]l�
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P btgtk
\dcfed`d]D_fgihI` � bi\/\}klbigt] � g � ]D\ y�kxy�\dy�`6b:�\^]�1d`d]ikNP?\^]igtklbi_a\dp�\/y�klbiqv]D_agi\/\ btkre � _f]�kxp�klcu\K�k{\ > cu_aqr\dy�`
� h \dcfed`d]D_agihI` > \^]D\R` > ]i`,+�cfklhj\Ry�` % P I �

C \dy�` � h)1dkrgt`d] d ?! ! ��� P � b ? ��b1� � �	�	� ��b ! ��� � y�k � p/�� � hjkr]i`6b ]ikl\d_abLy�_abtgi_ap~gt`6bB66\C�\^]�1d`d]DkRP?\^]igtklbi_u\dp�\y�k d ?! ! ��� �k � hj\)�\^]�1d`d]ikN+ _ap4�\^]D_a\ qv`6h p4�`6bR]D`dg � ca\dy�`6bIqv`6h�`6bRklcfklhIklp~gt`6bxy�`A1dkrgt`d] d � I ]o\d_
�}y�\
�\^]�1d`d]ikxgtklh ]U�`dg � ca` b�" P hj_ap � b ? ��b � � �	�	� ��b ! ��� � � �q� \/b � +J�\^]�1d`d]ikxklb�0 � kr]Dy�\ �k
\��\^]�1d`d]ikNP?\^]igtklbi_u\dp�\y�k d ?! " ��� P � b ? ��b � � �	�	� ��b#" ��� � 6Bknb � \ �\^]�1d`d]ik y�_f]ikl_fgi\z�k \ �\^]�1d`d]DklP?\^]igtklbD_a\dp�\ y�k d$" � �  ! ��� P� b�" � � � �	�	� ��b ! ��� � � I �\^]�1d`d]ik�P?\^]igtklbi_a\dp�\jy�k � h 1dkrgt`d]R13\"�l_a`H�k \M�\^]�1d`d]ik213\"�l_a\��
` \dcfed`d]D_agihI`H�k y�\dy�`{\Ibtkre � _f]l�

� ;,? s � # A tws	�&%(' }� = # t�s ) =uA|@��Z[ y ; y � �!* y $ s,+ @#A y ; *
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 ` 1dkrgt`d] d P_� b ? ��b � � �	�	� ��b ! ��� � y�k � p/�� hIkr]i`6b�]Dkl\d_abr�� y }� z y�
 � hj\Rklbtgt] � g � ]D\Iy�k y�\dy�`6b40 � kB]iklb > `6p�y�k+\xqv`6p�b � cfgi\db �%� � � � � Z{� klh gtklh > `jqv`6p�btgi\dp~gtkd�
� � � P?`6p�btgt] � _a]?\ �\^]�1d`d]ik=P?\^]Dgtklbi_a\dp�\jy�k d �
�8� �<6 bi\^] � h \dcfed`d]D_fgihj`jbtkf0 � klp�qr_a\dc ca_up�kl\^] > \^]D\R` > ]i`,+�cfklhj\ % P I 6 � bi\dp�y�`j\ �\^]�1d`d]Dk�P?\^]igtklbD_a\dp�\��

H�� _ah y�` I cfed`d]D_fgihj` H
I qv`6p�btgt] � mq"n\^`�y�\A�\^]�1d`d]Dk
P?\^]igtklbi_a\dp�\ cakB13\ gtklh > `Bca_ap�kl\^]Z6 +YklhSqv`6hI`�`B\dcfed`d]o_fgihI` > \^]D\ ` > ]i`,+ cfklhj\

y�` % P I � ` \dcfed`d]D_fgihI`IcfkB1^\76�klp~gBn\^`56�gtklh > `Ica_ap�kl\^] > \^]D\z`,+�gtkr]�\Rklbigt] � g � ]D\�0 � k+]iklb > `6p�y�k+\Rqv`6p�b � cagi\db
y�k �:�, p�_ahI` � p~gtkr]�13\dcu\^]Bklh gtklh > `mqv`6p�btgi\dp�gtkd� 8 � \dc 0 � kr]+qv`6p�b � cfgi\ �%� � � � � Z{� > `�y�kzbtkr]+]iklb > `6p�y�_ay�\
y�\jbtkre � _up�gtkX*w`d]Dhj\ B y�\jy�k;, p�_�mq"n\^`I]iklq � ]Dbi_F13\Ry�k �\^]>1d`d]ik=P?\^]igtklbD_a\dp�\IgtklhI`6b
0 � kB` 13\dca`d] y�k �	��� � � � Z\�
�kQ`=13\dca`d]�y�` % P I y�k b ! k b � � I bibi_ahN6�qr\dy�\zqv`6p�b � cfgi\zy�k hV�, p�_ahj`�_ap�gtkr]>13\dca\^] > `�y�k btkr]�]iklb > `6p�y�_ay�\+klh
gtklh > ` qv`6p�btgi\dp~gtk+\^gt]D\f13�klb�y�k � hj\ qv`6p�b � cfgi\ y�k % P I klh � hx\C�\^]�1d`d]ikXP?\^]igtklbi_a\dp�\�� % `ded`56�` > ]i`,+ cfklhj\
y�k�hV�, p�_uhI`I_ap�gtkr]>13\dca\^]��k bt`6c � qr_f`6p�\dy�`Rklh gtklh > `jqv`6p�btgi\dp~gtkd�
<�=?<�=?> ADC#E 9GF�5 4SH�9
� 2��$-ML2�����5)K C��L2JADC 9�� 2��.�#/U5 2�.�2 F
` \dcfed`d]o_fgihI`{y�k I cf`6p k � q ;�_fkB+Ykr]�gtklh qv`6h > cfk E _ay�\dy�k y�k gtklh > `   � � ca`de � � � I > klbD\^] y�klbigi\{qv`6h > cfk �
E _ay�\dy�k p(n\^` � ca_up�kl\^]f6�klbigtk \dcfed`d]D_agihI`M�kRqv] � qr_a\dc<p�\xy�klbDqv]D_cmq"n\^`{y�`{\dcfed`d]D_agihI`�P
9
� 6 qv`6hI`
bikr]U�\ 1�_abtgt`
p�\
btk7mq"n\^` � � � � � � � klh > kr]Dy�\Iy�kBedklp�kr]D\dca_ay�\dy�k,6513\dhI`6bQqv`6p�bi_ay�kr]D\^] � qv`6hI`xbtklp�y�` � hj\ > `dg �klp�qr_a\jy�k � �

� \ y�klbDqv]D_cmq"n\^` y�klbtgtk \dcfed`d]D_fgihI`56 � gi_aca_
�l\dhj`6bj` qv`6p�qvkl_fgt` y�k|1dkrgt`d]iklb}hV�, p�_uhI` > ]ik;, E `Gk hV�, p�_ahI`
b � , E `5651�_ubtgt`6b�p�\Ibtk7mq"n\^`1020��
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 ` 1dkrgt`d] d P_� b ? ��b � � �	�	� ��b ! ��� � y�k � p/�� hIkr]i`6b�]Dkl\d_abr�� y }� z y�
 � hj\Rklbtgt] � g � ]D\Iy�k�y�\dy�`6b40 � kB]iklb > `6p�y�k+\jqv`6p�b � cfgi\db �	��� � � � Z\� klh gtklh > `jqv`6p�btgi\dp~gtkd�
� � � P?`6p�btgt] � _a] � hj\ �\^]�1d`d]ikG+ _ap4�\^]D_a\Rqv`6h > cfkrgi\�� qv`6h � * `6cF;�\dbr�
�8� � I bibt`�qr_a\^]�`6b klcfklhIklp~gt`6b y�k d [\db4*w`6cF;�\db y�k/� �
� � � S \^]D\ qr\dy�\ p4�` � y�k �26�qr\dcaq � cu\^]����Pk	�
��6�`6bw1dkrgt`d]iklbmy�k hV�, p�_ahj` > ]ik;, E ` k hV�, p�_ahj`nb � , E `56
]Dklb > klqvgi_
13\dhjklp�gtk,6�y�\db * `6c ;�\db�y�\Ib � +J�\^]�1d`d]ik�qv`6h ]D\d_
�X���

H�� _ah y�` I cfed`d]D_fgihj` H
I �\^]�1d`d]ikG� qv`6p�btgt] � �, y�\ > klcf`j\dcfed`d]D_fgihj` � �� ! & � � � ! �#� $
�!��
 ��$�� � 
 ��! ��� "�� & ��� � $�� btkr]$�\jy�klp�`6hj_up�\dy�\

�\^]�1d`d]ik � ����� � \ � _ae � ]D\ � � � klbtg<�\{_ac � bigt]D\dy�\ � hj\ �\^]�1d`d]ik � ��� edkr]D\dy�\ > `d]�klbtgtk \dcfed`d]o_fgihI`��
p \dhI`6b _ap�gt]D`�y � �l_f]�\Ibtkre � _ap~gtk p�`dgi\omq"n\^` B P�`6p�bi_uy�kr]ik � hj\ �\^]�1d`d]DkG+�_ap4�\^]o_a\Rqv`6h > cfkrgi\Ik � h p4�`E�my�\

�\^]�1d`d]ikd� C klp�`dgtklhI`6b b�� ��b�� � � � �	�	� ��b�� \db
*w`6cF;�\db \"+ \d_ E `
y�k2�N0 � k bBn\^`my�klbiqvklp�y�klp�gtklb y�kG� �JS \^]D\xqr\dy�\
Z gi\dc90 � k F � Z � � 6�y�k;, p�_ahj`6b��G~ � � b � � P Z x F �
` > ]i`�qvklbDbi\dhIklp~gt`zy�\db�qv`6p�b � cfgi\db �	��� � � � Z{� qv`6h .�� � � Z � � x � �k
*wkl_fgt`Rqv`6hI`zbikQbtkre � kd� C krgtkr] �

hj_ap�\dhI`6b . P % P I � b ! ��b � � klh � � � k � \dh_�Ik § `6b , c ;�`6b�klb�0 � kr]Dy�` kQy�_a]ikl_fgt` y�k . 6�]iklb > klqvgi_
1^\dhIklp~gtkd�
P p~gBn\^`x`E1^\dcf`d] y�k �	��� � � � Z\� �k `jhV�, p�_ahI`Rklp~gt]ik�` 1^\dcf`d] y�k�� � � �G~ � � b ! �/� k�`E1^\dcf`d] y�k���� � �G~ � � b � �/� �
I �\^]>1d`d]ik � ��� �k � hj\ �\^]�1d`d]ikh+�_apJ�\^]D_a\ qv`6h > cfkrgi\ k,6Bqv`6hI` 1�_ahI`6bB6+qv`6p�b � cfgi\db % P I klh �\^]�1d`d]iklb

+�_ap4�\^]D_u\db�qv`6h > cfkrgi\db > `�y�klh btkr]4*wkl_fgi\db klh gtklh > `jqv`6p�btgi\dp~gtkd�

10 3 11 8 92 7 15 0 1 414 6 13 12 5

10

10

10

10

10

10

3

3

3 3

3

3 3 3

3 3 3

3 3

3 3 3

11

11

8

8

8

8

11 8

8 8

2

2

2

2 2

2 2 2 2

2

2 2 2 2 2

2 2 22

2 2 2 2

9

9

9

7

7

7 7

7

7 7

7 7

15

15

15

15

0

0

0

0 0

0 0 0 0

0

0 0 0 0 0 0 0 0

0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

1

1

1

1

1

1

14

14

14

4

4

4

44

4 4

4 4

4 4

6

6

6 6

6

6 6 6

13

13

13

12

12

12

5

5

5

5

5

5

5 5 5 5

5 5 5 5

5 5 5 5

15

P

S

P

S

P

S

P

S

P

S

� _ae � ]D\ � � � B �\^]>1d`d]ik � ��� edkr]o\dy�\ > klcf` I cfed`d]D_agihI` � & ! & � � � ! �#� $ �!��
 ��$!� � 
?��! �"� "�� & ��� � $���> \^]D\ � h 1dkrgt`d]> \^]igi_aq � cu\^]l�



����������
	�������� � ����	�� � � �������
������� � ��� � ��� ��� � � ��� � � ������� �
	 � � ���

<�=?<�=?< -BADC#E 9GF�5 4�H 9��1���
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9:�:6�klbigi\dhI`6b�_ap~gtkr]iklbibi\dy�`6b?klh ]ikly � �l_f]�`Ip/�� hIkr]D`Ry�kQ]i`�y�\dy�\db�y�k qv`6h � p�_aqr\omq"n\^`
k qv`6p�qvklp~gt]D\^]Qp�\xqv`6h > � gi\omq"n\^`
y�k�y�\dy�`6b�ca`�qr\d_ab�p�`6b > ]i`�qvklbibi\dy�`d]iklbr�

� \dbtkl\dy�`Ip�`6b�\dcfed`d]D_fgihI`6b?btkf0 � klp�qr_u\d_ab31�_abtgt`6b�p�\db�btk7mq"n`dklb�\dp�gtkr]o_f`d]iklbB6 > `�y�klhI`6bUqv`6p�bigt] � _f] � h \dcaed` �
]D_fgihI`uP
9
� > \^]o\I` > ]i`,+ cfklhj\Ry�k�hV�, p�_ahI`R_ap�gtkr]>13\dca\^] �
` \dcfed`d]D_agihI`=P
9:��y�k �P`6p�edklcacu_�k � `6p�e � � � � �kQk E klq � gi\dy�` klh gtklh > `  D� � RS$ � k � bi\   � � � ]i`�y�\dy�\db

y�kzqv`6h � p�_uqr\omq"n\^`}k � gi_aca_
�l\x`6b \dcaed`d]D_fgihI`6b+btkf0 � klp�qr_a\d_ubJ1�_abtgt`6br� I hj\d_f`d]By�_-, q � cay�\dy�kA�kIp�`}\^]Dhj\"�rklp�\ �
hIklp�gt`Ry�`6b�y�\dy�`6b�p�klqvklbib<�\^]D_a`6b > klcf`6b > ]i`�qvklbibi\dy�`d]iklb�y�kJ*w`d]Dhj\L0 � k \db?qv`6p�b � cfgi\db > `6bibi\dhNbikr]-*wkl_fgi\db�klh
gtklh > `jqv`6p�btgi\dp~gtk btklhg1�_f`6cu\^]�`xca_ahj_agtk y�k   � � RS$ � y�k hIklhM�`d]D_a\ , E \dy�\ > klcf`IhI`�y�klcf`uP 9:� �
` hI`�y�klcf` R2k�� � � �>$ � > ]Dklqr_abi\my�k � h hV�, p�_ahI`{y�k  D� � RS$ � y�kIhIklhM�`d]o_a\
klh qr\dy�\ > ]i`�qvklbibi\dy�`d]l�
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1^\dhIklp~gtk,6�qv`6h � � ¡ �Z � � k�
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