
� �������	��

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

�(�

13254�6�798;:=<57?>5@=A0BC40DFE�G�HJI
K�LNMPOJQ5R�SNTVU0WFXZY[TV\[]�^�_a`�bcYZ\ZWdXZegf�bihj^kWd\ZWFXZYZYZ\ZX=flf�\;m�nkQomCpNm�q�M	r	`�bcYZ\ZWFXZesftb"Q

u�v W/wxWF\ v WFX[yzftS{e{Y
|~}sft�F�kyV\[]"^t_
��ft\ v WFb)f�\[TV�FY�ftS{e��9^0bc�!�{\ZWFX/LN�JTVWdS!�FW��aX[T �ZW�RxSkTVUlWFXZY[TV\ZW=TV\��xW�r�^kWJyVWJyzf0ftS

m�p0qNm�fkQ�m�p0qNm��x�&`�bcYZ\ZWdXZegf�b�Q u�v W�wxWF\ v WFX[yzftS{e{Y

�����d�F���!�k�l� �9�!XZXZWFSk\�WJ�5^0XZ\ZYo\Z^��F^lb��gf�XZW��kS{^��jyVWde!�0WxWdS!��TVS!WFWdX[TVS!�c���3�a�gbc^keN�
WJy�y�TVS!��yzf�S!�0�gf��lWFY v fCU0W;�sWFWFS�y�TVb;TV\ZWFe�\Z^cWJTV\ v WFX3X=ft\ v WFX�Y v fCy�yV^�� �F^0bc�gf�X[TVYZ^lS{Y
^lS"f;�{XZ^kftek��YZWF\�^t_�yzftS{�l�sft�lWdYFQ5^lX�\Z^;e{WF\=fFT�yVWFe��F^lb��gf�X[TVYZ^lS{Y3�jTV\ v y�TVb;TV\ZWFe¡f��N�
�Ny�TV��f��NT�y�Tz\[]"\Z^cf�SsftXZXZ^��	YZWF\a^t_�yzftS{�l�sft�0WFYF¢gO�Sc\ v TVY��sft�gWdX9�9W��!XZ^0�g^lYZW�f�S{^�UlWJy
��fF]c^t_�^lXZ�£ftSkTVY[TVS!�)yzftS{�l�sft�0W;�F^0bc�sftX[TVYZ^lS{YF¢ u�v TVY
bcWF\ v ^ke�TVY9�sftYZWFe"^lS¤ftS"fCy��
\ZWFXZSgf�\[TVS!��e{WF�F^lb��g^lY[TV\[TV^0S�^t_5\ v W��l^kfFyVY�\ v f�\9f9yzftS{�l�sft�lW3\ZX[TVWdY9\Z^3f�� v TVWFUlW�f�S!e
\ v W�y�TVS!�0�NTVYZ\[TV�¥bcWF\ v ^ke!YoTV\�WFbc�kyV^�]kY�\Z^�f�� v TVWFU0W9\ v WdYZW9�l^£fCyVYF¢ u�v TVY�S{WF�~b�WF\ v ^ke
_¦^lX��F^0bc�sftX[TVS{�§yzf�S!�0�gf��lWFY�fFy�yV^��xYjfx�lWdS!WFX=fFyg�d^lbc�sftX[TVYZ^0S�ft\ v TV� v yVWFUlWJyVY
^t_�f��N�
YZ\ZX=ft�F\[TV^0S¨Qs� v T�yVW�S!^0\x�{XZWFU0WFSk\[TVS!�"bc^lXZW3�{XZWF�JTVYZW��F^0bc�gf�X[TVYZ^lS{Y3� v WFS{WFU0WFX��g^lY[�
Y[TV�NyVWl¢�©�S{W3XZWFYZ�kyV\�^t_a^l�{X��F^lb��gf�X[TVYZ^lS¡bcWF\ v ^ke�TVY¥ftS�TVS{Y[TV� v \�TVS�\ v W3ekT��5WFXZWFSk\
ftYZYZ�{bc�!\[TV^0S!Y"\ v f�\c�{S!e{WFX[yV].\ v W)yzftS{�l�sft�0WFY�\Z^¡�gW��d^lbc�sftXZWFe5¢ u �9^�_ª�!XZ\ v WFX
�F^lS{YZWF«k�{WFS!�dWFY9_¦^ty�yV^��¬_¦XZ^0b­\ v W¥�!XZ^0�g^lYZWde��d^lbc�sftX[TVYZ^0S�bcWF\ v ^ke5Q!Ssftb�WJyV]��®Tz�af
bcW�ftYZ�{XZW�_¦^0X�\ v W
e!WF�0XZWFW9^�_gY[TVb;T�yzf�X[TV\[])�gWF\��9WFWFS3yzftS{�l�sft�0WFYFQsftS{e��®T�Tz�afxb�WF\ v ^ke
_¦^lX�\ZX=ftS{Y[yzft\[TVS{�;�gWd\[�9WFWdS�yzftS{�l�sft�lWdYF¢!`�_¦\ZWFX5e{WFYZ�FX[TV�kTVS!��^l�{X�bcWF\ v ^ke¨Q0�9W
ft�{�NyV]
TV\�\Z^"fc�gfFTVX�^t_j�3�¯b�^ke!WJy�y�TVS{��yzftS{�l�sft�lWdYFQaftS{e�Y v ^�� v ^��?TV\�]lTVW=yVe!Y3TVS!Y[TV� v \ZY
TVS�\ v W�ftYZYZ�{bc�{\[TV^lS{Y3�!S{e!WdX[yV]lTVS!�¡\ v W�yzf�S!�0�gf��lWFY�ftS{e v ^t�&TV\���f�S��gW��!YZWde�\Z^
�!XZ^ke{�!�dWcf;\ZX=f�S!Y[yzf�\[TV^lS¡�!XZ^k�dWFe!�{XZWc�gWd\[�9WFWdS�\ v W�yzftS{�l�sft�lWdYF¢

° ±s²x³5´5µ3¶�·;¸o³º¹Jµ�²

:Z»�E=25¼®½�½=40DFEJ¼®A{»~¾¥4)¿g¼®½FDFÀ5½=½3EJ254cEZ¾¥A�Á�ÂN¼®»"Á�A{E=¼®Ã{ÂNE=¼®A{»5½�Ä�A!@¥EJ25¼®½¥>oÂk>o4�@0ÅxÆ=Ç 2gÈ�¿gA"¾�4
»54t40¿)EJA)DFA{Á�>�Âk@J4
É¦ÂN»5Ê{À�ÂNÊ{4�½FËlÌ�ÂN»�¿~Æ=ÇÍ2sÈ)¿gA;¾¥4�»54�4l¿"Â;»54�¾	Á�4�E=2¨Aº¿�Ä�A{@9DFA{Á�>�Âk@J¼z»¨Ê
É¦Âk»¨Ê{À�ÂNÊ{4�½FËlÌ

ÎoÏ¦Î ÐÒÑaÓ­Ô�ÕPÖ)×¯Ø
×g×5Ô?Ù0Õ	ÚkÕoÛ	Ü9Ý5Þk×~ß�Ý¨Ø
àoá9Ý5ào×ºâNã
13254xä�4�É¦¿�AkÄaåc7.2�ÂN½�½=4t4�»¡Âk»�¼®»�DF@=4lÂk½=43ANÄæÁ�A5¿g4�É®É®¼z»¨Ê¥É¦Âk»¨Ê{À�ÂNÊ{4�½9¼®»"@J40DF4�»gE�È!40Âk@J½�ç�ègé{êlë=ì
<gÀoD=2¬Â�ÉªÂN@=Ê!4cÄíÂkÁ�¼®ÉzÈ�AkÄ¥É¦Âk»¨Ê{À�ÂNÊ{4�½3¾325¼¦DJ2.ÂkÉ®Éa2oÂlÃ{4)@JA{À5Ê!25É®È¡E=2¨4)½dÂNÁ¡4)Âk¼®Á+>5@JA{Á�>5E=½
EJ254c»54�40¿~EJA¡D�ÂkEJ4�Ê{A!@=¼®½=4)ÂN»�¿~DFA{Á�>�Âk@J4�½=ÀoD=2¯ÉªÂN»5Ê{ÀoÂkÊ{4t½0é!Ä�A!@¥EJ254cÄ�A!ÉzÉ®Ak¾3¼®»5Êc@=4lÂk½=A!»5½0Å
î uxv TVY)�9^lXZ� v ftY)�gWFWFS	�¦�sftXZ\[TzfFy�yV]{��_¦�!S{e{WFe.�k]~\ v W¤wxWF\ v WFX[yzf�S!e{Y��9^lb��!�{\ZWFX)Lk�JTVWFS{�FW¡h9WJ�
YZW�ftXZ� v }!^l�{S{egf�\[TV^lS­�9TV\ v¬ï Sgf�S!�JTzfFy)YZ�{�!�g^0XZ\�_¦XZ^lbð\ v W�wxWF\ v WFX[yzftS{e{Y¡©�XZ�kftSkTVñ�f�\[TV^lS­_¦^lX
LN�JTVWdSk\[T ï ��h9WFYZW�ftXZ� v ��w�MP©3�ò�9TV\ v TVS�\ v Wxógôsõ5ö®÷øô{���!XZ^��ZWF�d\FQg÷=ö®ùgú¨���{XZ^t�íWF�F\9S{^!¢sûNmCüC�íýlü0üC�íýNmCûN¢
uxv W3_¦^ty�yV^��9TVS!�¡bcWFb��gWFXZY¥^t_
\ v Wþhx����OíL!�¬�{XZ^��ZWF�F\3�F^0Sk\ZX[TV�!�{\ZWFe~\Z^)\ v TVY;�sft�sWFXc�®y�TVYZ\ZWFe�TVS
fCyV� v f��gWF\[TV��fFyo^0XZe!WdX=�Jÿk}!X=f�S!�dWFYar�X=ftñ=TVWFXZ|!Q0}!X=f�S!�3U0f�Sc�¥ftXZbcWJyVWdS!|{Q0hjWdbc�F^3Lk\ZX=flf�\Zb)ftSsKlQ��0ftS
u XZWF�!X | Q5wjTVWd��M.T �ZS{�kflf�XZe!Y | Qs��f�XZ��M¯T�y�yVWdbcY |



� 19A¬4�»�Â��5É®4������	�	
���
��¡E=254¬Âk>5>5@JA{>5@J¼¦ÂkE=4�É¦Âk»5Ê!À�ÂkÊ!4�Ä�A!@¤Â¬>�ÂN@=EJ¼ªDCÀ5É¦Âk@�Âk>5>5É®¼¦D�ÂNE=¼®A{»aì
�;¼���4�@=4�»gE)>¨@=A{>o4�@JE=¼®4�½�AkÄ¥EJ254�É¦Âk»5Ê!À�ÂkÊ!4�½cÁ�Â��!4cE=254�Á ½JÀ5¼®EdÂ��¨Éz4�Ä�A!@þ¿º¼���4�@J4�»gE)À5½=4t½
� 4{ì Ê�ìoÄ[A{@)¿g¼��æ4t@=4�»gE�EZÈs>o4�½�AkÄ�Âk>5>¨Éz¼¦D�ÂNE=¼®A{»¨½0é¨Ä�A{@�¿g¼��æ4�@J4�»gE)½=EFÂkÊ!4�½"¼®»¬E=254¡¿º4�Ã{4�É®A!>��
Á�4�»gE�>5@=A5DF4t½=½0é§4�EdD��tì���DFA!Á¡>�ÂN@=¼®½=A!» Âk»o¿ DtÂkE=4tÊ{A{@J¼®½dÂkEJ¼®A{» 254tÉz>¨½¡E=A&DJ25AgA!½=4¬E=254
ÂN>5>5@JA{>5@J¼ªÂNE=4cÉ¦Âk»5Ê!À�ÂkÊ!4�Ê!¼zÃ!4�»�Â�½J4�E�ANÄj¿g4t½=¼®@=40¿ >5@=A!>�4�@JE=¼®4�½§Ä�A{@�Â�Ê{¼®Ã{4t»�>¨À5@=>oA{½J4{ì

� 19A;Á�Â��!4�¼®Ea>oA{½J½=¼��5É®4¥EJA�� �"!�
�
�#$!%�'&9Â§Á¡A5¿g4�É!Ä�@JA{Á A!»"É¦Âk»¨Ê{À�ÂNÊ{4�¼®»gE=AcÂk»5A!E=254�@lì{<gÀ�DJ2
EJ@dÂN»5½=É¦ÂkEJ¼®A{»5½�Âk@J43»540DF4t½=½dÂN@=È�E=A;ÄíÂ{DC¼zÉ®¼®EdÂNE=4�4�»5Ê!¼z»¨4�4�@=¼®»5Ê�¼z»�Âk>¨>5É®¼ªDtÂkE=¼®A!»)>5@=AlBF40DFEJ½0é!E=A
¼®»�DC@=40ÂN½=4~@=4"�ZÀ5½FÂ��5¼®É®¼®EZÈ.AkÄ(�g»5Ak¾3É®40¿gÊ!4�Á¡A5¿g4�É®½)�o4�EZ¾¥4t4�»­>5@=A0BC40DFE=½lé¥ÂN»�¿¬E=A.4t»�Â��5É®4
À¨½=4)ANÄj¿g¼���4�@=4�»gE;ÉªÂN»5Ê{ÀoÂkÊ{4t½¥¼®».¿g¼��æ4t@=4�»gE3½=EFÂkÊ!4�½�ANÄjÂ�½=¼®»5Ê!É®4�>¨@=A0BF4lDFE0ì
�;»&¼®Á¡>oA{@JEdÂk»gE)Âk½J>�4lDFE�¼®»*��A!E=2&EJ254�½J4�>oA{¼®»gE=½�¼®½"EJ2�ÂkE�40Â!D=2?É¦Âk»5Ê!À�ÂkÊ!4�4�Á+��A5¿g¼®4�½

¿g¼���4�@=4�»gE¥ÂN½=½JÀ5Á¡>5EJ¼®A{»5½9Â��oA{À5E9E=2¨43A,�{BF40DCE=½¥ÂN»�¿)>¨@=A5DF4�½J½=4�½�E=A)�o43Á¡A5¿g4�É®É®40¿�élÂk»�¿)Â���A!À5E
25Ak¾ E=254�Á¡A5¿g4�É®É®¼®»5Ê)>5@J¼zÁ�¼®E=¼®Ã{4�½�¼®».Â�ÉªÂN»5Ê{ÀoÂkÊ{4;½=25A!À5É¦¿-�o4)À5½=4l¿�ìo13254�½=4�Âk½=½JÀ5Á¡>¨E=¼®A{»5½
Âk@J4�ANÄ�E=4�»�Á�Â!¿g4¥¼®Á�>5É®¼ªDC¼zEJÉ®Èsé.�5À5E/�oA{EJ2�Ä�A!@¥DJ25AgA{½=¼®»5Ê�ÂkÁ¡A!»5Ê)Âk»�¿�EJ@dÂN»5½=É¦ÂkEJ¼®»5Ê0�o4�EZ¾¥4t4�»
É¦Âk»5Ê!À�ÂkÊ!4�½)¼®E)¼®½)4�½J½=4�»gEJ¼ªÂNÉ3E=2�ÂNE)E=2¨4�½=4.¿g¼���4�@=4�»gE�À5»�¿g4t@=É®Èg¼z»¨ÊPÂk½J½=À5Á�>5E=¼®A{»¨½"Âk@J4�Á�Â{¿º4
4"15>5É®¼¦DF¼®E0ì

ÎoÏ$2 Ð Ñ�Ó Ô�ÕPÖ�×.Ø9×s×5Ô?Ý¬Ø
×gÖðÛ	×gÙlÑ
ÕaÔ43=Õ�Þ¡ÚNÕ�Û	Ü9Ý5Þ�5[Ø9à.ß[Ý5Ø9à�á9Ý5ào×5âkã
:Z»	E=2¨4�>�Âk½JEcÄ�4�¾�È{4lÂk@=½léaÂ~»gÀ5Á+�o4�@�ANÄ§ÂNE=EJ4�Á¡>5EJ½)2�ÂlÃ!46�o4�4�»?Á�Â{¿º4)E=APDCA{Á¡>oÂk@=4�Âk»�¿
DFÉ¦Âk½J½=¼ Ä�È.åc7 Á�A5¿g4�É®É®¼z»¨Ê"É¦Âk»¨Ê{À�ÂNÊ{4�½lì�132¨4�½=4¡D�ÂN»7�o4�Ä�A{À5»o¿~¼®»&ç98gé;:oé=<5é�ègé�êlë=ìoÇ	4)¾3¼®ÉzÉ
¿g¼®½dDCÀ5½=½cE=2¨4¤¿g4CäæDF¼®4�»�DF¼®4�½�AkÄ�40Â{DJ2¬AkÄ�E=2¨4�½=4�ÂkEJE=4�Á�>5E=½lì513¾�A¡>�ÂN@dÂkÁ�4�E=4t@=½�DtÂk»7�o4)À5½J40¿
E=A�D=2oÂk@dÂ!DFE=4t@=¼®½=4)ÂkÉ®É5ANÄaE=254t½=4)DFA{Á�>�Âk@J¼®½=A{»�ÂkE=EJ4�Á¡>¨E=½0é!»�ÂNÁ¡4�É®ÈcE=254c¿g4�Ê!@=4�4cAkÄ�½=¼®Á�¼zÉ¦ÂN@=¼®EZÈ
ÂkÁ�A{»5Ê�EJ254�ÉªÂN»5Ê{ÀoÂkÊ{4t½�E=2oÂkEc¾¥4t@=4¡DFA!Á¡>�ÂN@=40¿�éoÂk»�¿¯E=2¨4¤ÂNÁ¡A{À¨»sE3ANÄ/¿g4�EFÂk¼®É®½cE=2�ÂNE�¾3Âk½
½=EJÀ�¿g¼®40¿~¼®»�E=254"DCA{Á¡>oÂk@=¼®½JA{»aì

> »54cAkÄ�EJ254;ä�@=½JE�ÂkEJE=4�Á�>5E=½�ÂNE�Â0�¨@=AsÂ!¿~DFA{Á�>�Âk@J¼z½JA{»�AkÄjåc7?Á¡A5¿g4tÉzÉ®¼®»5Ê)É¦ÂN»5Ê{À�ÂNÊ{4�½
¾3Âk½3E=2¨4þ<º¼z½JÈg>52gÀ5½?�Z:�>5@JA0BF40DFE�ç98gé�:kë=ì,� »gÀ5Á+�o4�@�ANÄ
É¦Âk»¨Ê{À�ÂNÊ{4�½�¾/ÂN½¥À¨½=40¿~EJA"Á�A5¿g4�ÉoE=254
½dÂNÁ¡4�½J¼zÁ�>5É®4)EdÂN½@��ì�13254�ÄíÂNÁ¡¼®É®È¡ANÄ�ÉªÂN»5Ê{ÀoÂkÊ{4t½�EJ2�ÂkE�¾/ÂN½)¼®»sÃ!A{É®Ã{4l¿.¾3Âk½)Ã!4�@=È*�¨@=AsÂ!¿�Å
A 4�»¨4�@=¼¦D;1�Âk½@�g½lé5å(�c6(Bxé >DCE> <òé5å(�)�c<�ì�ÂN»�¿�A!E=254�@J½0ìF��½3Â)@J4�½=À5É®Elé5E=2¨4�Á�A5¿g4�É®½�E=2oÂkE
¾�4�@=4PDCA{»5½JE=@=ÀoDFE=40¿ Ã{ÂN@=¼®40¿?DFA{»5½J¼¦¿g4�@dÂ��5É®Èsé�Âk»�¿?A!»5É®È	Ê{4�»54t@dÂkÉ;>5@=A!>�4t@=E=¼®4�½~ANÄ�E=2¨4.É¦Âk»��
Ê{ÀoÂkÊ{4t½�DFA{À5É¦¿G�o4)½=EJÀ�¿g¼®40¿�ìIH3A�ä�»�ÂkÉ9DFA{Á�>�Âk@J¼®½=A{»�>oÂk>o4�@�ÂN>5>�4lÂk@=4l¿¡¼®»~E=2¨4�É®¼®E=4t@dÂkEJÀ5@=4!ì
13254�8�1��Z4"��A{@JE¤ç9<të¥ÂkÉ®½JA�Âk¼®Á�40¿~ÂkE)DFA{Á�>�Âk@J¼®»5Ê¡Â+�5@JAsÂ!¿~½dDFA!>�4�ANÄ¥Á¡A5¿g4tÉzÉ®¼®»5Ê�É¦Âk»��

Ê{ÀoÂkÊ{4t½J�gÈ�Á¡A5¿g4�É®É®¼®»5Ê�EJ254�½FÂkÁ¡4�EdÂN½@��¼®»�Á�ÂN»gÈ�É¦ÂN»5Ê{À�ÂNÊ{4�½lìk13254;>5@=AK�5É®4�Á�AkÄaE=AgA)É®¼®E=EJÉ®4
½=¼®Á�¼zÉ¦ÂN@=¼®EZÈ/ÂNÁ¡A!»5Ê¥EJ254�½J4�E9AkÄ5É¦Âk»5Ê!À�ÂkÊ!4�½�¾/ÂN½a>�ÂN@=EJÉzÈcÂlÃ{A!¼ª¿º40¿L�sÈ)DFA!»�DF4�»gEJ@dÂkEJ¼®»5Ê�Á~Âk¼®»5É®È
A{»~Á�Aº¿º4�É®Éz¼®»5Êc¿gA{Á~Âk¼®»�Âk»�¿(¼z»ºÄ�4�@=4t»�DF40�g»5Ak¾3É®40¿gÊ!4{é5Âk»o¿�É®40ÂlÃg¼®»5Ê"DFA!»sEJ@=A!É�¼z½J½=À54t½�A{À¨E¥ANÄ
E=2¨4"DFA{Á�>�Âk@J¼®½=A{»�4��æA!@=E0ì

�ðEJ25¼®@d¿­DFA{Á�>�Âk@J¼®½=A{»?4"��A{@=E�¾/ÂN½�Á�Â!¿g4�ÂNE�E=254.7/M��;:�N O!ê¬¾¥A!@@�g½=2¨A{>­A{»?Ä�A!@=Á�ÂNÉ
Á¡A5¿g4tÉzÉ®¼®»5Ê;ÉªÂN»5Ê{ÀoÂkÊ{4t½9Ä�A{@P�s»¨Ak¾3Éz4l¿gÊ{4"�?��ÂN½=40¿�½JÈs½JE=4�Á�½�ç�ètë=ìk1325¼®½�4"��A{@=E3ÂkÊgÂk¼®»�Âk¼®Á¡40¿�ÂkE
DFA!Á¡>�ÂN@=¼®»5Ê"Â�Ã!4�@=ÈG�5@=AgÂ{¿�½J4�E�ANÄ
É¦Âk»¨Ê{À�ÂNÊ{4�½ �@� C BQ�JH{é C McéF��:@�c73é5åL��6LB�éR�c7�<g:=6;73é
>)S/T 85é C :@B > 6(��é
åLU;V!<RWX��ìY��ÊgÂk¼®»aé9Âk½"Â¯@=4�½JÀ5É®E0é9A!»5É®ÈP@FÂkE=2¨4�@"Ê!4�»54�@FÂkÉ�DFA!»�DFÉ®À5½J¼zA!»5½
DFA!À5É¦¿Z�o4"¿g@FÂl¾3»aì

�;ÉzÁ�A{½JE3E=254�A!>5>�A!½=¼®E=4�DJ25A{¼¦DF4�¾3Âk½cÁ�Â!¿g4)¼®»&ç�êlë=ìo1325¼®½c4"�æA!@=E)DFA!Á¡>�ÂN@=40¿¬Â�ÄíÂNÁ¡¼®É®È
AkÄ)DFÉ®A{½J4�É®ÈP@J4�É¦ÂkE=4l¿&É¦ÂN»5Ê{À�ÂNÊ{4�½ � >)C7> <�é C7> �c7/BI�=å�é C A C A�éXW > 6�åL�D�c<�é9åL��6LB�é
� C BQ�=H!éQ[;:@B�é�å U;V <RW�éæÂNÉ®ÉjÂN¼®Á¡40¿~ÂkE)åL�D�c<¯4"15>�4t@=E=¼®½J4�Á¡A5¿g4�É®½0éoÂk»�¿¬ÂkÉ®ÉX�o4�¼®»5Ê¡½JÀ�\+�
DF¼®4�»gE=É®È¬>5@=4lDF¼®½=4�Ä�A{@�4�¼®E=254�@�Ä�A!@=Á�ÂNÉ®¼z½FÂkEJ¼zAk»~A!@)A{>o4�@dÂNE=¼®A{»oÂkÉ®¼®½dÂkEJ¼®A{»;�tì=��½"Â @=4�½JÀ5É®E0é�E=25¼®½
½=EJÀ�¿gÈ.¿g¼���4�@=40¿ Ä�@JA{Á+EJ254)>5@J4�Ãg¼zA!À5½�EJ25@=4t4"¼®»~E=254�Ê{@=4lÂkE=4t@�ÂkÁ�A{À5»gE�AkÄ�¿g4�EdÂN¼®ÉaE=A�¾32¨¼ªDJ2



EJ254�É¦Âk»5Ê!À�ÂkÊ!4�½�DFA!À5É¦¿ ��4�DFA!Á¡>�ÂN@=40¿�ìò13254"AK�gÃs¼®A!À5½cÉz¼®Á�¼zEFÂkEJ¼zA!»¡ANÄ/EJ25¼®½�½JE=À�¿ºÈP¾3Âk½cAkÄ
DFA!À5@=½J4)E=2¨4�@J4�½=EJ@=¼¦DFEJ40¿PÂN>5>5É®¼¦D�Â��¨¼zÉ®¼®EZÈgì

��É®É9AkÄ�EJ25¼®½þDtÂk»7�o4�½=À5Á�Á�ÂN@=¼®½=40¿�Âk½;Ä�A!ÉzÉ®Ak¾3½lÅgAkÄ�EJ4�».E=2¨4"À5»o¿g4�@=É®Èg¼®»5Ê.Âk½J½=À5Á�>5E=¼®A{»¨½
ÂN»�¿PÂN¼®Á¡½cAkÄ3E=254�É¦ÂN»5Ê{À�ÂNÊ{4�½�¾¥4�@J4¡½JAP¿g¼��æ4t@=4�»gE�E=2�ÂNE)E=254tÈP>5@J4�Ã{4t»sEJ40¿&Â Á¡40ÂN»5¼®»5ÊkÄ�À¨É
DFA!Á¡>�ÂN@=¼®½=A!»aéJ¾325¼®Éz49¼®»cA{EJ254�@
DtÂk½=4t½
EJ254¥ÂN>5>5É®¼¦D�Â��5¼®É®¼®EZÈ¥ANÄ�Â�Á¡40ÂN»5¼®»5ÊkÄ�À¨É£DFA!Á¡>�ÂN@=¼®½=A!»�¾3Âk½
É®¼®Á¡¼®E=4l¿¡EJA~ÉªÂN»5Ê{ÀoÂkÊ{4t½D�oÂk½=4l¿¬A{»¬Ã{4�@JÈP½JE=@=A!»5ÊPÂN»�¿.EJ254�@J4FÄ�A{@J4¡É®¼®Á¡¼®E=¼®»5Ê�Âk½J½=À5Á�>5E=¼®A!»5½0ì
:Z»?A{E=2¨4�@"¾�A{@F¿g½0Å�DCÀ5@=@J4�»gE�DFA!Á¡>�ÂN@=¼®½=A!»	4"�æA!@=EJ½�2�ÂlÃ{4G��4�4t» É®¼®Á¡¼®EJ40¿.EJAP4t¼zEJ254�@�@FÂkE=2¨4�@
½J2�ÂkÉ®É®Ak¾ DCA{Á¡>oÂk@=¼®½JA{»5½�A!»"Â �5@JAsÂ!¿K�í½J4�E9AkÄ�É¦ÂN»5Ê{À�ÂNÊ{4�½lé�A!@aE=Ac¿g4�EFÂk¼®É®40¿"DCA{Á¡>oÂk@=¼®½JA{»5½�¾3¼®E=2
Â(Éz¼®Á�¼zEJ40¿¡ÂN>5>5É®¼¦D�Â��¨¼zÉ®¼®EZÈ�E=A~Â�»�ÂN@=@JAk¾ ½=4�EcAkÄ�ÉªÂN»5Ê{ÀoÂkÊ{4t½0ì5132¨4">5À¨@=>oA{½=4�AkÄ�E=25¼®½�>oÂk>o4�@
¼®½�EJA">5@JA{>oA{½J4�Âc»5AkÃ!4�Éo¾/ÂlÈ�AkÄaA!@=ÊsÂN»5¼®½=¼®»5Ê)É¦ÂN»5Ê{À�ÂNÊ{4�DFA!Á¡>�ÂN@=¼®½=A!»5½0ìN1325¼®½�»54�¾ Á�4�E=2¨Aº¿
Ä�A!@"DFA!Á¡>�ÂN@=¼®»5Ê¡É¦ÂN»5Ê{À�ÂNÊ{4�½�¾3¼zÉ®É�4t»�Â��5É®4�À5½"EJA.>o4�@ZÄ�A!@=Á Â¯DFA{Á�>�Âk@J¼z½JA{»¬AkÄ�É¦Âk»¨Ê{À�ÂNÊ{4�½
ÂNE�Ã{Âk@JÈg¼z»¨Ê�¿g4�Ê!@=4�4t½)AkÄ/¿º4�EdÂN¼zÉZéoÂkÉ®É®Ak¾3¼z»¨Ê�À5½)Â�Ê{4t»54�@dÂNÉ¥DFA!Á¡>�ÂN@=¼®½=A!» ÂNEc25¼®Ê{2.É®4�Ã!4�É®½�AkÄ
Â��5½=EJ@dÂ{DCE=¼®A{»aéo¾325¼®É®4)»5A!Ec>5@=4�Ã!4�»gE=¼®»5Ê~Á¡A!@=4c>5@J40DF¼®½=4¡DFA!Á¡>�ÂN@=¼®½=A!»5½�¾32¨4�»54�Ã!4�@)>oA{½=½J¼��5É®4{ì
�;» 4"15>5É®¼¦DF¼®E¡@=4t½=À5É®E.ANÄþA!À5@.DFA{Á�>�Âk@J¼®½=A{»­Á�4�E=25A5¿­¾3¼®É®É(�o4¬¼z»¨½=¼®Ê{2gE�¼®» E=2¨4&¿g¼��æ4�@J4�»gE
ÂN½=½=À¨Á¡>5EJ¼zA!»5½�E=2oÂkE9À5»�¿g4t@=É®È)E=2¨4¥É¦Âk»¨Ê{À�ÂNÊ{4�½9E=AL��43DFA!Á¡>�ÂN@=40¿�ì > À5@9Á¡4tE=25A5¿c¾3¼®É®É{4�»oÂ��5É®4
À5½cEJA ¿º4�E=40DCE"¾3254t»PEJ254�½=4~Âk½J½=À5Á�>5E=¼®A{»¨½�DFA!@=@=4t½=>oA{»�¿ A{@)¿g¼��æ4t@0éaÂN»�¿�é�Âk½)Â�@=4�½JÀ5É®E0é�¾�4
D�ÂN»¡¾�4�D�ÂN»~4"15E=4�»�¿�A!À5@/DCA{Á¡>oÂk@=¼®½JA{»�E=A�E=254cÁ�Â%15¼zÁ�À5Á É®4�Ã!4�É�AkÄ
¿g4tEdÂk¼®É�>o4�@=Á�¼®E=E=4l¿+�gÈ
EJ254c½=2�ÂN@=40¿.ÂN½=½JÀ5Á¡>5EJ¼®A{»5½lì

� �Pµ������
´¨¹
	gµ�²���
�³���µ3¶

13254�4t½=½=4t»�DF4~AkÄ¥EJ254¡Âk>¨>5@=AgÂ{DJ2	E=A~É¦Âk»5Ê!À�ÂkÊ!4¤DCA{Á¡>oÂk@=¼®½JA{».EJ2�ÂkEc¾�4¡Â{¿gÃ!AºDtÂkE=4�¼®»PEJ25¼®½
>�ÂN>�4t@�¼®½�EJ2�ÂkE3¾�40�o4�Ê{¼®»7�gÈ¡4�1º>¨Éz¼¦DF¼®EJÉzÈ(Ä�A{@JÁ�À5É¦ÂkEJ¼z»¨Ê)E=254�Ê{AsÂNÉ®½3E=2�ÂNE�40Â!D=2¯AkÄ�E=254�ÉªÂN»��
Ê!À�ÂkÊ!4�½�E=@J¼®4�½�E=A�Â{DJ25¼®4�Ã{4!ìs<gEJ@dÂN»5Ê{4�ÂN½�¼®E�Á�ÂlÈc½=4t4�ÁPék¾�4�¿gAZ
I�	��EFÂ��!434�¼®E=254�@�E=2¨4�½=Èg»gEdÂ%1
A!@�E=254c½J4�Á�ÂN»sEJ¼¦DF½�AkÄaEJ254�É¦ÂN»5Ê{À�ÂNÊ{4�½3Âk½�Â)½JEdÂk@JE=¼®»5Ê�>�A!¼®»sEjÄ�A{@�EJ254)DFA{Á�>�Âk@J¼®½=A{»�é �¨À5E¥¾�4
DFA!»�DF4�»gEJ@dÂkEJ4)¼®»5½=EJ40Â{¿ A{»¡EJ254+�,� !�#9
�EJ2�ÂkE3EJ254)É¦Âk»5Ê!À�ÂkÊ!4�¿g4t½=¼®Ê{»54t@=½�EJ@=¼®40¿�E=A¡Â!DJ25¼®4�Ã{4{ì
:Z»�¼zEJ½=4�É Ädél½JÀ�DJ2¤Â;Ê{AgÂkÉ!A{@=¼®4�»gEJ40¿�Âk>5>¨@=AsÂ!DJ2"EJA�É¦Âk»5Ê!À�ÂkÊ!4¥DFA!Á¡>�ÂN@=¼®½=A!»)¼®½a»5A!E
»¨4�¾)Å5ç�ètë

ÂNÉz@J40Â{¿ºÈ)½=>o40Â��g½�Â���A!À5E¥Â�Æ=>5À¨@=>oA{½=4��ø¿g@J¼®Ã{4�»5Ì�DFA!Á¡>�ÂN@=¼®½=A!»aékÂk»�¿�¿g¼®½JE=¼®»5Ê{À¨¼z½J254�½xÄ�A{@JÁ�ÂNÉz¼��
½FÂkE=¼®A!»¡Âk»�¿(A{>o4�@dÂNE=¼®A{»�ÂNÉ®¼z½FÂkEJ¼zA!»¤ÂN½¥EZ¾�A"¿g¼®½JE=¼®»�DFE3Ê!AsÂkÉ®½�ANÄa½=4�>oÂk@dÂNE=4c½=4tE=½3AkÄ9É¦Âk»5Ê!À�ÂkÊ!4�½0ì
13254~½FÂkÁ¡4~¿g¼®½=EJ¼z»oDFE=¼®A{»­¾3Âk½�Á~Â{¿g4�¼z» ç�êtë�EJA ¿º¼zÃg¼¦¿g4~E=2¨4.É¦Âk»5Ê!À�ÂkÊ!4�½"EJ2�ÂkE¡ÂN@=4PDCA{Á+�
>�ÂN@=40¿òì��3Ak¾�4�Ã{4�@lé¥Â£Ä�E=4�@�½JÀ�DJ2 ÂP¿g¼®½JE=¼®»�DFEJ¼zA!» ��ÂN½=40¿?A!» É¦ÂN»5Ê{À�ÂNÊ{4�Ê!AsÂkÉ®½léQ�oA{EJ2 EJ254�½J4
>�ÂN>�4t@=½�½JÀR�5½J4��!À54�»gE=É®ÈPDFA!»�DF4�»gEJ@dÂkEJ40¿¯A{».½JÈs»gEFÂ{DFEJ¼ªD�Âk»�¿�½=4tÁ�Âk»gEJ¼ªD;¼®½=½JÀ54�½;¾3¼zEJ25¼®»~40Â{DJ2
Ê!@=A{À¨>aì
13254c»5AkÃ!4�É®EZÈ�AkÄ
A!À5@3Âk>5>5@JAsÂ!D=2~É®¼®4�½�¼z»~EJ254;ÄíÂ{DFE�E=2oÂkE3¾�4�À¨½=4c½=À�DJ2.É¦ÂN»5Ê{À�ÂNÊ{43Ê!AsÂkÉ®½

»5A!E"A!»5É®È&Âk½¡Â¯ä�@J½=E¡¿g¼®Ãg¼®½=¼®A{»­DF@=¼®EJ4�@=¼®A{»�éX�5À5E�E=2oÂkE�¾�4�À¨½=4.¼®E�Âk½�E=2¨4�½JA{É®4-��Âk½J¼®½�Ä�A{@
EJ254~4�»gE=¼®@=4.DFA!Á¡>�ÂN@=¼®½=A!»aìa:Z»­A!E=254�@�¾�A{@F¿g½0Å9A!À5@¡Âk>¨>5@=AgÂ{DJ2 DFA!À5É¦¿~BFÀ5½=EJÉ®È*��4.D�ÂNÉzÉ®40¿­Â
ÆJ>5À5@=>oA{½J4"�=¿g@=¼®Ã{4t»5Ì¡DFA{Á�>�Âk@J¼®½=A{»�Á¡4�EJ25A5¿�ì
:Z»	½=A!Á¡4�¾32oÂkEcÁ¡A!@=4�¿g4�EdÂN¼®ÉíéòA{À5@"DCA{Á¡>oÂk@=¼®½JA{»¬Á¡4�EJ25A5¿.>5@JA5DF4�40¿g½¡ÂN½cÄ�A!ÉzÉ®Ak¾3½lÅ�Ç	4

ä�@J½=E�¿g¼®½=EJ¼®»5Ê{À5¼®½J2)25¼®Ê{2cÉ®4�Ã{4tÉ;�,�	!�#9
�EJ2�ÂkE9E=2¨4¥É¦Âk»¨Ê{À�ÂNÊ{4�¿g4�½J¼zÊ!»54�@J½�2�ÂlÃ{4xE=@=¼®40¿�E=AcÂ{DJ25¼®4�Ã!4{ì
:Z»�Ê{4�»¨4�@dÂNÉíéNE=254�½J4�¾3¼®É®É,�o4��!À5¼®E=4�Â��¨½=E=@FÂ{DFE�DFA{»�DC4�>5E=½�½=ÀoD=2¡ÂN½cÆ=4"15>5@J4�½=½J¼zÃ!4�>oAk¾¥4t@=Ì�éòÆ=4"1��
40DCÀ5EdÂ��5¼®Éz¼®EZÈgÌ�égÆJ@=4�À¨½dÂ��¨¼zÉ®¼®EZÈgÌ�é¨ÆZÄ�A!@=Á�ÂNÉ0>¨@=40DF¼®½J¼zA!»5Ì�4tEdDkì�H3A!E=¼¦DF4�E=2�ÂNEaEJ254�½=43Âk@J4�E=2¨4¥EZÈg>o4�½
ANÄ
¿g¼®½=E=¼®»�DCE=¼®A{»5½3ÂkÉ®½JA)À5½=4l¿�¼®»Pç�ètëaÂk»�¿¯ç êtë=ì!:Z»¡A!À5@¥Âk>¨>5@=AgÂ{DJ2¡¾�4�EJ254�»~>5@=A5DF4t40¿�E=A�Âk»�ÂNÉ��
Èg½=4;¾325¼¦DJ2��+&"� �����	
�EJ254�É¦Âk»¨Ê{À�ÂNÊ{4�¿g4�½J¼®Ê{»54�@J½32�ÂlÃ{4;4�Á¡>¨ÉzAkÈ!40¿�E=A�Â{DJ25¼®4�Ã{4;E=254t½=4cÊ{AgÂkÉ®½0ì
13254t½=4�Á¡4tE=25A5¿g½;¾3¼zÉ®ÉX�o4"½JA{Á¡4t¾32�ÂkE;Á¡A{@J4"DFA!»�DF@=4tE=4¡EJ2�Âk»¬E=2¨4¤DFA!@=@J4�½=>oA{»�¿º¼z»¨Ê.Ê{AgÂkÉ®½0é
ÂN»�¿.DFA!À5É¦¿-��4�E=4t@=Á¡½;½=À�DJ2PÂN½~ÆdDFA!Á¡>oA{½=¼®EJ¼zA!»�ÂkÉ®¼ EZÈsÌoéaÆJ¼®»gÄ�A{@JÁ�ÂNE=¼®A{»�25¼¦¿g¼®»5Ê!Ì�é9ÆJ½=4�>�ÂN@dÂ%�



E=¼®A!»�AkÄaDFA{»gE=@JA{É®Ì�él4�EFDkìg7�Â{DJ2�AkÄaEJ254�½J4�Á¡4tE=25A5¿g½9E=A)Â!D=2¨¼z4tÃ{4�Âk»¡Â��5½=EJ@dÂ!DFE�Ê{AgÂkÉ�DtÂk»�¼®E=½J4�É Ä
�o4�@=4�ÊgÂk@d¿º40¿	Âk½)Â�½JA{Á�4�¾32�ÂkE;Á¡A!@=4"DFA!»�DF@J4�E=4�Ê{AsÂNÉZégÄ�A!@�¾32¨¼ªDJ2.¾�4¡D�ÂN» ¿g¼®½FDF4�@=»	4tÃ{4�»
Á¡A!@=4¡DFA!»�DF@J4�E=4~Á¡4tE=25A5¿g½lé
ÂN»�¿¬½=A.A!»&@J40DFÀ5@J½=¼®Ã{4�É®ÈgìQ�3E�E=2¨4¡É®Ak¾¥4t½=E)É®4�Ã!4�É®½)AkÄ�EJ25¼®½"@J4"�
DFÀ5@J½=¼®Ã{4tÉzÈ~ÂkÉ®E=4t@=»�ÂNE=¼®»5Ê�Ê{AsÂNÉ��kÁ¡4tE=25A5¿�¿g40DFA!Á¡>oA{½=¼®EJ¼zA!»aé!¾¥4;¾3¼zÉ®É�Âk@J@=¼®Ã{4)ÂkE�Ã{4t@=È¡½J>�4lDF¼ äæD
½=Èg»gEdÂ!DFE=¼¦DcA!@�½J4�Á�ÂN»sEJ¼¦D�>¨@=A{>o4�@JE=¼®4�½�ANÄ�E=254)É¦ÂN»5Ê{À�ÂNÊ{4�½3¼®» �!À54�½JE=¼®A{».½JÀ�DJ2PÂk½;½=ÀR�¨>5@=A5DF4"�
¿gÀ5@J4"DFA!»5½=EJ@=À�DFEJ½0éoÊ{É®AK��ÂkÉ�½JEdÂkEJ4c@=4�>5@J4�½=4t»sEFÂkEJ¼zA!»5½0éòÀ5½=4cAkÄ9Ä�A!@=Á~ÂkÉ�DFA!»5½=EJ@=À�DCE=¼®A{»5½léo4�EdDkì

� DF@JÀ�DF¼¦ÂkÉ�>�A!¼®»sE~¼®½~E=2�ÂNE.½=ÀoD=2i¿º4�EdÂN¼zÉ®40¿ É¦ÂN»5Ê{À�ÂNÊ{4PDCA{»5½JE=@=ÀoDFE=½&ÂN>5>�4lÂk@.¼®» E=25¼®½
Ê{AgÂkÉ��kÁ�4�E=2¨Aº¿�¿g40DCA{Á¡>oA{½J¼®E=¼®A{»�EJ@=4�4Z!,�"�"��� ����
��0�'� � ��& � &"!	
 ��
��X���0� ��&����J&��"&L��
;�.#	���,& �
��
G� ��&)#�!�
��
�R!	�,&�é5ÂN»�¿�»5A{E�½=¼®Á�>5É®È)A{»�EJ254(��ÂN½=¼®½�AkÄ
Âc½JÀ5>�4t@ZäæDF¼¦ÂNÉaA{@x½=4�Á~Âk»gE=¼¦D�½=¼®Á�¼zÉ¦ÂN@?�
¼®EZÈsì
Ç	49¾3¼®É®É{»5Ak¾&¿g¼®½FDFÀ5½=½9EZ¾�A3¼®Á¡>oA{@=EFÂk»gEaDFA!»5½=4��!À54t»�DF4�½�E=2�ÂNE�Ä�A!É®ÉzAk¾ Ä�@=A!Á ½JÀ�DJ2¤Â§Ê{AsÂNÉ��

A{@J¼®4�»gE=40¿?DFA{Á�>�Âk@J¼z½JA{»¬Á¡4�EJ25A5¿�é�»�ÂNÁ¡4�É®È�ÅF�þÂ~Á�40Âk½JÀ5@=4�Ä[A{@cE=254~¿g4�Ê!@=4�4~AkÄ3½=¼®Á�¼zÉ¦ÂN@=¼®EZÈ
�o4�EZ¾¥4t4�»PÉ¦ÂN»5Ê{À�ÂNÊ{4�½lé5Âk»�¿ �/Â�Á¡4tE=25A5¿�Ä[A{@�E=@dÂN»5½=É¦ÂNE=¼®»5Ê���4�EZ¾�4�4�»¬É¦Âk»5Ê!À�ÂkÊ!4�½

� � &"!%
����"&�
 ���X� ��& �K&'�%�"& & ��
/
�� ����#�!���������� &����J&"&�
�#$!�
����R!%��&�
 Wa¼®@J½=EaANÄ�ÂkÉ®ÉZéFA{À5@9DFA{Á�>�Âk@'�
¼®½=A!»"Á�4�E=25A5¿�Ê{¼®Ã{4t½
À¨½
¼®»5½J¼®Ê{2gEa¼®»�E=254�¿g4tÊ{@=4t43AkÄ�½=¼®Á¡¼®É¦Âk@J¼zEZÈ3ANÄæEJ254�ÉªÂN»5Ê{ÀoÂkÊ{4t½
¼®»gÃ{A!É®Ã{40¿�ì
Ç 254t»P¿g4�½FDF4�»�¿g¼®»5Ê�E=25@JA{À5Ê!2~E=254)Ê!AsÂNÉ��NÁ¡4�EJ25A5¿�¿g40DFA!Á¡>oA{½J¼zEJ¼®A{»¡EJ@=4�4!é�É¦ÂN»5Ê{À�ÂNÊ{4�½�E=2oÂkE
2�Â!¿�DFA{@J@=4�½J>�A!»�¿g¼®»5Ê�25¼®Ê{2��ZÉ®4�Ã{4�É¨Ê{AsÂNÉ®½�Á�ÂlÈc¾�4�É®É5@=40ÂNÉ®¼z½J4�EJ254�½=4;Ê{AgÂkÉ®½9¼z»¡¿º¼���4�@J4�»gE¥¾3ÂlÈg½0é
Âk»o¿	E=2¨4�@=4FÄ[A{@=4¯2�ÂlÃ{4¡¿g¼���4�@=4t»sE�É®Ak¾��ZÉ®4�Ã{4�É�Ê{AgÂkÉ®½0ì�13254�Éz4tÃ{4�É�ÂNE)¾325¼¦DJ2&E=2¨4�É¦ÂN»5Ê{À�ÂNÊ{4�½
�o4�Ê{¼®».EJA¡¿g¼��æ4�@;¾325¼®É®4þ¿º4�½dDF4t»�¿g¼®»5Ê~E=25@JA{À5Ê!2.E=2¨4)Ê{AgÂkÉ��kÁ�4�E=25A5¿�EJ@=4�4�¼®½�Â�Á¡40ÂN½=À5@J4cÄ�A{@
E=2¨4)½=¼®Á¡¼®É¦Âk@J¼®EZÈ)AkÄ9E=254cÉ¦Âk»5Ê!À�ÂkÊ!4�½0ì

H§A{E=¼¦DF4�EJ2�ÂkE�E=25¼®½cÁ¡40ÂN½=À5@J4�AkÄ3½=¼®Á¡¼®É¦Âk@J¼®EZÈ�D�ÂN»5»5A{E ��4¡¿g4t@=¼®Ã{40¿ �gÈ¬É®AsAK�g¼z»¨Ê�ÂkE�E=254
½=Èg»gEdÂ!DFE=¼¦D�½JE=@=ÀoDFE=À5@J4¡ANÄ¥E=254�É¦Âk»5Ê!À�ÂkÊ!4{Å5É¦ÂN»5Ê{À�ÂNÊ{4�½;¾3¼®E=2¬Ã{4�@JÈ.½=¼®Á¡¼®É¦Âk@�Ê{AgÂkÉ®½�A!»��!À5¼®E=4
DFA!»�DF@=4tE=4�Éz4tÃ{4�É®½3¼®»~E=254)EJ@=4�4�Á�ÂlÈ�¾¥4�É®É�Á~Â��{4c¿g¼��æ4t@=4�»gE�½JÈg»sEFÂ{DFEJ¼¦D)DJ25A{¼¦DF4�½�ÂNE3E=254�Ã{4�@JÈ
É®Ak¾¥4t½=E�É®4�Ã{4tÉíé�Âk»�¿?EJ254�@=4CÄ�A{@J4.É®AsAK�&½JÀ5>�4t@ZäæDF¼¦ÂNÉzÉ®È?Ã{4�@JÈ ¿g¼���4�@=4�»gElé¥4tÃ{4�» EJ25A{À¨Ê{2­E=254tÈ
Âk@J4	¼®»­ÄíÂ{DCE �!À5¼®E=4¬½=¼®Á¡¼®É¦Âk@lì/M�A{»gÃ{4t@=½=4tÉzÈgé�É¦Âk»5Ê!À�ÂkÊ!4�½¡¾325¼¦DJ2 2�ÂlÃ{4.½J¼®Á¡¼®É¦Âk@�½=Èg»gEdÂ!DFE=¼¦D
A{@�½J4�Á�ÂN»gE=¼¦D¡DFA!»5½=EJ@=À�DCE=¼®A{»5½�Á�ÂlÈ¬¼®»	ÄíÂ!DFE6�o4.@FÂ{¿g¼¦D�ÂNÉzÉ®È	¿g¼��æ4t@=4�»gE¡¾32¨4�»­¾¥4~É®AgA,�	ÂkE
25Ak¾ EJ254�½=4�DFA!»5½=EJ@=À�DFEJ¼®A{»5½)Âk@J4"Á�40Âk»�E=AG��4)À¨½=40¿ � ¼®4{ìo¾32gÈ¡EJ254"¾�4�@J4)¼®»�DFÉ®À�¿g40¿ ¼z»¯E=254
É¦Âk»5Ê!À�ÂkÊ!4 ��ì

� � &�� �R����
 ����� �"!�
�
�#$!%� � 
����"&����J&"&.
 #�!�
��
�R!	�,&"
)� ½J40DFA!»�¿&DFA!»5½=4��{À¨4�»�DF4~AkÄ3A{À¨@)>5@=A��
>oA{½dÂNÉ5Ä[A{@9A{@JÊsÂk»¨¼z½J¼®»5Ê�Â;É¦Âk»5Ê!À�ÂkÊ!4/DCA{Á¡>oÂk@=¼®½JA{»)¼®½�EJ2�ÂkE9¼®E�Èg¼®4�É¦¿g½�Â�EJ@dÂN»5½=É¦ÂkEJ¼®A{»�Á¡4�EJ25A5¿
�o4�EZ¾¥4t4�»	E=254�É¦Âk»5Ê!À�ÂkÊ!4�½3¼®»gÃ{A{É®Ã!40¿�ìg1325¼®½�>¨@=A5DF40¿gÀ¨@=4�¾�A{@@�g½cÂk½;Ä�A{É®É®Ak¾3½0Åg¾32¨4�»54�Ã!4�@c¾¥4
¾3Âk»gE3E=A�E=@dÂN»5½=É¦ÂNE=4"Â�DFA!»5½=EJ@=À�DCEþD�Ä�@=A!Á+É¦Âk»5Ê!À�ÂkÊ!4�� G ¼®»sEJA�É¦Âk»5Ê!À�ÂkÊ!4�� H é5¾�4)É®AgA,��À5>E=2¨4�DFA!»5½=EJ@=À�DFE3¼®»�E=254;Ê{AgÂkÉ��kÁ�4�E=25A5¿;E=@J4�4;Ä�A{@�� G ì!Ç	4¥EJ254�»¡EJ@dÂlÃ!4�@=½J4�E=2¨4�E=@J4�4�À¨>s¾3Âk@F¿g½À5»gE=¼®É�¾�4�@=40Â!D=2&Â�»5A5¿g4�Ê~¾325¼¦DJ2 ÂNÉz½JA¡A5D�DFÀ¨@=½�¼z»¬E=2¨4"EJ@=4�4(Ä�A{@�� H ìò1325¼®½�Á�40Âk»¨½�E=2oÂkEÂk>¨>�Âk@J4�»gE=É®È¡EJ254)DFA{»5½JE=@JÀ�DFE�D;¼®½�À5½=40¿ ¼z»G��A!E=2�� G Âk»o¿�� H Ä[A{@�@=40ÂN½=A{» � Ê{AsÂNÉZé{>5À¨@=>oA{½=4	�
Ê�ì!Ç	4�EJ254�»~¿g4�½dDC4�»�¿~¿gAk¾3»g¾/ÂN@d¿g½xÄ�@JA{Á�Ê)¼®»gE=A)EJ254�EJ@=4�4;Ä�A!@�� H E=A�ä�»�¿�É¦Âk»¨Ê{À�ÂNÊ{4�DFA!»��
½=EJ@=À�DCE=½�¾32¨¼ªDJ2~Âk@=4;À5½=4l¿¡¼®»�� H EJA)@=40ÂNÉ®¼z½J4cÊ{AsÂNÉ5Ê�égÂk»o¿�¼®»gE=A)¾325¼¦DJ2�DCA{»5½JE=@=ÀoDFE�D3½J25A{À5É¦¿E=2¨4�@=4FÄ[A{@=4��o4�EJ@dÂN»5½=É¦ÂkEJ40¿�ì

H§A{E=¼¦DF4�EJ2�ÂkE�¼ Ä§DCA{»5½JE=@=ÀoDFE¡D�Âk>5>o40ÂN@=½���A!E=2&¼®» � G Âk»�¿ � H éaEJ25¼®½"¿gAg4�½�»5A{E�Á¡40ÂN»E=2oÂkE¥DjÄ�@=A!Á!� G ½J25A{À¨Éª¿�ÂkÉ®½JAD�o43E=@FÂk»5½JÉ¦ÂkE=4l¿�Âk½�D�¼®»"� H ì��3Ä�EJ4�@¥ÂNÉzÉZékDxÁ�ÂlÈ;Ä�40ÂNE=À5@J43¼z»�� GÄ�A!@�4�»gE=¼®@J4�É®È�¿g¼���4�@=4�»gEc@=4lÂk½=A!»5½�EJ2�Âk»¯¼z»�� H ì5:Z»¨½=E=4lÂ{¿�é�D;Ä�@JA{Á#� G Á�À5½JE ��4�E=@dÂN»5½=É¦ÂNE=40¿¼®»gE=A.Â~DFA{»5½JE=@JÀ�DFE�¾325¼¦D=2	¼®½c¼®»�DFÉ®À�¿g4l¿¬¼z» � H Ä�A!@cE=254�½FÂkÁ¡4�@=4lÂk½=A!»5½cÄ�A!@c¾325¼¦D=2&D�¾3Âk½¼®»�DFÉ®À�¿g4$� G ì



�	Ä[À5@=EJ254�@�>oA{¼®»gE�E=Ac»5A!E=¼¦DF4�¼®½aEJ2�ÂkE9EJ254¥4��æ40DCE=¼®Ã{4�»¨4�½=½�AkÄ�EJ25¼®½aEJ@dÂk»¨½=É¦ÂkEJ¼zA!»)>5@JAºDC40¿gÀ5@J4
¼®½�¿º¼z@J40DFEJÉzÈ¬¿g4�>o4�»�¿g4�»gE)A!».E=2¨4¤¿g4tÊ{@=4t4�AkÄ�½=¼®Á¡¼®É¦Âk@J¼®EZÈ+��4�EZ¾�4�4�»	EJ254�EZ¾¥A�ÉªÂN»5Ê{ÀoÂkÊ{4t½0ì5:[Ä
� G Âk»o¿"� H Âk@J4¥Ã!4�@=È�¿g¼��æ4�@J4�»gE�¼®»)E=2¨4�¼®@
Ê!AsÂNÉz½9Âk»�¿þ¼z»�E=2¨4¥Á�4�E=25A5¿g½�E=254tÈ)À5½=43EJA�Â!D=2¨¼z4tÃ{4EJ254�½=4;Ê{AgÂkÉ®½0ékEJ254�»(Ä�A{@9Á�ÂN»gÈþDCA{»5½JE=@=ÀoDFE=½cD�¼z»�� G é{¾�43¾3¼®É®É52�ÂlÃ{43EJA)E=@FÂlÃ{4�@J½=4;À5>�E=A �!À5¼®E25¼®Ê!2)¼®»"EJ254¥EJ@=4�4L��4CÄ�A{@J4325¼®E=E=¼®»5ÊcÂ;»5A5¿g4¥½J2�Âk@J40¿�¾3¼®E=2�E=254�E=@J4�43Ä[A{@ � H ì,W¨A{@9½JÀ�DJ2¤Â;25¼®Ê{2»5A5¿g4 � � Âk»"Â��5½=EJ@dÂ!DFE9Ê{AsÂNÉ���éFE=2¨4�@=4�¾3¼®ÉzÉk¼®»)Ê!4�»54�@FÂkÉ��o4�Ã{4�@JÈcÁ�Âk»gÈ�DFA!»5½=EJ@=À�DCE=¼®A{»5½x¾325¼¦D=2
DFA!»gE=@=¼��5À¨E=4.EJA	@=40ÂNÉz¼®½J¼z»¨ÊPEJ2�ÂkE�Ê!AsÂkÉZé9¾325¼¦DJ2­¾¥A!À5É¦¿	@J4�»�¿g4�@~EJ254.Á¡4tE=25A5¿	¼®»54��æ40DCE=¼®Ã{4{ì
1325¼®½�¼z½�AkÄ"DFA!À5@=½J4	4"1�Â{DFEJÉzÈ ÂN½�4�1º>o40DFEJ40¿�é3½J¼®»�DF4¬E=@dÂN»5½=É¦ÂNE=¼®A{» Á�40DJ2�Âk»¨¼z½JÁ¡½���4tEZ¾¥4�4t»
EZ¾�A¡DFÉ®A{½J4�É®È�@J4�É¦ÂkEJ40¿~É¦Âk»5Ê!À�ÂkÊ!4�½�¾3¼®É®É=�o4"Á�A{@=4c4"��40DFEJ¼®Ã{4�E=2�ÂN».E=25A!½=40�o4�EZ¾�4�4�»&¿g¼®½JEdÂk»gE
É¦Âk»¨Ê{À�ÂNÊ{4�½lì

�J�"& ��� ��� � ��
�
6W¨@=A!ÁðE=254�Â��oAkÃ{4)EZ¾�A�DCA{»5½J4��!À54�»�DF4t½)Ä�@JA{ÁðA!À5@�DFA!Á¡>�ÂN@=¼®½=A!»~Á¡4�EJ25A5¿ � Â
Á�40Âk½JÀ5@=4�Ä�A!@)É¦Âk»5Ê!À�ÂkÊ!4"�Z½=¼®Á¡¼®É¦Âl@=¼®EZÈ�ÂN»�¿&Â >5@=A5DF40¿ºÀ5@=4�Ä�A!@)É¦Âk»5Ê!À�ÂkÊ!4"�íEJ@dÂN»5½=É¦ÂkEJ¼®A{»;�té�¾�4
D�ÂN»�¿g4t@=¼®Ã{4)EZ¾�A�>5@=40¿º¼ªDCE=¼®A{»5½3EJ2�ÂkE3D�ÂN» �o4)À5½J40¿�E=A�E=4�½JE�EJ254cÃ{ÂkÉ®¼¦¿g¼®EZÈ"ANÄ
A{À¨@¥>5@JA{>oA{½FÂkÉZì
�{ì�:[Ä¡¾�4PEFÂ��!4	EZ¾¥A­@=4tÉªÂNE=40¿ åc7ÒÁ¡A5¿g4�É®É®¼®»5Ê	É¦Âk»5Ê!À�ÂkÊ!4�½0é3Âk»o¿ ¾¥4&DFA!»5½=EJ@=À�DCEPEJ254�¼®@
Ê!AsÂkÉ��NÁ¡4�EJ25A5¿P¿g4lDFA{Á�>�A!½=¼®E=¼®A{»	EJ@=4�4t½0é�E=254t» EJ254�½J4.E=@J4�4�½¡½J25A{À¨Éª¿?DFA{¼®»�DC¼ª¿º4 ÂNE"EJ254
25¼®Ê!254�½=E;É®4�Ã{4�É®½lé�Âk»o¿¡½J25A{À¨Éª¿G�o4�Ê{¼®»~E=A¡¿º¼zÃ!4�@=Ê!4"ÂkE3EJ254)É®Ak¾�4�@¥É®4�Ã!4�É®½�¼®»~E=254c25¼®4�@FÂk@'�
DJ2gÈsì�W¨À5@=EJ254�@JÁ¡A{@J4{élE=254�É®4�Ã{4tÉz½�¾3254�@J43E=254�E=@J4�4�½/�o4�Ê{¼®»)EJA)¿g¼��æ4�@9½J25A{À5É¦¿)DCA{@=@J4�½=>oA{»o¿
EJA)A{À5@x¼z»gEJÀ5¼®E=¼®A{»5½9A!»�25Ak¾­½=¼®Á¡¼®É¦Âk@�E=2543É¦Âk»¨Ê{À�ÂNÊ{4�½¥ÂN@=4�ÂN»�¿�A{»�EJ254�»�ÂNE=À5@J4�ANÄæEJ254�¼®@
¿g¼���4�@=4t»�DF4�½lì
ê5ì�:[Äc¾¥4�EdÂ��!4�Â¯Á¡A5¿g4�É�4"15>5@J4�½=½J40¿­¼®»&A!»54¡ANÄ�E=254~EZ¾�APÉ¦Âk»¨Ê{À�ÂNÊ{4�½lé
ÂN»�¿&ÂN>5>5É®ÈPEJ254
EJ@dÂk»¨½=É¦ÂkEJ¼zA!»">¨@=A5DF40¿gÀ¨@=4)¿g4�½FDF@=¼��o40¿~Â��oAkÃ{4{ék¾�43½=2¨A{À5É¦¿�4�»�¿(À5>�¾3¼®E=2�ÂcÁ¡A!@=4�A{@�É®4�½J½
»�ÂNE=À5@FÂkÉ5¿g4�½FDF@=¼®>5EJ¼®A{»)ANÄºEJ254�½dÂkÁ�49Á¡A5¿g4�Ék¼®»)EJ254�A{EJ254�@�ÉªÂN»5Ê{ÀoÂkÊ{4!é�A{@lé0ÂNÉzEJ4�@=»oÂkE=¼®Ã!4�É®Èsé
¾�4"½J25A{À¨Éª¿ ��4�Â��5É®4)EJA¡4"15>5É¦ÂN¼z»~>5@J40DF¼®½=4tÉzÈ¬¾32gÈ.DF4�@=EFÂk¼®»PDFA!»5½=EJ@=À�DCE=½�DFA{À5É¦¿~»¨A{E(�o4
EJ@dÂk»¨½=É¦ÂkEJ40¿�¼®»¤Â§»�ÂkEJÀ5@dÂNÉ5¾/ÂlÈgé�¼®»�E=4�@JÁ¡½9AkÄ�Á¡¼®½J½=¼®»5Ê�DFA!@=@=4t½=>oA{»�¿g4t»�DF4�½ �o4�EZ¾�4�4�»¡EJ254
Ê!AsÂkÉ��NÁ¡4�EJ25A5¿�E=@=4t4�½3Ä�A!@3E=254cEZ¾�A�É¦Âk»5Ê!À�ÂkÊ!4�½0ì
:Z»~E=254�Ä�A!ÉzÉ®Ak¾3¼®»5Ê)½J40DFEJ¼zA!»5½0éo¾�4)¾3¼®É®É�>�4�@øÄ�A{@JÁ 4�1¨Â!DFE=É®È~E=2¨4�½=4�EZ¾¥A�4�1º>o4�@J¼zÁ�4�»gE=½§Ä�A{@

EZ¾�A"Á�A5¿g4�É®É®¼z»¨Ê�É¦ÂN»5Ê{À�ÂNÊ{4�½�Ä[A{@��s»¨Ak¾3Éz4l¿gÊ{4"�?��ÂN½=40¿�½=Èg½JE=4�Á�½0ì

� � µ ���	��´�� ���

13254.¿g4t½=¼®Ê{»­AkÄ � Ä�A!@=Á~ÂkÉ��c½=>o40DF¼ äæDtÂkE=¼®A!» É¦ÂN»5Ê{À�ÂNÊ{4�½�Âk»o¿	Ä[@dÂkÁ�4�¾�A{@@�g½)¼®½lé�¼®»&Ê!4�»54�@FÂkÉZé
��ÂN½=40¿þA{»)Â�»gÀ5Á+��4t@�ANÄ¨ÂN½=½JÀ5Á¡>5EJ¼®A{»5½o¾3¼®E=2c@=4�½J>�4lDFE�E=A3EJ254�Ê!AsÂkÉ®½oE=254xÉªÂN»5Ê{ÀoÂkÊ{4t½ �lÄ[@dÂkÁ�4�¾�A{@@�g½
>5À¨@=½=À¨4{ìQ� »sÀ¨Á+��4�@cANÄ¥Ä�@FÂkÁ�4�¾¥A!@@�g½c2�ÂlÃ{4��o4�4�» ¿º4�½=¼®Ê{»¨40¿¬Ä�A!@cÁ¡A5¿g4�É®É®¼®»5Ê¡Âk»�¿¬½J>�4lDF¼��
Ä�Èg¼®»5Ê&DFA!Á¡>5É®4"1­EdÂN½@�g½¡¼®» ¾325¼¦DJ2 @J40Âk½JA{»5¼®»5Ê­>5É¦ÂlÈg½¡Âk» 4t½=½=4t»sEJ¼¦ÂkÉ)@JA{É®4{é3Â	»gÀ5Á+�o4�@�AkÄ
¾325¼¦DJ2�ÂN@=4)Á�4�»gE=¼®A{»¨40¿�Â��oAkÃ{4{ìg132¨4"Âk½J½=À5Á�>5E=¼®A{»¨½J�o4�25¼®»�¿�E=2¨4þ¿º4�½=¼®Ê{»~ANÄjEZ¾�A�AkÄ
EJ254�½J4
Ä�@FÂkÁ�4�¾¥A!@@�g½ �NÉ¦Âk»5Ê!À�ÂkÊ!4�½0ék»oÂkÁ¡4tÉzÈ C BaH �!å(�)�c<�ÂN»�¿-�c7�<g:=6�7?2�ÂlÃ!4)��4�4t»PDFA{Á�>�Âk@J40¿�ì
13254�DCA{Á¡>oÂk@=¼®½JA{»)2�ÂN½�½=2¨Ak¾3»"EJ2�ÂkE�EJ2543Ê{AgÂkÉ®½9AkÄ�E=2543É¦ÂN»5Ê{À�ÂNÊ{4�½ �lÄ�@FÂkÁ�4�¾¥A!@@�g½
ÂN@=4 �!À5¼®E=4
½J¼zÁ�¼®ÉªÂN@0ì


òÏ¦Î �G5[à�Ñ­ß[×
��×gß�àoÕ�Ý¨ßíâ
�3E3EJ254cE=A{>~É®4�Ã!4�É�ä�Ã!4cÊ{AsÂNÉ®½¥2�ÂlÃ!4)��4�4t»P¿g¼®½=EJ¼z»¨Ê{À5¼®½=2¨40¿ � E=2¨4�»gÀ5Á+�o4�@J¼z»¨Ê"@J4FÄ�4�@J½�E=A�EJ254
Ê!@dÂk>¨25½3½=25Ak¾3»~¼®»�äoÊ{À5@J4D<,�tì



�¯ÎPÙlÞkÝ5Ø�â�Ü9Ý5Þk×gØ�ÚkÓ�� EJ254¥½JE=@JÀ�DFE=À¨@=4�ANÄòÂ;½JÈs½JE=4�Á N ½
Âk@FDJ25¼®E=40DFEJÀ5@=4;½=25A!À5É¦¿0�o43E=@FÂk»5½J>�Âk@'�
4t»sElÅ5½J>�40DC¼Vä�D�ÂkEJ¼zA!»5½�½J25A{À¨Éª¿ ��4�DFA{Á�>5@=4�2¨4�»5½=¼��5É®4��

�-2	Þk×gá�â�Ý�� 5[ß 5¦ÙFÓ�� ½=>o40DF¼ äæDtÂkE=¼®A!»5½�ÂN»�¿&ÂN@dDJ25¼®E=40DCE=À5@J4�½~½=25A!À5É¦¿*�o4.40Âk½J¼®ÉzÈ&Â!¿5Âk>¨E=40¿ E=A
DJ2�ÂN»5Ê{¼®»5Ê�@=4��!À5¼®@=4tÁ¡4�»gE=½lé{»¨4�¾ �g»5Ak¾3É®40¿gÊ!4{é{4tEdDkì®égE=A�ÂkÉ®É®Ak¾	Ä�A!@�@=4�À¨½dÂ��¨¼zÉ®¼®EZÈ�AkÄa½=>o40D �
¼ äæDtÂkE=¼®A!»5½¥¼®».¿g¼���4�@=4�»gEcÂk>5>5É®¼¦D�ÂNE=¼®A{»5½3Âk»o¿ �kA!@¥EFÂk½@�g½��

� 
	×���Ü9Þk×5â0â.5 �o×�Ü�Õ5Ö�×sÞ�� Â¯Ä�@dÂNÁ¡4�¾�A{@ � ÂN»�¿?½=>o40DF¼ äæD�ÂNE=¼®A{»­É¦Âk»5Ê!À�ÂkÊ!4¡Á�À5½JE6�o4~4"1��
>¨@=4�½J½=¼®Ã{4{Åò½=À�\�DF¼®4�»gE;Á¡40ÂN»5½3Á�À5½=E �o4�ÂlÃ{Âk¼®É¦Â��5É®4�EJA¡Á�Aº¿º4�ÉaÂk»�¿ ½=>o40DF¼ Ä�È.EJ254)EZÈg>�4t½
ANÄ �g»5Ak¾3É®40¿gÊ!4)Âk»�¿�¼®»gE=4�@FÂ{DFEJ¼zA!»¡@J4��!À5¼®@=40¿	�

��
&×5âtÙ0Ý��9ß 5íâtÑQ5[Øaà~Ü9ÞkÕoÜ�×gÞkÙ 5[×5â
� ½=>o40DF¼ äæD�ÂNE=¼®A{»?ÉªÂN»5Ê{ÀoÂkÊ{4t½�Á�À¨½=E)ÂkÉ®É®Ak¾ Ä�A{@cÃ!4�@=¼ äæD�Â%�
EJ¼®A{»¡ANÄ�½=Èg½=EJ4�Á �o4�2�ÂlÃg¼®A{À¨@��

���	Þk×gÝ5ß 5��!Ý��X5�ß 5�ÙFÓ�� ½J>�4lDF¼ äæD�ÂkEJ¼®A{»5½�½=25A!À5É¦¿)>¨@=AkÃg¼¦¿g43½=À�\�DC¼z4t»sE�¿g4�EdÂN¼®É5E=A)ÂkÉ®É®Ak¾¬Ä�A!@
¼®Á �
>¨Éz4tÁ¡4�»gEdÂNE=¼®A{»�ì


òÏ$2 ��Õ5Ö�×sÞ�ß[×
��×gß�àoÕoÝ5ßíâ
BaÂN»5Ê{ÀoÂkÊ{4t½ �lÄ[@dÂkÁ�4�¾�A{@@�g½;Á�ÂlÈ.¿g¼��æ4t@�¼®»¬E=254�¾3ÂlÈ.¼®»¬¾325¼¦D=2¬E=2¨4�Ê{AsÂNÉ®½�Â��oAkÃ{4�D�ÂN»*��4
>5À5@J½=À54l¿�ìo1
A�Â{DJ25¼®4�Ã!4�EJ254�½=4�Ê{AsÂNÉ®½0égÉ®Ak¾¥4t@¥É®4�Ã!4�É�Ê{AgÂkÉ®½¥½JÀ�DJ2.Âk½�DFA!Á¡>oA{½=¼®EJ¼zA!»�ÂkÉ®¼®EZÈ{él>5É¦ÂlÈ
Âk»?¼®Á¡>oA{@=EFÂk»gE�@JA{É®4{ì�13254�½J4�É®Ak¾�4�@)É®4�Ã!4�É � ½=ÀR�I�ZÊ{AgÂkÉ®½�Á�Â��!4"EJ254�DCA{@=@J4�½=>oA{»o¿g¼®»5ÊPÊ!AsÂNÉz½
Á¡A!@=43DFA{»oDF@=4�EJ4{Å5EJ254�È�D�Âk»+�o4�DCA{»5½J¼ª¿º4�@=40¿(Á¡40ÂN»5½9E=A)@J40Â{DJ2�E=254325¼®Ê!254�@�É®4�Ã!4�É�Ê!AsÂNÉz½lì S 4"�
É®Ak¾	40Â{DJ2�ANÄ�E=254�É®Ak¾¥4t@
É®4�Ã!4�ÉgÊ{AgÂkÉ®½
¿g¼®½JE=¼®»5Ê{À¨¼z½J2540¿�¾3¼®ÉzÉK��4�¿º4�½dDF@J¼���40¿�EJA{Ê!4�E=254t@�¾3¼®E=2�E=254
@=4tÉªÂNE=¼®A{»�E=A�EJ254�Á�A{@=4�Â��5½JE=@dÂ!DFEaÊ!AsÂNÉz½�¾3¼®E=2c¾325¼¦DJ2)E=254tÈ"Âk@J4¥¿g¼®@=40DCE=É®È"Âk½J½=A5DF¼¦ÂkEJ40¿�ìl13254�½J4
Ê{AgÂkÉ®½3Âk@=4)DJ2�ÂN@dÂ{DCE=4�@J¼z½JE=¼¦D;Ä�A!@¥EJ254cÉ¦Âk»5Ê!À�ÂkÊ!4�½ �£Ä�@dÂNÁ¡4�¾�A{@ �s½�DFA{»5½J¼¦¿g4�@=4l¿.Âk»�¿(2�ÂlÃ{4L��4t4�»
Ê{@JA{À5>o40¿~EJA{Ê!4�E=254t@�¼®»�Â�Ê!@dÂk>¨2¡¾3¼®E=25¼®»~¾325¼¦DJ2¡É®4�Ã!4�É®½3¼z»o¿g¼¦D�ÂkEJ4�É®4�Ã!4�É®½3AkÄ�Â��5½JE=@dÂ!DFE=¼®A!»aì

�����J� �����%
���� � ��
;!�#������ C A5¿gÀ¨ÉªÂN@=¼®½dÂNE=¼®A{»�¼®½�Â�Ê{4�»¨4�@dÂNÉzÉ®È~Â{D�DF4t>5E=40¿ Á¡40ÂN»5½¥EJA�½=EJ@=À�DFEJÀ5@=4
½=Èg½JE=4�Á�½/ÂN»�¿�½=>o40DF¼ äæD�ÂNE=¼®A{»¨½¥¼®»+�oA{E=2�½=ANÄ�EZ¾/ÂN@=4�ÂN»�¿��g»5Ak¾3É®40¿gÊ{434t»5Ê{¼®»54�4t@=¼®»5Ê�ÅgÂcÁ�40Âk»5½
¾325¼¦DJ2­¼z½�¼®»	É®¼z»¨4¡¾3¼®E=2?E=254�ä�Ã!4¡Á�ÂN¼®»	Ê{AsÂNÉ®½0ì S A!E=2 C BaH~Âk»�¿ �c7�<g:=6�7 2�ÂlÃ{4G��4t4�»
¿g4�½J¼®Ê{»540¿ A{».EJ254)��Âk½J¼z½;AkÄ�E=2¨¼z½�DCA{»�DF4t>5E0Å�DFA!Á¡>5É®4"1¡@J40Âk½JA{»5¼®»5Ê�½JÈs½JE=4�Á�½�ÂN@=4)Ãg¼®4�¾�40¿~Âk½
DFA!Á¡>oA{½=¼®EJ¼zA!»�ÂkÉ9½JÈs½JE=4�Á�½)¾3¼®E=25¼®»¬¾325¼¦DJ2&DFA{Á�>5É®4"1.EdÂk½ �g½"Âk@J4¡Á¡A5¿g4tÉzÉ®40¿¯Âk»�¿¬½J>�40DC¼Väo40¿
Âk½;¼®»sEJ4�@dÂ!DFE=¼®»5Ê�½=ÀR�¨EdÂk½ �g½þÂN»�¿.¿g¼���4�@=4t»sE;EZÈg>�4�½cANÄ �g»5Ak¾3É®40¿ºÊ{4"ÂN@=4)Á~Âk»5¼®>5À5É¦ÂNE=40¿�ì!1325¼®½
>5@J¼z»oDF¼®>5É®4{éaDFA!Á¡>oA{½=¼®EJ¼zA!»�ÂkÉ®¼®EZÈgég¼z½c4�½J½=4�»gEJ¼ªÂNÉ¥EJA-��A!E=2¬Ä�@FÂkÁ¡4t¾¥A!@@�g½0ìo19A{Ê!4�E=254t@)¾3¼®E=2¬E=254
ä�Ã!43Ê{AsÂNÉ®½
DJ2�Âk@FÂ{DFEJ4�@=¼®½JE=¼¦DF½0é5DCA{Á¡>oA{½J¼®E=¼®A{»�ÂNÉ®¼zEZÈ3¼®½9A{»¨43AkÄ�E=2543Á�A{½=E�¼®Á¡>oA{@=EFÂk»gE�4�É®4�Á�4�»gE=½
¼®»	E=254¡¿º4�½=¼®Ê{»?AkÄ�DFA{Á�>5É®4"1 � @=40ÂN½=A{»¨¼z»¨Ê �c½JÈs½JE=4�Á�½0ìQM�A!Á¡>oA{½J¼zEJ¼®A{»�ÂNÉz¼®EZÈ~D�Âk»*�o4�½=4�4t» Â
DF4�»gEJ@dÂkÉ¨Ê{AsÂNÉZé0Âk»o¿)Á~Âk»gÈ3AkÄ�EJ254�A{E=2¨4�@�É®Ak¾¥4t@aÉ®4�Ã{4tÉsÊ!AsÂNÉz½9Âk@J4¥@J4�É¦ÂkE=4l¿)EJA�¼®E0ìl13254�½J43A{EJ254�@
É®Ak¾¥4t@)É®4�Ã{4�ÉxÊ{AsÂNÉ®½þÂN@=4{Å � �	�c½=4t>�Âk@FÂkE=¼®A!»	AkÄ �s»¨Ak¾3Éz4l¿gÊ{4�EZÈg>o4�½0é � êK�;Ä�A{@JÁ�ÂNÉa½=4tÁ�Âk»gEJ¼ªDC½0é
� 8K�)>oÂk@=EJ¼¦ÂkÉ�½=>o40DF¼ äæD�ÂNE=¼®A{»aé � : ��A{>o4�@dÂNE=¼®A{»oÂkÉ®¼®½dÂkEJ¼®A{»aé � <,��¼®»sEJ4�@dÂ!DFE=¼®Ãg¼®EZÈsé ��� ��@=4���40DFEJ¼zA!»
Âk»o¿ ��� �3>�ÂN@=E=¼¦ÂNÉa@=4lÂk½=A!»5¼®»5Ê�éoÂk½c¿g4�½dDC@=¼���4l¿ ��4�É®Ak¾)ì¨13254)@=4tÉªÂNE=¼®A{»¨½�ÂkÁ�A{»5Ê�E=254�½J4�É®Ak¾¥4�@
É®4�Ã{4tÉ�Ê{AgÂkÉ®½ � ÂN½�¾�4�É®É�Âk½;¾3¼zEJ2PEJ254�Á�Âk¼®»�Ê{AsÂNÉ®½�¿g4�½FDF@=¼��o40¿	Â��oAkÃ{4	��¼®½cÂkÉ®½=A~¿g4�>5¼¦DFEJ40¿¬¼®»
ä�Ê!À5@=4)<5ì5132¨4�»gÀ5Á+�o4�@J¼z»¨Ê)@=4FÄ[4�@=½cE=A�E=2¨¼z½�äoÊ{À5@J4{ì

�! #" &$�R!��"!	�?� ��
 ��
&%�
;�
� #�& �%��&4���'�R&�
 �;¼®½=EJ¼z»oDFE=¼®A{»¨½Z�o4�EZ¾¥4t4�» E=254&¿º¼���4�@J4�»gE�EZÈg>o4�½.ANÄ
�g»5Ak¾3É®40¿gÊ!43¼z»gÃ!A{É®Ã{40¿òé0¼®½�A!»543AkÄaEJ254 ��ÂN½=¼¦D�Ê{AgÂkÉ®½�AkÄaDFA!Á¡>oA{½=¼®EJ¼zA!»�ÂkÉgÂk>5>¨@=AsÂ!DJ254�½�E=A)½JÈs½'�
E=4tÁ ¿g4t½=¼®Ê{»aìg132¨43Ä�À5»oDFE=¼®A{»�AkÄ9E=254L�s»¨Ak¾3Éz4l¿gÊ{4;¼z»gÃ!A{É®Ã{40¿�¼®½�E=254)��ÂN½=¼®½xÄ�A{@3¿g¼®½=EJ¼z»oDFE=¼®A{»¨½0é
Âk»o¿¡4�1º>¨Éz¼¦DF¼®E3½J4�>�Âk@FÂkEJ¼zA!»~AkÄ �g»5Ak¾3É®40¿ºÊ{4�¼®»~½=Èg½JE=4�Áð½J>�40DC¼Vä�D�ÂkEJ¼zA!»5½0ì
13254cÉ®Ak¾�4�@?�ZÉ®4�Ã{4�É�Ê!AsÂNÉz½�A{»~¾325¼¦DJ2¡½JÀ�DJ2P¿g¼®½=EJ¼®»�DFE=¼®A!»5½�Âk@J4D�oÂk½=4l¿.Âk@J4{Å



�§ÎsÝ¬ÚkÝ�ât×��dâtÜ�×5Ú�5��xÚ��ºÚNÝ�ât×�� 5�Ø�Ô�×gÜ�×gØ�Ô�×gØ�Ù�� M3Âk½J4"�í¼®»�¿º4�>�4t»�¿g4�»gE �s»¨Ak¾3Éz4l¿gÊ{4	¼®½.À5½J40¿
EJA	@=40ÂN½=A{» Â��oA{À5E�½J>�40DC¼Vä�D~½=¼®E=ÀoÂkE=¼®A!»5½�A{»­E=2¨47��Âk½J¼®½�AkÄþÂ!¿5¿g¼®E=¼®A!»�ÂkÉ�¼®»gÄ�A{@JÁ�ÂNE=¼®A{»
½J>�40DC¼Vä�D�ÂkÉ®É®È~@=4�É¦ÂkEJ40¿¯E=A�E=2¨4"½J>�40DC¼Vä�D)½J¼zEJÀ�ÂkEJ¼®A{»5½ �/D�Âk½J4"�Z½=>o40DF¼ äæD�¼®»gÄ�A!@=Á�ÂNE=¼®A{»�ì W¨A{@
4"1�ÂNÁ¡>5É®4{é!¼®» Â�Á�40¿g¼¦D�ÂNÉæ¿gA!Á�ÂN¼z»�ék¼®»gÄ�A{@JÁ�ÂNE=¼®A{»�A{».Â�½=>o40DF¼ äæDþ>�ÂkEJ¼z4t»sE�DtÂk»-��4�¿g¼®½?�
EJ¼z»¨Ê{À5¼®½=2¨40¿~Ä[@=A{ÁðÊ!4�»54�@FÂkÉ��g»5Ak¾3É®40¿gÊ{4�4"15>5@=4�½J½=¼®»5Ê¬@=4�É¦ÂNE=¼®A{»5½L��4tEZ¾¥4�4t»&½=ÈgÁ�>5E=A!Á¡½
ÂN»�¿~¿g¼®½=40ÂN½=4�½;¼z»~EJ254)¿gA{Á~Âk¼®»�AkÄ9Á¡40¿g¼¦DF¼®»54!ì

�§Î � ât×gÜ
Ý¨ÞkÝ5Ù 5[ÕoØ	ÕR3�ÚNÕ�Ø�Ù0ÞkÕoß å;»5Ak¾3É®40¿gÊ!4PANÄ(DFA!»gE=@=A!Éc¼z½~4"15>5É®¼¦DF¼®E=É®È ¿º¼z½JE=¼®»5Ê!À5¼®½=2540¿
Ä�@JA{ÁðA!E=254�@L�g»5Ak¾3É®40¿gÊ{4�¼z»gÃ!A{É®Ã{40¿òì513254)¼®»gE=4t@ZÄ�4�@J4�»�DF4�AkÄ¥DFA!»sEJ@=A!É �g»5Ak¾3É®40¿ºÊ{4)¾3¼®E=2
A!E=254�@L�g»5Ak¾3É®40¿gÊ{4cÁ~ÂlÈ"É®40Â!¿¡EJA�½=Èg½=EJ4�Á¡½;E=2�ÂNE�Âk@J4)»5A{E3EJ@dÂN»5½=>�ÂN@=4�»gEcÂk»�¿~¿g¼�\�DFÀ5É®E
EJA�Á�Âk¼®»gEdÂN¼®»aì{<g4�>oÂk@dÂNE=¼®A{»~ANÄxDCA{»gE=@JA{ÉQ�g»5Ak¾3É®40¿ºÊ{4{é5ÂN½�>�ÂN@=E3AkÄ9E=254�DFA{Á�>�A!½=¼®E=¼®A{»oÂkÉ��
¼®EZÈ¡ANÄ/Â�½=Èg½JE=4�Á D�Âk»PDCA{»gE=@J¼$�¨À5E=4)EJA¡25¼®Ê!2�É®4�Ã!4�ÉaÊ!AsÂNÉz½3½JÀ�DJ2 ÂN½3E=@FÂk»5½J>�Âk@J4�»�DFÈ	Âk»�¿
@J4�À5½dÂ��5¼®É®¼zEZÈgìK��É®½=A)EJ254c25¼®Ê{2�É®4�Ã!4�É�Ê{AgÂkÉ5ANÄ �o4�¼®»5Ê¤Â��5É®43E=A�4�½=EFÂ��5É®¼®½=2�>5@=A!>�4t@=E=¼®4�½;AkÄ
Â
½J>�40DC¼Vä�D�ÂkEJ¼zA!».¼®½3½=À5>¨>�A!@=E=4l¿-�gÈ�½=4�>�ÂN@dÂNE=¼®A{»~AkÄ¥DFA!»gE=@=A!É=�g»5Ak¾3É®40¿gÊ{4!ì

�§ÎºÚ(Ü9Þ�5�Û*5[Ù 5 �o×¤ÚNÕ�Û	Ü�ÕoØ9×gØaÙkâ > »54¥ANÄ5E=254�>5@=¼®»�DC¼z>¨Éz4t½aA{»�¾325¼¦D=2�DFA{Á�>�A!½=¼®E=¼®A{»oÂkÉk½=Èg½'�
EJ4�Á¡½"ÂN@=4+��ÂN½=40¿òéa¼®½)EJ254�>5@=¼®»�DC¼z>¨Éz4�EJ2�ÂkE�EdÂk½ �g½"D�Âk» ��4¡¿º40DFA{Á�>�A!½=40¿	ÂN»�¿¬E=2oÂkE"Â
É®Ak¾�4�½=E3É®4�Ã!4�ÉaANÄj¿g40DCA{Á¡>oA{½J¼®E=¼®A{»¡D�ÂN»-��4"ÂN½=½JÀ5Á¡40¿òì

�§ÎºÔ?ß[ÝgÓ�×gÞ{â H§A{E)A!»5É®È ÂN@=4�¿º¼���4�@J4�»gE"EZÈg>o4�½�AkÄ �g»5Ak¾3É®40¿gÊ{4~¿g¼®½=EJ¼z»¨Ê{À5¼®½=2¨40¿�Å9¿g¼��æ4�@J4�»gE
DJ2�ÂN@dÂ{DCE=4�@J¼z½JE=¼¦DF½cÂk@=4cANÄ�E=4�»~¿g¼®½=EJ¼z»¨Ê{À5¼®½=2¨40¿�A!»¡E=2¨4(��ÂN½=¼®½3AkÄa¾325¼¦DJ2¡É¦ÂlÈ!4�@=½�AkÄX�s»¨Ak¾3É��
40¿ºÊ{4¡Âk@J4¤¿º¼z½JE=¼®»5Ê!À5¼®½=2540¿òì�132¨4¤åL�D�c<¯E=25@J4�4�É¦ÂlÈ{4�@cÁ�Aº¿º4�É
¿g¼®½JE=¼®»5Ê{À¨¼z½J254�½)¿gA!Á�Âk¼®»
É¦ÂlÈ{4t@0ék¼®»gÄ�4t@=4�»�DC4�É¦ÂlÈ!4�@¥Âk»o¿�EdÂk½ �"É¦ÂlÈ!4�@0ìk:Z»Z�c7�<º:=6�7	Â)�g»5Ak¾3É®40¿gÊ!4�¿g¼®Á¡4�»¨½=¼®A{»�Âk»�¿
Â�EFÂk½@�~¿g¼®Á¡4�»¨½=¼®A{»¡ÂN@=4)¿g¼®½=EJ¼z»¨Ê{À5¼®½=2¨40¿�ì

���
	 ��� �+!�#�
 & � !�
�� � �"
 > »¨43AkÄ�EJ2543Ê{À5¼¦¿g¼®»5ÊcÊ!AsÂkÉ®½�AkÄ=��A!E=2�ÉªÂN»5Ê{ÀoÂkÊ{4t½
¼®½9E=2oÂkE�¼®»�A{@d¿º4�@
EJA�4�½=EFÂ��5É®¼®½=2~>5@JA{>o4�@=EJ¼z4t½�ANÄjÂ�½JÈs½JE=4�Á¬é5¼®E3¼®½3»540DF4t½=½dÂN@=È.EJA�Ä�A{@JÁ�ÂNÉzÉ®È)4�1º>¨@=4�½J½�Ä[À5»�DFEJ¼zA!»��
ÂNÉz¼®EZÈgék½=EJ@=À�DCE=À5@J4¤ÂN»�¿G��4�2oÂlÃs¼®A!À5@0ì

��25Ý 3=Õ�ÞkÛ	Ý5ß3ât×sÛ	Ý¨ØaÙ	5íÚ!â�ÕF3þâtÙlÝ5Ù 5ZÚ�Ý�âtÜ�×5ÚkÙkâ�ÕR3�Þk×gÝ�âtÕoØ 5[Ø9à W5A!@aDFA{Á�>5É®4"1 � @J40Âk½JA{»��
¼®»5Ê��9½=Èg½=EJ4�Á¡½�¿g40DFÉ¦Âk@FÂkEJ¼zÃ!4{é!ÉzA!Ê{¼¦D �?��Âk½J40¿�½=>o40DF¼ äæDtÂkE=¼®A!»5½/ÂN@=4�Ä�A!@=Á�À5É¦ÂNE=40¿�¾3¼®E=2�¾¥4�É®É��
¿g4Cä�»540¿ Ä�A{@JÁ�ÂNÉ�½=4�Á~Âk»gE=¼¦DF½lì913254.Ê!AsÂkÉ3ANÄ)Á¡A{»¨A{E=A!»5¼¦DF¼®EZÈ~Ä�A!@�>5@=¼®Á¡¼®EJ¼zÃ!4�½=ÀR�¨>5@=A��
DF4t½=½=4t½)¼®½/Â�É®Ak¾�4�@?�ZÉ®4�Ã{4�É�@J4�É¦ÂkEJ40¿�Ê{AsÂNÉZì

��2�� 3=ÕoÞkÛ	Ý5ß¥ât×gÛ	Ý5ØaÙ	5íÚ!âcÕF3�ÔaÓ�Ø9Ý5Û*5ZÚ�Ýoâ�Ü�×5ÚNÙ£â�ÕR3�Þk×gÝ�âtÕoØ 5[Ø9à :Z»cÁ�ÂN»sÈ3Âk>¨>5É®¼ªDtÂ	�
EJ¼zA!»5½c4�½=½J4�»gE=¼¦ÂkÉx@=4��!À5¼®@=4tÁ¡4�»gE=½cÂk@J4"¼®Á¡>oA{½J40¿~A!».E=254�¿gÈg»�ÂNÁ¡¼¦DF½3AkÄ�E=254�½=Èg½=EJ4�Á E=A
�o4�¿g4tÃ{4�É®A{>o40¿�ì��;À5@=¼®»5ÊcÁ�Aº¿º4�É®Éz¼®»5Êoé0¿gÈg»�ÂNÁ¡¼¦D�ÂN½=>o40DFE=½3Âk@J4�DFA!»5½=¼¦¿g4t@=40¿(¼z»gEJ4�»5½=¼®Ã!4�É®Èsì
13254t@=4FÄ�A!@=4¬¼®»gÄ�A{@JÁ�ÂNÉ¥Âk»�¿ Ä�A!@=Á~ÂkÉ�½J4�Á�ÂN»sEJ¼¦DF½�Ä�A{@�¿gÈg»�ÂNÁ¡¼¦DF½�Âk@=4¯¼zÁ�>�A!@=EFÂk»gE0ì�19A
EJ25¼®½�4�»�¿�EJ4�Á¡>oA{@FÂkÉgÉ®A{Ê{¼¦D � Ä�A!@/��7x<g:=6�7/�xÂk»�¿�¿gÈg»�ÂkÁ�¼¦D9É®A{Ê{¼¦D � Ä�A{@ C BaH��xÂk@=43À¨½=40¿�ì
BòAk¾¥4�@�É®4�Ã{4tÉ�Ê!AsÂkÉ®½X�o4�25¼®»�¿�EJ2543Ä[A{@=Á~ÂkÉg½=4tÁ�Âk»gEJ¼ªDC½�AkÄ
¿gÈg»�ÂNÁ¡¼¦DX�o4�2�ÂlÃg¼®A{À5@x¼z»oDFÉ®À�¿g4
>o4�@=½J¼®½=E=4t»�DFÈgéæDCA{»gE=@JA{É®É®40¿�¼z»ºÄ�4�@=4t»�DF4"ÂN»�¿~¿g¼®@=40DFEJ40¿~@J40Âk½JA{»5¼®»5Êoì

��� � !��"�?� !�#P
$��&"�.� �J�"!	�?� ��
-�;À5@=¼®»5Ê¯Á¡A5¿g4�É®É®¼®»5Ê�éo>�ÂN@=E=¼¦ÂNÉ�½=>o40DF¼ äæD�ÂNE=¼®A{»­¼®½)ANÄ�E=4�»?À5½=4CÄ�À5ÉZÅ
@J4�À5½=4¯AkÄ)4"15¼®½=E=¼®»5Ê	½J>�4lDF¼ äæD�ÂkEJ¼®A{»5½�¼z½�½JÀ5>5>oA{@JE=40¿ �gÈ&4"15¼®½=EJ¼z»¨Ê	>�Âk@JE=¼¦ÂkÉ3½J>�40DC¼Vä�D�ÂkEJ¼zA!»5½0ì
6§4�É¦ÂkE=4l¿�É®Ak¾¥4t@?�ZÉz4tÃ{4�É�Ê!AsÂkÉ®½3Âk@J4{Å

� 
5ÝE5�ØY3=ÕoÞkÛ	Ý5Ù 5[ÕoØPÑX5ZÔQ5[Ø9à M�A{Á¡>oA{½J¼®E=¼®A{»�ÂNÉ®¼zEZÈ�ÂkÉ®É®Ak¾3½5Ä�A!@�¼®»gÄ�A{@JÁ�ÂNE=¼®A{»�25¼¦¿g¼®»5Ê�éF¾32¨¼ªDJ2
¼®»¬E=À5@J»	½=À5>5>oA{@JE=½�>�Âk@JE=¼¦ÂkÉ9½J>�40DC¼Vä�D�ÂkEJ¼zA!»aìQM�A!Á¡>oA{»54�»gEJ½þDtÂk»*�o4¡¿g4�Ã{4tÉzA!>�4l¿¬¼z»o¿g4"�
>o4�»�¿g4t»sEJÉ®È�Ä�@JA{Á�40Â{DJ2~A{EJ254�@lì579½=½J4�»gE=¼¦ÂkÉ�¼z»�EJ25¼®½�Âk>5>¨@=AsÂ!DJ2¡¼®½¥EJ2�ÂkE�¼®»gÄ�A!@=Á�ÂNE=¼®A{»�¼z»
A!»54"DFA!Á¡>oA{»54�»gE�¼®½325¼¦¿5¿g4�»~Ä[@=A{Á A{E=2¨4�@�DFA!Á¡>oA{»54t»sEJ½0ì¨:Z»gÄ�A{@JÁ�ÂNE=¼®A{»�EJA+��4)½J2�Âk@J40¿



¾3¼®EJ2¡A{EJ254�@�DFA!Á¡>oA{»54t»sEJ½3¼®½¥½J>�40DC¼Väo40¿~¼®»¡EJ254c¼z»gEJ4�@ZÄíÂ!DF4cAkÄ�Â�DFA{Á�>�A!»54�»gE0ìK� É®Ak¾¥4�@
É®4�Ã!4�ÉaÊ!AsÂNÉ�¼®½3E=@FÂk»5½JÉ¦ÂkE=¼®A!»¡AkÄ94�É®4�Á¡4t»sEJ½3AkÄ9Éz4�1º¼¦DFA!»5½ �o4�EZ¾¥4t4�» DCA{Á¡>oA{»¨4�»gE=½0ì

� 
��­ào×sØ9×gÞ�5ZÚ��JÙ0Ý�â�����Û	ÕaÔ�×gßíâ A 4�»¨4�@=¼¦DcÁ�Aº¿º4�É®½�Âk@=4�Âk»5A!E=254�@;Á¡40ÂN»5½3AkÄ�À5½J¼®»5Ê�>�Âk@'�
EJ¼¦ÂkÉ�½=>o40DF¼ äæDtÂkE=¼®A!»5½0ì¨13254c½=>o40DF¼ äæD�ÂNE=¼®A{».¼®½3Âk».Â��¨½=E=@FÂ{DFElé�¿gA!Á�ÂN¼z»��í¼®»�¿g4t>�4�»o¿g4�»gE/¿º4"�
½FDF@=¼®>5EJ¼®A{»~AkÄ�Â�EdÂk½ �¡¾325¼¦DJ2.D�Âk»-�o4c½=>o40DF¼¦ÂkÉ®¼®½=40¿¯Âk»�¿(¼z»¨½=EdÂN»gE=¼¦ÂkEJ40¿�ì

��� �'�R&.� !	�?� ��
;!�#���
 !	�?� ��
 > »54�¾3ÂlÈ.E=A.DJ2540D �¬¾3254�EJ254�@�E=254�Ä�A!@=Á~ÂkÉa½J>�4lDF¼ äæD�ÂkEJ¼®A{»5½)ANÄ§Â
½=Èg½JE=4�ÁÒ½=À�\�DC4�¼®½�E=A)¼®Á�>5É®4�Á¡4�»gE�Âc>5@JA{EJA{EZÈg>�4cA!»�E=254)��ÂN½=¼®½¥ANÄaE=254;½=>o40DF¼ äæD�ÂNE=¼®A{»¨½�Âk»�¿
E=A�4�1¨ÂNÁ¡¼®»543EJ254)��4�2oÂlÃs¼®A!À5@0ìRW¨A{@�½=A!Á¡4�Ä�A!@=Á�ÂNÉ5É¦Âk»5Ê!À�ÂkÊ!4�½ �£Ä�@dÂNÁ¡4�¾�A{@ �g½�A{>o4�@dÂNE=¼®A{»oÂkÉ®¼��
½dÂNE=¼®A{»~¼®½�Â�25¼®Ê{2��ZÉ®4�Ã{4�É�Ê!AsÂNÉíéNÄ�A!@3¾325¼¦D=2�½=ANÄ�EZ¾/ÂN@=4c4�»gÃg¼®@=A{»¨Á¡4�»gE=½3½JÀ5>5>oA{@JE34"1540DFÀ5EJ¼zA!»aì

�	� ��
��@&��"!,��� ��
 �����3Ç ¼®EJ25¼®» DFA!Á¡>5É®4"1&¼®»gE=4�@FÂ{DFEJ¼®Ã{4~½=Èg½=EJ4�Á¡½lé�¼®»gE=4�@FÂ{DFEJ¼®A{» ��4tEZ¾¥4�4t» ½JÈs½'�
E=4tÁ¡½�Âk»�¿ À5½=4�@J½¡½J25A{À5É¦¿���4�4"15>5É®¼ªDC¼zEJÉ®ÈPÁ�Aº¿º4�É®Éz4l¿	Âk»�¿ ½=>o40DF¼ ä�40¿�ìx:Z»&EJ254�ä�@=½JE�>5É¦Â{DF4
E=2¨4�ÉzAk¾�4�@'�íÉ®4�Ã!4�É�Ê{AgÂkÉ9AkÄ�¿g¼®½=EJ¼®»5Ê{À5¼®½J25¼®»5Ê�ÂNÊ{4�»gE=½�¼z½c4�½J½=4�»gEJ¼ªÂNÉZìQW5A!@c4"1�ÂkÁ¡>¨Éz4!é�EJ25¼®½)D�Âk»
�o4�Ä[À5É ä�É®Éz4l¿0�gÈ�¿g4Fä�»5¼®»5Ê�½=4t>�Âk@FÂkE=4cDFA{Á�>�A!»54�»gE=½xE=2�ÂNE¥Á�Aº¿º4�É5E=2¨4�¿g¼���4�@=4�»gE�ÂNÊ{4�»gE=½�Âk»�¿
E=2oÂkE3¼®»�DFÉ®À�¿g4)�g»5Ak¾3É®40¿gÊ!4cAkÄ
2¨Ak¾ EJA"¼®»gE=4�@FÂ{DFE;¾3¼®E=2¡4lÂ{DJ2.A{EJ254�@lì

�
� �"&�� &"�"�?� ��
¡:Z»?Á�Âk»gÈ.>¨@=A,�¨Éz4tÁ ½=A!ÉzÃg¼®»5Ê.>¨@=A5DF4�½J½=4�½~4"15>5É®¼¦DF¼®E)@=4t>5@=4�½J4�»gEdÂNE=¼®A{» ANÄ�@J4"�
��40DCE=¼®Ã{4�@=40ÂN½=A!»5¼®»5Ê �NÁ¡4�EFÂ	�Z@=40ÂN½=A{»¨¼z»¨Ê"¼®½�ANÄ�¼zÁ�>�A!@=EFÂk»�DF4 �g4{ì Ê�ì®é5EJA�¼z»¨½=>o40DFE)Âk»�¿~ÂN»�ÂkÉ®Èg½=4
¼®»P¿g4�EFÂk¼®ÉaEJ254�DFÀ5@=@J4�»gE)½=EFÂkEJ4"ANÄjEJ254�>5@=A5DF4�½J½0ì�19A�EJ25¼®½�4t»�¿~Á¡A5¿g4tÉzÉ®¼®»5Ê�E=40DJ25»¨¼ �!À54t½þÂN@=4
@=4��{À¨¼z@J40¿�EJA0�o4�Â��¨Éz43EJA)@=4���40DFE3A!»"½J>�40DC¼Vä�D�¼®»gÄ[A{@=Á~ÂkEJ¼zA!»)Âk»�¿��g»5Ak¾3É®40¿gÊ!43½=EFÂkE=4t½¥ANÄaE=254
½=Èg½JE=4�Á �5À¨E�ÂkÉ®½=A�A{»~EdÂN½@�~DFA{»gE=@JA{ÉZì

�����R!��"�?� !�#=� &"!	
 ��
F��
��P634lÂk½=A!»5¼®»5Ê�¼z½�Â�¿ºÈs»oÂkÁ¡¼¦D§>5@=A5DF4�½J½c¼z»�¾325¼¦DJ2�>oÂk@=EJ¼¦ÂkÉa>¨@=A5DF4�½J½=4�½
D�ÂN» �o4 ¿º¼z½JE=¼®»5Ê!À5¼®½=2540¿òì¥19A?½=>o40DF¼ Ä�È ½JÀ�DJ2 @J40Âk½JA{»5¼®»5Ê­DFA{Á�>�A!½=¼®E=¼®A{»oÂkÉ®¼®EZÈ	¼z½�À5½=4l¿ � E=A
½=4t>�Âk@FÂkE=4�A{@c25¼¦¿g4�@J40Âk½JA{»5¼®»5Ê~¼®»PA!»54�DFA{Á�>�A!»54�»gE;Ä�@=A!Á E=2oÂkEc¼®»PA!E=254�@�DFA{Á�>�A!»54�»gE=½"��ì
13254)É®Ak¾�4�@?�ZÉ®4�Ã{4tÉ�Ê{AsÂNÉ�ANÄ¥DFA{»gE=@JA{É®É®40¿�¼®»gÄ[4�@=4�»oDF4"¼®½�AkÄ�¼®Á¡>oA{@JEdÂk»oDF4�254t@=4{ì
���sÝ	ÚkÕoØaÙlÞkÕ�ß[ß[×ºÔE5[ØQ3=×gÞk×gØ�Úk× :Z»­Á�ÂN»gÈ&DFA{Á�>5É®4"1 ½J¼®E=À�ÂNE=¼®A{»5½�4�1º2oÂkÀ5½JE=¼®Ã{4~@=4lÂk½=A!»5¼®»5Ê
½J4�É¦¿gA{Á A5D�DFÀ5@J½0ì > Ä[E=4�»�@J40Âk½JA{»5¼®»5Ê)>¨@=A5DF4�½J½=4�½3>5@JA5DF4�40¿ � Â§Ä�A{É®É®Ak¾3¼®»5Ê3EdÂN½@�)¼®½/�o4�Ê!À5»;�
A!»&EJ2547��ÂN½=¼®½"ANÄþÂ¬É®¼®Á¡¼®E=4l¿.»gÀ5Á+�o4�@�AkÄþDCA{»�DFÉ®À5½J¼®A{»5½lÅ94�¼®E=254�@G��4lD�ÂkÀ5½J4PÂ¯Éz¼®Á�¼zEJ40¿
»gÀ5Á+�o4�@)½JÀ�\�DF4~A{@��o40D�ÂkÀ¨½=4~½=À�\�DC¼z4t»sE�4��æA!@=E�2�Âk½���4t4�» ¼®»gÃ{4�½JE=40¿�ì�<ºÀ�DJ2	ÄíÂ!DFE=A!@=½
ÂN@=4¡ÂNÉz½JA~4"15>5É®¼ªDC¼zEJÉ®È.Á¡A5¿g4�É®É®40¿�ìo13254�É®Ak¾�4�@)É®4�Ã!4�É�Ê{AgÂkÉ�ANÄ§DCA{»gE=@JA{É®É®40¿.¼®»gÄ[4�@=4�»oDF4¡¼®½
¿º¼z@J40DFEJ40¿~@=4lÂk½=A!»5¼®»5Ê�ì

� � 	g¹=² � ³���
 ¸�µ������9´5¹ 	gµ�² ��
�³��;µ3¶+³5µ ³º´ �
²�	
�
��³�
�� 
ò³���
 
�²
�
�9² ��·�� ��
 	

��½cÁ�4�»gE=¼®A{»54l¿¡¼®».½J40DFEJ¼zA!»�ê¨é�A!»54)ANÄ¥E=254�4"15>o40DFE=4l¿¬@=4�½JÀ5É®E=½)A!À5@�DFA!Á¡>�ÂN@=¼®½=A!»~Á¡4�EJ25A5¿
¾�A{À5É¦¿-�o4�E=254¡Â��5¼®É®¼zEZÈ�E=A~>o4�@ZÄ�A!@=Á$E=@dÂN»5½=É¦ÂNE=¼®A{»5½L��4tEZ¾¥4�4t»&E=2¨4¤DFA!Á¡>�ÂN@=40¿ ÉªÂN»5Ê{ÀoÂkÊ{4t½0ì
Ç 254t»&E=@FÂk»5½JÉ¦ÂkE=¼®»5ÊE��4�EZ¾�4�4�»­É¦Âk»¨Ê{À�ÂNÊ{4�½lé�¼®E"Á~Â��{4t½�½J4�»5½J4�EJAPEJ@dÂN»5½=É¦ÂkEJ4¡>�ÂN@=EJ½"ANÄ�E=254
½=A!À5@dDC4.É¦Âk»5Ê!À�ÂkÊ!4">5É¦ÂlÈg¼®»5ÊPÂ.DC4�@=EFÂk¼®»­@=A{É®4 � 4{ì Ê�ì�DFA!»sEJ@=A!ÉJ�g»5Ak¾3É®40¿gÊ!4 ��E=A.EJ254~>�Âk@JE"ANÄ
E=2¨4�EFÂk@JÊ{4�E3É¦Âk»¨Ê{À�ÂNÊ{43E=2oÂkE3>5É¦ÂlÈg½¥EJ254�½FÂkÁ�4�@=A!É®4{ì > À5@�DFA{Á�>�Âk@J¼®½=A{»�Á¡4tE=25A5¿�¼¦¿g4t»sEJ¼ ä�4�½
¾325¼¦DJ2P>oÂk@=EJ½)AkÄ�E=254�É¦Âk»¨Ê{À�ÂNÊ{4"ÂN@=4�@=4t½=>oA{»5½J¼$�¨Éz4�Ä[A{@�Â!DJ25¼®4�Ãg¼z»¨Ê Â~DF4t@=EdÂN¼®»PÊ!AsÂkÉ9¼®»¬E=254
@=4t½=>o40DFE=¼®Ã!4"É¦Âk»¨Ê{À�ÂNÊ{4�½lì S 40DtÂkÀ5½J4)AkÄ9E=25¼®½3¾�4�4�1º>o40DFE;E=254�DFA{Á�>�Âk@J¼z½JA{»�EJA6�o4)254�É®>gÄ[À5É�¼®»
E=@FÂk»5½JÉ¦ÂkE=¼®»5Ê+�o4�EZ¾�4�4�».É¦ÂN»5Ê{À�ÂNÊ{4�½lì



13254"DCA{Á¡>oÂk@=¼®½JA{»��ZÉ¦ÂkE=EJ¼¦DF4�¿g4�½FDF@=¼��o4�½0éoÄ[A{@340Â!D=2¯AkÄ�E=254�ÉªÂN»5Ê{ÀoÂkÊ{4t½0ég¾325¼¦DJ2~ÉªÂN»5Ê{ÀoÂkÊ{4
4�É®4�Á�4�»gE=½3Âk@J4�@=4t½=>oA{»5½J¼$�¨Éz4;Ä�A!@¥@J40Â{DJ25¼®»5Ê�Â�25¼®Ê{254�@'�íÉ®4�Ã!4�ÉoÊ{AsÂNÉZì{:[Äa¾�4c¾/ÂN»sExE=A�E=@dÂN»5½=É¦ÂNE=4
Â¯É¦Âk»5Ê!À�ÂkÊ!4¡4�É®4�Á�4�»gE"¼®»&EJ254.½JA{À5@FDF4.É¦Âk»5Ê!À�ÂkÊ!4{é�¾¥4~»54�4l¿­E=A¬¼¦¿g4�»gE=¼ Ä�È	EJ254~ÉªÂN»5Ê{ÀoÂkÊ{4
4�É®4�Á�4�»gE � ½ �9¼®»�E=2¨4�EdÂN@=Ê!4�E¥É¦ÂN»5Ê{À�ÂNÊ{43¼®E�Á�À5½JE�Á�ÂN>)A{»gEJA�ì!13254�ÂN>5>5@=A!>5@=¼¦ÂNE=434�É®4�Á�4�»gE � ½"�
D�ÂN»6�o4�Ä�A!À5»�¿)�gÈ)EJ@dÂ{DC¼z»¨Ê�¼®»�E=2543É¦ÂNE=E=¼¦DF4�¾325¼¦DJ2"4tÉz4tÁ¡4�»gE=½9¼®»)EJ2543EdÂN@=Ê{4tE�É¦Âk»5Ê!À�ÂkÊ!4�2�ÂlÃ{4
EJ254"½FÂkÁ�4)>�Âk@J4�»gEcÊ{AsÂNÉ
ÂN½�EJ254�½=A{À¨@dDF4�É¦Âk»¨Ê{À�ÂNÊ{4)4�É®4�Á�4�»gE0ìo:ZE�Á~ÂlÈZ�oA{EJ2 �o4"EJ254¡D�ÂN½=4
EJ2�ÂkE)Á�À¨ÉzEJ¼®>5É®4"4�É®4�Á�4�»gE=½)Á~Âk>¬A{»gE=A¬Â~½=¼®»5Ê!Éz4�4tÉz4tÁ¡4�»gE"ÂN»�¿	EJ2�ÂkE)Á�À¨ÉzEJ¼®>5É®4"4�É®4�Á�4�»gE=½
Á~Âk>�A{»gEJA¤Â�½J¼z»¨Ê{É®4�4�É®4�Á�4�»gE0ì
Ç	4�¾3¼®É®É
EJ@=È¬E=A.EJ@dÂN»5½=É¦ÂkEJ4�Â~½J>�4lDF¼ äæDké9½=¼®Á�>5É®4{é��������	�
�¬½=>o40DF¼ äæD�ÂNE=¼®A{»?¼z»gEJAPÂ~DFA{@'�

@J4�½=>oA{»�¿º¼z»¨Ê���
����FH)½J>�40DC¼Vä�D�ÂkEJ¼zA!»aì�1325¼®½;4"15>�4�@J¼®Á¡4�»gE�2oÂk½cEZ¾¥A�Ê{AgÂkÉ®½0Å � � �;EJA¡4�Ã{ÂNÉzÀoÂkE=4
¾3254tE=254�@�EJ254~É¦ÂkE=EJ¼¦DF4~254�É®>5½�¼®»	E=@FÂk»5½JÉªÂNE=¼®»5Ê ��4tEZ¾¥4�4t» É¦Âk»5Ê!À�ÂkÊ!4�½0é9Âk»�¿ � êK��E=A¬E=@=È?E=A
ÊgÂk¼®».¼®»5½=¼®Ê!2sEc¼®»¬E=254�@J4�É¦ÂkE=¼®A!»7��4tEZ¾¥4�4t»��������	�
�	Âk»o¿���
����dHgì S 40D�ÂNÀ5½=4~AkÄ�E=254�½J40DFA{»o¿
Ê!AsÂkÉZéo¾�4�¾3¼zÉ®É�ÂkÉ®½JA.E=@JÈPEJA�EJ@dÂN»5½=É¦ÂkEJ4¡>�ÂN@=EJ½)¾325¼¦DJ2&Âk@=4�»¨A{E"¿g4t½dDF@J¼$�o40¿?¼®»PEJ254¡É¦ÂNE=E=¼¦DF4
� �sÈ�À¨½=¼®»5Ê¡Â{¿¨¿g¼®E=¼®A{»�ÂNÉ;�g»5Ak¾3É®40¿ºÊ{4 �tì
13254.»¨4"15E�½J40DFEJ¼zA!»5½~¾3¼®ÉzÉc¿g4�½FDF@=¼��o4PEJ254P@J4�½=À¨ÉzEJ½~AkÄ"Â&D�ÂN½=4¬½=EJÀ�¿gÈ ¼®»­E=@FÂk»5½JÉªÂNE=¼®»5Ê

Â��������	�
�­½=>o40DF¼ äæDtÂkE=¼®A!» ¼®»sEJA Â���
����FH~½=>o40DF¼ äæD�ÂNE=¼®A{»�ì�Ç	4~½=EFÂk@=EG�gÈ&¿g4�½dDC@=¼��5¼®»5Ê&EJ254
���������
� Á�A5¿g4�É3À5½J40¿?Ä�A!@�E=254.EJ@dÂN»5½=É¦ÂkEJ¼®A{»­4"15>�4t@=¼®Á¡4�»gElì S 40D�ÂkÀ¨½=4¬AkÄ)E=254¯EZ¾¥A	Ê!AsÂkÉ®½
À5»o¿g4�@=É®Èg¼®»5Ê~E=254�4"15>�4t@=¼®Á¡4�»gElé�¾¥4�¾3¼®É®É�½J>5É®¼zEcA!À5@)4�Ã{ÂNÉzÀoÂkE=¼®A!»P¼®»¬EZ¾¥A.>oÂk@=EJ½0ìXW�¼z@J½=E)¾�4
¾3¼®É®É�¿g4�½FDF@=¼��o4)E=2¨4�Âk>¨>5@=AgÂ{DJ2�Ä�A!É®ÉzAk¾�40¿�Âk»�¿(E=254c>5@JA,�5É®4�Á�½�4"15>o4�@=¼®4�»�DC40¿~¼®»�E=@FÂk»5½JÉªÂNE=¼®»5Ê
���������
��¼®»gE=A���
����dH!ì;H§4"15E0éo¾¥4c¾3¼®É®Éa¿g¼®½dDFÀ¨½=½�EJA�¾32�ÂkE;4"15E=4�»gE;E=254"DCA{Á¡>oÂk@=¼®½JA{»¡É¦ÂNE=E=¼¦DF4
¾3Âk½�254�É®>gÄ�À¨Éa¼®»¡EJ@dÂk»¨½=É¦ÂkEJ¼z»¨Ê"EJ254)½=>o40DF¼ äæDtÂkE=¼®A!»aì


�Ï¦Î �þÑ
×¬ÚkÝ�ât× �
ÙlÞkÝ5Ø�â�ß[Ý5Ù	5�Ø9à~Ý �������	�
� âtÜ�×5Ú�5��¥ÚkÝ5Ù	5�ÕoØ	ÙlÕ ��
���� �

13254!�������	�
�¯½=>o40DF¼ äæD�ÂNE=¼®A{»¬À5½=4l¿.¼®½cE=2�ÂNE�ANÄ/Â�½J¼zÁ�>5É®4c½=Èg½=EJ4�Á$Ä�A{@cD�Âk@)¿g¼¦ÂkÊ!»5A{½J¼®½0ì5Ç	4
¾3¼®É®ÉgA{»5É®È)�5@=¼®4'�oÈ¤¿g4t½dDF@J¼$�o4�EJ2543½=>o40DF¼ äæDtÂkE=¼®A!»�254�@=4 � ç � ëæDFA!»gEdÂk¼®»5½9EJ254�DFA{Á�>5É®4�E=4"�������	�
�
½J>�40DC¼Vä�D�ÂkEJ¼zA!» ÂN»�¿­ç � ë¥E=254�À5»�¿g4t@=É®Èg¼z»¨Ê.Á¡A!E=¼®Ã{ÂkEJ¼zA!»;��ì¨13254�½=Èg½JE=4�Á À¨½=4�½G� �'�R�	� ��&�� � � !�#
�"& !%
 ��
R��
���E=A"DFA!Á¡4�EJA)Â)¿g¼¦ÂkÊ!»5A{½J¼z½lì �3Èg>�A!E=254tE=¼¦D�ÂkÉ¨@=40ÂN½=A{»¨¼z»¨ÊþDCA{»5½J¼z½JE=½�AkÄa¿g4�EJ4�@=Á�¼z»¨¼z»¨Ê
Â�2gÈs>oA{EJ254�½J¼z½légÄ�A!É®ÉzAk¾�40¿ �gÈ¡E=2¨4�4tÃ{ÂkÉ®À�ÂkEJ¼®A{»�AkÄ9E=25¼®½�2gÈs>oA{EJ254�½J¼z½lì51325¼®½3DFA{»gEJ¼z»gÀ54t½3À5»gE=¼®É
ÂN»¡Â{D�DF4t>5EdÂ��5É®4�2gÈg>�A!E=254�½J¼®½¥¼®½xÄ�A{À5»o¿�ì{79Ã{ÂNÉzÀoÂkE=¼®»5Ê)Âc2gÈg>oA{E=2¨4�½=¼®½�¼z½�¿gA{»54L�gÈ¤¿g4tE=4�@JÁ¡¼®»��
¼®»5Ê~¾325¼¦DJ2	A,�5½J4�@=Ã{ÂNE=¼®A{»¨½"Âk@J4¡DFA{»5½J¼®½=E=4t»sE�¾3¼®E=2	EJ254�2gÈs>oA{EJ254�½J¼z½lé
ÂN»�¿	DFA!Á¡>�ÂN@=¼®»5Ê¡EJ254
Â!DFE=À�ÂNÉaAK�5½=4�@JÃ{ÂkEJ¼zA!»~¾3¼zEJ2.E=2¨4)4"15>�4lDFE=40¿¬AK�5½=4t@=Ã{ÂkEJ¼®A{»aìg:[Ä/Â�Á�¼®½=Á�ÂNEdDJ2+�o4�EZ¾¥4t4�»PEJ254�½J4
¼®½xÄ�A{À5»o¿�é{EJ254c2gÈs>oA{EJ254�½J¼z½�DtÂk»-��4;@=4�BC40DFE=4l¿.¼®Á¡Á�4l¿g¼¦ÂkE=4tÉzÈgì�� 2gÈg>oA{E=2¨4�½=¼®½3¼®½/DCA{»gä�@JÁ¡40¿
¾3254t»�ÂkÉ®É�AK�5½=4�@JÃ{ÂkEJ¼zA!»5½�Á�ÂkEFDJ2aì{132¨4�A{@F¿g4�@3¼®»¡¾32¨¼ªDJ2�2sÈg>oA{EJ254�½=4t½�Âk@J4cE=@=¼®40¿òég¼z½�>5@J40¿g4"�
EJ4�@=Á�¼z»¨40¿�ìgÇ 25¼¦DJ2~A,�5½J4�@=Ã{ÂNE=¼®A{»¨½3E=A¡EJ4�½=E§Ä�A{@�Â�Ê!¼®Ã{4�»~2gÈg>�A!E=254�½J¼®½�¼®½�¿g4�EJ4�@=Á�¼z»¨40¿-�gÈ�Â
D�ÂNÀ5½dÂNÉ�»54�EZ¾�A{@ �æé¨E=2�ÂNE3É®¼z»F�s½�2gÈg>�A!E=254�½J¼®½�E=A�AK�5½=4t@=Ã{ÂkEJ¼®A{»5½lì


�Ï$2 �xÞkÝ5Ø�âtß�Ý5Ù	5[Ø
à ���������
� âtÜ�×5Ú�5��¥ÚkÝ5Ù	5�ÕoØ�â;Ù0Õ ��
���� �

1325¼®½9½=4lDFE=¼®A{»~¿g4�½FDF@=¼��o4�½3E=2543½J>�4lDF¼ äæD;Éz4t½=½=A!»5½�É®40ÂN@=»540¿(¾3¼®E=2�@=4�½J>�40DCE3E=A)EJ2543E=@FÂk»5½JÉªÂNE=¼®A{»
�o4�EZ¾�4�4�»#�������	�
�PÂN»�¿���
����dH!ì51325¼®½;½=40DFEJ¼®A{»¬¾3¼zÉ®ÉY��4cÄZÂk¼®@=É®È�¿º4�EdÂN¼zÉ®40¿¯Âk»�¿~½JA{Á�4�>oÂk@=EJ½
@J4��!À5¼®@=4)�g»5Ak¾3É®40¿gÊ{4cANÄ �oA{E=2~É¦Âk»¨Ê{À�ÂNÊ{4�½lì
	 ��
;�"�?� ��
;!�# �,&"�"� �����%
���� � ��
 132¨4$�������	�
�¡¿g40DCA{Á¡>oA{½J¼®E=¼®A{»�AkÄaDFA{Á�>5É®4"1"DFA{Á�>�A!»54�»gE=½x¼z»
½JÀR�æDCA{Á¡>oA{»¨4�»gE=½�D�ÂN»7��4�E=@dÂN»5½=É¦ÂNE=40¿~¼®»gE=A�EJ254)EFÂk½@�.¿g4lDFA{Á�>�A!½=¼®E=¼®A{»�AkÄ%��
����dH!ì�&9@J¼®Á¡¼��
EJ¼zÃ!4¥DFA!Á¡>oA{»54�»gEJ½aD�Âk»���4xE=@dÂN»5½=É¦ÂNE=40¿�¼®»sEJA3>5@=¼®Á�¼zEJ¼®Ã{4aEFÂk½ �s½�ÂN»�¿cE=2¨4�¼®@
Âk½J½=A5DF¼¦ÂkEJ40¿�>5@=¼®Á+�
¼®E=¼®Ã!4"¼®»gÄ�4t@=4�»�DC4�½"¼®»'��
����dH!ì=�;½"½JEdÂkEJ40¿¬¼®»	E=254�Ê!@dÂN>52 � ½J4�4�ä�Ê!À5@=4)<,�cEJ254¡DFA!Á¡>oA{»54�»gE



E=2oÂkE�Á¡A5¿g4�É®½)DFA{Á�Á�À5»5¼¦D�ÂNE=¼®A{».¾3¼®EJ2	E=254�À5½=4�@ � ½=À�DJ2­Âk½7� ���'!���
�� � ��
 &���
%!%� � ��
��@� &�
 ��#9� 
'�
D�ÂN» �o4)Á�Aº¿º4�É®40¿¡ÂN½�Â)EJ@dÂk»¨½ZÄ�4�@;EdÂN½@�¡¼®»���
���� H ì

�J��� �6���?��
�&J�"� � �R��
;&.
�� 
&Ç 254t»�EJ@dÂN»5½=É¦ÂkEJ¼®»5Ê$�������	�
�c>5@J¼zÁ�¼®E=¼®Ã{4aDFA!Á¡>oA{»54t»sEJ½�¼®»sEJA ��
����FH{é
A{»¨4¡2�ÂN½)E=A	DFA{»¨½=¼¦¿g4�@�¿g¼��æ4t@=4�»gE�>�Âk@JE=½�AkÄ�E=2¨4¡Ê{@FÂk>52�ì W�¼®@=½JE)AkÄ�ÂNÉzÉZé�EJ254¡Ê!@dÂN>52	½=EFÂkE=4t½
E=2oÂkE)D�Âk½J4�¼®»�¿g4�>o4�»�¿g4t»sE �s»¨Ak¾3Éz4l¿gÊ{4�¼®½�>¨@=4�½J4�»gE)¼®»P½JEdÂkEJ¼¦D)@JA{É®4�½c¼®» ��
���� H ÂN»�¿~¼®»¬E=254
�g»5Ak¾3É®40¿gÊ!4(��ÂN½=4cAkÄa>5@J¼®Á¡¼®E=¼®Ã{43DFA!Á¡>oA{»54�»gEJ½¥¼®» �������	�
��ì5<g40DFA!»�¿�é���
����dHcÂkÉ®½JA¤¿g¼®½FDF4�@=»¨½
¿gA!Á�Âk¼®»&¿g4t>�4�»o¿g4�»gE � ¿gA{Á~Âk¼®»PÉ¦ÂlÈ!4�@ ��Âk»�¿?¿gA{Á~Âk¼®»¬¼z»o¿g4�>o4�»�¿g4�»gEG�s»¨Ak¾3Éz4l¿gÊ{4 � ¼®»gÄ�4�@'�
4�»�DC4"É¦ÂlÈ{4t@ ��ìg132¨4þDCA{»5»54lDFE=¼®A{»-�o4�EZ¾�4�4�»¬E=254�½J4)EZ¾�A"É¦ÂlÈ{4t@=½3¼®½3>5@=AkÃg¼¦¿g40¿ �gÈ¡½=EFÂkEJ¼ªD;@JA{É®4�½
¾325¼¦DJ2"@J40¿g4Fäo»543E=2543¿gA!Á�Âk¼®»)�g»5Ak¾3É®40¿gÊ!4�¼®»)E=4�@JÁ¡½�AkÄ�EJ2543@=A!Éz4x¼zE�>5É¦ÂlÈg½
ÂkE9EJ254¥¼®»gÄ[4�@=4�»oDF4
É¦ÂlÈ{4�@ � Ä�A{@;¼®»5½=EFÂk»�DF4�Â�¿g¼®½=40ÂN½=4"ÂNE�E=2¨4"¿gA{Á~Âk¼®»�É¦ÂlÈ{4�@3¼®½3É®¼ Ä�E=4l¿¡EJA¡Â�2gÈs>oA{EJ254�½J¼z½cÂkE;E=254
¼®»gÄ�4�@J4�»�DF4�É¦ÂlÈ!4�@ �tì�<gA�E=254��g»5Ak¾3É®40¿gÊ{4�� ��ÂN½=4)ANÄ/Â �������	�
�.>5@J¼zÁ�¼®E=¼®Ã{4cDFA{Á�>�A!»54�»gE3Á�À5½=E
�o4�½J>5É®¼®E¥¼®»gE=A"Â�¿gA!Á�Âk¼®»��=¿g4�>o4�»�¿º4�»gE�>�Âk@JE � ¾325¼¦DJ2¡¾3¼®É®É;�o4�>5É¦Â!DF40¿�¼®»¡Â"¿gA!Á�ÂN¼z»�E=2¨4�A{@JÈ
Âk»o¿¬¼z½�É®¼ Ä�E=40¿¯E=A¬Âk»	¼®»gÄ�4�@J4�»�DF4~É¦ÂlÈ{4t@)½=EFÂkE=¼¦D�@JA{É®4 ��Âk»�¿	Â.¿ºA{Á�ÂN¼®».¼®»�¿g4�>o4�»�¿g4t»sE�>�ÂN@=E
� ¾32¨¼ªDJ2¬¾3¼®ÉzÉY��4�>5É¦Â{DF40¿¯¼®».E=2¨4"¼®»gÄ�4t@=4�»�DC46�oA5¿gÈR��ìI��»¬4"1�ÂkÁ�>5É®4�ANÄ�E=25¼®½cE=@FÂk»5½JÉªÂNE=¼®A{»~¼®½
E=2¨4+�s»¨Ak¾3Éz4l¿gÊ{4���Âk½J4"ANÄD���'���%� �R&"
���
�� �K&"�@&�� �6��
I!	�?� ��
5ìo1325¼®½)�g»5Ak¾3É®40¿gÊ!46��ÂN½=4�DFA{»gEFÂk¼®»5½
�g»5Ak¾3É®40¿gÊ!4/Â���A!À5Ea>5@J4FÄ�4�@J4�»�DF4L��4tEZ¾¥4�4t»�2sÈg>oA{EJ254�½=4t½0é{ÂN»�¿)�g»5Ak¾3É®40¿gÊ!4�A{»�25Ak¾	E=A;½=4�É®40DCE
E=2¨4)Á¡A!½=E�>5@=4FÄ[4�@=40¿ 2sÈg>oA{EJ254�½=¼®½;E=2�ÂNE32�Âk½3»5A!EJ�o4�4�»¯½=4�É®40DFEJ40¿¯È{4�Elì
�����	��

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

-��������� �����������������&� ����%*#0/�-� ��*)��*# ����%�1�,���2�������34�*!������ -�%������� ��65�7
-��������� �����������������&� ����%*#0/8�*!������ -�%������� ��93:-� ��*)��*# ����%� ����$#�2 !������� 65�7
;=< ���g�> ���?���@�����19/A-� ��*)��*# ����%�1�,���2������B5
��C����D����,���@�����19/E-� ��*)��*# ����%�1�,���2������F5G7

;=< ���g�> ���?���@�����19/:�9HI�����������������&�B5
�	���J ���?���@�����19/:�� ���?�HK�����������������&�F5
�	���L-��������� �����������������&� ����%*#0/K�� ���?�HK��������������������3M�9H8�������������������N5
��C����D����,���@�����19/M�9H8�����������������&�F5G7

�����6�����	��

�����������{���O������������������� �������� �!"�$#�%����&��#�(*)��� �#���,.(*)�-

P ; �o�.Qg� �x]k�g^0\ v WdY[TVY��xWF\ZWFXZb�TVSgf�\[TV^lS¡�kS!^��9yVWFe{�lWc�sftYZW�TVSSR5ôº÷Jö ósô

:ZE�½=25A!À5É¦¿)��4�DFÉ®40Âk@9E=2oÂkEaEJ254xä�@=½JE
EZÈg>o4�AkÄI�s»¨Ak¾3Éz4l¿gÊ{494�»�¿º½
À¨>¤ÂNE�E=2543¿gA{Á~Âk¼®»��ZÉ¦ÂlÈ{4�@
¼®» ��
����FHgé{Âk»�¿�E=2¨43½=40DFA!»�¿�EZÈg>o43¼®»"EJ2543¼®»gÄ�4�@J4�»�DF4L��A5¿gÈgì	��É®½=A)»¨A{E=43EJ2�ÂkE9½J¼z»oDF4����������
�
¿gAg4�½)»¨A{E)Á~Â��{4cEJ25¼®½"¿g¼®½=EJ¼z»oDFE=¼®A{»�é�2gÀ5Á~Âk»~¼®»gE=4�@J>5@=4�EFÂkEJ¼zA!»	AkÄ3E=254+�g»5Ak¾3É®40¿ºÊ{4���Âk½J4"¼®½
»540DC4�½=½FÂk@=È¬E=A�Á~Â��!43E=25¼®½�½J4�É®40DFEJ¼zA!»aìR�;É®½=A¡Â{¿¨¿g¼®E=¼®A{»�ÂNÉ�Ã!A5D�Â��5À¨ÉªÂN@=È�Á�À5½=E���4�Â{¿5¿g4l¿�Ä�A{@
E=2¨4)½=EFÂkE=¼¦D;@=A!É®4�½�Âk»�¿ �kA{@3EJ254)¿gA{Á~Âk¼®»�E=2¨4�A{@JÈsìRW�¼®Ê{À5@J4�ê�¿g4t>5¼¦DFE=½3EJ254)E=@FÂk»5½JÉ¦ÂkE=¼®A!»aì

� ¿g¼��æ4t@=4�»�DC4)E=2�ÂNE3¼®½¥»5A!E¥½JEdÂNE=40¿�¼®»¡EJ254cÊ{@dÂN>52¡¼®½�E=2�ÂNE3¼®» �������	�
��>5@=¼®Á�¼zEJ¼®Ã{43DFA{Á �
>oA{»54�»gE¥DtÂk»�2�ÂlÃ{4�Á�À5É®E=¼®>5É®49EdÂN@=Ê{4tE
½J4�E=½lì{:Z»���
����dH�EJ25¼®½
¾�A{À¨Éª¿�DFA{@J@=4�½J>�A!»�¿�EJAþÂN»"¼®»gÄ[4�@?�
4�»�DC4�¾325¼¦DJ2)2�ÂN½
Á�A{@J4�E=2�ÂN»"A!»54�Ê{AsÂNÉZé�¾325¼¦DJ2"¼®½�»5A{E�ÂkÉ®É®Ak¾�40¿�ì�132¨4 ���������
�¤DFA!Á¡>oA{»54t»sE
¾3¼®E=2)Á�À¨ÉzEJ¼®>5É®4�EdÂk@JÊ{4�EJ½ � � �'�R�	� ��&�
���
�� & 
�!�# �R!	�?� ��
;¾3¼®E=2)EFÂk@=Ê!4�E=½ & 
�!�# �R!	�@&��?�@��� �"��
 �/� �­Âk»�¿
&�
%!�#	�R!	�@&��?�@���@�"&UT	& �����c¼®½)Á¡A5¿g4�É®40¿¬Âk½�EZ¾�A.¼®»�¿g4�>o4�»�¿g4t»sE�¼®»gÄ�4�@J4�»�DF4t½�¼z»'��
����FH{é�A{»54(Ä�A{@
40Â!D=2	EFÂk@JÊ{4�Elìa13254�¿5ÂNEdÂ ��Ak¾i¾3Âk½�Â{¿5ÂN>5E=40¿¬Â{DtDFA{@F¿g¼®»5Ê{É®È � ½=¼®»�DF4�»5A!E"ÂkÉ®É9¼®»5>5À5EJ½c¾¥4�@J4
»54�4l¿g40¿ Ä�A{@���A!E=2~Ê{AgÂkÉ®½ �x¾325¼¦DJ2~@=4�½JÀ5É®E=40¿~¼®».Â�Éz4t½=½�DCA{Á¡>¨Éz4�1�¿5ÂkEFÂ ��Ak¾)ì



kernel

A

B

C
D

E

DESIRE primitive component

kernel output
kernel input

primitive
control

ML^2 primitive inference

C D
A

B

Einference layer

domain layer E’

static role

dynamic output role

dynamic input roles

A, B = input facts
    C = domain independent part of knowledge-base
    E = domain dependent part of knowledge-base
    D = derived output facts  

E’ = domain theory for E 
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M: transfer tasks
D: role delegation

M: formalized problem-solving methods
D: generic task models & generic components

M: passing info. in roles
D: translation of vocab. & truthvalues

M: subtheories
D: internal / interface information types

M: lift of contents (KB) & conclusions
D: reflection on information states and 
(sub)tasks
M: Domain layer, Inference layer, Task Layer
D: Knowledge dimension, Task dimension

M: task layer
D: task control

M: static/dynamic roles
D: information state & knowledge base

M: FOL
D: rules & chaining / conventional

M: classical logic
D: partial logic

M: "exhaustiveness": iterate solution
D: targetsets, exhaustiveness, 
with/without requests

M: input/output roles
D: input/output interface

M: dynamic logic (regular programs)
D: temporal logic (linear time)

M: roles keep contents
D: information state persists

M: partial interpretation
D: general manager system + impl. generator
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