
���������	��
����

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

.0/2143657598;:6<>=2?@/2AB:6CED7:6FG:6<IH;:J5K=L3NM2O�PQ/2RS8TCU365

V4WUXZY\[^]`_aWUbc]ed\f>ghbJf;dK[`_iYj]`kTl7mUnpoq[`kTmr]`d\]`stWvuwbZktxyW7[`m^kz]|{idKf~}��ZW7m^m`YKstd�bJkT�Nk
��dj�0�y�N��np}��ZWUm^m`Y\std�bZkt�Nk>�j�y�a���NnL�w[`W7WUlUW

�Q�y�N�c�y�y���j�>�����c�\�N�y�����J�\�N�y�y�\���y�K�J�G�^���\�>�r�\�y�� ~�|¡y¢
 c�����~£r¤y¤j�6�c�K�N�j�N�\�~�^���\�>�r�\�y�� ~�|¡y¢

¥i¦�§U¨U©jªp«K¨�¬a­ �6XLW7[`kt_aWUbc]`m�d�bi®Jdcl7¯Z_aWUbc]�[`W7]^[`ktWUxKYKsJ�pYQxyWe°LWUWUb±lUd�bZ®J¯ZlE]`WQ®±¯Zmr²
ktbZ³´]`�JWi°pYKm^W7sTktbJWµktbJf;dK[`_iYj]`kTdKb¶[`W7]^[`ktWUxKYKs�]`W7lE�JbZkT·c¯ZWaktb¸lUd�_@°ZktbpYj]`ktd�bº¹qkz]`�»Y
�JkTWE[9Y\[`l9�ZktlQYKsel7sT¯Jmr]`W7[`ktbZ³�YKXJXJ[`dyY\lE�¸f;dK[B¹
dK[9®¸lUst¯Zmr]`W7[`ktbJ³J¼~}GW7[`_½[`W7¹
WUkt³��c]`ktbZ³
°ZYKm^WQ®&d�b¾®6dclU¯Z_aW7bN]q[`WUstWUxKYKbJlUWq¿r¯p®6³�WU_aW7bN]`mq¹q�Zktl9�´¹�W7[`W@YK¯6]`d�_iYj]`kTlUYKstsz{¾®JW7²
]`W7[`_aktbJWQ®À°N{w]`�ZW�lUst¯Zmr]`W7[`ktbZ³Sd�¯6]`XZ¯6]ÁlUdKbZm^kT®JW7[9Y\°Zsz{Âkt_aXJ[`djxyWQ®Ã]`�JW�ktb6fÄdK[`_iYj]`ktd�b
[`W7]^[`ktWUxKYKs�YKl7lU¯J[9Y\l7{´Y\bp®�XLWE[^fÄdK[`_iY\bZlUWK¼

Å¸ÆJÇ�ÈµÉ2ÊcË
Ì6ÍNOL:LÎ\<IÏ´Ð\MZC~D7ÐjCED78;Ð\Ñc3NHh=QÒw:JD7O±ÎjH;<259CEÐKDE8;MIÓ2=jCEÐ\D7Ï#D7Ð\ÒÃÐ\8;Ó6ÔZC78ÕMIÓ�=j3yÑ6ÐKD736Ó6Ð
DEÐ�Î\3NH;HÕÖ
FIDEÐ�Îj8Ä598;:6M¶Îj<2DEÑJÐK5K/

× ØZÙSÚLÛIÜÀÝ@ÞvßGÚIà`ÜSÙ

P^MLáâ:6D7Ï&3cCE8;:6M!DEÐ\CED78ÕÐKÑy36H@ãäP`åvæµÔ2365µç�ÐKÐ\Mè3NM!3JÎQCE8;Ñ6Ð�DEÐ�59Ð�3NDUÎUÔéCE:6F28;ÎêCEÔIÐ�H;3J5`C&OLÐ�Î\36OIÐK5K/
.Â:cÒ436OI3yëL5K=ICEÔ2ÐµC7Ð\D7Ï�Ô23J5@çGÐKÎ\:6Ï´Ð&59ëpMI:JMpëZÏ´:J<25vÒÀ8ÕCEÔìCEÐ\ípCBD7ÐjC7DE8;Ð\Ñc36H
Ï´Ð�3NMI8;MIÓ�CEÔ23NC
CEÔIÐ±C73J59îê:Ná
36MêP`å)59ëL59CEÐKÏ½8;5ÃC7:µD7ÐjC7DE8;Ð\ÑJÐ±OI:pÎ\<IÏ´Ð\MZC754:JDÃCEÐjípCU54ÒÀÔI8;ÎUÔ¶3ND7Ð±DEÐKHÕÐKÑy36MZCÃ8;M
Îj:6MZC7Ð\MZCSC7:µ3i<�59ÐKDKï 5qMIÐKÐKO�/pð4ÒÃ:0D7Ð\HÄ3cCEÐ�O´çI<LCÀOL8ÕñGÐKDEÐKMJC436ÎjCE8;ÑZ8ÕCE8;ÐK5Ã3ND7Ðv8;M2Î\HÕ<2OIÐKO&8;M¾C7ÔI8;5
ò Ð\HÄO�/GP^M2OLÐjíL8;MIÓ�3J5v3êÒÃ3yëêáâ:6D@CEÔIÐµDEÐKFIDEÐ�59ÐKMZC73cC78Õ:JM¶:NáSOL:LÎj<2Ï�ÐKMZC75K=2C7ÐjípC75@:6D@DEÐ�óJ<2ÐK59C75K=
3NM2Oº59Ð�3NDUÎUÔI8;MIÓ�3J5À3�ÒÃ3yë&áâ:JDÀÐjíI3NÏ´8;MI8;MIÓ�CEÔIÐiOL:LÎ\<IÏ´Ð\MZC754ÓJ8ÕÑJÐ\M¶3�óZ<IÐKDEëJ/
ô»3NMpë�Ï�:LOL<2HÕÐ�5Ã36M2O¾36HÕÓJ:6D78TC7ÔIÏ&5qÒÃÐ\D7ÐÂFID7:6FG:J5EÐKO&5E:iáä3NDwáâ:6Dw8ÕMIáâ:6D7Ï´3NCE8;:6M¾D7ÐjC7DE8;Ð\Ñc36H

áâDE:JÏ�OL:LÎj<IÏ´Ð\MZCaD7Ð\FG:J5E8TC7:6D78ÕÐ�5\/�P^MèõÕö6=>÷L=�øNùe3�Ñ6Ð�ÎQC7:6D±FIDE:LÎ\ÐK57598;MIÓêÏ´:LOLÐKHe8;5BOLÐ�5EÎ\DE8;ç�Ð�O
8ÕMºÒÀÔI8ÄÎUÔ�8;M2OLÐ\íp8;MIÓ�CEÐKDEÏ&5À36DEÐBÎj:JM2598ÄOLÐKDEÐ�O&CE:´çGÐaÎj:p:6DUOL8;M23cC7ÐK5Ã8ÕM¶3�Ï0<IHÕCE8ÄOL8;Ï´Ð\M25E8Õ:JM23NH
8ÕMLáâ:JDEÏ&3NCE8;:6Mú5EF236Î\Ð6=�ÒÀÔIÐ\D7ÐµOL:LÎ\<IÏ´Ð\MZC75±3NM2OìóZ<IÐ\D78ÕÐ�5v36DEÐiD7Ð\F2DEÐ�59ÐKMJC7ÐKO¸3J5vÑJÐKÎQC7:6DU5\/�P^M
CEÔI8Ä5B59F23JÎjÐJ=2C7ÔIÐ´û|C7Ô»Ð\H;Ð\Ï´ÐKMJC±CEÔ�3cCa8;5±OLÐ\CEÐ\D7Ï´8ÕM2ÐKO»çpë»3¾CEÐ\D7Ï�ÒÃÐ\8;Ó6ÔZCE8;MIÓ�57ÎUÔIÐKÏ�Ð�OLÐjÖ
MI:NC7ÐK50CEÔIÐºÑc3NH;<IÐê:6áÀCEÔIÐºûhCEÔüC7Ð\D7Ïº/�ð4ÔIÐ¶59Ð�3NDUÎUÔI8;MIÓ¸F23NDECµ8Ä5µÐ\Ï´FIH;:cë6ÐKO�çZëýÏ&3cCUÎUÔI8;MIÓ
CEÔIÐºóJ<2Ð\D7ëé36ÓJ3N8;M259C0ÐK3JÎUÔü:NáÀC7ÔIÐ�OL:LÎ\<IÏ´Ð\MZC75µ8ÕM�CE<ID7M>/
P^M#õ þNù43úFIDE:Jç23Nç28ÕH;8;59CE8ÄÎ&Ï´:LOLÐ\H
8;5BFID7:6FG:J5EÐKOú8ÕMé:6DUOLÐKD@C7:¶D736MIî¶CEÔIÐ&OL:LÎ\<IÏ´Ð\MZC75a:6áÃ3ºÎj:JHÕH;ÐKÎjCE8;:6Mé8ÕMýOLÐKÎ\DEÐ�365E8ÕM2Óê:6DUOLÐKD
:NáÂC7ÔIÐ\8;DµF2DE:Jç23NçI8;H;8TC`ëý:NáÂD7Ð\H;Ð\Ñc36M2ÎjÐêCE:ì3ú<25EÐ\D�ï 5�óZ<IÐ\D7ë6=�3»FID78;M2Îj8;FIH;Ð�îpMI:cÒÀM!3J5Bÿ��������
� ��	�
�	�
���� ����� 	 ��� />P^MýçG:NC7ÔìC7ÐKÎUÔIM28;óZ<IÐ�5\=>8;MZCEÐKD73JÎQCE8;Ñ6Ð´D7Ð\H;Ð\Ñc3NM�ÎjÐµáâÐ\ÐKOIç236ÎUîéÎ\3NMéçGÐ&<259Ð�O
8ÕMý:6DUOLÐKD@C7:¸DEÐ\áâ:6D7Ï0<IHÄ3cC7Ð0C7ÔIÐ&:6D78;Ó68;M23NHqóZ<IÐKDEëú3JÎ\Î\:6DUOL8ÕM2ÓêC7:�C7ÔIÐ&<25EÐ\D��`<2OIÓ6Ð\Ï´ÐKMJCi:JM
ÒÀÔIÐjC7ÔIÐ\D±CEÔ2Ð�D7ÐjC7DE8;Ð\ÑJÐKOìOL:LÎj<IÏ´Ð\MZCU5±36DEÐ�D7Ð\H;Ð\Ñc3NMZCB:6D±8ÕD7DEÐKHÕÐKÑc3NMZC@C7:�Ô28;5��yÔIÐKDB8ÕMLáâ:JDEÏ&3NÖ
CE8;:6M MIÐKÐKOI5K/��@OIOL8ÕCE8;:6M236HvC7ÐKÎUÔIMI8ÄóZ<IÐK5¾ÒwÐKDEÐ»8;MZCED7:LOL<2ÎjÐ�O áâ:6D�36<LCE:JÏ&3cCE8ÄÎQÖrÒÀ8ÕCEÔI:J<LC¾CEÔ2Ð



�
<259ÐKDKï 5Ã8ÕMZC7Ð\DEáâÐ\D7Ð\M2Î\ÐjÖq8;M2OLÐjíL8;MIÓ´:Ná�OL:LÎj<IÏ´Ð\MZCU548ÕM�CE:JFI8;ÎK5\=LÏ´:Z5`CÀ:Ná�ÒÀÔI8ÄÎUÔº36DEÐ±ç23J59Ð�Oê8;M
OL:LÎj<IÏ´Ð\MZCvÎ\HÕ<259CEÐKDE8;MIÓ�/
P^MìC7ÔI8Ä5iF236F�ÐKDK=>ÒÃÐ¾çI<28ÕHÄOý:6MéCEÔ2Ð¾8ÕMIáâ:6D7Ï´3NCE8;:6MýD7ÐjCED78;Ð\Ñc3NHS36HÕÓJ:6D78TC7ÔIÏ�FID7:6FG:J5EÐKOé8;M

õ �cùwC7Ô23cC´8;5�ç23J59Ð�Oü:6M�CEÔIÐºFID7:6ç236çI8ÕH;8Ä5`C78;ÎêÏ�:LOLÐKH|/��@<IDµÐjñÁ:6DEC�Ò4365iCE:éFID7:cÑZ8ÄOLÐê3úÒÃ3yë
:Náw36<LCE:JÏ´3NCE8ÄÎ\36HÕH;ëºOIÐjCEÐKDEÏ´8;MI8;MIÓêC7ÔIÐ�DEÐKHÕÐKÑy36MZC±3NM�O¸MI:6MIÖhD7Ð\H;Ð\Ñc3NMZC��`<2OLÓ6ÐKÏ´Ð\MZC75váâ:6D±CEÔ2Ð
OL:LÎj<IÏ´Ð\MZCU5&8ÕM�:J<ID¾Îj:JHÕH;ÐKÎjCE8;:6M CEÔ23NCê3ND7Ð�<25EÐKO áâ:JD´CEÐ\D7Ï�D7Ð\ÒÃÐ\8;Ó6ÔZC78ÕMIÓéHÄ3cCEÐKDK/qð�:ü:6çIÖ
C73N8;M�CEÔIÐBD7Ð\H;Ð\Ñc3NM2Î\Ð �`<2OIÓ6Ð\Ï´ÐKMJCU54ÒwÐ±8;Ï�F2HÕÐKÏ�ÐKMZCEÐKOº3µÔI8ÕÐKD736D7ÎUÔ28;ÎK3NHÁÎjH;<25`C7Ð\D78ÕM2Ó0Ï´ÐjC7ÔI:LO
ç2365EÐKO&:JM¾C7ÔIÐ@Ï´8;MI8;Ï�8��K3NCE8;:6M�:Ná>C7ÔIÐ@Ïµ<LCE<�3NHG8ÕMLáâ:JDEÏ&3NCE8;:6MêF2DE:JF�:Z59Ð�O´çZë¾1ÃD7:cÒÀM&8ÕMéõ �Nùh/
�ÂHÕCEÔI:J<IÓ6Ô>=6CEÔIÐÂÎ\HÕ<�5`C7Ð\D78ÕMIÓi36HÕÓJ:6D78TC7ÔIÏ-8;Ï´FIHÕÐKÏ´Ð\MZCEÐ�O´8;5w3BÓ6D7Ð\ÐKOIë03NH;Ó6:JDE8ÕCEÔIÏ ÒÀ8TC7Ô&ÔI8ÕÓJÔ
Îj:6Ï´FI<IC73cC78Õ:JM23NHÁMIÐKÐKOI5Ã:J<IDwÐ\ñG:JD9C4Ò4365SCE:´OLÐ\Ï´:6M�5`C7D73NCEÐ@CEÔ23NCwC7Ð\D7Ï+ÎjH;<259CEÐ\D78;MIÓ08;M259CEÐK3JO
:NáqOL:LÎj<IÏ´ÐKMJC±ÎjH;<25`C7Ð\D78ÕM2Ó¾Î\3NM»36H;5E:&8;Ï�F2DE:cÑJÐBCEÔIÐiFGÐ\DEáâ:6D7Ï&3NM2Î\Ða:Náq3NM¸8;MLáâ:JDEÏ&3cC78Õ:JM¶DEÐ\Ö
CED78ÕÐKÑy36H>3NH;Ó6:JDE8ÕCEÔIÏ¶/
ð4ÔIÐ0:J<LCEH;8ÕM2Ð0:Ná�C7ÔIÐµF�3NFGÐ\Dv8Ä5±365Àáâ:JHÕH;:cÒÂ5K/�ð4ÔIÐ�ÎjH;<25`C7Ð\D78ÕM2Óê3NFIF2DE:Z36ÎUÔ¶8;5±OLÐ�5EÎ\DE8;ç�Ð�O

8ÕM��LÐKÎQC78Õ:JMì÷¾36M2OºCEÔ2Ðµç23J59ÐKHÕ8;MIÐi8;MLáâ:JDEÏ&3cC78Õ:JM¸DEÐ\CED78ÕÐKÑc3NH>C7ÐKÎUÔIM28;óZ<IÐ0CE:6ÓJÐjC7ÔIÐ\D@ÒÀ8TC7Ô»CEÔ2Ð
OLÐK57ÎjD78ÕFICE8;:6Mé:Ná4ÔI:cÒ Î\HÕ<259CEÐKDE8;MIÓ¶D7ÐK5E<IHTCU5BÒwÐKDEÐ´<25EÐKOì8;Mé8;Ï´FIH;Ð\Ï´Ð\MZCE8;MIÓ¸D7Ð\ÒÃÐ\8;Ó6ÔZCE8;MIÓº8;5
çIDE8;Ð
	�ë¾FID7ÐK5EÐ\MZCEÐ�O�8;M��pÐKÎjCE8;:6M¶ø¶/
�eíLFGÐ\D78ÕÏ´Ð\MZCU3NH�D7ÐK5E<IHTCU5À3ND7ÐB8ÕH;HÕ<�5`C7D73NCEÐKOº8;M��pÐKÎjCE8;:6Mºþ
3NM2OºÎj:JM2ÎjH;<25E8Õ:JM25À3ND7ÐaOLD73yÒÀM�8ÕM��pÐ�ÎQC78Õ:JM��I/

� � ÞÂÚpÜ����
ÚIà9ß���ÜqÛ2Ý����EÞ��JÚ��>Û2à9Ù��
1wÐKÓ68;MIMI8;MIÓ0ÒÀ8ÕCEÔ�CEÔ2Ð±Î\:6Ï´Ï´:6M¾ÔpëpF�:6CEÔIÐ�598Ä5Ã8ÕM�Ï´:J59CwHÄ3NMIÓJ<23NÓJÐvÏ´:LOLÐ\HÄ5qC7Ô23cCÀÎjHÄ36575EÐK5w:Ná
áâ<IM2ÎQC78Õ:JM23NH;H;ëêÐKóZ<I8;Ñc3NH;Ð\MZCÂÒÃ:6DUOI54ÐjíL8Ä5`C�=IHÕÐ\Cv<25Â3J5E5E<IÏ´ÐBCEÔ�3cCÂÓ68;Ñ6ÐKM¸3´Ñ6:LÎ\36çI<IHÄ3ND7ë! �:Ná
598��\Ð#"%$'&  !&T=
(�MI:JMLÖh:cÑJÐ\D7H;36FIFI8;MIÓ0Î\H;3J5E5EÐK5*),+.-0/21´õTö3-5464545-7(eùr=LÐjíL8Ä5`C

 8$:9;
+=<?>

),+.- ),@BAC),+D$FE)áâ:6D�GIH$J/ ã`öyæ

59<2ÎUÔ�CEÔ�3cCÀCEÔ2ÐBáâ:6H;HÕ:cÒÀ8;MIÓ�CEDU3NM25E8ÕCE8;:6MºFIDE:Jç23Nç28ÕH;8TC78ÕÐ�5ÃÔI:6HÄOLK
MONDPRQ�S 1 ) @ - MTNDPVUWS 1 ) + -YX&ã NDPVUWS & NDPRQ�S æ�$ZX&ã[) + & ) @ æ�4 ã|÷Jæ

ð4ÔIÐ03NçG:cÑ6ÐBC7D736M25E8TC78Õ:JM¸FIDE:Jç23Nç28ÕH;8TC78ÕÐ�5vÎK3NMIMI:6CvçGÐiÐjíI36ÎjCEH;ë�Ð�5`C78ÕÏ&3NCEÐKO¸5E8;M2ÎjÐ0CEÔIÐiÒÀÔ2:6H;Ð
59Ð\C]\�:6á436HÕHSF�:Z5E5E8Õç2HÕÐ&5EÐ\MZCEÐKM2ÎjÐ�5a8;5iMI:NC03yÑc3N8;HÄ3NçIH;Ð6/_^@598;MIÓ»3¶D7ÐK3NH;8Ä5`C78;ÎµCEDU3N8;MI8;MIÓ¸59Ð\Ca`\
59<2ÎUÔ�CEÔ�3cCb&5`\�&.cDcF& \*&T=LCEÔIÐaÐ�5`C78ÕÏ&3NCEÐa:Ná�CEÔIÐiÎ\:6M2OI8TC78Õ:JM23NH�FID7:6ç�3NçI8;HÕ8ÕC`ë¾8Ä5

`X&ã NDPVUWS & NDPRQ�S æd$fe�gh ã N PRQ�S - N PiUWS æ
e gh ã N PRQRS æ

ãäøZæ

ÒÀÔIÐ\D7Ð e h ã N P�QRS - N PiUWS æÃ8;5ÃC7ÔIÐa:LÎ\Îj<2DED7Ð\M2Î\Ð@:6á�C7ÔIÐiÎj:JDED7ÐK5EFG:6M2OL8;MIÓ�çI8;Ó6DU3NÏ�8;Mj`\4/�p8ÕM�ÎjÐ0M2:NC@36HÕH�CEÔIÐµF�:Z5E5E8;çIHÕÐµçI8;Ó6DU3NÏ&5ÂÎ\36M»çGÐµ5EÐ\Ð\Mú8ÕMú3êOL:LÎj<IÏ´Ð\MZCBÎj:6H;H;ÐKÎQC78Õ:JM¸CEÔ2Ð
3NçG:cÑ6ÐÃFIDE:Jç23Nç28ÕH;8TC`ë0Ï´3yë0ç�Ðk�KÐ\D7:2/Nð�:±ÐKHÕ8;Ï´8ÕM�3cCEÐ4C7ÔIÐv3J5E5E8ÕÓJMIÏ´Ð\MZC�:Ná�3B�KÐ\D7:BFIDE:Jç23Nç28ÕH;8TC`ë
CE:ê36Mº<2M259ÐKÐ\M¸çI8;Ó6DU3NÏ¶=LÒÃÐiÏ&3yëê<25EÐi3¾5EÏ´:Z:6CEÔI8;MIÓ´C7ÐKÎUÔIMI8ÄóZ<IÐi5E<2ÎUÔ»365�l±:p:LO¶ð~<2DE8;MIÓ2=
MI:6MLÖrH;8ÕMIÐ�3NDa8;MZCEÐ\D7FG:6HÄ3cCE8;:6Mý:JDaHÕ8;MIÐK36Di8;MJC7Ð\D7F�:JH;3NCE8;:6M�õ myùh/~P^MüMI:6MLÖrH;8ÕMIÐ�3NDa8;MZCEÐ\D7FG:6HÄ3cCE8;:6M~=
ãäøJæÃ8Ä54D7Ðjáâ:6D7Ï0<2H;3NCEÐKOº365Ãáâ:JHÕH;:cÒÂ56K

`X&ã NDPVUWS & NDPRQ�S æ�$ Ï´3Níon e gh ã N P�QRS - N PiUWS æqp�r Q
e�gh ã N PRQ�S æ

-Ws�t�uvr Q
"wp�xLyJã N PRQRS æ
e�gh ã N PRQ�S æ

X&ã NDPiUWS æ�ãâþpæ



�

ÒÀÔIÐ\D7Ð*xLyJã N PRQ�S æq8;5SCEÔIÐ@Mp<IÏ0çGÐ\Dw:Ná>çI8;Ó6DU3NÏ&5�C7Ô23cCÃÔ23yÑ6Ðv3J5qFID7ÐKOIÐKÎjÐ�5E5E:6DSÒw:JD7O N PRQ�S 36M2O
MIÐ\ÑJÐ\Dv:LÎKÎj<ID7DEÐ�O¸OL<ID78ÕM2Ó¾CEDU3N8;MI8;MIÓ2/TX&ã N PVUWS æÀ8Ä5vCEÔIÐ�FID7:6ç236çI8ÕH;8ÕC`ë�:6áeCEÔIÐµ<IMI8;Ó6DU3NÏ N PiUWS =
3NM2O

r Q $
"����

xLyZã N PRQ�S æ ã �Jæ
ÒÀÔIÐ\D7Ð

�k$ x >
x?> u!÷ x�� ã �Zæ

ÒÀ8TC7Ôbx?>w3NM�O]x��ÃçGÐ\8;MIÓ±CEÔIÐ4Mp<IÏ0çGÐ\D�:6á�çI8;Ó6DU3NÏ&5
OLÐjC7ÐKÎQC7ÐKO�ÐjíI3JÎQCEH;ëa:6M2ÐÃ36M2OiC`ÒÃ:@CE8;Ï�Ð�5\=
DEÐ�59FGÐKÎjCE8;Ñ6Ð\H;ë¾8;MºCEÔIÐBC7D7368ÕMI8;MIÓ´59Ð\CK/

�ìÐv59C73NCE8Ä5`C78;ÎK3NH;HÕë´ÎUÔ236D73JÎQCEÐKDE8��\ÐÃC7ÔIÐÂÐK59CE8;Ï&3cC7ÐÂ:Ná�C7D736M2598ÕCE8;:6M´FID7:6ç�3NçI8;HÕ8ÕC`ëbX&ã N PiUWS & N æ
áâDE:JÏ	3êÓJ8ÕÑJÐ\MìÒw:JD7O N C7:¶36HÕH
C7ÔIÐ&:NC7ÔIÐ\DBÒÃ:6DUOI5v:6áSC7ÔIÐ´Ñ6:LÎ\36çI<IHÄ3ND7ë6=	� $�ö3-7÷
-545464=-7"´=
8ÕMºCEÔ2Ð05E36Ï´Ð±Ò43yëê3J5ÀÐK59CE8;Ï&3cCE8;MIÓ´C7ÔIÐaFID7:6ç236çI8ÕH;8ÕC`ë¾:Ná
CEÔIÐ0:pÎKÎj<ID7D7Ð\M2Î\Ð@:6ád" Ð\ÑJÐ\MZC75K=I8;M
:6<IDÂÎK365EÐ@C7ÔIÐ¾ã N - N PiUWS æÃçI8;Ó6DU3NÏ&5\=p8;M evgh ã N æÀDEÐKF�Ð�3cCEÐ�O�1ÃÐKDEMI:J<IH;HÕ8ÁC7DE8Ä3NHÄ5aõ 
cù

X&ã e gh ã N - N P
> SEæ
-5464545- e gh ã N - N P��?SEæ9æ�$ ã e gh ã N æEæ�
��

� ��
U <?>
ã evgh ã N - N PiUWS æ�� e�gh ã N æEæ����� P���� ��� �! S Sã e gh ã N - N PiUWS æEæ�


ã[m6æ

ÒÀÔIÐ\D7Ð X&ã evgh ã N - N P
> S æ
-5464545- evgh ã N - N P��?S æ9æ
OLÐKMI:NC7ÐK5
C7ÔIÐ4FIDE:Jç23Nç28ÕH;8TC`ëa:6á�Ô23yÑp8;MIÓ e�gh ã N =N PiUWS æ
-�� $$ö -U÷�-6454545-7" :pÎKÎj<ID7D7Ð\M2Î\ÐK5Ã:Ná
CEÔIÐiÎ\:6D7DEÐ�59FG:6M�OL8ÕM2Ó0çI8;Ó6DU3NÏ&548;M `\4/

P^M ã[mNæi598;M2ÎjÐ e gh ã N æ08Ä505E<	"¾Îj8;Ð\MZCEH;ëìHÄ3ND7Ó6Ð¾36M2O e gh ã N - N PVUWS æa8Ä5i8;MýCEÔ2Ð$# e gh ã N æMIÐ\8;Ó6ÔpçG:6D7ÔI:p:pO#:Ná e gh ã N - N PiUWS æQ=Â36ÎKÎj:JD7OL8;MIÓ!CE:&%vÐ�ô»:68;ÑZD7ÐjÖ('~36FIHÄ36ÎjÐ»CEÔIÐK:6D7Ð\Ï Ð�36ÎUÔ
CEÐ\D7Ï 8ÕM¾CEÔIÐ@DE8;Ó6ÔZC9ÖrÔ236M2O&598ÄOLÐ@:Náqã[m6æe8Ä5w36FIFID7:yíp8;Ï&3cC7ÐKO�çpë´3b"±ÖrOI8ÕÏ´Ð\M�598;:6M236HTlB36<25E5E8Ä3NM
FIDE:Jç23Nç28ÕH;8TC`ë�OLÐ\M25E8ÕC`ë&áâ<IM2ÎjCE8;:6MüãâFÁOpá7æj/Gð4Ô23NCÀ8;5K=

X&ã?`X gh ã N - N P
> SEæ=-5464546-�`X gh ã N - N P�� S7æ9æ�$ e ã*) � -�+ � æ ã*
Zæ

ÒÀÔIÐ\D7Ð
) � $ ã `X gh ã N P

> S & N æ=-6454645- `X gh ã N P�� S & N æEæ�, ã*-Zæ
+ � $

ö
e gh ã N U æ

OL8Ä3NÓGõ3`X gh ã NDP
> S & N æ
-5454645-�`X gh ã NDP�� S & N æ^ù24 ã9ö6sZæ

P^Múã`ö sJæwOL8;36Ó�õ�ù>OLÐKMI:NC7ÐK5SCEÔIÐBOL8Ä3NÓJ:6M236H2Ï&3cC7DE8Õí&Ô23yÑp8ÕMIÓµ365wÐ\H;Ð\Ï´Ð\MZC75Ã:JM&CEÔIÐ±Ï&3N8;M
OL8;36Ó6:JM23NHpC7ÔIÐÀ8ÕM�OL8;ÎK3cC7ÐKO&3ND7Ó6<2Ï�ÐKMZC75K/.'>ÐjCq<�5q365759<2Ï�Ð4C7Ô23cCwÐ\Ñ6ÐKDEë0Òw:JD7O N PRQ�S Îj:6Ï´FID78Ä59Ð�5
3¸598;MIÓ6H;Ð¾ÎjHÄ36575i36M2Oé8;50DEÐKFIDEÐ�59ÐKMZCEÐKOìçpëé36MýÐK59CE8;Ï´3NCEÐ�OéCEDU3NM25E8TC78Õ:JMýFIDE:Jç23Nç28ÕH;8TC`ëúÑ6ÐKÎjCE:JD
/ Q /�ð4ÔIÐ¾FID7:6ç�3NçI8;HÕ8ÕC`ëú:6áÀCEÔIÐêÔZëpFG:NC7ÔIÐK5E8;5�02143´CEÔ23NC0C`ÒÃ:úÎjHÄ365759Ð�5])51¸36M2O )63�áâ:6D7Ï 3598;MIÓ6H;ÐaÎjHÄ3657548;54ÓJ8ÕÑJÐ\Mºçpë

X&ã*021�3\æd$ �
7 Q�89� �;:� (<�=?>�@A=CB

ö
ã|÷.D~æ �FE � ãäOLÐ\C�ã!+ 1�3 æ9æ > E �

ÐjíLFOn3p ö÷ ã / Q pG) 143 æ , +IH >1�3 ã / Q pG) 1�3 æ0t ã9ö6öyæ

ÒÀÔIÐ\D7ÐJ) 1�3 36M2OK+ 1�3 36DEÐJ=KD7ÐK5EF�Ð�ÎQC78ÕÑJÐ\H;ë6=KCEÔIÐÃÏ´ÐK3NMµ3NM2OµÎj:cÑc3ND78;36M2ÎjÐe:6áICEÔ2ÐÃÎ\H;3J5E5>áâ:6D7Ï�Ð�O
çZë0Ï�ÐKDEÓJ8ÕM2Ó±Î\H;3J5E5EÐK5 ) 1 3NM2O ) 3 /NP^M¶ã`öJö�æj=NOLÐjCyã|æ�OLÐKMI:NC7ÐK5�CEÔIÐÂOIÐjCEÐKDEÏ´8;M23NMZCe:NáÁ3±Ï´3NCED78Tí



�

3NM2O��+8Ä5�CEÔIÐ¶C7D736M25EF�:Z598ÕCE8;:6M :6FGÐ\DU3cCE:JDK/q?wHÄ365759Ð�50C7:ýç�Ð¸Ï´Ð\D7Ó6Ð�O!Î\:6D7DEÐ�59FG:6M2O�CE:éCEÔ2Ð
ÔZëpFG:NC7ÔIÐK5E8;5ÃC7Ô23cCÂÏ&3Níp8;Ï´8R�KÐK5aã9ö6ö�æj/
1wëµC736îp8ÕMIÓiCEÔIÐ±HÕ:JÓJ36DE8ÕCEÔIÏ :NáSã9ö6ö�æS3NM2O&OIDE:JFIFI8;MIÓaCEÔ2Ð@MI:JDEÏ&36HÕ8��K3NCE8;:6M�CEÐKDEÏ ÒÃÐÂÓ6Ð\C

CEÔIÐBáâ:JHÕH;:cÒÀ8ÕM2Ó�ÔpëpFG:NCEÔ2ÐK5E8;5

0��143 $#3ND7ÓeÏ´8ÕM1�3 n �
7 Q�89� �;:� (< = > @A= B

ã / Q p ) 1�3 æ , + H >Q ã / Q p ) 1�3 æ0t ã9ö�÷Jæ

ÒÀÔIÐ\D7Ð / Q 8Ä50C7ÔIÐºÑ6ÐKÎjCE:JD0:NávCEÔIÐºÐK59CE8;Ï&3cCEÐ�OüC7D736M2598ÕCE8;:6M!FIDE:Jç23Nç28ÕH;8TC78ÕÐ�50:6ávÐ\ÑJÐ\D7ëìÒÃ:6DUON PRQ�S 3NM�O¾8ÕC75k/ZCEÔ¶Îj:JÏ´F�:JMIÐ\MZC48;5SCEÔIÐ±C7D736M2598ÕCE8;:6MêFIDE:Jç23Nç28ÕH;8TC`ë�áâD7:6Ï�ÒÃ:6DUO N PRQ�S C7:µÒÃ:6DUO
N P + S =!`X&ã N + & N Q æj/ �ÂM¶ÐK59CE8;Ï&3cC7Ð±:6á�� 1�3 8Ä54Ó68;Ñ6ÐKM�çpë

� 1�3*$ ö
& ) 1 & ua& ) 3 & ã �

7 Q�8K� � :� (< = >
/ Q u �

7 Q 89� � �! (< =CB
/ U æ ã9öKøZæ

ÒÀÔIÐ\D7Ð & )51
&G36M2Ov& )63 &Á3ND7ÐiC7ÔIÐ�MZ<2Ï0çGÐ\DU5v:6áqCEÔIÐ´ÐKHÕÐKÏ�ÐKMZC75@CEÔ23NC±çGÐ\H;:6M2ÓêC7:êC7ÔIÐ�Î\:6D7DEÐ\Ö
59FG:6M2OI8ÕMIÓ&Î\H;3J5E5EÐK5K/
P^Mºã9ö�÷6æj=cÒwÐ436575E<IÏ´ÐwC7Ô23cC�C7ÔIÐÀÎj:cÑc3ND78;36M2ÎjÐwÏ&3cCED78Õí08;5eOI8;36Ó6:6M�3NHp3NM2Oµ8TCU5�/ZC7ÔµÐKHÕÐKÏ�ÐKMZC

8;5ÀÓJ8ÕÑJÐ\M�çZë
õ + Q ù +5+#$

`X&ã N P + S & N PRQ�S æ
e gh ã N P�QRS æ

4 ã9ö\þpæ

�vÎ\Î\:6DUOL8;MIÓ6H;ë6=>ã9ö�÷6æw8Ä54DEÐKÒÀDE8ÕC9C7Ð\M¸365

0��1�3 $#3ND7ÓqÏ´8ÕM1�3 n �
7 Q 89� �;:� < = > @A= B

��
+=<?>
nZã9õ / Q ù + p�õ ) 1�3 ù +Næ

� tZõ + H >Q ù +
+ t ã9ö �Jæ

3NM2O�çpë�5E<Iç259CE8ÕCE<LC78ÕMIÓ»ã9ö\þpæSÒÃÐB:6çLCU3N8;M

0��1�3 $ 36DEÓSÏ�8;M1�3 n �
7 Q 89� � :� < = > @A= B

��
+
<?>
ã_`X&ã N#P + S & NDPRQ�S æ pG) 143 õ /pù æ � � evgh ã N P�QRS æ`X´ã N P + S & N PRQ�S æ t�4

ã9ö6�Zæ
�SóZ<23cC78Õ:JMúã`ö �JæSÎj:6M�598Ä5`CU5qC7ÔIÐ@Î\DE8ÕCEÐKDE8;:6M¾áâ:6D4OLÐjC7Ð\D7Ï�8;MI8;MIÓiC7ÔIÐ±ç�Ð�5`C4F23N8;DÃ:Ná�Î\H;3J5E5EÐK5qCEÔ23NC
59ÔI:J<IHÄOêçGÐaÏ´Ð\D7Ó6ÐKOéõ �cùr/
ð~:&5E<IÏ´Ï´36DE8��\ÐJ=pCEÔIÐiÎ\HÕ<�5`C7Ð\D78ÕMIÓ&36HÕÓJ:6D78TC7ÔIÏ½OLÐ\ÑJÐ\H;:6FGÐKO�8;5vOLÐK57ÎjD78ÕçGÐKOº365Ãáâ:JHÕH;:cÒÂ56K

� �ZCEÐKFýö K��S3JÎUÔêÒÃ:6DUO&:Ná�CEÔIÐBÑ6:LÎK3NçI<IHÄ3ND7ë&Îj:JÏ�F2DE8Ä59Ð�543µÎ\H;3J5E5Ã:6Mº8ÕC754:cÒÀM>/Lð4Ôp<25ÃCEÔ2Ð3NH;Ó6:JDE8ÕCEÔIÏ�5`CU3NDEC75ÃÒÀ8TC7Ô�" Mp<IÏµç�ÐKDÀ:NáeÎjHÄ365759Ð�5\/
� �ZCEÐKFì÷�K
	I:JDÂÐK3JÎUÔºFG:J575E8ÕçIH;Ð0Î\H;3J5E5ÀF�3N8;DÂCEÔ2ÐiÏ´Ð\D7Ó68;MIÓ¾ÎjD78TC7Ð\D78Õ:JM¸OLÐ ò M2ÐKO¸çpëìã9ö6�Zæ48;5Îj:JÏ�F2<LCEÐ�O�/
� �ZCEÐKF�ø KZð4ÔIÐvC`Òw:�ÎjHÄ365759Ð�5eC7Ô23cC4Ï´8ÕMI8;Ï´8R�KÐvC7ÔIÐvÏ´ÐKDEÓJ8ÕMIÓ�ÎjD78TC7Ð\D78Õ:JM¾3ND7ÐÂÏ´Ð\D7Ó6Ð�O&8ÕM�3598;MIÓJHÕÐaÎjHÄ36575K/
� �ZCEÐKFìþoKÁPráqCEÔIÐ´Mp<IÏµç�ÐKD±:6áSD7Ð\Ï&3N8;MI8;MIÓ�Î\H;3J5E5EÐK5@ÐKóZ<236H;5B3¾F2DEÐ�OLÐjC7Ð\D7Ï�8;MIÐ�O»Mp<IÏ0çGÐ\D:NáeÎjHÄ365759Ð�5,(Â=I59CE:6F~/T�vCEÔIÐKDEÒÀ8Ä5EÐ@ÓJ:µC7:!�ZCEÐKF»÷L/



�

P^M»CEÔ2Ð´36ç�:cÑJÐjÖ^OLÐK57ÎjD78;ç�Ð�O¸3NH;Ó6:6D78ÕCEÔIÏ¶=�CEÔIÐKDEÐ´3ND7Ðµ36FIFID7:yíp8;Ï&3cC7Ð\H;ëéã["%p�û`æ � �N÷êÎjHÄ36575
F23N8;D75ÃC7Ô23cCÂÔ�3yÑ6Ð±CE:&çGÐaÐjíI3NÏ´8;MIÐKO�áâ:JDÀÏ�ÐKDEÓJ8ÕM2Ó�8;M¶ÐK3JÎUÔ�8ÕCEÐKD73NCE8;:6M¸5`C7Ð\F¶ûU/LP^M¸:6DUOLÐ\DÃC7:
3yÑ6:68ÄOºCEÔ2Ð�Ð\íLÔ23N<259CE8;Ñ6ÐµÎj:6Ï´FI<IC73cC78Õ:JM23NH
MIÐKÐKOI5±:NáSCEÔI8Ä5B3NH;Ó6:6D78ÕCEÔIÏ¶=GÒwÐ�59:JD9C@CEÔIÐ�Òw:JD7O25
:Ná4CEÔIÐêÑ6:LÎ\36çI<IHÄ3ND7ë»8ÕM�OIÐKÎjD7ÐK3J598;MIÓ¶áâD7ÐKóZ<IÐKM2Îjëì:6DUOLÐ\D036M2OýÒÃÐ¾3657598;Ó6MéCEÔ2Ð ò DU5`Cb( u ö
Òw:JD7OI5@8;M�(�u$öµOL8Ä5`C78ÕM�ÎQCiÎjHÄ365759Ð�5\/��ÃCBÐK36ÎUÔì8TC7Ð\DU3cC78Õ:JMú5`C7Ð\F>=ÁÒÃÐ0C7DEë¶C7: ò M2O¸C7ÔIÐ&ÎjHÄ36575
F23N8;DÀáâ:6DvÒÀÔI8;ÎUÔºC7ÔIÐiH;:J57548ÕM¸FG:68;MZC`ÒÀ8;5EÐaÏ0<LC7<23NH�8ÕMIáâ:6D7Ï´3NCE8;:6Mº8;5vÏ´8ÕMI8;Ï&3NHh=IÒÃÐiF�ÐKD9áâ:JDEÏ
CEÔIÐµÏ�ÐKDEÓJ8ÕM2Ó¾36Î\óZ<I8;D78ÕMIÓ ( ÎjHÄ365759Ð�5Â3NM�O¶ÒwÐi8;M25EÐ\DECvC7ÔIÐ0MIÐ\ípCvÒw:JD7O¶:6á�CEÔIÐµÑ6:LÎ\36çI<IHÄ3ND7ë
8ÕMè3úOL8Ä5`C78ÕM�ÎQC¾ÎjHÄ365750D7ÐK5E<IHÕCE8;MIÓì36ÓJ368ÕM�8;Mv( u-ö¶ÎjHÄ365759Ð�5\/q�p:é3NC�8ÕCEÐKD73NCE8;:6M!59CEÐKF�/Á=
ÒÃÐ
3657598;Ó6MìCEÔIÐ»ã ( uJ/Iæ^CEÔüÏ´:J59CiFID7:6ç236çIHÕÐ´ÒÃ:6DUOú:6áwC7ÔIÐ&Ñ6:LÎK3NçI<IHÄ3ND7ë¸8;M�3ºOI8;59CE8;M2ÎQC�ÎjHÄ36575
3NM2O�ÒÃÐvÎj:JMJC78ÕMp<IÐÀ8;M´CEÔ2Ðv5E36Ï´ÐÀÒÃ3yëi<2MJC78ÕH�MI:aÑ6:LÎK3NçI<IHÄ3ND7ëiÒÃ:6DUOI5e3ND7ÐÀH;Ðjá CK/ �Àá C7Ð\D " p2(
5`C7Ð\F25SCEÔIÐ±ÒÃ:6DUOI5q:6á�CEÔIÐ±Ñ6:LÎ\36çI<IHÄ3ND7ëµ36DEÐv3J5E5E8;Ó6MIÐ�O´8ÕMC(�ÎjHÄ365759Ð�5\/ ^v5E8ÕM2ÓiCEÔ28;543NF2FIDE:Z36ÎUÔ
3cCµ8ÕCEÐKD73NCE8;:6M�59CEÐKF�û@ÒÃÐêÔ�3yÑ6Ð&C7:»8ÕMpÑJÐK59CE8;ÓJ3cC7Ðúã9ã ( u öyæ p û`æ � �N÷ c�ã "�p û`æ � �N÷»ÎjHÄ36575
Î\3NM�OL8;O23cCEÐ�5Ãáâ:6DÀÏ´Ð\D7Ó68;MIÓ¸õ �yùh/
PráÁÒÃÐÂOL:aMI:6CS5`C7:6F´C7ÔIÐv3NH;Ó6:JDE8ÕCEÔ2Ï-8ÕM2(üÎ\H;3J5E5EÐK5�ç2<LCSÒÃÐÂÎj:6MZC78ÕMp<IÐ4áâ:JD�"Ip¸öÀÏ´Ð\D7Ó6Ð�5

ÒwÐ&:JçLC7368ÕMü3»5E8ÕM2Ó6H;Ð¾ÎjHÄ36575aÎj:6MZCU3N8;MI8ÕM2Ó»3NH;HeCEÔIÐêÑ6:LÎ\36çI<IHÄ3ND7ë¸Òw:JD7OI5K=>çI<ICiCEÔIÐê:6DUOLÐ\Da8;M
ÒÀÔI8;ÎUÔéÎjH;<259CEÐ\DU5@ÒwÐKDEÐµÏ�ÐKDEÓJÐKO»OIÐjCEÐKDEÏ´8;MIÐK5±3�çI8ÕM�3ND7ë�C7DEÐKÐ0ÒÀ8ÕCEÔìCEÔIÐ´5E8ÕMIÓJHÕÐ�ÎjH;<259CEÐ\Da3J5
DE:p:NC�=
CEÔIÐ¸ÒÃ:6DUOI5µ:NávC7ÔIÐ¸Ñ6:LÎK3NçI<IHÄ3ND7ëü365�H;ÐK3yÑ6Ð�5\=�3NM�O�C7ÔIÐ¸8ÕMZC7Ð\D7Ï�Ð�OL8Ä3cCEÐ¶ÎjH;<259CEÐKD75&3J5
8ÕMZCEÐKDEÏ´Ð�OL8;3NCEÐBMI:LOLÐ�5\/

� ØZÙ��UÜqÛ � �
ÚIà`ÜSÙ�� ��ÚLÛ2à ���q� ��� �~ß
	vÙ@à��4Þ*�
RqD7:6ç236çI8ÕH;8Ä5`C78;Î48;MLáâ:6D7Ï&3cC78Õ:JM�D7ÐjC7DE8;Ð\Ñc36H259ëL59CEÐKÏ´5S3ND7ÐÂç2365EÐKO�:JM´CEÐ\D7Ï�ÒwÐK8ÕÓJÔJC78ÕM2ÓBCEÔ23NCw3ND7Ð
OLÐ\D78ÕÑJÐKOµáâD7:6Ï-C7ÔIÐv59C73NCE8Ä5`C78;ÎK3NHI8;MLáâ:6D7Ï&3cC78Õ:JM´36ç�:J<LCeCEÐKDEÏ�:LÎ\Î\<IDED7Ð\M�ÎjÐK5�8;M´CEÔ2ÐvÎj:JHÕH;ÐKÎjCE8;:6M
:Ná>OL:LÎj<IÏ´ÐKMJCU5võ ��ùr/Jð4ÔIÐ�59ÐÂÒÃÐ\8;Ó6ÔZC78ÕMIÓi57ÎUÔIÐKÏ�Ð�5qOLÐ�3NHIÒÀ8ÕCEÔ¾ÐK8TC7ÔIÐ\DqCEÐ\D7Ï&5q:JDSOL:LÎj<IÏ´ÐKMJCU5\=
ÐjíIÎjH;<25E8ÕÑJÐ\H;ë6=L:6D4ÒÀ8ÕCEÔ¶C7Ð\D7Ï´548;M¶DEÐKH;3NCE8;:6MêCE:¾OL:LÎj<2Ï�ÐKMZC75K/

�v5759<IÏ´8;MIÓ´CEÔ�3cCvÒÃÐiÔ23yÑJÐ e OI:pÎ\<IÏ´Ð\MZC75�
 U -Kö�� ��� e =�36M2O¶3´CE:6C736H>Mp<IÏ0çGÐ\D@:NáCEÐ\D7Ï&5�� Q -\ö���û��F"´=GÒÀÔIÐKDEÐ " 8;5vCEÔ2ÐµÑJ:pÎK3NçI<2H;36DEëº598��\ÐJ=2C7ÔIÐµÏ´Ð�365E<IDEÐ�5vOLÐ�5EÎ\DE8;çGÐKO¸8;M
CEÔIÐBáâ:JHÕH;:cÒÀ8ÕM2Ó´5EÐKÎjCE8;:6M25À36DEÐ±<25EÐKO�/

� ÆZÊ�� É�Ê���É�������Æ �"!#�ºÆ%$SÆ ��Ë
Æ �"!#& Æ%')(
*"!+',��(.- Æ%/2Ì0��ÊcÆZÌ

ð4ÔIÐ21 � 
�
4351 
 	 � �76 �8359;:<3 � 1 ��ÒwÐK8ÕÓJÔJC�=�)>=@? ãA� Q æQ=S:Ná±3ìC7Ð\D7ÏB� Q 59C73cC7ÐK5�C7Ô23cC&C7Ð\D7Ï´53NFIFGÐK36DE8;MIÓº8ÕMéáâÐ\Ò OL:LÎj<2Ï�ÐKMZC75i36DEÐ�Ï´:6D7Ð�Ñc36HÕ<236çIH;ÐµC7Ô23NMéC7ÔI:J5EÐ&3NFIFGÐK36DE8;MIÓ¶8ÕMéÏ&3NMpë6=
8|/ Ð6/

)>=@? ãA� Q æd$ H;:6Ó e x ã9ö m6æ
ÒÀÔIÐ\D7Ð xì8Ä5ÃCEÔIÐaMp<IÏµç�ÐKDÀ:NáeOL:LÎj<IÏ´ÐKMJCU5ÂÎj:JMZC73N8;MI8;MIÓµCEÔIÐBC7Ð\D7ÏC� Q /ð4ÔIÐED �01;:GF�3 � 
�
43 � � 
AHp=Lr2(vã)
 U æj=�:6áS3êOL:LÎ\<IÏ´Ð\MZCI
 U 8;5vCEÔ2ÐiCE:6C736H�Mp<IÏµç�ÐKD@:6áSOL8Tá ÖáâÐ\D7Ð\MZC4CEÐ\D7Ï&5À8;M¶3´OL:LÎ\<IÏ´Ð\MZCK/
ð4ÔIÐ �KJ 3�� � � 3�D��+1;:GF�3 � 
�
43 ��� 
AHp= e r2(vã)
 U æj=L8;5ÃC7ÔIÐBMI:6D7Ï&3NH;8R�KÐKOêOI:pÎ\<IÏ´Ð\MZCÀHÕÐKMIÓNC7Ô3NM2O�8;5ÂÓ68;Ñ6Ð\Mºçpë

e r2(vã)
 U æd$
r2(@ã,
 U ær2(Âã)
 U æ

4 ã9ö�
Zæ



�

� ÆZÊ�� / �
Ë �ºÉ ������Æ �"!#�ºÆ%$SÆ ��Ë
Æ �"!�& Æ ',( *"!0',��( --Æ /IÌ0��ÊcÆpÌ

ð4ÔIÐ 
 3 � F 6 �8359;:<3 � 1 �eÒÃÐ\8;Ó6ÔZCq= ��=&ãA� Q -8
 U æQ=�:NáI3ÃCEÐKDEÏ � Q 8;Mi3ÂOL:LÎj<2Ï�ÐKMZC 
 U 8Ä5~OIÐ ò MIÐ�O365@CEÔIÐ�Mp<IÏ0çGÐ\DB:6áw:LÎ\Î\<IDED7Ð\M�ÎjÐK5v:NáwCEÔI8Ä5@CEÐ\D7Ï�8;MúC7ÔIÐ&OL:LÎj<IÏ´Ð\MZCa3NM2Oú8ÕÏ´FIH;8;ÐK5±CEÔ�3cCa3
CEÐ\D7Ï�3NFIFGÐK36DE8;MIÓ�Ï´36MpëêC78ÕÏ´ÐK5±8;Mì3�OL:LÎj<IÏ´Ð\MZC±8TCB8;5@H;8ÕîJÐ\H;ëºÏ´:JDEÐµ8ÕÏ´FG:6DEC73NMZC@áâ:6D@CEÔ23NC
OL:LÎj<IÏ´Ð\MZC�/
ð4ÔIÐ 1 �KF ��	 � 35D�� 3 	 � H�
h=�) ? ãA� Q -8
 U æQ=À:6áµ3�C7Ð\D7Ï � Q 8ÕM$3 OI:pÎ\<IÏ´Ð\MZC 
 U 8;5�CEÔ2ÐÎj:6ÏµçI8;M23cC78Õ:JM�:6á
3NH;H�C7ÔIÐi3NçG:cÑ6Ð±Ï´ÐK365E<ID7ÐK5K/pPrCÂ8;5ÂOIÐK57ÎjD78ÕçGÐKO�çpë

) ? ãA� Q -8
 U æd$
)>=@? ã,� Q æ � ��=&ã,� Q - 
 U æ6�ýã / > u ö�æ/.> �ýã9ã`ö�pG�jæ_u#ã!� �ýã e r2(vã)
 U æEæ9æ u ��=&ãA� Q -8
 U æ9æ

4 ã9ö�-Zæ

ð4ÔIÐ±Î\:6M259C736MZCk/.>@OLÐjC7Ð\D7Ï�8;MIÐ�5SC7ÔIÐBÐjñÁÐKÎjC4:6á~C7Ð\D7Ï�áâDEÐ�óZ<IÐ\M2Î\ë&8ÕMºÎj:JÏ0çI8;MIÐKO�ÒÃÐ\8;Ó6ÔZC
ö�-I=2ÒÀÔI8ÕH;ÐBCEÔ2Ð0Îj:JM25`CU3NMZC �y=IÒÀÔ2:J5EÐaD736MIÓ6ÐB8Ä54CEÔIÐ08ÕMZCEÐKDEÑc36HSõ s -\ö\ùh=IÎ\:6MZCED7:6HÄ5ÃCEÔIÐ0ÐjñÁÐKÎQC@:Ná
OL:LÎj<IÏ´Ð\MZCvH;Ð\M2ÓNCEÔ~/O�p<2Ó6Ó6Ð�5`C7ÐKOºÑc3NH;<IÐK5Âáâ:6DÀC7ÔIÐK5EÐµÎ\:6M259C736MZC75Â36DEÐ]/ > $$÷¾3NM2OI��$Fs 4im �
õ �cùh/O�pÐjCECE8;MIÓ �*$ öaÏ´ÐK36M25ÀC7Ô23cC@OI:pÎ\<IÏ´Ð\MZC75v3ND7ÐaDEÐKF�Ð\CE8ÕCE8;Ñ6ÐiH;:6MIÓ�=IÒÀÔI8;HÕÐ ��$ws´Ï�Ð�3NM25
CEÔ23NCÀCEÔIÐiOL:LÎ\<IÏ´Ð\MZC75À36DEÐBH;:6MIÓ´çGÐKÎ\36<25EÐ@C7ÔIÐ\ëº3ND7ÐBÏ0<IHÕCE8ÕCE:JFI8;Î6/
ð4ÔIÐaH;3J5`CÀÏ´ÐK3J59<2DEÐB8Ä54CEÔIÐ0:6MIÐB<25EÐKO�áâ:6DÂCEÔIÐiOLÐ\CEÐKDEÏ´8;M23cC78Õ:JMº:6á�3´OL:LÎ\<IÏ´Ð\MZCv5EÎ\:6D7Ð

Ó68;Ñ6Ð\Mì3ê<25EÐ\D�ï 5vD7ÐKóZ<IÐ�5`C�/Ol±8;Ñ6ÐKMì3êóZ<IÐKDEë¶C7ÔIÐ´5EÎ\:6D7Ði:NáSÐ�36ÎUÔúOI:pÎ\<IÏ´Ð\MZCa8ÕMìÒÀÔI8ÄÎUÔ»CEÔ2Ð
óJ<2Ð\D7ë�C7Ð\D7Ï&5±36DEÐµFID7ÐK5EÐ\MZC@8Ä5BÎ\3NHÄÎj<2H;3NCEÐKO»çZë»3JOIOL8;MIÓ¾C7ÔIÐ&Îj:JÏ0çI8;MIÐKO»ÒwÐK8ÕÓJÔJCU5v:6áqCEÔ2ÐK5EÐ
CEÐ\D7Ï&5±áâ:6DBC7ÔIÐ¾59FGÐKÎ\8 ò Î&OL:LÎj<IÏ´Ð\MZC�/>ð4ÔIÐ¾OL:LÎj<IÏ´ÐKMJCU5BDEÐ\CED78ÕÐKÑ6Ð�O¸CE:¸Ï&3NC7ÎUÔìCEÔIÐ&<25EÐ\D�ï 5
óJ<2Ð\D7ëê3ND7Ð@F2DEÐ�59ÐKMJC7ÐKO�D736MIî6Ð�O�3JÎ\Î\:6DUOL8ÕM2Ó0C7:µC7ÔI8Ä5Â5EÎ\:6D7Ð6/

� áâ<IDECEÔIÐKD@Ð\ípCEÐ\M�598;:6M»8Ä5vCE:êÐ\íLFIHÕ:J8TCB36OIOI8TC78Õ:JM23NH�8ÕMLáâ:JDEÏ&3NCE8;:6Mú36ç�:J<LCvC7ÔIÐµÎ\:6H;HÕÐ�ÎQCEÐ�O
OL:LÎj<IÏ´Ð\MZCU5eCEÔ�3cCSD7ÐjáâÐKD75�C7:aCEÔ2Ð\8;DSD7Ð\H;Ð\Ñc3NM2Î\Ð4CE:03a5EFGÐKÎj8 ò ÎÂCE:6F28;ÎÀ:JDqD7ÐKóZ<IÐK59CK/ �vÎ\Î\:6DUOL8;MIÓ
CE:&C7ÔIÐiMI:6CE8;:6M¶CEÔ�3cCvçG:NC7Ô¶CEÔIÐ�3Nç25EÐ\M2Î\Ði3NM2O�C7ÔIÐ0FID7ÐK5EÐ\M�ÎjÐa:Náq5EÐK36D7ÎUÔ�CEÐKDEÏ&5Â8;M»3&OL:LÎQÖ
<IÏ´Ð\MZCi8;5iÐKóZ<23NH;H;ë»8ÕÏ´FG:6DEC736MJC�=>:6<2DaÓ6:J36He8;5±C7:»36ÎKÎjÐ\FIC0OL:LÎj<IÏ´Ð\MZCU5aÒÀ8TC7ÔýÓ6:p:LO»C7Ð\D7Ï´5
çZëºD7Ð �`ÐKÎjCE8;MIÓ¾OL:LÎj<2Ï�ÐKMZC75ÂÒÀ8ÕCEÔ2:6<LC±Ó6:p:LOêC7Ð\D7Ï&5\=G3NM2OºC7:¾DEÐ �`ÐKÎjC@OL:LÎj<IÏ´ÐKMJCU5ÂÒÀ8ÕCEÔ¸ç23JO
CEÐ\D7Ï&5±çZëì36Î\Î\Ð\FLC78ÕM2ÓºOL:LÎ\<IÏ´Ð\MZC75BÒÀ8ÕCEÔI:J<LCaç236OúCEÐKDEÏ&5K/�ð4ÔIÐ´DEÐ�59<IHÕC±CEÔIÐKMéÒÀ8;H;H
çGÐ´CEÔ2Ð
MIÐjCÂç236H;36M2ÎjÐBçGÐjC`ÒÃÐ\ÐKM�ÓJ:Z:LOº3NM2Oºç23JO¾C7Ð\D7Ï&5\/
ð4ÔIÐÀÎj:6ÏµçI8;M23cC78Õ:JM0:Ná2CEÔIÐÀFID7ÐK5EÐ\M�ÎjÐÃ:6De3Nç25EÐ\M�ÎjÐÃ:NáG3vCEÐKDEÏ 8ÕM´3BOL:LÎj<IÏ´Ð\MZC�CE:JÓ6Ð\CEÔIÐKD

ÒÀ8TC7ÔúC7ÔIÐ&3NçG:cÑ6Ð0M2:NCE8;:6Mé8Ä5@ÓJ8ÕÑJÐ\MìçZë¶C7ÔIÐ&Îj:JÏ�FG:6M2Ð\MZC75��»36M2O��éCEÔ�3cCiÎj:JDED7ÐK5EF�:JM2O¶C7:
FIDEÐ�59ÐKM2ÎjÐ´3NM�Oú3Nç�59ÐKM2ÎjÐJ=GD7ÐK5EFGÐKÎQC78ÕÑJÐ\H;ë6/GPrá�� 8Ä5±CEÔIÐµCE:6C736HeMZ<2Ï0çGÐ\DB:NáSîpMI:cÒÀMìDEÐKHÕÐKÑc3NMZC
OL:LÎj<IÏ´Ð\MZCU50C7:ì3ì59FGÐKÎ\8 ò ÎêCE:JFI8ÄÎ �yD7ÐKóZ<IÐ�5`C�3NM2O
	ú8;50CEÔIÐºMp<IÏ0çGÐ\D�:Ná@îZM2:cÒÀM�DEÐKHÕÐKÑc3NMZC
OL:LÎj<IÏ´Ð\MZCU5´CEÔ23NC¾Îj:6MZCU3N8;M!C7ÔIÐ»óZ<IÐ\D7ëüCEÐKDEÏ�ÒwÐ¶Ó6Ð\C&áâ:6D´C7ÔIÐ¸FID7ÐK5EÐ\M2Î\Ðº36M2O�3Nç25EÐ\M2Î\Ð
Îj:6Ï´FG:6MIÐKMZC75aõ -cùr=>õTö scù K

� $ H;:6Ó ��

 H
�� H �

ãh÷ sZæ

� $ HÕ:JÓ � H
��� H 
 H ���
�� H �

ãh÷Löyæ

ÒÀÔIÐ\D7Ð�x p�	ý8;5¾CEÔIÐúMZ<2Ï0çGÐ\D¾:6áB8;D7DEÐKHÕÐKÑy36MZC&OI:pÎ\<IÏ´Ð\MZC75êÒÀÔIÐ\M�C7ÔIÐú5EÐK36D7ÎUÔ CEÐKDEÏ�8;5
FIDEÐ�59ÐKMZCK= e p��$8Ä5wCEÔIÐ±C7:NC736HÁMZ<2Ï0çGÐ\D4:Ná
îZM2:cÒÀMê8;DED7Ð\H;Ð\Ñc3NMZC4OL:LÎj<IÏ´Ð\MZCU5\=�� p�	i8Ä5ÃCEÔ2Ð
MZ<2Ï0çGÐ\Dq:6áÁD7Ð\H;Ð\Ñc36MJCSOI:pÎ\<IÏ´Ð\MZC75qÒÀÔIÐ\M´C7ÔIÐv5EÐK3NDUÎUÔµCEÐ\D7Ï 8Ä5q36ç259ÐKMZCS3NM2O e p xDp���u�	8;5@CEÔ2Ð�Mp<IÏµç�ÐKD@:6áw8;DED7Ð\H;Ð\Ñc36MJCBOL:LÎj<IÏ´ÐKMJCU5±ÒÀÔIÐ\D7ÐiC7ÔIÐ�CEÐ\D7Ï�8Ä5±36ç25EÐ\MZCK/�ð4ÔIÐ´5EÎ\:6D7Ðiáâ:JD
ÐK36ÎUÔ¸OL:LÎ\<IÏ´Ð\MZCÂ8;5ÂCEÔIÐKM¸ÐK59CE8;Ï&3cCEÐ�OºçZë¶36O2OL8ÕM2Ó´CEÔIÐiF2DEÐ�59ÐKM2ÎjÐaÎj:JÏ´F�:JMIÐ\MZC75Àáâ:6DÀC7Ð\D7Ï´5



�

FIDEÐ�59ÐKMZC48;MºCEÔIÐaOL:LÎ\<IÏ´Ð\MZCv3NM2OêCEÔ2Ði3Nç25EÐ\M2Î\ÐaÎj:6Ï´FG:6MIÐKMZC75Ãáâ:6D4C7ÔIÐi5EÐK3NDUÎUÔ¾C7Ð\D7Ï&5ÃCEÔ23NC
3ND7Ð±M2:NCÀFID7ÐK5EÐ\MZCÀ8ÕMºCEÔ2ÐiOL:LÎj<IÏ´Ð\MZC�/
åÀÐ\8;MZCEÐ\D7FID7ÐjC78ÕMIÓÃC7ÔIÐS3Nç�59ÐKM2ÎjÐ��yFID7ÐK5EÐ\M2Î\Ð
Î\:6Ï´FG:6MIÐKMJCU5�ÒÃÐe<259Ð�C7ÔIÐqD7Ð\H;Ð\Ñc3NM�ÎjÐ�ÒwÐK8ÕÓJÔZC9Ö

8ÕMIÓ´ÓJ8ÕÑJÐ\MºçZë
N $ � ? ãA� U æd$ �

� y�� �
� H
�
� y�� �


 H
�
� y�� �� H 
 H ���
�
� y�� �

4 ãh÷6÷Jæ

�p8ÕM�ÎjÐv3JÎ\Îj:JD7OI8ÕMIÓ±C7:êã|÷J÷6æQ=NCEÔIÐÂÓJ:p:pO�C7Ð\D7Ï&5eÔ23yÑ6ÐÀFG:J5E8ÕCE8;Ñ6ÐÀÒÃÐ\8;Ó6ÔZC75q36M2OµCEÔIÐ@ç236OµC7Ð\D7Ï´5
MIÐ\ÓZ3cCE8;Ñ6ÐJ=SC7ÔIÐúÐ\ñGÐ�ÎQC¶:Náµ57Îj:JDE8;MIÓüáâ:JDº36ç25EÐ\M2Î\Ðú8Ä5�3JÎUÔI8ÕÐKÑ6Ð�O�8ÕM2OI8ÕD7ÐKÎjCEH;ë�CEÔID7:6<IÓJÔ CEÔ2Ð
3Nç25EÐ\M2Î\Ð&:NáÂÎj:JMZCED78ÕçI<ICE8;:6Mý:NáÀç23JOéCEÐ\D7Ï ÒwÐK8ÕÓJÔJCU5±CE:ú57Îj:JDEÐ�5\/>ð4Ô2Ð¾ÐKóZ<I8;Ñc3NH;Ð\M2Î\Ð¾:Ná4CEÔ2Ð
C`Òw:¸OL8ÕñGÐKDEÐKMZCaCEÐKÎUÔ2MI8;óZ<IÐ�5±áâ:6DiD7Ð\H;Ð\Ñc36M2ÎjÐ´ÒÃÐ\8;Ó6ÔZCE8;MIÓ2=GC7Ô23cC08Ä5K=qã|÷ sZærÖQã|÷Iö�æ±3NM2O�ãh÷6÷6æj=�8;5
3NHÄ59:¶8;M2OL8ÄÎ\3cC7ÐKOýçpë»C7ÔIÐ&áä3JÎQCiC7Ô23cC N $ � p ��Ô2:6HÄOI5aÒÀ8ÕCEÔ s
4i�¶36O2OLÐKOìáâ:6Dµ5`CU3cCE8Ä59CE8ÄÎ\3NH
DEÐ�365E:6M25BC7:ì36HÕH;:cÒ�áâ:6D0<2M2ÎjÐKD9CU3N8;MJC`ëJ/~PráÂÒÃÐêD7Ð\FIHÄ36Î\Ð&CEÔ2Ð�Îj:JHÕH;ÐKÎjCE8;:6MýáâD7ÐKóZ<IÐKM2ÎjëýÒÃÐ\8;Ó6ÔZC
ã`ö m6æ4ÒÀ8ÕCEÔ¶CEÔ2Ð0ÒÃÐ\8;Ó6ÔZCÂÓ68;Ñ6ÐKM¸çZëéã|÷J÷6æ48;MúÎj:JÏ0çI8;MIÐ�O�ÒÃÐ\8;Ó6ÔZCÂáâ:JDEÏµ<IHÄ3&OLÐ ò M2ÐKO¸çpëìã9ö�-Zæ
ÒwÐ0ÎK3NMºC736î6Ða8;MZCE:êÎ\:6M25E8;OIÐ\DU3cCE8;:6M¶3cá C7Ð\DvCEÔIÐ ò D759Cv8ÕCEÐ\DU3cC78Õ:JM¸5`C7Ð\F¶CEÔ2Ð0D7Ð\H;Ð\Ñc3NM2Î\Ða:Ná�CEÔ2Ð
OL:LÎj<IÏ´Ð\MZCU5\/
ð~:±<25EÐ±ãh÷6÷6æ~8;MLáâ:6D7Ï&3cCE8;:6MµÒÀ8TC7ÔµD7ÐK5EFGÐKÎQC�C7:vC7ÔIÐ4DEÐKHÕÐKÑy36M2ÎjÐw:NáÁOL:LÎj<IÏ´Ð\MZCU5~C7:aóJ<2Ð\D78ÕÐ�5

59ÔI:J<IHÄOBç�ÐSÎ\:6H;HÕÐ�ÎQC7ÐKO�/KP^MiÏ&3NMpë@5EëL5`C7Ð\Ï&5\=\CEÔIÐS8ÕMLáâ:JDEÏ&3NCE8;:6Mi3NçG:6<IC~ÒÀÔIÐjC7ÔIÐ\D
3ÂOL:LÎj<2Ï�ÐKMZC
8;5vDEÐKHÕÐKÑy36MZCv:6D@8ÕD7DEÐKHÕÐKÑc3NMZCÀCE:º3&<25EÐ\D�ï 5ÀD7ÐKóZ<IÐ�5`C@8;5@FID7:cÑZ8ÄOLÐ�OºOI8ÕD7ÐKÎjCEH;ë�çpë�CEÔIÐµ<259ÐKD@36M2O
CEÔI8Ä5±8;5@îpMI:cÒÀMú365 �83�
43 J � � 153 6 3535D�� � 1 � /�ð4ÔIÐ\D7Ðµ36DEÐJ=2ÔI:cÒÃÐ\ÑJÐ\D�=�3NF2FIDE:Z36ÎUÔIÐ�5À:NáwF259ÐK<2OL:6Ö
DEÐKHÕÐKÑy36M2ÎjÐ±áâÐKÐKOLç23JÎUî¾ÒÀÔIÐKM�C7ÔIÐaOL:LÎj<IÏ´ÐKMJCU5Â3ND7Ða3NMIM2:NC73NCEÐ�OêçGÐjáâ:JDEÐKÔ23NM2O>/
1wëê<2598;MIÓµCEÔIÐiÎ\HÕ<�5`C7Ð\D78ÕMIÓ&36FIFID7:J36ÎUÔ�OLÐK57ÎjD78ÕçGÐKO�8;M��LÐKÎQC�/2÷µÒwÐaÎ\36M�Ô�3yÑ6ÐB3N<LC7:6Ï&3cCEÖ

8;ÎK3NH;HÕëê3´D7:6<2Ó6ÔêÐ�5`C78ÕÏ&3NCE8;:6M¶:Ná � CE:&çGÐa<25EÐKO�8ÕMüãh÷6÷6æj/G?w:6M�598ÄOLÐ\D78;MIÓ0C7Ô23cCÂÐ�36ÎUÔ¶ÎjH;<259CEÐ\D
Îj:6MZCU3N8;M25eC7Ð\D7Ï´5SÒÀ8TC7Ôê5E8ÕÏ´8;H;36DSÏ´ÐK36MI8ÕM2Ói:6DqÒÃ:6DUOI5�C7Ô23cC43ND7ÐÂÏ´:J59CSFID7:6ç236çIH;ë0áâ:J<IM2O´:6M2Ð
ÎjH;:J5EÐiCE:º3NMI:6CEÔIÐKDvÒÃÐµÎK3NMú3J5E5E<IÏ´ÐiC7Ô23cC±ÐK36ÎUÔì59<2ÎUÔìÎjH;<25`C7Ð\DBÎj:JÏ�F2DE8Ä59Ð�5v3�
 �Uÿ 	,1\/Áð4Ôp<25
CEÔIÐ�Mp<IÏ0çGÐ\D±:NáwOI:pÎ\<IÏ´Ð\MZC75vCEÔ�3cCa3ND7Ð0D7Ð\H;Ð\Ñc3NMZCvC7:�3�59FGÐKÎ\8 ò Î0CE:JFI8ÄÎ0Î\36M»çGÐ0áâ:J<IM2O»çpë
ÐK59CE8;Ï´3NCE8;MIÓ±CEÔIÐvMZ<2Ï0çGÐ\De:Ná�OL8ÕñGÐKDEÐKMZCeOI:pÎ\<IÏ´Ð\MZC75qÐK36ÎUÔµCEÐKDEÏ ç�ÐKHÕ:JMIÓ68;MIÓ±CE:±C7ÔIÐÂÎjH;<259CEÐ\D
3NFIFGÐK36D75a8;M>/�� 8TC7ÔüCEÔ28;5�365759<2Ï�FICE8;:6MüÒÃÐ¾ÐjíIÎjH;<2OLÐêDEÐKHÕÐKÑy36MZCµOL:LÎj<IÏ´ÐKMJCU5aC7Ô23cC´OL:»MI:6C
Îj:6MZCU3N8;MiCEÔ2Ð45EÐK36D7ÎUÔiCEÐ\D7Ï áâ:JD7Î\8ÕMIÓ 	ÀC7:±çGÐ4ÐKóZ<236HZÒÀ8ÕCEÔ xe/Nð4Ôp<25K=KC7ÔIÐÀÎj:JMJC78ÕM2Ó6Ð\M�ÎjëBC736çIH;Ð
õ -Nù>Ô2365ÃC7ÔIÐBáâ:6D7Ï+FID7ÐK5EÐ\MZC7ÐKO�8ÕM 	
8ÕÓ�/2øI/

� ªZ¦��	��
p¬ ghbZ®JW7�6ktbZ³±YKbZ®0[`WUstWUxKYKbJlUW4[`WUXJ[`W7m^WUbc]9Y\]`ktd�bJm
� �
�	���Jª��2¨����2«��������I¨Q§
� �

����«���� �
�2¨U§ � ! � !
" ��#$�
%&�
# � '(�)! *+�)' *,� !

' *+�)' *

- .)/10D�>Û2àW����ÙSÚ�� �����?�ZÞB�^Ú
�
�$MZ<2Ï0çGÐ\DÂ:6áe÷ 
 
32vðÀôI'üOL:LÎ\<IÏ´Ð\MZC75ÀÒÃÐ\D7ÐaÎj:JHÕH;ÐKÎjCEÐKO�áâD7:6Ï�C7ÔIÐaÒÃÐ\ç>=IÏ´:Z5`CÂ:6á~CEÔ2Ð\Ï
Îj:6MZCU3N8;MI8ÕM2ÓvC7:6<ID78;59CE8ÄÎ48;MLáâ:6D7Ï&3cCE8;:6M~/yð4Ô2ÐK5EÐÂOL:LÎj<IÏ´Ð\MZCU5�ÒwÐKDEÐÃFID7Ð\FID7:LÎjÐK575EÐKOi8;M´:6DUOLÐ\D
C7:



�

DEÐKÏ�:cÑJÐÃ36Mpë�2vðÀôI'ºCU3NÓZ5\=N5EëpÏ0çG:6HÄ5�:6DeMp<IÏ0çGÐ\DU5e3NM�OiC7ÔIÐ\M´C7ÔIÐ\ëµÒwÐKDEÐ45`C7Ð\Ï´Ï´ÐKO�<25E8ÕM2Ó
R�:6DECEÐ\D�ï 5v59CEÐ\Ï´Ï´Ð\DB8;Mú:JD7OLÐKDvC7:êD7Ð\FIHÄ36Î\ÐiC7ÔIÐ´Òw:JD7OI5@çpëºCEÔIÐK8ÕDa59CEÐ\Ï&5K/�ð4ÔIÐµMp<IÏµç�ÐKDB:Ná
DEÐ�59<IHÕCE8;MIÓ&59CEÐ\Ï&5K=23NM�O¾C7ÔIÐ\D7Ðjáâ:JDEÐBÑ6:LÎK3NçI<IHÄ3ND7ë&598��\ÐaÒ43656
.m s 
2/

����� ��� �
Ì0!KÆZÊ�',��(
	�ÆZÌ+� � !KÌ

?wHÕ<259CEÐKDE8;MIÓºÒÃ3J5B3NFIFIH;8;ÐKOúCE:ºCEÔIÐ&59CEÐKÏ´5aÎ\:6MZC7368ÕM2ÐKO»8;MìCEÔIÐ¾Î\:6H;HÕÐ�ÎQCEÐ�OúOL:LÎ\<IÏ´Ð\MZC75a36M2O
CEÔIÐ2
.m s 
µ59CEÐKÏ´5Â:NáeÒw:JD7O25wÒÃÐ\D7ÐaF236D9C78TC78Õ:JMIÐKOº8;M �3� -´ÎjHÄ36575EÐK5K/LPrCv8;5ÂÒw:JD9C7Ô�Ï´Ð\MZC78Õ:JMI8ÕM2Ó
CEÔ23NC�59CEÐ\Ï&50ÒÀ8TC7Ô�áâD7ÐKóZ<IÐ\M�Îjëé:NáÂ3NFIFGÐK36D736M2ÎjÐ&8;M!OL:LÎ\<IÏ´Ð\MZC75µHÕÐ�5E5iCEÔ236M!ø»3JOIOLÐKOéC7:p:
Ï0<2ÎUÔ¶MI:J8;5EÐBCE:´C7ÔIÐ0ÎjH;<259CEÐKDE8;MIÓ´FID7:pÎ\ÐKOL<2DEÐiÎK3N<25E8ÕM2Ó´5E:6Ï´ÐiÎ\H;3J5E5EÐK5ÃC7:&Ô23yÑ6ÐBÏ´:6D7ÐBCEÔ236M
ö6s s�ÐKHÕÐKÏ�ÐKMZC75ÂÒÀÔ28ÕH;ÐaMI:6D7Ï&3NH~Î\HÕ<�5`C7Ð\DU5ÀÔ236O¶36M¶3yÑJÐ\DU3NÓJÐ@Ï´Ð\Ïµç�ÐKDÂ:NáeÐKHÕÐKÏ�ÐKMZC75Â36DE:J<IM2O
ö � p)÷ sI/wð4ÔI8;5êMI:68Ä5EÐ»Î\3NM Ð�365E8ÕH;ë!çGÐú8;Ó6M2:6D7ÐKO�598;M2Î\Ð¸CEÔIÐìÎjH;<25`C7Ð\D78ÕM2ÓüFIDE:LÎ\ÐKOL<ID7Ð»Î\36M

�
��� ¬�
p¬�� YK_aXZstW4m^¯J°J]^[`WUW7medKf�]`�J[`W7WÀ®Jk��IW7[`WUbc]qlUst¯Jmr]`W7[`m

ç�Ðé5`C7:6FIFGÐKO#ç�Ð\áâ:6D7Ðú5`C7Ð\Ï&5�ÒÀ8TC7Ô#H;:cÒ�áâD7ÐKóZ<IÐKM2Îjë�3ND7ÐúÎ\:6M25E8;OIÐ\D7ÐKOèáâ:6D¶ÎjH;<259CEÐKDE8;MIÓ�:JD



�

çZëüÐKÑc3NH;<23cC78ÕMIÓìCEÔ2Ð�D7ÐK5E<IHÕC75µCEÔIÐ¸36HÕÓJ:6D78TC7ÔIÏ Ó68;Ñ6ÐK5µçGÐjáâ:6D7Ð�CEÔIÐ¸ÎjH;<259CEÐKDE8;MIÓé:NáÂC7ÔIÐ¶HÕ:cÒ
áâDEÐ�óJ<2Ð\M2Î\ë�5`C7Ð\Ï&5\/��L:6Ï´Ð�Ð\íI3NÏ´FIH;ÐK5�:Ná@CEÔIÐ¸ÎjH;<259CEÐKDE8;MIÓéFIDE:LÎ\ÐKOL<ID7Ð�36DEÐºFID7ÐK5EÐ\MZCEÐ�O�8;M
	�8;Ó2/~ö±ÒÀÔ2Ð\D7Ð@C7ÔIÐi57ÎjD7Ð\Ð\M�59ÔI:6C75Ã:Ná
CEÔ2DEÐKÐBÎ\HÕ<�5`C7Ð\DU5À3ND7Ð@FID7ÐK5EÐ\MZC7ÐKO�/

����� � ���rÉ2Ê��2/ !0'äÉ � 	êÆ%!\Ê�'äÆ / / � 	êÆpÌ+� � !KÌ
ð4ÔIÐ¸8ÕMIáâ:6D7Ï´3NCE8;:6MèDEÐ\CED78ÕÐKÑc3NHvÎ\:6Ï´F�:JMIÐ\MZC&Ò4365�CEDU3N8;MIÐ�O!áâ:JD´CEÔIÐì59Ð\C¾:Ná±CEÔIÐ»Î\:6H;HÕÐ�ÎQCEÐ�O
5`C7Ð\Ï´Ï´ÐKOèOL:LÎj<IÏ´Ð\MZCU5�36M2OüC7ÔIÐ¶MIÐKÎ\ÐK575E36DEëý59C73cC78;59CE8ÄÎ\5�ÒÃÐ\D7ÐêÐ�5`C78ÕÏ&3cC7ÐKOè36ÎKÎj:6DUOL8;MIÓ¸C7:
CEÔIÐ´ÐKóZ<23NCE8;:6M25BOLÐ�5EÎ\DE8;çGÐKOì8ÕM �pÐKÎjCK/>ø2/>ð4ÔIÐ´8ÕÏ´FIH;Ð\Ï´Ð\MZCU3cCE8;:6Mé:NáwCEÔIÐ&5EëL5`C7Ð\Ï�8;MpÑ6:6H;Ñ6Ð�5
59<Iç2Ï�8ÕC9C78ÕM2Ó�óZ<IÐKDE8;ÐK5�ÒÀÔIÐKDEÐìî6Ð\ëpÒÃ:6DUOI5¾:JD�F2ÔID73J59Ð�5�36DEÐéÎj:JÏ0çI8;MIÐKO#çpë C7ÔIÐýç�:p:JHÕÐ�3NM
:6FGÐ\DU3cCE:JD75K=q�±å�3NM2O �v. %0/qð4Ô2Ð��±å+:6FLC78Õ:JM�áâ:6DUÎjÐ�5µCEÔIÐ¶OL:LÎj<IÏ´ÐKMJCU5µCE:ýç�ÐºDU3NMIîJÐKO
ÐjíIÎjH;<25E8ÕÑJÐ\H;ëi36Î\Î\:6DUOL8;MIÓÂC7:@C7ÔIÐ\8;Dq57Îj:6D7ÐK5K=yÒÀÔI8;HÕÐÃCEÔ2Ð �v. % :6FLC78Õ:JMµDU3NMIîL5�CEÔ2Ð4OI:pÎ\<IÏ´Ð\MZC75
8ÕMI8ÕCE8Ä3NH;H;ë�3JÎ\Î\:6DUOL8ÕM2ÓüCE:!CEÔIÐéMp<IÏ0çGÐ\Dº:NáaC7ÔIÐéóZ<IÐKDEë CEÐKDEÏ&5êCEÔIÐKë Îj:JMJCU3N8;M 3NM2O CEÔIÐKM
36Î\Î\:6DUOL8;MIÓ¾C7:�C7ÔIÐ\8;Di57Îj:6D7Ð6/GPrCa8;5B:Jç25EÐ\D7Ñ6ÐKO¸CEÔ23NC±C7ÔIÐ¾5EÐKÎj:JM2O»:JFLCE8;:6Mì8;5aÎUÔ�3NDU36ÎQC7Ð\D78R�KÐKO
çZëµç�Ð\C9C7Ð\DqD7ÐKÎK3NH;HTÖrFID7ÐKÎj8Ä5E8Õ:JM0Îj<ID7Ñ6Ð�5\=N5E8;M2ÎjÐÂ3BOL:LÎj<2Ï�ÐKMZCSÎj:6MZCU3N8;MI8ÕM2Ó±Ï&36MZëµ:Ná�CEÔIÐvóZ<IÐKDEë
CEÐ\D7Ï&5~8Ä5
Ï´:6D7ÐqHÕ8;î6ÐKHÕë±C7:vçGÐwÏ´:6D7ÐSD7Ð\H;Ð\Ñc36MJC�CEÔ236M03vOI:pÎ\<IÏ´Ð\MZC
CEÔ23NC�Î\:6MZC7368ÕM25>áâÐ\Ò!óZ<IÐKDEë
CEÐ\D7Ï&5ÂçI<IC@ÒÀ8ÕCEÔ¸ÔI8;Ó6ÔIÐKDÂáâD7ÐKóZ<IÐKM2Îj8;ÐK5K=IC7Ô23cC@ÎK3N<25EÐBCEÔ2ÐµOL:LÎj<2Ï�ÐKMZCKï 5v57Îj:6D7ÐBCE:êç�Ð�óJ<28TC7Ð
ÔI8ÕÓJÔ>/

��5EÐjC´:NáBóJ<2Ð\D78ÕÐ�50Ò4365�59<2çIÏ´8TCECEÐKO C7:úC7ÔIÐº5EëL5`C7Ð\Ï�ÒÀ8ÕCEÔI:J<LC´C736îZ8;MIÓé8ÕMZC7:éÎ\:6M25E8;OLÖ
Ð\DU3cCE8;:6MýC7ÔIÐêD7Ð\H;Ð\Ñc36M2ÎjÐ �`<�OLÓ6ÐKÏ�ÐKMZC75K/
ð4ÔIÐ�5E36Ï�Ðº59Ð\C0:NávóZ<IÐKDE8;ÐK50ÒÃ3J505E<IçIÏ´8ÕC9CEÐ�OüçI<LC
ÒÀ8TC7ÔìCU3Nîp8;MIÓ�8;MZCE:¸Îj:JM25E8;OLÐKD73NCE8;:6MúCEÔIÐ´D7Ð\H;Ð\Ñc3NM2Î\ÐµÒÃÐ\8;Ó6ÔZCU5±CEÔ23NCBÒÃÐ\D7Ð�ÐK59CE8;Ï´3NCEÐ�Oì3Ná CEÐ\D
CEÔIÐvÎ\HÕ<�5`C7Ð\D78ÕMIÓBFID7:LÎjÐ�OL<ID7Ð6/6ð4ÔIÐÀMp<IÏµç�ÐKDq:Ná>OL:LÎ\<IÏ´Ð\MZC75e8;M´:6<IDwÎj:6H;H;ÐKÎQC78Õ:JM´ÒÀÔI8;ÎUÔ´ÒÃÐ\D7Ð
DEÐKHÕÐKÑy36MZC&CE:ýCEÔ2Ðú59<2çIÏ´8TCECEÐKO óZ<IÐKDE8;ÐK5´ÒÃÐ\D7Ð»óZ<I8ÕCEÐ»5EÏ´36HÕHh=S36DE:J<IM2OJm p ö sI=q5E8ÕM2Î\Ð¸CEÔ2Ð
ÒÀÔI:6H;Ð0OL:LÎj<2Ï�ÐKMZC@Îj:JHÕH;ÐKÎjCE8;:6M¸Ò4365ÀH;8ÕÏ´8ÕCEÐ�O�/ �@5v3&D7ÐK5E<IHÕCK=�ÒwÐi:JçLC7368ÕM2ÐKO¶ÔI8;Ó6Ô¸FID7ÐKÎ\8;5E8;:6M
D73NCEÐK5K=>365B8ÕCiÎ\36MéçGÐ¾5EÐ\Ð\Mé8;MìC7ÔIÐ&3yÑ6ÐKD736Ó6ÐjÖrD7ÐKÎ\36HÕH�FID7ÐKÎj8Ä5E8Õ:JMìÎj<2DEÑJÐ¶õÕö6öjùqáâ:6DBC7ÔIÐ¾59Ð\Ca:Ná
CEÔIÐ05E<IçIÏ´8ÕC9C7ÐKO¸óZ<IÐ\D78;ÐK5Â3J5À8;5ÂFIDEÐ�59ÐKMZCEÐKOº8;M¶CEÔIÐ 	�8;Ó2/G÷L/2PrCÂ8Ä5ÂÒÃ:6DECEÔ¶Ï´Ð\MZC78Õ:JMI8ÕM2Ó´CEÔ23NC

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10

A
ve

ra
g
e
-R

e
ca

ll 
P

re
ci

si
o
n

Number of Relevant Retreived Documents

Average Recall-Precision Without Relevance Reweighting
Average Recall-Precision With Relevance Reweighting

�
��� ¬��2¬ owxyW7[9Y\³�WÃ[`W7lQYKstsz²äXJ[`WUlUktm^ktd�b¾lU¯6[`xyWUm�¹qkz]`�&Y\bp®0¹qkz]`�Jd�¯J]q[`WUstWUxKYKbJlUW4[`W7¹
WUkt³��c]`ktbZ³

CEÔIÐ0Î\<ID7Ñ6ÐB:6çLCU3N8;MIÐKOºÒÀ8ÕCEÔ¶D7Ð\H;Ð\Ñc3NM2Î\ÐaDEÐKÒwÐK8ÕÓJÔZCE8;MIÓµH;8;ÐK5À:JM�C7:6F¶:Ná�C7ÔIÐiÎj<ID7Ñ6ÐB:JçLC7368ÕMIÐ�O
ÒÀ8TC7ÔI:6<LCÂD7Ð\H;Ð\Ñc36M2ÎjÐBD7Ð\ÒÃÐ\8;Ó6ÔZCE8;MIÓ2/



�U�

� �ìÜwÙvßL�9ÞB�pà`ÜSÙB�
P^M0C7ÔI8;5�F�3NFGÐ\D�=yCEÔIÐ4<25EÐ4:Ná2ÒÃ:6DUO0Î\HÕ<259CEÐKDE8;MIÓ±8ÕM�C7ÔIÐ4FIDE:Jç23Nç28ÕH;8;59CE8ÄÎw8ÕMLáâ:JDEÏ&3NCE8;:6M0D7ÐjC7DE8;Ð\Ñc36H
CEÐKÎUÔ2MI8;óZ<IÐwÒÃ3J5~F2DEÐ�59ÐKMJC7ÐKOa36M2Oa8ÕC75
F�ÐKD9áâ:JDEÏ&36M2ÎjÐqÔ�365�ç�ÐKÐ\MaC7ÔI:6D7:6<IÓJÔIH;ë@Ï´ÐK3J59<2DEÐ�OBÒÀ8TC7Ô
DEÐ�59FGÐKÎjCÃC7:´CEÔIÐi3yÑJÐ\DU3NÓJÐjÖrDEÐ�Î\3NH;HIFID7ÐKÎ\8;5E8;:6M>/
ð4Òw:´3NH;Ó6:JDE8ÕCEÔIÏ&54ÒÃÐ\D7Ð@8;Ï´FIH;Ð\Ï´Ð\MZCEÐ�OLK

� CEÔIÐaÏ´8;MI8;Ï�8��K3NCE8;:6M¶:Ná
Ï0<LC7<23NH~8ÕMLáâ:JDEÏ&3NCE8;:6M�áâ:6DÀÒÃ:6DUO�Î\HÕ<259CEÐKDE8;MIÓ¸õ �yùh=�3NM2O�=
� CEÔIÐaF2DE:Jç23NçI8;H;8;59CE8ÄÎ±8ÕMLáâ:JDEÏ&3NCE8;:6MºDEÐ\CED78ÕÐKÑy36H�3NFIFID7:J3JÎUÔêÒÀ8ÕCEÔºCEÐKDEÏ&5ÀD7Ð\ÒÃÐ\8;Ó6ÔZC78ÕMIÓ¶õ ��ùh/
ð4ÔIÐ�D7ÐK5E<IHÕC75�36ÎKóJ<28ÕD7ÐKOüF2DE:cÑJÐKOéCEÔ�3cC�CEÔIÐ¶:6D78;Ó68;M23NHw8ÕMLáâ:JDEÏ&3NCE8;:6M�D7ÐjC7DE8;Ð\Ñc3NHÃFGÐ\DEáâ:6DEÖ

Ï´36M2ÎjÐ@Î\3NMêç�Ð@8ÕÏ´FID7:cÑ6Ð�OµÒÀ8ÕCEÔ2:6<LCÃCEÔIÐ@<25EÐ\D�ï 5S8ÕMZCEÐKD9áâÐKDEÐKM2ÎjÐ4C7:0D7Ð\H;Ð\Ñc3NM�ÎjÐ �`<2OIÓ6Ð\Ï´ÐKMJCU5\/
�ÂHÕCEÔI:J<IÓ6Ô¶C7ÔIÐµOLÐKÏ&3NM2OL8;MIÓêÎ\:6Ï´FI<LCU3cC78Õ:JM23NH>M2Ð\ÐKO25Â:Ná�C7ÔIÐµÎ\HÕ<259CEÐKDE8;MIÓ¾36HÕÓJ:6D78TC7ÔIÏ+ÒÃÐ\D7Ð
îZM2:cÒÀMúçGÐjáâ:6D7Ð\Ô�3NM2OìÒwÐ´<25EÐKOì8ÕCiç�Ð�Î\3N<�59ÐJ=Á3J5B8TCaÒ4365±FID7:cÑ6Ð�O�=Á8TC0OLÐ�3NHÄ5±ÒwÐKHÕHeÒÀ8ÕCEÔéCEÔ2Ð
CEÐ\D7Ï�Öhç�365EÐKOºÎUÔ23NDU36ÎjCEÐ\D78Ä5`C78;ÎK5S:6á�C7ÔIÐaç2365EÐ\H;8;MIÐB8ÕMLáâ:JDEÏ&3NCE8;:6MºDEÐ\CED78ÕÐKÑy36H�3NFIFID7:J3JÎUÔ>/

�����7�~Û
�~ÙvßO�?�
� ��� � YKsz]`d�b2nI�@¼tn��ºd�bZ³6nLoÂ¼Tn��
YKbZ³6n	�w¼ � ¼�
qo xyWUl7]`d\[wm^XZYKlUWÂ_adN®6WUs2f;dK[ÃYK¯6]`d�_iY\]`ktlÂktbp®6W7�6kTbJ³J¼
�
dK_a_±¯ZbJktlQY\]`ktd�bJmedKfÁ]`�JWÀo���
 
���� � ��� ���q�6� ��� � � �

� � � � YKsz]`d�b2n��@¼Tn2��¯Zl9�6stW7{cn	�w¼�
v}�W7[`_B²â¹�WUkt³��c]`ktbZ³0Y\XZXJ[`d�YKl9�ZWUmÃkTb�YK¯6]`d�_iYj]`kTlÂ]`W7�N]Ã[`WE]^[`kTW7x�Y\sâ¼
g|b��B¼ � XZY\[`l9���Kd�bZW7m �â­ ®2¼ �EnJghbJf;dK[`_iYj]`kTdKb��SW7]^[`ktWUxKYKs ­ �6XLW7[`kt_aWUbc] � � � � ���

� � � � YKsz]`d�b2n��@¼�
ì}��ZW�m^_iY\[^]aWUbNxNkz[`d�bJ_aWUbc]@f;dK[a[`W7]^[`ktWUxKYKsqmr{6mr]`WU_ W7x�Y\sT¯ZY\]`ktd�b6²|Y�®JxKYKbc]9Y\³�WUm
Y\bp®�X6[`d�°ZstWU_-Yj[`WQYKmU¼
ghb��B¼ � XZY\[`l9����d�bJWUm �â­ ®2¼ �EnJghbJf;dK[`_iYj]`kTdKb��SW7]^[`ktWUx�Y\s ­ �6XLW7[`kt_aWUbc]
� � � � ��� � �Q� �.� � �

� ��� �Sd�°LW7[^]`m^dKb�n � ¼ ­ ¼�
�}��ZWÂXJ[`dK°pY\°Zktstkt]|{µ[9Y\bZ�NktbZ³aX6[`kTbJlUktXZstWÀktb´kz[Q¼���dK¯J[`bZYKsGd\f>V4dclU¯J_aWUbc]9Y\²
]`ktd�b"!#! � � ����� �Ã� � � � �U� �

� ��� �Sd�°LW7[^]`m^dKb�n � ¼ ­ ¼tn$�Kd�bZW7mUn � ¼ �B¼�
 � kt_aXJsTWKnGX6[`d\x�WUb¸YKXJXJ[`d�YKl9�ZWUmv]`d´]`W7�N]v[`WE]^[`kTW7x�Y\sâ¼ê}%�
� �K� ��Y\_±°J[`kT®6³�WÀuÃbJktxyW7[`m^kz]h{��
d�_aXJ¯J]`W7[�&�YK°Ld\[9Y\]`dK[^{�
´YU{ � � ����� �

� �'�i��[`dQ¹qb2n)(Á¼ *
¼tn~V4WUstsTY�(>kTWE]^[9Y6n,+@¼ �J¼tn�®JW � d�¯�-UY6n.(Á¼ +@¼tn)
�W7[`lUW7[Qn.�Â¼ &>¼tn)&�YKk n,�J¼ �w¼�
/�
sTYKm^m
°ZYKm^WQ®»bJ²ä³K[9Y\_ _adN®6WUstmBdKfwbpYj]`¯J[9YKsqsTYKbJ³�¯ZYK³�WK¼0�
dK_aXZ¯6]9Y\]`ktd�bZYKsestktbZ³�¯Jktmr]`kTl7m 
1� bZd6¼ �
� � � � � � � ��� � �

� � �i�
W7lUlE�JW7]`k n1�w¼tn��wktlUd\]^]`kân2&~¼ (Á¼�
 � XLW7WUlE�3�wW7lUd�³KbZkz]`ktd�b4
y}��ZWUd\[^{BY\bp® � �1� g|_aXZst_aWUbc]9Y\]`ktd�b2¼
�J¼��üktstW7{cn#�
�ZktlE�JWUmr]`W7[ � � � � � �

� � �5(�Y\XLd�¯ZstktmUn�ov¼�
6(�[`d�°ZYK°Zktstkz]h{cnI[9YKbZ®JdK_ xKY\[`kTYK°JstWUmÂYKbZ®¾mr]`dcl9�pY\mr]`ktlBXJ[`dclUW7m^m^WUmUn�]`�Jkz[9® ­ ®Jkz²
]`ktd�b2¼,
�lj�w[9YU¹87wktsTs n�9ÃW7¹e²:��dK[`� � � � � ���

� � �5��dKbZWUmUn4�B¼ � ¼�
 � WQY\[`l9��]`WE[`_ [`WUstWUxKYKbJlUWB¹�WUkt³K�N]`ktbJ³�³�ktxyW7bºstkz]^]`sTWB[`W7sTW7x�Y\bZlUWBktb6fÄdK[`_iYj]`ktd�b�¼
��dK¯J[`bZYKs2dKf>V4dclU¯J_aWUbc]9Y\]`ktd�b�!#;´bZd6¼6g � � ��� � � � � � � �

� �U�'�5��dKbZWUmUn<�B¼ � ¼tn<�üktstsTWE]^]Qn.(�¼�
=�SWQY�®6kTbJ³�mvktbúg|bJf;dK[`_iY\]`ktdKb>�wW7]^[`ktWUxKYKs ¼�
�dK[`³�YKb?�ÂYK¯6fÄ_iYKb
(>¯Z°JsTktm^�JW7[`mUn � YKb"*6[9YKbZl7kTm^l7d5��YKstkzfÄd\[`bZkTY � � � ��� �

� �K����
´Y\bZbZktbJ³Jn$�w¼ V±¼tn � l9�6¯6]@-UW�n47@¼�
�*Zd�¯Jbp®ZYj]`ktd�bZmvdKf � ]9Y\]`ktmr]`ktlQYKs)94Y\]`¯6[9YKs,&GY\bZ³�¯ZYK³KW�(�[`dK²
lUW7m^m^kTbJ³J¼)
�gr}A(�[`WUm^m � � � � � �


