
���������
	���
�����������������
�������� 
"!#�����$��
�%

&�')(+*,&�-/.�021
3547698+:<;=:?>9@BADCFEG;H@JIKE�L�M7N/49O=MP;H47O=C
Q @JRSMPOH;HIT@J89;"47U
3549I�RSVD;H@JO�ADWX:Y@�8SW�@
Z 8+:Y>7@�O�EH:<;[C\47U]3,M7^?:?U_47O=8+:`M+a+L�42Ecb�8+69@�^Y@JE

L�42E"b�8+69@�^Y@JEJa/3,bed7f7f2gih
jSk7l+m9n+oSpFq�rts�p9u2v
rGm9w9s

xzy|{7}D~+�]��}

b�8�:Y8SE[;=OHVSI�@J82;�:`E�M�O=M78S�D49I�>iMPO=:`MPN+^Y@K;H�/Mi;T:YE
V+8/WX47O=O=@�^`Mi;H@��e�":?;H��WX@�OH;=M7:?8��_V+8S47NSEH@�O=>7@��S��@JOG�
O=47O�;H@�O=IKE�M78S��a�;H�FVSEJa�M7^?^Y4i��E�;=�+@�:`�D@J89;=:<��W�Mi�
;=:?498�47U5E[;=OHV/W$;HVSO=M7^�R/MPO�MPIT@X;=@�O�E�:Y8�^Y:Y8+@JM7O|IT4D�F�
@J^YEJ�#��8�8+498+^Y:?8+@�MPO�IT4D�D@J^YEJa�:Y8SEG;HO=V+IT@�82;=M7^
>iMPO=:<�
M7N+^?@�E�MPO=@5VSEH@XU_VS^FU_47O
�D@JOH:Y>F:?8+6|N�47V+8S�SE�478�WJMPVSE=MP^
@���@�W$;=EJ���S@�� C9@JMPO�E\M7674Sa���@�MPO=^�:Y89;=OH4D�DV/WX@J��M
8+@�WX@�EHE=MPO=C�;=@JEG;cU_47Oc:?8/E[;=OHV+IT@J89;�E,�"�+:YW��#R/@JOHIT:?;=E
O=@JEH@JM7O=W��+@JO=E\;H4z:`�D@�82;H:?U_C�>iM7OH:`MPN+^Y@JE#;=�SMi;�WX49V+^`�
8+47;�EH@�O=>7@KM7E�:Y8SEG;HO=V+IT@�82;=EJ����8�;H�+:`E�RSM7R/@JOJa��5@
@� 2;=@�8S�#��@JM7OH^¢¡ E
OH@�EGV+^?;5:Y8#EH@�>9@�O�MP^S�+:?O=@JWX;H:Y478SEJ����8
RSM7OG;=:YW�V+^`MPO�a,�,@�MP8/EG�,@�O\:Y8z;H�S@�Mi£KO=IKMi;H:Y>7@�M78
49R/@J8�WX498i¤[@JWX;HV+O=@TMPN�47VD;¥;H�+@T8+498D�¦;=@JEG;=M7N+:?^Y:?;[C�47U
:Y8SEG;HO=V+IT@�82;=E�:Y8�IT4D�D@J^YE��":?;H�TV+8+O=@JEG;HO=:YWX;H@���>iMPO=:<�
M7N+^?@�E�a�M78S�§�5@¨�D@J>F:YEH@©8+@���;H@�E[;�E�U_47O�IT4D�D@J^YE
�":?;H���D:`EHW�OH@�;H@�MP8/��W�4782;H:Y8FV+47V/E5>iM7OH:`MPN+^Y@JEJ�

ª «9¬ }D~+­"®�¯���}+°G­ ¬

35478/EG:`�D@�O#M©EG:YITR+^?@�E[;=OHVSWX;HV+O�MP^�@J±2VSMi;=:?498�²´³¶µ�·¶¸�¹
�"�+@JOH@�¹�:`E�M¨O�MP8S�D49Iº>»M7OH:`MPNS^?@��":?;H�¼IT@JMP8�½�@�O=4S�¿¾À@
�,47V+^`��^?:YÁ7@|;H4K@�E[;=:?IKMP;H@�µ
aS;H�+@�WJMPVSE=MP^�@���@�W$;�47U�·¶478�²\a
U_O=47IÂMBE=MPITR+^Y@,47U��)·�ÃH²����+Mi;�M+���t;
:`E�ÁF8+4i�"8�;H�SMP;Ja9M7NSEH@�82;
4PU�M7�S�D:<;=:?498SMP^":Y8DU_49OHIKMi;=:?498ÄM7N/49VD;K@�RSEH:Y^?498§�)@7� 6S�YaÅ;=�SMi;K¹
MP8/��·ÆM7OH@5V+8SW�47O=OH@J^YMP;H@J�/��EHVSW���@�E[;=:?IKMi;=:?498�WJMP8+8+47;�N�@"M7WX�
WX49ITR+^?:`EH�+@J��W�478SEH:`E[;=@�82;H^YC7��Çc�+@�IT@X;H�S4F��4PU]:Y8SE[;=OHVSI�@J82;=MP^
>iMPO=:YM7N+^Y@JE�:YE�M��cM»CB4PUS:Y82;H@J67O�Mi;H:Y8+6�M9�+�D:?;H:Y478SM7^F:?8DU_49OHIKMP;H:Y478
:Y8�47O��D@�Oc;=4\@JEG;H:YIKMi;H@�µ�WX478/EG:`E[;=@�82;H^YC�È?É7É7a�Ê�Ët�,b�8�:?8/E[;=OHVD�
IT@�82;cÌ�:YE5M�O=M78S�D49IÂ>iMPO=:YM7N+^Y@c;H�SMP;5:`EÅWX49OHO=@�^`Mi;=@J���":<;=�\·
MP8/��:`EÅ¤[V/�D67@���;=4#N�@TV+8SWX49OHO=@�^`Mi;=@J���":?;H��¹D� Z 8/�D@�O�EHVSW��
WX498S�D:?;H:Y478SE#;=�+@�RSMPO�MPIT@X;=@�O�µ�N/@�WX47IT@�E�ÍÎÈ Ì�²BË)ÏiÍ\ÈÐÌ"·�Ë
�"�+:`W���W�M78�N�@�@JEG;H:YIKMi;=@J��W�478SEH:YEG;H@J82;H^YC#U_O=47IÑ�+MP;=M+a�VSEH:?8S6
47O��D:Y8SMPO=CK^Y@JM7EG;�EH±2VSM7OH@�E��
Çc�FVSEJaP;H�S@�R+O=47N+^Y@�IÒ47U�:`�D@J89;=:<U_CF:Y8+6�;=�+@�W�M7VSE=MP^D@X��@JWX;Å4PU�·
478�²�N/@�WX49I�@�E|;H�+@TR+O=47NS^?@JIÓ4PU5�S8S�D:Y8+6�MP8�MPRSR+OH49R+O=:YMP;H@
:Y8SE[;=OHVSI�@J82;
Ì©;H�SMP;�E=Mi;=:YEG�S@JE�;H�S@,W�478S�D:?;H:Y478/E�M7N/4i>9@7��Ô�4i�c�
@�>9@�O�a�EH:Y8SWX@Å;H�+@�EG@ÅW�478S�+:<;=:?498SE�:Y8F>747^Y>7@
M78�V+8+49NSEH@�O=>7@J�|>iMPO=:?�
MPNS^?@9a7¹Da9;H�+@|EG@J^?@�W$;H:Y478K47U�:?8/E[;=OHV+IT@J89;�E
�SM9E
N�@�@J8ÎM�IKMi;H;H@�O

4PU�¤[VS�D67IT@J89;�a�V+8/EGV+RSR/49OG;=@J�ÕNFC��SM7O=���+Mi;�M+���t;�:YE#�5@J^?^
ÁF8+4i�"8�;H�SMP;�8+4T;=@JEG;�U_47O�:Y8SEG;HO=V+IT@�82;=E�@X D:YEG;=E��"�+@�8�·¨a/²
MP8/�ÀÌÂMPO=@�8+49OHIKMP^Y^YC��D:`EG;HO=:?N+V+;H@J��Ö�:¦� @7�Ya�@�>9@�O=CÎ;=OH:?�t>»M7OH:`Mi;=@
8+49OHIKMP^D�D:`EG;HO=:?N+V+;H:Y478�:`E]WX49ITRSMi;=:?N+^Y@,�":<;=��;=�+@"M7E=EGVSI�R+;H:Y478
;H�/Mi;�Ì�:`E,V+8SWX49OHO=@�^`Mi;=@J�T�":?;H�Î¹F�]×"@JIKMPO=Á»M7N+^YC7a2;H�+:`E,:YE58+47;
;H�S@�W�M9EG@��"�+@�8�;=�+@�>iM7OH:`MPN+^Y@JE¥MPO=@��D:`EHW�OH@�;H@9��Ø7V/�D@JM\��@�MPO=^
ÈÐÙ�Ë,�+@�O=:?>9@J��M�8+@JW�@JE=EHM7OHC�;H@JEG;�:Y8�;H�S@KU_47O=I�47U":?8+@�±2VSMP^Y:<;[C
;H�/Mi;ÅWX498SEG;HO�MP:Y8SE�;H�+@]¤[49:?82;Å�D:`EG;HO=:?N+V+;H:Y478��"�+@�8+@J>7@JO5ÌÄ:YE]M78
:Y8SE[;=OHVSI�@J82;¥U_49O¥·ÚM78S��²Î�K�)Çc�SMP;|:`E�a��"�S@�8+@J>7@�O�ÛÀ:`E|:?8D�
�D@JR/@J8S�D@�82;�4PU5¹Da�MP8S��Ü�:`EBEG49IT@�U_V+8/W$;H:Y478À4PU,·ÝM78S��¹7�$�
Ô�4i�,@�>9@�O�a�;H�S@\@X D:`E[;=@�8SW�@K4PU�EGV/W���M�;=@JEG;�U_47O�;H�+@K69@�8+@JO=M7^
W�M9EG@�4PUBWX4989;=:?8FV+49VSE�>iMPO=:YM7N+^?@��SM9ETOH@JITM7:?8S@J��V+8S�D@�WX:`�D@J���
��8�;=�+:`EBRSMPR�@�O�a��5@TEH�+4i�Þ;H�SMP;�8+4�EHVSW���;=@JEG;�@X D:YEG;=E|�"�+@J8
·ß:YE�W�4782;H:Y8FV+47V/E�a�MP8S���5@TU_VSOG;=�+@�O��+@�>F:YEH@K8+@J�Â;=@JEG;=EBU_49O
:Y8SE[;=OHVSI�@J82;=MP^/>iMPO=:YM7N+^?@�E
:Y8T;H�+@|W�M9EG@��"�S@�O=@�· :YE,�D:`EHW�OH@�;H@9�
Çc�+@�RSMPR�@�O|:YE|49OH62MP8+:Y½�@���M9E�U_49^?^Y4i��EJ�BAF@�W$;=:?498�gKR+O=@JEH@�82;�E
M�W�MP8S478+:`W�M7^SU_49OHIà47U�;H�S@|69@�8+@JO=M7^/IT4D�D@J^�:Y8��"�+:YW��#·á:`EcM
W�M7VSEH@|47U�²àM78S��ÌÞ:YE"M78#:Y8SEG;HO=V+IT@�82;"U_47O"·¶MP8S��²K�ÅAD@JW$�
;H:Y478�â��D@JOH:Y>7@�E�RSOH49R/@JOG;=:?@�E�47UD;H�+@cEG@�;�47USR+O=47NSM7N+:Y^?:?;[C��D:YEG;HO=:?�
N+VD;=:?498SE�W�47ITRSMP;H:YN+^?@Î�":<;=�©;H�+@#67@J8+@�O�MP^]IT4D�D@�^¢a]R+O=4i>F:Y�D@�E
MP8�MP^?;H@�O=8SMP;H:Y>7@]R+O=4F4PU+4PUD;=�+@Å8S@JWX@�EHEH:?;[C¥47US��@JMPO=^¢¡ E�;=@JEG;JaPM78S�
EH�+4i��E�a�NFC�IT@�MP8SE�4PU�MP8©@� +MPITR+^Y@7a�;H�SMP;�;=�+@\;=@JEG;�:`E�8+47;
WX49ITR+^?@�;H@9��AF@�W$;H:Y478�h�EG;HVS�D:Y@JE�;=�+@5M9EGCFITRD;H47;H:`W
N�@��SM»>F:Y47O�4PU
;H�S@�R+O=47R�@�OH;H:Y@JE"�D@JOH:Y>7@��#:Y8�AF@JWX;H:Y478�âKM78S��R+OH47¤[@JWX;=E,;H�S@JEH@
R+O=47R�@�OH;H:Y@JE|4782;=4Î;=�+@KWX4782;=:?8FV+49VSEBW�M7EH@7�TAF@JWX;H:Y478©Ê�MP8S��ã
R+O=@JEH@�82;¥EG;HO=478+69@�O":Y8SEG;HO=V+IT@�82;=M7^?:?;[CÎ;=@JEG;=E�U_47O�;H�+@��D:YE=WXO=@X;=@
MP8/�#W�4782;H:Y8FV+47VSE"WJM7EH@JEJ�

ä å � ¬ ­ ¬ °G���]æTçè­"®�é�æ

Çc�+@�67@J8+@�O�MP^�R+O=47N+^Y@�I W�M78�N�@�O=@�RSOH@�EG@J89;=@J��NFC�U_49V+O¥O�MP8+�
�D49Iê>iMPO=:YM7N+^?@�E�·¨a5²Îa"Ì�M78S�zëáEHVSW���;=�SMi;�ÌÆ:`ET:Y8S�D@X�
R�@�8S�D@J82;T47U�ëÓMP8S��²�:`ETWX498S�D:?;H:Y478SM7^?^YC©:?8/�D@�R�@�8S�+@�82;K4PU
Ì§69:?>9@�8�·¶M78S��ëì�¦EG@J@\È Ù»Ëí�X�5Çc�+@KîDï/ð)ñXîSò�ócM»C7@JEH:`MP8Î8S@X;G�
�,47O=ÁB;H�SMP;ÅEHMP;H:`E[U_C�;=�+:`E�;[�54BWX498S�D:?;H:Y478SE�:`E
EH�+4i�"8�:Y8K��:?6/�DÉ
�_�"�S:YW��e�,@¨EG�/MP^Y^�W�M7^?^�U_OH49I�8+4i�¶478Ä¤[VSEG;�;=�+@�IT4D�D@�^í�$�
Ô�@JOH@9aÅ;=�+@�>iMPO=:`MPN+^Y@�ëáW�47O=OH@�EGR�478/�+E�;H4�;H�S@�V+8+47N/EG@JOH>9@J�
@�O=O=47O�;H@JOHI¿:?8�;=�+@�EG;HO=VSW$;=V+O=M7^D@J±2VSMP;H:Y478����t;Å:`E]ÁF8+4i�"8�;H�SMP;
MP8FC�ócM»C7@�EG:`MP8�8+@X;[�,47O=Á�W�M78�N�@KOH@JR+OH@�EG@J82;H@J��N2C�MP8+47;H�+@JO
ócM»C7@�EG:`MP8À8+@X;[�,47O=Á�:Y8©�"�+:`W��©@�>7@JOHC�:?82;H@JOH:Y47O�8+4D�D@K�SM7E�M
8+@J�ÓRSMPO=@�82;��_�"�+:`W��¼:`E�M¨O=4F4P;��Xa¥M78S�Õ�"�+@JOH@�MP^Y^�WX498S�D:?�

kaoru mulvihill
In Proceedings of the Seventeenth Converence on Uncertainty and Artificial Intelligence, San Francisco, CA: Morgan Kaufmann, 48-55, 2001.

kaoru mulvihill
TECHNICAL REPORT
R-267
August 2001



� �Ì � �· �²

�ë � � � ���
���� �

��:?69V+O=@\É��
	|O=M7R+�+:`W�MP^�IT4F�+@�^�U_49O�>iMPO=:`MPN+^Y@JE"·�a/²\a�ÌeM78S�
ë��|Çc�+:YE¥IT4D�D@�^]E=Mi;H:`EG�S@JE�;H�+@�:?8S�+@�R�@�8S�D@J8SWX@�ET�¢Ì��
��ë����9�
MP8/�¼�¦²�����Ì��[·�Ã�ë��$��Çc�+@�>iMPO=:YM7N+^?@�ÌÆ:`EKW�MP^Y^Y@J�ÄMP8Ä:?8D�
EG;HO=V+IT@�82;cU_47O,;H�+@B:`�D@�82;=:<�/WJMi;=:?498Î4PU�;H�+@|@X��@JWX;�4PU�·�478�²
EH:?8SW�@�:?;|:`E|V+8SW�47O=OH@J^YMP;H@J���":?;H�©ë�a�MP8S��:<;�E¥@���@�W$;B478�²ì:YE
IT@J�D:`Mi;=@J��NFC\·¨�

;H:Y478/MP^
R+O=47N/MPN+:Y^?:?;[C�;�MPN+^Y@JE\�t3,�ÅÇ"E��|OH@JR+O=@JEH@�82;BU_V+8SW$;=:?498SMP^
O=@�^`Mi;H:Y478/EG�+:YRSE��¦EG@J@�È g�Ë_�$��¾�@¥�":?^Y^�VSEG@�;H�SMP;5O=@�R+O=@JEH@�82;=MP;H:Y478
EH:?8SW�@
:?;�IKMPÁ9@JE�;=�+:?8S69E�@�M7EH:?@JOJ���¥NSEG@JOH>9@�;H�SMP;�;H�S@5ócM»C7@�EG:`MP8
8+@�;[�549OHÁB4PU���:?6/�DÉcE=Mi;=:YEG�S@�E�;=�+@,�SO�E[;
WX498S�D:?;H:Y478�a9EG4|�5@cW�M78
M7E=EHV+IT@��":<;=�+47V+;Å^?42EHEÅ4PU�67@J8+@�O�MP^Y:?;[C�;H�/Mi;Å:?;=E"3,�ÅÇ"E]O=@�RSOH@��
EH@�82;�U_V+8/W$;H:Y478/MP^2OH@J^YMP;H:Y478SEH�+:YRSE�Ö»:¢� @9�?a»;=�SMi;�;H�+@JOH@5@X D:`E[;�U_V+8SW$�
;H:Y478/E���MP8S����EHVSW���;=�SMi;�·á³����¢Ì�Ã�ë���MP8/��²Â³����_·�Ã$ë��$�
Çc�+@¨RSOH49N+^?@JI 47UT;H@JEG;H:Y8+6Õ�"�S@X;H�S@�O�Ìè:YE�M�:Y8SE[;=OHVSI�@J82;
U_47O�;=�+@�@���@�W$;�4PU�· 478§²Ú:`E�MP8SM7^?496747V/EK;H4�;H�S@�R+O=47N+�
^Y@�I 4PU,�D@X;=@�O=I�:Y8+:Y8+6��"�+:YW��ÀWX498SE[;=O=M7:?82;�E¥M7OH@�:?ITR�49EH@J��NFC
;H�S@|EG;HO=VSW$;=V+O=@�4PU�;=�+@Bó,M»C9@JEH:YM78K8+@X;[�,47O=Á�478K;=�+@|EH@X;c4PU�M7^?^
R+O=47NSM7N+:Y^?:?;[C��+:YEG;HO=:?NSVD;H:Y478SE|WX49ITRSMi;=:?N+^Y@��":?;H��:<;��¥be;=OH@�Mi;H�
IT@�82;Î47U|;=�+:`E\R+O=47N+^Y@�IÚU_47O#67@�8S@�O�MP^�ócM»C7@�EG:`MP8Ä8+@X;[�,47O=ÁDE
�cM7E�67:Y>7@�8�N2C�	|@J:?69@�OTMP8S����@�@JÁÕÈ h7Ë¢�¨Çc�S@�:YOTM7R+R+O=49M9W���a
NSM9EG@��K478\:`�D@�M7EÅU_OH49I�M7^?69@�N+O�MP:`W,;H49R/49^?4967C9a9O=@�R+O=@JEH@�82;�E];H�S@
WX498SEG;HO�MP:Y89;�E�M7E�M�EGV+OHU)M7W�@�:?8�I�V+^<;=:<���D:YIT@�8SEH:?498SMP^ �
VSW�^?:`�D@�MP8
EHRSM7W�@7��Ô�4i�5@J>7@JOJa»47VSO�:Y8SM7N+:?^Y:?;[C�;H4B�D@JM7^F�":<;=�TEHVSW���EGV+OHU)M7W�@
;H�F�cMPOH;=E¥VSE¥U_OH49I VSEH:?8+6#;H�S@�:YOBM7R+R+O=49M9W���:?8�;H�+:`EBRSMPOH;H:`WXV+�
^`MPOBR+O=47N+^Y@�I�����8SEG;H@�M7��a��,@��":?^Y^]VSEH@TM�EH:?ITR+^Y@�O�MPRSR+OH42M7W��
NSM9EG@��K478ÎW�478F>7@� �M78SMP^YCDEG:`E];=4�47N+;=MP:Y8ÎEH47IT@�8S4i>7@�^�MP8S�\:?8D�
;H@JOH@�E[;=:?8S6�O=@JEHV+^?;=EJÖ�;=�+@TNSM7��8+@���EB:`E|;H�/Mi;�47VSO|IT@�;H�+4D�À:YE
8+47;�M7Ec67@J8+@�O�MP^�M9E!	|@�:Y67@�O"M78S�"��@�@JÁ�¡ EJ�
L�@�;5VSE5E[;�MPOH;Å�":?;H�\EH47IT@�NSM9EG:`W��D@��S8+:?;H:Y478SE,MP8S�T@� +MPITR+^Y@JEJ�
b�E=EHV+IT@�;=�SMi;�·¨a�²�M78S�©ÌÂM7OH@T�D:`EHW�OH@�;H@T>iMPO=:YM7N+^Y@JE|�":<;=�
#
ï/ð%$tò'&�(*),+Pðíï.-'/�³103254»Ã768676XÃ�2:95;9a=<¶³103> 4�Ã867686JÃ�>�?@;
MP8/�BAÓ³C03D 4 Ã867686JÃED3FG;9a�MP8S�À�":?;H��8+4�O=@JEG;HO=:YWX;H:Y478SEB498IH�a
;H�S@��D49IKMP:Y8¨4PUBëT��Çc�FVSEJa];=�+@#8S@X;[�,47O=ÁÀWJMP8�O=@�RSOH@�EG@J89;�E
MP8FCÎ�S8+:?;H@��+:YE=WXO=@X;=@��D:YEG;HO=:YN+VD;H:Y478KJK�)·�ÃH²5Ã�Ì¥�,:Y8��"�+:`W���Ì
:`E�M�:Y8SEG;HO=V+IT@�82;J����8©;H�+:`E�W�M7EH@7a]��@�MPO=^ÅEG�S4i�5@��À;H�SMP;�;H�S@
U_47^Y^Y4i�":?8+6�:?8+@�±2VSMP^Y:<;[Cz:`EÎM�8+@JW�@JE=EHM7OHCÄWX478/�D:<;=:?498�U_47O#;H�S@
;H�SOH@J@|>iM7OH:`MPN+^Y@JEcN�@�:Y8+6T67@J8+@�O�Mi;=@J�#NFCK;H�+@�IT4D�D@J^

ITMP L�M 4�NONON 9
?
P
QEM 4
ITMP R M 4�NONON F JK�S2 L ÃE> Q � D R �=T§É�6 �[É»�

Çc�+@"WX498S�D:?;H:Y478�MPN�4i>7@Å:`E�@J±2V+:Y>iMP^Y@�82;�;H4¥;H�+@"EH@X;�4PU/:Y8+@�±9V/MP^?�
:?;H:Y@JE|;H�/Mi;�O=@JEHV+^<;�MPUí;H@�O|;=�+@UD R U_49OBM7^?^]R�49E=EH:?N+^Y@T>iMP^YV+@JEB:Y8

A\ÖS:¦� @7�Ya
?
P
QEM 4

JK�V2 L Ã�> Q � D RXWSY Z �=T¼É �¦g9�

U_47O]M7^?^�É[T�\]T�^]a _ LV` Q@a 02É7Ã867686XÃcbd;2���t;]:YE�@�M7EHCB;H4BEG@J@,;H�SMP;
;H�S@�O=@#MPO=@e^�b ? EHVSW��¨@�±2VSMi;=:?498SE���f�@�WX@�EHEH:<;[C�IT@JM78SE�;H�SMP;
;H�S@�OH@�EG@�MPO�W��+@�OcI�VSE[;|WX478/EG:`�D@�OBÌÞM7E�M'gc+Pï:&PðV&�+h$�ò�:?8/E[;=OHVD�
IT@�82;Å498+^?C�:<U��5±/�`�[É»��:YE5EHMP;H:`E[�/@J�����+49O];H�+:`E
O=@JM9EG498�a��5±/�`�[É»�
�cM7Ec8SM7I�@��\;=�+@Kðíï.-�$ji$îk)Tò�ïl$d+hm�ðíï�ò�ñXîl+*m ð%$onÎN2C#��@JMPO=^¢�
¾��+@J8ÀM7^?^�>iMPO=:YM7N+^Y@JEBMPO=@�N+:Y8SM7OHC9a�U_47OB@X +MPITR+^Y@7a�;H�+@JOH@TMPO=@
p :?8/E[;=OHV+IT@J89;�MP^�:Y8+@J±2VSM7^?:?;H:Y@JE

JK�S2q4iÃE> 4h� Dh4���¸�JK�S254PÃ�>srs� Dh4��=T¼É
JK�S2q4iÃE> 4h� Dh4���¸�JK�S254PÃ�>srs� D3r��=T¼É
JK�S2 4 ÃE> 4 � D r ��¸�JK�S2 4 Ã�> r � D 4 �=T¼É
JK�S2 4 ÃE> 4 � D r ��¸�JK�S2 4 Ã�> r � D r �=T¼É
JK�S2 r ÃE> 4 � D 4 ��¸�JK�S2 r Ã�> r � D 4 �=T¼É
JK�S2:r7ÃE> 4h� Dh4���¸�JK�S2tr9Ã�>srs� D3r��=T¼É
JK�S2 r ÃE> 4 � D r ��¸�JK�S2 r Ã�> r � D 4 �=T¼É
JK�S2 r ÃE> 4 � D r ��¸�JK�S2 r Ã�> r � D r �=T¼És6

�)â2�

��U5M7^?^�;H�+@�EG@9a�478+^YC�h#M7OH@�8S478D�¢;HO=:?>F:`MP^c�í;=�+@TgP8S��a�âPO���a�ãi;=�
MP8/��Ù�;H���$Ö�:¦� @7�Ya�;H�+@JOH@�MPO=@�R+O=47NSM7N+:?^Y:?;[C#�D:`E[;=OH:YN+VD;=:?498SE�;H�SMP;
�D4T8+47;�EHMP;H:`E[U_CK;=�+@�I��
¾À@5M7E=EH4FW�:YMP;H@];=4�@�M7W���R+O=47NSM7N+:Y^?:?;[C|�+:YEG;HO=:?NSVD;H:Y478�J�Mvuw^�b%x
�D:YIT@�8SEH:?498SMP^�O=@JM7^�>7@�W$;H49OvyK�VJ��c�D@��S8+@J��M9E
yK�VJ���zX{S|³��*JK�S2 4 ÃE> 4 � D 4 �$ÃcJK�S2 4 ÃE> r � D 4 �$Ã768676�ÃEJK�V2 4 Ã�> ? � D 4 �$Ã

JK�S2 4 ÃE> 4 � D r �$Ã768676�ÃEJK�V2 9 ÃE> ? � D3F)�+��6
L�@�;~}�N/@�;H�+@BEG@�;Å4PU�M7^?^�EHVSW��K>7@�W$;H49O=EÅMP8S�U�¨;H�+@|EG@�;547U�M7^?^
^�b ? xF�D:YIT@�8SEH:Y478SM7^7O=@JMP^9>7@�W$;H49O=EJ���t;�:`E�8+4P;��/MPO��|;H4¥EH@�@
;H�SMP;
;H�S@">7@JWX;H49O]4PU�^?@�Uí;G�t�SMP8S�TEH:Y�+@"@X DR+O=@JE=EG:Y478SE�:Y8��Å±��Y�¢g7��:`E�;H�S@
:YITM767@�47U�M�^Y:?8+@�MPOÅ;HO�MP8SEGU_47O=IKMi;H:Y478U� 4 �.}����¨�"�+@�O=@�� 4
:`E�M"^�b ?�� u�^�b5IKMP;HO=:< �47U5½J@�O=49EBMP8S�À498+@JEJ�K��:Y6S��g+a�U_49O
@X +M7I�RS^?@9a2EH�+4i��E];=�+@�IKMP;HO=:< U��4"U_47OÅ;H�+@¥N+:Y8SMPO=CKW�M7EH@7Ö9;H�S@
�SO�E[;
O=4i�Ä4PU�� 4 W�47O=OH@�EGR�478/�+E�;H4B;=�+@"�SO�E[;5@J±2VSMi;=:?498T:?8��¦â9�$a
;H�S@�EG@�WX478/�ÎO=4i��;H4T;=�+@�EH@JWX498S�#@J±2VSMi;=:?498�a+MP8/�#EH4T478��

���V� � 0��8�Å-�.��J0���(k�i*)(k��')0��
Çc�+@�ë >»M7OH:`MPNS^?@zW�M78ÂN�@�:?82;H@JOHRSOH@�;H@J��M7E©M��HEH@�^Y@JWX;H47OX�
4PU�U_V+8SW$;=:?498SEÄU_47OÄ;=�+@¼· MP8S�Æ² >iM7OH:`MPN+^Y@JE�U_O=47I ;H�S@
EH@X;=E���³�08���v�#:YE,U_V+8/W$;H:Y478IA���/I;�MP8/��� ³�0����
��:`E,U_V+8SWX;H:Y478K/���<@;�O=@JEHR�@JW$;=:?>9@�^YC7�Ò35478SEH:`�D@�OÎMÀ�S F@��
>iMP^YV+@ D a AÎa�M78S��^Y@X;~2�Ã�>�N�@�;[�,4\>iMP^YV+@JE�U_47O�·�ÃH²K� Q @X�
8+47;H@"�":?;H�U�:¡c¢�M78S�£�e¢7¤�;H�+@¥EG@�;=E=08� a �¥�h���oD2�
³¦2�;�M78S�
0�� a �§�����S2��5³¨>:;BO=@JEHR�@JW$;=:?>9@�^YC7�
�t;¥:YE"@�M7EHC\;=4\EG@J@B;H�SMP;
© � ¡c¢ ³ª^ F%« 4 MP8S� © � ¢3¤ ³ªu 9 « 4 �|L�@�;~¬ ¡X¢�­ Q MP8S�'® ¢3¤�­ Q�D@J8+4P;=@�;H�+@K\¢;=�zU_V+8SW$;=:?498zU_OH49I�� ¡X¢ MP8/�Ä;H�+@w¯7;=�zU_V+8SW$�
;H:Y478ÀU_O=47I°�e¢7¤#U_47OKÉIT±\@T�^ F%« 4 M78S�ÄÉIT²¯�T±u 9 « 4 �
f�47;H@�;H�/Mi;��S¬ ¡c¢�­ L Ãc® ¢7¤h­ Q �\³Ú�S¬ ¡X¢7³V­ L ³ Ãc® ¢3³´¤µ³S­ Q ³ ��:?U|MP8/�¨478S^?C



�[4"³

�����������
�

É É f f f f f f
É f f f f É f f
f É f f É�f f f
f f f f É É f f
f f É É f f f f
f f É�f f f f É
f f f É f f É�f
f f f f f f É É

������������
�
Ã ��r¥³

�����������
�

É�� É f	�f É É f f f f f f f f �f � f
f f f f f f f f É�f É f É�f É f
f f É É f f É É f f f f f f f f
f f f f f f f f f É f É f É f É
É É f f f f f f É É f f f f f f
f f f f É f É�f f f f f É�f É f
f f É É f f f f f f É É f f f f
f f f f f É f É f f f f f É f É

������������
�

��:?69V+O=@�g.� �] +MPITR+^Y@B4PU�IKMP;HO=:YW�@JEv� 4 M78S�"� r U_47O,;=�+@�N+:Y8SMPO=CÎW�M9EG@9� � 4 :`E"M£^�b ? ³ p ;=:?IT@JE
u�^�b�³ p IKMi;=OH:? #M78S�w� r :YE
M�uw^�b�³ p ;H:YI�@�Ev^ F u 9 ³eÉJã�IKMi;=OH:? ���Çc�S@�
KIKM7OHÁ\O=@�R�@JMP;H@��#W�47^YV+IT8SE��

A���/ / ��<
�)f+a f9� �)f+a f9�
�)f+aYÉ�� �)f+aYÉ��
�[É7a f9� �[É7a f9�
�[É7aYÉ�� �GÉ7aYÉ��X�

Ç�MPN+^Y@�É��T�+VS8SW$;=:?498SE�;=�SMi;�67@J8+@�O�Mi;=@T;H�+@\R/MPOH;H:?;H:Y478
��U_49O
;H�S@�N+:Y8SMPO=C�W�M9EG@9���ÅM9W��zU_V+8SW$;=:?498�:`EÎO=@�RSOH@�EG@J89;=@J�zNFCzM
RSM7:?O�:Y8¥/ r 47O[< r �D@�R�@�8/�D:?8S6��"�+@X;=�+@�O�:?;�:`EB:?8�A§� /
47Ov/ ��<��
Çc�S@�U_V+8/W$;H:Y478/E,M7OH@�47O��D@�O=@J�KNFCTO=4i�Ä8FV+I�N/@JOJÖ
@7� 6S�Ya»;H�S@Å;=�+:?O���U_VS8SW$;=:?498�U_O=47I�A�� /�aP�+@�8+47;H@J��NFCT�GÉ7Ã=f9�$a
:`Ec67:Y>7@�8�NFCU���VD*4$�Å³¦2tr�M78S�e���oD3r��
³¦2q4»�

:?UK�V2�ÃE>�ÃE\�Ãj¯F�#³ß�V2��¢Ã�>��¦Ã�\��)ÃG¯��Y�XacM78S��;H�SMP;��S¬ ¡X¢*­ L Ãc® ¢3¤�­ Q �#³�S¬3¡ ³ ¢ ³ ­ L ³ ÃX®7¢ ³ ¤ ³ ­ Q ³ �5U_47O�EH47IT@[2��¢Ã�>��¦Ã�\��)ÃG¯��)�ÅÇc�FVSEJaD;=�+@�WX49^?^Y@JWX�;H:Y478

��³ª05�S¬ ¡c¢�­ L Ãc® ¢7¤h­ Q � �k2 a /�Ã�> a <�Ã
É T�\ T�^ FS« 4 Ã�É�T�¯�T�u 9 « 4 ;

:`E�M�RSM7OG;=:<;=:?498©4PU H�:Y82;H4K^ F u 9 R+:Y@JWX@�E���Çc�S:YE�RSMPOH;H:?;H:Y478�a
W�M7^?^Y@J�ÞO=@JEHR�478SEH@©>iMPO=:YM7N+^?@�E�47O�ITM7R+R+:Y8+6Õ>iMPO=:`MPN+^Y@JEJa��SM9E
N�@�@�8�VSEH@J�©N�@XU_49OH@Î;H4��D@�O=:?>9@\N�47V+8S�SE�U_49O�;=�+@�W�MPV/EHM7^Å@XUí�
U_@JWX;�4PU5·Ý478�²�È?É7a�âiË¢��¾��+@�8�MP^Y^�>iMPO=:YM7N+^?@�EBMPO=@�N+:Y8SM7OHC9a
;H�S@�O=@\MPO=@�É�ã�RSMP:YO=EB:Y8���;=�SMi;�WX47O=O=@JEHR/498S�+E¥;H4�;H�S@ÎWXO=49E=E
R+O=4D�DVSW$;�47U�;=�+@�EG@�;=Ec47U�U_V+8/W$;H:Y478/E":?8�Ç�MPN+^Y@TÉ7�
Çc�+@�W�47^Y^?@�W$;=:?498�4PU
R+O=47NSM7N+:Y^?:?;[C#�D:`EG;HO=:?N+V+;H:Y478SE¥WX47ITRSMP;H:YN+^Y@
�":?;H��;H�+@�I�4D�D@J^�MPO=@|;H�+42EG@|;=�SMi;�WJMP8�N/@�69@�8+@JO=MP;H@��Î�"�+@J8
M7E=EH:?698+:?8S6ÀRSOH49NSMPN+:Y^Y:<;=:?@�ET;H4©;=�+@�RSM7:?O�EK:Y8��Å�§Çc�+@�O=@�MPO=@
^ F u 9 EGV/W��ÎRSM7:?O�E�aFEH4�@�M7W��\IT4D�D@�^�WJMP8\N�@BOH@JR+OH@�EG@J82;H@J�TNFC
M�^ F u 9 ���D:?IT@J8SEG:Y478/MP^�EG;H4DW��SM9E[;=:YW�>9@JWX;H47O��Þ�t;#:`EÎ@�M7EHC¨;=4
W��+@�W�Á�;=�SMi;cMP8FCKWX498S�D:?;H:Y478SM7^/R+O=47N/MPN+:Y^?:?;[C,JK�S2l>�� D2�5W�M78\N�@
@X DR+O=@JE=EH@J�\NFCÎ;H�+@�EHV+I

JK�V2l>�� D2�
³
9������
P
L
M 4

?������
P
QEM 4

JK�S¬3¡X¢*N L Ãc®3¢3¤�N Q ��6 �_hF�

Çc�FVSEJaP:<U��¨:YE�;=�+@"EG@�;�47U�M7^?^k^ F u 9 ���D:?IT@J8SEG:Y478/MP^DE[;=4DW��SM7EG;H:`W
>7@�W$;=47O�E5M78S� �"! }�;=�+@�EGV+N/EG@�;,47U]}�;H�SMP;"W�47O=OH@�EGR�478/�+E];=4
;H�S@
IT4F�+@�^¢aJ;=�+@�8�@�M7W��$# a �K:YE�;=�+@
:YIKMP67@]47U+EG49I�@&% a �

V+8S�+@�O
M¥^?:Y8+@JM7O�;HO�MP8SEGU_47O=IKMi;H:Y478£� r ��� �'�]a9�"�+@�O=@
� r :YE
M£uw^�b � ^ F u 9 ITMP;HO=:< \47U�½�@JOH42E5M78S�\498+@JEJ�]L�:YÁ7@J�":YEH@7a2;H�S@
WX49^?^Y@JWX;H:Y478©47U�>7@JWX;H49O=EBU_49O�;=�+@Î^Y@XUí;H�¢�/MP8S�¨EH:`�D@JE�4PU��5±/�`�¦g9�
U_47OÅ;H�+@¥IT4F�+@�^S:`EÅ;H�+@¥:?IKMP69@"4PU(��V+8/�D@�O5;H�+@|WX49I�R�49EH:?;H:Y478
4PU � 4 M78S��� r ÖD:¦� @7�Yal� 4 � r �|�
��8�;=�+@�@� +MPITR+^Y@7a/;H�+@�R+O=47NSM7N+:?^Y:?;[C�JK�)·¶³efSÃH²à³ef:� ÌÞ³
f9�5:`E"@X DR+O=@JE=EH@J�ÎM9E,;H�+@�EHV+I

JK�S¬*)+) ­ 4 Ãc®*)+) ­ 4 ��¸�JK�S¬*)+) ­ 4 ÃX®*)+) ­ r ��¸
JK�S¬ )+) ­ r7ÃX® )+) ­ 4X��¸ JK�V¬ ),) ­ r9Ãc® ),) ­ r���6

��:?6/��gÎMP^`EG4#EG�+4i��E�;H�+@�IKMi;=OH:? "� r :Y8��"�+:`W���;=�+@�W�47^YV+IT8
h/�V\.-ÕÉ��]¸�¯�WX47O=O=@JEHR/498S��;=4�\¢;=��U_V+8/W$;H:Y478ÀU_O=47I°A � /
MP8/��¯7;H��U_V+8/W$;H:Y478�U_O=47I�A�� /ÒU_49O�\=ÃG¯ a 09É9Ã868676�ÃGhl;B�¦EG@J@
Ç�MPN+^Y@\É��X���+49O�@� DM7ITR+^?@9aS;=�+@�O=@JM9�D@�O¥W�MP8�W��S@JW�Á#;H�SMP;�;H�S@
�SO�E[;"O=4i��47U�� r W�47O=OH@�EGR�478/�+E5;H4\MPN�4i>7@|@X DR+O=@JE=EH:?498��

/ 0 é�­21�é�}F~/°G��3�~+­54�é�~D}+°Gé�{
��8�;H�+:`E"EH@JW$;=:?498#�,@�EG�S4i�¼EH47IT@�WX478F>9@X \R+O=47R�@�OH;H:Y@JE,4PU�;H�S@
EH@X;=E.�|a��ÎM78S��}/ai67:Y>7@5M78�MP^?;H@JOH8/Mi;H@ÅR+OH4F47U+4PUD;H�S@58+@�WX@�EHEH:<;[C
4PU��Å±��Y�¢g7�Xa+MP8S�#EG�+4i�Õ;H�SMP;5;=�+@|;H@JEG;":YEc8S4P;"WX47ITR+^Y@X;=@7ÖD:¢� @9�?a
;H�/Mi;�;=�+@�O=@�@� F:`EG;=E�M\R+OH49NSMPNS:?^Y:<;[C��D:`E[;=OH:YN+VD;=:?498�;H�SMP;|E=Mi;H:`EG�
�S@�E�;=�+@�:?8SEG;HO=V+IT@�82;�MP^,:?8+@�±2VSMP^Y:<;[C�N+V+;T:`E�8+4P;T67@J8+@�O�Mi;=@J�
NFC�;=�+@�IT4D�D@�^¢�
AF47IT@"O=@JEHV+^<;�E]4PU�;=�+:YEÅEG@�W$;H:Y478T�":Y^?^/N/@�VSEG@��
^`Mi;H@JOc;H4TR+O=4i>7@|R+O=47R�@�OH;H:Y@JEc:Y8#;=�+@�WX4982;H:Y82VS47VSEcW�M9EG@9�

6Å08797�( � }#ð -�+;:l(hm n*<SòX&hiE+*mqgX(Pï>=iò+?�-�ò8$A@]ð%$B<#�Su�^�� F ò+?DC
$jiHòµ)Kò�:l(iðíït$V-FE
G iE(3(IHKJ��t;¥:`E�8+47;��SM7O=�#;H4#EG@J@�;H�SMP;£}\:`E�W�478F>7@� ��,Çc�+@�EG@�;
4PUc�Su�^�� F R/49:?82;=E,69:?>9@�8ÎNFC\EH@X;H;H:Y8+6�JK�S2 LML ÃE> Q�L � D R �Å³ÞÉ|U_49O_K³eÉ]68686EbDU_47O�MP^Y^2R/42EHEH:?NS^?@5:?8S�+@X D@JE�\ R MP8/��¯ R MPO=@Å@� F;HO=@�IT@R�47:Y89;�E���b�^?^,R�47:Y89;�E�:Y8¦}��SM»>9@\WX4F47O��D:Y8SMi;=@JE�:Y8ÕÈ f+Ã�É�Ë ?
9 F �
Z EH:Y8+6Î:Y8S�DVSWX;H:Y478�a�:?;¥:`E|@JM9EGC#;H4�EG@J@�;H�/Mi;�MP8FC�y a }#W�M78
N�@�@X DR+O=@JE=EH@J�TM7E5M�WX478F>9@X �W�47I�N+:?8/Mi;H:Y478K47U�MPN�4i>7@"R�47:Y89;�E��N
6Å08797�( �PO <Sòw),+*$oi$ð�?w�RQTSIU V³§��48��r�ð -,)�+�&9ò"(IHXW�ò8iE(�-
+iï5&e(Pï�òµ-KE



G iE(3(IHKJÝ35478SEH:Y�+@�O¨;[�,4ÂM7OHN+:?;HO�MPO=CÒ;=@�O=IKE�JK�S2t>�� DF�¨M78S�
JK�S2t>��G� D��?��4PUBMP8Ä:?8/E[;=OHV+IT@J89;�MP^":Y8+@J±2VSM7^?:?;[C7��Çc�+@JC�EH�SMPO=@
8+4TO=@JEHR/498SEG@B>iMPO=:`MPN+^Y@|EH:Y8SWX@

JK�S2l>�� D2�
³
9������
P
L�M 4

? � ���
P
QEM 4

JK�V¬ ¡X¢*­ L Ãc® ¢3¤�­ Q �$Ã

JK�V2l> � � D � �Å³ 9������
P
L�M 4

? � ���
P
QEM 4

JK�V¬ ¡X³
¢�­ L ÃX® ¢7¤µ³S­ Q �$Ã

> �³¦>��)aSM78S�I®3¢7¤�­ Q �³�®3¢3¤ ³ ­ L U_49O�MP^Y^q\5MP8/��¯/� N
6Å08797�(�� �eð -�+R:l(hm´n*<+òX&hiE+*m gX(iï>=iò,?�-�òµ$.@]ð%$ < ^ F u 9 ò+?DC
$jiHòµ)Kò :l(iðíïl$o-�� �¿ð -"+ :l(hm n*<Sòc&*iE+hm�gc(Pï>=iò+?�-�òµ$��£+iï5&©òc+sg,<
ò,?�$jiHò8)Tò :.(Pðíïl$v(IH$��ð - +PïÀò,?�$jiHò8)Tò :.(Pðíïl$v(IH[} E
G iE(3(IHKJX�¼:YE"49NF>2:Y47V/EG^YCÎMTR�47^YC2�S@J�DO�MP^�W�478F>7@� #EH@X;�EH:?8SW�@�:?;
:`E];H�S@¥WX49^?^Y@JWX;H:Y478K47U�R+OH49NSMPNS:?^Y:<;[C��D:`E[;=OH:YN+VD;=:?498SEÅ4i>9@�O ^ F u 9
R�47:Y89;�E��¥�5M7W��¨@� F;HO=@�IT@#R�47:Y82;�:`ETM�>9@JWX;H47O�4PU�^ F u 9 -§É
½�@JOH42E�M78S�¨É�478+@9a�EH4 �Þ�SM7E~^ F u 9 @X F;HO=@�IT@�R/49:?82;=EJ� �¨:YE
;H�S@�:?IKM767@�4PU]MKR�47^YCF�+@J�DO�MP^�W�478F>7@� �EH@X;�V+8/�D@�O�;H�+@�^Y:Y8+@JM7O
;HO�MP8/E[U_49OHIKMi;=:?498��~rPa"EH4©:<;Î:`E\M�R�47^YCF�+@J�DO�MP^�W�478F>7@� �EH@X;J�
�ÅM9W���@X F;HO=@�IT@\R�47:Y82;�4PU$�z:YE�;H�+@Î;HO�MP8SEGU_47O=IKMi;=:?498�47U"M78
@X F;=OH@JI�@�R�47:Y89;B4PU �|a�EG4#:<;�EBWX4F47O��D:Y8SMi;=@JE|MPO=@�@�:?;H�S@�OBfÎ49O
É7�ÀAF:?8/WX@ � !C}/a�;H�+@J8¨@JM9W��©@X F;HO=@�IT@\R�47:Y82;�4PU ��:`E�M78
@X F;=OH@JI�@BR�47:Y82;�4PU
}S� N�	� 0F-l�i087�

����0��90 �3��*_1���� O <Sò�ðíïl-X$ji$îk)KòXït$G+*m"ðíï�ò�ñXîl+*m C
ð%$jnKð -�-8+*$¦ð -S#5òX&��µne+*m%mtJ a �&E
G iE(3(IHKJ|35478SEH:`�D@�O
M78�^�b ? ���D:YI�@J8SEH:?498SMP^DO=@JM7^D>7@JWX;H49O�� a �
67@J8+@�O�Mi;=@J��NFC¨;H�S@�I�4D�D@J^¦�§Çc�+@�8�a5;=�+@�U_49^?^Y4i�":?8S6À^Y:Y8+@JM7O
EHCFEG;H@JI�a+W�MP^Y^Y@J���
O=:?IKM7^¦aFI�V/E[;��SM9E"EG49^?V+;H:Y478

9���? �
P
L
M 4
% L ³ÞÉ �GÉ|@�±2VSMi;=:?498/�

� Q %e³�� �V^�b ? @J±2VSMP;H:Y478SE��% L�� f \]³ÞÉ 67686 ^ F u 9 �V^ F u 9 @J±2VSMP;H:Y478SE��
�"�+@JOH@ % L �D@J8+4P;=@JEc;=�+@ \¢;H��WX4F49O=�D:Y8SMP;H@B4PU.%T�
�t;�:`E�MTEGCDEG�;H@JI¶4PU�É�¸¦^�b ? ¸ ^ F u 9 @J±2VSMi;=:?498SE�:Y8�^ F u 9 V+8+ÁF8+4i��EJa
MP8/�K:<;c:`EÅ:Y82;H:YITMP;H@J^?CTO=@�^`Mi;H@��T;H4�MP8+47;H�+@JO5EHCDE[;=@�I�4PU ^ F u 9
:Y8+@J±2VSM7^?:?;H:Y@JEc:Y8"^�b ? ¸ÕÉBV+8+ÁF8+4i�"8SE"WJMP^Y^?@�� Q VSMP^j�

� ),¸ � � � Q Q Tzf ¯�³ÞÉ]68686E^ F u 9 �¦Ê9�
V+8+O=@JEG;HO=:YWX;H@J� � ) Ã �

�"�+@JOH@ � )�:YE|M\E=W�MP^`MPO�a � :YE|MU^�b ? ���D:?IT@J8SEG:Y478/MP^�OH@�MP^�>9@JWX�
;H49OJa"M78S�¦� Q Q :YE\;H�+@w¯7;=��WX49^?V+IT8�47U � QP�ÒÇc�+@�OH@J^YMP;H:Y478
N�@�:Y8+6�;H�/Mi;�;=�+@\U_49OHIT@�O��SM7E�EG49^?VD;=:?498�:<U�M78S��478+^YC�:?U";H�S@
:Y8+@J±2VSM7^?:?;H:Y@JE��¢Ê7�,:YI�RS^?CÎ;H�+@�:Y8+@J±2VSM7^?:?;[C

� ),¸ � � �°TÆfl6 �)ã2�

bÑU)M9W$;Î;=�SMi;#:YE\;HO=V+@�:?U�MP8S�z498+^?C�:<U�;=�+@�O=@�@� F:`EG;=EU^ F u 9
8+498D�¢8S@�69MP;H:Y>7@�EHWJMP^`MPO�E�� 4 Ã768686�Ã�� 9 � ? � EGV/W��¨;H�/Mi;��)ã9��W�M78

N�@�@X DR+O=@JE=EG@���M7ETM�WX49I�N+:Y8SMP;H:Y478Ä4PU�;=�+@�:Y8+@J±2VSM7^?:?;H:Y@JET:Y8
�¦Ê9��M78S�À;H�+@ � L ¡ EÎ�¦EG@J@#×"4DW�ÁiMiU_@J^?^`MPOÎÈ?ÉJfiË¢ÖcAF@JWX;J�]g7g7�X��¾À@R+O=4DWX@�@���NFC�O=@JM9EG498+:Y8+6\�":?;H��;=�+@!� L ¡ EJ�|AF:Y8SW�@ � )TMPRSR/@�MPO�E
�":?;H��WX4F@�£KW�:?@J82;ÅÉ]:?8�M7^?^7:?8+@�±2VSMP^Y:<;=:?@�E�;=�+@�8�" 9���? �

QEM 4 � Q ³ÞÉ7�Çc�FVSEJa/MP^Y^�W�4F47O��D:?8/Mi;H@�E":Y8#�ÞI�VSEG;�N�@�^Y@JE=E";H�/MP8�47O¥@J±2VSM7^
;H4�É�EH:?8/WX@�;=�+@�ITMP;HO=:< K� Q �SM9E�498+^YC�½J@�O=49E¥MP8S��498+@JE��_NFC
L�@JITITMKg9�$� N
�tU��5@�O=@�R+^`M7W�@�;=�+@�IKMi;=OH:? w� Q N2C�� r aSMP8S�$�§NFCÎM�>7@JWX;H49O# a ��:Y8Î;=�+@BR+O=4247U[aF;H�+@J8Î;=�+@BOH@J^YMP;H:Y478#N/@�;[�5@J@�8��¦Ê7�,M78S��)ã2�$aSM78S� " L � L ³ÒÉB:?ITR+^YC% -l�i-�')'¦(k�&��' O <+ò|ò+?s$jiHòµ)Kò(:l(iðíït$V-!(IH �¥+*iHò!$ <+ò~gX(hm îk)�ï.-
(IH@),+*$oi$ð�?£� r E
¾À@5VSEH@
;=�+:`E�U)M9W$;�;H4BWX49V+82;�;H�S@58FV+I�N/@JO�47US@X F;HO=@�IT@5R/49:?82;=E
:Y8 �]��Çc�+:`E�:Y8DU_47O=IKMi;=:?498��":?^Y^�N/@�VSEH@J��;=4#EH@�@��"�SMi;B�SMPR+�
R�@�8SE��"�+@J8�;H�+@"EH:?½J@,47U/;=�+@"�D47IKM7:?8SE�69OH4i��E�V+R�;H4�:Y8D�S8+:?;[C7��	� 0F-l�i087)( O <+ò@-�òµ$�� <.+h-

9
P
R M 4

* ^
_,+ � -�É�� R u R RP

QEM )
* _
¯,+ �I-�É�� Q ¯ F

ò,?�$jiHò8)Tò :.(Pðíïl$o-FE
G iE(3(IHKJ�×"@�IT@JI�N�@�O�;H�/Mi;
@JM9W���W�47^YV+IT8�47U:� r W�47O=OH@�EGR�478/�+E
;H4�M©RSMP:YOÎ:Y8¨� � ����35478SEH:Y�+@�OK;[�,4�EHVSW��zRSMP:YO=E.-54�³
�%��Ãc���#MP8S�/-:rÄ³ �S�8�¦Ãc���Y�Xa|M78S�Õ�D@J8+4P;=@�NFC�WX49^¢�0-54��ÎM78S�
WX49^¦�0- r �T;H�S@�WX49OHO=@JEHR�478S�D:Y8+6¨W�47^YV+IT8SE�����:YO�E[;�a��5@�R+O=4i>7@
;H�/Mi;\WX49^¦�%��Ãc���\³áWX47^¢�%���)ÃX�>�`��:<UBMP8S��478S^?C©:?U��Ä³ �8�cM78S�
072 �,���V2�� �³ ���¢�V2���;21����oA��¨³ �D� �tU,� �³��8�¦aB;H�+@J8
;H�S@�O=@�@X D:`E[;�EeD¨EHVSW��z;H�/Mi;U���VDF� �³����¦�oD2�T�"�S:YW���:YITR+^?:Y@JE
;H�S@�OH4i�¼U_47O~JK�%���VDF�$Ãc���%���VDF�G�7� DF�,�SM9E�M�É�:Y8�WX49^¦�%��Ãc���"M78S�
f�:?8�WX49^¦�%���¦Ãc���Y�XÖ+:¦� @7�YaF;H�S@�C\MPO=@B�D:<��@�O=@�82;��ÅAF:?IT:Y^YM7OH^YC7aF�"�+@J8
��³�����MP8S��;H�S@�O=@�:`E�MwD�EHVSW���;=�SMi; ���%���VDF�G� �³±���¢�%���VDF�G�$�
f�4i��a�EGVSR+R/42EG@�;H�SMP;¥WX49^¢�S��ÃX�/� �³§WX49^¦�%���¦Ãc���Y�X��Çc�+@�8�a/;H�S@�O=@
:`E�OH4i��JK�V2�ÃE>q� DF��EHVSW���;H�SMP;ÅWX47^¢�%��Ãc�����SM7EcÉcMP8S��WX49^¢�S� � Ãc� � �
�SM9E©f+� Çc�2V/E�a����VDF�¼³ 2�a����S���oD2�H�¼³ >ÂM78S�Â@J:<;=�+@�O
���¦�oD2� �³¦2�47O!���¦�S���oD2�H� �³¦>��
f�4i��a�RSMPOH;H:?;H:Y478¨��:Y89;=4�0h� R �[_Ò³´É 67686 ^�;ÀEGVSW��Õ;H�SMP;
� a � R :<UBMP8S��478+^YC¨:?U © ���VA��#³°_��z��:< �� a � R M78S���Ãc� � a � EHVSW���;H�SMP;ÅWX49^¦�%��Ãc���
³�WX47^¢�%��Ãc� � �X�]Çc�+@�8�a9NFC�;H�S@
�SO�E[;BO=@JEHV+^<;�a43:2�È 2 a ���oA��65 ���S2��¥³ ���¦�V2��tËta�EH4 © 0h�>� a� ��W�47^¢�%��Ãc����³¶W�47^¢�%��Ãc���Y��;¨³�u 9 « R �§Çc�S@�O=@XU_47O=@7a5;H�S@
8FV+I�N�@�O"47U��+:YEG;H:Y8SW$;�W�47^YV+IT8SEc:Y8"�~r�:`E

9
P
R M 4

u 9
u 9 « R © � R ³

9
P
R M 4

u R © � R 6 �¢Ù7�

¾À@©�S8+:`EG�ÞNFC¼W�47ITR+VD;=:?8S6z;H�+@¨>iM7^?V+@ © � R � ��:<  _�@J^<�
@�IT@J89;�E"�ß³ 072 LM� Ã867686�Ã�2 L L ; !1/�� ó,Cz;H�S@�R+O=:Y8SWX:YR+^Y@
4PU
:Y8SW�^?VSEH:Y47887i@X +WX^YVSEH:?498�M7R+R+^Y:?@���;H4\;H�+@TEG@�;=E�4PU]U_V+8SWX;H:Y478SE
A � ��ÃEA�� � R « 4 ÃEA � � R « 4 Ã768676�EGV/W���;H�SMP;��69 !²�
MP8/� © �:9¥³<;Fa+�,@�EG@J@¥;=�SMi;

© � R ³
* ^
_,+/= _ F - * _ É>+ �j_ -�É»� F ¸<?@?A?�¸�fCB



³ * ^ _,+ RP
QEM )

* _
¯,+ �I-�É»� Q �o_ -I¯2� F

³ * ^ _,+ RP
QEM )

* _
¯,+ �I-�É»� R « Q ¯ F 6

Çc�+@|OH@�EGVS^<;,:YE547ND;�MP:Y8+@J�\N2CTR+^YV+6967:Y8+6�;=�+:YE,>iMP^YV+@¥:?8À�¢ÙP�X� N
� �V� � .��9-�7���')021�02.�0��7�
AF:Y8SWX@�;H�+@�8FV+I�N�@�O|4PU
@� 2;=OH@JIT@�R/49:?82;�E�:Y89�©67O=4i��E"I�VSW��
U)M7EG;H@JO,;H�SM78\;H�S@|8FV+I�N/@JOc4PU�:Y8+@J±2VSM7^?:?;H:Y@JE,:Y8w�5±/�`�¦g9�$a2;H�S@�O=@
:`EB8+4��+47R�@�;H�SMP;�;H�+@K:Y8SEG;HO=V+IT@�82;=M7^]:?8S@J±2VSMP^Y:?;[C��":?^Y^
N�@KM
EHVD£\WX:Y@�82;5;=@JEG;cU_47OcM�R+O=47N/MPN+:Y^?:?;[CK�D:`E[;=OH:YN+VD;=:?498#N�@�:Y8+6�67@�8+�
@�O�Mi;=@J��NFC�;H�+@"IT4D�D@J^¦��b�WX498SWXO=@X;=@5@� DM7ITR+^?@c:`E�67:Y>7@J8�8+@� F;
U_47O¥;H�S@�W�M9EG@£^�³ u ³ÒgÎMP8S�Kb
³Òâ+�¥L�@X; y�4iÃEy�r a }�N�@
67:Y>7@J8#NFC

y 4"³Ò�¦f+ÃHfSÃ�É9ÃHf+ÃÕfSÃHfSÃ�É7Ã=f+ÃeÉ9ÃHf+Ã=f+Ã=f9� � Ã
y r ³Ò�GÉ7ÃHfSÃHfSÃHf+ÃÕfSÃ�É9ÃHf+Ã=f+ÃÕfSÃHf+Ã=f+ÃJÉ�� � 6

Çc�+@JC�67@J8+@�O�Mi;=@�;H�S@�R�47:Y82;=E � 4»Ã �qr a ��a�MP8S��;H�+@\W�478F>7@� 
WX49I�N+:Y8SMP;H:Y478����³�� � 4]¸��[É -������qr a ���
� 4"³e�GÉ7Ã=g+Ã�É9Ã�f+ÃJÉ7ÃHfSÃ�f+ÃJÉ7Ã=f+ÃÕf+Ã=f+ÃJÉ7Ã�fSÃHf+ÃJÉ7Ã�fSÃHfSÃ�É�� � Ã�qr�³e�¦f+ÃHfSÃHfSÃ�f+Ã=f+ÃHfSÃÒÉ7ÃJÉ7ÃJÉ7ÃeÉ7ÃJÉ7ÃJÉ7ÃÒÉ9Ã�É7ÃJÉ7Ã�fSÃHfSÃHf9� � Ã��Õ³e���ÅÃ�g��5Ã��5ÃÞfSÃ��5ÃHfSÃÒÉ>-	�5Ã�É9Ã�É>-	�5ÃÞÉ>-	�5Ã�É�-	�ÅÃJÉ7Ã

É>-	�5Ã�É>-	�5Ã�É9Ã�f+ÃHfSÃ���� � Ã
���E=Mi;=:YEG�S@�E�;=�+@T:?8SEG;HO=V+IT@�82;�MP^�:?8S@J±2VSMP^Y:?;[C��"�+@�8���T�É»Ï7g
N+VD;�:?;�W�M78#N�@�67@J8+@�O�Mi;=@J�#NFCK;H�+@�IT4D�D@J^�478+^YC\:?U
��³�fS� 4
� x�{
�;1 4�}D­]}+°H��x ¬ �]æ���{F°G{
�t;�:YE�ÁF8+4i�"8Þ;H�SMP;À�"�S@�8ÒO=@JEG;HO=:YWX;H@��Þ;H4ª	BMPVSE=EG:`MP8/E�;H�S@
IT4D�D@�^�:Y8§��:Y6S��É�:YI�R�49EH@JE�8+4�W�478SEG;HO�MP:Y82;=E#478¼;H�+@©�D:`E[�
;HO=:YN+VD;H:Y478/E�ÖB:¢� @9�?a�M782C�;HO=:?�¢>iMPO=:`Mi;H@B	BMPVSE=EG:`MP8z:`E#W�47ITRSMP;H:?�
N+^Y@\�":?;H�©:?;��)EH@�@�È ÙJË_�$��Çc�+:`E�O=@JEHV+^?;�R+^YVSE�;=�+@\@J^?VSEH:Y>7@�8S@JE=E
4PU�;H�+@�IT4F�+@�^c�"�+@�8�· :`E�W�4782;H:Y8FV+47V/E�WJMPVSEH@J�¨EH47IT@#OH@��
EH@JMPO�W��+@JO=E�;=4|W�478i¤[@�W$;=V+OH@5;H�/Mi;�;H�+@,IT4F�+@�^F:?ITR�49EH@JE�8+4BWX478+�
EG;HO�MP:Y89;�E�:Y8�EHVSW��ÄW�M7EH@7����8�;H�+:`ETEG@�W$;=:?498�a
�,@ÎR+O=4i>7@Î;H�SMP;
;H�S:YE�WX478P¤[@JW$;=V+O=@�:`E�;=OHVS@K�"�+@�8�Ì�M78S��² MPO=@T�+:YE=WXO=@X;=@K4PU
�S8+:?;H@��D47IKM7:?8�a�47O��"�+@�8�² :YE¥WX4782;=:?8FV+49VSE�M78S��·êMP8S��Ì
MPO=@K�D:`EHW�OH@�;H@K4PU,�S8+:?;H@#�D47IKMP:Y8��\¾À@ÎM7^YEH4�EG�+4i�Â;H�SMP;�;H�S@
IT4D�D@�^B:`E#±2V+:?;H@�OH@�E[;=OH:`W$;=:?>9@�:Y8Õ4P;=�+@�O�W�M9EG@�E���¾�@ÀN/@J67:Y8
NFC�EG;HV/�DCF:?8+6�;H�+@�^?:YIT:<;=:?8+6�N/@J�SM»>F:?49O
4PU�;=�+@�O�Mi;=:?4�N�@X;[�,@�@J8
;H�S@#8FV+I�N/@JO�47U�@X F;HO=@�IT@#R/49:?82;=E�47U�;H�+@�EH@X;T4PU��D:`E[;=OH:YN+VD�
;H:Y478¼WX47ITRSMP;H:YN+^Y@��":?;H��;H�+@�I�4D�D@J^�MP8S�z;=�+@À82VSI�N�@�O�4PU
@X F;=OH@JI�@,R�47:Y89;�E�U_47O�67@�8S@�O�MP^F�D:YEG;HO=:YN+VD;H:Y478/E�ÖP:¢� @7�Ya»;H�+@"±2VSMP8+�
;H:?;[C��T�ob[Ã�uÀÃ�^�� zX{S|³ © @X F;�� ���HÏ © @� 2;i� }F�$����
������������� �
!#" �%$&���('���!)'�*,+�$-�." ��/10324!5��"768!9':��!)':*;!#/&�<�= �<���?>�@ ACB�D�E&@ AGFIH�@ 0

AFV+N/E[;=:<;=VD;H:Y8+6\;=�+@�>iM7^?V+@�E�69:?>9@�8�NFC�L�@�ITIKM�É�MP8/��Çc�+@�47�
O=@�IìãSa+�5@B69@X;c;H�+@�@� DR+OH@�EHEH:Y478

�T�VbGÃ�uÀÃ�^��]³ É
u F ^ F

9
P
R M 4

* ^
_ + � -�É�� R u R RP

QEM )
* _
¯ + � -�É�� Q ¯ F 6

�t;�W�MP8�N/@TEG�S4i�"8�a/V/EG:Y8+6Î:Y8S�DV/W$;H:Y478�a�;H�SMP;¥;=�+@�:Y8+8+@JO|EHV+I
:`E
@J±2VSM7^+;=4\�I-�É�� R ��J R 2 F �X�¦f9�
�"�+@�O=@���J R 2 F �X� ? �
:YE
;H�+@�_2;H�D�
U_47^`�ÎW�47ITR�49EH:<;=:?498Î4PU�;H�+@B�D:?��@JOH@J8SWX@B47R�@�O�Mi;=47OKJ¿4i>7@�O5;H�S@
U_V+8SWX;H:Y478ML��S2��Å³ 2 F �)EH@�@\È ã»Ë¢ÖSR+R��"É p Ù7x�É p�p �$Ö2:¦� @7�Ya

J R L��S2��Å³ON L��V2�� :?U _K³�f+aJ R « 4 L��V2�¸�É»�A-�J R « 4 L��V2�� :?U _ �³�f+�
AF:Y8SWX@���J R 2 F �,³efTU_47O[_QP¨b]M78S�I^SR"b zX{V|³ìI�:Y8q03^]ÃEbd;2a+�,@
�SM»>9@

© @X F;»� ��� ³ 9
P
R M 4

* ^
_ + u R ��J R 2 F �X�¦f9�

³
9
T F
P
R M 4

* ^
_ + u R ��J R 2 F �X�¦f9��6

��8�;H�+@�NS:?8SM7OHC#W�M7EH@7a2U_49O"@X +MPITR+^Y@7a

© @X F;�� ��� ³ r
P
R M 4
* g
_�+ g R ��J R 2 r �X�¦f9�

³ g6?Jg6?9�UJ 4 2 r �X�¦f9��¸�g r ?2��J r 2 r ���)f9�
³ h/ÈY�S2 r �X�GÉ��(-z�S2 r ���)f9��ËD¸
h/ÈY��J 4 2 r ���[É��.-Ä�UJ 4 2 r �X�¦f9�tË

³ h¥¸©h�È?�V2 r �X�¦g9�(-Ä�V2 r �X�GÉ��A-ÄÉXË
³ h¥¸©h�È g r -�É -ÄÉXË
³ É�g

;H�/Mi;Å:`E
@�±9V/MP^D;=4�;H�+@�82VSI�N�@�OÅ47U��D:<��@�O=@�82;5W�47^YV+IT8SE
:Y8T;H�S@
IKMi;=OH:? w� r 47U���:Y6S�Sg+�
¾À@�8+4i�ÒEH@�@��"�SMP;|�SM7R+R�@�8SE¥�"�+@�8Bb[ÃEu�ÃE^©674\;=4#:Y8D�S8S:<;[C
:Y8S�D@�R�@�8/�D@�82;H^YC7�5��:? wbGÃ�uÓMP8/�#^Y@X;!^MV�bG��Çc�S@�8�a

�T�VbGÃ�uÀÃ�^���³ É
^ F u F

F
P
R M 4
* ^
_,+ u R �UJ R 2 F ���)f9�

³ É
^ F u F = ^�W

�S^ -�b¦�#Wcb�W u F b:W�¸
FS« 4
P
R M 4

u RYX �V^ R ����J R 2 F ���)f9� B
³ É

^ F u F = ^
�S^T-�É»�4?A?@?J�V^ -�bS¸�É»�du F ¸
F%« 4
P
R M 4

u R X �S^ R � X �o_ F ��B



³ É
^ F u F = ^ F u F ¸ u F X �S^ F%« 4 �©¸

F%« 4
P
R M 4

u R X �S^ R _ F � B
³ É5¸ X �V^ « 4 ��¸ X �S^ « 4 u « 4 �Vb -ÄÉ�� F �

VSEH:?8S6Î;=�+@�U)M7W$;�ET��J F 2 F �X�)f2�¥³±b�W�U_49O|M7^?^�8+498D�¢8S@�69MP;H:Y>7@�:?8D�
;H@J67@JO=E[b[a�� 9 R�� ³ X �V^ R �BMP8S�Ä��J R 2 F �X�¦f9�B³ X �o_ F �$�KÇc�FVSE�a�T�VbGÃ�uÀÃ�^�� �ßÉ�M7E=^K���ÝU_49Oc�+ D@J�"b�MP8S�wu��
��:< �8+4i�¨^]ÃEuÓMP8S�#^Y@X;�b V�^]�
Çc�+@J8

�T�VbGÃ�uÀÃ�^��Ä³ É
^ F u F

9
P
R M 4
* ^
_,+ u R �UJ R 2 F ���)f9�

³ É
^ F u F

9
P
R M 4
* ^
_,+ u RYX �o_ F �

³ É
^ F u F X �V^ 9 � X �Su 9 � X �S^ F �

³ X �S^ 9 u 9 «tF �µ6
Çc�FVSEJa9�T�VbGÃ�uÀÃ�^�����fÀM7E,b ��� U_49O��S F@���^¼MP8S��u��
��:?8/MP^Y^?C9aD�+ wbGÃ�^�M78S��EGVSR+R/42EG@[u :`E"N+:Y6S�]Çc�+@J8�a

�T�Vb[ÃEu�ÃE^���³ É
^ F u F

9
T F
P
R M 4
* ^
_ + u R ��J R 2 F �X�¦f9�

³ É
^ F u F

9
T F
P
R M 4

u R X �S^ R � X �o_ F �
³ É

^ F u F X �Su 9
T F � X �V^ 9
T F � X �H�S^ Rwb¢� F �µ6
�tU£^ � b[a¥;H�+@J8 �T�VbGÃ�uÀÃ�^��À³ X �Vb F �X�ì�tU�^�� b[a¥;H�+@J8�T�VbGÃ�uÀÃ�^���³ X �Su 9 «:F ^ 9 �$��Çc�FVSEJa��T�Vb[ÃEu�ÃE^��B674F@�E�;H4�f
47O
M�W�478SEG;=M782;ÅM7E�u 6942@�E�;H4�:Y8D�S8S:<;[C��"�+@�8�^ � b�49O ^	� b
O=@JEHR/@�W$;H:Y>7@J^?C9����8�EHV+ITIKMPO=C7a

^?:YI9�

� �T�Vb[ÃEu�ÃE^���³ É9Ã � p �
^?:YIF 

� �T�Vb[ÃEu�ÃE^���³ fSÃ �)d9�

^?:YI?�

� �T�Vb[ÃEu�ÃE^���³ N X �[É»� :<U ^ � b[a
f :<U ^�� b[� �GÉJf9�

×"@JI�@JI�N�@�O,;H�/Mi;c@JM7W��Î@X F;HO=@�IT@�R�47:Y82;,47U&��:`E,MP^`EG4�MP8Î@� F�
;HO=@�IT@KR�47:Y82;�4PU }¨�)L�@�ITIKM�â9�X��Çc�S@�O=@XU_47O=@7a �Å±��Y�¦d9�BE=M»CDE
;H�/Mi;Î�"�+@J8¼Ì�:`EÎM�>iMPO=:YM7N+^Y@��":?;H��:?8D�/8+:<;=@��D49ITM7:?8�M78S�
·�Ã=²àMPO=@|>iM7OH:`MPN+^Y@JEc47U��/8+:<;=@��D49ITM7:?8�aD;H�+@J8�;H�+@�IT4D�D@J^�:YE
�G>9@�O=Ck��O=@JEG;HO=:YWX;H:Y>7@9��L�:YÁ7@J�":YEH@7a7�"�+@�8�b�T�^����èMP8S�T²§:YE
M#>»M7OH:`MPNS^?@��":<;=��:?8D�/8+:<;=@K�D47IKMP:Y8����Å±��Y� p �Xa�478�;H�+@K47;H�+@JO
�SM78S��a=-$î����2ò�-�$o-T;H�SMP;��"�+@J8©·´:YE�M�O=M78S�D49Iá>iMPO=:YM7N+^Y@K4PU
:Y8D�S8+:?;H@\�D49IKMP:Y8Ä�¦�D:YE=WXO=@X;=@K47O�WX4982;H:Y82VS47VSE��|MP8S�À²ÅÃ$Ì¿MPO=@
>iMPO=:YM7N+^Y@JEc4PU��S8+:?;H@��+47IKMP:Y8�aF;H�S@�8�;H�S@�I�4D�D@J^�:YI�R�49EH@JEc8S4

WX498SEG;HO�MP:Y89;�E�����8#;H�+@�O=@JEG;�4PU�;H�+@�EH@JWX;H:Y478��,@BEHÁ7@�;=W���M�U_47OH�
IKMP^/R+OH4F47U�47U�;H�+:`EÅW�^YM7:?I��]Çc�SMP;5:`E�a2�5@¥MP8SEH�5@JO
:Y8\Mi£KOHIKMP�
;H:Y>7@�;=�+@\WX498i¤[@JWX;HV+O=@KMPN�47VD;�;=�SMi;�;=�+@KIT4F�+@�^]:YI�R�49EH@JEB8S4
WX498SEG;HO�MP:Y89;�E,�"�+@�8�· :YE"W�4782;H:Y8FV+47VSEJ�
b�E=EHV+IT@c;H�SMP;]²eM78S�KÌÄMPO=@5�/8+:<;=@��D:`EHW�OH@�;H@c>iMPO=:YM7N+^?@�E��":<;=�
�D49ITM7:?8/E�47U5EG:Y½�@�uèMP8S�'b
O=@JEHR/@�W$;=:?>9@�^YC7a�MP8/��·Ú:`EBMÎ�D:`E[�
WXO=@X;=@\>iMPO=:YM7N+^Y@\4PU�:Y8D�S8+:?;H@��D47IKM7:?8���L�@X;w0J· 9 ;ÎN�@#M�EG@��
±2V+@�8/WX@�O�MP8S�D49IÚ>iMPO=:`MPN+^Y@JEK�":?;H�Õ�+:YEG;HO=:?NSVD;H:Y478SEeJ 9 EHVSW��
;H�/Mi;7���tð ��;H�+@��D47IKMP:Y8�4PU�·�9Î:`E"�S8S:<;=@�4PU]EG:Y½�@ ^]a�MP8S���tðíð �
J�9¦� JÚ�í;=�+:`ET:YETMP^Y�cM»CFE�R�49E=EG:YN+^Y@��$�zAF:Y8SWX@�@JM9W���R+O=47N+�
MPNS:?^Y:<;[C�J 9 �S2�ÃE>�� DF�B:`E�;H�S@ÎEGVSI�47U=^ F%« 4 u 9 « 4 ;H@JOHIKE\�¦EG@J@
�Å±��`�_hF�[�$a�;H�+@J8�U_47O�M¨EHVD£\WX:Y@�82;H^YCz^YM7OH69@K^§;H�+@À@J±2VSMP;H:Y478
��r %à³�yK�oJ 9/���SM9E¥EH47^YVD;=:?498�:Y8��|����8S�+@�@J��a�:<U=^¨:YE|EHVSW��
;H�/Mi;�^ F%« 4 u 9 « 4 P uw^�bGa
;=�+@�8 J 9�³ :`EKWX49ITRSMi;=:?N+^Y@��":<;=�
;H�S@�IT4D�D@�^�U_47O|MP^Y^ ^ �
P�^]��Çc�FVSEJa:J�:`E�W�47ITRSMP;H:YN+^?@��":<;=�
;H�S@�I�4D�D@J^¦�z�+49OT;H�+@�WJM7EH@#47UBW�4782;H:Y8FV+47VSE�·¨a5^?@�;"0J·�9t;
N�@TM�EH@J±2V+@J8SWX@T4PUc�D:`EHW�OH@�;H@�O=M78S�D47I >iM7OH:`MPN+^Y@JEBEHVSW���;H�SMP;
· 9 ��· �)M7^?�cM»CDE�R/42EHEH:?NS^?@»�$�ÕÇc�+@J8�a=J�:`EKWX47ITRSMP;H:YN+^Y@
�":?;H��;H�+@�IT4D�D@J^�EG:Y8SW�@|@�M7W��"J 9 :`E�WX49I�R/Mi;H:YN+^Y@7�

� � }D~+­ ¬�� é�~���é�{7}+{
��8�;H�S:YE|EG@�W$;=:?498��,@�EH�+4i�ÞEG49I�@�OH@�EGV+^?;=E�U_47O�IT49OH@�69@�8+@JO=M7^
;H@�E[;�E�M78S��R+O=@JEH@�82;�M�8+@�� EG;HO=478+69@�O�;=@JEG;J��AD:?8SW�@\;=�+@#@� F�
;HO=@�IT@�R�47:Y82;=E"47U��©MPO=@|;H�+@�WX47^YV+IT8SE"47U�IKMP;HO=:< "� r aS;H�+@J8
M�8+@JW�@JE=EHM7OHCTMP8S�#EGV+£KW�:?@J82;5;=@JEG;,U_49O,M��D:`E[;=OH:YN+VD;=:?498wJeN�@X�
:Y8+6�WX49ITRSMi;=:?N+^Y@\�":?;H�©;=�+@\IT4D�D@�^,:`E�;H�/Mi;£yK�oJ���N�@�^Y478+62E
;H4B;=�+@�W�478F>7@� �EG@�;R�]�]Ô�4i�,@�>7@JOJa93549OH49^?^`MPO=C�Ê¥;H@J^?^`E
VSE];H�SMP;
EHVSW��\;=@JEG;,:`E,8+4P;cR+O�M7W$;=:YWJMP^�EG:Y8SWX@¥;H�S@¥8FV+I�N/@JO,47U��D:?��@JOH@J82;
WX49^?VSI�8/E¥:Y8'� r :YE|@X DR�478+@J82;H:`MP^¢�BÇc�FVSEJa��,@�8+@J@J��;H4�^?4F47Á
U_47O"47;H�+@JO"IT47O=@|@�WX498+47IT:`W�MP^�;=@JEG;=EJ�
L�@�; �
�ob[Ã�uÀÃ�^��ÎMP8S�ª}��VbGÃ�uÀÃ�^��\�+@�8+47;H@�;=�+@�W�47O=OH@�EGR�478/�F�
:Y8+6 �¼MP8/�¨}©EH@X;=E�U_49OKRSMPO�MPIT@X;=@�O�E£bGa]u´MP8/��^¼OH@�EGR�@JWX�
;H:Y>7@J^?C9�\¾À@\IKMPÁ7@�;=�+@TU_47^Y^?4i�":Y8+6�67@J8+@�O�MP^
�+@X�S8+:?;H:Y478/E���b
�VbGÃ�uÀÃ�^��Gx:$�ò�-�$¢aSU_49O¥EH@X; yK�Vb[ÃEu�ÃE^��$a�:YEBMÎRSMP:YO����+Ã����¥�"�+@�O=@��:YE@uw^�b%xF�D:YIT@�8SEH:?498SMP^�>9@JW$;=47O�47U,8+498D�t8+@�62Mi;H:Y>7@�:Y89;=@�69@�O�E
MP8/� �§:YE�M�R�49EH:<;=:?>9@Î:Y89;=@�69@�O���bì>9@JWX;H47O�y a }/�ob[ÃEu�ÃE^��
:`EÎE=MP:`�Ä;H4�:l+�-X-����+Ã����\:?��� � y T �5�Ò�tUÎ� �SÃ����K:`EÎEHVSW��
;H�/Mi;wy a �
�ob[Ã�uÀÃ�^�� 5!� � y T �5ac;H�+@J8Õ�5@�EHM»C�;H�SMP;
;H�S@K;H@�E[;�:`E\ï�òcg�òµ-X-µ+*i�n�U_47O �
�Vb[ÃEu�ÃE^��$�#�tUc:?;�:`E�EHVSW��À;H�SMP;� � y�T � 5�y a �
�VbGÃ�uÀÃ�^��$aP;H�+@J8K�5@"E=M»C�;H�SMP;];H�+@c;=@JEG;
:YE-$î#"�g�ð)ò�ïl$"U_49O �
�VbGÃ�uÀÃ�^��X�¥Çc�+@�VSEG@�U_V+^�;H@�E[;�E¥M7OH@�;=�+@�8S@JW$�
@JE=E=MPO=CÎ478S@JE�EH:Y8SWX@�;H�+@JC�M7^?^Y4i�§;H�+@�OH@�EG@�MPO�W��+@�Oc;=4#�D:`E=W�MPO��
R�4P;H@J82;H:`MP^�:Y8SEG;HO=V+IT@�82;=EJ�
b��Vb � Ã�u � Ã�^ � �jx9;=@JEG;T�#$��Ã�����:YEBMP8Äò+?s$�òXïl-�ðV(Pï�4PU
;=@JEG;T���+Ã����$a
U_47O�b � � b[a]uT� � u´MP8S��^ � � ^]a5:<U�;=�+@ �[U_49OHIKMP^ ��@� F�
R+O=@JE=EG:Y478/E%� ��y�M78S��$� � $y�M7OH@�:`�D@�82;=:YWJMP^�U_49O�y a }/�ob[ÃEu�ÃE^��
MP8/� $y a }��Vb �¦Ã�u �¦Ã�^ �`�$��bÂ8+@JW�@JE=EHM7OHCÎ;H@JEG;����+Ã����":`E�WJMP^Y^?@��
iHò&�7îkm
+hi¨:?U[a¥U_47O�@�>9@�O=CÄR�@�O=I�V+;=Mi;=:?498�47U�;H�S@À�D49IKMP:Y8SE�4PU
;H�S@Î>iMPO=:YM7N+^Y@JEJa�;=�+@\;=@JEG;��'$��Ã�����:`E�M7^YEH4�8+@�WX@JE=E=MPO=C7a��"�+@�O=@$�©:`E�;=�+@ÎO=@JEHV+^?;�4PU�M7R+R+^YC2:Y8+6�;=�+@ÎR�@�O=I�V+;=Mi;=:?498�;H4(������8
;H�/Mi;�W�M9EG@9a�;=�+@T;H@�E[;Î�'$��Ã����B:`E�W�M7^?^Y@J�ÀM�iHò&�Pîkm�+hi =�+*i$ðV+h$¢ðV(iï
4PU"� �SÃ����$�
�+49O�@� +MPITR+^Y@7aP��@JM7OH^¢¡ E�:Y8SE[;=OHVSI�@J82;=MP^2:Y8+@J±2VSM7^?:?;[CB:YE�;H�S@,W�47^?�



^Y@JW$;=:?498�4PU�;H@JEG;=E 02� � Q Ã�É��v�3¯�³ÂÉ 67686 ^�b ? ;��"�+@JOH@ � Q :`Ec;H�S@¯7;H�#OH4i�z4PU�;=�+@�IKMP;HO=:< U��4P����8K;H�S:YEcW�M9EG@9a7;=�+@�:Y8SEG;HO=V+IT@�8D�
;=M7^�:Y8+@J±2VSM7^?:?;[CÎW�M78#N�@��D@�EHW�OH:YN/@��ÎNFCÎ;H�+@B;[�,4�;=@JEG;=E

�G�GÉ7ÃJÉ7ÃHfSÃHfSÃHf+Ã=f+Ã=f+ÃHf2�$ÃJÉ��
�G�GÉ7Ã=f+ÃHfSÃHfSÃHf+ÃJÉ7Ã=f+ÃHf2�$ÃJÉ��$Ö

:¢� @9�?a+NFCK;=�+@B;H@�E[;�E

JK�S2 4 ÃE> 4 � D 4 ��¸�JK�S2 4 ÃE> r � D 4 �
T¼É
JK�S2 4 ÃE> 4 � D 4 ��¸�JK�S2 4 ÃE> r � D r �
T¼É

MP8/�\MP^Y^+;=�+@�:YO5O=@�69V+^`MPO
>iMPO=:`Mi;H:Y478/E���¾�@¥�SM»>7@";=�+@�U_49^?^Y4i�":Y8+6
O=@JEHV+^<;

�	� 0F-l�i087���� òµ$�� �SÃ����<�=ò¨+�ï�òXg=òµ-X-8+hi�n§ðíï.-�$oi$îk)Kò�ïl$d+hm
$�ò�-�$ Hµ(*i �
�VbGÃ�uÀÃ�^��*E O <+ò�ï,�|ð%$¥ð -�iHò&�7îkm
+hie+Pï:&'+hm%mÅð%$o-Îò+?DC
$�òXïl-�ðV(Pï.- +hi=ò�ï�òcg�òµ-X-µ+*i�n�E
G iE(3(IH������9òµ$dg <���JÒÇc�+:`E�:`E�498+@]4PUF;=�+49EH@];H�S@�47O=@�IKE�:Y8��"�+:`W��
�"O=:<;=:?8+6À;=�+@�R+OH4F47U¥:`ETI�49OH@��D:?£\WXV+^?;K;H�SM78�;=�+@�;H�S@�47O=@�I
:?;=EH@�^?U[��Çc�SMi;|MP8FC#@� F;H@�8/EG:Y478�:`E�M7^YEH4\8+@�WX@JE=E=MPO=CÎEG�S47V+^`��N�@
47NF>F:Y47VSEJ�|Çc�/Mi;¥:?;B:YE|O=@�67VS^YM7O�U_47^Y^Y4i��E�U_O=47I�;H�S@�U)M9W$;|;H�SMP;
;H�S@�O=@
:YE�8+47;H�+:Y8+6¥EHR�@JWX:`MP^2MPN�47VD;�EG49IT@
RSMPOH;H:`WXVS^YM7O�>iMP^YV+@
U_49O
;H�S@">»M7OH:`MPNS^?@�E�Öi:¢� @9�?a7;H�+@cIT4D�D@�^S:YE]EHCFI�IT@�;HO=:YW,�":?;H��OH@�EGR�@JWX;
;H4�;=�+@�>iMP^YV+@JE"47U�;=�+@�>iMPO=:YM7N+^?@9� N
��8�49O=�+@�O�;H4��D@�O=:?>9@Î8+@J�ì:Y8SEG;HO=V+IT@�82;=M7^Å;=@JEG;=EJaÅ8+47;H@#;H�SMP;
;H�S@�O=@ÎMPO=@K;[�,4�E[;�MP8S�SMPO���OH@JR+OH@�EG@J82;=Mi;=:?498SEB4PU�R�47^YCF�+@J�+O=M7^
WX498F>7@X ÕEH@X;�E8�¨NFC�@J82VSI�@JO=MP;H:Y8+6�:?;=E�@� F;HO=@�IT@�R�47:Y82;=EJa¥49O
NFC�M#EH@X;�47UÅ:?8S@J±2VSMP^Y:?;H:Y@JEB�D@X�/8+:?8S6#;=�+@
	 U)M9WX@�E�¡�4PUÅ;H�+@KEH@X;J�
��8Õ49V+O#WJM7EH@7ac;H�S@��SO�E[;#OH@JR+OH@�EG@J82;=Mi;=:?498z:YEÎ67:Y>7@�8�NFCÄ;H�S@
WX49^?VSI�8/E
4PU�� r MP8S�KMBO=@�RSOH@�EG@J89;�Mi;=:?498�47U�;=�+@¥EH@JW�478S��ÁF:Y8S�
�,47V+^`�zWX47O=O=@JEHR/498S��;H4¨M©8+@�WX@�EHE=MPO=C�MP8/��EGVD£\W�:?@J89;Î;H@JEG;J�
×"@�EG@�MPO�W��+@�O�EKU_O=47I´;=�+@ Z 8+:Y>7@JO=EH:?;[C�4PU�Ô�@�:`�D@�^YN�@�O=6��SM»>9@
�D@J>7@�^Y47R�@J��MKW�47ITR+VD;=@�O¥R+OH4967O�MPIìWJMP^Y^?@�����
�������È p Ë�;H�SMP;
MP^Y^Y4i��E�;=4#694ÎU_O=47Iê�¦MP8FC+��498+@�47U
;H�S@�O=@�RSOH@�EG@J89;�Mi;=:?498SE";=4
;H�S@\4P;=�+@�O��\¾À@K�SM»>7@TVSEH@J�À;=�+:YE�R+OH4967O�MPIÑ;=4�W��+@JW�Á�;H�SMP;
��@JM7OH^¢¡ E�:Y8SEG;HO=V+IT@�82;=M7^�:Y8+@�±9V/MP^Y:<;[C�:`E�MK-$î#" gXð)ò�ïl$¥;H@�E[;BU_49O
;H�S@#EH@X;=E �
�¦g+Ã=g+Ã=g7�Xa �
�¦gDÃ�gDÃ=â9��M78S���
�¦g+ÃHâSÃ=g7�X��Ô�4i�,@�>9@�O�a
:?;Î:YEÎ8+4P;�EGVD£\W�:?@J89;#U_47O �
�¦â+Ã�gDÃ=g9�KEH:?8SW�@�:<;�8+@�@��+EK;=4¨N�@
WX49ITR+^?@�;H@��#�":?;H�

JK�S2 4 ÃE> r � D r ��¸�JK�S2 4 ÃE> 4 � D Q ��¸�JK�S2 4 ÃE> r � D 4 �
¸�JK�S2:rPÃE>�rs� D�rJ��¸�JK�S2:r7ÃE> 4*� D*4X�=T�gk6��GÉ7É»�

MP8/��MP^Y^F:<;�E�OH@J67V+^`MPO�>iMPO=:YMP;H:Y478SEJ� �5±/�`�[É9É���:YE]M|E[;=OH498+67@JO�>9@�OH�
EH:?498�4PU]�5±/�`�¦g9��EH:?8/WX@�:?;B:YE�;H�+@TEHV+IÑ4PU
;[�,4\:Y8SE[;=OHVSI�@J82;=MP^
:Y8+@J±2VSM7^?:?;H:Y@JETR+^YVSE\MÀ8+498D�t8+@�62Mi;H:Y>7@�±2VSMP82;=:<;[C9�Õó5C�Çc�+@�47�
O=@�I ÙDa�;H�S@KOH@J67V+^`MPO¥;H@�E[;�W�47O=OH@�EGR�478S�+:?8+6#;H4I�5±/�`�[É9É��¥:`E�M
EG;HO=478+69@�O"8+@�WX@JE=E=MPO=C\;H@�E[;¥U_47O �
�ob[ÃEu�ÃE^��"�"�+@J8Kb � âS� Z E[�:Y8+6K;H�S:YE�I�@�;H�+4D��a��,@��SM»>7@��+@�O=:?>9@J��4P;=�+@�O|E[;=OH498+67@JOc;H@JEG;=E
N+VD;�;H�S@�I´W�M78+8+4P;�N/@À�D@JE=WXO=:YN/@���8+:`WX@�^YC7����82;H@�O=@JEG;H:Y8+69^?C9a
�Å±��`�[É9É����SM9E\M�8+:`WX@�W�478+8+@�W$;=:?498Ä�":?;H�ÕM�EGR�@JW�:YM7^�67O�MPR+���
¾À@��,478/�D@�O|:<UÅ;H�+:`EBÁF:?8S��4PUcWX478S8+@JWX;H:Y478�WJMP8�N�@T67@J8+@�O�MP^?�
:Y½�@J�#;=4�47;H�+@JO�E[;=OH498+67@JO,;H@JEG;=EJ�

����������� � ��! ";�$# ��������%� �&� ! "%'�# ��������%�(� ��! " � #
�

����� � �(� � ! " � #�
����� � � � � ! " ' #��

����� � � � � ! " � #

������ � � � ��! ";�$# ������ � � �&� ! "%'�# ������ � �(� ��! " � #
��

����� � �(� � ! " � #��
����� � � � � ! " ' #��

����� � � � � ! " � #

��:?69V+O=@�âl��	|O�MPR+��;H�SMP;B69@�8+@JO=MP;H@�E¥M7^?^]O=@�69V+^YM7O�>iMPO=:`Mi;H:Y478/E
4PU �Å±��`�[É9É����

35478/EG:`�D@�O�;H�+@�69O=M7R+��:?8���:Y6S�/âS�
�¥NSEH@�O=>7@|;=�SMi;�;=�+@�;=@�O=ITE
:Y8��Å±��`�[É7É»�BWX49OHO=@JEHR/498S��;H4�;=�+@#�+47V+N+^Y@ÎW�:?O�WX^Y@J��8+4D�D@�E�:Y8
;H�S@�67O�MPR+�����t;�WJMP8�N/@�EH�+4i�"8#;H�SMP;�MP^Y^�OH@J67V+^`MPOc>iMPO=:`Mi;H:Y478/E
4PU[�Å±��`�[É7É»��W�47O=OH@�EGR�478S�©;H4À;H�+@�:Y8+@J±2VSM7^?:?;H:Y@JE��"�+42EG@�^Y@XUí;G�
�SM78S��EG:`�D@B;=@�O=ITE�MPO=@�47ND;�MP:Y8+@J��NFCÎR+:`W�ÁF:?8S6T�S>7@�8+4D�D@�E�:Y8
;H�/Mi;�67O�MPRS�#EHV+ND¤[@JWX;";H4T;=�+@BU_47^Y^?4i�":Y8+6�;[�54TO=@JEG;HO=:YWX;H:Y478SE7�

�tð ��;H�+@JOH@¥EG�+49V+^`�TN/@¥;H�+O=@�@�8+4D�D@JEÅ:?8\498+@¥W�47ITR�478+@J89;54PU
;H�+@,67O�MPRS��MP8S��;[�54¥8+4D�D@JE�:?8�;H�+@,4P;=�+@�O�WX49ITR/498+@�82;Ja
MP8S�

�¢ðíð �À:<UK�,@�M7�S�Þ@J�D69@JE�N�@X;[�,@�@J8Þ;H@JOHIKE�;=�SMi;À478+^YCÞ�D:<Uí�
U_@�OK:Y8�;=�+@�8SM7I�@�U_49O�2Ò�)@7� 6S�Ya5N�@X;[�,@�@J8�;=�+@�8+4D�D@JE
JK�S2 4 Ã�> 4 � D 4 ��MP8/� JK�S2 r Ã�> 4 � D 4 �G�XaJ;=�+@�8�;H�+@ÅEHV+N+69O=M7R+�
:?8/�DVSWX@���NFC|;H�+@cW��+49EH@�8�8S4F�+@JE�:YE�M";=OH@J@¥�_:¢� @7�YaPM7WXCDW�^?:`W
WX498+8+@JWX;H@��Î69O=M7R+�/�$�

35�+@�W�Á\;H�S@�@X +MPITR+^Y@�:Y8���:?6/�Sâ+�
f�47;H@�;=�SMi;�:?U ^ PÕg�;H�+@J8
MP^Y^�R�49E=EH:?N+^Y@�RSM7:?O�EK47U�>»M7^?VS@JE\47U�· 8+@�@��Ä;H4¨N�@�W�478SEH:Y�D�
@�O=@J���ÕÇc�2V/E�aÅU_47O\@� DM7ITR+^?@9aÅ:?U ^Ò³ âSa
;=�+@�8ÕM7^?^"O=@�69V+^YM7O
>iMPO=:YMP;H:Y478SE�MPO=@\47N+;=MP:Y8+@���U_OH49I ;H�+@��D:?��@JOH@J89;T67O�MPRS�SE�U_49O
�S2 4 ÃE2 r �$a��V2 4 Ã�2 Q �cMP8/�À�V2 r Ã�2 Q �$�
) �+*�é å ��{2éÞ­-, å ­ ¬ }+° ¬ ¯�­Å¯¥{/.º� ¬ ®10

f�4i��a»�,@
WX498SEG:`�D@JO�;H�S@ÅW�M9EG@
�"�S@�8�·à:`E�M��D:`E=WXO=@X;H@ÅO=M78S�D47I
>iMPO=:YM7N+^Y@��í�S8+:?;H@,47O�:?8D�/8+:<;=@���MP8S��²5Ã�Ì¨MPO=@ÅWX4982;H:Y82VS47VSE�O�MP8+�
�D49I�>iMPO=:`MPN+^Y@JEJ�#L�@X;32zN�@\;H�S@\R+O=47NSM7N+:?^Y:?;[C��D:`E[;=OH:YN+VD;=:?498
U_47O�ë�aDM78S�eJK� ? � 2�Ã$4��XÃEJK��?%� DSÃ$4��5WX498S�D:?;H:Y478SM7^�RSOH49NSMPN+:Y^Y:<;=:?@�E
U_47Oc²5ÃG· O=@JEHR/@�W$;H:Y>7@J^?C9� r ¾�@|�":Y^?^��D@�O=:Y>7@�M�8+@JW�@JE=EHM7OHC�WX478+�
�D:?;H:Y478�:?8�;=�+:`E�WJM7EH@];H�/Mi;�:YE�>7@JOHCBWX^Y49EH@
;=4�;H�S@Å:Y8SE[;=OHVSI�@J82;=MP^
:Y8+@J±2VSM7^?:?;[C7�\Çc�+@TR+O=4F4PU,:YE�:Y8SEHR+:YOH@���NFC���@�MPO=^¦¡ E|R+O=4247UÅU_49O
;H�S@��D:YE=WXO=@X;=@�W�M7EH@7�
��:< �¹�P¼f+a�MÎ>»M7^?VS@ 2�U_47O|·¨a�MP8S��^Y@X;�0 # L �k\ � É*;�N/@�M

�65 � 7���' �98<$ � : !#" *�����;=< ����! $ ��!)!)/ ���	+ !>7�!6;@?�8�"%7 ')� �./
������� �."A8:�7�� +." +��B8�������!)�)0



ó,47O=@�^�RSMPOH;H:?;H:Y478�47U�;=�+@�O=@JM7^�^Y:?8S@7Ö�:¦� @7�Ya�MKRSM7OG;=:<;=:?498�4PU];H�S@
^Y:?8+@�EGV/W���;H�SMP;�@JM9W��
# L :YE�M�ó,47O=@�^,EG@�;J�Kf�47;H@Î;H�SMP;�;H�S@# L ¡ E¥W�47V+^`��N�@�:?82;H@JOH>iM7^YE¥47O¥I�49OH@�WX49I�RS^?@� �EH@X;�E���ó,C�;H�S@�D@��S8+:?;H:Y478¨47U¥EGVSR+OH@JI�V+I�a��,@#W�M78�W��+4F49EH@\>iMP^YV+@�E D��S\�Ã�2��
U_47O¥Ì§EHVSW���;H�/Mi;

JK�)² a # L Ã�2�� D��S\�ÃE2��G� � EHV+R¡ JK�)² a # L ÃE2�� D2�.- ¹g L
Çc�+@J8�a

P
L�� 4 EHV+R¡ JK�)² a # L ÃE2�� D2�

T P
L�� 4 � JK�¦² a # L ÃE2�� D/�V\=ÃE2��H��¸ ¹g L��
³ P

L�� 4 JK�)² a # L ÃE2�� D/�V\�Ã�2��H��¸©¹
³ P

L�� 4�� JK�)² a # L � 2�Ã 4�� JK�V2�� D/�V\=ÃE2��XÃ 4�� 2
����4���¸¨¹
³ P

L�� 4 Í = JK�¦² a # L � 2�Ã$ë�� JK�V2�� D/�V\=ÃE2��XÃ�ë�� B ¸©¹
³ÕÍ = P L�� 4 JK�¦² a # L � 2�Ã�ë�� JK�S2�� D��S\�ÃE2��$Ã$ë�� B ¸�¹
T¼É5¸�¹
6

L�M9E[;¨@�±2VSMP^Y:<;[CÂN2C¿L�@JN/@�EG69V+@7¡ E©IT478+47;H498+@ÕWX4982>9@�O=67@J8SWX@
;H�S@�47O=@�I�a2MP8S��;H�S@�^`M7EG;
:?8+@�±2VSMP^Y:<;[C�EG:Y8SW�@";H�+@�:?82;H@JOH:Y47O
EHV+I
:`E�M�W�478F>7@� �EGVSIá4PU,8FV+I�N�@�O�EBN/49V+8S�D@��ÀN2C�É7�Uf�4i��a�^?@�;
¹
	�fKM78S�\;�MPÁ9@¥;=�+@�EHV+R#4i>9@�O!/ì;H4K69@X;c;H�+@�RSOH4F4PU�4PU
�	� 0F-l�i087�� � òµ$�·/�\² +iï5&ÄÌ ��ò¥ic+iï:&s(h) =h+hi$ðV+ �8m?òµ-
gX(h)R:.+*$¦ð �8m?ò�@]ð%$ <¨$B<SòB),(3&7ò8mBðíï�
Åð ��E���-$îlg <�$ <.+*$�· ð -
&ið -8g8iHò8$tò E � òµ$�0 # L �5\ � É�; �=òw+��~(hiHò8m :l+hi�$¢ð%$¦ðV(Pï�(IH,$ <+ò
iHòX+hm m ðíï�ò E O <SòXï �

EGV+R¢ P
L�� 4 EGV+R¡ JK�¦² a # L Ã�2�� DF�²T És6

� � ¯R1 1¿��~ �
Çc�+:`EÅR/MPR�@�Oc�D@�O=:?>9@JEÅ8+@���R+O=47R�@�OH;H:Y@JEÅ4PU�;=�+@�69@�8+@JO=M7^¦a28+478+�
RSM7O=M7I�@�;HO=:YW�IT4F�+@�^�4PU�:?8/E[;=OHV+IT@J89;�MP^B>iMPO=:YM7N+^Y@JE�MP8S�¼�D@X�
>F:YEH@JE�8+@���;=@JEG;=E�U_47O�:Y8SEG;HO=V+IT@�82;=M7^?:?;[C7��3547I�NS:?8+:Y8+6�;=4F47^`E
U_O=47IºWX478F>9@X �M78SMP^YCDEG:`E�acWX49I�N+:Y8SMP;H47O=:`W�EKMP8/�zR+OH49NSMPNS:?^Y:<;[C
;H�S@�47O=C7a9@�8SM7N+^Y@J�TVSE
;H4�69:?>9@�MP8KMP^?;H@JOH8SMP;H@�RSOH4F4PU�4PU���@�MPO=^¦¡ E
;H@�E[;�aSEH�+4i��;H�/Mi;";H�S@B;H@JEG;�:`Ec8+4P;�W�47ITR+^Y@X;H@9a+MP8S��EH@X;H;H^Y@BM78
47R�@�8�W�478i¤[@�W$;HVSOH@�MPN�47V+;��_;H�+@�MPNSEH@�8SW�@#47U=��;=@JEG;=MPNS^?@�:YI��
R+^Y:YWJMi;=:?498SE"4PU]MP8�:Y8SEG;HO=V+IT@�82;=M7^�IT4D�D@�^��"�S@�8�· :YE¥MKWX478+�
;H:Y8FV+47V/E">iMPO=:YM7N+^?@�E��
��;H�+@JO�OH@�EGVS^<;�E�MPO=@�MT67@J8+@�O�MP^�IT@X;=�+4D�
U_47Oc�D@JOH:Y>F:?8+6�E[;=OH498+67@JOÅ:Y8SEG;HO=V+IT@�82;=M7^S;=@JEG;=EÅU_47O5;H�+@BW�M9EG@¥4PU
�D:`EHW�OH@�;H@�>iMPO=:YM7N+^?@�E#�):?8ÄRSM7OG;=:YW�V+^YM7O�;H�+@#;H@�E[;K4PU[�Å±��`�[É7É»�[�$a
MP8/�KMB;H@�E[;5U_47O
;=�+@¥WJM7EH@"4PU��D:`E=WXO=@X;H@�·ÓMP8S�KW�4782;H:Y8FV+47VSEÅ²
MP8/��Ì��

x���� ¬ ­���æGé�® � é�1¿é ¬ }D{
���SM»>9@Å�SM9��>iMP^YVSM7N+^?@c�D:`EHW�VSE=EG:Y478SE��":?;H�TØ7:Y8�Çc:`MP8�MP8S�T3,MPOH�
^Y49E�ó,O=:<;=4S�ÅØ9VS�D@�MK��@JMPO=^�:`E"OH@�EGR�478/EG:YN+^Y@|47U]I�CÎ:Y82;H@JOH@�E[;�:Y8
;H�S@c;H47RS:YW7Ö7�+@"MP^`EH4|R�47:Y82;H@���IT@c;H4B:YITR+OH4i>9@�IT@�82;�E�aiO=@�^`Mi;=@J�
�,47O=Á�a�M78S�ÀEG49I�@TV+8/EG49^?>9@J�À±9VS@JEG;H:Y478SEJ��Çc�S47IKM7E�L�:?6967@X;H;
U_O=47I Z 3,L�b ��MP;H� Q @JRSMPOH;HIT@�82;"�+@J^?R�@J��IT@�WX^`MPO=:<U_C\EHV+ND�
;H^Y@�:`EHEHV+@�E
M7E=EG4DW�:YMP;H@J���":?;H�T;=�+@�WX4982;H:Y82VS47VSE
WJM7EH@7����:?8SM7^?^YC7a
;H�S@|W�47ITIT@�82;=E
U_OH49I�;=�+@ Z b��ÅOH@J>2:Y@��,@�O�E
EHR/47;G;=@J�\M�82VSI��
N�@�Oc4PU�@JOHO=47O�E
MP8/�\�+@J^?R�@J�ÎI�@|:YI�RSOH4i>9@";H�+@|RSM7R/@JOJ� ��M782C
;H�/MP8+ÁDE,;H4\M7^?^�47U�;=�+@�I��

� é ,�é�~+é ¬ ��é�{
È?ÉXË�b���ócMP^YÁ7@�M78S��Ø/����@�MPO=^¦�¥�
O=47NSM7N+:?^Y:`E[;=:YW�@J>iMP^YVSMi;=:?498�4PU
WX47VS89;=@�OHU)M7WX;HVSM7^F±2V+@JOH:Y@JEJ�S��8 G ic(7g E�(IH����
���$a��]49^?VSI�@"�$a
RSMP69@JE"gPâ9f�xDg7â2ÙD�s���[Ç§�
O=@JE=E�ak��@J8+^Y4\�]MPO=Á�a+3,b�a�ÉJd7d7hS�
È g»Ë@�©� ØS� Q OHVS½J�D½J@�^�MP8/�ÆÔ�� b��#AF:YI�498�� 3,M7VSE=MP^Y:<;[Cà:Y8
ó,M»C9@JEH:YM78#N�@�^Y:Y@XU
8+@�;[�549OHÁDEJ�5��8 G ic(7g E]( H! "���$a#�]47^YV+IT@
d+aDRSM767@JE"âhx�É9É7�+ADMP8I��MP;H@J4Sa�3,b��l��47O=69M78%$�M7VDU_IKMP8+8�a
ÉJd7d9â+�
È âiË Q �FÔ�@�W�Á7@JOHIKMP8KM78S�K×��2AD�SM7W��2;H@JOJ� Q @JWX:`EH:?498D�¦;=�+@�49OH@�;H:`W
U_47V+8S�SMi;H:Y478/EcU_47O�WJMPVSE=MP^�O=@JM9EG498+:Y8+6S��&k(iîki$ï5+hm�(IH
�~i�$¢ð #5C
gXðV+*m'�$ït$tò8m%m ð �2òXï5g=ò)(�òµ-�òc+*iEg <Fa*�]49^?V+IT@câ+aiRSM767@�E�h2f9Ê3xFh9â9f+a
ÉJd7d2ÊD�
È hPË Q ��	|@J:?69@�O�MP8S�Þ3¥�v��@�@JÁ���	|O�MPR+�S:YWJMP^|I�4D�D@J^YE�M78S�
@X DR/498+@�82;=:YM7^�U)MPIT:?^Y:Y@JEJ�Î��8 G iE(3g E!(IH+ ,���Xa"�]47^YV+IT@�É�h/a
RSMP69@JE#É�ÊPãhx�É�ã9ÊD��ADMP8z�+O�MP8/WX:`EHW�4Sa,3,b�� ��47O=69M78-$�MPV+Uí�
ITM78+8�a�É�d7d p �
È Ê»Ë�b��ÐA��]	|47^`�DN�@�O=67@JOJ��AF;HO=VSW$;=V+O=M7^v�Å±2VSMi;=:?498���4D�D@J^YET:Y8
;H�+@�AF4DWX:`MP^�ADW�:?@J8SWX@�E�����8/.!gc(Pï:(*)Tò8$oi$ðVgX+Pa)�]49^?V+IT@�h9fSa
RSMP69@JEcd2ÙPd�x�É�f7fSÉ7aSÉ�d2Ù7gD�
È ãiË�×��k	|O=M7�SMPI�MP8S� Q �0$B8FVD;H�ÎM78S�w���2�]Mi;=M9EG�S8+:?Á���35478+�
WXO=@X;H@���MP;H�+@JIKMi;H:`W�EJ����:YO=EG;@�Å�D:?;H:Y478��#b��+�D:`EH478D�t¾�@�EG^Y@�C
�
V+N+^Y:`EG�+:Y8+6Î3547ITRSM78FC7a�ÉJd p d+�
ÈÐÙ�Ë�ØS�K��@�MPO=^¦� �¥8à;H�S@¼;=@JEG;=M7N+:?^Y:?;[C¿47U�W�M7VSE=MP^�I�4D�D@J^YE
�":<;=�§^`Mi;=@�82;�MP8S�¼:Y8SE[;=OHVSI�@J82;=MP^�>iM7OH:`MPN+^Y@JEJ����8 G ic(7g E
(IH+ ,���$a��]47^YV+IT@�É7É9a�RSM767@�E�h9â2Ê3x2h9h9âS�5��47O=69MP8+$�MPV+Uí�
ITM78+8�a�É�d7d9Ê+�
È p Ë ��
������]�ibÄ��47^YCF�+@J�DO=478�×�@�R+O=@JEH@�82;=MP;H:Y478�Ç�O=M78SEGU_47O=ITMP�
;H:Y478�b�^Y6747O=:?;H�+I��1323254�68757:93939�;8<=9�>,;�?5@'<5A:1*B�<:C�B�D:E�B5>3F,;GC*B37HF3>JI:?34JK37�L5INM0IH432
È diË�ØS�F��@JM7OH^¢��3,MPV/EHM7^?:?;[C5� ��4D�D@J^YEJaD×"@JM9EG498+:?8S6Sa9M78S�K��8DU_@JOG�
@�8SW�@7�Å3,MPI�N+OH:`�D69@ Z 8+:Y>7@�O�EH:<;[C\�ÅOH@�EHEJa+gPf7f9f+�
È?ÉJfiË�ÇB�»×"4DW�ÁiMiU_@�^Y^`MPO��235478F>7@� Bb�8SMP^YCDEG:`EJ�9�
O=:Y8SWX@�;H478�L�MP8S�D�
ITM7OHÁDE,:Y8"��Mi;H�S@�IKMi;=:YWJE�MP8S���
�FCDEH:YWJE�a+�ÅOH:Y8SWX@�;H498 Z 8+:<�
>7@�O�EH:<;[C\�ÅOH@�EHEJa�ÉJd2ÙPf+aFO=@�R+O=:?82;=@J��ÉJd7dFÙF�
È?É7ÉXË����O	��5¾ÀO=:?69�9;��àÇc�+@ÀÇ�MPO=:?�Þ498�b�8S:?IKMP^`E�MP8S�O�]@�67�
@X;=M7N+^Y@@�¥:Y^¢� ��W8��:Y^Y^YM78�a.f�@J��Ü
49OHÁ�a�ÉJd2g p �




