
HAL Id: hal-00017323
https://hal.archives-ouvertes.fr/hal-00017323

Submitted on 19 Jan 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

The equality problem for rational series with
multiplicities in the tropical semiring is undecidable

Daniel Krob

To cite this version:
Daniel Krob. The equality problem for rational series with multiplicities in the tropical semiring is
undecidable. International Journal of Algebra and Computation, World Scientific Publishing, 1994,
4, (3), pp.405-425. �hal-00017323�

https://hal.archives-ouvertes.fr/hal-00017323
https://hal.archives-ouvertes.fr


� ��� �������
	����� ��������	���� ����� �������� ���
	"!���������!

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

1�2436587:9<;>=@?�A

B�CEDGF8HJILK*M�DGNPOEQ-RSFSK*TVUXWYUXZ�U�[]\^ILW_T8`bacIdTfegIh\Si*B�F8j�a]k�l

m nporqcs]t)u�v>wxq6ygtzo

j]{�`xUf|X}�~�W^egIL\�TV`��zWY|XWYK��xW_TcUf{'`xTV`g�zW�|fW�K��bM:`gK'}�Uf`�M%���+� ��{�W_e�{+{*I�TGTVZ�~'~�}d|fU6���&�������<ILK*M
}d~�`�|�ILUXWY}dK*T6���z�G���zWYK*�h�*������ILK-M+���z�G�������g��FSU�� I�T4¡*|�T8UcWYK�Uf|X}�M:Z*e�`hMbWYK,Uf{�` e�}�K�Uf`g¢�U£}L¤¥e�}¦T8U
�zW�K�WY�§W©¨�ILUfW�}�KPW�Kzªx~�`�|�ILUXWY}dK*T6O«`hT8`hIL|¬e{¥�c®¯}h�]`�°¦`g|�WYU�IL~�~*`hIh|f`hM+Uf{-ILUG� ~�\_Ig�'T�WYKb¤±I�e�UGIPe�`�K:UX|�IL\
|X}�\Y`�WYK²TV`�°¦`g|�Ih\6M:`he�W^TVW�}�K�~�|f}d��\Y`g�rT¯e�}dK*e�`g|XK�WYK'�³|¬ILUXWY}�K-IL\]\^ILK��dZ*IL�d`hT�R±TV`g`µ´©¶�·L¸c¤¹}�|&I@TVZ�|X°¦`g��}L¤
UX{�`�UX|f}�~'W_egIh\£TV`g�zW�|fW�K���UX{�`g}�|X�@ILK-M³}L¤pWYU�TxIL~'~�\YW^egILUXWY}�K-Tk��Gº�}�|xWYK*T8U�IhK*e�`¦»*F��4Q¦W��z}�K@T8{�}h�]`hM@Uf{*IhU
UX{�`�¡*K�W�Uf`z~*}h�]`�|�~�|X}�~*`g|fU8�>¤¹}d|�|X`he�}��dK�WY¨�IL��\�`z\_IhK���Z*Ih��`hT+e�ILK
�*`z|f`hM�Z*e�`hM>UX}�Uf{�`§\YWY�§WYUf`�M:K�`hTXT
~�|X}���\�`g�¼¤¹}�|xUf{�`,Uf|X}�~�W^egIL\�TV`g�§WY|fW�K��@RSe�¤x´½¶g·�¸¾k¬��FSK)UX{�`+TXIL�z`,��Ig�¦»*TV`�|fWY`�T«��W�Uf{)��Z�\�UfWY~'\YW�e�WYUXW½`hTcWYK
UX{�`¯UX|f}d~�W_egIh\*TV`��zWY|XWYK��<egILK§IL\^TV},��`xZ*T8`hM%W�K+}�|¬M:`g|6Uf},ILK-IL\Y�'TV`xUf{'`¯K�}dK�¿±M:`gUf`�|f�zW�K�W_T8UfW_ec�*`g{*Ig°�WY}dZ�|
}h¤c¡*K�W�Uf`PZ*T8Z*IL\�ILZ'Uf}��rILU�I@RSe�¤ ´©¶LÀh¸¹k��
ªxK�`�}h¤cUX{�`��rILWYK§}�~*`gK�Á¦Z�`hT8UfW�}�K*T]W�K³UX{�`�UX{�`g}d|f�z}h¤6Uf{�`bUX|f}�~'W_egIh\£TV`g�zW�|fW�K���� I�T�Uf}�TV`�`�W©¤£W�U

W^TE~*}ÂTfTVW���\Y`�Uf}ÃM:`�e�W_M:`+��{'`gUf{�`�|PU8�]}@��W�°¦`gK��Ä¿¾|¬ILUXWY}�K-IL\GTV`g|XWY`hT<IL|f`�`hÁ¦Z*IL\6}d|�K'}�U�RSe¤E´½¶g·�»c¶�Å�¸¾k��
Æ�`z}LÇ�`g|,{�`g|X`zIhKÈIhK*TV�G`g|�UX})UX{�W_TP~�|X}���\�`g�"T8WYK*eÉ`��G`zT8{�}h��WYK�UX{�W_TP~*Ih~�`�|+Uf{*IhU�Uf{'`z`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g�Ê¤¹}d|,�Ä¿¾|¬ILUfW�}�K*Ih\GTV`g|XWY`hT¯}h°¦`g|EILK²IL\Y~'{*IL�*`gU,��WYUf{�IhUb\Y`hIdTVUbU8�]}z\�`gUfUX`g|�T¯W^T�Ë:Ì�Í:ÎXÏ�Ð_Í¦Ñ¦Ò�ÓYÎ��
ªxK�`bT8{�}�Z'\_MzK�}�UXW_e�`xUf{-ILU��z}ÂTVU6~*`g}�~�\�`PUf{'}�Z��d{:U�UX{*ILU I+M:`he�W^TVWY}dK�~'|f}�e�`hM�Z�|f`P`�¢:W^TVUf`�M³R±e¤ ´©¶�·L¸�¤¹}d|
W�K*TVU¬ILK*e�`dk6ILK-M�}�Z�|�|X`hTVZ'\YU6W_T6WYK*M:`�`hM%�-I�TV`�Mr}dK@I�|¬ILUX{�`g|�T8Z�|f~'|fW_T8WYK��+`�K*e�}�M:W�K���}h¤�I�¶gÔhUf{Ã®¯W�\Y�*`g|fU
~�|X}���\�`g���
FSU¯W^T�IL\^TV}�WYK�Uf`g|X`hTVUXWYK��+UX}�~�|X`he�W^TV`PUX{�`,TVUf|XZ*e�UXZ�|f`,}L¤6UX{�`b~�|f}¦}h¤]}h¤6}�Z'|¯Z�K-M:`he�W^M�IL��W�\YW�UV�+|X`hTVZ'\YUg�

FSK*M:`�`hM�WYUGIh~�~*`hIL|¬T]Uf{*IhU��]`PZ*T8`bI�TGI��@ILW�K�UX}¦}�\�Uf{�`PUX|f}d~�W_egIh\]ÕX|fWYK'�¦Ö+×Ø�ÙR¾Ú,�@���b���¦�f�zWYK'���bk
��{�W^e{�W^T�Û8Z*T8UzUf{�`�`�¢:UX`gK*TVW�}�K�}h¤+� UX}ÈIh|f��W�Uf|¬IL|f��WYK�Uf`g�d`g|�TÉ��j]{�`�WY�z~*}�|XU�IhK*e�`)}h¤&× eÉ}��z`hT
¤¹|X}�� Uf{�`@`hÁ¦Z�W�°�Ih\Y`gK-e�`z��WYUX{
|f`hT8~�`�e�U�UX}�M�`he�W_M'IL��W�\YWYU8��}h¤bUf{�`@`hÁ¦Z*Ih\YWYU8��~�|f}d��\Y`��@TE¤¹}d|z� ILK*M
×z��CPege�}d|�M:W�K��)UX}>UX{�W_T�|X`hTVZ'\YUg»6�]`ÃegIhK
|f`hM:Z-e�`@}�Z�|+~�|X}���\�`g�"UX}�T8{�}h��WYK���Uf{*IhU�UX{�`@`hÁ¦Z*IL\�WYU8�
ÜbÝbÞ�ßáàáßáâhã�ÞÉägå¾æ8ç¹ç�è�é�âhßáêÉæ8å¾ç¹ßáëhìæ�ägæ�í�îÉïhæ8â:ðÉñdÞ�òSïhàáëhìæ4ägæ8ç*óhòSßáæ8âdòôæ8ç�õ�ö_â�÷�îÉå¾ø<Þ�ë¾ß½ùÉïLæXú8ðfûÉühýfþ�ÿ£ÝPî�âgë�óhÞ�ßáâgë�� � ßáãÉâ�Þ�â

� æXägæ����¥ñ�í ���	��


¶



~�|X}���\�`g� ¤¹}d|G×�¿¾|¬ILUfW�}�K*Ih\�TV`g|XWY`hT�}h°¦`g|pILK§IL\Y~'{*IL�*`gUG��WYUf{�IhU6\Y`hIdTVUcU8�]}b\�`gUfUX`g|�T�W^T�Z�K*M�`he�W_M'IL��\�`¦�£j�}
~�|X}h°¦`]Uf{'W_T�\^I�TVU�|f`hT8Z�\YU�»��]`xT8{�}h�0W�K�¤±I�e�U�Uf{*IhUcUf{�`xM�`he�W_M'IL��W�\YWYU8�x}L¤¥Uf{�`G`hÁ$Z-IL\YW�U8��~'|f}��'\Y`g� ¤¹}�|p× W^T
`hÁ¦Z�W�°�Ih\Y`gK�U�Uf}bUX{�`�M:`�e�W_M�Ih��WY\�WYU8�P}h¤4UX{�`]\�}�egIL\'WYK�`hÁ¦Z*Ih\YWYU8�P~'|f}��'\Y`g� ¤¹}�|p×z���PT8WYK��PUX{�W_T£`hÁ$Z'WY°dIL\�`gK*e�`
IhK*M�I�|f`hM�Z*e�UfW�}�KbUf}<Ib¶gÔLUX{�®¯WY\��*`g|fU�~�|f}d��\Y`g�µ»g�]`6~�|f}h°¦`cUX{�`gK,Uf{�`6Z�K*M�`he�W_M'IL��W�\YWYU8��}h¤*Uf{�`G`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g��¤¹}�|G×�¿¹|�IhUfWY}dK*IL\�T8`g|fW�`hTc}L°¦`�|6ILK§IL\�~�{*IL�*`gUG��WYUX{�ILU]\�`hI�T8UcU8�]}b\Y`�UfUf`�|�T���®¯`gK*eÉ`]Uf{'W_T6IL\�\Y}h�xT
Z*T�Uf}�}���U¬ILWYK�UX{�`)Z'K*M:`he�W^M�IL�'WY\YW�U8�>}h¤�UX{�`�TXIL�z`@~�|X}���\�`g�"¤¹}�|§�Ä¿¾|¬ILUXWY}�K-IL\bT8`g|fW�`hT���H)}d|f`g}h°¦`g|
}dZ�|��§`gUf{�}�M'T���W�°¦`zZ*T�IL\^TV}�WY�§�z`hM:W�ILUX`g\Y�Ã}�UX{�`g|�M:`heÉW_M�Ih��WY\�WYU8��ILK*M�Z�K-M:`he�W^M�IL��W�\YW�UV��|X`hTVZ'\YU�T�¤¹}d|
e�}dK�K�`heÉUf`hM¯~'|f}��'\Y`g�@TÉ�£FôK<~*IL|XUfW_eÉZ�\_Ih|g»g�]`GT8}�\Y°¦`pIL\_T8}xILK�}dUf{�`�|�}d~�`�K�Á¦Z�`hT8UfW�}�K�RSe¤¥´½¶gÅ�¸¹k����PT8{�}h��WYK��
UX{*ILU+UX{�`z`hÁ¦Z*IL\�WYU8�)~'|f}��'\Y`g� ¤¹}�|,|�ILUXWY}dK*IL\xT8`g|fW�`hTP}L°¦`�|�IhK�IL\Y~'{*IL�*`gU+��W�Uf{
IhU�\Y`�I�TVU,U8�]})\�`gUfUX`g|�T
IhK*M ��W�Uf{Ã��Z�\�UfW�~�\YW^e�W½UfWY`�T]WYKÃUf{�`�T8`g�zW�|fWYK'��� � R �µ���������¦�f�@Ih¢����bk�W^T¯Z�K*M�`he�W_M'IL��\�`¦�PFSK)UX{�`
TXIL�z`,��Ig�¦»4�G`�}��'U�ILW�K�`hM�IL\^TV}@IdT�IhK>W��z��`hM:W_IhUf`P����~�|f}�M:Z-e�UP}L¤G}dZ�|b|f`hT8Z�\YU¬T�»�I�K'`g��~�|f}¦}h¤�}L¤«I
M:W��@eÉZ�\YUGZ�K*M:`heÉW_M�Ih��WY\�WYU8�+|f`hT8Z�\YU�}h¤6FS�*Ih|f|¬I³R±e¤x´	�L¸¹k��
B4`gU,Z*TE¡*K-IL\Y\���IdM�M>UX{*ILU&Ir¡*|¬TVU�°¦`�|�TVW�}�K�}L¤<}�Z�|,|f`hT8Z�\YU,Ih~�~*`hIL|X`hM�WYK ´©¶�¶É¸S�
�¯K:¤¹}d|fUfZ'K*ILUX`g\Y�

UX{�`g|f`b� I�TPI+\_Ih|f��`bUX`he{'K�W_egIh\��¦Ih~)WYKÃUf{�`,e�}d|f|X`hTV~*}�K-M:WYK��§~�|f}¦}h¤X�¯j]{'W_T]`g¢�~�\_IhWYK*T�Uf{'`�~'Z�|f~*}¦T8`+}L¤
UX{�W_TPK�`g� ~*IL~*`g|,��{�`g|X`��G`+��WY°¦`§I@e�}�|X|f`heÉUP~�|f}¦}h¤X»c�*I�T8`hM>{�}h�G`g°¦`g|x}�K�UX{�`zTXIL�z`+W^M:`hIzUf{-ILK�WYK
´½¶�¶g¸S�

� � s���hy�� yho��+s«y���
j]{�`���������Ð_Ï�Ñ�Ó! "�ÉÐ_Ì$#&%6W^TcUf{�`xe�}d�z��Z�U�IhUfWY°d`GTV`g�zW�|fW�K��xM:`gK�}dUf`hM+���+× ��{'W_e�{+{*I�TcÚ��+���b���xI�T

T8Z�~�~*}�|XUg»*��{�}¦T8`+I�M'M:WYUXWY}�K��ÙW_T�M:`�¡-K�`hMz�:�§�P�È�����zW�K*�h���É�g�bIhK*Mz��{�}¦T8`�~�|X}�M:Z*e�Ub� W^T]��WY°¦`�K
�����«����� �«�����cj]{�`P}d~*`g|�IhUfWY}dK*T]}L¤£ÚÃIh|f`x`g¢:UX`gK*M:`�M%UX}+×�WYK§Uf{�`xZ*TVZ-IL\4K-ILUfZ'|�IL\���Ig�§ILK*M�UX{�`
Z�K'WYU�T�¤¹}�|�� ILK*M>�ØIL|f`,|f`hT8~*`he�UfW�°¦`g\Y�Ã��� ILK*M�Ô��bj]{�`'��������Ð_Ï�Ñ�Ó)(hÎ+*+Ð,�ÉÐ_Ì$#%W^T«UX{�`+T8Z��*T8`g�zWY|XWYK��
}h¤x× M:`gK�}dUf`hM)����� ��{�W^e{Ã{*I�T¯�������b����I�TbTVZ�~'~�}d|fU��+B4`gUPZ*TbIh\_TV}§WYK�Uf|f}�M�Z*e�`+Uf{'`�Õ�M:Z*Ih\_Ö
T8`g�zWY|XWYK��-� }L¤�� ��{'W_e�{zW_T6Uf{�`bT8`g�zW�|fWYK'�P��{�}¦T8`,TVZ�~�~*}d|fU�W_Tc�z�@���b���¦»¦��{�}¦T8`�IdM�M:W�UfWY}dK)� W^T
�dWY°¦`gK+���+� ���G���@Ih¢*�h��������IhK*M���{�}ÂTV`x~�|f}�M:Z-e�U�� W^TcM:`�¡-K�`hM+�:�&� ���]���6�)����º£WYK*Ih\Y\Y�,\Y`gU�Z*T
e�}dK*TVW^M:`g|�UX{�`bTVZ'�*TV`g�§WY|fW�K��+×/.@}h¤6×���{�}ÂTV`+T8Z�~�~*}�|XU¯W^T Ú0.+�Ã���b���¦�6N¯}�UX`PUf{*IhUx×/.)W^T]e�\�`hIL|X\Y�
W^TV}��§}�|f~'{�W_e]UX}1��»�ILK�`�Ç�`he�UXWY°¦`GW_TV}d�z}�|X~�{�W^TV���*`g`�WYK��P}d��U�IhWYK�`�M��:�,Uf{�`��rIL~�~�W�K���243 �52�¤¹|f}d�
×/.ÃWYK�Uf}�� �
Æ�`+|f`�¤¹`g|xUf} ´76L¸�¤¹}�|EIL\Y\���`gK�`�|�IL\�WYUXWY`hT�e�}dK*e�`g|XK�WYK'�@TV`g|XWY`hTxILK-M)|�ILUXWY}dK*IL\6T8`g|fW�`hT���WYUf{���Z�\�UfWY~'\YWY¿

e�W�UfW�`hT«W�K�ILK²IL|X��WYUX|�IL|X��TV`g�§WY|fW�K��98���Æ�`+��WY\�\cM:`�K�}�UX`�{�`�|f`+���:8<;0;�=?>0> UX{�`@8)¿±IL\���`g�'|�Iz}L¤
T8`g|fW�`hT�}h°¦`g|A=È��W�Uf{+��Z�\YUXWY~�\�W_e�WYUfW½`hT4W�K98 ILK*M+�:��8�O¯IhUhR�=�k¥Uf{�`-8)¿±IL\���`g��|¬IP}L¤B8)¿¹|�IhUfW�}�K*Ih\4T8`g|fW�`hT��
B4`gUGZ*T�IL\^TV},|f`hegIh\Y\*Uf{-ILUxI�8)¿¹|f`�~�|f`hT8`gK�U�ILUXWY}dKz}L¤£}d|�M:`g|DC)}L¤�IP¤¹|f`g`P�§}�K�}dW_M9=5E W^T�Û8Z*T8U�I��z}dK�}�W^M
�z}d|f~�{'W_TV��¤¹|f}d�F=5E W�K:UX}�UX{�`x�z}�K�}dW_M�}h¤�TfÁ¦Z*IL|X`¯�@IhUf|XW_e�`hT£}L¤�}d|�M:`�|GCz��WYUX{�`gK�Uf|XWY`hT£WYKH8��6j]{�`gK
II8)¿±ILZ�UX}��@IhUf}dK³}h¤£}�|¬M:`g|GC)W^T]IbUf|fW�~�\Y`,R�J*�LK£�LMEk£��{�`�|f`�K@W_T]II8)¿¹|f`�~�|f`hT8`gK�U�ILUXWY}dKz}L¤£}d|�M:`g|DC)}L¤=5E�IhK*M���{�`�|f`�J�ILK*M'M�Ih|f`P|X`hTV~*`he�UXWY°¦`g\��+I�|X}L��IhK*M@I�e�}d\YZ��§K�°¦`heÉUf}�|6}h¤c}d|�M:`g|DC³��W�Uf{z`gK�Uf|XWY`hT
W�KN8 R±TV`g`r´76h¸�¤¹}d|��§}�|f`,M:`�U�ILW�\_T�k��bFSUPT8{�}�Z'\_M�IL\^TV}@�*`+K�}�UX`hM)Uf{-ILUP�G`+��WY\Y\�Z-TV`+Uf{'`+`hÁ$Z'WY°dIL\�`gK*e�`
�*`gU8�]`�`gK)|X`he�}��dK�WY¨�IL��\�`+ILK-M)|�ILUXWY}dK*IL\6T8`g|fW�`hT���WYUf{���Z�\�UfWY~'\YW_e�WYUXW½`hT W�K�IzT8`g�zWY|XWYK��+UX{�|f}dZ���{'}�Z�U&IL\Y\
UX{�W_T]~*Ih~*`g|¯��W�Uf{�}dZ�Ux�z`gK�UfWY}dK�WYK'��W�U�`g¢�~�\YW^e�WYUX`g\Y�¦�
B4`gUPZ-T¯K�}h� ~�|X`he�W_T8`+T8}��z`bK�}dUfWY}dK*TPe�}dK*e�`g|XK�WYK'�@8)¿¹|�IhUfWY}dK*IL\pTV`g|XWY`hT�Uf{*IhUP�]`,��WY\�\�Z*TV`,WYK)UX{�`

T8`hÁ$Z'`g\S�Gº�WY|¬TVU��G`���W�\Y\£M:`�K�}�UX`����'O UX{�`+e�{*IL|¬I�e�UX`g|fW^TVUXW_ePT8`g|fW�`hT]}L¤GIhK:�§\_ILK'��Z*Ih��`9OQPR=5E«��{'W_e�{
W^T]Uf{�`,TV`�|fWY`�T]}L¤S8T;0;H=U>0> M:`�¡*K�`�Mr���

VNWYX =5Eg�bR�O Z W k6�\[ ¶�] W©¤ WYX O
Ô^] W©¤ W`_X O

6



N¯}dUf`bUf{-ILU O W_T�IL\���Ig�'T�I/8)¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T]��{�`gK
OÈW_T�I+|�IhUfWY}dK*IL\£\_IhK���Z-IL��`§RSe¤«´76h¸¾k¬�cÆ>`,IL\^TV}
M:`�K�}�UX`�{�`�|f`�I�TbZ*TVZ-IL\Y\��)��� ��� M UX{�`�®PIdM�IL�@Ih|�M�~�|f}�M�Z*e�Ub}L¤ UV�G}ÃTV`g|XWY`hT � � M���{�W_e�{�W_T¯UX{�`
T8`g|fW�`hTPM:`�¡-K�`hM)����R ��� M Z W k�� R � Z W k�R"M Z W k6¤¹}�|b`g°¦`�|f� W X = E ��Æ�`+|f`hegIh\Y\£Uf{*IhU ��� M W_TbI8)¿¹|�IhUfWY}dK*IL\GT8`g|fW�`hT¯��{�`gK � ILK*MNM�Ih|f`98)¿¹|�ILUXWY}dK*IL\GTV`�|fWY`�T�RST8`g`Ã´76h¸�¤¹}�|P�§}�|f`&M:`gU¬ILWY\^Tk¬��º�W�K*IL\�\Y�
UX{�`xe�}�K-TVU�IhK:U�8)¿¹|�IhUfWY}dK*IL\�T8`g|fW�`hT���{'}¦TV`x`g°¦`g|X�,e�}¦`��re�WY`gK�U£W_T�`hÁ¦Z*Ih\:UX}��-»���WY\�\��*`xIL\Y� Ig��TcM�`gK�}�UX`hM
�����*�
B4`gU,Z*TbIL\_T8})�dWY°¦`�TV}d�z`§M:`gK�}dU�ILUXWY}dK*T�e�}dK*e�`g|XK�WYK'�³�G}�|¬M�T��§j]{:Z*Tb\Y`gU W �*`§I³�]}d|�M�}h°¦`g|,ILK

Ih\Y~�{*Ih�*`gU5=ÙILK*M@\Y`gU ���*`�I�\�`gUfUX`g|]}h¤A=,�6j]{�`gK Z W Z���W�\Y\�M�`gK�}�UX`bUf{�`b\Y`�K���UX{³}h¤ W ILK*M?Z W Z	�x��WY\Y\
M:`�K�}�UX`�UX{�`bK:Z'���*`g|G}L¤p��Uf{*IhU¯}�e�e�Z�|�WYK W �
B4`gU�Z*T]K'}L��|X`hegIh\Y\4UX{�`¯¤¹}d\Y\Y}h��W�K���|X`hTVZ�\�U]��{�W^e{�W_Tc¤¹}�\�
:\�}�|f`&R¾WYUGW_T6WYK�¤±Ide�U�I��d`gK�`g|¬IL\4~'|f}�~*`g|XU8�

}h¤6~*}¦TVW�UfW�°¦`bTV`g�§WY|fW�K��¦T�k��
�������������������� �������
B4`gU � ��`&I�|�IhUfWY}dK*IL\�TV`�|fWY`�T }L¤ ×+O¯IhUgR�=bk��6j]{�`gK@UX{�`,TV`gU

� WYX =5Eg�bR � Z W kc� �b� �
W^T�I�e�}dK*TVUX|fZ*eÉUfWY�'\Y`P|¬ILUfW�}�K*Ih\�\^ILK��dZ*IL�d`�}h¤6OxILU�R�=�k¬�
�� "!#!%$&��B4`gU('@�*`¯UX{�`¯�§}�|f~'{�W_T8��}L¤�T8`g�zW�|fWYK'�¦T�¤¹|X}�� × W�K:UX}bUf{�`P�*}¦}d\Y`hIhK@TV`g�§WY|fW�K��&)�M:`�¡-K�`hM
����'cR8����k�� Ô@ILK*M�'cR+*:k�� ¶&¤¹}d|P`g°¦`g|X�,* X ×N�³���b���¦�PÆ�`+Ih\_TV}ÃM:`�K�}�UX`+�:�-'�WYU¬T¯K*ILUXZ�|�Ih\
`g¢�Uf`�K*TVW�}�KÃI�TxILKµIL\Y�d`g��|¬I��z}�|X~�{�W_T8�Ø¤¹|X}�� × ;0;@=:>0>ÈW�K:UX}.)';0;@=:>0>b�£j]{�`gK@�]`b{*Ig°¦`

� WYX =5E��bR � Z W k6� �b� ���Ù� WYX =5EÉ��R+'cR � k Z W k���Ô³�P� = E��/'cR � k
��{�`�|f`b�]`PW^M:`gK�UfW½¡*`hM+Uf{�`&)�¿¹|�IhUfW�}�K*Ih\£TV`g|XWY`hT0'cR � k£��WYUf{@W�U�T]T8Z�~�~*}�|XU¯��{'W_e�{zW_T�e�\�`hIL|X\Y��I�|¬ILUfW�}�K*Ih\
\^ILK��dZ*IL�d`¦�«ªxZ�|x|f`�TVZ�\�U ¤¹}�\�\Y}h�xT�K�}h� T8WYK*e�`1'cR � k�W_T]}d�:°�WY}dZ*TV\��@e�}�K-TVUf|XZ*e�UXWY��\�`¦�
�-!32546��FSU¯¤¹}�\�\Y}h�xTbIL\_T8}z¤¹|f}�� ~�|f}d~*}¦TVW�UfW�}�K�¶d�Y¶+Uf{*IhUbWYUPW^TPM:`he�W^M�IL�'\Y`+��{�`gUX{�`g|bIz|X`he�}��dK�WY¨�IL��\�`
T8`g|fW�`hT]}L¤p×+O¯IhUhR�=�k�W_T�`hÁ¦Z*IL\�Uf}@��� }�|���{'`gUf{�`�|�WYU�{*IdT¯I�e�}¦`��re�WY`�K:U6`hÁ¦Z*IL\�UX}³�b���
º�W�K*IL\�\Y��\Y`gU�Z*T]|X`hegIh\Y\4UX{�`P¤¹}�\�\Y}h��WYK��+|X`hTVZ'\YU�}L¤ CPM:\Y`�|PRSe�¤x´½¶�»�·�¸¹k87

�19�:;��<:&= ���?>��A@p°¦`�|f��M:W�}�~�{*IhK:UXWYK�`<`hÁ$Z-ILUfW�}�KzW^T `hÁ¦Z�W�°�Ih\Y`gK�U6Uf}&ILK@`hÁ¦Z*ILUXWY}�K§}L¤£Uf{'`¯¤¹}�|X�
B+R�2 l ��C�CDC��L2%E¦k6��¶

��{�`�|f`1B�W_T�IhK³{'}��z}d��`gK�`�}�Z*T�~*}�\Y��K�}d�zW_Ih\4}L¤pM:`g�d|f`g`�F�}L¤pTV}d�z`PÚ£¿SIh\Y��`���|�IPÚ ´ 2 l �DC�C�CÉ�L2%EL¸±�
FSU�W_T]`hIdTV�@Uf}�M�`hM:Z*e�`P¤¹|X}�� CPM�\Y`g|DGáT UX{�`g}d|f`g�¼UX{�`P¤¹}�\�\Y}h��WYK��,Z�K*M:`�e�W_M�Ih��WY\�WYU8�+|f`�TVZ�\�U�7

H.�����IJIJK<MLN�O��P���FôU�W_T�Z�K-M:`he�W^M�IL��\�`�Uf}bM�`he�W_M�`]��{�`gUX{�`g|cUX{�`g|X`�`g¢:W^TVU¬T�I�C�¿¹Z�~�\�`�}L¤ (+���ÉÐ_Ï��¹ÓRQ� �^(�Ð �±ÐTSLÎ�WYK�Uf`g�d`g|�TPR"2 l ��C�CDC��L2%E¦kGWYK�R ���z�hÔ���k E T8Z*e�{)Uf{-ILU8B+R�2 l ��C�CDC��L2%E�k � ¶P��{�`g|f`UB W^T�ILK){'}�¿�z}d��`gK'`g}�Z*T]~*}d\Y��K�}��zW^IL\�}L¤GM:`���|f`�`&F�}h¤6ÚG´72 l ��C�C�C��L2%EL¸±�
�� "!#!%$V� FôU�¤¹}�\Y\�}h�xTze�\Y`�IL|f\��>¤¹|f}d� Uf{�`�Z'K*M:`he�W^M�IL�'WY\YW�U8��}L¤&®¯W�\Y�*`g|fUDGáT@¶gÔhUf{�~�|f}d��\Y`g� RSe¤r´ ·�¸¹k
IhK*M ¤¹|f}d� Uf{�`�}�|f`�� ¶�� 60UX{*ILU@WYU@W^TrZ'K*M:`he�W^M�IL�'\Y`�Uf}�M:`�e�W_M:`���{'`gUf{�`�|³UX{�`g|X`�`g¢:W^TVU¬T³I C*¿¾Z�~'\Y`
R"2 l �DC�C�CÉ�L2%E$k&}L¤,K�}�K'¿¾K�`��¦ILUXWY°¦`�W�K:UX`g��`g|¬T�WYK
� TVZ-e{�UX{*ILU,B+R"2 l �DC�C�CÉ�L2%E$kÃ� ¶)��{'`gKWB W_T§ILK
{�}d�z}��d`gK�`g}dZ*T�~*}�\��:K'}��zW^IL\x}L¤&M:`g�d|f`g`�F�}h¤+ÚG´	2 l ��C�CDCg�L2%Eh¸S��®¯`gK-e�`@Uf{�`�~�|X}���\�`g� }h¤&M:`he�W^M:WYK����{�`�Uf{�`g|xUf{'`g|f`b`g¢�W_T8U�T�I9C�¿¹Z�~�\Y`�R"2 l ��C�C�C��L2%E$k6}h¤6WYK�Uf`���`g|¬T]WYK@Ú TVZ*e�{@Uf{*IhU&B+R�2 l ��CDC�C�� 23E¦kG��¶�W^TIh\_TV}�Z�K*M�`he�W_M'IL��\�`PZ�K*M:`�|¯UX{�`,TfIL�§`P{:��~*}�UX{�`hTV`�T��

X



B4`gUbK�}h� B �*`§ILK�{�}��z}d��`gK'`g}�Z*TP~*}�\��:K'}��zW^IL\£}L¤xM�`g��|X`g`�F@W�K�Ú�´	2 l ��C�CDCg�L2 E ¸S�+B4`gUbZ*TPUX{�`gKW�K:UX|f}�M:Z*eÉ`�K'`g� °dIh|fW_Ih��\Y`�TPR ����� l � ����� � k �	� l � E ILK*M@\Y`gU�Z-T�e�}�K*T8W_M:`�|�Uf{�`b~*}�\��:K�}d�zW_Ih\�
 M:`É¡*K�`hMz���

+R � l � l � � l � � ��C�C�CÉ� � E � l � � E � � k6�WB+R � l � l � � l � � ��C�C�Cg� � E � l � � E � � k8C


 W_T�e�\Y`�IL|f\���IhK�{�}��§}���`�K�`g}�Z-T%~*}�\��:K'}��zW^IL\�}L¤�M:`g��|X`g`,F���H)}�|X`g}h°¦`g|+WYU�W_T+`hIdTV�
Uf}²TV`g`ÃUf{*IhU
`g°¦`�|f�+WYK�Uf`���`g|�2 X ÚÃegILKz�*`b��|fW�UfUX`gKzIdT]Uf{�`EM:W©Ç�`g|X`gK*e�` � ��*�}h¤£U8�]}+T8Uf|XW_e�UX\Y�+~*}¦T8WYUfW�°¦`¯W�K:UX`g��`�|�T��
FSUP¤¹}�\�\Y}h�xTPWY�z��`hM:W^ILUf`�\©��¤¹|f}�� UX{�W_TP}d�*TV`g|X°dILUfW�}�K�UX{*ILUbUX{�`�`�Á$Z*IhUfW�}�KAB%R"2 l ��C�CDCg�L2%E¦kP� ¶+{*I�T,IT8}�\YZ'UfWY}dK�WYK�Ú E W©¤ IhK*M>}�K'\Y��W©¤GUX{�`�`�Á$Z*IhUfW�}�K�
+R � l � l �DC�C�Cg� � E � � kb� ¶+{*I�T,I³T8}�\�Z�UfW�}�K�W�K�TVUf|XW_e�UX\Y�~*}¦T8WYUXWY°¦`bWYK�Uf`g�d`g|�TÉ�
ªxZ�|xe�}d|f}�\�\_Ih|f�+¤¹}�\Y\�}h�xT K�}h��WY�z��`hM:W^ILUf`�\©�P¤¹|X}��¼UX{�W_T6|f`hT8Z�\YU ILK*M�¤¹|f}d�¼Ih�*}L°¦`<|f`g�@Ih| 
'T��

 �³t@�  s�����+q y�tzo ��� bq�� �&o u:�wPyhu���� y��hy�q�� ��s]t�� ���� �
B4`gU-8 �*`+I�Uf}dU�Ih\Y\Y��}�|¬M:`g|X`hM@TV`g�zW�|fW�K�����Æ�`�e�ILK@`g¢�Uf`gK*M�Uf{�`b}�|¬M:`g|�}h¤A8 Uf}�Uf{�` 8)¿SIh\Y��`���|�I8 ;0;@=:>0>È}h¤6T8`g|fW�`hT]��WYUX{³��Z�\�UfWY~'\YW_e�WYUXWY`�TcWYK
8 ���@M:`É¡*K�WYK'�

B���
 W©Ç VNWYX = E �bR+B4Z W k�� R�
@Z W k
¤¹}d|�`�°¦`g|f�ÃTV`�|fWY`�T&B]��
 X 8`;0;:= >0>b�+B4`gUbZ*TPUf{�`�K�e�}�K*T8W_M:`�|�UX{�`�¤¹}�Z'|�~'|f}��'\Y`g�@T�}L¤ `hÁ¦Z*IL\�WYU8�¦»
W�K�`hÁ¦Z*IL\�WYU8�¦»¦\Y}�egIh\�WYK�`�Á$Z*Ih\YW�UV��IhK*M³\�}�egIL\�`�Á$Z*Ih\YW�UV�+¤¹}�| 8)¿¹|�ILUXWY}dK*IL\£T8`g|fW�`hT]}h°¦`g|G= 7

B]��
 X�� O¯IhUgR"=�k�� B ��
  R"!$#$k
B]��
 X%� OxILU�R�=�k¬� B���
  R"J C�&'#$k

B]��
 X(� OxILU�R�=�k¬� ) WYX = E��bR B@Z W k���R*
@Z W k+ R�O-,/.��10,J C2&'#¦k
B]��
 X�� O¯IhUgR"=�k�� ) WYX =5Eg�bR B@Z W k6� R�
@Z W k� R"O-,�.É�103!$#$k

FSK���`�K�`g|�Ih\S»£Uf{�`hT8`�~'|f}��'\Y`g�@TbIh|f`�K�}�U�e�}dK�K�`heÉUf`hM4� � ®¯}h�]`g°¦`g|<WYU,IL~�~*`hIh|�T�UX{*ILU,Uf{�`zUX{�|f`�`
¡*|¬TVU&IL�*}h°¦`z~�|f}d��\Y`��@TPIL|X`z`hÁ¦Z�WY°dIh\Y`gK�UP��WYUX{>|X`hTV~*`heÉU�Uf}µM:`he�W^M�IL�'WY\YW�U8�³��{'`gK 8 W_TPUX{�`�UX|f}d~�W_egIh\
ÕX|fWYK'�¦Ö+}�|<TV`g�zW�|fW�K��b`hÁ$Z'WY~*`hMz��WYUX{³UX{�`bUf}dU�IL\�}d|�M:`�|¯W�K*M:Z*e�`�M��:�§Uf{�`bZ*T8Z*IL\£}�|¬M:`g|�}L¤pÚ6�24
�������������������� >���� � B4`gUI8 � ×Ê}d|I8 ���"�§j]{�`gK�UX{�`�UX{�|f`�`�¤¹}�\Y\�}h��WYK��ÃI�TXTV`g|XUfW�}�K*T
UX{*ILU<M:`hIh\���WYUf{ÃM:`�e�W_M�Ih��WY\�WYU8�+~�|X}���\�`g�@Tp¤¹}d|-8)¿¾|¬ILUXWY}�K-IL\�TV`g|XWY`hTÉ»�IL|X`�`hÁ¦Z�W�°�Ih\Y`gK�U87

¶��6j]{'`�`hÁ¦Z*IL\�WYU8�+~�|X}���\�`g� R"!$#$k6W^T�M:`he�W^M�IL��\�`¦�6:�6j]{'`�WYK'`hÁ$Z-IL\YW�U8�+~�|f}d��\Y`g� R�J C2&'#$k£W_T�M�`he�W_M'IL��\�`¦�
X �6j]{'`�\Y}�e�IL\�WYK'`hÁ$Z-IL\YW�U8�+~�|f}d��\Y`g� R�O-,/.��10,J C2&'#¦k�W^T�M:`he�W^M�IL�'\Y`¦�

�� "!#!%$��
j]{�`P¤±Ide�U�Uf{*IhUPIdTfT8`g|fUXWY}�K�6�WY�z~'\YWY`�T IdTfT8`g|fUXWY}�K²¶PW_T]W��z�z`hM:W�IhUf`<TVWYK-e�`P�]`b{*Ig°¦`
B���
 576 [ B8�9



:� B
j]{�`�¤±I�e�U�Uf{*IhU]IdTfT8`g|fUXWY}�KÃ¶�WY�z~'\YWY`�T4I�TXTV`g|XUfW�}�KH6<¤¹}d\Y\�}L�xT�IL\_T8}bWY�z�z`�M:W�ILUf`�\Y��¤¹|f}�� Uf{�`�|X`g\_IhUfW�}�K
;6ñLîÉå4ßáâhç¹ëSÞ�âdòôæ=<?>�@hæ8âBADCz�E<�ëF@hæcæXù�ïdÞàáß ë3GIHLå¹î=JLà æVø�ßáç£ägæXòôß äLÞKJhàáæ6Þ�âdä¯ëL@hæcß âLæXù�ïdÞ�àáßáë3GIHhå¹î�Jhàáæ8øÈß ç�ïLâdägæXòSß �

ähÞKJLà æ]õYç¹æ8æEM ü*N�ú�O
P � îÉë¾æ�ëF@dÞë*�@î�å*Ú&òVÞ�âxÞ�àáç¾î-Jdæ�æXù�ïhßQHdæfäR>�ß ëL@�ëF@hæ�î=H/H�îÉç¾ßáë¹æ�ë¹î�ë±ÞàhîÉåSägæ8åS>�@hß½òF@xòôîÉå¹å¾æ8çFH�îÉâ�ägç�ë¹î6ëL@hæ�âdÞë¹ïhåSÞ�àîÉåSägæ8å�ßáâxëL@hæcç¹æ8âhç¾æcî�÷'ëL@hæcëF@hæVîÉåFG�î÷'î�å±ägæ8å¾æXä¯ç¹æ8ø¯ßáãÉå¹î�ï/HhçTOVU+æ�>�ß àáàhâLîÉë4ïhç¹æcëF@Lß ç�â�Þ�ë¹ïLå±Þ�à�îÉåSägæ8å�@hæVå¹æcç¹ßáâdòSæcßáë4ß ç

òSàáæXÞ�å¾àQGxæXù�ïhßáêÉÞ�àáæ8âgë4ë¹î�ëL@hæWHhå¹æ8êgßáîÉïLç£îÉâLæ�ßáâ¯îÉïhå£òSî�âgë¹æ��hë£î÷-ägæfòSß½ähÞKJhßáàáßáë3Gxù�ïhæ8ç¹ë¾ßáîÉâhçTO

F



B���
 576 B � B �D
 ���zW�K*R B]�=
�k
B4`gU6Z*T�K'}L� TV{�}h�
Uf{-ILUGI�TXTV`g|XUfWY}dK X WY�z~�\�WY`hT�I�TXTV`g|XUfWY}dK@6��6®¯`gK*eÉ` \�`gU B]�=
��*`�UV�G}�8)¿¹|�ILUXWY}dK*IL\

T8`g|fW�`hT«��{'`g|f`�8 �Ù� }�| 8"� ×z� j]{�`gK)UX{�`+T8`gU J���� WTX = E �,R*
@Z W k6���b� ��W^T«|¬ILUfW�}�K*Ih\
IhK*M�e�}�K-TVUf|XZ*e�UXWY��\�`�Idege�}d|�M:W�K���UX}�~'|f}�~*}ÂTVWYUXWY}dK
¶��Y¶d��B4`gUxZ*T�K�}h��eÉ}�K*T8W_M:`g|�UX{�`+T8`g|fW�`hT B�M:`�¡-K�`hM
���

B � R B � = E$�IJ k�� J � [ Ô W½¤ WYX J
R+B4Z W k W½¤ W _X J

��{�W^e{@W^T�e�\Y`hIh|f\��@8)¿¹|�IhUfWY}dK*IL\±�cÆ>`,egIhK�M:`É¡*K�`bWYK@Uf{'`�TXIL�z`<��Ig�zUf{'`�T8`g|fW�`hT 
&�6j]{�`gKÃ�]`P{*Ig°¦`
B8�:
 5 6 B�� 


5 6 VUWYX = E �bR B4Z W k���R 
9Z W k
5 6 VUWYX = E �bR B4Z W k�; R 
@Z W k�� ¶

UX{�W_T¯\^I�T8UP`hÁ¦Z�WY°dIL\�`gK*e�`&e�}��§WYK���¤¹|X}��ÄUX{�`�¤±I�eÉUPUf{*IhU 
�{*IdTPK�}z°dIL\�Z�`+`hÁ¦Z*IL\cUX})�b����FSU�¤¹}�\�\Y}h�xT
W��z�z`hM:W�IhUf`g\���¤¹|f}d�¼Uf{'`hTV`b|f`�\_ILUXWY}dK*T]Uf{*IhU¯�G`b{*Ig°¦`

B���
 576 � R*) WYX =5Eg�bR B@Z W k�� R 
 � ¶ Z W kfk
®¯`�K*e�`PW�U]¤¹}�\Y\�}h�xT�e�\Y`hIh|f\��%¤¹|X}��¼UX{�W_T]\^I�TVUx`hÁ¦Z�WY°dIh\Y`gK*eÉ`¯UX{*ILU<I�TXTV`g|XUfWY}dK X W��z~�\YW�`hT6I�TXTV`g|XUfWY}dK
6:�
B4`gUGZ*T K�}h��T8{�}h��Uf{*IhU�I�TXTV`g|XUfW�}�K'6bWY�z~�\�WY`hT£I�TXTV`g|XUfW�}�K X �]j]{�Z*Tc\Y`gU0B]�=
 �*`PU8�]}�8)¿¹|�ILUXWY}dK*IL\

T8`g|fW�`hT��6CPe�e�}�|¬M:WYK��bUX}+~�|f}d~�}ÂTVW�UfWY}dK�¶d�Y¶�»�Uf{�`ETV`gU-J+��� WYX =5Eg�PR�
@Z W kc�Ù��� �bW_TGILK@`�Ç�`he�UXWY°¦`
|¬ILUfW�}�K*Ih\4\^ILK��dZ*IL�d`¦�]®x`gK*e�`��G`begILKrM:`he�W^M:`���{�`gUX{�`g|GJ�W^Tc`g�z~�U8��}d|]K�}dUg�6F¾¤BJ+W_TcK�}dK�¿¹`g�z~�U8�¦»�UX{�`
\�}�egIL\£WYK�`�Á$Z*Ih\YW�UV�+~'|f}��'\Y`g�¼{-I�T�}���°:W�}�Z*T8\Y�@I+~*}¦TVW�UfW�°¦`bILK*T8�]`g|<TVW�K*e�`b`g°¦`g|X�+�]}d|�M WYX JzTXILUXW_Tô¡-`hT
UX})R"O ,/.É� 0 J C2&'#$k¬�pªxKÃUf{�`b}�UX{�`g|�{*IhK*M4»*W©¤ J�W^T]`g�z~�U8�¦»¦�G`P{*Ig°¦`

R�O-,/.��10,J C2&'#¦k 576 � R VNWYX = E �bR B@Z W k�> R�
@Z W kfk
576 � R VNWYX = E �bR B@Z W k���R*
HZ W k���¶Lk
576 � R B���
 � ¶hk

N¯}dUf`PUX{*ILUGUf{�`<TV`�e�}�K*M§IL�*}h°¦`P`hÁ¦Z�WY°dIL\�`gK*e�`6¤¹}�\�\Y}h�xTp¤¹|X}�� Uf{�`�¤±I�e�UGUf{*IhUGJ+�����6®¯`gK*eÉ`�WYUc¤¹}�\�\Y}h�xT
W��z�z`hM:W�IhUf`g\���¤¹|f}�� Uf{�`�TV`�\^I�T8U¯`hÁ¦Z�W�°�Ih\Y`gK-e�`hT]Uf{-ILUbIdTfTV`�|fUfW�}�KN6�W��z~�\�WY`hTGI�TfT8`g|fUXWY}dK X �Pj]{'W_T¯`gK-M�T
UX{�`b~�|f}¦}h¤]}h¤c}dZ�|x~�|f}d~�}ÂTVW�UfWY}dK��
�������������������� >��?> � B4`gU98 � × }d|98 � �"��j]{�`�K0UX{�`@M:`�e�W_M�Ih��WY\�WYU8��}L¤<Uf{'`z\Y}�egIh\
`hÁ¦Z*Ih\YWYU8�
~�|X}���\�`g� R"O ,/.É� 0 ! #¦k�¤¹}�|
8)¿¹|�IhUfWY}dK*IL\,T8`g|fW�`hT�WY�§~�\YW�`hT�Uf{�`�M�`he�W_M'IL��W�\YWYU8��}h¤+UX{�`�\Y}�egIh\
W�K�`hÁ¦Z*IL\�WYU8�+~�|f}d��\Y`�� R�O-,/.��10 J C�& #¦k�¤¹}d|-8)¿¾|¬ILUfW�}�K*Ih\cT8`g|fW�`hT��
�� "!#!%$��
FSU]W^T]WY�z�§`hM:W_IhUf`xT8WYK*e�`<�]`,e�\Y`�IL|f\���{-I�°¦`
) WYX = E��bR B@Z W k���R*
@Z W k 576 ) WYX =5EÉ��R+B@Z W k � R B �D
HZ W k6���zWYK*RXR B@Z W k���R*
@Z W kXk
®¯`�K*e�`P}dZ�|¯~'|f}�~*}ÂTVWYUXWY}dK)W_T]~'|f}h°¦`hM4�

� � o�u�&w<yLu�����y^�hy�q�� t
	 q��: �)v��/�hy�q�� �>sGt �?���� 	¦t�s �

j]{�W^TPTV`heÉUfWY}dK@W_TxM:`g°¦}�UX`hMzUf}zUX{�`�~'|f}¦}L¤G}h¤6Uf{�`,Z�K*M:`�e�W_M�Ih��WY\�WYU8��}L¤6UX{�`�`hÁ¦Z*Ih\YWYU8��~�|f}d��\Y`�� ¤¹}d|
×�¿¹|�IhUfWY}dK*IL\pTV`g|XWY`hT�}h°¦`g|xIL\�~�{*IL�*`gU¬T¯��WYUX{�ILUx\Y`hIdTVUxU8�]}z\�`gUfUX`g|�TÉ��j]{�W_Tx|f`hT8Z�\YU�W��z~�\YW�`hT W�K³¤±Ide�U¯UX{�`
Z�K-M:`he�W^M�IL��W�\YW�UV�+}h¤6Uf{'`�TXIL�z`<~�|f}d��\Y`g� ¤¹}�|x�Ä¿¹|�ILUXWY}dK*IL\�TV`g|XWY`hTGI�T��]`b��WY\�\�T8`g`b\_ILUX`g|g�

·



�19�:;��<:&= P#��� � B4`gU�=Ø�*`@IhK:��Ih\Y~�{*Ih�*`gU���W�Uf{
IhU�\Y`�I�TVU�6@\Y`gUXUf`g|¬T��@j]{�`gK�Uf{'`z`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g�¼W^T]Z�K*M:`heÉW_M�Ih��\Y`¯¤¹}d|P×�¿¹|�IhUfW�}�K*Ih\cT8`g|fW�`hT }h°¦`g|-=��
�� "!#!%$ �"Æ�`�T8{�}�Z'\_M0¡*|¬TVUzK�}dUfW^e�`)UX{*ILUzUX{�`�M:`heÉW_M�Ih��WY\�WYU8�>}h¤,Uf{�`�`hÁ¦Z*Ih\YWYU8��~'|f}��'\Y`g�"¤¹}�|48)¿
|¬ILUfW�}�K*Ih\GTV`g|XWY`hT�}�K�IhK�Ih|f��W�Uf|�Ih|f�µTV`g�zW�|fW�K��98 ILK*M�}h°¦`g|PI,�¦¿¾\�`gUfUX`g|<IL\Y~'{*IL�*`gU�=��bW_T¯`hÁ¦Z�W�°�Ih\Y`gK�U
UX}�UX{�`,M:`he�W^M�IL��W�\YW�UV�+}h¤cUX{�`,TfIh�z`P~�|X}���\�`g� ¤¹}�|<I 0�¿¾\�`gUfUX`g|�Ih\Y~�{*Ih�*`gU5=�����{�`gK��*�=0 � 6:�
FSK*M:`g`�M4»cWYU,TVZ �@e�`�T�Uf}�Z-TV`@IhKÈIdM�IL~'Uf`hM�`gK*eÉ}�M:WYK���}h¤ =5E� }h°¦`g|�=5E � W�K�}�|¬M:`g|�UX}�~�|f}h°¦`�Uf{�W^T

|X`hTVZ�\�Ug��º-}d|�W�K*TVU¬ILK*eÉ`¦»�\Y`�U£�����£�*`]U8�G}PM:W^TVUXWYK*e�U£\Y`�UfUf`�|�T4}L¤ =��¦IhK*M�\Y`�U����*`�Uf{�`G�z}�K�}dW_MP�z}d|f~�{�W^TV�
¤¹|X}�� = E� WYK�Uf} =5E� M:`�¡-K�`hM������cR±� � k6��� � ��¤¹}�|6`g°¦`�|f�b� � X =��«� �h� l ��C�C�Cg�¬���h�¦�cj]{�`�K+�]`�e�ILK�IL\^TV}M:`�K�}�UX`+�:���>W�U�T�`g¢:UX`gK*T8WY}�KµI�TbI@8)¿±IL\���`g��|¬I��z}d|f~�{�W^TV� ¤¹|X}�� 8 ;0;
=��0>0> WYK�Uf}H8 ;0; =�� >0>��
FSU]W^T]`hI�T8��UX}�TV`g`<Uf{*IhU	� W^T WYKdÛ8`he�UfW�°¦`xILK*Mz~�|X`hTV`�|f°¦`hT6|�ILUXWY}dK*IL\�WYU8�¦�c®x`gK*e�`<M:`he�W^M:WYK'����{�`gUX{�`g|GUV�G}8)¿¹|�IhUfWY}dK*IL\¥TV`g|XWY`hT !���
 }h¤ 8Y;0;@=�� >0>�IL|f`x`hÁ¦Z*IL\±»¦W_Tc`hÁ¦Z�WY°dIL\�`gK�U�UX}+M:`heÉW_M:W�K��P��{�`gUX{�`g|cUX{�`xUV�G}8)¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T��cR"!%k¬���cR
+k£}L¤�8Y;0;H=�� >0> Ih|f`,`hÁ$Z-IL\S��j]{�W_T�~�|X}L°¦`�T }�Z'|Pe�\^ILW����
ªxZ�|�Z�K*M:`heÉW_M�Ih��WY\�WYU8��~�|f}¦}h¤,W_T��*IdTV`hM
}�K�I)|X`hM:Z*eÉUfWY}dK
Uf}²CPM:\Y`�|�GáTb|f`hT8Uf|XW_e�UXWY}�K
}h¤b®¯W�\Y�*`g|XU�GáT

¶�ÔLUf{²~�|f}d��\Y`g� RST8`g`+Uf{�`�}�|f`��"¶�� 6@ILK*M�e�}�|X}�\�\_IL|X�
¶�� X k�����B4`gUbK�}h� B+R"2¥k ��`§ILK�{�}d�z}��d`gK�`g}dZ*T
~*}�\��:K'}��zW^IL\�}h¤�M:`g��|X`g`8F�WYK§TV`�°¦`g|�Ih\�WYK*M�`gUf`g|X�zWYK-ILUf`�T�}h¤£ÚG´72�¸��g�6[]�&M:W_T8UfWYK'��Z�W^TV{�W�K��+Ih\Y\*°dIL|fW^IL��\�`hT�»
W�UPW_T¯`�I�TVW�\Y�ÃTV`�`gK�Uf{*IhUPUf{'`+`hÁ$Z-ILUfW�}�K�B+R�24kx� ¶+��{�`g|f`+UX{�`�°dIh|fW_Ih��\Y`�T¯WYK�°¦}�\�°¦`hMzWYKN2���`�\Y}�K'�³UX}
���z�hÔ��¦»�egILK@�*`bUf|�IhK*Tô¤¹}d|f�z`�MrW�KÃILK)`�Á$Z�W�°dIL\Y`�K:U6��Ig�@IdT¯I�TV�'TVUX`g� }L¤6UX{�`P¤¹}�|f�

��� ��
��
�	� l�� �

2�� ���l 2�� ���� 2�� ���4 2�� ���� � ¶
V R! f�"¦� �*�=0¾k X$# � 2�� ���� � 2��&% ��

��{�`�|f` # W^T6TV}��§`xTVZ��*T8`gU]}h¤G´½¶��
�
¸('G´©¶d�

�
¸)'G´©¶d� F�¸(' ´©¶�� F�¸S»¦��{�`�|f`,R

� �
k �	� l �+*+*+* � � W^T IP¤±IL�zW�\Y�P}h¤£WYK�Uf`g�d`g|�T}h¤4Ú§ILK-M���{�`g|f` IL\�\:UX{�`�°dIL|fW^IL��\�`hT�2�� ���� U�I"
¦`�Uf{�`gW�|�°dIh\YZ�`hT�WYK�� �G�hÔ:�¦��H)}d|f`g}h°¦`g|�»gWYK�Uf|f}�M�Z*e�WYK'�PK�`g�

°dIL|XW_Ih��\Y`hT�R � � ���l � � � ���� � � � ���4 k �	� l � � WYK�}�|¬M:`g|cUX}b`gK*e�}�M:`x~*Ih|fUfW^IL\*~�|X}�M:Z*e�U¬T�»¦WYU6W_T£`hI�T8�+Uf}bUf|¬ILK*TS¤¹}�|f��UX{�`~�|X`g°�WY}�Z-T�TV�'TVUf`��¼WYK�Uf}+UX{�`b`hÁ$Z'WY°dIL\�`gK:UG}�K�`
��� ��

��
� � l,� � �

� ���4 �Ù¶
V R f�!"¦� �*��0¹k X-# �-2 � ���� � 2 �.% ��

����� ����
V  X ´©¶��

�
¸S� � � ���l � 2 � ���l 2 � ����V  X ´©¶��
�
¸S� � � ���� � 2�� ���4 2�� ����V  X ´½¶��
�
¸S� � � ���4 � � � ���l � � ����

��{�`�|f`@Ih\Y\Ge�}�K-TVW_M�`g|f`hM�°dIL|XW_IL�'\Y`hTP{*Ig°¦`�°�Ih\YZ�`�T�WYK��9�Ã�hÔ:�¦��[]Z�U�UX{�W_TP\^I�TVU&TV�'TVUX`g�JegILK IL\_T8})�*`
e�\�`hIL|X\Y��Uf|¬ILK*TS¤¹}�|f�§`hMzWYK�Uf}+Uf{'`�T8WYK��d\Y`P`�Á$Z*IhUfW�}�K

�`Z ��
�	� l,� � �

� ���4 ��¶ Z�� ��
�	� l

Z � � ���l � 2 � ���l 2 � ���� Z�� ��
�	� l

Z � � ���� � 2 � ���4 2 � ���� Z
� ��
� � l

Z � � ���4 � � � ���l � � ���� Z�� �
� ��� % � � � � �0/21

Z 2�� ���� � 2��&% �� Z�� Ô R354zk
��{�`�|f`<IL\Y\�e�}dK*TVW^M:`g|X`hM%°dIh|fW_Ih��\Y`�Tp�*`g\�}�K��&IL\���Ig��TcUX}E�D�b�hÔ:�¦��®x`gK*e�`¦»ÂI�ege�}d|�M:W�K���UX},e�}�|X}�\Y\^IL|X�@¶�� X »
W�U ¤¹}�\�\Y}h�xT ¤¹|f}d� }dZ�|�|f`�M:Z*e�UXWY}�K§~�|f}�e�`�TfT]Uf{-ILU�WYUGW_T]Z�K-M:`he�W^M�IL��\�`¯UX}�TV`g`<��{�`gUf{'`g|�IhK³`�Á$Z*IhUfW�}�K@}L¤
UX{�`P¤¹}�|f� R354zk�{*IdT¯I+T8}�\�Z�UfW�}�K)W�KÃTVUf|XW_e�UX\Y��~*}¦TVW�UfW�°¦`PWYK�Uf`g�d`g|�TÉ�
6 � îÉë¾æ6ëF@dÞë�ëF@hæ ïhç¹æ]î�÷ � ägàáæ8å(7 ç�å¹æXä�ïdòSë¹ßáî�âbî�÷*ëF@Læxý)8ëF@:9�ßáàQJdæVå¹ë�Hhå¾î=Jhàáæ8øÈßáç£âhî�ë�æ8ç¹ç¾æ8âgë¹ß½Þ�à�ßáâPîÉïhå�Hhå¾îgî�÷ O�ö_â÷^ÞÉòôë </>4æcßáâ�ë¾å¹îhägïdòôæXä¯ß ë�@Læ8å¹æ6î�âhàQG]÷�îÉå�å¾æXägïdòôß âLã�ëF@hæGòôîÉøEHLà æ ��ßáë3G]î�÷�îÉïhå�æ8â�òSîhägßáâhã O;<9�æ8å¹æ>=<ä�æ8âhîÉë¾æ8çcî�÷*òSîÉïhå¾ç¹æGÞ]ê�æXòSë¾îÉå�î�÷*êÉÞå¹ß½ÞKJhàáæ8ç?=IC õ@= Ü)A)B(B(B!A =DC�ú*O

Å



B4`gUbK�}h� =��¼�h�*�����K.h�������*`zI�¤¹}dZ�|f¿¹\Y`gUXUf`g|EIL\Y~'{*IL�*`gU��+CPege�}d|�M:W�K��zUX}³~'|f}�~*}ÂTVWYUXWY}dK 6:��¶+ILK*M
UX})}�Z'|�¡*|�T8U�|f`��@IL| 
4»4W�U+T8Z �@eÉ`hTPUf}�T8{�}h� UX{*ILU,Uf{�`§\Y}�egIh\ W�K�`hÁ¦Z*IL\�WYU8�)~'|f}��'\Y`g�Ä¤¹}d|+×�¿¹|�ILUXWY}dK*IL\
T8`g|fW�`hT¯}h°¦`g| = W_TxZ�K*M:`heÉW_M�Ih��\Y`,WYK�}�|¬M:`g|PUX}z~�|X}L°¦`+}dZ�|PUX{�`g}�|X`g���xÆ>`+��W�\Y\�TV{�}h��Uf{�W^T«¤±I�eÉUP�:�µI
T8Z�WYU¬IL��\�`z`gK*e�}�M�WYK��Ã}L¤x`hÁ¦Z*ILUXWY}dK�R3�4rkbW�K>UX`g|f�@Tx}L¤<×�¿¹|�ILUXWY}dK*IL\xT8`g|fW�`hT��@[]Z�U,\Y`gUbZ*TbK�}h����W�°¦`
T8}��z`P\�`g�z�@IdTcUf{*IhU¯��W�\Y\�Ih\Y\�}L��Z*T]UX}ze�}dK*TVUX|fZ*eÉU�Uf{�W^T]`gK*e�}�M:W�K����
I0:&= = KNP#�?>A�
B4`gU�� X ����¶d���,¶��¦�6j]{�`gKÃUf{�`,T8`g|fW�`hT # ���¦¶�R���kGM�`�¡*K�`hMz���

R # ���¦¶dR���k Z W k6� [ � C l ��{�`gK W � �-� E	� ..C�C�C���� E	
 . X RS����� .�k��
Ô ��{�`gK W`_X RS����� .�k��

W^T�I�×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T }L¤ ×+O¯IhUgRS�*�����K.gk��
�� "!#!%$��
B4`gU�Z-T¯e�}dK*TVW^M:`g|�UX{�`,×�¿¾|X`g~�|f`�TV`gK�U�IhUfWY}dK
K)}L¤x�h�*�����K.L��E]��{'W_e�{zW_T�M:`É¡*K�`hMz���

K�R±�-k��� Ô �b�
�b� Ô � �YK�R8��k6�� � �b�

�b� Ô � ILK-M K�R .�k6�� �b� Ô
�b� Ô�� C

C�TVW��z~�\�`Pe�}d�z~�Z�U¬ILUXWY}�KÃIh\Y\Y}h�xT]Z*T]UX}zT8`g`bUf{*IhU¯�G`P{*Ig°¦`
K�R±�-� E�� .4��� E�� ..C�C�C*��� E	
 .�k��� �b� C l�b� Ô��

¤¹}d|z`g°¦`g|X��K�}�K'¿¾`g�§~�U8��°¦`he�UX}�|ÃR�C � k � /�� l � ��� X � � �ÙB4`gU�Z*T�K�}h� M:`gK�}dUf`Ã�:� � ¶)Uf{'`�×�¿¹|�ILUXWY}dK*IL\T8`g|fW�`hT�M:`É¡*K�`hM��:��R � ¶ Z W k�� K l � � R W k¯¤¹}d|�`g°¦`�|f� W X �h�*�����K.h��E��ÃFôU,W_TbUf{�`gK²`hI�T8�>UX}�TV`�`zUf{*IhU# ���¦¶�R���k���R � ¶ � O k����h�*���g� .L��E�� O ��{�`g|X`�OÈM:`gK'}�Uf`�T]Uf{�`b|�IhUfW�}�K*Ih\�\_ILK'��Z*Ih��`zR±�-��� .�k��c�]ªxZ�|
\�`g�z�@I«¤¹}d\Y\�}L�xT�K�}h��WY�z�z`�M:W�ILUf`�\Y��¤¹|X}��¼UX{�W_T]\^I�T8U«¤¹}d|f��Z�\_I��

I0:&= = KNP#� P/�
B4`gU�� X ����¶d���,¶��¦�6j]{�`gKÃUf{�`,T8`g|fW�`hT # ����=�R���kpM:`�¡*K�`�Mr���
R # ����=�R���k�Z W kc� [ �BZ W Z	�«���O� ��{�`gK W ����� E�� ..C�C�C*��� E	
 . X RS����� .�k��

Ô ��{�`gK W _X RS�����S.gk��
W^T�I�×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T }L¤ ×+O¯IhUgRS�*�����K.gk��
�� "!#!%$�� �PT8WYK��+UX{�`,×�¿¾|X`g~�|X`hTV`gK�U�IhUfW�}�K
K)}L¤6}d|�M:`�|b¶�}h¤��h�*�����K.L��E�M�`�¡*K�`hMz���

K£RS��kc��R��*k ILK-M K£RV�Ék � K�R".gk6��R¦Ô k-�
W�UPW_T¯K'}�UbM:W��@eÉZ�\YUxUf}ÃTV`�`�Uf{-ILUbUf{�`�T8`g|fW�`hT � �LR���kxM:`�¡*K'`hM)�:�²R � �gR���k Z W kx����Z W Z	�E¤¹}d|P`g°¦`g|X� W X
�h�*�����K.L��E6W_TG×�¿¾|¬ILUfW�}�K*Ih\S�6[]Z�UGWYU6W_T6`hI�T8WY\���TV{�}h��K@Uf{*IhU # ����=�R���kc� R � �hR���k � O k*�
�h�*�����K.L��E�� O
��{�`�|f`�O�M:`gK�}dUf`hT]UX{�`b|�IhUfWY}dK*IL\£\_IhK���Z-IL��`§RS����� .�k����6j]{�`,\Y`g�§�zI¯¤¹}�\�\Y}h�xT]K�}h�Ùe�\Y`hIh|f\��¦�
I0:&= = KNP#���/�
B4`gU�� X ����¶d���,¶��¦�6j]{�`gKÃUf{�`,T8`g|fW�`hT # �����zR���k6M�`�¡*K�`hMz���

R # �����zR���k Z W k�� ���� ���
�BZ W Z  p�!�<R ��

�	� l
C � k ��{�`�K W ����� E�� .�C�CDC*�-� E	
 . X RS����� .�k��

Ô ��{�`�K W<_X RS����� .�k��
W^T�I�×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T }L¤ ×+O¯IhUgRS�*�����K.gk��
�� "!#!%$��
B4`gU�Z-T¯e�}dK*TVW^M:`g|�UX{�`,×�¿¾|X`g~�|f`�TV`gK�U�IhUfWY}dK
K)}L¤x�h�*�����K.L��E�M�`�¡*K�`hMz���

K�R±�-k�� K�R .�k6��R¦Ô6k IhK*M K�R8��k6�ÙR��*k�C
�PT8WYK��+UX{�W_T]|X`g~�|X`hTV`gK�U�IhUfW�}�K�»�W�U]W_T]`�I�TV�@UX}�TV{�}h� UX{*ILUxUf{�`,T8`g|fW�`hT

À



�  fR���k6� �
� /�� � �  � ����� �BZ W Z  W

W^TP×�¿¾|¬ILUXWY}�K-IL\S�,[]Z�UxWYUPW^T«`�I�TVW�\Y�ÃTV`�`gK�Uf{*IhU # �����zR���k�� R"O � �  fR���kfk£� �h�*�����K.h��E � O ��{�`g|f`9O
M:`�K�}�UX`hT�Uf{�`§|�ILUXWY}dK*IL\�\^ILK��dZ*IL�d`>R±�-���S.gk��£��ª¯Z'|+\Y`g�z�§I%¤¹}d\Y\Y}h�xTbK�}h� W��z�z`�M:W_IhUf`g\��r¤¹|X}��JUf{�W^T
\^I�TVU�¤¹}�|X��Z'\_I:�

I0:&= = KNP#�	�A�
B4`gU&� X ÚG��j]{�`gKÃUf{�`,TV`�|fWY`�T # ����
�R�ckGM:`�¡*K'`hMz�:�
R # ����
�R�ck Z W k6�\[ ��C ��{�`gK W ��� E X ���

Ô ��{�`gK W`_X ���
W^T�I�×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T }L¤ ×+O¯IhUgRS�*�����K.gk��
�� "!#!%$�� �PT8WYK��+UX{�`,×�¿¾|X`g~�|X`hTV`gK�U�IhUfW�}�K
K)}L¤6}d|�M:`�|b¶�}h¤��h�*�����K.L��E�M�`�¡*K�`hMz���

K£RS��k6� R���k ILK*M K£RV�Ék � K�R".gk6��R¦Ô k-�
W�UxegILK@`hIdTVWY\��z�*`,TV{�}h��K)UX{*ILUxUf{'`�T8`g|fW�`hT

� �gR�ck]� �
� /�� � �  � ��� � � Z W Z � W

W^TP×�¿¾|¬ILUXWY}�K-IL\S�bB4`�U¯K�}h� e�}dK*TVW^M:`g|PUX{�`�}dK�`g¿¹\Y`gUXUf`g|x|�IhUfWY}dK*IL\�\_ILK'��Z*Ih��`HO �������bCxK)WY�§�z`gM�W_ILUX`
e�}d�z~�Z�U¬ILUXWY}�K²TV{'}L�xT�UX{�`gK�UX{*ILU # ����
�R�ck�� R"O � � �hR�ckfk6���h�*���g� .L��E��IO ��{�W_e�{�W_T�{'`gK*e�`§I
×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T��

I0:&= = KNP#���/�
B4`gU�� X ����¶d���,¶��¦�6j]{�`gKÃUf{�`,T8`g|fW�`hT]M:`É¡*K�`hMz���
R��  �C��Ù� 2�R���k�Z W kc�\[ �zWYK<R�� C � k � /�� l � ��� ��{'`gK W ���«� E�� .VCDC�Cx�«� E	
 . X R±�-���S.gk��

Ô ��{'`gK W _X RS��� � .gk �
W^T�I�×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T }L¤ ×+O¯IhUgRS�*�����K.gk��
�� "!#!%$��
B4`gU�Z-T¯e�}dK*TVW^M:`g|�UX{�`,×�¿¾|X`g~�|f`�TV`gK�U�IhUfWY}dK
K)}L¤x�h�*�����K.L��E�M�`�¡*K�`hMz���

K£RS��k6� ��
�
Ô Ô ���
�b� �b� ���
�b� �b� Ô

��
� � K£RV�Ék6� ��

�
Ô �b� �b�
�b� � �b�
�b� �b� Ô

��
�

IhK*M³���
K�R .�k6� ��

�
Ô ��� �b�
�b� ��� Ô
�b� ��� Ô

� �
� C

C¯K@`hIdTV�@eÉ}��z~�Z'U�ILUXWY}dK)Ih\Y\�}L�xT]UX}zT8{�}h� Uf{-ILU��]`b{*Ig°¦`

K£RS��� E�� .4��� E�� ..C�CDC���� E 
 .gk6� ��
�
Ô �b� � ��	� l � C ���� �b� �b�
��� �b� Ô

� �
�

¤¹}d|�`g°¦`g|X�)K�}dK�¿¹`g�z~�U8�³¤±Ih�zWY\���R�C � k � /�� l � ��� }L¤x~*}ÂTVWYUXWY°¦`�WYK�Uf`g�d`g|�TÉ��B4`gU�Z*TbK�}h��M:`�K�}�UX`z�:� ��� UX{�`×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T]��{�W_e�{zW_T]`�Á$Z*Ih\�Uf}

�



K l � 4 R W k6¤¹}�|x`g°¦`g|X� W X �h�*�����K.L� E ��FSUxW_T�Uf{�`�K³`�I�TV�@UX}zT8`g`�UX{*ILU �  �C�� � 2�R���k]� R � � � O k��
�h�*�����K.L� E � O ��{�`g|X`'O�M:`gK�}dUf`hT�UX{�`z|¬ILUfW�}�K*Ih\¯\^ILK��dZ*IL�d`�RS��� � .�k � �0ªxZ�|+\Y`��z�zI�¤¹}d\Y\Y}h�xT�K�}h�
W��z�z`hM:W�IhUf`g\��¦�

I0:&= = K P ��� ��B4`gU � �*`&IzTfÁ¦Z*IL|X`+�@ILUX|fW�¢�}h¤]}d|�M:`�|�C>IhK*M)\Y`�U
�
X �I�@�hÔ:�¦�GB4`gUxZ*T¯UX{�`gK

M:`�K�}�UX`���� ! E � � ILK*MI��R��� � k�UX{�`,TfÁ¦Z*IL|X`b�@ILUX|fW_eÉ`hT }h¤c}d|�M:`g|-C � M:`�¡*K'`hMz�:�

! E � � �
�����
�

C C�CDC C CC �b� C�CDC �b� J�� EC J�� E C�CDC �b� �b���� ��� � � � ��� ���C �b� C�CDC J�� E �b�

� ����
� ILK-M ��R� �

�
k]�

�����
�

C C CDC�C CC � �b� CDC�C �b�C ��� J�� E CDC�C �b���� ��� ��� � � � ���C ��� �b� CDC�C J�� E
� ����
�

B4`gUxK�}h� R�� � k �	� l �+*+*+* � � �*`,I&¤±Ih�zWY\��+}L¤pTfÁ¦Z*IL|X`��@IhUf|fW^e�`hTc}L¤�}�|¬M:`g| C��6j]{�`�K³�G`b{*Ig°¦`

��R�� l � � kV!(E � � ��R�� � � � kV!(E � � C�C�CA��R����<� � k ! E � � �
�����
�

C C C�C�C CC � l �b� C�C�C �b�C �b� � � C�C�C �b���� ��� ��� � � � ���C �b� �b� C�C�C � �

� ����
�

�� "!#!%$��
FSU]W^T�ILKÃ`hI�T8�³°¦`�|fW©¡�egILUXWY}�K§Uf{*IhU��]`b\Y`hIg°¦`PUX}+Uf{�`b|X`hI�M:`�|g�
B4`gUxZ*T]K�}h�Ùe�}�K*T8W_M:`�|xILK)`�Á$Z*IhUfW�}�K@}L¤�Uf{�`P¤¹}d|f� R!354zk��GN¯}�UX`E¡-|�TVU�UX{*ILUx�]`<��WY\Y\�Z*TV`,WYKzUX{�`

T8`hÁ$Z'`g\�}L¤GUf{'W_T�~�|f}¦}h¤�Ih\Y\£Uf{�`,K�}�U¬ILUXWY}�K-T¯Z*TV`�M)WYK)UX{�`+M�`�¡*K�W�UfWY}dK@}L¤GUf{�W^T«`�Á$Z*IhUfW�}�K��xB4`gUPZ-T«UX{�`gK
W�K:UX|f}�M:Z*eÉ`�UX{�`b|�IhUfWY}dK*IL\£\_IhK���Z-IL��`���}h°¦`g|]UX{�`,IL\Y~'{*IL�*`gU = ���h�*���g� .L�����bM�`�¡*K�`hMz���
� � R�RS����� .�k�� ��R±�-���S.gk�� ��RS����� .�k�� � ��� �³k � � �	

�	� l
R�RS��� � .�k � �«R±�-� � .gk � ��RS��� � .gk � �6� � �zk

FSK@Uf{�`,TV`�Á$Z�`�\S»�I+��`�K�`g|fW^e¯�]}d|�M@}L¤
����WY\Y\��*`�M�`gK�}�UX`hM³���
W � W � l �l R�C£Rf¶d�g¶Lk k�� W � l �� R�C�RX¶��L6¦k k�� W � l �4 R"C�Rf¶d� X k k � ���� ���� � C�C�C

C�C�C W�� � �l R�C£R � �g¶Lk k�� W�� � �� R"C�R � �L6$k k�� W � � �4 R�C£R � � X k k � � ����
�
� �

��{�`�|f`b�]`b{*Ig°¦`¯¤¹}d|¯`g°¦`�|f�  X ´©¶d�
�
¸£IhK*M³`g°¦`�|f��" X �¦¶�� 6:� X �

W�� ���% R"C�R! f�"�k k6� �-� E � ��� % � � .��-� E � ��� % � � .�C�C�C*��� E � ��� % � 
 .
��W�Uf{ C�R! f�"�k �JR�C£R f�"�k � k � /�� l � ��� X R_�@���hÔ���k � ��Æ>`z��W�\Y\ IL\_T8}>`�TV~*`he�W^IL\Y\����*`³W�K:UX`g|f`�TVUf`�M>WYK�UX{�`�G}�|�M'T«}h¤�� ��{�W^e{@{*Ig°¦`PUX{�`P¤¹}�|X�

W R�2 � kc��RS������ ���� .gk��� ���� ��RS������ ���� .gk��� ���� ��R±�-� �  ���� .gk �  ���� �6� �  ���� � C�C�C

C�C�CbRS��� � ��
�� .gk � �� �� ��R±�-� � �� �� .gk � �� �� ��RS�������� �� .�k����� �� �6������ �� �

��{�`�|f`92 � M:`gK'}�Uf`�T¯Uf{�`+°¦`�e�Uf}d|bR�2�� ���l �L2�� ���� �L2�� ���4 �L2�� ���� � � � ���l � � � ���� � � � ���4 k � � l � � }L¤<R ���@�hÔ:��k�� � »4T8WYK*e�`,Uf{�W^T��W�\Y\4�*`,}�Z�|��*IdTVW^e�`gK*eÉ}�M:WYK��+}h¤6Uf{'`�°dIh|fW_Ih��\Y`�T]WYK�°¦}�\Y°¦`�M%W�K³`�Á$Z*IhUfW�}�K�R3�4rk¬�
B4`gUGK�}h��R��'�LK���
+k£��`EI�×�¿±ILZ�UX}��@IhUf}�K§}L¤£}�|¬M:`g|DC³Uf{-ILU]|X`he�}d��K�W�¨g`hTcUf{�`<TV`�|fWY`�T # ���¦¶�R���¶Lk�}L¤

\�`g�z�@I X � 6�� Æ�`,egILK@Uf{'`gKÃM:`�¡*K�`,I�×�¿¾|X`g~�|X`hTV`gK�U�IhUfW�}�K ��}L¤�=5E�}L¤�}�|¬M:`g|-C
�
IdT ¤¹}d\Y\Y}h�xT

�



V � X �h�*�����K.h�¦� �*R�ck]� ��R�K£R�ck��
�
k ILK-M �*R �:k6�+! E � �

��{�`�|f`��G`�UX}¦} 
�Uf{'`�K�}dU�ILUXWY}dK*T¯}L¤G\�`g�z�§I X �½À¦�<j]{�`gK�I�e�e�}�|¬M:WYK���Uf}§\Y`g�z�rI X � 6�IhK*M)Uf}§\Y`g�z�rI
X �©À¦»�W�U�W_T]`hIdTV�zUX}zT8`g`bUf{*IhU¯�G`P{*Ig°¦`

� ���C�C�C)�b� � ��� C�C�C�� �*R W k
��������
�

���
���

������

� �������
�
�� �T[ �5C�R! f� X k l ��{'`gK W � W X �Ô ��{'`gK W _X �

¤¹}d|c`g°¦`g|X�: X ´©¶��
�
¸S»d��{�`g|f`G`hI�e�{�TV������}d\��b�JM:`gK�}dUf`hT£WYK�¤±I�eÉUcIP��\�}�e 
b}L¤�}d|�M:`g|SCzILK*M���{'`g|f`G�]`

T8`gUGJ+��R ��¶hk
�
� X �£®¯`�K*e�`�WYUc¤¹}d\Y\Y}h�xT6Uf{*IhU]Uf{'`PT8`g|fW�`hT �	��
 B�� ���l � l M�`�¡*K�`hM+���@R ����
 B�� ���l � l Z W k6��Ô��{�`�K W`_X � ILK*M)����R �	��
 B�� ���l � l Z W k6�\�5C£R f� X k l ��{�`gK W � W X ��W^T�Iz×�¿¹|�ILUXWY}dK*IL\�TV`g|XWY`hT ¤¹}d|`g°¦`�|f�  X ´½¶��

�
¸S�6C¯|X��Z�W�K��+IdT�IL�*}h°¦`P��Z�UGZ*TVW�K��+K�}h��\Y`g�§�@I X � F'»:WYUGW_TGIL\_T8}�`hIdTV�zUX}+T8`g`PUf{-ILU]UX{�`

T8`g|fW�`hT ���
 B�� ���l � � M:`É¡*K�`hMz����R ����
 B � ���l � � Z W k6��Ô���{�`gK W<_X ��IhK*M³���
R ���
 B�� ���l � � Z W kc� Z W � ���l R"C�R X�g¶Lk k Z  

��{�`�K W � W X �¼W_T+I�×�¿¹|�IhUfW�}�K*Ih\PT8`g|fW�`hTE¤¹}d|�`g°¦`�|f�$ X ´½¶��
�
¸S�²FôU�¤¹}d\Y\�}L�xTbUf{*IhU�UX{�`ÃTV`g|XWY`hT

����
 B � ���l � ���
 B�� ���l � l �W����
 B�� ���l � � W_TbIz×�¿¹|�ILUXWY}dK*IL\GTV`�|fWY`�T«¤¹}�|b`g°¦`g|X�� X ´©¶d�
�
¸GIhK*M �G`+e�\�`hIL|X\Y�

{*Ig°¦`
R ����
 B � ���l Z W k6��� Z W � ���l R"C�R! f�g¶Lk k Z  � C£R f� X k l ��{�`gK W � W X �

Ô ��{�`gK W _X �
�PT8WYK���Uf{'`�TfIh�z`@�z`gUX{�}�M4»6�]`ÃegILK IL\^TV}
e�}dK*TVUX|fZ*eÉU%¤¹}d|�`g°¦`�|f�  X ´©¶d�

�
¸<I>×�¿¹|�IhUfW�}�K*Ih\bTV`g|XWY`hT

����
 � � ���l TVZ*e�{@Uf{*IhU
R ����
 � � ���l Z W k � � �`Z W�� ���l R�C£R f��¶Lk k�Z  4� C£R f� X k l ��{'`gK W � W X �

Ô ��{'`gK W _X �
FSU¯¤¹}d\Y\Y}h�xT¯UX{*ILU<Uf{�`�T8`g|fW�`hT ����
5� ���l � ����
 � � ���l � ���
 B � ���l W^TP×�¿¹|�ILUXWY}dK*IL\�¤¹}d|P`g°¦`g|X�� X ´½¶��

�
¸

IhK*M³�G`�eÉ\Y`hIh|f\Y��{*Ig°¦`
R �	��
 � ���l Z W k � � �`Z0Z W�� ���l R"C�R! f�g¶Lk k Z  � C£R f� X k l Z ��{'`gK W � W X �

Ô ��{'`gK W _X �
j]{�`�|f`�¤¹}d|f`bUf{�`,T8`g|fW�`hT ���
 l � �	��
 � l �l � CDC�C � ����
 � � �l W_T�×�¿¹|�ILUXWY}dK*IL\�ILK*M@�]`P{-I�°¦`

R ���
 l Z W k � � ��
�	� l

Z0Z W � ���l R�C£R f��¶Lk k�Z  0� C�R! f� X k l Z
��{�`�K W � W X � ILK*M�R ����
 l Z W k6��Ô���{�`gK W _X �+�

�PT8WYK���K�}h� \Y`��z�zIdT X � X » X � F'» X �á·�ILK*M X �©ÀÂ»�UX{�`,TfIh�z`b�z`gUf{'}�MzIL\�\Y}h�xT«Z-T«UX}zT8{�}h� Uf{*IhU¯UX{�`
T8`g|fW�`hT ���
 � IhK*M ����
 4 M:`�¡*K�`�Mr|X`hTV~*`heÉUfWY°¦`�\Y�+���

R �	��
 � Z W k6� � ��
�	� l

Z0Z W � ���� R�C£R f�L6¦k k�Z  0�YZ W�� ���4 R�C£R f� X k k Z �/Z
IhK*M

¶gÔ



R ����
 4 Z W kc� � ��
�	� l

Z0Z W�� ���4 R"C�R X� X k k Z  0� � � ���4 Z
��{�`�K W � W X � ILK*M@�:�µR ����
 � Z W k6� R �	��
 4 Z W k6��Ô+��{�`gK W`_X � Ih|f`,×�¿¹|�ILUXWY}dK*IL\�TV`g|XWY`hTÉ�
C¯|X��Z�W�K��)W�K>UX{�`zTXIL�z`���Ig�¦»�W�U�e�ILK²IL\_T8}��*`zT8{�}h��K�Uf{*IhU�UX{�`g|f`�`g¢�W_T8U�TbI)×�¿¹|�IhUfWY}dK*IL\ TV`g|XWY`hT

����
 � T8Z*e{@UX{*ILUbR �	��
 � Z W k6��Ô+��{�`gK W`_X � IhK*M
R �	��
 � Z W k6�R� �

� ��� % � � � � � / 1
Z�� � ���� ��� �&% �� Z

��{�`�K W � W X �+»���{�`�|f`�� � ���� W_T]`�Á$Z*Ih\�Uf}
�-� l �� � C�R �*�g¶hk l ���-� � �� �\Z W � � �l R"C�R �-�g¶Lk k Z	�
� � 4 �� � C�R �*�L6¦k l ��� � � �� �\Z W�� � �� R"C�R �-�L6$k k Z	�

Idege�}�|¬M:WYK'�PUf}bUf{'`�egIdTV`xe�}dK*TVW^M:`g|f`�M4���PT8WYK��<K�}h�0\�`g�z�§I�T X �á·PIhK*M X �©ÀÂ»�Uf{�`xIh�*}L°¦`��§`gUf{�}�M,IL\�\Y}h�xT
Ih\_TV}�Uf}§e�}dK*TVUX|fZ*e�UxI�×�¿¹|�ILUXWY}dK*IL\�TV`g|XWY`hT ���
 � T8Z*e{@UX{*ILU,R ����
 � Z W k6��Ô���{�`gK W _X � ILK-M

R ���
 � Z W k � �QZ ��
�	� l � � �

� ���4 ��¶�Z
��{�`�K W � W X �+�

�PT8WYK��+¡*K*Ih\Y\Y�§\Y`g�z�§I�T X � Å�IhK*M X �©À&ILK*M@Uf{�`b~�|X`g°:W�}�Z*T��z`gUX{�}�M4»��]`,egILKÃ`hI�T8WY\��@e�}�K-TVUf|XZ*e�U<I
×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T �	��
�� TVZ-e{@Uf{-ILU,R ����
�� Z W k6�Y�,¶���{�`�K W`_X � ILK*MÃTVZ*e�{@Uf{*IhU

R ����
�� Z W k6� ��
�	� l

4�
% � l
R+�zWYK�R�C£R f�"�k ��k �G���@IL¢'R�C£R f�"�k ��k ��k

��{�`�K W � W X �+�
B4`gUxZ*T]K�}h��e�}dK*TVW^M:`g|�UX{�`,×�¿¾|¬ILUfW�}�K*Ih\cT8`g|fW�`hT>3�4ÄM:`É¡*K�`hMz���

354¼� ����
 l � �	��
 � �6����
 4 � ���
 � �6����
 � � �	��
��
Æ�`zeÉ\Y`hIh|f\Y�@{*Ig°¦`@R!354:Z W k�� ��¶+��{�`�K W _X �+��ªxK�Uf{�`�}�UX{�`g|P{-ILK*M4»GR3�4UZ W k<W_TP}���°:W�}�Z*T8\Y�
I�TVZ�� }L¤<K�`g�¦IhUfW�°¦`³W�K:UX`g��`�|�T���{'`gK W X �+�
®x`gK*e�`zUX{�`@��`gK'`g|�Ih\�Uf`g|X� }h¤PUX{�`ÃTV`g|XWY`hT 3�4 W^T
Ih\Y��Ig�'T«K'`g�¦IhUfWY°¦`,}�|x`hÁ¦Z*IL\£Uf}�¨g`g|X}��xFSU«¤¹}d\Y\Y}h�xT�WY�z�§`hM:W�ILUX`g\Y�+UX{*ILU+R!354:Z W k � Ô�W½¤GILK-M)}�K�\��³W½¤
R!354:Z W kP��ÔzIhK*M�Uf{�W^T«\^I�TVUEe�}�K*M�WYUfW�}�K�W^TPTfIhUfW_TS¡*`hM)W½¤GILK*M)}dK�\Y�ÃW©¤ W X � ILK*M�R ���
 ��Z W k�� Ô
¤¹}d|�`g°¦`g|X�V� X ´©¶d��ÅL¸±��N¯}�UX`�K'}L��UX{*ILU+UX{�`@e�}dK*M:W�UfWY}dK W X � ILK*M�R ����
�� Z W k�� Ô)W_Tbe�\�`hIL|X\Y�
`hÁ¦Z�W�°�Ih\Y`gK�U�Uf}@UX{�`�¤±Ide�UPUf{-ILU W � W R�2 � k]¤¹}d|bTV}d�z`�°¦`�e�Uf}d|52 � X R ���³�hÔ���k � � �<®¯`gK*e�`§R3�4UZ W k
egIhK)�*`b`hÁ¦Z*IL\�UX}+¨g`g|f}+}dK�\Y�§W©¤ W {-I�T�Uf{�W^T ¤¹}�|f�µ�c[]Z�U��G`be�\Y`�IL|f\���{-I�°¦`
R354@R W R�2 � kXk � �`Z ��

�	� l,� � �
� ���4 ��¶@Z�� ��

�	� l
Z � � ���l � 2�� ���l 2�� ���� Z�� ��

�	� l
Z � � ���� �?2�� ���4 2�� ���� Z

� ��
�	� l

Z � � ���4 � � � ���l � � ���� Z�� �
� ��� % � � � � �0/ 1

Z 2�� ���� � 2��&% �� Z
¤¹}d|c`g°¦`g|X��2 � X R_�B�]�hÔ���k � � ��FôU�¤¹}�\�\Y}h�xT�K�}h�0W��z�z`hM�WYIhUf`g\��]¤¹|f}d��}�Z'|6TVUXZ*M:��UX{*ILU�Uf{�` M:WY}d~�{*ILK�UfW�K�`
`hÁ¦Z*IhUfWY}dK)R!354zk£{*I�T6IbTV}d\YZ�UXWY}�K�WYK+~*}ÂTVWYUXWY°¦`�W�K:UX`g��`g|¬T�W½¤¥ILK*M+}�K�\���W½¤4UX{�`g|X`�`g¢:W^TVU¬TcIP�]}�|¬M WYX =5E
T8Z*e{§Uf{*IhUbR354:Z W k ��Ô��6®¯`gK*e�`xWYU6¤¹}�\�\Y}h�xTp¤¹|X}�� I�~�|f`g°�WY}dZ*T |X`g�@Ih| 
+Uf{-ILU�Uf{'`P\Y}�egIh\4W�K�`hÁ¦Z*IL\�WYU8�

¶�¶



~�|X}���\�`g� ¤¹}�|�×�¿¹|�ILUXWY}dK*IL\xT8`g|fW�`hT�}h°¦`g|�= W^T�Z�K*M:`heÉW_M�Ih��\Y`¦�µj]{:Z*TÉ»6I�egeÉ}�|�M�WYK���UX}�}�Z�|,|f`hM:Z-e�UfW�}�K
�G}�| 
�»�Uf{'W_T]`gK*M'T]}�Z�|x~�|f}¦}h¤X�
�-!3254��,� ¶hk-�PT8WYK���Uf{�`,TXIL�z`�
�WYK*M@}L¤6W^M:`hI�T�Uf{-ILK)W�K)UX{�`+Ih��}h°¦`b~�|X}¦}L¤X»4W�UPegIhK)�*`+T8{�}h��K�Uf{*IhU
IhK:�,M:W�}�~�{*IhK:UXWYK�`G`hÁ¦Z*ILUXWY}�K,}L¤¥M:`g�d|f`g`8�begIhK��*`xM:W�|f`he�UX\Y�x`gK*e�}�M�`hM+I�TcI�\Y}�e�IL\�WYK�`hÁ¦Z*Ih\YWYU8�P~'|f}��'\Y`g�
¤¹}d|P×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T }h°¦`g|xILKÃIh\Y~�{*Ih�*`gU¯��W�Uf{,F�\Y`gUXUf`g|¬T��6$k«j]{�`+Ih��}h°¦`,~�|f}¦}h¤�T8{�}h�xT¯Uf{-ILUPUX{�`g|f`b`g¢�W_T8U�TxI�×�¿¹|�IhUfW�}�K*Ih\6TV`g|XWY`hT�3�4Ê��{�W^e{Ã{*I�T<I%K�}dK�¿
|X`he�Z�|¬TVWY°¦`&ÔL¿±TVZ�~'~�}d|fU�� � j]{�W^T¯W_TPeÉ}��z~�\�`gUf`�\Y�§M:W©Ç�`g|X`gK:U�¤¹|f}d�ÄUX{�`�TVW�UfZ*IhUfWY}dK�Uf{*IhUb}�ege�Z�|¬T¯WYK��
T8WYK*e�` 
 ¿±TVZ'~�~*}�|fU¬T�}L¤E�Ä¿¹|�ILUXWY}dK*IL\xT8`g|fW�`hT+IL|X`)Ih\Y� I��'T�|¬ILUXWY}�K-IL\x\_ILK'��Z*Ih��`hT@RST8`g`�´©¶�6�¸ ¤¹}d|+�z}�|X`
M:`�U�ILW�\_T�k��

X k�FôKbUX{�`GIL�*}h°¦`]~�|X}¦}L¤X»¦�]`6}L¤¹UX`gK�Z-TV`hMP|�IhUfW�}�K*Ih\*TV`g|XWY`hT � WYK&×+O¯IhUgR�=bk�TVZ*e�{�UX{*ILU�� � |f`g�@IhWYK*T
Ih\_TV}bW�K�×+O¯IhUhR�=�k¬�cFSU6TV{'}�Z�\^M%�*`�K�}dUfW_eÉ`hM�Uf{*IhU6Uf{�W^T�~�|f}d~*`g|fU8��M:}¦`hTcK�}dU6{�}�\^M%W�K+��`gK�`�|�IL\¥RSTV`�`,´©¶gÔh¸
}d|�´©¶�6L¸¾k¬�PFSK³¤±Ide�Ug»*WYU<egIhK���`&TV{�}h��K�UX{*ILUPUX{�`�`�Á$Z*Ih\YW�UV�§~�|f}d��\Y`g� W^T¯M:`�e�W_M�Ih��\Y`,��{�`gKÃ|f`hT8Uf|fW^e�Uf`�M
UX}z×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T � T8Z*e�{³UX{*ILU�� � W_T�Ih\_TV}§×�¿¹|�ILUXWY}dK*IL\GRST8`g`§´©¶ 6h¸¾k¬�
CPT�IhK�WY�§��`hM�W_ILUX`£e�}�|X}�\�\_IL|X�¯}h¤*Uf{'`c~�|f`�°:W�}�Z*T4UX{�`g}�|X`g��»É�]`6}���U¬ILW�K�Idege�}d|�M:W�K���Uf}x~�|f}d~*}¦TVW�UfW�}�K*T6��Y¶,ILK*M
6:� 6�7

H.�����IJIJK<ML P ���6��B4`�U5=���`&ILK�Ih\Y~�{*Ih�*`gUP��WYUX{�IhU¯\�`hI�T8U56�\�`gUfUX`g|�TÉ��j]{�`gKÃUf{�`,`hÁ¦Z*IL\�WYU8�¦»
W�K�`hÁ¦Z*IL\�WYU8�¦»�\Y}�e�IL\c`hÁ¦Z*Ih\YWYU8�@IhK*M�\Y}�egIh\cWYK�`�Á$Z*Ih\YW�UV�§~�|f}d��\Y`g�rT�IL|f`�Ih\Y\cZ'K*M:`he�W^M�IL�'\Y`+Á¦Z�`hT8UfW�}�K*T«¤¹}d|
×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T]}L°¦`�|G=��
�-!3254V�Èj]{�`,~�|f}¦}h¤G}L¤6UX{�`g}�|X`g� X �Y¶,TV{�}h�xT¯W�Kr¤±Ide�UxUf{*IhK�ILK�W�K�`hÁ¦Z*IL\�WYU8�+~�|X}���\�`g� WYKÃ×+O¯IhUgR"=�k
}h¤6Uf{�`P¤¹}d|f� � �R��¶bW_T�IL\�|f`hIdM:�zZ�K-M:`he�W^M�IL��\�`P��{�`gK Z =/Z � 6:�
� � o�u�&w<yLu�����y^�hy�q�� t
	 q��: �)v��/�hy�q�� �>sGt �?���� 	¦t�s��

�	��
 �������������������� �!��"���!#%$��'&'�(�*),+!-.��$�&�0/21
FSK)UX{�W_T�T8`he�UfW�}�K�»��G`,TV{�}h� UX{*ILUxUf{�`,M:`�e�W_M�Ih��WY\�WYU8��¤¹}�|<� R¾|f`�TV~��B� k]}h¤6IhK:�@~�|X}���\�`g� e�}dK*TVW�¿

M:`�|f`hM+WYK@T8`he�UXWY}�KH6�W^Tc`hÁ$Z'WY°dIL\�`gK:U�Uf}�UX{�`<M:`he�W^M�IL��W�\YW�UV�,}L¤£UX{�`PTXIL�z`�~'|f}��'\Y`g��¤¹}d|�×z�6B4`gUGZ*T K�}h�
¡*|¬TVUx~�|f}h°¦`PUX{�W_T]`�Á$Z�W�°dIL\Y`�K*e�`¯¤¹}d|x� IhK*M)×z�

36ñLîÉå4æ8ê�æ8åFGPæ8àáæ8ø¯æ8âgë5476!8I<LëF@hæ94 �^ç¾ï/H/H�îÉå¾ë�î�÷�Þ6ç¾æ8å¹ßáæ8ç%:;6<8>=*=@?BA*A�ß ç4ëF@Læ6à½Þ�âhã�ïdÞ�ã�æ£ëF@�Þ�ë£òSî�âhç¹ßáç¹ë¾ç�ßáâ
ëF@hæ >�î�å±ägçDC)ç¾ïdòL@<ëL@dÞ�ëcõE:�F C�ú CG4BO

¶ 6



�19�:;��<:&= �#� � � B4`gUI= ��`rILK�IL|X��WYUX|�IL|X��Ih\Y~�{-IL�*`gUg��j]{�`�K�Uf{�`§`hÁ$Z-IL\YW�U8��~�|f}d��\Y`g�µ»�UX{�`
W�K�`hÁ¦Z*IL\�WYU8��~�|f}d��\Y`���»cUf{�`@\�}�egIL\�`hÁ¦Z*Ih\YWYU8��~�|X}���\�`g�"}d|�UX{�`@\Y}�egIh\�WYK�`hÁ¦Z*Ih\YWYU8��~�|X}���\�`g� ¤¹}�|§�Ä¿
|¬ILUfW�}�K*Ih\PT8`g|fW�`hT�}h°¦`g|�=¼W_T�M�`he�W_M'IL��\�`zW©¤EILK*M�}dK�\Y��W½¤PUX{�`@TXIL�z`z~'|f}��'\Y`g�"W^T+M:`he�W^M�IL�'\Y`+¤¹}�|§×�¿
|¬ILUfW�}�K*Ih\cT8`g|fW�`hT }h°¦`g|-=,�
�� "!#!%$V� Q¦W�K*e�`�Ih\Y\PUX{�`�~�|X}¦}L¤±T@IL|X`�Uf{�`�TXIL�z`¦»G�]`�TV{-IL\Y\<}�K�\���TV{'}L� {�`�|f`�Uf{'`�`hÁ$Z'WY°dIL\�`gK*e�`
�*`gU8�]`�`gK�Uf{'`@M:`he�W^M�IL�'WY\YW�U8�)}L¤xUX{�`@`hÁ¦Z*IL\�WYU8�)~�|X}���\�`g�@T¯¤¹}�|�� IhK*M
×z��D6\Y`hIh|f\Y���G`�Û8Z*T8U+{*Ig°¦`
UX{�`gK@Uf}+~�|X}h°¦`¯UX{*ILUxUf{�`EM:`he�W^M�IL��W�\YW�UV�,}L¤�Uf{�`<`hÁ$Z-IL\YW�U8�+~�|f}d��\Y`g� WYKÃ� W��z~�\YW�`hT�UX{�`bM:`heÉW_M�Ih��WY\�WYU8�
}h¤6Uf{�`,TXIL�z`P~'|f}��'\Y`g�¼W�KÃ×z�
B4`gU+UX{�`gK�� ILK-M � �*`³U8�G}�×�¿¹|�ILUXWY}dK*IL\xT8`g|fW�`hT�}h°¦`g|,Uf{�`@Ih\Y~�{-IL�*`gU9=���C<ege�}�|¬M:WYK'�)Uf}�UX{�`

� \Y`�`gK�`g¿8Q�e�{��Z�UX¨g`gK��*`g|f�d`g|]UX{�`g}�|X`g��»���IhK*M � IL|X`�×�¿¹|f`�e�}��dK�WY¨hIh��\Y`,T8`g|fW�`hT��6B4`gU�Z-T«K�}h�Ùe�}�K-TVW_M�`g|
U8�]}r×�¿SIhZ�Uf}d�@ILU¬I)R�J*�LK�� MEkGIhK*M�R��'� �¦� 
%k�}h¤6}�|¬M:`g| 
 IhK*M:C>|f`�e�}��dK�WY¨gW�K���|f`hT8~�`�e�UfW�°¦`g\Y����ILK*M
� �zB4`�U�Z-TEUX{�`gK²e�}�K-TVW_M�`g|P¤¹}�|b`g°¦`g|X� � X Ú�Uf{�`�K�`g� °¦`he�UX}�|�T J�R ��k�� �pR ��k¬�LM�R ��k�� 
�R �'k�IhK*M UX{�`
K�`�� ×�¿¹|f`g~'|f`hT8`gK:U¬ILUXWY}�K-T1K ��IhK*M � �P}L¤ =5E�M:`�¡*K'`hMz�:�

V � X =��RK � R±�-kc� R�K�R±�-k ��� % � ��k l�� ��� % �	� ��� � R±�-k���R �*R±�-k ��� % � �¯k l
� ��� % � EJ�R ��k6� R�J � �6�xk �	� l �+*+*+* � � � �6R �'k � R � � �6��k �	� l �+*+*+* � EMbR ��k���R�M � � ��k �	� l �+*+*+* � � �	
�R �'kc��R�
 � � ��k �	� l �+*+*+* � E
FSU�W_T]`�I�TV�§Uf}§TV`g`bUf{-ILUx�]`P{*Ig°¦`

J*R ��k K � R W k M�R ��k6� J�K�R W k M
� 6 �,�6�0Z W Z
�6R ��k � �hR W k 
�R ��k6� � �*R W k 
 � 6 �b�6�0Z W Z

¤¹}d|P`g°¦`g|X�z�]}d|�M W\X = E �PB4`gUxK�}h��� � IhK*M � � �*`�UX{�`�U8�G}zT8`g|fW�`hT«|X`he�}d��K�W�¨g`hM³|X`hTV~*`heÉUfWY°¦`�\Y���:�
UX{�`PIhZ�Uf}d�@ILU¬I+R�J*R ��k¬�LK��h�LMbR ��kXk£ILK*MÃR��6R ��k�� �2�g��
�R ��kfk¬�cFSU�¤¹}d\Y\Y}h�xTcWY�§�z`hM:W�ILUX`g\Y�x¤¹|f}�� Uf{�`<IL�*}h°¦`
e�}d�z~�Z�U¬ILUXWY}�K-T¯Uf{*IhUP�]`,{*Ig°¦` � � M W½Ç � ���\M �<¤¹}d|,ILK��r¡-¢:`hM � X ÚG��[]Z�UxWYUPW^T«`�I�TV�ÃUf}@T8`g`
UX{*ILU M��PIhK*M � �bIh|f`,�Ä¿¾|X`he�}d��K�W�¨hIL��\�`bTV`�|fWY`�T]��{�`gK��zW^T]��|f`�ILUf`�|�Uf{*IhK

�)�zW�K��� % RAK£RS��k ��� % � �-RS��k ��� % �LJ � � � � �LM � ��
 � k X Ú��µ������� C
®¯`�K*e�`c�G`6TV{�}h�G`hMPUf{*IhU�Uf{�`6`hÁ¦Z*IL\�WYU8��}L¤'U8�]}x×�¿¹|f`heÉ}���K'WY¨hIh��\Y`GTV`�|fWY`�T�W_T*`hÁ¦Z�WY°dIL\�`gK�U4Uf}�UX{�`6`hÁ¦Z*IL\�WYU8�
}h¤bU8�]}²�Ä¿¾|X`he�}��dK�WY¨�IL��\�`)T8`g|fW�`hT�� j]{�W_T+`gK*M�T+~�|X}L°�WYK'�>UX{*ILU�Uf{�`µM:`he�W^M�IL�'WY\YW�U8�>}h¤bUf{�`Ã`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g��¤¹}�| �Ä¿¾|¬ILUXWY}�K-IL\�TV`g|XWY`hTcW��z~�\YW�`hT�Uf{�`<M:`he�W^M�IL�'WY\YW�U8��}h¤£Uf{�`<TfIh�z`�~�|X}���\�`g��¤¹}�|G×�¿¹|�ILUXWY}dK*IL\
T8`g|fW�`hT��]ªxZ�|�UX{�`g}�|X`g�¼W^T]Uf{�`gK@~�|X}h°¦`hM4�

�PT8WYK��PUX{�`�TXIL�z`G�z`gUX{�}�M�IdTpW�K�UX{�`]~�|X`g°�WY}�Z-T�Uf{�`�}�|f`���»g�]`xegIhK�IL\^TV}P�d`gUcUf{'` ¤¹}�\�\Y}h��WYK'�P|f`hT8Z�\YU
UX{*ILU<TV{�}h�xT�}�Z�|x`hÁ¦Z�WY°dIh\Y`gK*eÉ`¯|X`hTVZ�\�U]¤¹}�|x×¼IhK*M/���
�19�:;��<:&= �#�T> � B4`gUI= ��`rILK�IL|X��WYUX|�IL|X��Ih\Y~�{-IL�*`gUg��j]{�`�K�Uf{�`§`hÁ$Z-IL\YW�U8��~�|f}d��\Y`g�µ»�UX{�`
W�K�`hÁ¦Z*IL\�WYU8�+~�|f}d��\Y`���»:UX{�`b\Y}�egIh\�`hÁ$Z-IL\YW�U8��~�|X}���\�`g� }�|xUf{�`b\Y}�e�IL\�WYK'`hÁ$Z-IL\YW�U8�+~�|f}d��\Y`g�
¤¹}�|D� ¿¹|�IhUfW�}�K*Ih\cT8`g|fW�`hT«}h°¦`g|-= W^T¯M:`�e�W_M�Ih��\Y`bW½¤6IhK*M)}�K�\��@W©¤�Uf{�`&TfIL�§`�~'|f}��'\Y`g�¼W^T¯M�`he�W_M'IL��\�`

¤¹}d|P×�¿¹|�IhUfWY}dK*IL\�TV`�|fWY`�T }h°¦`g|-=��
�� "!#!%$,� QÂWYK*e�`rIL\Y\6UX{�`z~�|X}¦}L¤±T+IL|X`@TVW��zWY\^IL|�»4�]`@T8{*IL\�\�Ih\_TV}Ã}�K�\���T8{�}h� {'`g|f`�Uf{�`§`hÁ$Z'WY°dIL\�`gK*e�`
�*`gU8�]`�`gK>UX{�`z`hÁ¦Z*Ih\YWYU8�Ã~�|f}d��\Y`g�rT<¤¹}d|5� ILK*M�×z�µFôU,T8Z �@eÉ`hT�UX{�`gK
e�\�`hIL|X\Y�ÃUf}�~�|X}L°¦`�Uf{-ILU�UX{�`
M:`�e�W_M�Ih��WY\�WYU8�z}h¤�Uf{'`+`hÁ$Z-IL\YW�U8�z~�|f}d��\Y`��Ê¤¹}�|D� WY�z~'\YWY`�T Uf{'`�M:`he�W^M�IL��W�\YW�UV�§}L¤GUf{�`�TXIL�z`+~'|f}��'\Y`g�

¶ X



¤¹}d|b×z�b[]Z�U<TVWYK-e�`5� W_T�`�Ç�`he�UXWY°¦`g\���W^TV}��§}�|f~'{�W_ePUf}r× . R±e¤GT8`he�UfW�}�K²¶Lk�»��]`�{-I�°¦`xÛ8Z*TVU<Uf}z~�|X}h°¦`
UX{*ILUxUf{�`&M:`he�W^M�IL�'WY\YW�U8�+}L¤�Uf{�`,`hÁ$Z-IL\YW�U8��~�|X}���\�`g� ¤¹}d|x× . WY�z~'\YWY`�T�Uf{�`&M:`he�W^M�IL�'WY\YW�U8�+}L¤6UX{�`,TfIL�§`
~�|X}���\�`g� ¤¹}d|x×z�
B4`gU�Z*T]K'}L��U�I"
¦`bUf{�`bTXIL�z`<K�}�U¬ILUfW�}�K*T]UX{*ILUxWYK§Uf{�`P~'|f}¦}L¤p}L¤�Uf{�`g}d|f`g� F���¶��GFSU]W_T]`�I�TV��Uf}�T8`g`

UX{*ILU � �bILK*M ���bIL|X`,×/.*¿¾|X`he�}��dK�WY¨�IL��\�`�T8`g|fW�`hT ��{'`gK ��W_T]\�`hTfT]UX{*ILK
� �Y�)�rIL¢��� % R K£RS��k ��� % � �*R±�-k ��� % �LJ � � � � �LM � ��
 � k X Ú

��{�`�|f`)UX{�`�IL�*}h°¦`)�rIL¢�WY��Z�� W_T+}�K�\��
U�I�
¦`�KÈ}h°¦`g|�Uf{�`Ã°�Ih\YZ�`�T%��{�W^e{ IL|X`�K�}�Uz`�Á$Z*Ih\�Uf}È�b�
R¹��{�`gK�`g°¦`g|f�Ã°dIL\YZ'`�W�K:°¦}d\Y°¦`hM@WYK�Uf{'`zIh��}h°¦`��@IL¢�WY��Z��¼W^T¯`hÁ¦Z*IL\6UX} �b��»£�]`�TV`�U � �¼�b��k��
®¯`�K*e�`¦»�IL|f�dZ�WYK'��IdT�WYK�UX{�`z~�|X}¦}L¤b}h¤PUX{�`z~�|X`g°:W�}�Z*TbUf{�`�}�|f`���»�W�U�¤¹}�\�\Y}h�xT�Uf{-ILU�UX{�`@`hÁ¦Z*IL\�WYU8��}L¤
U8�]}µ×�¿¾|¬ILUXWY}�K-IL\�T8`g|fW�`hT¯W^T�`hÁ¦Z�WY°dIh\Y`gK�UPUf}@UX{�`z`hÁ¦Z*IL\�WYU8�@}L¤xU8�]}µ×/.�¿¹|�IhUfWY}dK*IL\ TV`g|XWY`hTÉ�zj]{�W^T�`gK-M�T
UX{�`g|f`É¤¹}�|f`bUX{�`b~�|f}¦}h¤6}L¤6}dZ�|�Uf{'`g}�|X`g���

�	��� � �	�!������B#%$��'&'� �*)2���G���� �����#�&'�(�*) +!-.��$�&�0/ � ��-	� #@�	��


CPTPWY�§�z`hM:W�ILUX`,e�}�|X}�\Y\^IL|XWY`hT¯}h¤xUf{�`+~'|f`g°�WY}dZ*TP|f`hT8Z�\YU¬T�»��]`+�d`gUbUf{�`+¤¹}�\�\Y}h��WYK��§Z�K*M:`heÉW_M�Ih��WY\�WYU8�
|X`hTVZ�\�U�TÉ�Øªx�*T8`g|f°¦`ÃUf{*IhU³UX{�`g��TV}d\Y°¦`�W�K�~*IL|XUfW_eÉZ�\_Ih|�UX{�`�}�~*`gK�~�|f}d��\Y`��@T%�G`�TV~*`hI"
È}L¤&WYK�}dZ�|
W�K:UX|f}�M:Z*eÉUfWY}dK��
H.�����IJIJK<ML �#��P ��B4`gU =���`&ILK²IL\�~�{*IL�*`gU<��WYUf{�IhUP\Y`�I�TVU<UV�G}�\�`gUfUX`g|�TÉ�Pj]{�`�K�Uf{�`+`hÁ¦Z*Ih¿
\�WYU8�z~�|X}���\�`g��»:UX{�`bWYK�`�Á$Z*Ih\YW�UV��~�|X}���\�`g��»:UX{�`�\�}�egIL\£`hÁ¦Z*IL\�WYU8��~�|f}d��\Y`g� ILK*M)UX{�`b\Y}�egIh\�W�K�`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g� Ih|f`,IL\�\�Z�K*M:`heÉW_M�Ih��\Y`P~'|f}��'\Y`g�@Tc¤¹}�|<� }d|A��¿¾|¬ILUfW�}�K*Ih\cT8`g|fW�`hT]}h°¦`g|G=,�
�-!3254���� ¶hk�ªxZ�|,Z�K*M:`�e�W_M�Ih��WY\�WYU8�z|X`hTVZ�\�UbWY�z~�\�WY`hT�WYK�~-IL|fUXW_e�Z'\_IL|bUX{*ILU,K�}
Õf`hÁ¦Z*IL\�WYU8�)UX{�`g}d|f`g�@Ö
W�K�Uf{�`�T8`gK*TV`+}h¤ @pW�\Y`gK��*`g|f�ÃRSe�¤b´ ÅL¸£Uf{���bF�� � �Y¶hk�egIhK�{�}�\^M)WYK��"�b®¯}h�G`g°¦`g|�WYU<W_T¯W�K:UX`g|f`hT8UfW�K���UX}
K�}dUfW^e�`¯UX{*ILU�UX{�W_T6egIhK@IL\^TV}+�*`bM:W�|f`heÉUf\Y�,~�|f}h°¦`hM��cFSK*M:`g`�M4»¦W©¤��G`PeÉ}�K*T8W_M:`g|GUf{�`x¤¹}�\Y\�}h��WYK��P¤±IL�§WY\Y�,}L¤
�@IhUf|XW_e�`hT � E��� ¶ C

¶ Ô �
��{�W^e{@W^T]WYK*M:`�¢:`hM��:�'C X �G»�W�U]W^T]`hI�T8�³UX}+~�|f}h°¦`bUf{-ILU��]`b{*Ig°¦`

� E � ����� ��� R�� E k �l � l � � �
E�� ��� � �

� � ����� � E ��l R�C�� ¶Lk��
�

FSU�¤¹}d\Y\Y}h�xT�¤¹|f}d��Uf{�W^Tce�}d�z~�Z�U¬ILUfW�}�K+UX{*ILU6Uf{'`¯U8�]}EM:W_T8UfWYK-e�U6TV`�|fWY`�T � E ILK-M � E ��l R¹�*}�Uf{rI�TfT8}�e�W_IhUf`hMUX}+I+�Ä¿¹|f`g~�|X`hTV`�K:U¬ILUfW�}�K�}L¤£}d|�M:`g|D6$kpe�}�W�K*e�W_M�`¯Z�~§Uf}�UX{�`P}d|�M:`g|DC���®¯`gK*e�`x�]`x}��'U�ILW�K@`�Ç�`he�UfW�°¦`g\Y�
UX{*ILUbK�}
Õf`�Á$Z*Ih\YW�UV�@UX{�`g}�|X`g�@Ö@RSe¤E´ Å�¸�Uf{����EF� � ��¶LkGW_T¯~*}¦TXTVW���\Y`�¤¹}d|�UX{�`+Uf|X}�~�W^egIL\pTV`g�zW�|fW�K���»�`g°¦`�K
W�Kr¤±Ide�U���WYUX{@}�K�`g¿¹\Y`�UfUf`�|xTV`g|XWY`hTÉ� �

6$k&RVQ¦W��z}�K¥»6´©¶ � ¸¾kxF��cQ¦WY�§}�K�WYK�Uf|X}�M:Z*e�`�M W�K�´©¶LÀh¸GIz{�W�`g|�Ih|�e�{:�¦»¥M:`gK�}dUf`hM
R3 � R"=�kfk � /�� »�}h¤<�Ä¿|¬ILUfW�}�K*Ih\6TV`�|fWY`�T«��{�W^e{ÃW_TxTVUX|fW_eÉU¯��{�`�KQZ =9Z �Y6:�bj]{'`+TV`�|fWY`�T«}h¤�3 � R"=�k IL|f`,`g¢'I�e�UX\Y�@Uf{�`,\YW��zWYUX`hMT8`g|fW�`hTPILK-M W�UPW_TP`hIdTV�)UX}@~�|f}h°¦`+Uf{-ILUbUf{�`+`�Á$Z*Ih\YW�UV�@~�|X}���\�`g�Ê¤¹}d|,TVZ*e�{�TV`g|XWY`hTxW_TPM:`�e�W_M�Ih��\Y`Â�%ªxK
UX{�`b}�Uf{'`g|�{*ILK-M4»�Z*TVW�K��+Uf{'`bTfIh�z`bIL|X��Z��§`gK:UGUf{*IhK@WYKzUX{�`b~�|f}¦}h¤6}L¤�Uf{�`�}�|f`�� F'�Y¶�»��G`begIhK³`�I�TVW�\Y�
T8{�}h� UX{*ILUGUf{�`P`�Á$Z*Ih\YW�UV�,~�|f}d��\Y`���WYK§� O¯IhUhR�=�k�ILK-M�WYK 3 l R"=�k�IL|X`P`hÁ¦Z�WY°dIL\�`gK�Uc��WYUX{z|f`hT8~*`he�U]UX}
� ö�OÉógßáøxî�âxõ"Máý��*N�ú*Þ�ç��ÉæXäR>�@Læ8ëF@hæVå�ß ë�ß ç Hdî�ç¹ç¹ßQJhàáæ�ë¹îGòSî�âhç¹ë¾å¹ïdòôë�ëF@hæ�ç±Þ�ø¯æ��gßáâdä]î÷'òSîÉïhâgë¾æ8å¹æ��dÞøEHhàáæ�>�ßáëF@IJ�îÉëL@

Jdî�ïhâdägæfäbòSîgæ��<òSßáæ8âgë¹çcÞ�âdä J�îÉïhâ�ägæXä¯âgïhøIJdæVå�î÷-ç¾ë±Þë¹æ8çTO�ógïdòL@bÞ�âPæ��dÞøEHhàáæ£ßáç4ßáâx÷_ÞÉòSë�ßáøEH�îÉç¾ç¹ßQJhàáæ�ë¹î���âdäPÞ�ç�>4æ
>�ßáà à¦ç¾æ8æ6ßáâxç¾æXòSë¾ß î�âbÿ O þ�O

¶ F



M:`�e�W_M�Ih��WY\�WYU8�¦��FSUc¤¹}�\�\Y}h�xTcUf{�`�|f`�¤¹}d|f`�Uf{-ILU]UX{�`x`hÁ$Z-IL\YW�U8��~'|f}��'\Y`g��¤¹}�|��Ä¿¹|�IhUfW�}�K*Ih\4T8`g|fW�`hTcWYK 3 l R�=�kW^T Z�K*M�`he�W_M'IL��\�`¯��{�`�K?Z =/Z � 6��6®¯`gK*eÉ`¯UX{�`P\YW��zWYU£�*`gU8�]`g`�KzM:`�e�W_M�Ih��WY\�WYU8�+IhK*MzZ�K*M:`�e�W_M�Ih��WY\�WYU8��¤¹}d|
UX{�`b`hÁ$Z-IL\YW�U8��~�|X}���\�`g� ¤¹}d|x� }�egeÉZ�|�T���{�`gK@}�K'`�~*IdTfTV`�T ¤¹|X}�� Ô+Uf}@¶bWYK�Q¦W��z}�K#G Tc{�WY`g|¬IL|¬e{��¦�

X k§FSUzW^TzIL\^TV}ÈW�K:UX`g|f`�TVUfW�K���Uf}
}��*T8`g|f°¦`�UX{*ILUrIL\Y\<Uf{�`�|f`hT8Z�\YU¬TzILK-M �z`�Uf{�}�M�T�}���U¬ILWYK'`hM�ILK*M
M:`�°¦`g\Y}d~�~*`hMz��`É¤¹}�|f`Â»:�¦Ig°¦`bZ*T�Uf{*IhU�Uf{�`b~�|X}���\�`g�

B]�=
 X � O¯IhUgR�=bk��(B���
&� ) WYX =5EÉ��R+B@Z W k � R*
@Z W k
W^T%Z�K-M:`he�W^M�IL��\�`@��{�`gK = {*I�T§ILU�\Y`hIdTVU�UV�G}>\�`gUfUX`g|�TÉ��j]{�W^T%|X`hTVZ�\�UzT8{�}�Z'\_MÈ�*`)~�Z'U�W�KÈ~*Ih|�IL\�\Y`g\
��W�Uf{ÈUX{�`�TfIh�z`@|f`hT8Z�\YU+¤¹}�|+�6¿¹|�IhUfWY}dK*IL\xT8`g|fW�`hT@RSTV`�`
´ Åh¸¾k,��{�W_e�{
W_T�e�}��§~*IL|¬ILUfW�°¦`g\Y����Z*e{²�z}�|X`
`hIdTVW�`g|�UX}>}d��U�IhWYK���N¯}dUf`µIL\_T8}>UX{*ILU§Uf{�`@~�|X}¦}L¤+}h¤bUf{'W_T+\_I�T8U�|X`hTVZ'\YU+W_T+�*IdTV`hMÈ}dK�ILK�`�K*e�}�M:W�K��
}h¤xUf{�`�a�}ÂTVU&e�}�|X|f`hT8~�}dK*M�IhK*e�`z~�|X}���\�`g��»4��{'W_e�{�W_TP~*}¦TfT8WY��\�`zT8WYK*eÉ` � E�R_��k�eÉ}�K�U�ILW�K*TPK�}�K'¿¾UX|fWY°�W_Ih\
¤¹|X`g`zT8Z����z}dK�}�W^M�TP��{�`gK C �F6:�Ãj]{�W_TPW_TbK�}�U,Uf{�`§egIdTV`zK�`�WYUf{'`g|¯¤¹}�| � E�R±� k�»�K�}d|�¤¹}�| � E�R±×�k
����ILK�`hIdTV�
��|X}L��UX{�IL|X��Z��z`�K:U���®¯`gK*eÉ`³W�UzT8`g`g�@T+M�W �re�Z�\YU+UX}�IdM�IL~'U�¤¹}�|@�Ä¿¹|�IhUfW�}�K*Ih\bTV`g|XWY`hT
UX{�`+Z�K*M:`�e�W_M�Ih��WY\�WYU8�z~�|X}¦}L¤ }L¤GUf{�`&IL�*}h°¦`+|f`hT8Z�\YU<Uf{*IhUP�]}d| 
'T«¤¹}�|¯�p¿¾|¬ILUfW�}�K*Ih\cT8`g|fW�`hT��<FSUP��IdT¯Uf{�W^T
T8WYUfZ-ILUfW�}�K,Uf{*IhU6TVZ��d��`hT8Uf`hMbUf}<TV`g°¦`�|�IL\�IhZ�Uf{'}�|�TGRSTV`�`P´½¶g·�¸�¤¹}d|�W�K*TVU¬ILK*e�`dk4UX{*ILU£Uf{�`6`hÁ¦Z*Ih\YWYU8�P~'|f}��'\Y`g�
¤¹}d|P� ��IdT¯M:`�e�W_M�Ih��\Y`Â�
H)}�|X`g}h°¦`g|P�G`�egILK²IL\^TV}@}���U¬ILW�K�IdT�ILK²IL~'~�\YW^egILUXWY}�K�}h¤�}dZ�|b�z`gUf{'}�M�T¯Uf{'`%¤¹}d\Y\Y}h��W�K��@M:`heÉW_M�Ih¿

��W�\YW�UV�²|f`hT8Z�\YU¬T���{�W_e�{È�@I"
¦`@e�}d�z~�\Y`�Uf`z}dZ�|@TVUXZ*M:�
}L¤,UX{�`�M:`�e�W_M�Ih��WY\�WYU8��}L¤,UX{�`³¤¹}dZ�|�~'|f}��'\Y`g�@T
e�}dK*TVW^M:`g|X`hMzWYKÃTV`heÉUfWY}dK
6�¤¹}�|<×z»*� IhK*M/���
H.�����IJIJK<ML �#��� �Èj]{�`,`hÁ¦Z*IL\�WYU8��~'|f}��'\Y`g��»�Uf{�`bW�K�`hÁ¦Z*IL\�WYU8��~'|f}��'\Y`g��»�Uf{�`b\�}�egIL\£`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g� ILK*M�Uf{'`z\Y}�egIh\]W�K�`hÁ¦Z*IL\�WYU8��~�|f}d��\Y`��JIL|f`ÃM:`�e�W_M�Ih��\Y`+¤¹}�|��"» � }d|�×�¿¾|¬ILUfW�}�K*Ih\xTV`g|XWY`hT
}h°¦`g|xI'�¦Ì�Î��SÓYÎL� �VÎ ��Ih\Y~�{*Ih�*`gU5= � �h���¦�
�� "!#!%$,� C<ege�}�|¬M:WYK'�³UX})UX{�`g}�|X`g�@T&F���¶�» F'� 6)IhK*M>UX})~�|X}�~*}¦T8WYUfW�}�K*T96:��¶zIhK*M?6:� 6:»cW�U�T8Z �re�`hT�UX}
T8{�}h� UX{*ILU<Uf{�`,\Y}�egIh\�`hÁ¦Z*Ih\YWYU8�z~'|f}��'\Y`g� W_TxM:`heÉW_M�Ih��\Y`P¤¹}�|E�Ä¿¾|¬ILUfW�}�K*Ih\6TV`�|fWY`�T«}h°¦`g|xI�}dK�`g¿¹\Y`gUXUf`g|
Ih\Y~�{*Ih�*`gUzWYK�}�|¬M:`g|�Uf}�~�|X}h°¦`³}dZ�|@e�}d|f}d\Y\_Ih|f�¦� �PTVW�K��>K'}L� I�eÉ\_I�TXTVW^egIL\�`g���*`hM�M:W�K���M:Z�`ÃUf}
Dx�
D6{�}hÇ�|fZ�UP}h¤6� WYK�Uf}+UX{�`,TV`g�§WY|fW�K��+OxILU�RV� Ek6}h¤6|�IhUfWY}dK*IL\£\_IhK���Z-IL��`�T«}h°¦`g| I%}dK�`g¿¹\Y`gUXUf`g| IL\Y~'{*IL�*`gU
������R±e¤ ´ X ¸�}�|,´	F�¸¾k¬»:UX{�W_T]\^I�TVUx~�|X}���\�`g�¼Ih~�~*`hIL|¬T«W�Kz¤±I�e�UxIdT¯IhK³W�K:UX`g|�T8`he�UXWY}�K§~�|f}d��\Y`g��¤¹}�|xT8~*`he�W_Ih\

�WYK*M'T�}L¤<|�IhUfW�}�K*Ih\]\_IhK���Z-IL��`�T�}L¤EO¯IhUgRS� E�'
�LE�k���j]{�`rM:`he�W^M�IL��W�\YW�UV�Ã}L¤x}dZ�|+|f`hT8Z�\YUb¤¹}�\�\Y}h�xT�K�}h�
¤¹|X}�� Uf{'`zM:`�e�W_M�Ih��WY\�WYU8�z}h¤xUf{�`+W�K:UX`g|�T8`he�UfW�}�K�~�|X}���\�`g�Ê¤¹}d|,O¯IhUgRS� E�'>� E�k,RST8`g`Ã´ À�¸p¤¹}d|bWYK*T8U�ILK-e�`�k��
j]{�W^T«`�K*M�T]}�Z'|¯~�|X}¦}L¤X�
�-!3254��N�PTVW�K��,IE¡*K�`<TVUXZ*M:��}L¤¥Uf{�`xWYUX`g|�IhUf`hM+~*}L�G`g|6}L¤�I�TfÁ¦Z*Ih|f`x�@ILUX|fWY¢,��WYUX{�`gK�Uf|XWY`hT£WYK§× }�| I
T8UfZ*M:�§}L¤£}�K'`g¿¾\�`gUfUX`g|�×�¿¹|�IhUfW�}�K*Ih\�`g¢:~'|f`hTXTVWY}dK*T�»�WYU egILK@Ih\_T8}+��`ETV{�}h��KÃM:WY|X`he�UX\Y�+Uf{-ILU�Uf{'`P`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g� ¤¹}d|�}�K�`g¿¹\Y`�UfUf`�|x×�¿¾|¬ILUfW�}�K*Ih\cT8`g|fW�`hT W^T�M:`he�W^M�IL�'\Y`¦�

�	��� � � #�� �.��/,#��.#�� �(� � �D� �	1��.-.#��'�	�� 0�9�.-����1
Æ�`zM:`�°¦}�Uf`,Uf{�W^TbTV`he�UXWY}dK�Uf}@Uf{�`�T8UfZ*M���}L¤�UX{�`+`hÁ¦Z*IL\�WYU8�@~�|f}d��\Y`��Ê¤¹}�|,�Ä¿±ILZ�UX}��@IhU�I���{'}¦TV`

`gK�Uf|XWY`hT�IL|X`�T8Z�~�~*}¦T8`hM UX}
��`�\Y}�K'��Uf}
T8}��z`@¡*¢�`hMÈT8`gUg�ÙB4`gUzZ*T�UX{�`g|X`�¤¹}�|X`)��W�°¦`)UX{�`³¤¹}d\Y\Y}h��W�K��
M:`É¡*K�WYUXWY}dK��
�,:	�J�D� �D�;�"��� � � ���²B4`gU � �*`bI,TVZ��*T8`gU]}h¤£Ú]�¥C ×�¿±ILZ�UX}��@IhUf}dK�
Ø��R"J�� K��LMPk�W_T6Uf{�`�K@TfIhW_M
UX}��*`,I � ¿±ILZ�UX}��@IhUf}dK)W©Çµ`g°¦`g|X��K�}dK�¿¹WYK:¡*K'WYUf`b`gK�Uf|X��}h¤�J*»4R�K£RS��kfk � /� ILK*M
M �*`g\�}�K��ÂT«UX} � �

¶g·



N¯}dUf`³¡-|�TVU�Uf{-ILUzUX{�`)`hÁ¦Z*Ih\YWYU8��~�|f}d��\Y`��"W_T�M:`he�W^M�IL�'\Y`z¤¹}�| � ¿SIhZ�Uf}d�@ILU¬I>��{�`gK\Z � Z]� ¶ÃI�T
e�\^ILW��@T UX{�`P¤¹}�\Y\�}h��WYK��,|f`hT8Z�\YU��
�������������������� � ��� ��B4`gU � � � �*�+�*`+I�}dK�`g¿¹`g\Y`g�§`gK:UxT8Z��*T8`gU¯}h¤GÚ]�Gj]{�`gK�UX{�`+`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g� ¤¹}d| � ¿±ILZ'Uf}��rILU�I+W_T�M�`he�W_M'IL��\�`¦�
�� "!#!%$V� �PT8WYK���UX{�`�TfIh�z`��z`gUX{�}�M0UX{*ILK�WYK�Uf{�`�~'|f}¦}L¤�}h¤,Uf{�`g}d|f`g� F���¶�»¯W�Uze�ILK���`�`�I�TVW�\Y�
T8`g`gK�Uf{*IhU�Uf{'`+`hÁ$Z-IL\YW�U8�)~�|X}���\�`g�Ê¤¹}d|z� �*�g¿±ILZ�UX}��@IhU�IzW_TP`hÁ¦Z�W�°�Ih\Y`gK�UPUX}³UX{�`§TfIL�§`+~�|f}d��\Y`g�Ä¤¹}d|
�hÔ��g¿SIhZ�Uf}d�@ILU¬I:�+[]Z�U&�hÔ:���b���+W_TPI@T8Z��*TV`��zWY|XWYK��+}h¤x� ��{�W_e�{)W^T¯W_T8}��z}d|f~�{'W_e�UX}@Uf{�`+�*}¦}�\�`hILK
T8`g�zWY|XWYK��'�£®¯`gK*e�`xWYU6¤¹}�\�\Y}h�xT ¤¹|f}d� UX{�`hTV`<|f`hT8Z�\YU¬T Uf{-ILU�Uf{'`P`hÁ¦Z*IL\�WYU8�+~�|f}d��\Y`��Ø¤¹}d|b� �*�g¿SIhZ�Uf}d�@ILU¬I
W^T�`hÁ¦Z�WY°dIL\�`gK�U�UX}�UX{�`�`hÁ¦Z*IL\�WYU8�b~�|f}d��\Y`�� ¤¹}�|�Z*TVZ*Ih\*��}¦}d\Y`hIhK@ILZ'Uf}��rILU�I�� ªxZ�|6~�|X}�~*}¦T8WYUfW�}�K+¤¹}�\�\Y}h�xT
UX{�`gK@WY�z�§`hM:W�ILUX`g\Y�¦�
ªxK Uf{'`>}dUf{�`g|@{*IhK*M4»bUf{�`�~�|X}¦}L¤§}L¤+UX{�`g}d|f`g� X �Y¶�T8{�}h�xT³UX{*ILUÃUf{�`�`hÁ¦Z*IL\�WYU8�
~�|f}d��\Y`g� W^T

Z�K-M:`he�W^M�IL��\�`�¤¹}�|�����¶d��Ô:��¶��g¿±ILZ�UX}��@IhU�I:�H�PTVW�K��zUX{�`zTXIL�z`1
:W�K*M�}L¤��§`gUf{�}�M)UX{*ILK�WYK�UX{�`�~�|f}¦}h¤
}h¤bUf{�`�}�|f`�� F���¶�»]W�U�¤¹}�\Y\�}h�xT�`hI�T8WY\Y�²Uf{*IhU�UX{�`@`hÁ$Z-IL\YW�U8�>~�|X}���\�`g�"W^T�Z�K*M:`heÉW_M�Ih��\Y`�¤¹}d|)�hÔ��g¶�� 6:�g¿
IhZ�Uf}d�@ILU¬I:�cj]{'`g|f`�¤¹}d|f`GUf{�` Á$Z�`�TVUfW�}�K,|f`g�@IhWYK*T*Uf}bT8`g`6��{�`g|X`]W_T�Uf{'`]\YW��zWYU*�*`gU8�]`�`gKbZ�K*M:`heÉW_M�Ih��WY\�WYU8�
IhK*M+M:`he�W^M�IL�'WY\YW�U8����{�`gK��G`Ge�}�K*T8Uf|¬ILWYK�U£Uf{�`6`gK�Uf|XWY`hT4}h¤�I¯�Ä¿±ILZ'Uf}��rILUf}dK�UX}¯�*`g\�}�K��xUf}<TV}d�z`6��WY°¦`�K
T8`gUg�
FSK)UX{�W_T�M:W�|f`heÉUfWY}dK�»:\�`gU]Z-T«K�}h� {-I�°¦`,I�\�}¦} 
@}�KÃUf{�`,e�\^I�TfT�}L¤«�hÔ:�g¶d�g¿SIhZ�Uf}d�@ILU¬I&¤¹}d|¯��{�W^e{§�]`

T8{*IL\�\4Ih\_T8}�~�|X}L°¦`xUf{-ILU6Uf{�`x`hÁ¦Z*IL\�WYU8��~'|f}��'\Y`g� W_TcZ�K*M:`�e�W_M�Ih��\Y`Â�cFSK%¤±Ide�Ug»¦�G`¯��W�\Y\*T8{�}h��Uf{*IhU]`g°¦`g|X�
�Ä¿±ILZ�UX}��@IhUf}dK�egIhK0�*`ÃTVW���Z'\_ILUX`hM)WYK�IÈÕX|�ILUXWY}dK*IL\x��Ig�'Ö)�:�²I0�hÔ��g¶��g¿±ILZ'Uf}��rILUf}dK��
j]{�W^T�\_I�T8U
|X`hTVZ�\�U¯��W�\Y\£Ih\Y\Y}h� Z-T«UX}z|f`hM�Z*e�`bUf{�`,`hÁ¦Z*IL\�WYU8��~'|f}��'\Y`g�¼¤¹}�|x��`�K�`g|�Ih\c�Ä¿±ILZ'Uf}��rILU�I�Uf}�Uf{�`&TfIL�§`
~�|X}���\�`g� ¤¹}d|b�hÔ:�g¶d�g¿SIhZ�Uf}d�@ILU¬I:��®¯}h�G`g°¦`g|6\Y`gUGZ*T]¡*|�T8U¯W�K:UX|f}�M:Z*eÉ`bI%Z-TV`�¤¹Z�\£M�`gK�}�U¬ILUXWY}�K¥�
�-!32�� 2�� !�� �zB4`�U�= �*`�ILK�Ih\Y~�{-IL�*`gUg»�\Y`gU����*`�I�\Y`gUXUf`g|xUf{-ILUbM:}¦`�T¯K�}�Ub�*`g\�}�K��zUX}'=�»*\Y`gU C>�*`
T8}��z`bWYK�Uf`���`g|<ILK*M)\�`gU	�%E��*`,Uf{�`&TVZ��*T8UfW�UfZ�UXWY}�KÃ}L¤D=5E¯UX{*ILUx�@Ih~*T«`�°¦`g|f�z\�`gUfUX`g|x� X = }dK:UX}z� E �
j]{�`�K)�]`<��WY\Y\£M�`gK�}�UX`b�:�HM�R"C�k6UX{�`b|�ILUXWY}dK*IL\£\_IhK���Z*Ih��`,}L°¦`�|G=È�����É�,M:`�¡*K�`�Mr���

M�R"C�kc� �%E�R�= Ek	� E
�������������������� �#� � � B4`gU�= �*`@ILK�Ih\Y~�{*Ih�*`gUg»c\�`gU 
 �ÄR"J�� K��LMPkx��`rI��Ä¿SIhZ�Uf}d�@ILUX}�K
}h°¦`g|A=�IhK*M�\�`gU �¼�*`¯UX{�`��@IL¢�WY�rIL\¦°dIL\�Z�`�}L¤£UX{�`�K�}�K'¿¾W�K:¡*K�W�Uf`x`g\Y`g�§`gK:U¬T4WYK�°¦}�\�°¦`hMPWYK�Uf{�`�`gK�Uf|XWY`hT
}h¤GJ*»£R�K�R±�-kXk � /� ILK-M Mb�xj]{�`gK�»�¤¹}d|P`g°¦`g|X�'C � �>»�Uf{�`g|X`�`g¢�W_T8U�TxI)�hÔ:��¶��g¿±ILZ�UX}��@IhUf}�K 
�E�RSÔ��g¶Lk}h°¦`g|-=0�µ���É��T8Z*e{@UX{*ILU

R 
�E�RSÔ:��¶Lk Z W kG� [ R 
 Z � k ��{�`gK W � �%E�R � k	� E X M�R"C�k���WYUf{ � X =5E
�b� ��{�`gK W`_X MbR�C�k

�� "!#!%$,��CPege�}d|�M:W�K��@Uf}µI)e�\^I�TfT8W_egIh\6|f`hT8Z�\YU§RSTV`�`�UX{�`g}�|X`g�"À¦� 6³}h¤&´©¶ X ¸c¤¹}�|�W�K*TVU¬ILK*eÉ`�k�»£}�K�`@e�ILK
Ih\Y��Ig�'TcTVZ'~�~*}¦TV`<Uf{*IhU UX{�`�WYK'WYUfW^IL\�°¦`he�UX}�| J�}L¤ 
 W_T£`hÁ$Z-IL\�UX}�J+��RSÔ)�@� C�C�C��@��k���B4`gUcZ*TcK�}h�
e�}dK*TVW^M:`g|<TV}d�z`PWYK�Uf`���`g|-C � � ��{'`g|f` � W_T�Uf{�`b�@Ih¢:W��@IL\�°dIh\YZ�`,}L¤6UX{�`bK�}�K�¿¹WYK�¡*K�WYUX`b`gK:UX|fW�`hT]}L¤J*»4R"K�RS��kfk � / � ILK-M Mb��Æ�`�e�ILK@Uf{�`�K)eÉ}�K*T8Uf|fZ-e�U�Uf{�`��hÔ��g¶��g¿±ILZ�UX}��@IhUf}dK 
 E RSÔ��g¶LkG}���U¬ILW�K�`hM�¤¹|f}d�

 I�T]¤¹}�\�\Y}h�xT&7


 ¤¹}d|�`�°¦`g|f��~*IhWY|6R #:�K#��ák4}h¤*T8U�ILUX`hT�WYK 
�ILK*MP¤¹}�|�`g°¦`�|f�x\Y`gUXUf`g|¥� X =
TVZ-e{bUf{-ILUBK�R±�-k� � ������Ù����»
�G`]|X`g~�\_Ide�`6Uf{�`G`hM:�d`]}L¤ 
 �d}�W�K��¯¤¹|f}d�8#«UX} # � ILK-M�\_Ih�*`g\Y`hMb�:�,�P����C�K�`g�²`hM:��`�T R±e�|f`hIhUfW�K��
UX{�`g|X`�¤¹}�|X`³UX{�`@K�`g� CN��¶³K�`�e�`hTfTXIL|X�
TVU¬ILUf`�Tk&IL\Y\�\^IL�*`g\�`hM��:�
�²ILK*M
`hÁ$Z'WY~*`hM���WYUX{0UX{�`

¶gÅ



¤¹}d\Y\�}L��W�K��,e�}¦T8U�T87�Uf{'`«¡*|¬TVU�K�R±�-k� � ���:K'`g�È`hM���`hTc{*Ig°¦`<e�}¦T8U¯¶<ILK*M+Uf{'`¯\^I�TVUDC �
K�R±�-k� � ���¦K�`g�
`�M:��`hT�{*Ig°¦`be�}ÂTVUxÔ��


 ������Á � ������Á�G �Z �

� �


�E�RSÔ��g¶Lk ������Á �
¶ Z � ������ CDC�C �

¶ Z � ������ �
Ô&Z � ������ C�C�C �

Ô&Z � ������ÁOG

�� �� 
	����	�� C��  �	����	��
j]{'`z~�|f`�°:W�}�Z*Tb~�W_e�UXZ�|f`�`g¢�~�\_IhWYK*TPUX{�`z}�~*`g|¬ILUXWY}�K
UX{*ILU+�G`��@I"
¦`+}�K
`g°¦`g|X�)`hM���`z}h¤ 
 WYK
}d|�M:`�| UX}b}���U¬ILWYK�Uf{'`xILZ�UX}��@IhUf}�K 
�E�R±Ô:�g¶hk��6N¯}dUf`�UX{*ILUGIL\�\�Uf{'`¯W�K:¡*K�W�Uf`�eÉ}¦TVU¬Tc}�KzUX{�`�`hM:�d`hT
}h¤ 
 M:}+K�}�U<e�{*ILK��d`bWYK 
 E R±Ô:�g¶hk��


 UX{�`�°dIh\YZ�`,}L¤6UX{�`�`gK�Uf|XWY`hT]}h¤GUf{�`,WYK�W�UfW_Ih\£ILK*Mz¡*K*Ih\c°¦`he�UX}�|�T]}h¤ 
�E:R±Ô:�g¶hk�eÉ}�|f|X`hTV~*}dK*M:WYK'�³UX}
IhK:�§K�`g��e�|X`hILUX`hMzT8U�ILUX`�W�K³UX{�`b~�|f`�°:W�}�Z*T]}d~�`�|�ILUXWY}dK)W_T�T8`gU�Uf}@�b���


 UX{�`b°dIL\YZ'`hT }h¤6Uf{�`<`gK:UX|fW�`hT }h¤cUX{�`PWYK'WYUfW^IL\�°¦`he�Uf}d|6}L¤ 
�E�RSÔ��g¶LkGeÉ}�|f|X`hTV~*}dK*M:WYK'��UX}+Uf{�`,TVU¬ILUX`hT
}h¤ 
 IL|f`bK�}dUPe�{*IhK���`hM��


 ¤¹}d|�`�°¦`g|f�²TVU¬ILUf`%#)}L¤ 
"TVZ-e{
Uf{-ILUHM � �� �b��»6Uf{�`ÃK�`g� °�Ih\YZ�`@}h¤bUf{�`z¡*K-IL\x°¦`he�Uf}d|+}L¤

 E R±Ô:�g¶hk]}dK�#�W_T�T8`gU�Uf}z�b���6j]{�`�K:C@��¶PK�`g� TVU�IhUf`hT�IhK*M C�eÉ}�|f|X`hTV~*}dK*M:WYK'�zK�`g��`hM:�d`hT
Ih\Y\*\_Ih�*`g\Y\�`hM%��W�Uf{zUX{�`x`g¢:UX|�Ib\Y`gUXUf`g|��pIL|f`Ee�|f`hIhUf`hM�»$UX{�`¯¡*|¬TVUGK�`g�È`�M:��`P�*`g`�WYK��bW_TXTVZ�`�M%¤¹|f}d�
#��zj]{�`�TV`�K�`g��`hM:�d`hTbIL|X`z`hÁ¦Z�WY~*`hM)��W�Uf{�Uf{�`�¤¹}d\Y\�}L��W�K��Ãe�}¦T8U�T.7�UX{�`@M � ¡*|�T8U�K�`g� `hM:�d`hT
{-I�°¦`�eÉ}¦TVU&¶�IhK*M)Uf{'`9C �QM � \_IdTVUPK'`g��`hM:��`�T¯{*Ig°¦`�e�}¦T8UbÔ:�&H)}�|f`�}L°¦`�|¯UX{�`+`gK�Uf|f�@}h¤]UX{�`
¡-K*IL\c°¦`�e�Uf}d|¯}h¤ 
�E�R±Ô:�g¶hkPeÉ}�|f|X`hTV~*}dK*M:WYK'�zUf}zUX{�`+\_IdTVUP}h¤GUf{�`hT8`�K�`���eÉ|f`hIhUf`hMÃTVU�IhUf`hTPW^T¯T8`gU
UX}zÔ��


 ������Á �
W

� �


�E�RSÔ��g¶Lk ������Á �
¶ Z � ������ C�C�C �

¶ Z � ������ �
Ô Z � ������ C�CDC �

Ô Z � ������ �
Ô

�� �� �	����	�� C �  �	����	��
j]{'`�~'|f`g°�WY}dZ*T ~�W^e�UfZ'|f`P`g¢�~�\^ILWYK-T Uf{'`�}d~*`g|�IhUfWY}dK@Uf{*IhU¯�G`P�@I�
¦`x}�K@`g°¦`�|f��¡*K*Ih\£TVU¬ILUf`b}h¤ 

W�K�}d|�M:`�|]Uf},}���U¬ILW�KzUf{�`EILZ�UX}��@IhUf}�K 
�E:R±Ô:�g¶hk��6N¯}dUf`PUX{*ILUG`g°¦`g|X�+TVU¬ILUX`P��{�}¦T8`¯¡*K*Ih\4°¦`heÉUf}�|
`�K:UX|f�zW^T¯��� WYK 
 {*I�T�Uf{'`�TXIL�z`x¡*K*IL\�W�K:¡*K�W�Uf`P°dIh\YZ�`bWYK 
�E'RSÔ:��¶Lk��

¶LÀ




 UX{�`x`gK:UX|fW�`hT�}h¤£Uf{�`�W�K�WYUXW_Ih\*ILK*M�¡*K*Ih\*°¦`he�Uf}d|�T�}h¤ 
 E RSÔ:��¶Lk�e�}�|X|f`hT8~*}�K*M:W�K���UX},I�K�`g� e�|f`�ILUf`�M
T8U�IhUf`���{'W_e�{zW_T]K�}dU¯UX{�`b\_IdTVU�}�K'`�WYK@UX{�`b~�|f`g°�WY}dZ*T]}�~*`g|¬ILUXWY}�K¥»�W_T�TV`�U¯UX}z�����

FSU]¤¹}�\�\Y}h�xT]K�}h� `hIdTVW�\Y�+¤¹|f}�� }�Z�|<e�}�K-TVUf|XZ*e�UXWY}�K@UX{*ILU
R 
�E�RSÔ��g¶Lk�Z W k � [ R 
 Z � k W©¤ W � �3E�R � k � E ¤¹}d|xTV}d�z` � X = E

�b� W©¤ W`_X �3E'R�=5E�k	� E
j]{�W^T«`�K*M�T]Uf{'`g|f`�¤¹}d|f`bUf{'`�~'|f}¦}L¤p}L¤�}�Z�|x~�|f}d~*}¦TVW�UfW�}�K��
�-!32546� ªx�*TV`�|f°¦`+Uf{-ILU�UX{�`§ILZ�UX}��@IhUf}�K 
 E RSÔ��g¶LkEe�}�K*T8Uf|XZ*e�Uf`�M W�K>UX{�`�~'|f}¦}L¤x}h¤�UX{�`�~'|f`g°�WY}dZ*T
~�|X}�~*}¦T8WYUXWY}�K²W_T¯W�K)¤±I�e�UbI�Í¦Ð (+�±Ñ¦Ì�Ï�Î�Ñ¦Ë�����*+Ñ$�"�¦Ì>R±e¤E´ � ¸�}�|�´½¶ ��¸¾k¬»4WS� `¦�bI��hÔ:�g¶d�g¿SIhZ�Uf}d�@ILUX}�K²TVZ*e�{
UX{*ILU<IL\�\�`gK:UX|fW�`hT }h¤cUX{�`bWYK�W�UfW_Ih\�IhK*Mr¡*K-IL\�°¦`he�UX}�|¬T�e�}�K*T8W_T8U�}�K�\��z}L¤GÔ+}�|P�b���
CPT�IhK)WY�§�z`hM:W�ILUX`PeÉ}�K*T8`hÁ$Z'`gK*e�`P}h¤6Uf{'`�~'|f`g°�WY}dZ*T]~�|f}d~*}¦TVW�UfW�}�K�»��G`��d`gU17

H.�����IJIJK<ML �#� � ��B4`gUD= �*`<ILK@Ih\Y~�{*Ih�*`gU]��W�Uf{@IhU \�`hI�T8U]U8�]}b\�`gUfUX`g|�TÉ�cj]{�`gK�Uf{'`P`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g� ¤¹}d|b�hÔ:�g¶d�g¿SIhZ�Uf}d�@ILU¬I�}h°¦`g|G= W_T]Z'K*M:`he�W^M�IL�'\Y`¦�
�� "!#!%$���B4`�U	
 ILK*M�)��*`�U8�]}��Ä¿±ILZ'Uf}��rILU�I���B4`gUxUf{�`�K � ��`&TV}d�z`bWYK�Uf`g�d`g|�WYKz��T8Z*e{ÃUf{*IhU
`g°¦`�|f�zK�}dK�¿¹WYK:¡*K'WYUf`,`g\Y`��z`gK¦U6WYK�°¦}�\�°¦`hM�WYKÃUf{�`,`gK�Uf|fW�`hT }h¤GUf{�`bWYK'WYUfW^IL\�°¦`heÉUf}�|�»�Uf{�`P¡*K-IL\c°¦`heÉUf}�|�}d|
UX{�`PUf|¬ILK*T8WYUXWY}�K@�@IhUf|XW_e�`hTc}h¤ 
 IhK*M�)ÈW_T]\�`hTfT6Uf{*IhK �>�6j]{�`gK¥»:W©¤ 
 �<RSÔ��g¶LkGIhK*M�) �xR±Ô:�g¶hkGM:`gK�}dUf`
UX{�`z�hÔ��g¶��g¿±ILZ�UX}��@IhU�IzIdTfT8}�e�W_IhUf`hM@Uf}�
 ILK*M�)����z~�|f}d~*}¦TVW�UfW�}�K�F�� Å:»*Uf{�`,`hÁ¦Z�WY°dIL\�`gK*e�`<}L¤ 
 ILK*M
)�W_Txe�\Y`�IL|f\���`�Á$Z�W�°dIL\Y`�K:UGUf}�Uf{�`,`hÁ$Z'WY°dIL\�`gK*e�`P}h¤ 
 �xRSÔ��g¶Lk ILK*M)}h¤ ) �xRSÔ:��¶Lk��xª¯Z'|¯|X`hTVZ�\�U]¤¹}�\�\Y}h�xT
K�}h� W��z�z`�M:W_IhUf`g\���¤¹|X}�� e�}d|f}d\Y\_Ih|f��F'� X �
�-!3254 �JFSU%¤¹}d\Y\�}L�xT+WY�§�z`hM:W�ILUX`g\Y�)¤¹|X}�� Uf{'`)K�}dUf`³¤¹}d\Y\�}L��W�K���~�|f}d~�}ÂTVW�UfWY}dK F�� Å>IhK*M0¤¹|f}d� UX{�`
~�|X}¦}L¤<}L¤xUX{�`z~�|X`g°:W�}�Z*T,e�}�|X}�\�\_IL|X��Uf{*IhU+Uf{�`�`hÁ¦Z*IL\�WYU8��~�|X}���\�`g�Ä¤¹}�|&M:W_T8U�ILK-e�`@ILZ'Uf}��rILU�I@W_TbIL\^TV}
Z�K-M:`he�W^M�IL��\�`¦�

�PT8WYK��
Uf{'`>~�|X`g°�WY}�Z-Tr|X`hTVZ'\YUg»P�G`�egILKÙ`hI�T8WY\Y� M:`hM:Z-e�`>UX{*ILU@UX{�`>`�Á$Z*Ih\YW�UV��~�|f}d��\Y`�� ¤¹}�| � ¿
IhZ�Uf}d�@ILU¬I%W^T]Z�K*M:`heÉW_M�Ih��\Y`P��{'`gK Z � Z¦� 6�7
H.�����IJIJK<ML �#� � � B4`gU9=¼�*`@ILK IL\�~�{*IL�*`gU+��W�Uf{�ILU+\�`hI�T8U�U8�]}�\�`gUfUX`g|�TbIhK*M0\�`gU��*�=0]�*`
U8�]} M:W©Ç�`g|X`gK:U§WYK�Uf`g�d`g|�T+WYK�Ú6��j]{�`gK�Uf{'`�`hÁ$Z-IL\YW�U8��~�|f}d��\Y`�� ¤¹}�|µ� �*��0±�g¿SIhZ�Uf}d�@ILU¬I>}h°¦`g|@=ÄW^T
Z�K-M:`he�W^M�IL��\�`¦�
�� "!#!%$&��Æ>`<egIhK@IL\���Ig��T6T8Z�~�~*}¦T8`PUf{*IhUM�H; 0±�6N¯}dUf`�¡*|�T8U UX{*ILUGZ*TVW�K��bUf{�`<TfIh�z`xUf|fW^e 
bUX{*ILKzUX{�`
}dK�`zWYK�°¦}�\�°¦`hM)WYK�Uf{'`z~�|f}¦}h¤P}h¤xUf{�`�}�|f`�� F��Y¶d»�UX{�`z`hÁ¦Z*IL\�WYU8�)~'|f}��'\Y`g�Ä¤¹}d|z� �*��0±�g¿±ILZ�UX}��@IhU�I)e�ILK
�*`�`�I�TVW�\Y��|f`hM�Z*e�`hMzUf}§ILKÃ`hÁ¦Z*IL\�WYU8��~'|f}��'\Y`g��¤¹}�|,�hÔ:��0 �6�*�g¿SIhZ�Uf}d�@ILU¬I:�G®¯`gK*eÉ`P�]`,egIhK�TVZ'~�~*}¦TV`
UX{*ILU���� Ô+ILK*MÃIL|f�dZ�`�}dK�\Y�§��WYUf{��hÔ���0S�g¿±ILZ'Uf}��rILU�I�W�K@}�|�M�`g|¯UX}+~�|f}h°¦`b}�Z'|xe�}�|X}�\Y\^IL|X�¦�
j]{�`g|X`�¤¹}�|X`+\Y`gUxK�}h��
 IhK*M )Ù��`+U8�G}��hÔ:��0±�g¿±ILZ�UX}��@IhU�I:�,B4`gUbUf{'`gK 
zRSÔ��g¶LkxIhK*M�)bRSÔ:��¶Lk��*`

UX{�`�U8�]},�hÔ:�g¶d�g¿SIhZ�Uf}d�@ILU¬IE}d��U�IhWYK�`�M�|f`hT8~�`�e�UfW�°¦`g\Y��¤¹|f}d��
 IhK*M�)�����|X`g~�\^I�e�W�K��P����¶G`g°¦`g|f�<`gK:UX|f�
`hÁ¦Z*Ih\cUf}�0cW�K�Uf{�`+W�K�WYUXW_Ih\c°¦`he�UX}�|g»*Uf{'`�¡*K*IL\6°¦`heÉUf}�|EILK*M�Uf{�`+UX|�IhK*TVW�UfWY}dK>�rILUf|XW_e�`�T]}L¤ 
 IhK*M )b�
C¯K@`hIdTV�@eÉ}��z~�Z'U�ILUXWY}dK)T8{�}h�xT«UX{�`gK@Uf{-ILUx�]`b{*Ig°¦`

R 
 Z W k ��0¦R 
zR±Ô:�g¶hk Z W k ILK*M R�)IZ W k��90ÂR�)bRSÔ��g¶Lk�Z W k
¤¹}d|z`g°¦`g|X� W X = Eg� FSU�¤¹}d\Y\Y}h�xT+WY�z�§`hM:W_IhUf`g\½��UX{*ILUzUX{�`)`�Á$Z�W�°dIL\Y`�K*e�`z}h¤ 
"ILK-M6) W^T�e�\�`hIL|X\Y�
`hÁ¦Z�W�°�Ih\Y`gK�U4UX}¯UX{�`6`hÁ¦Z�WY°dIL\�`gK*e�`�}L¤*UX{�`6UV�G}b�hÔ:�g¶d�g¿SIhZ�Uf}d�@ILU¬I	
zRSÔ��g¶Lk�IhK*M;)bR±Ô:�g¶hk��6ª¯Z'|£e�}�|X}�\Y\^IL|X�
¤¹}d\Y\Y}h�xT]K�}h� ¤¹|X}��¼UX{�`b~�|f`�°:W�}�Z*T�e�}d|f}d\Y\_Ih|f��F'�©ÀÂ�

¶ �



�-!3254 �
j]{'W_T]\_IdTVUG|f`hT8Z�\YU TV}�\�°¦`hT }dZ�|�WYK'WYUfW^IL\�~�|f}d��\Y`g� 7cUf{'`P`hÁ¦Z*IL\�WYU8�+~�|f}d��\Y`�� W^T]M:`heÉW_M�Ih��\Y`¯¤¹}d|
� ¿±ILZ�UX}��@IhU�I+��{�`gK Z � Z¦� ¶d»��'Z�U��*`he�}��§`hT Z�K-M:`he�W^M�IL��\�`P��{�`gK Z � Z � 6:�
�	� � � � �	�- � ���!�� � �. � �B�	�!������!#0$��'&'�(� )�-.�1 �!&(�.1
B4`gU£Z*T�M:`gK'}�Uf`6��� �P�	�ÉRV�Ék*Uf{�`6T8Z��*T8`g�zWY|XWYK��G}L¤*|¬ILUXWY}�K-IL\�TVZ'�*TV`gU¬T�}h°¦`g|�Uf{�`6}dK�`g¿¹\Y`gUXUf`g|¥IL\Y~'{*IL�*`gU

�����]`hÁ¦Z�WY~*`hMb��WYUX{�Z�K�W�}�K&ILK*M�W�K:UX`g|�T8`he�UfW�}�K,I�T�TVZ�� ILK-M�~�|f}�M:Z-e�Ug��B4`gUcZ*T£IL\^TV}bM:`�K�}�UX`]����
� �C�R8��k
UX{�`,TVZ��*T8`g�zW�|fWYK'��}L¤ �P� �ÉR8��k���{�}¦T8`+TVZ'~�~*}�|fU<W_T]Uf{'`E¤±Ih�zWY\��+}L¤£¡*K�W�Uf`,TVZ��-TV`gU¬T«}h¤�������Eg�
j]{�`gK�� egILK²��`@W^M:`gK�UfW©¡-`hM ��W�Uf{
Uf{'`@TVZ��-TV`g�zW�|fW�K��@}L¤ 
� �C£RV�Ék¯UX{*ILU�eÉ}�K*T8W_TVU¬T�WYK
Uf{'`@TV`gU¬T

}h¤xUf{�`�¤¹}d|f� RX¶E���Ék � Uf}d��`gUX{�`g|���W�Uf{�`��z~�U8�ÃTV`gU����ÙFSU�¤¹}�\�\Y}h�xTPK�}h��WY�z�§`hM:W�ILUX`g\Y�z¤¹|f}d� Uf{�W^T
`g���*`hM�M:W�K��§ILK*M ¤¹|X}�� e�}�|X}�\Y\^IL|X��F�� X UX{*ILUbUf{'`�¤¹}�\Y\�}h��WYK��@|f`�TVZ�\�U+RSM:Z'`+}�|fW���W�K*IL\�\Y�)UX}ÃFô�-IL|f|¬I�RSe¤
´	�L¸¾kGIhK*M)Ih\_T8}�}d��U�IhWYK�`hMz��W�Uf{ÃILK�}dUf{�`�|¯�z`�Uf{�}�Mz���zB4W^TV}h°:W�
�RSe�¤x´½¶ F�¸¹kfk6{�}d\_M�T&7
H.�����IJIJK<ML �#������B4`gUD= �*`<ILK@Ih\Y~�{*Ih�*`gU]��W�Uf{@IhU \�`hI�T8U]U8�]}b\�`gUfUX`g|�TÉ�cj]{�`gK�Uf{'`P`hÁ¦Z*IL\�WYU8�
~�|X}���\�`g�¼W^T�ILK)Z'K*M:`he�W^M�IL�'\Y`P~�|X}���\�`g� ¤¹}d| �P� �ÉR8��k6}d|	
� �C£RV�ÉkS¿¹|�ILUXWY}dK*IL\£T8`g|fW�`hT]}h°¦`g|G=��
�-!3254 � j]{�`>}d|fW���WYK-IL\P~�|X}¦}L¤�}h¤�FS�*IL|X|�I�Uf{-ILU�eÉ}�|f|X`hTV~*}dK*M:`hM�Uf}
Uf{'`>Z�K-M:`he�W^M�IL��W�\YW�UV�²}L¤+UX{�`
`hÁ¦Z*Ih\YWYU8�
~�|X}���\�`g� ¤¹|f}d� 
� �C£RV�Ék�� I�T³°¦`�|f�
Uf`he�{�K�W^egIL\<ILK-M Z*TV`�M M:W�|f`heÉUf\Y��IhK `gK-e�}�M:WYK'�0}h¤§I
j�Z�|fW�K����@I�e�{�WYK'`¯{*Ih\YUXWYK��+~�|X}���\�`g���

� w���o�t$� � �u	�/�� &orq �
F�� ILK�U UX}bUf{*IhK%
+{�`g|X`�~�|f}h¤¹`hTfT8}�|¯Dx��D6{�}hÇ�|fZ�UG��{�},M:W_TXe�}h°¦`g|f`hM,I��ÂIL~�WYK�Uf{�`]¡*|¬TVU,Õf~�|X}¦}L¤¬Ö�}L¤

UX{�`PZ�K*M�`he�W_M'IL��W�\YWYU8�+|X`hTVZ�\�UPR±e¤ ´©¶d¶�¸¾k¬»:~�|X}L¤¹`hTXTV}d|PQ*��
x|fW���}d|fWY`ÉÇ���{�}+W�K*M:W_e�ILUf`�M%�z`xUf{'`P�]}dK*M:`g|8¤¹Z�\
|X`�¤¹`g|f`�K*e�`x´ ·L¸¦IhK*M�~'|f}L¤¹`�TfTV}d|cF���Q¦W��z}�Kx¤¹}�|�Uf{'` ~*`g|¬TV}dK*IL\�~*IL~*`g|¬T�{'`]eÉ}��z��Z�K�W^e�IhUf`hM��z`�ILK*MP¤¹}�|�IL\Y\
UX{�`�`g¿±e�}�K�°¦`g|�TXILUXWY}�K-T��]`�{*IdM%UX{*ILUGIh\Y\Y}h�G`hM�Uf}bWY�§~�|f}h°¦`cUX{�`«¡-K*IL\�°¦`�|�TVW�}�K+}h¤4UX{�W_Tc~*Ih~*`g|g�]Q¦~*`heÉW_IL\
UX{*ILK%
'T�IL|X`bIL\^TV}�M:Z'`PUf},~�|f}h¤¹`hTfT8}�|xC��¦Æ�`g�*`g|&76T8`he�UfW�}�K�F'� X W_T W�K�¤±I�eÉU�I+e�}dK*TV`hÁ¦Z�`gK-e�`¯}h¤�TV`g°¦`�|�IL\
M:W^Tfe�Z-TfTVW�}�K*Tc�G`�{*I�M+Uf}d��`gUX{�`g|g��º�WYK-IL\Y\��,F���Z*TVU�IL\^TV}bUf{-ILK%
+UX{�`+Õ�B�C¯�*}d|�ILUX}�W�|f`<M:`PD6}�����WYK-ILUf}dWY|X`
`gU�M G FôK�¤¹}�|f�rILUfW^Á$Z'`6H�ILUX{�`g�@IhUfW_Á¦Z�`hÖPR±B�CEDGF8H�i��¯K'WY°¦`g|¬TVWYU��`6M:Z��xZ��`g�*`he��IPH)}�K�Uf|��`hIL\¹k�¤¹}d|�W�U�T 
�WYK-M
T8Z�~�~*}�|XUbM:Z�|XWYK��+UX{�`b~�|f`g~-IL|�IhUfW�}�K)}h¤6Uf{'`E¡-|�TVU�°¦`�|�TVW�}�K@}L¤�Uf{'W_T]~*Ih~�`�|g�

����@hßáç4ß ç�ëL@hæ6æ8øIJ�æXähä�ß âLã ägïLæ�ë¾î � O � @hî��¦å¹ïLëcõ^ò¾÷ M þTN�î�å-M ÿTN�úS>4æcïhç¹æXä�Þ�àáå¹æXÞ�ä GIJ�æS÷�îÉå¾æ=O

¶ �



�  	�bs �o�w-��
´½¶�¸bC��<B#@ O C��Y»�� �ÎXÍ¦Ë�Ï��±Ð,�¦Ì ����� ��*I�L#:ÎÉÌ�Î��¦Ë$(µÍ¦Ð,���	�'Ñ¦Ì �SÐ_Ì*ÎI� � �¦Ò�ÓYÎ * (É»�
�}dZ�|fK��6}L¤�B4}�K*M:}dK
H�IhUf{��4Q¦}�ed��R"6$k�»�P�»�~�~¥�%F F¦Åh¿�F F � »c¶ �¦À¦¶

´	6L¸b[(@6OPQ�j(@6B�
��Y»PO8@A�Pj(@6NPC-�&@6O Dx��»�xÑ$�±Ð,�¦Ì�Ñ�ÓG(hÎ+��Ð¾Î�(²Ñ¦Ì�Í ���*ÎÉÐ,��Ó½Ñ¦Ì$#¦Ë�Ñ #:Î (É»+Q¦~�|XWYK��d`g|
�6`g|X\_IL�'»�¶ � � Å

´ X ¸�DG®�ª<ºcº�OG�PjÄDx�Y»���Î+�ÉÐ¾Î ( �fÑ$�±Ð,�¦Ì�Ì�Î�Ó�ÓYÎ ( Í�� Ð,*+Ñ #:Î�GÌ'Ð¾Î�»�j�`he�{�K�W^egIL\bO�`g~*}�|XU>À �L¿±Å:»,B�FVj�a£»
acIh|fW^T�»�¶ �¦À��

´	F�¸�DG®�ª<ºcº�OG�PjÈDx�Y»��«Ñ$�SÐ,�¦Ì�Ñ�Ó �Î�Ó½Ñ$�±Ð,�¦Ì (EÑ¦Ì�ÍI�fÑ$�±Ð,�¦Ì�Ñ�Ó (hÎ ��Ð¾Î (É»�j]{�`�}�|g��D6}��z~�Z'Ug�:Q�eÉWS�Y» �.��»$~'~��
·h¿f¶ X »c¶��$�$6

´ ·L¸��xC �bFfQ,H��Y»�H�C6j�F�
¦C�Q @��bFfD��+�Y»�O¯ª<[�F8N�Q�ª<N�
���»	�bÐYÓ½Ò�Î � ��� (��8ÎÉÌ ���I� � �¦Ò�Ó�Î+*��6Í¦Ð,���	�'Ñ¦Ì �SÐ_Ì�Î
Î �gË�Ñ$�±Ð,�¦Ì ("!A� �^(�Ð �±ÐTSLÎ&Ñ^( �*ÎXÏ�� (����&Ñ@Ì�Î #¦Ñ$�±ÐTSLÎ�(���Ó½Ë��±Ð,�¦Ì:»�ac|f}�e�`�`hM:WYK'�¦T�}L¤xQ¦���z~*}¦TVW^I�WYKµapZ'|f`
H�IhUf{�`g�rILUfW^egT�» �6}�\S� 6 � »�~�~�� X 6 X ¿ X À � »6¶ �¦ÀhÅ

´ ÅL¸�@6F8B#@6NP[(@6O 
�Q*��»#�<Ë �"��*+Ñ$�SÑ$�pÓ½Ñ¦Ì$#¦Ë�Ñ #:Î (%Ñ¦Ì�Í'*+Ñ¦Ï%�'Ð_Ì�Î (É»��6}�\±�*C�»�C<egI�M:`��zW_e�ac|f`�TfT�»�¶��$ÀDF
´áÀg¸ 
<F8[�[¯ª<N�Q�C���»6O��bj�j(@6O¼Æ��Y»�&�ÌQ���*ÎÃÍ:ÎXÏgÐ_Í¦Ñ¦ÒgÐYÓ½Ð �+QN���@(���*�Î�� ���¦Ò�ÓYÎ+* (ÃÑ¦ÒL�¦Ë����fÑ$�±Ð,�¦Ì�Ñ�Ó(�Ë�Ò (hÎL�,('���'���Î�Î-�'Ñ�� �±Ð_Ñ�ÓYÓRQ@ÏL��*I*+Ë��SÑ$�±ÐTSLÎH*I�¦Ì �¦Ð_Í^(É»�j]{'`g}�|���D6}��z~¥��Q�e�W±�Y» � ��»�~�~�� X 6$�h¿ X X ÀÂ»
¶�� � Å

´ � ¸b®PCbQ�®PF 
 ��Q�®PF � �Y»)(+*1� ��� SLÎXÍ>Ó½Ð,*+Ð �8ÎXÍ¦Ì�Î (L(
���*Î����Î+* �¦Ì*� Ì�Ð �VÎµÑ¦Ë�����*+Ñ$�±Ñ,+cÐ ��� Í¦Ð (+�SÑ¦Ì�Ï�Î
��Ë�Ì�Ï��±Ð,�¦Ì (É»�j]{�`�}�|g�4D6}d�z~�Z�U���Q�eÉWS�Y» ��>4»�~�� 6$À�¿ X � »c¶��$�dÔ

´	�L¸bF8[�CPOxO¯C�ª�� ®��Y».-#�*ÎEË:Ì (���Ó SgÑ¦ÒgÐYÓ½Ð �+Q'�����/�*Î+Î ��Ë:ÐTSgÑ�Ó�ÎÉÌ�Ï�Î5� ���¦Ò�ÓYÎ+*0����� � �1����Î�Î)243��	56� (4+�Ð �/�
Ë�Ì�Ñ�� QzÐ_Ì^��Ë��7"�¦Ë ����Ë �98rÑ�Ó �	�'Ñ¦Ò�ÎL�xÑ¦Ì�Í@Ñ����*Ó½Ð_Ï�Ñ$�±Ð,�¦Ì (É»�Q�F8CPH:
���D6}d�z~�Z�U��Y» ��»�F�»*~���·$6�Fd¿S· X 6�»
¶��$À �

´½¶gÔL¸ � ª;�]C<[�C�Q�®PFGN��Y»6´ WYK�Õ¬B�C j�F8N�G �$6@ac|f}�e�`�`hM:WYK'�¦TfÖh¸S»£B4`he�U���N¯}dUf`hTPWYK
D6}��§~�Z�Ug��Q�e�W±�Y» � ��P�»
Q¦~'|fWYK'��`g| �6`g|f\^IL��»�¶ � �$6

´½¶�¶�¸ � O¯ª<[<���Y»)-#�*Î,Î �gË�Ñ�Ó½Ð � Q�� � �¦Ò�ÓYÎ *6����� �fÑ$�±Ð,�¦Ì�Ñ�Ó&(hÎ+�ÉÐ¾Î (�+cÐ ���
*+Ë¦Ó �SÐ7�*Ó Ð_ÏgÐ �SÐ¾Î�(�Ð_Ì ���*Î���������Ð_Ï�Ñ�Ó(hÎ+*+Ð,�ÉÐ_Ì$#²Ð (§Ë:Ì�Í:ÎXÏ�Ð_Í¦Ñ¦Ò�ÓYÎ�»<´ W�K�ÖdC¯Z�Uf}d�@ILU¬I:»�B�ILK��dZ*IL�d`hT�IhK*M�ac|f}d��|¬IL�z�zW�K��¦Ö�»cFfDGCPB�a(G � 6
ac|f}�eÉ`g`hM:W�K��¦T8¸S»*B4`he�U��*N¯}�UX`hT]WYK�D6}d�z~�Z�U���Q�e�W±�Y» � > P�»�~���¶gÔ:¶É¿f¶d¶ 6�»pQÂ~�|fW�K���`g| �6`g|X\_Ih��»4¶��$� 6

´½¶ 6L¸ � O¯ª<[=�,�Y»�� ��*�ÎÃÏL�¦Ì (hÎ ��Ë-ÎÉÌ'Ï�Î (����ÃÑ?>¥Ñ$���¦Ë � ������Î � �+Q ���'���*Î@�"� ����Ð_Ï�Ñ�Ó�(hÎ+*+Ð,�ÉÐ_Ì$#�» B�FVj�a
j�`he�{�K�W_e�IL\�O�`g~*}�|XU5� 6L¿±Å�F'»4acIh|fW^T�»�¶ � �$6

´½¶ X ¸ � �PFfDG® Æ��Y»*Q�CPB�ª<H�CPC C���»@��Î *+Ð,��Ð_Ì$#�(A��Ñ¦Ë��"��*+Ñ$�SÑ$�GÓ½Ñ¦Ì$#ÂË:Ñ #:Î�(É»�Q¦~�|XWYK��d`g| �6`g|f\^IL��»�¶ � � Å
´½¶ F�¸,B�FfQ�ª �EF � Bc�áa���».-#�*ÎPÐ_Í:ÎÌ �SÐ �+Q1� � �¦ÒÉÓYÎ+*������1��Î #¦Ë$Ó Ñ��EÎ ShÎÉÌ �,(�� SLÎ+�1���*Î<Í¦Ð,�ÎXÏ�� � � �hÍ¦Ë�Ï�� ��������Î�Î

Ñ¦Ì�Í+ÏDQ�Ï�Ó½Ð_Ï1(hÎ+*+Ð # � �¦Ë � (É»B�¯} 
��¦CM
dIdM4��N<ILZ%
����M
�|�IhWYWYK-T 
¦}�Û¥OEQ$O�»dTV`g|��¦CÈÅ�»¦~�� F�¶�ÔL¿ F�¶ X »4¶��$À �
R¹WYK@Z%
�|�ILW�K�WY`�K4k

´½¶g·L¸+Q�F8H>ª<N
F��Y»B�PÎXÏL�L#¦Ì�ÐDC�Ñ¦Ò�Ó�Î�(hÎL� (E+cÐ ���9*+Ë¦Ó �SÐ7�*Ó Ð_ÏgÐ �SÐ¾Î�(<Ð_Ì ���*ÎA��������Ð_Ï�Ñ�Ó$(hÎ+*+Ð,�ÉÐ_Ì$#�»*´ WYK,Ö�H�ºcD�Q�G � �
ac|f}�eÉ`g`hM:W�K��¦TXÖL¸S»�B4`he�U���N¯}dUf`hT]W�K�D6}��z~�Z'Ug��Q$e�WS��»%P > ��»�~¥��¶gÔ$À�¿f¶�6�Ô�»�Q¦~�|XWYK��d`g| �6`g|f\^IL��»�¶�� � �

6�Ô



´½¶gÅL¸+Q�F8H>ª<N�F���»�� ��*�Î�����ÎÌ4� ���¦Ò�ÓYÎ+* ('�����+Ñ¦Ë �"��*+Ñ$�SÑ +cÐ ���N*+Ë¦Ó �SÐ7�*Ó Ð_ÏgÐ �SÐ¾Î�(É»cac|fW�°�IhUf`�e�}d�z��Z�K�WY¿
egIhUfW�}�K

´½¶LÀg¸+Q�F8H>ª<N F��»-#�*Î§Ì �¦Ì�Í:Î �VÎ+�+*+Ð_Ì�Ð (+�±Ð_Ï)ÏL��*1�*ÓYÎ � Ð � Q:���rÑ�GÌ�Ð �8Î@Ñ¦Ë�����*+Ñ$�"�¦Ì:»�´ WYK²Ö�H)}dU�TfÖ�»]H��
B4}dUf{*IhWY|f`�¸S»�~�~�� X � Fd¿�FÂÔ�Ô:»£®¯`�|f�	�`hTÉ»�¶ � ��Ô

´½¶ � ¸+Q�F8H>ª<N�F��Y»�a£`g|�T8}�K*Ih\£e�}��z��Z�K�W^e�IhUfW�}�K
´½¶ �L¸bÆW@6[(@6O C��Y»��,Ð (+�±Ñ¦Ì�Ï�Î�Ñ¦Ë��"��*+Ñ$�SÑ �'Ñ S�Ð_Ì$# Ó½Ñ�� #:Î�Í¦Ð (+�±Ñ¦Ì�Ï�Î ���?�GÌ�Ð �8Î Ñ�*+ÒgÐ #¦Ë�Ð � Qh»�´ W�K
ÖdH�ºpD�Q�G ��Ô�ac|f}�e�`g`�M:WYK��ÂTfÖh¸S»�B4`heÉUg�6N¯}dUf`hT+WYK�D6}��§~�Z�Ug�]Q$e�WS��» � ��>�»]~��6·dÔ � ¿S·�¶g·:»bQ¦~�|XWYK��d`g|
�6`g|X\_IL�'»�¶ � ��Ô

6:¶


