
� �������	��
����� �������������	��
������������������� �!"����#$�"���
��#$#&%'(��)*��+-,.�/�0���1�23#��(+4�5#�67�98;:=<

>@?BADCE>BFHG&I*JBKMLONQP$I*JDA�R�ADS-KMJTI�U�FHVWKMPXP=NMI*JDA
Y-ZX[]\5^`_=a7ZXb;_-c�dfe�c�a&[;g]_=ZX^$h@iXjkZXb]iOZ
lmb*jknoZX^`pqjk_qr�c�dfs�\�p=p=\oiut@g]p=ZO_=_=p
v-a&t]ZX^`p=_OwBs�vyx*z{x�x�|7l�h@v

}9~��{�O���*�@������t*jkp�[]\5[DZX^	[*^`Z{p=ZXb;_=p�\�t;r��*^=jk��i{\�p=ZX���]\�p=ZO��^`ZO\op=c5b;j�bB����e������
\5b]�/j�b;d�c�^`a�\�_qjkc�b�^`ZO_q^=jkZOn�\��(��������p=r@p=_=ZOa	w*i{\5���kZO��h��0���m�mw*_qt]\�_��Dco_qt9^`Z{_q^=jkZOn�ZOp
�*c@iXg]a�ZXb;_=p$dQ^`c�a�\�dQg*������_=ZX�;_7�*c@iXg]a�ZXb;_7iOc5^=[;gBp�\�bB�EdQ^`coa���jk_qt;j�b�j�bB�@jkn�jk�*�
gB\�� �;c@iXg]a�ZXb;_=pOw]\5b]�9�kc@iO\o_=ZOp�[B\op=p=\���Z{p¡��j�¢@Z`�kr�_=c$iOc5b;_=\�j�b�j�b*d�c�^`a�\�_qjkc�b�\5�Dc�gB_
jka&[Dc5^`_=\�b;_�[*^`c��*�kZOa$�qp=c��kn�j�bB��d�ZO\o_qg*^`ZOpfc5d£iO\op=ZOpO¤]h��0���m�Eg]p=ZOp�_q�0c�iO\�p=ZX���]\�p=ZOpOw
c5b]Z�iOc5b;_=\�j�b*j�b]��[]\�p=_�[*^`Z{iOZO�;ZXb;_=pOw�\5b]�Ec�bBZ�iOc�b;_=\5j�b;j�bB�EZ`�;iOZX^=[]_=p�dQ^`coa¥[]\�p=_
iO\�p=Z�_=Z`�;_=pO¤ ��co_qtE\�^`Z&g]p=ZO�1�;r¦h@�����¡�§_=c�\�gB_=coa�\�_qjki{\5���kr���ZXb]ZX^`\o_=Z�¨�gBZ`^=jkZOpOw
�4t;jki=t�\�^`Zm_qtBZXb7^=g*b��;r7_qtBZ���©Wª-l-�f� «�dQg;������_=ZX�;_(^`ZO_q^=jkZ{n5\��£ZXbB��j�bBZ�c5b�\-�k\�^`��Z
_=ZX�;_-iOc����kZOiO_qjkc�b¬j�b¦_qt]Z�iO\�p=Z$c5d4�*c@iXg]a�ZXb;_-^`Z{_q^=jkZOn�\5�0\5b]��c�b�j�b]��jkn�jk�@g]\5��_=ZX�;_
�*c@iXg]a�ZXb;_=pmd�c5^m[]\�p=p=\o��Z�^`ZO_q^=jkZOn�\5��¤

 ®;¯¡°B±£²�³$´&µ °]¶`²¡¯
·¹¸*?]?BA1KMJDABKQº�I;»uKM?*J¼?�½0S�¾DI*»�»`?�NM?B?*¿�½�?�À�KMJEI�JDL�SÂÁBÀ{?*ÃBNML5Ä3P=KM»XÅDI;»uKM?*JEKMP&?@½�»XL�JE¸@KMÆ*L�J
ÃBC�LOÇDI;Ä�ÁÈNML�P�?@½�S�¾DI;»�¾TI;P�S-?@À{¿*L�A�KMJ�»X¾DL�ÁDI*P`»5FDÉ�¾BKMP�KMADL�I�ÊË»`¾DL�½qÅDJDADI*Ä�L�JB»`I@Nf»XL�JDL�»
?�½4º5I;P`LÍÌÎÃDI*P`L�A¬À{L5I;P`?*JBKMJT¸@ÊÏKMP�I;ÁTÁBNkKQº�I;ÃBNQL�KMJEKQJB½�?�À{Ä�I;»uKM?*JEÀ{L�»uÀ`KQL�Æ@I@N�Ð�Ñ`V&Ò�I*P�S�LONÓN�FfÔ�L
¾DI@Æ*L$L�Ä�ÁÈNM?@C;L5A�»`¾BKQP�KQADL�I�I;»�»=S-?9NML�Æ*LONMP&KMJ¬I	¾BCBÃBÀ`KQA¼Õ-Ö�V-Ì=Ñ`VËI*ÁDÁBÀ{?*I;ºO¾�×
Ø F�S-KQ»`¾BKQJ�I	º5?@À{ÁTÅDP�?@½fAD?Bº�ÅTÄ�L�JB»`P�Ù »`?9Ú£JDA�AD?Bº�ÅDÄ�L�JB»`P-ÀOLONML5Æ@I;JB»�»`?�I	JTL�SÛÁÈÀ{?;ÃÈNML�Ä
PuKM»`ÅTI;»=KQ?;J�Ù ÀOL�»=ÀXKML�Æ*L	AD?Bº�ÅTÄ�L�JB»`P$PuKMÄ�KÓNMI@À�»X?�»`¾D?*P`L�»`¾DI*»�I@ÀOL�I@NÓÀ{L�I*ADCE¿]JT?@S�J�»`?�Ã L
ÀOLONML�Æ@I*JB»�Ü

Ý F�S-KQ»`¾BKQJÞI*J�KMJDAÈKMÆ*KMADÅTI@N$AD?Bº�ÅDÄ�L5J]»5Ùm»`?EÚ JDA�ÁDI;PXP`I*¸;L�P�»X¾DI;»�I*ADABÀOL�P`P�I�ÁTI@À{»uKMº�ÅÈNMI@À
I*P`Á L�º�»�?@½£I�PuKM»XÅDI;»uKM?;J�Ù@À{L�»uÀ`KQL�Æ;L�ÁDI*P`PXI;¸;L5P0»X¾DI;»(I@ÀOLmP=KQÄ�KkNMI�À�»`?�»X¾D?;PXL�»X¾DI;»�KkNÓNMÅDPX»=À{I*»`L
ÁDI*P`»�ABKQP`º�ÅTP`P=KQ?;JDP9?@½0»X¾DL�»X?;ÁBKQº@F

Ô�L�º�I�NkN$»X¾DL�P`L¬»=S�?ENQL�Æ;LÍNMP�?�½$ÀOL�»=ÀXKML�Æ@I�N7»`¾TL¼ßOà@á=â ãBä�I;JDAÂå;à�ß�ãBæ�ç�è£éWNML�Æ*LONMP5F�·�»�Ã£?*»`¾
NQL�Æ;LONQP�ÙmLOÇDL�Ä�ÁÈNMI@ÀOP�?@½-À{LÍNML�Æ@I*J]»9»`LOÇD»=ÊËAD?Bº�ÅTÄ�L�JB»`P�?@À�LOÇDº�LOÀOÁD»`PuÊÞ½�À{?;Ä�ÁDI*P`»�ÁÈÀ{?;ÃÈNML�Ä
PX?@NMÆ*KQJD¸�LOÇDÁ£LÍÀ`KML5JDº�L�P�ÁBÀ{?@Æ*KQADL�¸;?B?BA�ºÍNMÅDL�P�?�½0S�¾DI*»�»`?�NM?B?*¿�½�?@À�KQJ¦I�JTL�SÛPuKM»XÅDI;»uKM?;JTP�F

Ñ=J�»`¾ÈKMP�ÁDI;Á LOÀoÙ�S-L�ADL�P`ºÍÀ`KMÃ LE?;ÅBÀ�P`CBP`»XL�Äêº�I�NkNML5AÞëDì�Ñ`V&R¥ÐÎëBLÍNML�º�»uKM?*JÞ?�½7ì(I;P`PXI;¸*L�P
½�?�À7Ñ=JB½q?@À{Ä�I*»=KQ?;J¼V&R�ADÅDº�»uKM?*J£Ò�»`¾TI;»�Á£LÍÀ`½�?�À{Ä�P�ÀOL�»=ÀXKML�Æ@I�N�I;»�Ã ?;»`¾�»`¾TL	AD?Bº�ÅTÄ�L�JB»�I;JDA
ÁDI*P`PXI;¸;L�NQL�Æ;LONQP�F$í&KQÆ;L�JÏI�JDL�S�ÁBÀ{?*ÃBNML�ÄîP=KQ»`ÅDI*»=KQ?;JÏKQJDÁDÅD»�I*P�I¼º�I*P`LE½�À{I;Ä�L�Ù4ëDì4Ñ`V$R
ÀOL�»=ÀXKML�Æ*L�P-À{LONQL�Æ@I;JB»�AD?Bº�ÅTÄ�L�JB»`P¡½�À{?*ÄïI�½�ÅÈNkNkÌ=»`LÍÇÈ»-AD?Bº�ÅDÄ�L5J]»-º�?�À{ÁDÅDP5Ù]I*JDA�ÙBS-KM»X¾BKMJ�L�I;ºO¾
?�½È»X¾DL�PXL@Ù;¾BKQ¸;¾BNÓKM¸;¾B»XPm»`¾DL-ÁDI*P`P`I*¸;L�P�Ä�?*P`»�NÓKM¿*LONMC�»X?$ABKQP`º�ÅTP`P¡KMÄ�Á ?@À{»XI;JB»fÁÈÀ{?;ÃÈNML�Ä�Ì=P`?�NMÆ*KMJD¸
ð �4t;jkp�^`ZOp=ZO\5^`i=tÞ��\�p�pqg;[*[Èc5^`_=ZO�ñ�;r�©Wh�òïó¡^`\�b;_�bBc;¤-�f�0e0��ôöõ5x�ôo÷@õ�|*w$h@_=\�_=Z�øo�ùb]��g]p=_q^`r;øÍ�
l¡b;jkn�ZX^`pqjk_�r�e4c@c�[DZX^`\o_qjkn�Z$�¡Z{p=ZO\5^`i=t�c5b¦�Qb;_=ZX����jk��ZXb;_$�Qb*dùc5^`a�\o_qjkc5b��mZO_q^=jkZOn�\5��¤



½�L�I*»`ÅBÀOL�P�F Ñ=J�»`¾BKQP�ÁDI;Á LOÀ�Ù]S-L$L�Ä�ÁT¾DI;PuKMú�L&À{L5»=À`KQL�Æ@I@N�I;»m»X¾DL$ÁTI;P`PXI;¸*L�NML5Æ;LONqÜ£?;»X¾DLOÀ�ÁDI;Á LOÀOP
¾DI@Æ*L7ATL�»`I�KkNML5A�ÀOL�»=ÀXKML�Æ@I�N4I*»�»X¾DL�AD?Bº�ÅTÄ�L�JB»-NML�Æ*LON$û G�V&ü;ý�ÙHV$G�ü*þOÿ=F

·�½�»`LOÀ-ÁBÀ{?*ÃBNML�Ä�L�JB»=À{C*Ù]ëDì4Ñ`V$R�Á LOÀ`½�?�À{Ä�P-I@NÓN£?@½ KM»XP�ÁBÀO?Bº�L�P`PuKMJD¸TÙDKQJDºONMÅTABKMJD¸�»X¾DL�¸;L5JBÌ
LOÀOI;»=KQ?;J�?�½£JDL�L�ATL�A��BÅDLOÀ`KQL�P�ÙDS-KQ»`¾D?*ÅD»��@è��¡KMJB»`LÍÀ{Æ;L5J]»uKM?*J�?;J9»`¾DL�ÁDI�À{»�?@½ »`¾DL-ÅDP`LÍÀoF;É�¾BÅDP5Ù
»`¾TL$?;JÈNMC�À{L5ÁBÀ{L�PXL�JB»`I*»=KM?*JDI@N�?@À�ÁBÀ{?Bº�L5P`P=KQJD¸�ÃDÅBÀOADL�JE?;J�»X¾DL$ÅTP`LOÀ-KMP�»X¾DL$PXÁ£L�ºÍKkÚ£º�I*»=KQ?;J�?�½
»`¾TL	ÁBÀO?;ÃBNQL�Ä�º5I;P`L�ÙHS�¾ÈKMºO¾�KQP�AD?;JDL/KMJ�I�Ä�I;JDJDLÍÀ/»X¾DI;»�KMP&P`»`I*JDADI�À{A�ÁBÀ{I*º�»=KQº�L�KMJ¼Õ-Ö�V
P`CBPX»`L�Ä�P�ÐqS-KM»X¾D?;ÅD»¡JDI;»XÅBÀ{I�N]NQI;JD¸*ÅDI;¸*L�½�ÀO?;JB»=Ì=L�JDADPOÒ�û ��?@Nùü��5ÿ=FöÉ�¾BÅDPmëDì4Ñ`V$R NM?Bº�I;»XL�P�ÀOLONMLOÌ
Æ@I;JB»m»XLOÇD»`ÅDI�N£ÀOL�¸@KQ?;JDP�S-KQ»`¾BKQJ�AD?Bº�ÅTÄ�L�JB»`P-S-KM»`¾T?;ÅD»¡KMÄ�Á ?;PuKMJD¸�?;J�»X¾DL$ÅDPXLOÀ$»`¾TL�ÃDÅBÀ{ATL�J
?@½�ÀOL�I;ABKQJD¸�L�JB»=KÓÀ{L�AD?Bº�ÅDÄ�L�JB»XP�F

ëDì4Ñ`V$RñÅDP`L5P$»=S-?	º�I*P`LOÌ=ÃDI*P`L�P5×
Ø FW·Âº�I*P`LOÌ=ÃDI;PXL�?@½0ÁTI;P`»5Ù;ÀOL�P`?�NMÆ*L�A�ÁBÀO?;ÃBNQL�Ä�P=KQ»`ÅDI*»=KQ?;JDP9Ð�ÁBÀOL�º�L�ADL5J]»XP{Ò�À{L5ÁBÀ{L�PXL�JB»`L�A¬I;P
º5I;P`LÍÌ�½�ÀOI;Ä�L�P&?@½(½�L�I;»XÅBÀ{L5P�½�?�À$ÅDP`L�ÃBC�I�	�
/ì��Ì=P`»=C*NML	Õ-Ö�VÂÄ�?BADÅBNQL@F

Ý F��T?@À$L5I;ºO¾�º�I*P`L�½�L5I;»`ÅÈÀ{L�KQJ�»`¾DL9º�I;PXLOÌ�½�À{I;Ä�L�Ù£I�º�I*P`LOÌ=ÃDI;PXL	?�½mI;º�»XÅDI@N�»`LOÇD»$LÍÇÈº5LOÀ{ÁD»XP�Ù
º5ÅBNkNQL�Añ½�À{?*Ä�ÁDI*P`»�º�I;PXL�P�Ùm»X¾DI;»�º5?;JB»`I�KMJ�ÅDPXLO½�ÅBN�KQJB½�?@ÀOÄ�I;»uKM?;J�I*Ã£?*ÅD»�»X¾DL�Æ@I@NQÅDL�?�½
»X¾DL&½�L�I*»`ÅBÀOL@FÖ-?;»`¾�º5I;P`LÍÌÎÃDI*P`L�P�I�À{L�ÅDPXL�A�ÃBC ëTì�Ñ`V$R »`?�¸*L�JDLOÀOI;»XL��BÅDLOÀXKML�P5ÙmS�¾BKMºO¾�I@ÀOL�»`¾DL5J�I;º�»XL�A

ÅDÁ ?;JEÃBC�»X¾DL�Ñ������7RmV�
¹À{L�»uÀ`KML5Æ@I@NmL�JD¸�KMJDL�KQJEKM»XP$ÅDPXÅDI@NfÄ�I*JDJDLOÀ	û�Õ�Õ�	�ü Ý ÿ=F
É�¾DL4ÚDÀ{PX»fº�I*P`LOÌ=ÃDI;PXLmKQP�»`¾DLmPX»`I*JDADI@ÀOA�»=CBÁ£L¡?@½Dº�I;PXLOÌ=ÃDI;PXL�ÅDPXL�A�Ã]C&Ä�I;JBC$¸*L�JDLOÀOI;»uKM?;JTP

?@½�?;ÅBÀ�?@S�J�	�
/ì��Ì=P`»=C*NML¼Õ-Ö�V�P`CBPX»`L�Ä�P�S-KQ»`¾Ë»X¾DLOKkÀEº�?;JTº�?;Ä�KQ»`I;JB»�Ä�L�ºO¾DI*JBKMPXÄ�P�?�½
ABKQÄ�L�JDP=KQ?;JBÌ=ÃDI*P`L�AñI;JDI�NMCBP=KQP�Ù�P`?�À{»=KQJD¸EKQJ]»X?�I�ºONMI�KMÄ3NQI;»X»=KMº5L@Ù0L5»`º@Ffû ·$PX¾£ü��5ÿ=F�É�¾DL�PXL�º�?*JDA
KMP9P=KMÄ�ÁÈNMC�I¦º5?@NkNQL�º�»uKM?;Jñ?@½�»`LOÇD»XÅDI@Nm½�À{I;¸*Ä�L�JB»`P&ÁDI@ÀO»=KM»uKM?*JDL�A�KQJB»`?EP`ÅDÃÈÌÎº�I*P`LOÌ=ÃDI*P`L�P5Ùm?;JDL
½�?�À7L�I*º{¾�ÁBÀO?;ÃBNQL�Ä3½�L5I;»`ÅÈÀ{L�?@½�KQJ]»XLOÀ{L5P`»�F�Ñ=JDADLÍÇ]KQJD¸�I*JDA�P`LÍNML�º�»uKM?*J§I@ÀOL	Ä�KQJBKMÄ�I�N�KMJ�»`¾DL
P`L5º�?;JDAÏº�I*P`LOÌ=ÃDI*P`L�I*»�»`¾ÈKMP�Á£?�KMJB»�Ü�»`¾DL1½�L�I*»`ÅBÀOL�Ð�JTI;Ä�LoÒ�PXLOÀ{Æ*L�P�I;P9»`¾DL1KMJDADLÍÇ§I;JDA�I�NkN
½�ÀOI;¸;Ä�L5J]»XPfI�À{LmPXLONML�º5»`L�A�FBÔ�L�JD?;»XLm»`¾TI;»�KQJ�»`¾TL�½�ÅD»XÅBÀ{L@Ù@I*Pf»`¾TL�P`L-º�?@NÓNML�º5»=KM?*JDP-¸@À{?@S�Ù�Ä�?�À{L
¾BKQ¸;¾BNQC�I;»`»XL�JBÅDI;»XL�A�KQJDADLOÇBKQJD¸¼I*JDA�P`LONQL�º�»=KQ?;JËS-KÓNkN�Ä�?;PX»�NkKQ¿;LONQC�Ã£L�JDL�L�ADL5A�F�	&?@S�L5Æ;LOÀ�Ù
L�Æ*L�J�JD?@S�Ùf»X¾DL��BÅDL5P`»=KQ?;Jñ?@½�S�¾DI;»�º�I*P`L�P5Ù0»X¾DI;»&KMP5Ù0»XLOÇD»&½�À{I*¸;Ä�L�JB»`P5Ùf»`?�KQJDºONMÅTADL�KQP	I*J
KMJB»XLOÀ{L�PX»=KQJD¸¼?*JDL@F�Ñ=J�ëBL�º�»uKM?;J§ýÈF���S�L�AÈKMP`º5ÅDP`P�»`¾DL9KMÄ�ÁTI;º�»�?@½-»`¾DL�º5?;Ä�Á ?;P=KQ»=KQ?;J�?@½-»`¾DL
LOÇDº�LOÀOÁD»�º�I;PXLOÌ=ÃDI;PXL�?;JE»`¾TL7Á LOÀX½�?@ÀOÄ�I;JDº�L9?@½0»X¾DL�PXC]PX»`L�ÄEF

·�NM»`¾T?;ÅD¸*¾ ëTì�Ñ`V$RñAD?BL�P�JD?*»�I;º�»XÅDI@NÓNMCELOÇD»=ÀOI;º�»�»X¾DL�KQJB½�?@ÀOÄ�I;»uKM?;JEº�?*JB»`I@KQJDL�A�KMJ¬»`¾DL
ÁDI*P`P`I*¸;L�P�KM»-ÀOL�»=ÀXKML�Æ*L�P�Ù�S-L7Ã LONÓKML�Æ*L�ëDì4Ñ`V$R�º5?;ÅBNQA�ÁBNMI@C�I�¿;L5C�À{?�NML&KMJE»X¾DL�»`LOÇD»$LÍÇÈ»uÀ{I*ºOÌ
»=KQ?;J�ÁBÀ{?Bº�L5P`P�ÃBC�½�?Bº�ÅDPuKMJD¸�I;J�LOÇD»uÀ{I;º5»`?@À���P	Ðq¾BÅDÄ�I;J�?�À7Ä�I*º{¾ÈKMJDLoÒ&I*»`»`L5J]»uKM?*J¼?*J�»`¾D?*P`L
ÁDI*P`P`I*¸;L�P�»X¾DI;»&I@À{L9S�?�À{»`¾¬»`¾DL�L �H?�À{»�?@½mº�I�À{LO½�ÅÈN�!{À{L�I*ABKMJT¸DF#"¦Õ-ÅBÀXÀ{L�JB»uNMC*Ù£KQ»�KQP7JT?;»�½qL�I@Ì
P=KQÃBNML�JD?@À�ÀOL�I;PX?;JDI*ÃBNML�»X?�I;ÁTÁBNMC�I*J�LOÇD»=ÀOI;º�»uKM?*J�L$�H?�À{»�I*ºOÀ{?*P`P�I�NM?*JD¸�»XLOÇD»�ÙfL�PXÁ£L5ºOKMI�NkNMC
S�¾DL�J�»`¾DLÍÀ{L$I�À{L&?;JBNQC	I�½qL�SÏP`Ä�I@NÓNHÁ ?@ÀO»=KQ?;JDP�»X¾DI;»mI�À{L-ÀOLONML�Æ@I*JB»�FDÉ�¾BÅDP�ÙBS-L�º�I;J�ÅDP`L&»`¾DL
ÁDI*P`P`I*¸;L�P�¾BKQ¸;¾BNÓKM¸;¾B»XL�A§ÃBC�ëDì�Ñ`V$RÂI*P&KMJDÁDÅT»	»X?¦I*J�LOÇD»=ÀOI;º�»uKM?;JñÁBÀ{?Bº�L5P`P�FmÉ�¾TL�?;ÅD»XÁDÅD»
?@½�»`¾DL�LOÇD»uÀ{I;º5»=KM?*JEL$�H?�À{»�º�I*JE»`¾DL�JEÃ L�ÁBNM?@S-L�A�ÃTI;ºO¿�KQJ]»X?	I�¿BJD?@S-NML5AD¸;L�ÃDI*P`L@ÙDÅDPXL�A�ÃBC
?;ÅÈÀ/PXCBP`»`L5Ä ?�À7PX?;Ä�L�?;»`¾TLOÀ	P`CBÄ�Ã£?�NkKQº�À{L�I*P`?;JTLOÀoF0ëTì�Ñ`V$R º�I;J�»`¾BÅDP�I�KMA¬KMJ�LOÇDL�º�ÅT»=KMJT¸
»`¾TL$½qÅBNkN NM?B?;Á�?@½�º�I;PXLOÌÎÃTI;P`L5A�ÀOL�I;PX?;JBKQJD¸�ÃBC	I*P`PuKMP`»uKMJD¸1KMJ�»`¾DL�I;º%�]ÅÈKMP=KQ»=KQ?;J�?�½fJDL�S�ÙDP`CBÄ�Ì
Ã ?@NkKQº�I@NÓNMC À{L�ÁBÀOL�P`L5J]»XL�AËº�I*P`L�P5F0É�¾ÈKMP9KMP�ÁDI�À{»uKMº�ÅBNQI@ÀXNMC�KQÄ�Á£?�À{»XI;JB»�KMJ�AT?;Ä�I@KQJDP�S�¾DLÍÀ{L�I
NMI�À{¸*L�Æ;?�NMÅDÄ�L�?@½�ADI;»XI�I@NÓÀ{L�I*ADC�LOÇBKQP`»`P&KQJ¦»XLOÇD»`ÅDI�Nf½�?�À{ÄEF

& ')(+**°�,.- /0,1*]µ ±T¶32�°B¶`²m¯
ëDì�Ñ`V&RñS�?�À{¿BP-KMJ�»=S-?�P`»`I*¸;L�P9Ð�I*P�P`¾D?@S�J�KMJ4��KM¸*ÅBÀ{L Ø ÒO×
Ø F�½�À{?;Ä"I�NQI@ÀO¸;L�»`LOÇD»-º�?@NÓNML�º5»=KM?*J�ÙfëDì�Ñ`V&R�À{L5»=À`KQL�Æ;L5P$AD?Bº�ÅDÄ�L5J]»XP�»`¾DI*»�I�À{L�À{LONQL�Æ@I;JB»-»`?
»X¾DL�ÁBÀ{L5P`L�JB»`L5A¼ÁBÀO?;ÃBNQL�Ä3º�I*P`L@Ù I;JDA



Ý F�S-KQ»`¾BKQJ§»`¾T?;P`L�ÀOL�»=ÀXKML�Æ*L�AÏAD?Bº�ÅDÄ�L�JB»XP�ÙmëDì�Ñ`V$RÂ¾ÈKM¸;¾ÈNkKM¸*¾B»`P�ÁDI;PXP`I;¸*L�P�»X¾DI;»�º5?;JB»`I�KMJ
KQJB½�?@ÀOÄ�I;»uKM?;J�ÀOLONML�Æ@I*JB»$»`?�PXÁ£L5ºOKkÚ£º�º�I*P`L�½�L5I;»`ÅÈÀ{L�P5F
Ñ=J�»`¾TL-ÚDÀ{PX»mP`»XI;¸;L�ÙÈëDì4Ñ`V$R¬KMP¡¸@KMÆ*L�J�I�JDL5SÞÁÈÀ{?;ÃÈNML�Ä"P=KQ»`ÅDI*»=KQ?;J�FDÑ=»�ÅDPXL�PmKQ»`P�	�
�ì��Ì

PX»=C;NQL$Õ-ÖWV Ä�?]ATÅBNML�»X?�I;JDI�NMCBú�L-KQ»mI;JDA�PXLONML5º�»�I�P`Ä�I@NÓN£JBÅDÄ�Ã£LOÀ-?@½�Ä�?;P`»4À{LONQL�Æ@I;JB»mº�I*P`L�P
½�ÀO?;Ä¥KM»XP�?@S�J�º�I;PXLOÌ=ÃDI;PXL7º5?;JDPuKMP`»uKMJD¸�?@½fPXC]Ä�Ã ?@NkKQº�I@NÓNMC�À{L5ÁBÀ{L�PXL�JB»`L�A¬»`LOÇD»`P5F£Ñ=J�»X¾DL�ÅDP`ÅDI�N
Õ-Ö�VÂ½�I*P`¾BKQ?;J�Ù�ëDì�Ñ`V$R ADL�»XLOÀ{Ä�KQJDL�P�»`¾DL�PuKMÄ�KÓNMI@ÀXKM»=C�?�½�L�I;ºO¾�¿BJD?@S�J¼º5I;P`L�»X?E»`¾DL�JDL�S
ÁBÀO?;ÃBNQL�Ä�I;JDA�ÀOL�ÁBÀOL�P`L�JB»XP�»`¾DL1À{L�PXÅBNM»XP�?@½�»`¾BKQP	I*JDI@NQC]PuKMP9KMJ�I�PX»`I*JDADI@ÀOA�ºONMI�KMÄ�NQI;»X»=KMº5L
û ·$PX¾£ü��5ÿ=F
É�¾DL-Ä�?;PX»fÀOLONML5Æ@I;JB»mº�I*P`L�P�½�À{?;Ä¹»X¾BKMP¡I;JDI�NMCBP=KQP=ÊË»=CBÁBKMº�I�NkNQC�»`¾TL�º�I*P`L�P4KMJ�»`¾TL�»X?;Á�»=S�?

NQI@C;LOÀOP$?@½-»`¾DL�ºÍNMI@KQÄ3NQI;»`»uKMº�LÍÊ I�À{L�»`¾DL5J¼ÅDPXL�A�»`?5!OÁÈÀ`KMÄ�L�»`¾TL�ÁDÅDÄ�Á�"�?�½�Ñ�������RmV1
���P
ÀOLONML�Æ@I*JDº�L�½�L5L�ADÃDI*º{¿ Ä�?]ATÅBNML@F�É�¾BKQPEP`L�»E?@½�º�I;PXL�PEKMPEº�I�NkNQL�A¹»`¾DLñá{ç%6Mç%78�@è£ßOç:9�çOç{å�;$�;ß$<
ß$�@ä�ç%=><@è à8?�6MçOå�@;ç%=3;$�@ä�çE?@À�V+��ÌuÕ���Öêû�V$G�ü*ý@Ù$V$G�ü*þ5ÿÎF&Ð�É�¾DL5P`L�I@ÀOL�NQI;Ã LONML5AïI;PA!OÖ-L�P`»
Õ-I*P`L�É�LOÇD»XP3"¬KMJB��KQ¸;ÅBÀOL Ø FkÒ�É�¾TL�?@ÀXKM¸�KMJDI�N$»`LOÇD»`P�?�½$»`¾DL�º�I;PXL�P�KMJñ»`¾DLEV+��Ì`Õ��7Ö"I�À{L
ÁDI*P`PXL�AE»`?�»X¾DL�Ñ������7RmV�
 Ñ`VÏL5JD¸@KQJDL@Ù£S�¾ÈKMºO¾E»`¾DL�J�»=ÀOL�I;»XP�»`¾DL�Ä�I;P-»`¾T?;ÅD¸*¾�»`¾DL�C�¾DI;A
Ã L�L�J�Ä�I�À{¿*L�A�ÀOLONML�Æ@I*JB»$ÃBC�I�ÅDP`LÍÀoF£Ñ��C���7RmV1
ïI*ÅD»`?*Ä�I;»uKMº�I�NkNMCE¸*L�JDLOÀOI;»`L5P$I:�]ÅTLOÀ{CEÃBC
PXLONML�º5»=KMJT¸¦I*JDA�S-LOKQ¸;¾B»=KQJD¸�»`LOÀOÄ�P�?@À�ÁDI@KÓÀ{P&?@½f»`LÍÀ{Ä�P-½�ÀO?;Ä�S-KQ»`¾BKQJ�»`¾BKQP�P`L�»5F£É�¾BKQP��BÅDLOÀ{C
KQP0»X¾DL�J9À{ÅDJ�I;¸*I@KQJDP`»�»`¾TLmNQI@À{¸*LOÀmº�?@ÀOÁDÅDP�?@½ »`LOÇD»`P5Ù;S-KM»X¾	»X¾DL¡À{L�PXÅBNM»m»X¾DI;»�JDL5S§AD?Bº�ÅDÄ�L5J]»XP
I�À{L�À{L5»=À`KQL�Æ;L5A§I;JTA�À{I;JT¿;L�A�I*º�º�?@ÀOABKMJT¸�»`?�Ñ��C���7RmV1
:��P7Ã LONÓKMLO½�I;P�»X?�»`¾DLÍKkÀ�À{LONQL�Æ@I;JDº5L
»X?�»`¾DL�Á ?;PXL�AD�BÅDLÍÀ{C*F�Ðq·�ADL�»XI@KkNQL�AÏADL�PXºOÀ`KQÁD»=KQ?;JË?�½W»X¾BKMP9ÚDÀ{PX»	PX»`I*¸;L�º�I*J§Ã L�½�?;ÅDJTA�KMJ
û�G�V$ü*ý@Ù£V&G7ü*þ5ÿ=F Ò

Case-Based
Reasoner

Information
Retrieval System

Excerpts

Features,
  Values, and 
     Excerpts

Cases

Case
Base

"Top"
Texts

"Best Case"
Texts

Passage
Presentation

"Top"
Passages

New Excerpts
New Cases

Relevance
Feedback

for
Document
Retrieval

Document
Retrieval

Passage 
Retrieval

Query 
Generation 

for 
Passage
Retrieval

Initial
Documents Document

Query

Passage
Query

Fact
Situation

E�FHG.I8JKI.�$Æ*LOÀ{Æ*KQL�Sï?�½4ëDì�Ñ`V&R-F
Ñ=JË»X¾DL�P`L5º�?;JDAÂP`»XI;¸*L@Ù$ëDì�Ñ`V$R NM?Bº�I;»XL�P�¸*LOÀ{Ä�I*JDL�ÁDI*P`P`I*¸;L�PES-KQ»`¾BKQJÛL�I*ºO¾Û?�½/»X¾DL

»XLOÇD»`P¡À{L�»uÀ`KML5Æ;L�A�KMJ�PX»`I*¸;L$?*JDL@F;Ñ=J�»X¾BKMP-P`»XI;¸*L7ëDì�Ñ`V&R¬NM?Bº�I*»`L�P-ÁDI;PXP`I*¸;L�P-S-KM»X¾BKMJ�I�P=KQJD¸@NQL
AD?Bº�ÅTÄ�L�JB»�À{I*»`¾DLÍÀ�»`¾DI*J�AD?Bº�ÅDÄ�L5J]»XP�S-KM»`¾ÈKMJ�I$º�?�NkNML5º�»=KQ?;J�FD·&¸;I@KQJ	ëDì�Ñ`V&REÅDPXL�PmI$¾BCBÃBÀXKMA
Õ-Ö�V-Ì=Ñ`VÂI;ÁDÁÈÀ{?;I*ºO¾�F�É�¾BKMP�S-I;P$Ä�?*»=KQÆ@I;»`L5A¼ÃBCE?;ÅBÀ�Ã£LÍNkKMLÍ½$»`¾DI*»$ÁDI*P`»�ABKMPXº�ÅDPXP=KM?*JDP�?@½�I
»X?;ÁBKQº7S-?;ÅÈNMA�ÁBÀO?@Æ*KMADL�¸;?B?BAEºONMÅTL�P$»X?�»`¾DL�NQ?Bº�I;»uKM?;J¬?@½0JTL�SÛAÈKMP`º5ÅDP`PuKM?;JTP�F

É�?�NQ?Bº�I;»XL¼ÁDI*P`PXI;¸;L5P�ÙWëTì�Ñ`V$R"¸*L�JDLOÀOI;»XL�P��BÅDLOÀXKML�P¬Ã]CñÅDP=KQJD¸§LÍÇÈº5LOÀ{ÁD»XP�½�À{?*ÄêÁDI;PX»
ABKQP`º�ÅTP`P=KQ?;JDP�?�½�I�½�L�I*»`ÅBÀOL@F0R�I*º{¾�LÍÇÈº5LOÀ{ÁD»/KMP�I*J¼I*º�»`ÅDI�Nm½�ÀOI;¸;Ä�L5J]»&?@½�»`LOÇD»�º5?;JB»`I�KMJBKQJD¸
ÀOLONML�Æ@I*JB»�KMJB½q?@À{Ä�I*»=KQ?;J�I;Ã ?;ÅT»0I9º�I;PXL-½�L�I;»XÅBÀ{L�I*JDA�º�?*Ä�L�P�½�ÀO?;ÄïI*J	L5ÁBKMPX?]ATL$?@½ KMJÈ½�?@ÀOÄ�I@Ì
»uKM?;J NM?Bº�I;»uKM?*JML@LOÇD»uÀ{I;º5»=KM?*J§Á LOÀ`½q?@À{Ä�L5A¼?*J�I�ÁDI*P`»&º�I;PXL@F0R(ÇDI;Ä�ÁÈNML�LOÇDº�LOÀ{ÁT»`P�I�À{L�¸@KMÆ*L�J
KQJ ëÈL�º�»=KQ?;J5�ÈF



É�¾DLÍÀ{L�I�À{L�J]ÅTÄ�LOÀ{?*ÅDP	»XL�ºO¾DJBKN�]ÅTL�P�½�?�À	»=ÀOI;JDPu½�?@ÀOÄ�KMJD¸�»`¾TL�LOÇDº�LOÀOÁD»`P1KMJB»`?�ÁDI*P`P`I*¸;L
À{L5»=À`KQL�Æ@I@N+�BÅDLÍÀ`KML5P�F�Ð�· ½�ÅBNkNQLOÀ�ABKMPXº�ÅDP`PuKM?*JÞ?�½�»`¾ÈKMP�º�I;J�Ã L�½�?;ÅTJDA�KQJËû�G$I*J£ü�O5ÿ=FkÒ$ëTì�Ñ`V$R
ÁBÀOL�P`L�JB»XP�»`¾DLP�]ÅTLOÀ{CEI@NQ?;JD¸�S-KQ»`¾�I�PXÁ£L5ºOKkÚ£L5A�AD?Bº�ÅDÄ�L�JB»$»X?�»X¾DL�Ñ`VÂL�JD¸�KMJDL�ÙHS�¾ÈKMºO¾�Ù KMJ
»`ÅÈÀ{J�Ù�ÀOL�»=ÀXKML�Æ*L�P�»X¾DL	»X?;ÁEÀOI;JD¿*L�A�ÁDI;PXP`I;¸*L�P&½�?@À$ÁÈÀ{L�PXL�JB»`I;»uKM?*J�»`?�»X¾DL�ÅDP`LOÀ�?�À/Á ?;PXP=KQÃBNMC
»`?�I;J�KQJB½�?�À{Ä�I;»uKM?*J�LOÇD»=À{I*º�»=KQ?;JEP`CBPX»`L�ÄEFDÉ�¾BÅDP5Ù]LOÇDº�LÍÀ{ÁD»XP$I@ÀOL�ÅDP`L5A¦I*JDI@NQ?;¸*?;ÅDPuNMC�»`?�»`¾DL
V+��Ì`Õ���Ö+��P�?@½mPX»`I;¸*L�?;JDL@× »`¾DLÍKkÀ7»XLOÀ{Ä�P�I�À{L�ÅTP`L�A�»X?	¸*L�JDLOÀOI;»XLQ�BÅDLOÀ`KQL�P�F

Ô�L-ºOÀ{L5I;»`L5A�»`¾TL�P`L&º�I;PXLOÌÎÃTI;P`L5P�?@½�LOÇDº�LOÀ{ÁT»`P�ÃBC�I;PX¿*KMJD¸�I*J�KMJDAÈKMÆ*KMADÅTI@N ½�I;Ä�KÓNkKMI�ÀWS-KQ»`¾
»`¾TL�À{L5ÁBÀ{L�PXL�JB»`I*»=KM?*JÏ?@½�»`¾DL�ÁBÀ{?*ÃBNML�Ä�AD?*Ä�I@KQJ�»`?EÀOL�I;A�IEP`Ä�I�NkN�JBÅDÄ	Ã LOÀ	?�½W?*ÁBKMJÈKM?;JTP
º�?�À`À{L5P`Á ?;JDABKQJD¸Ë»X?�º�I;PXL�P�KQJÛëDì�Ñ`V&R���P�º�I*P`LOÌ=ÃDI;PXL�I;JTAÞ»X?§¾BKQ¸;¾BNÓKM¸*¾]»�I;JBC§Á ?@ÀO»=KQ?;JË?�½
»`LÍÇÈ»uÊËS�¾DL�»`¾TLOÀ�KM»9Ã£L�ROÅDPX»7I1½�L�S¹»XLOÀ{Ä�P5ÙfIEÁD¾BÀ{I*P`L@Ù(?@À7PXL�Æ;LÍÀ{I@N-P`L�JB»`L5JDº�L�P�?@À�Ä�?@ÀOLOÊ
»`¾TI;»�S�I*P�ÅDP`LÍ½�ÅBN-½�?@À	ATL�»`LOÀOÄ�KMJBKQJD¸�»`¾TL�½�L�I*»`ÅBÀOL8��P�Æ@I@NQÅDL@FmÑ=»�S-I;P9º�?;Ä�Ä�?*J�½�?�À	ÁBKQL�º�L�P
½�ÀO?;Ä�ABK���LOÀOL�JB»�NM?Bº�I*»=KQ?;JDP�»X¾BÀ{?*ÅD¸;¾D?*ÅD»�»`¾DL�»`LOÇD»�»`?�Ã£L�¾BKM¸*¾BNkKQ¸;¾B»`L�A�F)�$?�À{Ä�I�NkNMC*Ù�»`¾BKQP
P`»XL�ÁËS-?;ÅBNQA§Ã LEAD?;JDL�KQJÞº5?;JSROÅTJDº�»=KQ?;JÏS-KM»X¾Ï»`¾DLEºOÀOL�I;»uKM?;JÏ?�½7»`¾TL¦º5I;P`LÍÌÎÃDI*P`LE½q?@À�»`¾DL
AD?*Ä�I@KMJ�I;JDA�»X¾DL�L�JDº�?BABKQJD¸�?@½f»X¾DL�ÚTÀ{P`»-½qL�SËº�I*P`L�P�I*JDA�»X¾]ÅTP�S-?;ÅBNQA�JD?*»�À{L%�]ÅÈKkÀ{L9I�½�ÅÈNkN
À{L5Æ;KQL�S"?@½m»`¾TL	»XLOÇD»`ÅDI�N4PX?;ÅBÀOº�L�P5F.	$?@S-L�Æ;LÍÀoÙ�P=KQJDº�L�S-L�S�LÍÀ{L9À{LOÌ=ÅDP=KQJD¸EI�Á ?@ÀO»=KM?*J�?@½-»`¾DL
ÃDI*JD¿*À{ÅDÁD»Xº�CEº�I;PXLOÌ=ÃDI;PXL�ÅDP`L5A�KQJE»`¾DL�Ö-I;JD¿UT+T¹ÁÈÀ{?SROL5º�»	û�V$ëV�0ü*þ5ÿ=Ù]»X¾BKMP&¾BKM¸*¾BNkKQ¸;¾B»=KQJD¸�?�½
»`LÍÇÈ»XÅDI@N�LOÇDI;Ä�ÁBNQL�P$S-I;P�AT?;JDL&âDà@ä�é�WTàoß5F

·&P$L�I*º{¾¬AD?Bº�ÅDÄ�L�JB»$I*JDAE½�L5I;»`ÅÈÀ{L9KMP$I*ADABÀOL�P`PXL�A�KMJ�PX»`I*¸;L�»=S-?DÙ »`¾DL�ÅTP`LOÀ�Ð�?�À$KQJB½�?@ÀXÌ
Ä�I;»uKM?*J�LOÇD»=ÀOI;º�»uKM?;J�ÁÈÀ{?;¸�À{I*Ä�Ò�º�I*J�LOÇDI;Ä�KQJDL	»X¾DL�ÁBÀ{L�PXL�JB»`L�A�ÁTI;P`PXI;¸*L�P�ÙfATL�»`LOÀOÄ�KMJDLEÐ�Kk½
Á ?;P`PuKMÃBNQLoÒ�»X¾DL$I*º�»`ÅTI@N�Æ@I@NMÅTL$?@½�»`¾TL�½�L�I*»`ÅBÀOL@ÙDI;JTA�I;ADA�KQ»�»X?�»`¾DL�À{L�ÁÈÀ{L�PXL�JB»`I;»uKM?*JE½�?@À-»`¾DL
»`LÍÇÈ»5Ù�½�?@À�KQJDP`»XI;JDº�L�Ù�I;P9I�º�I;PXL@FmÉ�¾DL�ÅDPXLOÀ�Ä�I@C¼I�NMP`?¬ADL�ºOKQADLE»`?�I*ADA�?;JDL�?@À	Ä�?�À{L�?�½
»`¾TL�À{L�»uÀ`KQL�Æ;L�A�ÁTI;P`PXI;¸*L�P�Ù�?@À$PXLONML5º�»`L�AñÁ£?�À{»uKM?;JTP$?@½m»X¾DL�ÄEÙ£»X?�»`¾DL9I;ÁDÁBÀO?;ÁBÀXKMI*»`L�LOÇDº�LOÀ{ÁT»
º�I*P`LOÌ=ÃDI;PXL�I@NQ?;JD¸�S-KM»`¾¬»`¾DL9½�L�I*»`ÅBÀOL	I*JDAEÆ@I@NMÅTL@F�Ñ=J�»`¾BKQP�S�I@C*ÙHëDì4Ñ`V$RÏÄ�I@C�I@KMA KMJ�»`¾DL
I;º%�]ÅÈKMP=KQ»=KQ?;J�?@½mI;ADAÈKM»=KQ?;JDI�N0¿BJD?@S-NQL�AD¸;L�I*Ã£?*ÅD»�»`¾DL9»`LOÇD»`ÅTI@Nfº�?*J]»XLOÇD»$?�½0L�I*º{¾ ½�L�I;»XÅBÀ{L�F

X Y�Z+[\-]2�^3,
�&ÅBÀ7LÍÇÈI*Ä�ÁBNML�º�?*Ä�L�P-½�ÀO?;Ä�»X¾DL�AD?*Ä�I@KMJ�?@½�Á£LOÀOP`?*JDI@N�ÃDI;JD¿*ÀOÅDÁD»`º5C¦ÅTJDADLOÀ7Õ-¾DI*ÁD»`LÍÀ Ø �
?@½\�$JBKQ»`L�A�ëB»XI;»XL�P�Á LOÀOP`?;JTI@N0ÃTI;JD¿*À{ÅTÁD»`º�C�NQI@S¹Ð Ø*Ø ��Fkë FkÕ&FK_ Ø ��� Ø Ì Ø �����*ÒOF;É�¾TL+�BÅDL�PX»=KM?*J
ÁBÀOL�P`L�JB»XL�A�KMPmS�¾DL5»`¾DLOÀ�»`¾TL�ÁBNMI*J�ÁBÀ{?*Á£?*P`L�A�ÃBC�»X¾DL�ADL�ÃD»X?@À�»X?�P`L5»`»=NQL$S-KQ»`¾�»`¾TL�ºOÀ{L�AÈKM»`?�À{P
¾DI*P�Ã£L5L�J�ÁBÀ{?*Á£?*P`L�A�KQJ`!Í¸;?B?BA�½qI@KM»X¾�"DF�É�¾BKQPQ�BÅDL�PX»=KM?*J�KMP�º5L�JB»=À{I�NW»X?EI;ÁDÁBÀO?@Æ@I@N�?@½�»`¾DL
ADL�ÃT»`?@À���P$ÁBNQI;J�F

Ô�L�ÅDP`L�»X¾DL�P=KQ»`ÅDI*»=KQ?;JïI*PEADL�P`ºÍÀ`KMÃ L�A"KQJ¹»`¾DL�aXè¹á{ç4bc�S<��@áOßdWÈã�<@ÙQO;þñÖ&F V/F$ü Ø ü
Ð�Ö-I;JT¿;À�F#��FkG9F �9F 
	F Ø ü�e�O;Ò-?*ÁBKMJÈKM?;J�I*P�?;ÅÈÀ/ÁÈÀ{?;ÃÈNML�Ä�º�I*P`L@F�Ñ=Jfbc��<���á{ß$WBã�<@Ù�»`¾TL�ADL�ÃD»X?@À
ÁBÀO?;Á ?;P`L5A§IEÁBNMI*J�S�¾D?;PXL�AD?;Ä�KQJDI;JB»�ÁTÅBÀ{Á ?;PXL�S�I*P�»`?EABKQP`ºO¾DI@ÀO¸;L�»=S�?�PX»`ÅDATL�JB»�NM?*I;JDP5F
É�¾DL&ADL�ÃD»X?@À�¾DI;A�ÀOL�º�L�JB»=NQC�ÅDJTP`ÅDº�º5L�P`Pu½�ÅBNkNQCEI;»`»XL�Ä�ÁD»XL�A�»X?�ABKMPXºO¾DI@ÀO¸;L�»`¾DL5P`L�P`I*Ä�L-NM?;I*JDP
ÅDJDATLOÀ/Õ-¾DI*ÁD»`LÍÀgO9?@½m»`¾DL�º�?BADL�F

Ô�L&P`ÅDÃDÄ�KQ»$»X¾BKMP�º�I*P`L�»X?�ëDì�Ñ`V$RWÙ£S�¾BKQº{¾¬º�?;Ä�ÁDI�À{L�P�KM»&»`?�»`¾T?;P`L9P=KM»XÅDI;»uKM?*JDP&½�?;ÅDJTA
KMJ¬KM»XP�?@S�J�º�I*P`LOÌ=ÃDI*P`L@FfÉ�¾TL�½�ÅÈNkNkÌ=»`LÍÇÈ»�AD?Bº�ÅTÄ�L�JB»`P�I*P`P`?BºOKQI;»XL�A�S-KM»X¾¼»X¾DL	Ä�?*P`»&P=KMÄ�KÓNMI�À
º�I*P`L�PuÊ »X¾DL�V+��ÌuÕ���Ö¡ÊËI@À{LEÁDI*P`PXL�AÛ»X?�»`¾DL¬Ñ`V�PXC]PX»`L�ÄEF�É�¾DL¬Ñ`V�PXC]PX»`L�Ä ºOÀ{L5I;»`L5P¦I
AD?Bº�ÅDÄ�L5J]»uÌ�NQL�Æ;LÍNh�BÅDLOÀOC;Ù(Á£?*P`L�P�KQ»�ÙfI*JDA¬À{L�»uÀ`KML5Æ;L�P�IEP`L�»�?�½�AD?Bº�ÅDÄ�L5J]»XP�F�É�¾DL�»`L�J�»X?;ÁBÌ
À{I*»`L�A�AD?Bº�ÅDÄ�L�JB»XPm½�?�À�»`¾TL�bc�S<��@áOßdWÈãi<&PuKM»`ÅTI;»=KQ?;J�I@À{L�NkKQP`»`L5A�KQJ�É�I;ÃÈNML Ø FBÔ�L�JD?*»`L�»`¾TI;»
j�6�kmlnj�<ik�èDÙ�I;JDA�oP�8?�<ik�èDäOÙ@I;P(S�LÍNkNDI;Pbc�S<��@áOßdWÈãi<-S-LOÀOL�I�NkÀ{L5I;ADC�¿BJD?@S�J�»X?7ëDì�Ñ`V&R�Ð�K�F�L@FQÙ
À{L5ÁBÀ{L�PXL�JB»`L�A�KQJ�KM»`P&º�I;PXLOÌ=ÃDI;PXL�?@½�AD?Bº�ÅDÄ�L�JB»`P5ÙkÒ-S�¾BKkNQL�?;JBNQCpj�6qk£¾DI*P�»`LOÇD»-½�ÀOI;¸;Ä�L5J]»XP-KMJ
»`¾TL�LOÇDº�LOÀ{ÁT»�º�I;PXLOÌ=ÃDI;PXL@FfÉ�¾BÅDP�Ù(»`¾DL�?;»X¾DLOÀ�P=KÓÇ¼?@½�»X¾DL�»`?;Á�»`L5J¼º�I*P`L�P9Ä	ÅDPX»$Ã Lr!{À{L�I*A�"



KQJ�?@À{ATLOÀ	½q?@À	»X¾DLOKkÀ�½�I*º�»`P�»X?�Ã L�I;PXº�LOÀO»`I@KQJDL�AñKMJ�ÁÈÀ{L�ÁDI�À{I*»=KM?*J�½�?�À	I;JBC�ÅDP`L�KQJ§IENQL�¸;I�N
I*JDI@NQC]PuKMP�½�?@À+bc�S<��@á{ß$WBã�<�F£É�¾BKQP$º�?*Ä�ÁBNML5»`L�P�ëDì�Ñ`V&R���P�P`»XI;¸;L�?*JDL@F

�m\5b;¢ Y�c@iX�Î���	e�\�p=Z�©�\�a�Z ��ZX��jkZXd�h@iOc�^`Z
z sut�t �ùb	^`Z$h�_=Z{��\5^`_ ��x;¤#v@z$s�|Ss�xö�
õ z t%s �ùb	^`Z�v¡��j ��x;¤#v�x�s�sox8vo�
| v�÷8v �ùb	^`Z�s�\5¢o\5^`i=t@g;¢ ��x;¤#v�x�w�|ox�xö�
w |uv5| s�\�_=_=Z`^-c�dfv¡¢@j�b ��x;¤#v�x�|�|o|�xö�
v wöõ�t �ùb	^`Z$ó-\�_qt;^=jk�5t;_ ��x;¤#v�x�x8txw�xö�
÷ z t�t s�\�_=_=Z`^-c�d.y-\���¢@j�bBp���x;¤ woô�s�÷Sw�xö�
t ÷oô�| �ùb	^`Z������kZ`b@�*g;^`� ��x;¤ woô�÷�xSw�sö�
s ô;zxv �ùb	^`Z$e�\5^=[;jkiOc ��x;¤ woô�|�wuv�õo�
ô t�|�| �ùb	^`Z�©-ZO���DZ`^=^`r ��x;¤ woô@õ5x;zOxö�
zOx t�÷�w �ùb	^`Z���c5^`_=ZX^ ��x;¤ woô*zxtSt5ôö�

z(�;~|{N}�~;� ��tBZ�a7c�p=_�t*jk��t*�kr�^`\5b;¢@Z{���;c@iXgBa7ZXb;_=p-d�c5^4_qtBZQ���x�8�����3���u�([*^`c��*�kZOa	¤
Ô�L�S�?*ÅBNMA NkKM¿*L�»`?�LOÇDI*Ä�KMJDL�P`Á L�ºOKÓÚ£º�½�I;º5»`P�KQJ¼»X¾DL�PXL	JDL5S-NMCEÀOL�»=ÀXKML�Æ*L�A�º�I;PXL�P�Ù(P`ÅDºO¾

I*P�Ù�Ú£JDABKQJD¸�?*ÅD»�S�¾DL�»`¾TLOÀ�»`¾TL�º�?;ÅBÀO»(½�?;ÅDJTA	»X¾DL�ATL�ÃD»`?�À{Pm»X?�Ã£L�PuKMJDº�LÍÀ{L$S�¾TL�J�ÁBÀ{?*Á£?*P=KQJD¸
»X¾DLOKkÀ�ÁBNQI;JDP5F�Ð��$»X¾DLOÀ�½�L�I*»`ÅBÀOL�P	?�½WÃTI;JD¿*À{ÅTÁD»`º�C�º5I;P`L5P	I�À{L�ABKQP`º�ÅDPXP`L�AñKQJÞëBL�º5»=KM?*JD�TF Ø FkÒ
É�?�AD?�»`¾ÈKMP�Ù S�L�ABKÓÀ{L�º5»7ëDì�Ñ`V&R�KQJ¦PX»`I*¸;L�»=S�?�»`?9NM?Bº�I*»`L�ÁTI;P`PXI;¸*L�P�S-KM»X¾BKMJE»`¾TL7»X?;ÁEº�I*P`L
»XLOÇD»`P�»X¾DI;»�º5?;JDº�LÍÀ{JË»X¾DLE½�L�I*»`ÅBÀOLEº�I@NÓNML�A¥ä$k�è£ßOç�á%k�é��@F�ëTì�Ñ`V$R¥ÅDPXL�P�LOÇDº�LÍÀ{ÁD»XP�½�À{?;Ä KM»XP
º�I*P`LOÌ=ÃDI*P`L�?@½�LOÇDº�LÍÀ{ÁD»XP�?;J�ä$k�è ß{ç5áxk�ém��»`?1½�?@ÀOÄ I��BÅDLOÀ{C¬»`?�ÀOL�»=ÀXKML�Æ*L�ÁDI*P`PXI;¸;L5P�FfëBI;Ä�ÁÈNML
LOÇDº�LÍÀ{ÁD»XP$½�À{?;Ä�»`¾BKQP$º�I*P`LOÌ=ÃDI;PXL�I@ÀOL@×

� !{À{L�ÁBÀOL�P`L5J]»XP�I;J�L�I@ÀOJDL�PX»7L �H?�À{»�»`?�ÀOL�ÁDI@C�¾BKMP&ÅDJDP`L5º�ÅBÀ{L5A¼ºOÀOL�ABKQ»`?@ÀOP3"
� !ÍP=KMJTº�LOÀ`KQ»=CEKMP&»`L�Ä�Á LOÀOL�A¼ÃBC�¾DLÍÀ7ADL�PuKkÀOL	»X?�I@Æ;?@KQA�ÀOL�»`ÅBÀOJBKMJT¸�»`?�� I@KMJTL@F#"
� !ÍÉ�¾DL�Õ-?;ÅBÀO»�Ã£LONÓKML�Æ*L�P�»X¾DL�ADL�ÃD»X?@À{P%��Ä�?;»=KQÆ@I;»uKM?;JEI*JDA�PuKMJDº�LÍÀ`KM»=C�I@ÀOL�¸;L�JBÅBKQJDL@F#"
� !ÍÉ�¾DL�Õ-¾DI;ÁD»XLOÀ Ø � Á£L�»uKM»uKM?;J S�I*P�KMJB»`L�JTADL�AË»X?¼S-KQÁ£LE?;ÅT»	Ö���
:� P�ºÍNMI@KQÄ�P�ÀOI;»`¾TLOÀ
»X¾DI;JE»`?�ÀOL�ÁDI@C�»`¾DL�ÄEF#"

� !Í»`¾BKQP0º5?;ÅDÁBNQL�Ä�I;¿*L�PfI&º�?;JDº5LOÀ{»XL�A�L$��?@À{»�»X?�NkKQÆ;L�PXL�JDP=KQÃBNMC�I;JTA�P`ÅDÃTP`»`I*JB»=KMI�NkNQC	S-KQ»`¾BKQJ
»X¾DLOKkÀ�Ä�L�I;JTP�F#"
É�?�KÓNkNMÅTP`»=ÀOI;»XL�ÁDI*P`P`I*¸;L9À{L�»uÀ`KQL�Æ@I@NqÙ0S-L�ÅDPXL	»X¾DL�a`è�á{ç:�£éqç%?)�@áoé(º�I*P`L@Ùf»X¾DL�»`?;Á À{I;»XL�A

AD?Bº�ÅTÄ�L�JB»�½�?�À�»X¾DL4bc�S<��@á{ß$WBã�<�ÁBÀO?;ÃBNQL�ÄEF�Ñ��C�+��RmV1
�Ù0»X¾DLEÑ`V"L�JD¸�KMJDL@Ù-ABKMÆ*KQADL�P�»X¾DL
�£éqç%?)�@áoé�?;ÁBKQJBKM?*JEKMJB»`?�?@Æ;LOÀXNMI*ÁDÁBKMJT¸�S-KMJTAD?@S�P�?@½ Ý ��S-?@ÀOADP$L�I*ºO¾�Ù£I*ÁDÁBÀ{?�ÇBKQÄ�I;»=KQJD¸�»X¾DL
NQL�JD¸;»X¾¼?�½�IEP`L�JB»XL�JDº�L@Fmë*KQJDº�L�»X¾DL�S-KMJDAD?@S�P�?@Æ*LOÀ`NQI;Á�ÙfL5I;ºO¾¼S-?@ÀOA�KQJ¼»X¾DL�?;ÁÈKMJBKQ?;J�S-KkNkN
I*ÁDÁ£L5I@À�KMJ�»=S�?&S-KMJDAT?@S�P�Ð�LOÇDº�L5ÁD»�½�?�À0»`¾TL-ÚDÀ{PX» Ø �&S�?�À{ADPOÒOF@É�¾DL¡À{L�»uÀ`KML5Æ;L�AEÁDI*P`P`I*¸;L�P�I�À{L
ÀOI;JD¿*L�AEÃ]C�Ñ��C���7RmV1
ïI*º�º�?�À{ABKQJD¸�»X?�KM»`P&Ã£LÍNkKMLÍ½W»X¾DI;»�L�I*ºO¾�KQP�ÀOLONML�Æ@I*JB»$»`?�»`¾TLQ�BÅDLOÀ{C*F

�T?@À	»X¾BKMP�LOÇDI;Ä�ÁBNQL@ÙmS-L�I@NkNQ?@S ëDì�Ñ`V&RÂ»`?�ÅTP`LE»=S�?EPuKMÄ�ÁBNQL¦Ä�L5»`¾D?BADP�»`?�¸*L�JDLOÀOI;»XL
�BÅDLOÀXKML�P5F�É�¾DL&ÚDÀ{PX»$º�?*Ä	ÃBKQJDL�P&»`¾DL�»`LÍÀ{Ä�P�½�À{?;Ä�I@NkNf»X¾DL�LOÇDº�LÍÀ{ÁD»XP7I*Ã£?*ÅD»-I�½�L�I;»XÅBÀ{L&KQJ]»X?
I�P=KQJD¸@NQL�!ÍJDI;»XÅBÀ{I�NDNMI*JD¸;ÅDI*¸;Lx"C�BÅDLOÀOC;FDR�I*º{¾�S-?@À{A�KQJ�L�I;ºO¾�LOÇDº�LÍÀ{ÁD»-ÁBÀ{?@Æ*KQADL�P-I7Á ?;PXP=KQÃBNML
Ä�I*»`ºO¾EI;¸;I�KMJDPX»$»X¾DL�S-?@À{ATP-KMJ�»X¾DL�S-KMJTAD?@S�FHV�L�¸;I�À{ABNQL�P`P�?@½mS�¾DL5»`¾DLOÀ�»=S-?�S�?�À{ADP&S�LÍÀ{L
KQJ�ABK���LOÀ{L5J]»�LÍÇÈº5LOÀ{ÁD»XP�Ù L�I;ºO¾�º5?;JB»=ÀXKMÃDÅD»XL�P�»`?9»`¾DL&»`?;»XI@N£Ã LONÓKMLO½`FDÔ�L-ÀOLO½�LOÀ�»`?9»`¾BKQP�»=C]Á L�?@½
�BÅDLOÀOCEI;P$I4;$��@Eà39C?�à�á{å�ä)�BÅDLOÀOC;F É�¾DL�P`L5º�?;JDA�»=CBÁ£L9?@½�BÅDLOÀ{CEÁBNQI;º�L5P�I�À{L�PX»=ÀXKMº�»uKM?;J�PX?
»X¾DI;»m»XLOÀ{Ä�P¡½�ÀO?;ÄïS-KQ»`¾BKQJEI;J�LOÇDº�LOÀOÁD»�JDL�L5A�»`?9Ã£L�½�?;ÅDJTA�º�?@Ì=?Bº�º�ÅBÀXÀ`KMJT¸�KMJ�»X¾DL$ÁTI;P`PXI;¸*L@F
Ô�L¡À{LO½qLOÀ�»`?�»X¾BKMPm»=CBÁ L�?@½|�BÅDLOÀ{C�I;P�»X¾DL�äOã]æ0�BÅDLÍÀ{C�Ã£L�º5I;ÅDPXL�KM»4KMP�½�?�À{Ä�L�A�ÃBC�S-À{I*ÁDÁBKQJD¸



I;J9Ñ������7RmV�
B���i����?;Á LOÀ{I*»`?�À0I@ÀO?;ÅDJTA�L�I;ºO¾�LOÇDº�LOÀOÁD»�F]ì(I�À{»f?�½DÃ£?*»`¾Q�BÅDLOÀXKML�P¡I@À{L¡P`¾D?@S�J
Ã LONM?@S�×
�����8�8�8�����8�8�K�
� �%� � �8�8�%�������%�D�8� � ���8���4�� 8 �¡ � ����¡ � �%����¢�£�¤S�r¥8���8�8¦%¥ � ��§p¦ � ��§U¤x��¡ � ���¤$��¦8� � ¤x�8¢4¤S�¨���%©8��� � ��§�ª�¢�£�� � §��8��¤ � ����¡c��«�¡�¤x§ � ����¥ � ��¤$������¡�¬���¤$���|�88¯®

�����8�8�8�����8�8�K�
��°%¥8©.� � �%� � �8�8�%���8���%�D�8� � ���8���4�� 8 �¡ � �p��¡ � �%����¢�£�¤S��¥8���8�8¦%¥ � ��§4¦ � ��§U¤x��¡ � �i®��°%¥8©.����¤$��¦8� � ¤x�8¢¨¤S�4���%©8��� � ��§±ª�¢4£�� � §��8��¤ � �r��¡5��«�¡�¤x§ � ����¥ � ��¤$������¡r¬���¤$���|¯®
88¯®�²
ì(?;PuKMJD¸E»X¾DL�P`L�»=S�?��BÅDLOÀXKML�P�?@Æ;LÍÀ/»X¾DL��£éqçx?��@áoé�?*ÁBKMJBKQ?;J�º�I*ÅDP`L5P�Ñ������7R¡V1
 »`?�ÀOLOÌ

»=ÀXKML�Æ*L�ÁDI;PXP`I*¸;L�P5FöÑ=J9»`¾BKQP0ÁTI@À{»uKMº�ÅÈNMI@ÀmLOÇDI*Ä�ÁBNML@Ù@Ã ?;»X¾�»`¾DLC;$�S@�à¯9?�à�á{å�äHI*JDA�äOã]æ��BÅDLOÀXKML�P
À{L5»=À`KQL�Æ;L�»X¾DL�P`I*Ä�L�»`?*Á�Ú Æ;L�ÁDI;PXP`I*¸;L�P5Ù£I@NQ»`¾D?*ÅD¸;¾¬S-KM»`¾EABKq�HLÍÀ`KMJT¸¦Ã LONÓKMLO½�Æ@I@NQÅDL�P�F Ö�LÍNM?@S
I@ÀOL�»`¾TL7»X?;Á�Ú£Æ*L7ÁTI;P`PXI;¸*L�P�½�?�À$»`¾DL�;$�S@Eà¯9�?�à@áOå@ä)�BÅDLÍÀ{C*ÙDI;JDJD?*»`I*»`L�AES-KM»X¾�S�¾DL�»X¾DLOÀ�?@À
JD?*»�L�I;ºO¾EKQP-À{LONQL�Æ@I;JB»�× ³ ���A¡� 4´�¡ � §��µ��%�8¶+�����5°�� � �

³ �8·�¤S�� 
¸ ¹8¹8º8� �3�|H»�¸x�U¸x�8��®:µ��8·
� ¹�»��8� �3�|H»��8º8¹8¹8¼�®:µ��8·
¹ �8¼8½8� �3�|H»��8¼8¾8�8¿�®
» �8¼8¾8� �3�|H»��8¼8¾8�8¿�®
¼ �U¸x¿8� �3�|H»���»�¾8¿U¸�®

É�¾DL&½�?�NkNQ?@S-KMJD¸9KMP&»`¾DL�»`LÍÇÈ»�?�½0»X¾DLQ���;ü���I*JDAp�i������ÁDI;PXP`I*¸;L�P5Ù£»`?*ÁBÌqÀ{I;JT¿;L�AEÃBC�Ã£?*»`¾
À{L5»=À`KQL�Æ@I@NQP�F�Ô�L�Ã ?@NMAÈ½�I;º�LEº�?*JB»`L�JB»�»`LOÀOÄ�P�»`¾DI*»�Ä�I;»Xº{¾ñ»`¾D?*P`L1½�?;ÅDJTA�KMJñ»`¾DL�LOÇDº�LOÀOÁD»`P
I;JTA¦PX¾D?@SÂS�?�À{AEº�?;ÅTJ]»XP�I@NQ?;JD¸�S-KQ»`¾E»`¾DL9»`LOÇD»�F

À$À$À ��ôö��_qtBZ-dQ^`Z{¨�gBZXb]iOr	�4jk_qt���t*jki=t�_qtBZ��;ZX�]_=c5^|�|oô�x tB\opm�$ÁUÂ|ÃUÄ£�-^`ZX��jkZXdfg*b]�*Z`^�_qt]Z���\5b;¢@^=g*[]_=iOr��mZXd�c�^`a¹v-iO_$ÅD�=z{x@��_qtBZ
|�wox�x Æ4ÁB�$ÇNÈ;�*�dÇNÁUÉE\�bB���$ÇÊÉ��8}@�%ÇM�¯ËEc�df_qtBZ�Ì|}@~��dÁB��j�b�p=ZOZX¢@j�b]��Í�Ä���Î��$}@��~�Ï
|�w;zOx ^`ZX��jkZXd�ÅnÐ�z{x�x�w��=zoz���_qtBZ-�;g;^`�*ZXb¦��t*jki=t�_qt]Z+Î|{Q��É.Ñk��\��;a&j�b*jkp=_q^`\o_qjkc5b��0c5g;�k�

[*�k\oiOZ�g*[Dc�b�_qtBZ�_q^=g]p=_=ZOZ�¤
�ÈÀ{?*ÄÛ»X¾DL�P`L�ÁTI;P`PXI;¸*L�P�S�L-º�I;JTJD?;»(ADL�»`LÍÀ{Ä�KMJTL�S�¾DL�»`¾TLOÀ�»`¾TL�º�?*ÅBÀ{»(½�?*ÅDJDA�»X¾DL-ADL�ÃD»X?@À

»`?�Ã L¼ä$k�è ß{ç5á{ç5Ù�¾D?@S�L5Æ;LOÀ�»`¾DLE»XLOÇD»�KQP�¾BKM¸*¾BNMCñ?;JBÌ=Á£?�KMJB»�»`?�»X¾DLE»`?;ÁÈKMº@FmÉ�¾DLEJDLÍÇÈ»9½�L�S
ÁDI*P`P`I*¸;L�P�I@ÀOL�JD?;»�ÀOLONML5Æ@I;JB»�»X?Ïädk�è£ßOç�áxkqé��@ÙmÃDÅT»�Ã L�º�I;ÅTP`L�Ä�?*P`»�?@½�»X¾DL�ÄîABKMPXº�ÅDP`P¬»`¾DL
ADL�ÃT»`?@À���P�L$��?@À{»9»`?EÄ�I;¿*L�I;J0!OL�I�À{JDL5P`»3"¬?@Àp!OPXÅDÃDP`»XI;JB»=KQI@NN"�L$��?@À{»9»`?�À{L�ÁTI@C¼ºOÀOL�ABKQ»`?@ÀOP�Ù
»`¾TL�CEI@À{L�I�À{L�¾BKM¸*¾BNMC�ÀOI;JD¿*L�A�F

É�¾DL-JDLOÇD»mºÍNMÅDPX»`LOÀ�?@½DÀOLONML5Æ@I;JB»mÁDI*P`P`I*¸;L�P¡I@À{L-ÀOI;JD¿*L�A�e$»X¾BÀ{?*ÅD¸;¾ Ø �TF;ìfI*P`PXI;¸;L5P�������BÙ
���i���ÈÙDI;JDA����*ý��ÈÙ]S�¾BKQºO¾EÀ{L�º5LOKMÆ*L�A�À{I*JD¿BP Ø;Ø Ù Ø �BÙDI*JDA Ø �BÙBÀOL�P`Á L�º�»uKMÆ*LON�C;ÙfÃBC�»X¾DL�;$�S@�à39
?�à�á{å@ä�BÅDLÍÀ{C*Ù]I*JDA Ø �DÙ�eBÙBI;JDA ØoÝ Ù*À{L5P`Á L�º�»=KQÆ;LONQC;Ù ½�?�ÀW»X¾DL�äOã]æÒ�BÅDLOÀOC;ÙBI@ÀOL�¸@KMÆ*L�J�Ã LONQ?@S�F

ÀdÀ$À b]c�_m\&^`ZO¨�g;j�^`ZOa�ZXb;_-dùc5^miOc�b�Ó;^`a�\o_qjkc5b¦c5dfZOnoZX^`r	e0t]\5[]_=ZX^w�xo|�x ~iÏ±Î|{Q��É�wB�0\�pmc5b]Z�ÇNÉ �d}8É|Ì|}8Ì�[*g;^=[Dcop=Z&c�d�Í�Ä���Î��d}@�±~iÏUÑÓ�$ZXbB\oiO_=a�ZXb;_O¤
w�xSw�x ò]\5j���g;^`Z&_=c&[;^`c�n�jk�*Z7�$Â�~��O�O��É �$ÇM��{m�x}8Î��8Ë�Æ¨}8É£�¡jkpmiOZX^`_=\�j�b*�kr�Z{n�jk�*ZXb]iOZ�_qt]\�_m\
w�xuv5x Ì|}@~��dÁB�-jkp-�;�O�$}8Æ4Î��$ÇNÉ|Ã	_=c�a�\�b*j�[;g*�k\o_=Z�_qtBZ�p=_=\o_qgB_=Z����;�$Ä|}@��_qt]\5b

�;�O�$}8Æ4Î��$ÇÊÉ|Ã
w�xo÷�x _=c�t]c5b]ZOp=_q�kr��x}8Î��8Ë�t*jkp)Ì|}@~��O��¤k¤Ó¤k¤�Ô pqjki¯Õ
Ñ=JEP`»XI;¸*L7»=S-?DÙ�ëDì�Ñ`V&R§¾TI;P�»`¾BÅDP�NM?Bº�I*»`L�A�ÁTI;P`PXI;¸*L�P�ÀOLONML�Æ@I*JB»$»`?�»X¾DL�ä$k�è£ßOç5áxk�ém�$½qL�I@Ì

»`ÅÈÀ{L�S-KM»X¾D?;ÅT»�À{Lx�BÅBKÓÀ`KQJD¸¼IEÅDPXLOÀ�»`?EÁ£?*P`L�I��BÅDLOÀOC;F|�$JÈNkKM¿*L�?*»`¾DLOÀ�I;ÁDÁBÀO?;I*º{¾TL�P�ÙfS�¾ÈKMºO¾



Ä�LOÀOLONMC�ÀOL�»=ÀXKML�Æ*L�L�JB»=KkÀOL�AD?Bº�ÅDÄ�L�JB»`P5Ù£ëDì�Ñ`V&R¬KMP-I;ÃBNQL$»`?/À{L�»uÀ`KML5Æ;L�AD?Bº�ÅTÄ�L�JB»`P-I;JDA�»X¾DL�J
ÁBÀOL�P`L5J]»�I�P=KM¸*JBKkÚ º�I;JB»=NQC�À{L�ATÅDº�L�A�I*Ä�?;ÅDJB»�?@½-»`LOÇD»$I*Ã£?*ÅD»&½�L�I*»`ÅBÀOL�P�º�?;JB»`I�KMJDL5A¼S-KQ»`¾BKQJ
»X¾DL�AD?Bº�ÅDÄ�L�JB»�F É�¾BKMP&¸@ÀOL�I;»uNMCEADL�ºOÀOL�I;PXL�P�»`¾DL�I*Ä�?;ÅDJB»�?@½�»`LOÇD»�I�ÅDPXLOÀ7Ä�ÅDPX»-KMJDPXÁ£L�º5»�F

Ö-C�º�?;Ä�ÁDI�À`KQP`?;J�Ù;KÓ½0S-L$¾DI*A�KMJB»`LOÀOÆ;L�JTL�A�I@½q»`LOÀ$ëDì�Ñ`V&R���P�ÚDÀ{PX»�P`»XI;¸;L�Ù]I*JDA�Ä�I*J]ÅTI@NkNQC
¸*L�JDLOÀOI;»`L5A�I��BÅDLÍÀ{C�½�?@À�ä$k�è£ßOç5áxk�ém�@ÙDS�L�Ä�KM¸*¾B»�¾DI@Æ;L�Á ?;P`L5A¦»X¾DL�½�?�NkNQ?@S-KMJD¸��BÅDLOÀOC ×
�����8�8�8�����8���K��©�¡��U¤x«����U¤S¡%�4��¤$��¦8� � ¤x�8¢����%�8¥�¤$�����8�%����¤$ª�·8���8� � ���8���c®�²

�&JE»`¾DL�� é�ç%?)�@á�é£?*ÁBKMJÈKM?;J�Ù£»`¾ÈKMP+�BÅDLÍÀ{C�C*KQLONMADP5×
µ��%�8¶������c°�� � �

³ �8·�¤S�� 
¸ ¹�»��8� �3�|H»8»�¹8½�»�½�®�µ��8·
� ¹8¹8º8� �3�|H»8»�¹8½�»�½�®�µ��8·

É�¾DL&»`LOÇD»-?@½0Ã ?;»X¾�?�½f»`¾DL�PXL�ÁDI;PXP`I;¸*L�P-KMP-¸@KQÆ;L�J�I;Ã ?@Æ;L@FBÔË¾BKÓNML�»`¾TL�C�I�À{L�ÀOLONML5Æ@I;JB»�»`?
»X¾DL�½�L5I;»`ÅÈÀ{L@ÙBÅDJB½�?�À{»XÅDJDI;»XLONMC*ÙD»`¾TL�C�I@ÀOL�»`¾DL�à@è�6q��À{LONQL�Æ@I;JB»�ÁDI*P`PXI;¸;L5P�»X¾DI;»mI�À{L�À{L�»uÀ`KML5Æ;L�A
ÃBC�»`¾DL�Ä�I*JBÅDI@NU�]ÅTLOÀ{C*F;Ñ=J9½�I;º�»5Ù@»`¾DL�C�I@ÀOL�»X¾DL�?;JÈNMC�ÁDI*P`PXI;¸;L5Pm»`¾DI*»�»`¾BKQP�BÅDLOÀ{C/À{L�»uÀ`KML5Æ;L�A
I*»�I�NkN�F

Ö /Ë²-][(¶`¯Ø×Û¯&²|ÙA^3,(³�Ú),
Ô�L�JD?@S"ADL�PXºOÀ`KQÃ£LE»`¾TL�Æ@I@ÀXKM?*ÅDP�»=CBÁ£L5P	?�½�½�L5I;»`ÅÈÀ{L�P�S�L�LÍÇÈI*Ä�KMJDL5A�Ù0»X¾DL�º�I*P`LOÌ=ÃDI;PXL�P�?@½
»XLOÇD»`ÅDI�NfLOÇDº�LOÀ{ÁT»`P�Ù(¸;L�JDLÍÀ{I;»uKM?*J�?@½�I;JDPXS�LOÀ�¿;L�CBP5Ù£I;JTA�»`¾TL�L�Æ@I@NQÅDI;»uKM?*J¦Ä�L5»=À`KQº@F
Û I�J EÝÜUÞ�ßSà\á8Ü�âPÜ�ã|ÞVäAF>å\Ü�æ
Ô�L�P`LÍNML�º�»XL�A�»XL�J9½�L�I;»XÅBÀ{L5Pf½�À{?;ÄÂI�ÃDI*JD¿*À{ÅDÁD»Xº�C�¸*?]?BA&½�I�KM»`¾9º�I;PXLmÀOL�ÁBÀ{L5P`L�JB»`I*»=KQ?;J�FBÉ�¾DLOÀOL
S-LOÀ{L�Ú£Æ*LE»=C]Á L�P�?�½7Æ@I@NQÅDL�P�»X¾DI;»�»X¾DL�P`L ½�L�I;»XÅBÀ{L5P�º�?*ÅBNMAÏ¾DI@Æ*L@×mÖ�?B?�NML�I*J�Ù�ADI*»`L@Ùmº5I;»`LÍÌ
¸*?@À{C*ÙDP`L5»�Ù£?�À7JBÅDÄ�LOÀXKMº@F.�T?@À�?;ÅBÀ�P`L�»&?@½m»`L5J�½qL�I;»XÅBÀ{L�P5Ù�S�L�KQJDºONQÅDADL�A�»=S�?�?�½mL�I;ºO¾E»=CBÁ£L@F
É�¾DL5CÞS-LOÀOL@×$ä$k�è£ßOç5áxk�ém�¼ÐqS�I*P�»X¾DL�ADL�ÃT»`?@ÀEP=KQJDº�LOÀOL�KMJËÁBÀO?;Á ?;PuKMJD¸ñ»`¾DL�ÁBNMI*J£ÒOÙ&äqâÈçOß%k>�86q=
ß%k�á{ß5ãBæ	ä�éH�@è£ßOç5ä�Ð�S-LOÀ{L-»`¾DLÍÀ{L�I;JBC�LOÇD»`L5J]ÅTI;»=KQJD¸�º�?;JTABKM»uKM?;JTPmI8��L�º�»uKMJD¸�»X¾DL-ADL�ÃD»X?@ÀÍÒÍÙU6Mà��@è�=
å�ãÈç%=`å��*é�ç5Ù�âK6Ê��è�=�ç\6�k�è�@8=`å��;éqç�Ù5â£áOàoßOçOå@ãBád�i6�==ä�éH�;é�ã]ä(Ð�PXÅDºO¾�I;P�I*ÁDÁ£L5I@N]?�À0Iiè�À{Ä�I;»uKM?*J£ÒOÙ39OãDé�ãBá{ç%=
k�è ß{à�æ�ç1Ð�»X¾DL�NkKQ¿;LONÓKM¾D?B?BAÏ»`¾DI*»�»`¾DL�ATL�ÃD»`?�À	S-KkNÓN$LOÇDÁ£LÍÀ`KML5JDº�LEI;J�KQJDºOÀ{L5I;P`L�KQJ�KMJDº�?*Ä�LoÒOÙ
å*çS;�é�=`ém�OâDç�ÐqP`ÅDºO¾ËI*P	L5ADÅDº�I*»=KM?*JDI@N�?@À�º�?;JTP`ÅDÄ�LOÀ�ÒOÙ-â£áOà39�ç5äOä$k�à@èDÙ-æ�à@è£éNWU6q�8=�k�è£ßOà@æ�ç�Ù-I;JDA
å�ã]á$�;émk�à@èEÐq?@½0»X¾DL�ÁBÀO?;Á ?;PXL�AEÁBNMI*JEKMJEÄ�?;JB»X¾DP{ÒÍF
Û IÊé ê�ã.ë8ÜUá8ì\ß�ë8ÞMâ%Ü�ídî\ÞMâ%Ü�â
�T?@À�»`¾TL�I;Ã ?@Æ;L�P`L5»	?�½$»`L�J�½�L5I;»`ÅÈÀ{L�P�S�L�¸;I*»`¾DLOÀOL�A�LOÇDº�LOÀOÁD»`P�½�À{?;Ä Ø ��º5I;P`L�?;ÁBKQJBKM?*JDP�F
�&JDº�L�ëDì�Ñ`V&RËPX»`L�Ä�Ä�L5A�I;JDA¬À{L5Ä�?@Æ;L�A�JT?;JBÌ=º�?;JB»XL�JB»7»XLOÀ{Ä�P5Ù�»`¾DL�I@Æ;LOÀOI;¸*L	JBÅDÄ�Ã£LÍÀ7?@½
ÀOL�Ä�I@KQJBKMJD¸EÅDJÈKÊ�BÅDL�º�?*J]»XL�JB»�»`LÍÀ{Ä�P&½�?@À�»X¾DL	»XL�J¬½�L�I;»XÅBÀ{L5P�S�I*PC�]þBF�OÈÙ£I@NQ»`¾D?*ÅD¸;¾�»=S-?�?@½
»X¾DL&½�L�I;»XÅBÀ{L5P$?;JÈNMC�¾TI@Æ;L Ø e9º�?;JB»XL�JB»$»`LÍÀ{Ä�P�F(ÐÎëBL5L�É�I;ÃBNQL Ý FkÒ

Ñ=JE»`¾DL�ÁBÀOL�Æ*KM?*ÅDP�P`L�º�»uKM?*J�Ù�S�L&KMJTºONMÅDATL�A¼LÍÇÈI*Ä�ÁBNML9LOÇDº�LOÀ{ÁT»`P&½�?@À�ä$k�è ß{ç5áxk�ém�@FBÉ�¾DL�½�?�NkÌ
NQ?@S-KMJD¸�I�À{L�LOÇDI;Ä�ÁBNQL�P�½q?@À$»`¾TL$½qL�I;»XÅBÀ{L�?�½ï9OãDé�ãBá{çPk�è£ßOà@æ�ç�×

ð�ãÈé�ãBá{ç�k�è£ßOà�æ�çgñ¼»`¾BKQP�KQP	»XLOÇD»	»X¾DI;»9ABKMPXº�ÅDP`PXL�PES�¾DL�»X¾DLOÀ�»`¾DL�ADL�ÃD»X?@ÀS��P9KMJDº5?;Ä�L�KQP
ÁBÀO?SROL�º5»`L�Añ»`?�KMJDºÍÀ{L�I*P`L�KMJ�»X¾DL�½�ÅT»`ÅBÀOL@FfÉ�¾DL�»XLOÇD»	Ä�KQ¸;¾B»�Ã£L�JDL5¸;I;»uKMÆ*L�?@À�Á ?;PuKM»=KQÆ;LE?;J
»X¾BKMP&Ä�I;»`»XLOÀoF

� !Í»`¾DL�Õ-?;ÅÈÀ{»$º5I;JDJD?*»�P`L�L9I;JBC�NkKQ¿;LONÓKM¾D?B?BA¼?�½f½�ÅT»`ÅBÀOL�KMJDºÍÀ{L�I*P`L�P¯"
� !Í»`¾DL�ÁÈÀ{?;PXÁ£L5º�»�?�½7I�À{L5¸;ÅBNQI@ÀgRÍ?;Ã§S-KQ»`¾ËPXÅDÃDPX»`I;JB»uKMI@NÓNMCÏKQJDºOÀOL�I;PXL�AËKQJDº�?*Ä�LEKMP�JD?;»
¸�À{L�I*»�Fò!



©¡g]a ��c�_=\5�7©¡g]a¹l¡b;jk¨�g]Z�©mgBa¹lmb*jk¨�g]Z
òBZO\o_qg*^`Z ���;i{ZX^=[B_=pó�c5^`�;p ��ZX^`a�p e4c�b;_=ZXb;_m��ZX^`a�p
���k\5b�Y¡g;^`\�_qjkc�b zdw õ�z�õ ô@õ v�ô
s�c5b;_qt;�kr��QbBi{c�a�Z z{| z�zOx v�õ |Sw
h�j�bBiOZ`^=jk_qr�c5dH_qtBZ$Y-Z`�B_=c�^ ô z�õ5| s�ô voõ
h�[DZOiXjk\��0e0j�^`i`gBa�p=_=\�bBi{ZOp s z$s�s zozxt t@z
ô co\5b�Y¡g]Z&Y�\�_=Z w w8t |@õ zds
���k\5b�ò j��kZO��Y�\�_=Z z{x z$w8v ÷�÷ wuv
Y-Z`�B_m��r�[DZ z{x zO÷�w z{x@õ ÷o|
��^`c5d�ZOp=pqjkc�b | |�÷ õ5ô zds
ò*g]_qg*^`Z$�QbBi{c�a�Z s s�s ÷�s |o÷
��^`c@iOZO�@g*^`\��fh@_=\�_qg]p z{| zOô�w z{x�x t@z

z(�*~|{Ê}�õB� ©¡g]a��ÈZX^�c�df_=ZX^`a�p�iOc�b;_=\5j�b]ZO��j�b�_qtBZ�ZX�;i{ZX^=[B_=pO¤

� !Í¾DLOÀ$¾DL5I@NM»X¾�ÃBÀXKMJD¸*P�KMJB»X?��]ÅTL�P`»uKM?;J¬¾DLOÀ$½qÅD»`ÅBÀOL�I;ÃBKÓNkKM»=C¬»`?�S�?�À{¿ F#"
� !ÍJD?�L�Æ*KMADL�JTº�L�»`¾DI*»-À{I�KMP`L5P$I@ÀOL&NkKM¿*LONMC*F#"
R(ÇDI*Ä�ÁBNML�P&?@½�LOÇDº�LOÀ{ÁT»`P&½�?@À$»X¾DL�½�L5I;»`ÅÈÀ{L�?�½�äqâÈçOß%k>�86�ßxk�á{ß5ã]æ�ä�é>��è£ßOç�äOÙDS�¾BKQºO¾EKMJDºÍNMÅDADL

ÅDJBÅDPXÅDI@N£L5Æ;L�JB»`P-ÐqL@F�¸DF@Á£L5JDABKMJT¸�ABKMÆ*?@ÀOº�L@Ù;Ã LOKMJT¸�KMJ�ÁBÀ`KQP`?*J£Ò�»`¾TI;»fº5I;J�I8��L�º�»m»X¾DL�ATL�ÃD»`?�ÀS��P
I;ÃÈKkNkKQ»=C�»`?9À{L5ÁDI@C�ADL5ÃD»`P5Ù£KQJDºONQÅDADL@×

� !ÍÉ�¾DL$Õ-?;ÅÈÀ{»mÃ LONkKQL�Æ;L5P$»`¾TL�ADL�ÃD»X?@À{P%�DÄ�L�ABKQº�I@N�LOÇDÁ£L5JDP`L�P�S-KÓNkN KMJDºÍÀ{L�I*P`L�I;Pm»uKMÄ�L&¸;?BL�P
?*JEI;JDA�Ã£LONÓKML�Æ*L�P�»X¾BKMP�KMP$I�öÓP`Á L�ºOKQI@NmºOKkÀOº�ÅDÄ�PX»`I;JTº�L8�fÅDJTADLOÀ$½qI;º�»X?@À+eBF#"

� !ÍÉ�¾BKMP�ATL�ÃD»`?�À7¾DI*P�JD?;»�Ã L�L�J¬»`¾DL�Æ*KMº�»uKMÄ3?�½4LÍÇÈ»uÀ{I*?@À{AÈKMJDI�À{C4öÓ?;ÅD»XP=KMATL8�D½�?�À{º�L5P�F#"
� !ÍÉ�¾DL-ADL�ÃD»X?@À�KMPmJT?@S�KMJ�»=À{L5I;»`Ä�L5J]»4½�?@À�»`¾DL-º�?;JTABKM»uKM?;J�»X¾DI;»�Ä�I@C�¾DI@Æ*L�º�?*JB»=À`KQÃDÅD»XL�A
»X?�»`¾DL�ADL5ÃD»`?�ÀS��P$JDL5L�AE½�?�À�Õ-¾DI*ÁD»`LÍÀ Ø �/À{LÍNkKMLÍ½`F#"

� !5G&L�ÃD»`?�À$S�I*PmKQJDº�I�À{º�LOÀOI;»XL�A�KQJE»`¾DLC�$L5S÷�ELÍÇ]KQº�?¦ëÈ»`I;»XL�ìfL5JBKM»XL�JB»=KMI�À{C�½�?�À�½�À{I*ÅDADÅBÌ
NQL�JB»$ÁBÀOI;º�»uKMº�L5P3"

Û IÊø ù�åâxúPÜ�á�ûKÜUü.â
Ñ=J�?@ÀOADLOÀ	»X?EL�Æ@I@NQÅDI;»XL�ëDì4Ñ`V$R���P�I*ÃBKkNÓKM»=C�»`?�NM?Bº�I*»`L�ÀOLONML5Æ@I;JB»�ÁDI*P`P`I*¸;L�P5ÙfS-L�JDL�L�ADL5A�»`?
ºOÀOL�I;»XL�I;JTP`S-LOÀ	¿;L5C]P9P`Á L�ºOKk½qC;KQJD¸�S�¾DLOÀ{L�S-KQ»`¾BKQJ§?*ÅBÀ�»`L�PX»	AD?Bº�ÅTÄ�L�JB»`P�»X¾DLOÀ{L�S-I;P9»`LOÇD»
ABKQP`º�ÅDPXP=KQJD¸�L�I*ºO¾�?@½f»X¾DL�½qL�I;»XÅBÀ{L�P5F£É�¾DL5P`L$I*JDP`S-LOÀ$¿*L�CBPmS�LÍÀ{L�ºOÀ{L5I;»`L5A¦ÃBC�?;ÅD»XP=KQADL&À{L�I*ABÌ
LOÀOP�F

Ô�L�¾ÈKkÀ{L5A�»=S�?�ÅDJDADLOÀO¸@ÀOI;ADÅDI*»`L�P9»`?�À{L�I*A¼º5I;P`L�?*ÁBKMJÈKM?;JTP�I;JDA¬ÅDJDADLOÀXNkKQJDL�I*J]C¬»`LOÇD»
»`¾TI;»�»`¾DL�C�Á LOÀOº�LOKMÆ*L�AÂI;P�Ã£LOKQJD¸�I;Ã ?;ÅD»�I�¸@KQÆ;L�Jñ½�L5I;»`ÅÈÀ{L@FmÉ�¾DL5C�S�LOÀOLE¸@KMÆ*L�J§I¬P`L�»�?�½
S-À`KQ»`»XL�J�KQJDP`»uÀ{ÅDº5»=KM?*JDP�»X¾DI;»�ADL5P`ºOÀXKMÃ L�A§L�I*ºO¾�½qL�I;»XÅBÀ{L�I*JDAEP`I*Ä�ÁBNML�P�?�½0»`¾TL�P`?�À{»$?�½m»`LOÇD»
»`¾TL�CEP`¾D?*ÅBNMAEÄ�I@ÀO¿ F
Û I Û ê�ýUÞ�þHà�ÞVßSFHÿMå äAÜUßSá8F�ë
�E?*P`»�À{L5»=À`KQL�Æ@I@N�P`CBP`»XL�Ä�P�I�À{LQROÅDAT¸;L�Añ?;J§»X¾DLEÃDI;PuKMP�?�½7ÁBÀOL�ºOKMPuKM?*JÛI*JDA�ÀOL�º�I@NÓN�F�É�¾DL�PXL
Ä�L�I*P`ÅBÀOL�S�¾DI;»�Á LOÀ{º�L5J]»XI;¸*L$?@½ »`¾DL-ÀOL�»=ÀXKML�Æ*L�A�KQ»`L�Ä�PmI�À{L-ÀOLONML�Æ@I*JB»�Ð�º�?@Æ*LOÀ{I*¸;LoÒ4I;JDA�S�¾TI;»
Á LOÀ{º�L5J]»XI;¸*L	?�½0»`¾TL�À{LONQL�Æ@I;JB»�KM»`L5Ä�P$I@ÀOL&À{L�»uÀ`KML5Æ;L�AñÐ�I*º�º�ÅBÀOI;º�CDÒOÙ ÀOL�P`Á L�º�»uKMÆ;LÍNùC*F



Ô�L�I@ÀOL�JD?*»	º5?;JDº�LÍÀ{JDL�AÏS-KQ»`¾�NQ?Bº�I;»uKMJD¸Ëç%7öç5áx��À{LÍNML�Æ@I*J]»�KQ»`L�ÄEÙmPX?EÀ{L5º�I@NÓN$KMP�JD?*»	I
º�?*JDº�LOÀOJ�F�Ñq½�S�L�?;JBNQC�NQ?]?*¿�I;»�ÁBÀ{L5ºOKMPuKM?;J�ÙWÃBC�LOÇDI*Ä�KMJBKQJD¸�»`¾DLEÁDI*P`PXI;¸;L5P�À{L�»uÀ`KML5Æ;L�AÂI;»
º�LÍÀ{»`I�KMJ�º�ÅD»`?i��ADL�ÁD»X¾DP�ÙDS-L�S-KkNÓN�NM?;PXL�KQJB½�?@ÀOÄ�I;»uKM?;J�I*Ã£?*ÅD»m»X¾DL$?�À{ADLOÀXKMJD¸�?@½f»X¾DL-À{LÍNML�Æ@I*J]»
I*JDA�JD?;JBÌqÀ{LÍNML�Æ@I*J]»�ÁDI*P`PXI;¸;L5P�F@Ô�L�I@À{L¡º�?;JDº5LOÀ{JDL5A�S-KM»`¾9¾D?@S¼Ä�ÅDºO¾�L$��?@ÀO»fS-KÓNkN£Ã LmS-I;P`»XL�A
ÃBC�ÅTP`LOÀOP7I*P�»`¾DL5C¦LÍÇÈI*Ä�KMJDL/À{L�»uÀ`KML5Æ;L�A�ÁDI;PXP`I*¸;L�P5FHÉ�¾ÈKMP$º5I;J�Ã L�Ä�L�I*P`ÅBÀOL�A�ÃBC¼ç � âDçOßoéqçOå
ä�ç$�@áOßdW`6Mç5è�@;éNWñÐ�L5P=NùÒ5û�Õ-?]?Bþ�e�ÿ=ÙmS�¾BKMºO¾ÂÄ�L�I;PXÅBÀ{L5P¦»X¾DL�JBÅDÄ�Ã£LÍÀ¦?@½�JD?*JBÌqÀ{LONQL�Æ@I;JB»�KM»XL�Ä�P
L�JTº�?;ÅDJB»XLOÀ{L�A�Ã LO½�?@ÀOL�Ú£JDAÈKMJD¸�I�PXÁ£L�ºÍKkÚ£L�A�JBÅDÄ�Ã LOÀ$?@½�À{LÍNML�Æ@I*J]»&?;JDL5P�F£Ñ=JE»X¾BKMP&S�?�À{¿�S-L
ÅDPXL������	�@Ù����
���*Ù@I;JDA�������*Ù@S�¾BKQºO¾	I�À{L-L�P=N£Æ@I�NMÅDL5P0S�¾TL�J Ø Ùu�ÈÙö?�À4ý�ÁDI;PXP`I;¸*L�PmI�À{LmPXÁ£L�ºÍKkÚ£L�A�F
� Y�Z+2Q,�±D¶3-],(¯m°�±M,.*B´�^=°n*
Ô�L�ÀOI;J�ëDì�Ñ`V&RÏÅDP=KQJD¸�»X¾BÀ{L�L�ÁÈÀ{?;ÃÈNML�Ä º�I;PXL�P�I;JTA¼º�?�NkNQL�º�»`L5A§»`¾TL�»`?;Á¬AD?Bº�ÅDÄ�L�JB»`P/½�?@À
L�I*ºO¾�FWV�L�Ä�?@Æ*KMJD¸�ADÅTÁBNkKQº�I;»XL�P�I;JTAËAD?Bº�ÅDÄ�L�JB»XP�»`¾TI;»�¾TI;AÏÃ£L5L�JÛÅTP`L�AË»X?§ADLÍÀ`KMÆ*L¼»X¾DL
LOÇDº�LÍÀ{ÁD»�º5I;P`LÍÌÎÃDI*P`L�P5ÙfS-L	Ä�I*ADL�I�»XL�P`»�º�?�NkNQL�º�»=KQ?;J ½�À{?*Ä I*Ä�?;JD¸�»X¾DL	»X?;Á Ø �9ÀOL�»=ÀXKML�Æ@I�NMP
½�?�À	L�I*º{¾ñÁBÀ{?*ÃBNML5Äê»`?�Ä�I;¿*L�I�»`L�PX»�P`L�»�?�½ Ý �EAT?]º5ÅDÄ�L�JB»`P5F�$P=KQJD¸�Æ@I@À`KQ?;ÅDP�Ä�L�»X¾D?BADP
½�?�À$ÁDI;PXP`I*¸;LQ�BÅDLOÀOC�¸;L5JDLOÀ{I*»=KQ?;J�Ù�S-L�»`L�PX»`L�A§ëTì�Ñ`V$RÏ?*JE»`¾DL�PXL Ý ��AD?Bº�ÅTÄ�L�JB»`P�S-KM»X¾ Ø �
ABKq�HLÍÀ{L�JB»�º�I;PXL&½�L�I;»XÅBÀ{L5P�F
� I�J �:à\Ü�á8üAß%ü|ìÜ�â
Ñ=J�»`¾DL�LOÇDÁ LOÀ`KQÄ�L�JB»`P&À{L�Á ?@ÀO»`L�A¬¾DLOÀ{L�Ù£S-L7I�À{L�º�?*JDº�LOÀOJDL�A�ÁBÀXKMÄ�I�À`KkNQCES-KM»`¾E»X¾DL�»=S�?�ÁBÀ{LÍÌ
Æ*KM?*ÅDP=NQC¼Ä�L5J]»uKM?*JDL�Ac�]ÅTLOÀ{C¬½�?@ÀOÄ�I;»uKM?;J¬Ä�L�»`¾D?BADP5×);$�S@¬à39:?�à�á{å@ä�I*JDA�äOãBæ	FfÉ�¾TL�P`L�I�À{L
»X¾DL�»=S-?p;$�@ä�ç&Ä�L�»`¾T?]ATP$»`¾TI;»�Á LOÀ`½�?�À{Ä�L�A¬»`¾DL�Ã L�PX»�F�É�¾DL�?*»`¾DLOÀOP�KQJ�»`¾BKQP$PXL�»�S�LOÀOL@×�;$��@
à¯9�?�à�á{å@ä(âM6ÓãBä�ânWBá$�@ä�ç5ädl(äOã]æÂâK6kãBä�ânWÈád�@ä�ç5äOÙ]I*JDAEä�çoé�à39�?�à@áOå@äOF��D?�À{Ä�I*»=KM?*J�I;JDA9À{L5P`ÅBNQ»`P
½�?�ÀW»X¾DL�PXLQ�BÅDLOÀ`KQL�P&KMP&ABKMPXº�ÅDP`PXL�A�KMJEÄ�?�À{L�ADL�»XI@KkN(KMJ§û�G&I;J ü�OÍÿÎF

Ô�L�¾DI;A�ëDì4Ñ`V$RÏÃDÅÈKkNMA¬»=S�?�?*»`¾DLOÀ�PXL�»`P&?@½�BÅDLOÀ`KQL�P�F(É�¾DL�ÚDÀOP`»�KQP�ÃDI;PXL�A�?;JEI�»XLOÀ{Ä
S-LOKM¸*¾B»=KMJT¸¼PXº{¾TL�Ä�LEP`ÅD¸*¸;L�PX»`L�AÏÃBCA��S�?*¿Þû ��S�?Bü;þ5ÿ�I;JDAñ»`¾DL�P`L�º5?;JDAÏP`L5»�KQP�S�¾DI;»�S-L
º�I�NkNQL�AÂäÍç5æ:k�==ád��è£å;à�æ	F�É�¾DL�NQI;»X»`LOÀ�KQJDº�?@ÀOÁ£?�À{I*»`L�AÏ?;JÈNMC�?;JTLOÌÎ¾TI@Nk½�?@À	?*JDLOÌ=»`¾BKÓÀ{AÏ?@½$»X¾DL
I@Æ@I�KkNMI*ÃBNML��BÅDLOÀOC�»`LOÀOÄ�P(½�À{?*Ä¹»`¾DL-LOÇDº�LOÀOÁD»mº�I*P`LOÌ=ÃDI;PXL@FU�$LOKQ»`¾DLOÀ-?@½£»X¾DL�P`L�PXL�»`P¡Á£LOÀX½�?@ÀOÄ�L�A
Ã L�»`»XLOÀ7»X¾DI;JE»X¾DL�»=S�?�ÃDI*P`LC�BÅDLOÀXKML�P5FmÐÎëBL5L�û�G$I*J£ü�OÍÿf½q?@À�ADL�»`I�KkNQP�FkÒ

É�?�ÁBÀ{?@Æ*KQADL�I*JD?;»X¾DLOÀ�Á£?�KMJB»�?@½Dº�?;Ä�ÁTI@À`KQP`?*J�Ù@S�L-I@NQP`?$¾TI;A�I&¾]ÅTÄ�I;J�LOÇDÁ£LÍÀ{»�Ù�½�I;Ä�KÓNkKMI�À
S-KQ»`¾ÏÃ£?*»`¾Ï»`¾TL¦AT?;Ä�I@KQJ§I*JDAÏÑ������7RmV�
 �]ÅTLOÀ{Cñ?;Á LOÀ{I*»`?@ÀOP�Ù-ºOÀ{L�I*»`L4�BÅDLÍÀ`KML5P�F�É�¾DL�PXL
Ä�I*J]ÅTI@N��BÅDLOÀXKML�PmI�À{L-¾BKM¸*¾BNMC&ÀOLOÚ£JDL�A�LÍÇÈÁ LOÀO»��BÅDLÍÀ`KML5PmI;JDA9ÁBÀ{?@Æ*KMATL�I�Æ*LOÀ{C�¾ÈKM¸;¾9ÃDI;PXLONkKQJDL@F
Ô�L�ÅTP`L�A�»X¾DL	Ã L�PX»�Ä�I;JBÅDI�Nò�BÅDLÍÀ{CE½�?�À�L�I;ºO¾¬½�L�I;»XÅBÀ{L�I*P�I¦Á ?@KQJB»7?�½�º�?*Ä�ÁDI@ÀXKMP`?*J�I;JDA
ÀOLO½�LOÀ�»`?�»`¾BKQP$P`L5»$I;P�»X¾DL�æ��@èDã��i6��]ÅTLOÀ`KQL�P�F
� IÊé �±Ü�âxà\þHßuâ
Õ-?*Ä�ÁDI@ÀXKMP`?*J�?@½-»`¾DL�;$�S@Eà39P?�à�á{å@ä�I*JDA�äOãBæ �BÅDLOÀXKML�P9À{L5Æ;L�I�NML�A�»X¾DI;»&»`¾DL�C¬Á£LOÀX½�?@ÀOÄ�L�A
I*Ã£?*ÅD»�Lx�BÅDI@NÓNMC�S�LONÓNWI*P�Ä�L�I*P`ÅBÀOL�A�ÃBC�L�P=N�P`º5?@À{L5P�Fm·$ºÍÀ{?;PXP�I@NÓN Ý ��AD?Bº�ÅTÄ�L�JB»`P�I;JDA Ø �
½�L5I;»`ÅÈÀ{L�P5ÙH»X¾DL�äOãBæ �BÅDLÍÀ`KML5P�Á£LÍÀ`½�?�À{Ä�L�A�P=NÓKM¸;¾B»uNMC�Ã L�»`»XLOÀ	S�¾DL5JEÀ{Lx�BÅDL5P`»=KQJD¸�?*JDL�?@À�Ú Æ;L
ÀOLONML�Æ@I*JB»7ÁTI;P`PXI;¸*L�P�ÙfI*JDA�»X¾DL�;$�S@¬à39P?�à@áOå@ä)�BÅDLÍÀ`KML5P�Á£LÍÀ`½�?�À{Ä�L�A�P=NÓKM¸;¾B»uNMC�Ã£L�»X»`LOÀ�S�¾DL�J
ÀOLx�BÅDL�P`»uKMJD¸9»`¾BÀOL�L�ÁTI;P`PXI;¸*L�P�F��&Æ;LOÀOI@NÓN�Ù]ëDì4Ñ`V$R(Ì=¸;L�JTLOÀ{I*»`L��BÅDLOÀXKML�PmÁ LOÀX½�?@ÀOÄ�L�A)ROÅDPX»�I;Ã ?;ÅD»
Lx�BÅDI�NkNQC�»`?�»`¾DL&LOÇDÁ£LÍÀ{»-Ä�I;JBÅDI@N��BÅDLOÀXKML�P5FfÐ=ëBL�L$É�I*ÃBNML+�ÈÙ;S�¾BKMºO¾�ÁBÀO?@Æ*KMADL�P-I�º�?*Ä�ÁDI@ÀXKMPX?;J
Ã L�»=S-L�L�J�»X¾DL�Ä�I;JBÅDI@N�I;JTA ëTì�Ñ`V$R(Ì=¸;L5JDLOÀ{I*»`L�A��BÅDLOÀXKML�P�?*J�¾DI�Nk½m?@½�»`¾DL�»`L5P`»$AT?]º5ÅDÄ�L�JB»
º�?�NkNQL�º�»=KQ?;J�Ü�À{L�PXÅBNM»XP7?*J�»X¾DL�?;»X¾DLOÀ$¾DI�Nk½mI@ÀOL�P=KQÄ�KkNQI@ÀoFkÒ

ÔË¾DL5J�S�L1NM?B?;¿�I;»�»X¾DL�ÀOL�P`ÅÈNM»`P�ÃÈÀ{?;¿*L�J§AT?@S�J�Ã]C¬½�L�I*»`ÅBÀOL@Ù�»`¾DLOÀOLEI@À{L�JT?;»=KQº�L�I*ÃBNML
ABKq�HLÍÀ{L�JDº5L�P�F�É�¾DLOÀOL�S�LOÀOL$»=S-?�½qL�I;»XÅBÀ{L�P-S�¾DLOÀOL�»`¾DL&Ä�I;JBÅDI@NK�]ÅTLOÀ`KQL�P$ABKQA�Ã L�»`»XLOÀo×Tâ£áOàoßOç%=
å�ã]á$�86Dä�éH�;é�ãBäfI;JDA9âM6N�@èCç\6MçOå�å��;éqç5Ù;I;JDA�»=S-?$½qL�I;»XÅBÀ{L�P¡S�¾DLOÀ{L&»`¾DL$ëTì�Ñ`V$R(Ì=ÃDI*P`L�A��BÅDLOÀXKML�P



Y�c@iX�Î��Y Y-Z`�B_	Y¡g;^`\�_qjkc5b ò*g]_qg*^`Z5ô c�\�b"s�_qt;�kr����k\5b ��^`c@i�¤���^`c5d�ZOpq�7h�j�b]iOZX^`Z�h�[DZOiXjk\��
��r�[DZ �QbBi{c�a�ZÏYmgBZ§j�bBiOcoa�Z�ò j��kZO� h�_=\o_qgBp�pqjkc5b e(j�^`i

x�x*z � s � � � h@� s h@� s p
z$s�x s h�� � s � s s � � p
z$s�s p s s h@� h�� s s � h@� p
õ5x�w h@� h�� � h@� h�� s h�� s h@� h@�
õ5x�÷ s s s � h�� h@� � h@� h@� �
õ5÷�x s h�� h@� � h�� s s � � �
õ%s�ô � s � � � s s s h@� h@�
|8v5| � s � h@� � � p h@� � �
w�x8t h@� � � � p s � � � h@�
w@õ�t � s s � h�� h@� s � � p

� Þ�î\þ>Ü�ø|I£Õ-?*Ä�ÁDI@ÀXKMPX?;J�Ã£L�»=S-L�L�J�»`¾DL��������&?@½£Ä�I*JBÅDI@NDI;JTA�ëDì4Ñ`V$R(Ì=¸;L�JTLOÀ{I*»`L�A��]ÅTLOÀ`KQL�P�F
·$JD!5ëDì\"9KMJDABKQº�I;»XL�P$»X¾DI;»-Ã ?;»`¾EëDì�Ñ`V&RD�BÅDLÍÀ`KML5P$Á LOÀ`½�?�À{Ä�L�AEÃ L�»`»XLOÀ$»`¾TI;J�»X¾DL�Ä�I;JBÅDI�N�F
·$J !%��"EKQJDABKMº5I;»`L5P�»`¾DI*»�»`¾DL�Ä�I*JBÅDI@N)�BÅDLÍÀ{C�Á£LOÀX½�?@ÀOÄ�L�A§Ã L�»X»`LOÀ�FmÑq½W»X¾DL�Ä�I*J]ÅTI@N�½�LONÓN
Ã L�»=S�L5L�J¼»X¾DL�»=S�?TÙD»`¾DL�ëDì�Ñ`V&RD�BÅDLÍÀ{C�Á LOÀ`½q?@À{Ä�KQJD¸�»X¾DL�Ã L�P`»&KQP$¸@KQÆ;L�J�× !ÍÃ�"�½�?�À�;$�S@�à39
?�à�á{å@ä�I;JTA÷!OP¯"�½q?@À�äOãBæ	FmÑq½$I�NkN$»X¾BÀ{L�L��BÅDLOÀXKML�P�Á LOÀX½�?@ÀOÄ�L�AÏLx�BÅDI@NÓNMC§S-LONÓN�ÙmI;JÒ!
��"EKQP
P`¾T?@S�J�F

ABKQA�ABKMPX»=KMJTº�»=NQC�Ã£L�»X»`LOÀ�×�ä$k�è ß{ç5áxk�ém��I;JTAD6QàS��è§å@ãDç�å��;éqç�FfÔ KM»`¾�»`¾TL�?;»`¾TLOÀ�½�L�I;»XÅBÀ{L5P�Ù�»`¾DL
À{L5P`ÅBNQ»`P�S�LÍÀ{L�ºONQ?;PXLOÀoF

�T?@Àmâ á{à�ßOç{å�ãBád�86 ä�é>�*é�ãBäm»X¾BKMP�ABKq�HLÍÀ{L�JDº5L�KQP�L�I;PuKkNMC�LOÇDÁBNMI�KMJDL5A�×£ABKQP`º�ÅTP`P=KQ?;J�I*Ã£?*ÅD»-»`¾BKQP
½�L�I*»`ÅBÀOL�JD?@ÀOÄ�I@NÓNMCEKQJDºONMÅTADL�P�I;»&NQL�I;PX»�?;JDL�?@½-I¦PXÄ�I@NÓN�P`L�»9?@½�L�I*P=KÓNMC�L�JBÅDÄ�LOÀ{I*»`L�A�¿*L�C*Ì
S-?@À{ATP�ÙBP`ÅDºO¾�I*Pg!Íº�?;JÈÚDÀ{Ä�I*»=KM?*J�"�I*JDA5!OI*ÁDÁ£L5I@NÊ"TF��&?;»mI�NkN�?@½f»X¾DL�P`L&»`LOÀOÄ�P�S�LÍÀ{L$ÁÈÀ{L�PXL�JB»
KMJÏëDì�Ñ`V&R���P	LOÇDº�LÍÀ{ÁD»�º�I*P`LOÌ=ÃDI*P`L@ÙmÃDÅT»�I@NÓNWS-LOÀ{L�KQJDºONMÅTADL�AñKMJñ»`¾DL�Ä�I;JBÅDI@N��]ÅTLOÀ{C*Fò�T?@À
LOÇDI;Ä�ÁÈNML@Ù+!OIiè�À{Ä�I;»uKM?*J�"�I;JDA0!Oº5?;JBÆ;LOÀO»3"ES-LOÀ{L�JDL5Æ;LOÀ	¸�KMÆ*L�J�I;P�»`¾TL	PX»`I;»XÅDP�?�½�I;JBC�?�½
»`¾TL�º�I;PXL�P�½�?*ÅDJDA¬KMJ�?;ÅÈÀ/PXÄ�I@NÓN4º5?@À{ÁTÅDP�F�É�¾BKMP/KMP�I*JEKMJDPX»`I*JDº�L�S�¾TLOÀ{L�¿BJD?@S-NQL�AD¸;L�?�½WI
AD?*Ä�I@KMJÈÌÎPXÁ£L�ºÍKkÚ£º�Æ*?]º5I;ÃDÅBNQI@ÀOC;Ù ÁDI@ÀO»=KMº5ÅBNMI�À`NMC¬I�P`Ä�I@NÓN0PXL�»�?@½0»XL�ºO¾DJBKQº�I@N�»XLOÀ{Ä�P5Ù KMP$L5I;P=KÓNMC
L�JBÅDÄ�LOÀOI;»XL�A�I;JTA¦PX¾D?;ÅÈNMA�Ã L�ÅDP`L�A¬»`?�½�?�À{Ä�»X¾DLC�]ÅTLOÀ{C*F

É�¾DL�AÈK�è�º�ÅBNQ»=C¦ëDì4Ñ`V$R�¾DI*A�KMJ1Ú£JDABKQJD¸�»X¾DL�âK6Ê�@èQç\6QçOå�å��;éqç�KQP�ÁDI@ÀO»=KQI@NkNQC�ADÅTL�»`?�»`¾DL
S-I@C�KMJES�¾BKQºO¾�»`¾DL�?*ÁBKMJBKQ?;JDP&LOÇDÁBÀ{L5P`P�»`¾DL�ADI*»`L@F|�D?�À$LOÇDI;Ä�ÁBNQL@×
� !Í·�»�»`¾DL�»uKMÄ�L�?�½fÚDNÓKMJD¸�»`¾DL�Õ-¾DI*ÁD»`LOÀ Ø �9ÁBÀ{?Bº�L5L�ABKMJT¸DÙ#"¼û º�I*P`L�?*ÁBKMJBKQ?;J Ý e*ü�ÿ
� !5U�LS� I@KkÀOL§PuKM¸;JTL�A"IËÁBÀ{?*Ä�KMPXP`?@ÀOC¹JD?;»XL�L�Æ*KMADL5JDºOKMJT¸ïIËADL5ÃD»¼»X?Ë¾BKQP¼ÁDI�À{L�JB»XP¼?�½
� ØoÝ Ù O Ý;Ý ?;JBNQC�?;JDL�ADI@C�ÁBÀXKM?@À�»`? ÚDNkKQJD¸¼¾ÈKMP�ÃDI;JD¿*ÀOÅDÁD»`º5C�Á£L�»uKM»uKM?;J�FWì(ÀXKM?@À�»`?¬»`¾BKQP
ÚTNkKMJT¸DÙHU�LS�EI�KkÀ{L�¾DI*A������3"Eû º�I;PXL�?;ÁÈKMJBKQ?;J4e;þ���ÿ
Ñ=J�JDLOKQ»`¾DLOÀ-KMP¡I7º5I@NML5JDADI@À-ADI;»XL�¸@KMÆ*L�J�F;·&ADABKQ»=KM?*JDI@NÓNMC*Ù]»X¾DL-ÚDÀOP`»m»XLOÇD»�½�À{I*¸;Ä�L�JB»(KMP¡»`¾DL

?;JÈNMC&À{LONQL�Æ@I;JB»�ÁDI*P`P`I*¸;LmS-KQ»`¾BKQJ	»X¾DI;»(»`LOÇD»5FöÔ�L�JD?*»`Lm»X¾DI;»(ÁDI;»X»`LOÀOJ�Ä�I;»XºO¾BKMJD¸&»`L�ºO¾DJÈKÊ�BÅDL�P
?@À$º5?;JDº�L5ÁD»�ÀOL�º�?;¸*JBKMú5LOÀ{P5Ù0S-?;ÅBNQAEI@NMPX?�Ã£L�ÅDJTI;ÃBNQL�»`?�NQ?]º5I;»`L9»`¾DL�PXL�ÁDI*P`P`I*¸;L�P5F
� IÊø ��ÜUÜUã|Þ�äAF>å\FHå\Gpß��\Ü�Ü�ã.ëiÜUá8ì�ß�ë8ÞKâxÜ�ídî\ÞMâ%Ü
Ñ=J�»X¾DL�º�?*ÅBÀ{PXL	?�½4LÍÇÈI*Ä�KMJBKQJD¸�»X¾DL�ÀOL�»=ÀXKML�Æ*L�A�ÁDI;PXP`I*¸;L�P&½�?�À�âM6Ê��è�çò6MçOå�å��;éqç$S-L�JD?*»=KMº5L�A
»`¾TI;»-»`¾DL�C�?@½q»`L�J1KMJDºONQÅDADL�AEPXÁ£L�ºÍKkÚ£º�JTI;Ä�L�Pm?�½fADL�ÃD»X?@ÀOPmKQJ�I�ÁBÀXKM?�ÀWº�I*P`L@FDÑ=J�?*ÅBÀ�LOÇDº�LOÀ{ÁT»
º�I*P`LOÌ=ÃDI;PXL@Ù�P`ÅDºO¾ÂJDI;Ä�L�P�¾DI;A P`?;Ä�L5»=KMÄ�L5P¦Ã L�L�JÂKQJDºONQÅDADL�A�Ù&½�?�À�KMJDPX»`I;JTº�L@Ù�!�G&L�ÃD»X?@À{PuÌ
·$ÁTÁ£LONÓNMI*J]»XP�Ù��¦ÀoFBI;JDA4��ÀOP�FM�&¿;?�À{L�L�¾ÈÌÎÖ-I;I*¾�ÙDÚDNQL�A¬½�?@À�ÃDI;JT¿;ÀOÅDÁD»Xº�CE?;J��$?@Æ*L�Ä	Ã LOÀ Ø üBÙ
Ø ü�e;ýÈF "�ë*KMJDº5L¦»X¾DLEº�I;PXLEJDI;Ä�L@Ù+!x�&¿*?@À{L5L�¾BÌ=Ö�I*I;¾�"TÙmS�I*P�KQJDºONMÅTADL�AÏKQJÞ»X¾DL�LÍÇÈº5LOÀ{ÁD»5Ù-KM»
º�I*ÅDP`L�AÂëDì�Ñ`V$R »`?EÀOI;»XL¦ÁTI;P`PXI;¸*L�P�»`¾DI*»�KQJDºONQÅDADL�AÏKQ»�Æ;LOÀOC�¾BKM¸*¾BNMC*ÙmL�Æ*L�JÏ»`¾D?*ÅD¸;¾ñ»`¾DL



ÁBÀOL�P`L5JDº�L�?@½-»`¾BKQP7PXÁ£L5ºOKkÚ£º�JDI;Ä�L9AD?BL�P�JD?;»&Ä�I;¿;L9I�ÁDI;PXP`I;¸*L�ÀOLONML5Æ@I;JB»�»`?�»X¾DL9KMP`PXÅDL�?@½
âK6Ê�@è:ç\6MçOå�å��;éqç�F

Ö-I;P`L5A¦?*J�»`¾BKQP-À{L�I�NkKQú�I;»uKM?;J�Ù£S-L�À{L5LOÇDI;Ä�KMJTL�A�ëDì�Ñ`V$Rh� P-LOÇDº�LOÀOÁD»�º�I*P`LOÌ=ÃDI;PXL@F£Ô KM»`¾ÈKMJ
»X¾DL�LOÇDº�LÍÀ{ÁD»XP�½�?�À�PXL�Æ;LOÀOI@N&½�L�I;»XÅBÀ{L5P�ÙmÁBÀO?;Á LOÀ�JDI;Ä�L5P�S�LOÀOL�½�À{Lx�BÅDL5J]»uNMC KMJDºONQÅDADL�A�FW·&ABÌ
ABKQ»=KQ?;JDI�NkNMC*Ùf»X¾DLOÀ{L�S-LOÀ{L9KMJDPX»`I*JDº�L�P�S�¾DLOÀOL	LOÇDº�LÍÀ{ÁD»XP�º�?;JB»XI@KMJTL�A�»`LOÇD»&»`¾DI*»7¾TI;A�JD?1À{L�I�N
Ã L�I@ÀXKMJD¸�?;JñABKMPXº�ÅDPXP=KM?*JË?@½$»X¾DL�½qL�I;»XÅBÀ{L@FmÔ ¾DLOÀ{L1À{L�I*P`?*JDI;ÃBNQL�Ð�K�F�L@FQÙmI*»�»`¾DL�Ã£L5¸@KMJTJBKMJD¸
?�À�L�JTAË?@½�I;J§LÍÇÈº5LOÀ{ÁD»OÒOÙ$S-LEP`ÅDÃTP`Lx�BÅDL�JB»uNMCÏÀOL�Ä�?@Æ;L�AÏI*J]C�ÁÈÀ{?;Á LOÀEJDI;Ä�L�P�?�À�PXÅDÁ LOÀ`Ì
� ÅT?;ÅDP�»`LÍÇÈ»/½�À{?*Ä3»`¾DL�LOÇDº�LÍÀ{ÁD»�º�I;PXLOÌ=ÃDI;PXL�»`?EºOÀ{L5I;»`L�I�PXL�º�?;JTA§LOÇDº�LOÀOÁD»�º�I*P`LOÌ=ÃDI*P`L@F�·
PXL�º�?;JTA�º�I;PXLOÌ=ÃDI;PXL�?@½mLOÇDº�LOÀOÁD»`P�S-I;P-ºOÀ{L5I;»`L5A�½�?�À$»`¾DL&½�L5I;»`ÅÈÀ{L�P&?@½$å;ç�;oé-ém�OâÈç%l�å@ãBá$�;émk�à@è�l
9OãDé�ãBá{çPk�è£ßOà@æ�çxl-æ�à@è£éNWU6q�pk�è£ßOà@æ�çxl(âM6N�@è�ç\6MçOåEå��*é�ç%lfI;JTAEâ£áOàoßOçOå@ãBád�i6fä�éH�;é�ã]äOF�Ô�L�»X¾DL�J
ÀOL�ºOÀ{L5I;»`L5A¼I*JDA�ÀOLOÀ{I*J�»`¾DL�;d��@�à¯9C?�à�á{å@ämI*JDA�äOãBæ �BÅDLOÀXKML�P5F

�T?@À$I@NÓNm?@½m»`¾DL9½�L�I*»`ÅBÀOL�P�Ù�»X¾DL��BÅDLÍÀ`KML5P�½�À{?*Ä »X¾DL�JDL�S¹º�I*P`LOÌ=ÃDI;PXL	PX¾D?@S-L�A�KQÄ�ÁBÀ{?@Æ*LOÌ
Ä�L�JB»�?@Æ;LOÀ�»X¾DLE?@ÀXKM¸@KQJDI@N�?;JDL�F� �6Ê��è5ç\6MçOå�å��;éqç�¾DI;Añ»`¾DL NMI@ÀO¸;L�PX»�KQÄ�ÁBÀ{?@Æ*L�Ä�L�JB»�F)�T?@À
»X¾BKMP�½qL�I;»XÅBÀ{L�KQ»7S-I;P�JD?*»�ÅDJDº�?*Ä�Ä�?;J¬½�?@À�»`¾DL�ÀOLONML�Æ@I*JB»�ÁDI;PXP`I*¸;L�P�»X?EÄ�?@Æ;L�ÅDÁ¬KMJ�»X¾DL
ÀOI;JD¿*KMJT¸¼ÃBC�I;P�Ä�I;JBC�I;P�»`L�JÏ»X?�»=S�L5J]»=C*Ùm?@À�L�Æ*L�J�½�?�À{»=C�Á ?;PuKM»=KQ?;JDP5F�Ö-L�P=KQADL�PEÁBÀO?;Á LOÀ
JDI*Ä�L�P�ÙBADLONQL�»`L5A�»`LOÇD»-KQJDºONMÅTADL�A�PXL�Æ;LOÀOI@N(KMJDPX»`I;JTº�L�P$?�½h!OÅDJTADLOÀ7Õ-¾DI*ÁD»`LOÀ+OBÜ#"�»X¾DL�PXL�¾DI@Æ;L
JD?EÃ L�I@ÀXKMJD¸�?;J�»`¾ÈKMP9½�L�I;»XÅBÀ{L�F0É�I;ÃÈNML���PX¾D?@S�P�»`¾TL�I@Æ;LOÀOI;¸;L�JBÅDÄ�Ã LOÀ	?@½�JD?*JBÌ�ÀOLONML5Æ@I;JB»
ÁDI*P`PXI;¸;L5P$»`¾TI;»$S-LOÀOL	JD?�NQ?;JD¸*LOÀ�À{Lx�BÅBKÓÀ{L�A�»`?�Ã£L/À{L�I*A¼Ã LO½�?�À{L�ÀOL�I;ºO¾BKQJD¸E»`¾DL�ÀOLx�BÅDL�PX»`L�A
JBÅDÄ�Ã£LÍÀ$?@½fÀOLONML5Æ@I;JB»$ÁDI*P`PXI;¸;L5P�F

v-noZX^`\��oZ-^`ZO�@gBiO_qjkc�b�j�b�Z{pq�
��h8ô��kZOnoZX� �0\���c5dïó�c�^`�*p h�gBa

z õ�¤ |�x |*¤ ô8v
| ô*¤ s8v ô*¤ t5x
v zOx;¤#v�| zOx;¤ ôSw

z(�;~|{N}"!È� Y¡j$#DZX^`Z`bBiOZ$j�b�ZOpq�D�DZO_q�0ZOZXb�_qt]Z�_q��c$ZX�;iOZX^=[]_-p=Z{_=p4dùc5^&%('���)�*+'-,/.0.8��12,O¤
É�¾DL�À{L5P`ÅBNQ»`PES�LÍÀ{L�PuKMÄ�KkNQI@À�½�?@À�»X¾DLE?;»`¾TLOÀ�½�L5I;»`ÅÈÀ{L�P5Fh�T?@À�KMJTP`»`I*JDº�L@Ù�»X¾DL�æ�à�è£éÊWn6��

k�è ß{à�æ�ç9ÀOL�P`ÅBNQ»`P�Ã L�JDLOÚ »`L�AÏ½�À{?;Ä�»X¾DL�ADLÍNML�»uKM?;JÏ?�½$I�ÀOLO½�LOÀOL�JDº�L�»X?�»`¾TL5aXè§áOç�ð 6q�S@���á{ç
?*ÁBKMJBKQ?;J�ÙmI*JDA59ÍãÈé�ãBá{ç�k�è£ßOà@æ�ç�ÀOL�P`ÅÈNM»`P�KQÄ�ÁBÀ{?@Æ*L�AÏS-KM»`¾Ï»X¾DL�ADLÍNML�»uKM?;JÂ?@½$I�½�À{I;¸*Ä�L�JB»�×
!%��ÀoFDëBL�Æ*LOÀ{P&»`L�PX»=KkÚ L�A¼»X¾DI;»¯"DF

�ÈÀ{?;ÄÂ»`¾ÈKMP�LOÇDÁ£LÍÀ`KML5JDº�L$S-KQ»`¾�»X¾DL-Ä�?]AÈKkÚ£L�A9º�I;PXLOÌÎÃTI;P`L5P�Ù;S-Lmº�?*JDºONMÅTADL�»`¾DI*»f?*JDLmÄ�ÅDP`»
Ã L	I�ÃBKM»9Ä�?@À{L9º�I@ÀOLO½�ÅBN�S�¾TL�J¼ºÍÀ{L�I*»=KMJT¸�»`¾DL�LOÇDº�LOÀOÁD»�º�I;PXLOÌÎÃTI;P`L�FfÉ�¾BKMP/KMP�ÁDI@ÀO»=KQº�ÅBNMI�À`NQC
»uÀ{ÅDL�À{L5¸;I@ÀOABKMJT¸�»`¾DL�KMJTºONMÅDPuKM?*JÛ?�½$ÁBÀ{?*Á£LOÀEJDI;Ä�L5P�F)�&JÏ»`¾DLE?;»X¾DLOÀ�¾DI*JDA§?*JDL�º5I;JDJD?*»
PuKMÄ�ÁBNQC¦ÅTP`L�I�½�L5SÛ¸*L�JDLOÀXKMº�¿;L�CBS-?@À{ATP�»`?�½�?�À{Ä�I�¸;?B?BA��BÅDLOÀOC;Ù P=KMJTº�L	»X¾DL�LOÇDº�LÍÀ{ÁD»XP7AÈKMA
Ã L�»`»XLOÀ7»X¾DI;JE»X¾DL�Ä�I;JBÅDI@N.�BÅDLÍÀ`KML5P$½q?@À�Ä�I;JBC�?@½m»`¾TL7»X?;ÁBKQº�P�F
3 4¼²m¯$µK^`´�**¶`²m¯
Ô�L�¾DI@Æ*L�ÁBÀ{L5P`L�JB»`L5A�»`¾DL�ëDì4Ñ`V$R�P`CBPX»`L�ÄEÙDS�¾BKQºO¾�KQJDº�?�À{Á ?@À{I*»`L�P&I�»=S-?@Ì=P`»`I*¸;L&I;ÁDÁBÀO?;I*º{¾
»X?EÚDÀ{PX»�Ù(À{L�»uÀ`KQL�Æ;L�AT?]º5ÅDÄ�L�JB»`P9À{LONQL�Æ@I;JB»�»`?�I�¸@KQÆ;L�J�ÁÈÀ{?;ÃÈNML�ÄêPuKM»XÅDI;»uKM?;JÏI*JDA�P`L�º5?;JDA�Ù
NQ?]º5I;»`L�ÁDI*P`P`I*¸;L�P&S-KM»X¾BKMJ�»`¾DL5Ä3»`¾DI*»$ABKQP`º�ÅDPXP�ÁDI�À{»=KQº�ÅBNQI@À�I;PXÁ£L�º5»`P�?�½4»X¾DL�º�I*P`L@FfëDì4Ñ`V$R
I*ÅD»`?*Ä�I;»=KQº�I@NÓNMC�¸*L�JDLOÀOI;»`L5P	»X¾DL��BÅDLOÀXKML�P�JTL�L�ADL�Añ½�?�À�Ã£?*»`¾§?�½W»X¾DL�PXL�P`»XI;¸*L�P�KQJ§I�º5I;P`LÍÌ
ÃDI*P`L�AÂÄ�I;JTJDLOÀoF$ëDì4Ñ`V$R"Ä�KQJBKMÄ�KQú�L�P�»`¾DL�I*Ä�?;ÅDJB»�?@½	L$��?@ÀO»ELOÇDÁ£L�JTADL�ABÊËÃBCË¾BÅDÄ�I;J
?�À¦Ä�I;ºO¾BKQJDLOÊÏKMJ NM?Bº�I*»=KQJD¸ÏKMÄ�Á ?@ÀO»`I*J]»�ÁBKML5º�L�P�?@½�KQJB½�?@ÀOÄ�I;»uKM?;J S-KM»`¾T?;ÅD»EP`I*ºOÀ`KÓÚ£º�L KMJ



Á LOÀ`½�?�À{Ä�I*JDº�L@FBÔ�Lm½q?;ÅDJDA�»`¾TI;»mëDì�Ñ`V&R�AD?BL�PmI;P�S-LONkN�?@ÀmÃ L�»`»XLOÀ�»`¾DI*J	Ä�I*J]ÅTI@NkNQC	ºÍÀ{I@½q»`L�A
ÁDI*P`P`I*¸;LQ�BÅDLÍÀ`KML5P$½q?@À�Ä�I;JBC�?@½�»`¾DL�º5I;P`L/½�L�I;»XÅBÀ{L5P$S-L7»XL�P`»XL�A�F

ëDì4Ñ`V$R KMP�I¬¾]CBÃBÀXKMAËÕ-Ö�V-Ì=Ñ`V"P`CBP`»XL�ÄEFmÑ=»`P�Õ-Ö�V�ÁBÀO?Bº�L�P`PuKMJD¸ñÄ�I;¿*L�P�ÅDPXL¦?�½$»=S�?
º�I*P`LOÌ=ÃDI;PXL�P�× I�»=ÀOI;ABKQ»=KQ?;JDI�N.	�
/ì ��Ì=P`»=C*NQL�º�I;PXLOÌ=ÃDI;PXL7?�½fÁBÀ{L5º�L�ADL�JB»XP�Ù£I*JDA�I9º�I;PXLOÌÎÃTI;P`L�?�½
P`Á L�ºOKÓÚ£ºE»`LOÇD»�LOÇDº�LOÀOÁD»`P5FmÔË¾BKkNQL�»X¾DL��BÅDL�P`»uKM?*J§?@½�º�I*P`L�KMJTADLOÇBKMJD¸¬KMJ§ëTì�Ñ`V$R���P�º5ÅBÀ`ÀOL�JB»
LOÇDº�LOÀOÁD»�º�I*P`LOÌ=ÃDI*P`L�KMP�JD?*»$ÁDI�À{»uKMº�ÅBNQI@ÀXNMC�KMJB»XLOÀ{L�PX»=KQJD¸§ÐqI;»&»`¾BKQP7Á ?@KQJB»{ÒOÙ(»`¾DLQ�BÅDL5P`»=KQ?;J�?�½
S�¾DI*»�LOÇDº�LOÀ{ÁT»`P�»`?9KMJDºÍNMÅDADL�Ùf?@À�I@NQ»`LOÀOJDI;»uKMÆ;LÍNMC*ÙH»X¾DL&NML�Æ*LONm?@½�¸;L�JDLÍÀ{I@NÓKM»=CEJDL�L5ADL�AEKQJ�P`ÅDºO¾
LOÇDº�LOÀOÁD»`P5Ù$KQP�KMJDADL5L�AÂKMJB»`LÍÀ{L�PX»=KMJT¸DF�Ô�L�ABKMPXº�ÅDPXP`L�A¹¾D?@S3»X¾DL�º�?;JB»`L5J]»�?@½	»X¾DL�LOÇDº�LOÀ{ÁT»
º�I*P`LOÌ=ÃDI;PXLEº�I;J�Ii�HL�º5»	Á LOÀ`½q?@À{Ä�I*JDº�L@ÙmI*JDA�JD?*»`L�A�»X¾DI;»�?@Æ*LOÀ`NQC�P`Á L�ºOKÓÚ£ºELOÇDº�LOÀ{ÁT»`P�»`¾TI;»
º�?*J]»XI@KQJ¦PXÁ£L5ºOKkÚ£º9JDI;Ä�L�P5Ù]ATI;»`L5P�ÙDI;JTA�AD?@NÓNMI@À�I;Ä�?*ÅDJB»`P5Ù]º�I*J�¾BÅBÀO»�Á LOÀ`½q?@À{Ä�I*JDº�L@FDÑ=J�?*ÅBÀ
º�?*Ä�ÁDI@ÀXKMP`?*J�?@½mëDì�Ñ`V&R§I*¸;I�KMJDPX»�Ä�I;JBÅDI@NÓNMC�ºOÀ{L�I*»`L�A¨�]ÅTLOÀ`KQL�P�?@½m¸;L�JTLOÀ`KQº�¿;L�CBS-?@ÀOADP�Ù S�L
I@NQP`?�ADL�Ä�?;JTP`»=ÀOI;»XL�A�»`¾TI;»�I;J�?@Æ;LOÀXNMCE¸;L5JDLOÀ{I�N0I*ÁDÁBÀ{?*I;ºO¾�KQP$JD?*»�?;ÁD»uKMÄ�I�NfLOKM»X¾DLOÀoF
5 ,76S,�±K,f¯$µ|,1*
Ô v-pqt]ô�x%Õ98�Z{n�j�b�Y&¤£v-pqt;�kZOr�¤��;:
.�,<'$=�)?>@(,A>8��'CBh��>��EDF,<)(12GIHJ,¯��KL:�)M=�)N>POQ=21��SR|��KL,<KC��)C.UTWV�X

%Y:�1��M,
1�=��¯��'$K`¤DsE¤ �u¤ ��¤ö��^`ZOp=pOwÈe�\�a��*^=jk�;��Z�wDs�v$w z{ô�ô�x;¤
Ô e¡e\y�ô@õ Õ[Z;\�a7ZOpm��¤�e4\����k\5b£w�óñ¤;�(^=g]iOZ$e(^`c5d�_Owö\5b]��h@_=ZX[*t]ZXb�sE¤�y�\5^`�@j�bB�;¤���t]Z���©Wª-l-�f� «

�mZO_q^=jkZ{n5\��0h�r@p=_=Z{a�¤0�ùb	v&¤;sE¤;�]\Xc�\$\5b]���=¤*�m\oa�c�pOw]ZO��jk_=c�^`pOw7^h��1m��_3��KL,���)(.�`Qab%Y,$�<1
cYV�KL1d,<D[K�Be%�%('$=��3��1�=2:�)YK/Ggf.�h:x�b,/,/.�=�)?>�K�:hij1��M,�kb)(12,$�/)���1�=2:�)���'lRQ:�)
i<,$�h,<)��/,W=�)9mU��'-,<)MX
�<=��
n+c�%U��=�)Bw�[]\���Z{p�txs�ous�|*w(pf\5�kZ`bBiXjk\;w£hö[]\5j�b£w�zOôoô@õ@¤£hö[;^=j�bB�oZX^�pfZX^=�k\o�*wD©¡«7¤

Ô e4c@co÷�sxÕcó�j�����jQ\oa�hB¤£e4c@c�[DZX^�¤����@[DZOi{_=ZO�Eh@ZO\�^`iutpô ZXb]��_qt]qDvÛhöj�b]�5�kZ�s�ZO\opqg*^`Z7c5df�mZO_q^=jkZOn�\5�
�Q#DZOi{_qjkn�ZXb]ZOp=p��0\�p=ZO�Ûc5bÛ_qtBZ5ó�ZO\�¢sr¡^`�;ZX^=j�bB�Þv-iO_qjkc�b¹c5d	�mZO_q^=jkZOn�\���h@r@p=_=ZOa�pO¤
BWDF,$�b=��3��)t^u:x� �?DF,v)C1m��1�=2:�)]w@zOôEq |�x
o8w;z�w�zOôo÷�s;¤

Ô Y-\5b]ô8t$Õ"Z;c@�;rUZD¤;Y�\5b;jkZX�kpO¤0HJ,�1N�w,v=�x���'C:hiyf���KbKd�
>�,<K(i<:���kb)
i<:��/D���1�=�:�)tHJ,b.����
1�=�:�)(z ��tBYË_qt]ZX�
pqjkpOwDlmb*jknoZX^`pqjk_qr�c�d�s�\op=p=\�i=t@gBp=ZO_=_=pOw£v-a$tBZX^`p=_Ow;v�a&tBZ`^`p=_OwBs�v&w]s�\�r1z{ô�ôut�¤

Ô Y-�mô8v$Õ{Z;c@�;rUZD¤;Y�\5b;jkZX�kp&\�bB���f�;�4j�b]\Côf¤B��jkp=pq�k\5b]�T¤WvËe�\�p=ZX����\op=ZO��v¡[;[*^`co\�i=t�_=c��ùb;_=Z`����j��
�oZXb;_$�ùb;d�c�^`a�\�_qjkc�bE�mZO_q^=jkZOn�\���¤��QbSf.�h:x�/,b,/.�=�)?>�K�:hi[1q�M,[|�}?1��tBW)M)U����'?kb)(12,$�/)���1�=2:�)���'
B0RK�F~Mc?k���kbH�Rl:�)
i<,$�h,<)��/,0:�)�HJ,<K<,3�����3����)(.t^u,vx�,<'-:b%(DF,v)C1I=�)�kb)
iL:��bD���1�=2:�)"HJ,<X
1N�/=2,<xS��'�w�[B\o��ZOpWõ5|Ss�o;õxw8v@w£h�ZO\o_=_q�kZ�w�ó�v&w�Z@g;�kr�z{ô�ô8v@¤Bv�e�sE¤

Ô 8�c5�kô�|xÕ�Z;\�bBZ{_ ôf¤M8�c��kc@��b]ZX^�¤0Rï��K<,<XA�ò��K<,/.yHJ,3��K<:�)M=�)?>�zTs�c�^`��\5b�8�\�g*dùa�\5b;b w�z{ô�ôo|*¤
Ô 8���c�ôo÷%Õ8�¤�ô(¤L8���c5¢D¤Hv¬©�ZO��s�ZO_qtBc@�7c5d�ó�ZXjk��t;_qj�bB�7ª¡gBZ`^`r-�mZX^`a�pDd�c5^Hv-�@�Hy�c@i��mZO_q^=jkZOn�\5��¤

�Qb�f1�w:x�b,/,b.�=�)?>�K&:hi�1��M,j|���1��0BW)M)U����'?kb)(12,$�/)���1�=2:�)���'�B0RK�0~McNk���kbH�RQ:�)vi<,$�h,<)��/,W:�)
HJ,<K<,3�����3����)(.^�,<x�,v'-:b%(DF,<)(17=�)�kb)
i<:��/DC��1�=2:�);HJ,
1N�b=2,<xS��'�w@[B\o��ZOp�zds8t<oBzOôuv�wl�*g*^=jki=t w
h@��jk_h�OZX^=�k\�bB�Dw vmgB��gBp=_$zOôoô�÷*¤]v�e4sE¤

Ô �¡Y�ô8v$Õ��f�;�4j�b]\Qô(¤£��jkp=pq�k\5b]��\5b]�"Z;c@�;r0ZD¤ Y�\5b;jkZX�kpO¤�l-pqj�b]�¦e4�0� _=c�Ym^=jkn�Z	����¤	�Qb�f1�w:�X
�/,/,b.�=�)N>�Kwn7|<�(1��[kb)(12, �/)���1�=2:�)��
'
�M:�=�)C1�RQ:�)
i<,$�h,<)��/,&:�)FBh�L1�= *\�<=���'�kb)(12,<'�'$=->�,<)��/,XwX[]\��oZOp
wox�x
o8w�xut�wDs�c�b;_q^`ZO\5��w£e�\5b]\��;\*wDvmgB��gBp=_�z{ô�ô8v@¤Dv-v�v��u¤

Ô �¡Y�ô�÷xÕ��f�;�4j�b]\Qô(¤o��jkp=pq�k\5b]�9\�bB�[Z;c@�*r0ZD¤�Y-\�b*jkZ`�kpO¤���tBZ0h@r�bBZX^`��jkp=_qjki�v¡[;[*��jki{\�_qjkc5b�c5dÈe����
_=c/����¤JBh�L1�= *\�<=���'�kb)(12,<'�'$=->�,<)��b,�HJ,<x�=�,vO�wDz{xEq w�w*z/o8wut�v�w�z{ô�ôo÷*¤

Ô �-h@ò�ô�÷xÕ	�(�;��j�bB\Côf¤ ��jkp=pq�k\�bB�DwfY&¤;�-¤£h�¢�\��k\5¢Dw�\�bB�¦sE¤*��jka�g*^$ò;^=jkZO�*a7\5b£¤;���)��
�W�[G7cU��%(X
%Y:��L1�=�)?>�@C,A>8��'lBh��>��EDF,<)(1�K01����h:���>x�"T�,$���b=�KL1�=��0H�,
1N�/=2,<x���'�¤�B��<1�= *��v= ��']kb)(12,v'�'$=->�,v)n�b,
HJ,<x
=2,<O�wTz{x*�=z`��t@z��Xw£zOô�ôo÷*¤

��t*jkp�\5^`_qjkiX�kZ$��\op4[;^`c@iOZOp=p=Z{�1g]pqj�bB��_qt]Z�ô$�O� �?� a7\�iX^`c&[]\�i=¢o\��oZ&��jk_qt�ôKô£©�emh�p=_qr��kZ


