
���������
	��
������� ��������������� ����������� �!�#"#���$�%����&('��
)+*,�#"#&(-."����%&/���0���1�
	��
����2

3#46587:9<;>=�?�@A9�7:B6;�7DC

EGFIHKJ:LKFNM�HKOQPRFNM<S6TUF>OWVRJ:LKXYOZHG[�OQF]\UJ:LK^_M�F�[
`<a�`<bRced<bgfgh�iRj�kmlonI`

cgfgfRpmqsrRr�tgtgtmlsiRj�kmlung`IrIvgw/c�xgxgyIvRr<`<a�`RbRc>d�bgf�r
z M<^${>|NX~}I�8���R�<�R�_��LK|N���NXKM�S���\UJ:LK^_M�F�[

�_�������/���<�R�$� �>OWX�{�M�{8J:L�{eLKJ�XYJ�FIHKX�M#�eJ:H�M<OQSQJ(�_�>J�XY�DLKOW{eHKOQPRF_P<��PR|eL��UFIHKPg�~�RJ�FIH
��L�M<^$J:��P<LK�8��EuH�M<SQSQP/��X�M�XYP���HG��M�LKJ�M��RJ�FIH�HKP# 8J~XY{8J���OZ¡�J��_J:F�HKOZLKJ�SZ[$|>XYOQFN�
XsH�M<F>¢
�>M�L��£^_M�LK�I¢o|N{�S�M�FN�<|�M<�<J�X���LKPR^¤HK�>J+¥eJ�^_M�F�HKOQ�]¦�J: £��PR^$^§|NFNOZHu[I��FNM<^$J�SZ[
¨~©�ª��6¨«©¬ª­¥e���NJ�^_M��6M<F��®¨«|>SQJ/¯±°³² }/´�� � �NJ$ �M�XYOQ�_M<�RJ:F�H
��P<^${8PRF>J�FIHKX�M�LKJ
OW�>J:F�HKOZ¡NJ(��M�F���HK�>J�OZL�OW^${>SQJ�^$J�FIH�M�HKOQPRF�|NXYOQFN�§LKJ�SWM�HKOQPRFNM<Sµ�>M�H�M� �M<XYJ:XUM�F���¶RM/V<M
HKJ����NF>PRSQPR��[£OQX��eJ�XY�:LKOQ 8J(�·� � �NJ®M<�<J�FIHKX��:PR^$^�|>FNOQ�(M/HKJ]VeOWM�XsH�M�F��NM/L��¸EGFIHKJ:LY¢
F>J:H�{>LKP�HKPI��PRSQX��NªN|>LYHK�>J:LK^$P<LKJR�I��J¬XY|N�<�RJ�XsH«M��:HKOQPRF�LK|>SQJ�X�HK��M/H~M<SQSQP/�¹M��RJ�FIHKX�HKP
 8J��:PR^$J#M<�DHKOWVRJ
XY{8P<FIH�M<FNJ:PR|NXYSZ[I��M<X���J�SQS�M�XUM���L�M<^$J:��P<LK����P<L«OQF�HKJDLY�ºM<�:OWF>�$HK�NJ
M��RJ�FIHKX»��OQHK�$OQFIHKJ�SQSQOQ�RJ�FIH�M<{N{>SQOW��M�HKOQPRF>XmHK�NM�Hm�(M<F${8JDLY�¼P<LK^½SQJ(M/LKFNOQFN�#M�SW�<P<LKOZHK�N^$X
P�L«P�HK�NJ:L~��P<^${NSQJ:¾_H�M<XY��X��

¿ ÀNÁ~Â8Ã·Ä�Å§Æ
ÇAÂ·ÈKÄ~Á

É 4�CDB·9$7:9<Ê�9�4NC#Ëe9R;�7�=«ÌU9$B6;gÍ>9�Ì�Î�CD469<=:=�9R5ÏCDB·9ÐC:7D9<Ñ�9<4658Ò>Ó6=#=DÓ6Ê�Ê�9<=:=�Ò�Ô�@·7:ÒIÌ#=�9<7�Õs@6;e=D9<5
Ì«9<@�;eÖ·Ö·×�Î�Ê<;IC:Î�Ò>46=�Ø�3ÙÍg;>=KC
;e7D7�;gË]Ò�Ô�ÚeÒ�Ò85·=#;e465�=�9<7DÍ�Î¼Ê/9R=�Ê�;�4�@A9$@�Ò>Ó·ÚeBNC#Ò>7#7D9R=�9<7DÍ>9<5
Òe4·×�Î�469eØ�ÛÜÒ>=�C§ÒeÔ�CDB69<=D9�Ò�Ýµ9�7:Î�4·Ú>=§7D9RÞNÓ·Î�7:9�Ñ];e4NÓ�;�×�Î�4NCD9<7:;>Ê(C:Î�Ò>4�CDB·Ò>Ó·ÚeB»Ø�ß¬B·9<7D9�Ô�Òe7:9eàA;
×�ÒeC�ÒeÔ�Ì«Ò>7Dá�B6;>=
@A9�9<4�58Ò>4·9�Î�4.C:7DË�Î�4·ÚâC:ÒÏ;eÓ8CDÒ>Ñ];ICD9�Ö·7:Ò�Ê�9<=:=�9R=
;>Ê/7:Ò>=:=�CDB69 É 4NCD9<7D469/C<Ø
ß¬B·9�ã�ä�ãåÊ/Ò>Ñ�Ñ�Ó·4·Î�CKË�B6;e5Ü=DÒeÑ±9�=DÓ6Ê�Ê�9<=:=#Î�4æ589�ç64·Î�4·ÚâÑ±9<=:=D;eÚe9_;e465.3
è É =KC�;�465·;e7:56=
Ô�Òe7�Î�4·Ô�Òe7:Ñ±;�CDÎ�Òe4�9/é·Ê�B6;�46Úe9eØgê#ÒIÌU9�Í>9�7Rà�C:B·9¬Úe9<4·9�7�;�×�Ê/Ò>46=�9<46=DÓ6=�=�9<9�Ñ]=�CDÒ�@�9UCDB�;IC�;�Ú>9�4NC
CD9<Ê�B64·Òe×�ÒeÚ>ËæÌ�Î�×�×«Ó·×WC:Î�Ñ];�CDÎ�Íe9�×�Ë£;�×�×�ÒIÌëÖ·7:9�Í�Î�ÒeÓ6=D×�Ë�Ó·46=D9�9<4£×�9<Íe9�×¼=_ÒeÔ¬ì69/é8Î�@·Î�×�Î�CKË�Î�4£CDB69
Î�4NCD9<7:;>Ê(C:Î�Ò>4®;�465+;e5�ÕsB·Ò8Ê
Ê�Òe48ç�ÚeÓ·7�;IC:Î�Ò>4âÒ�Ô�;�=�Ì¬;�7:ÑíÒ�Ô�;eÚe9<4>C�=�Ø�3î×�ÒeCUÒeÔm7:9<=D9<;�7�Ê�B]B6;>=
@�9<9�4ï58Ò>4·9âÎ�4¸CDB·Î¼=�;e7D9R;·ð»B6ÒIÌ«9<Íe9�7Rà»;�Ú>9�4NC$CD9RÊ�B·4·Ò>×�Ò>ÚeËæB�;e=_Ë>9/C_C:Òæ;eÊ�B6Î�9<Íe9];ÜÑ];IñKÒ>7
Î�Ñ±Ö6;>Ê(C
Ò>4+C:Ò85·;gËµò = É 4NC:9�7:4·9/CRØ�ó�9RÊ/9�4NC:×�Ë>à·CDB69�ô�9�Ñ];e4>C:Î�Ê_õ�9<@ÜÎ�4·Î�CDÎ¼;IC:Î�Í>9_B6;>=�ÚeÒeC�CD9<4Ü;
×�ÒeC~Ò�Ô�;ICDCD9�4NC:Î�Ò>4»Ø>ß¬B·9�Î¼589R;ÐÎ�=�CDB6;�C~Ì�ÎWC:B±CDB·9§589/ç646ÎWC:Î�Ò>4]Ò�Ô�;$=KC�;eÊ�á�ÒeÔ»=KC�;�465·;e7:5�Ñ];�7:áNÕ
Ó·ÖÜ×�;e4·ÚeÓ�;�Úe9R=#=DÓ6Ê�BÜ;e=
ó
ö§÷Uà�ó
ö§÷øô8Ê�B·9<Ñ];·à�ö
3
Û.ù�ú$û É ù�à�;e465�ó�Ó·×�9<Û.ù~àA=DÒ�ÔºCKÌ¬;�7:9
;�Úe9<4NC:=»Ì�Î�×�×N@A9¬;�@·×�9�C:Ò�Ê�Òe×�×�;e@�Ò>7:;�CD9%Òe4�;#×¼;�7:Úe9~=:Ê�;e×�9«Ì�ÎWC:B·ÒeÓ·C�B6;gÍ�Î�4·Ú�C:Ò
@A9U589<Ö�9<46589<4>C
Òe4�;+=�9�C�ÒeÔ�Ö·7:9<589�ç64·9<5æÎ�4NC:9�7DÔo;eÊ/9R=�Ø»ü«ÒeÑ±Ñ±Òe4�=�B6;e7D9R5ÜÒe4NC:Òe×�ÒeÚeÎ�9<=§;�7:9$CDB6ÒeÓ·Ú>B>C�CDÒÏ@A9
CDB·9ÐÊ/7:Ó6Ê/Î¼;�×�Ê�9�4NCD9<7DÖ·Î�9<Ê�9
ÒeÔ»CDB·Î¼=UÍ�Î�=DÎ�Ò>4®@�Ë±Ô�Òe7:Ñ];�×�×�Ë]Ê�Òe46Ê�9�Ö8C:Ó6;�×�Î�ý<Î�46Ú_CDB69Ð;eÚe9<4>C�=�ò�;�Ö·Õ
Ö·×�Î¼Ê�;�CDÎ�Òe4â58Ò>Ñ];�Î�4æþWÿ��GØNãUÒe×�9�Ë�9/CU;e×uØN9/é�C:9�465±C:B·Î¼=~Î¼589<;�;�465â=DÓ·Ú>Úe9<=�C%CDB�;ICU;e4®;�Ú>9�4NC~Ê�;e4
@�9ÐÊ/Ò>46=KC:7DÓ�Ê(CD9R5±9�4NCDÎ�7:9�×�Ë�Ó�=�Î�4·Ú�Ñ];e7DáNÕsÓ·Ö.þ ä��Gà�;�×�×�ÒIÌ�Î�4·Ú�;�589RÊ/×¼;�7�;ICDÎ�Íe9#=DÖA9<Ê/Î�ç�Ê<;ICDÎ�Òe4®Ò�Ô
=�ÒeÔºCKÌU;e7D9$;�Ú>9�4NC:=<Ø8õ,9$@�9<×�Î�9�Í>9ÐCDB6;�C#CDB·Î¼=#;eÖ·Ö·7:Ò>;eÊ�BÏÌUÒeÓ·×¼5+=DÎ�Ñ�Ö6×�Î�Ô�Ë®C:B·9�589<Íe9<×�Ò>Ö·Ñ±9�4NC
;�465£;>58ÒeÖ8C:Î�Ò>4¸Ò�Ô#;�Ú>9�4NC:=�C:7D9<Ñ�9<4658Ò>Ó6=�×�ËeØ É 4¸CDB·Î¼=�Ö�;�ÖA9�7Rà»Ì«9]Ö67D9R=�9<4>C]û§4>C:Ò>3
Úe9�4NCRà»;
Ö·×�;�C�Ô�Ò>7DÑíÔ�Ò>7¬CDB·9$=DÖ�9RÊ/Î�ç�Ê�;�CDÎ�Òe4®ÒeÔ�;eÚe9�4NC�=~Ó6=DÎ�4·Ú]ó#ö§÷Uà·ó#ö�÷¹ô·Ê�B·9�Ñ];·à8;e465+ó#Ó·×�9RÛ.ù�Ø



û§Ó·7«Î�4·Î�CDÎ¼;�×AÎ�Ñ±Ö·×�9�Ñ±9<4>C�;IC:Î�Ò>4®Ò�Ô�û§4NC:Ò>3#Ú>9�4NC«589R=DÊ�7DÎ�@A9<5]Î�4�þ ���µÎ�=«9/é�C:9�46589R5âÌ�Î�CDB®;�589/Õ
C:;�Î�×�9<5_Ê�×�;>=D=DÎWçAÊ�;IC:Î�Ò>4ÐÒ�Ô·7:Ó·×�9~CKË�Ö�9R=�;e465�CDB·9<Î�7�Î�Ñ�Ö6×�9<Ñ�9<4NC:;IC:Î�Ò>4»àg;�4_9�éNC:9�46=DÎ�Íe9�ÒIÍ>9�7:ÍNÎ�9�Ì
Ò�ÔUCDB·9®;e7:Ê�B6ÎWC:9<Ê(C:Ó·7:9±;e465,ÒeÓ·7_5·9<=DÎ�Ú>4¸Ê�B6ÒeÎ¼Ê/9<=<à»;e=_Ì«9<×�×~;>=_;�589<=:Ê/7:Î�Ö8CDÎ�Òe4¸Ò�Ô¬ÖAÒ>=:=�Î�@·×�9
Ô�Ó8CDÓ·7:9$ÌUÒe7:á]Òe4�Î�4NC:9�Úe7:Î�CKËâÊ/Òe4�=KC:7:;eÎ�4NC:=¬;e465ÏÎ�4NCD9<×�×�Î�Úe9�4NC#;�Ú>9�4NC:=<Ø
ß¬B·9�7D9R=KC]Ò�Ô�CDB6Î�=±Ö6;eÖ�9<7âÎ¼=±Òe7:Ú>;�46Î�ý<9<5ï;>=�Ô�Òe×�×�ÒIÌ#=<Ø%ß¬B·9Ü4·9�éNCâ=D9<Ê/CDÎ�Òe4ø589<=:Ê/7:Î�@�9R=

CDB·9+Úe9�469�7:Î�ÊâÊ�ÒeÑ±ÖAÒe4·9<4>C�=�ÒeÔ
;�4ï;eÚe9<4>C�;�465£B6ÒIÌ�C:B·9<=D9+Ê<;�4­@A9®Ñ±Ò8589<×�9R5­Ó6=DÎ�46Ú�ô�9/Õ
Ñ±;e4NCDÎ¼Ê$õ�9<@.Ñ];�7:áNÕGÓ·ÖÏC:9<Ê�B·4·Î¼ÞNÓ·9<=<ØAô89<Ê(C:Î�Ò>4��â589R=DÊ�7DÎ�@�9R=¬CDB69�Î�4658Î�ÍNÎ¼58Ó6;e×mÑ±Ò858Ó·×�9<=
Ò�Ô
CDB·9�û§4NCDÒN3#Úe9<4NC~Ô�7�;�Ñ±9�ÌUÒe7:á�Î�4�589/C�;�Î�×uØ8ß¬B·Î¼=¬=�9RÊ(CDÎ�Òe4+9�4656=«@�Ë]Î�4NCD7:Ò�5·Ó6Ê/Î�4·Ú±;_ÖAÒ>=:=�Î�@·×�9
9/é�CD9<46=�Î�Òe4¸;�×�×�ÒIÌ�Î�4·Ú+CDB69±=DË8=KC:9�Ñ C:Ò�×�9R;�7:4�@�ËÜB6;gÍ�Î�4·ÚÜ;�4æÎ�4NCD9<×�×�Î�Ú>9�4NC�;�Ö6Ö·×�Î¼Ê�;�CDÎ�Òe4�Î�48Õ
CD9�7DÔo;eÊ�9#Ì�Î�CDB]C:B·9§;eÚe9�4NC«;e465â;>5·;�Ö8C~CDB·9�;�Úe9<4NC~7DÓ6×�9R=~;e=«;$7:9<=DÓ·×WC«Ò�Ô»×�9<;�7:4·Î�4·Ú$Ö·7:ÒeÚ>7D9R=D=<Ø
ß¬B·9$Ö6;�ÖA9�7#Ê�Òe46Ê�×�Ó�589<=¬Ì�Î�CDBÜ;�4ÏÒeÓ·CD×�Î�4·9$ÒeÔ�Ô�Ó·CDÓ·7:9$Ì«Ò>7Dáâ;e465Ï;�=DÓ·Ñ±Ñ];�7:ËeØ

� ���%Ç��	��Ã6Ä~Æ
Á§Å

É 4åC:B·9­7:9<Ê�9�4NCÜËe9<;e7:=<à#=D9�Íe9<7:;e×$589/ç646ÎWC:Î�Ò>46=�Ô�Òe7.CDB·9¸C:9�7:Ñ ;�Ú>9�4NCÜB6;gÍe9¸@A9�9<4 ÚeÎ�Íe9�4mØ
÷·7�;�4·á�×�Î�41;e465�
�7�;�9R=D=D9�7®Ö·7DÒIÍ�Î¼589æ;¹4·Î¼Ê/9æÒIÍ>9�7:Í�Î�9<Ì�ÒeÔ�58Î�ÝA9<7D9<4>CÜ589�ç64·Î�CDÎ�Òe46=+Î�4ëþ � �GØ
ß¬B·9�Ë,589/ç6469®;�4­;eÓ8CDÒ>4·ÒeÑ±ÒeÓ�=$;�Úe9<4NC$;>=�
�Ø�Ø�Ø�;Ü=DË�=�CD9<Ñ¤=DÎWC:Ó6;IC:9<5¸Ì�Î�CDB·Î�4­;�4�5,;�Ö�;�7DC
Ò�Ô
;�4ï9�4�Í�Î�7:Òe4·Ñ±9<4>C�CDB6;�C±=D9�46=D9<=_CDB6;�C�9<4NÍ�Î�7DÒ>4·Ñ±9�4NC�;e465­;>Ê(C:=�Òe4­Î�C<à�ÒIÍ>9�7$C:Î�Ñ±9eà�Î�4
Ö·Ó·7�=�Ó·Î�C#Ò�Ô�ÎWC�=�ÒIÌ�4�;�Úe9<465·;�;�465�=DÒ];e=UCDÒ±9�ÝA9RÊ(C#Ì�B6;�C#ÎWC
=D9�46=D9<=¬Î�4+CDB·9ÐÔ�Ó8C:Ó·7:9��·Ø

����� �����������! #"��%$&���(')�*�!",+� #'���"-'/.0�!�
ã«Ò>×�9<Ë+9�C�;e×uØ�ò =�589�ç64·Î�CDÎ�Òe4.7:9/ç6469<=
CDB·9�=KC�;ICD9<Ñ±9�4NC�;e@�ÒIÍ>9_@�Ë+Î¼589�4NC:ÎWÔ�Ë�Î�4·Ú®C:B·9_ç�Íe9�Ñ];�Õ
ñKÒe7±Ê/ÒeÑ±ÖAÒe4·9<4NC:=�Î�×�×�Ó6=KC:7:;�CD9R5£Î�4ïç6ÚeÓ67D9�ÿeØ%ß¬B·9+Ô�Òe×�×�ÒIÌ�Î�4·Ú.Ö6;e7:;eÚe7�;�Ö·B�=$9/é8Ö·×¼;�Î�4ï9R;eÊ�B
Ê/ÒeÑ±ÖAÒe4·9<4NC<ò =¬Ô�Ó·46Ê/CDÎ�Òe4Ü;e=�ÌU9�×�×m;>=¬B·ÒIÌ1Î�C§Ê�;e4�@�9$7:9�Ö·7:9<=D9�4NC:9<5+Ó6=�Î�4·Ú®ô�9<Ñ];�4NCDÎ¼Ê�õ�9<@
Ñ±;e7DáNÕsÓ·ÖÏ×�;e4·ÚeÓ6;eÚe9R=�Ø21

3�46587:9!;8<=7:9!7:4 ?�Íe9<7DË_;eÚe9<4>C%B6;>=%;�Ñ�9<4NC:;�×�=KC�;ICD9>àIÌ�B·Î¼Ê�B�Î¼=�;Ð=D9/C�Ò�Ô�Ôo;eÊ/C:=%Î�C�@�9<×�Î�9�Í>9<=�C:Ò
@�9$C:7DÓ69eØ6õøB6Î�×�9$CDB69�7:9�;�7:9_;±×�;e7DÚ>9ÐÍg;e7DÎ�9/CKË+Ò�Ô%á�4·ÒIÌ�×�9<58Ú>9�7:9�Ö67D9R=�9<4>C�;IC:Î�Ò>4®C:9<Ê�B·4·Î¼ÞNÓ·9<=
;gÍg;eÎ�×¼;�@6×�9>à�=�Î�Ñ±Ö·×�9«58Î�7D9RÊ(C:9<5Ð×¼;�@A9�×�9<5ÐÚe7�;�Ö6B6=�B6;gÍ>9%@�9RÊ/ÒeÑ±9~CDB·9�Ñ±9�CDB·Ò85$ÒeÔ6Ê�B·ÒeÎ¼Ê/9%Î�4$CDB69
ô�9�Ñ];�4NC:Î�Ê«õ�9<@]Ê/ÒeÑ±Ñ�Ó·4·Î�CKËeØeû§@8ñK9<Ê/C:=�Òe7�7:9<=DÒeÓ·7�Ê/9R=�à<7D9<Ö·7:9<=D9�4NCD9R5_@�Ë$Úe7�;�Ö·B�4·Ò8589<=<àI;�7:9
Î�4NCD9<7:Ê�Òe4·469<Ê(C:9<5æÍNÎ¼;Ï×�;e@�9<×�9R5.7:9�×¼;IC:Î�Ò>46=�B6Î�Ö6=<Ø�ß¬B·9]ó�9<=DÒeÓ67:Ê�9�ö§9<=:Ê/7:Î�Ö·CDÎ�Òe4�÷67:;eÑ±9�ÌUÒe7:á
> ó#ö�÷@?�Ê�;e4+@A9$Ó6=D9<5+CDÒ]=D9�7:Î�;e×�Î�ý�9$=DÓ6Ê�B+Ú>7:;eÖ·B6=<Ø

<(ACB�46DE9GFIH-JE7KB84L3M4I5=7N9-;O<=7:9!7:4 ô8B6;�7:9<5�û§4NC:Òe×�ÒeÚeÎ�9<=�;�7:9_C:B·ÒeÓ6ÚeBNC§C:Ò+@A9�CDB·9±á>9�Ë�9�48Õ
;�@·×�Î�46ÚÐCD9<Ê�B64·Òe×�ÒeÚ>Ë$Ô�Òe7~;eÚe9<4>C%Î�4NCD9�7:ÒeÖA9�7�;IC:Î�Ò>4»Ø�3½Ê�×�;>=D=�C�;Ié8Òe4·Ò>Ñ�Ë�;e×�Ò>4·ÚÐÌ�ÎWC:B]Ö·7:ÒeÖA9�7DÕ
CDÎ�9<=¬589/ç�4·9<5±Ô�Ò>7~C:B·9ÐÊ/×¼;e=:=�9R=~;�7:9#C:B·9�@6;e=DÎ�Ê§Ê/Ò>Ñ�ÖAÒe469�4NC:=~Ò�Ô�=DÓ6Ê�B®;e4âÒe4NCDÒ>×�Ò>ÚeË>Ø>ß¬B·9<7D9�Õ
Ô�Òe7:9eàeÒ>4NCDÒe×�ÒeÚ>Ë�7:9�Ö67D9R=�9<4>C�;IC:Î�Ò>4�×¼;�46ÚeÓ6;eÚe9<=�×�Î�áe9�ó#ö§÷£ô8Ê�B69�Ñ];�;e465âö#3§Û.ù�ú$û É ùÜÖ67DÒeÕ
ÍNÎ¼589�=�Ë�4NC:;�é£Ô�Òe7�CDB69Ï589�ç64·Î�CDÎ�Òe4³Ò�Ô§Ê�×�;>=D=D9<=�;�4�5­Ö·7:ÒeÖA9�7DCDÎ�9<=±;�4�5£CDB69�Ë­Ê�;e4ï@A9�Ó6=�9R5
CDÒ,Ñ�Ò8589<×�;�=:Ê�B·9�Ñ];æÒ�Ô§;e4ï;�Ú>9�4NC<ò =�Ñ±9<4>C�;�×�=�C:;IC:9eØ%ãU9/Ô�Ò>7D9Ï;�Úe9<4NC:=�Ê�;�4¹=�Ó6Ê<Ê/9R=D=�Ô�Ó·×�×�Ë
9/é·Ê�B6;�46Úe9±Ó·465¸Ó·4�589�7�=KC�;�465,9R;eÊ�B¸Ò�C:B·9�7Rò =_Ñ�9R=D=:;�Ú>9<=<àACDB·9<Ë,=DB·ÒeÓ6×�5¸;�Ú>7D9<9±Òe4­;ÜÊ/Ò>Ñ�Õ
Ñ�Ò>4âÒe4NC:Òe×�ÒeÚeË�CDÒ_Ó�=�9>Ø8û
C:B·9�7:Ì�Î�=D9#Î�C«Î¼=~46Ò�C«Ú>Ó6;�7�;�4NC:9�9<5�C:B6;IC«CDB·9�5·;IC�;_Î¼=�Î�4>C:9�7:Ö·7:9/CD9R5
;eÊ�Ê�Òe7�58Î�4·Ú�C:Ò�CDB·9_=DB6;�7:9<5Ï58Ò>Ñ±;eÎ�4�Ê/Ò>46Ê/9<Ö8CDÓ�;�×�Î�ýR;ICDÎ�Òe4mØ
P ¨«JD�¼J:L HKP �IHYHK{=Q R�R/�%�%��� �TSe� P<LK�,R�¨~©�ªUR��­�IHYHK{8Q R�R/�%�%��� �NM�^$Sº� P�LK�!RI�ïM<F��
�IHYHK{=Q R/R(�%�%���
�e���eOº� |NF>OZ¢u��Sº� �>JIR(LK|NSQJ�^$SVR
��P<L�HK�NJ��eJ:H�M<OQSQJ(�±XY{8J��:OQ¡N�(M�HKOQP<FNX��



Deductive Database

Facts

Derivation Rules

Integrity Constraints

Event Condition Action Rules

MSG In Send Command

����� ����� z P<^${8PRFNJ:F�HKX%P��»M��<J�FNJ:LKOQ�
M<�<J�FIH(�

� 587:4	�-J�
K7
� ACH!5��C7 J 9�
K587�� ó�Ó6×�9R= Ö·×¼;gË ; Ö·Î�Í>Ò�C�;�× 7:Òe×�90;>= CDB·9<Ë ;eÖ·Ö�9R;�7 Î�4
CDB·9
Ô�Òe×�×�ÒIÌ�Î�4·Ú CDB67D9<9
;�Ú>9�4NC Ê/Ò>Ñ±Ö�Ò>4·9�4NC:=<Ø É 4NC:9�Úe7:Î�CKË Ê/Ò>46=�CD7�;�Î�4>C�= =DÓ6Ê�B ;e=����
����������������� �����!���!"!#�$!"��%$&$!'(�*)&+(,&-.'!/&/��!/ Ê<;�4�@�9¬Í�Î�9<Ì«9R5�;>=�×�Ò>ÚeÎ¼Ê«=�C:;�CD9�Ñ±9<4>C�=�Ó6=�9R5
CDÒâ9�é8Ê�×�Ó�589$Î�×�×�9�Ú>;e×»Ñ±9�4NC:;e×m=�C:;IC:9<=<Ø�ß¬B·9_ó#Ó·×�9RÛ.ù£Î�4·Î�CDÎ¼;ICDÎ�Íe9�Î�=#Ê�Ó·7:7D9<4>C:×�Ë+Ö·×¼;�4·4·Î�4·Ú±C:Ò
Î�46Ê�×�Ó�589$Î�4NC:9�Úe7:Î�CKËâÊ/Òe4�=KC:7:;eÎ�4NC:=UÎ�4�Òe4·9ÐÒ�Ô�CDB·9$469/é�C#Íe9<7:=DÎ�Ò>46=<Ø·ü«Ó67D7:9�4NCD×�ËeàNC:B·9�ËÏ;�Ö·ÖA9<;e7
Ô�Òe7~9�é·;�Ñ±Ö·×�9
Î�4+ô�0�ù > Ê�B·9<Ê�áµà>Ê�7D9R;IC:9
;e=:=�9<7�C:Î�Ò>4»à�7:9/Ô�9<7D9<4>C:Î�;e×6Î�4NCD9�Ú>7DÎ�CKËeà>9/C�Ê�Ø ?%Òe721
Û.ù~ò =
û§@8ñK9<Ê/C
ü«Ò>46=�CD7�;�Î�4>C#ù�;�4·Ú>Ó6;�Ú>9 > û$üUù�?(Ø

3 46J�
54,9-7�
#H-5 J�6 ;V47� ß¬B·9 Ê/×¼;e=:=�Î¼Ê�;e×�Ô�Òe7:Ñ Ò�Ô¸7:Ó·×�9R=ø;�7:9 589�7:Î�ÍI;�CDÎ�Òe4 7DÓ6×�9R=ø=�Ó6Ê�B ;>=
��� �����������8�%���9)&+&,(-:�����8�!$�#�;<����� Ø·ß¬B·9�Ëæ=DÖA9<Ê/Î�Ô�ËÜC:B·9];�Úe9<4NC<ò =
C:9�7:Ñ±Î�4·Ò>×�Ò>ÚeÎ¼Ê�;e×�;e465
B·9�Ó·7:Î¼=KC:Î�Ê®áN46ÒIÌ�×�9R58Úe9®;e465­;e×�×�ÒIÌ 589�7:Î�Í�Î�4·Ú.4·9<Ì Î�4·Ô�Òe7:Ñ±;�CDÎ�Òe4¸Ô�7:ÒeÑ!CDB69®@6;>=�Î¼Ê®=D9/C�Ò�Ô
Ôo;eÊ(C�=�á�4·ÒIÌ�4âC:Ò±CDB·9_;eÚe9<4>CRØ

= 4C9 A67�
#H-5 J�6 ; 4�� ó�9<;>Ê(C:Î�Ò>4Ü7DÓ·×�9<=
589/ç6469_CDB69�;�Ú>9�4NC<ò =�@A9�B6;gÍ�Î�Òe7#Î�4Ü7:9<=DÖ�Ò>46=�9_CDÒâ9<Íe9�4NC�=
;�465ÙÑ±9<=:=:;�Úe9R=�Ø§ó�9<;>Ê(CDÎ�Òe4 7DÓ·×�9<=�;�7:9£Ò�ÔºC:9�4 7:9/Ô�9<7D7:9<5îC:Ò1;e=�?�Íe9<4NC¸ü«Òe465·ÎWC:Î�Ò>4 3
Ê(Õ
CDÎ�Òe4 > ?¬üU3 ?±7:Ó·×�9<=â;e465³B6;gÍe9ÏCDB69ÜÔ�Òe×�×�ÒIÌ�Î�4·Ú,Ô�Òe7:Ñ?>A@�B�C -ED�'�;&;�F!G<'EH&,<I(, ��J ,&K2L ���
�����������������9)&+(,&-.F��%�8����� ØgõøB·Î�×�9�589�7:Î�Íg;�CDÎ�Òe4±7:Ó·×�9R=�Î�48ì6Ó·9<46Ê/9#CDB·9
;eÚe9<4>CRò =�7D9R;e=DÒe4·Î�4·Ú
@NË¸9R=KC�;�@·×�Î�=DB·Î�4·ÚæÊ�Òe46Ê�×�Ó6=DÎ�Òe46=<àm7:9<;>Ê(CDÎ�Òe4£7:Ó·×�9<=�Ê�;e4¸CD7:Î�Ú>Úe9�7�;eÊ/CDÎ�Òe46=�=�Ó6Ê�B¹;e=�=D9�4�58Î�46Ú
9�Ñ];�Î�×uà8Ö67DÎ�4NCDÎ�4·Úâ;�Ñ�9R=D=:;�Ú>9eà�Òe7#=D9�4�58Î�46Ú±;�Ñ±9<=:=:;�Úe9§CDÒâ;e4·Ò�C:B·9�7#;eÚe9<4>CRØ

���K� MON '� �P=�QN�R#�?S	P=�OM%.QR#�?TVU�'����QW� �P=�QW

É 4,;>5·58Î�CDÎ�Òe4,CDÒÏCDB69<=D9�C:B·7:9�9±7DÓ6×�9�CKË�Ö�9R=�CDB6;�C�;�7:9�Ó�=�9R5.C:ÒÏÑ±Ò8589<×%CDB·9R=�9±@6;>=�Î¼Ê±;�Ú>9�4NC
@·Ó·Î�×�58Î�4·Ú]@·×�Ò8Ê�á8=�à8ÌU9ÐÎ�4NCD7:Ò858Ó6Ê�9§C:B·9ÐÔ�Òe×�×�ÒIÌ�Î�4·Ú�CKÌUÒ]Ê�;IC:9�Ú>Òe7:Î�9R=�Ø

X 6846J�
#47�âÉ 4®Ñ];�4�Ëâ;�Ö6Ö·×�Î¼Ê�;�CDÎ�Òe46=UÎ�C�Î�=¬589R=�Î�7:;e@·×�9
Ô�Ò>7¬=DÒeÑ±9Ð=�Ò>7�CUÒ�Ô�Î�4NCD9<×�×�Î�Úe9�4NC�;�Ö·Ö6×�Î¼Ê�;�Õ
CDÎ�Òe4ÏCDÒâÞNÓ·9<7DË®;e4Ï;eÚe9<4>CRò =¬Ñ±9<4>C�;�×m=�C:;�CD9>Ø·õ�9ÐC:B·9�7:9/Ô�Ò>7D9$Ê�Òe46=DÎ�5·9�7#ÞNÓ·9�7:Î�9<=<à8Ì�B·Î�Ê�B�Ê�;e4
@�9�ÍNÎ�9�ÌU9<5Ü;>=
;â5·9�7:Î�ÍI;IC:Î�Ò>4�7DÓ·×�9_Ì�Î�CDB·Ò>Ó8C§7:Ó·×�9_B·9R;e5�Øµó#;IC:B·9�7
CDB6;e4.589�7:Î�ÍNÎ�4·Ú®Ê�Òe46Ê�×�Ó·Õ
=�Î�Òe46=<à8;±Þ>Ó69�7:Ë]ËNÎ�9�×¼5·=UC:B·9ÐÍg;e7DÎ¼;�@6×�9Ð;e=:=�Î�Úe46Ñ�9<4NC:=«Ô�Òe7¬Ì�B·Î¼Ê�B®C:B·9$ÞNÓ·9�7:Ëµò =¬Ê/Ò>4658Î�CDÎ�Òe4ÏÎ�=
CD7:Ó·9�>Q��� �����������8�%���9)&+&,(-ZY���'<$!����/�'�;�# $�� Ø�ß¬B·9<=D9�ÍI;e7DÎ¼;�@·×�9_;e=:=DÎ�Ú>4·Ñ±9�4NC:=§;�7:9ÐCDB·9<4
7D9�CDÓ·7:4·9<5®CDÒ±C:B·9_Ê�;e×�×�9�7RØ



� A67�
#H-5?=V6 ;V47� ÷�Î�46;�×�×�ËeàAÌ«9�Ê�Òe46=DÎ¼589�7�C:B·9�=DÎ�CDÓ6;�CDÎ�Òe4ÜÌ�B·9<7D9_;e4.;�Úe9<4NC
4·Ò�C§Òe4·×�Ë+7:9<;>Ê(C�=
CDÒÏ9/é�CD9<7D46;e×�9<Íe9<4>C�=�àµ@·Ó·CÐÊ<;�4�;e×�=DÒ+;>Ê(C$=�ÖAÒe4NC�;�4·9<ÒeÓ6=D×�Ë>ØAß¬B69�7:9/Ô�Òe7:9eàAÌU9�589�ç64·9];eÊ/CDÎ�Òe4
7DÓ·×�9<=«C:Ò�@A9$;�=DÖA9<Ê/Î¼;�×»Ê<;e=D9§ÒeÔm7:9<;eÊ/CDÎ�Òe4+7DÓ·×�9<=UÌ�B·9<7D9�Òe46×�Ë]C:B·9$Ê/Ò>4658Î�CDÎ�Òe4®Î¼=¬4·9RÊ/9<=:=:;�7:Ë
CDÒÐCD7:Î�ÚeÚe9<7�CDB·9§;eÊ(C:Î�Ò>4�Ö�;�7DC<Øeß�;�@·×�9$ÿ#=DÓ·Ñ±Ñ±;e7DÎ�ý�9R=�CDB69¬CDB·7:9�9#@�;e=DÎ�ÊU7:Ó·×�9¬CKË�ÖA9<=«;�465�ÒeÓ67
CKÌ«Ò];e5658ÎWC:Î�Ò>46;�×�7:Ó·×�9$Ê/×¼;e=:=�9R=�Ø
ß¬B·9]Ñ];�Î�4¸;e7DÚ>Ó·Ñ±9�4NCÐÔ�Òe7_Ò>Ó·7_9�éNC:9�46=DÎ�Òe4£Ê/Ò>Ñ�9R=�Ô�7DÒ>Ñ C:B·9®ÞNÓ·9<=�CDÎ�Òe4¸ÒeÔUB·ÒIÌ�CDB69

Ñ�9R=D=:;�Ú>9Uì6ÒIÌ¹@A9/CKÌU9�9<4];�Úe9<4NC:=�Î¼=�Î�4·ÎWC:Î�;�CD9R5�Ø�û§Ó·7�=�C:;e4658ÖAÒeÎ�4NC~Î�=%CDB6;�C«;�4];�Ú>9�4NC�=�B6ÒeÓ·×¼5
;�×¼=�Ò§@�9¬;�@·×�9�C:Ò�;>Ê(C:Î�Í>9�×�Ë�9�é·;�Ñ±Î�469eàRÎuØ 9eØIÞNÓ·9�7:ËeàRÎ�C:=�9�4�Í�Î�7:Òe46Ñ�9<4NC<Ø É 4�Ê/9<7�C�;�Î�4�=DÎWC:Ó6;IC:Î�Ò>46=�à
CDB·9R=�9]ÞNÓ·9�7:Î�9<=�=�B·Ò>Ó·×¼5.@A9±;>Ê(C:Î�ÍI;IC:9<5�Ì�ÎWC:B·ÒeÓ·CÐ;e4�9�éNC:9�7:46;�×�=�CDÎ�Ñ�Ó·×�Ó6=<Ø�õ�9�CDB6Î�4·á.CDB6;�C
;�Úe9<4NC:=$Ì�Î�×�×UÒ�ÔºC:9�4£C:7DË�CDÒ�Òe@8C�;�Î�4£Î�4·Ô�Òe7:Ñ±;�CDÎ�Òe4¸Ô�7:ÒeÑ ;Ü×�9�Ú>;>Ê/Ë¸=�Ë8=�CD9<Ñ¤Í�Î¼;.;�4­ó#ö�÷
Ì�7:;eÖ·Ö�9<7~Î�4NCD9�7DÔo;eÊ�9eØ�ß¬B·9§;e×WC:9�7:46;IC:Î�Í>9
=�C:;�4�58Ö�Ò>Î�4NCUÎ�=U;_Ñ±Òe7:9#ÌUÒe7:áNì6ÒIÌ¬ÕGÒ>7DÎ�9�4NC:9<5�ÍNÎ�9�Ì$Ø
ô�Ó6Ê�B];$=DÊ�9�46;e7DÎ�ÒÐÑ±Î�Ú>B>C�B�;gÍe9�=�9<46=DÒe7�=�Ò>Ó8C:=DÎ¼589¬CDB·9§;�Úe9<4NC�C:B6;ICU;eÊ(C:Î�Í>9�×�Ë_Î�48Ô�Òe7:Ñ�;eÚe9�4NC�=
ÍNÎ¼;
CDB·9¬Ö·7:ÒeÖAÒ>=D9<5$9<Íe9<4>C�Î�4>C:9�7DÔo;eÊ�9eØI?�Í>9�4$C:B·ÒeÓ·Ú>B�Î�C%Ñ±;eáe9R=mC:B·9UÎ�Ñ±Ö·×�9�Ñ±9�4NC�;ICDÎ�Òe4�Ñ±Òe7:9
Ê/ÒeÑ±Ö·×�Î¼Ê�;IC:9<5�àgÌU9UÊ�B6ÒNÒN=�9«CDB69~ç67�=�C%;eÖ·Ö·7:Ò>;>Ê�B$Î�4�Òe7�589�7�CDÒ$=DÒe×�Íe9~CDB·9¬Ñ±9<=:=D;eÚe9«Î�4·Î�CDÎ¼;IC:Î�Ò>4
Ö·7DÒ>@·×�9�Ñ�Ø

�������	��

��� ��� �(�R� ��� � ����� ��������� �N� ����� ��� ��� �����
©UJ:LKOQVRM/HKOWP<F
¨~|NSQJ�X

©UJ:¡�F>J_�>J:LKOQVgJ(�®��PRF>��J�{eHKX§P<F�HKPR{�P��
 NM<XYJ���P<FN��J:{>HKX

�«HK�>J:L%LK|NSQJ�X EGª!��PRFN�>OZHKOQPRF �! �"�#
��P<FN��SQ|>XYOWP<F

�~�:HKOQPRF_¨~|NSQJ�X °6OQ�gJÐ�eJ:LKOQVRM/HKOWP<F®LK|>SQJ�X� N|eH¬�(M�FÏ��P<F>¢
H�M�OQFë��P<^$^_M<F��eX¸SQOQ�gJ XYJ�FN��J�^_M�OWSº�
{eLKOQF�H_^$J:XYXKM<�RJ<��P�L�M�XYXYJ:LYH�FNJ:� �ºM��:H
OQF�HK�>JULK|NSQJ��>J(MR�

����HKJ:L�|>{·�NM�HKJ EGª!��PRFN�>OZHKOQPRF �! �"�#
M��:HKOQPRF

¨~J(M��:HKOQPRF
¨~|NSQJ�X�$ " z ��%

°6OQ�gJ%M<�DHKOWP<FÐLK|NSQJ�X» N|eH�OQF$MR�>�>OZHKOQPRF
HKP
M��:PRF��eOZHKOWP<F���M�F¸J:¾�HKJ:LKFNM<SUJ:VgJ�FIH�P<L
^$J:XYXKM<�RJ�OWX$F>J�J(�eJ(�.��P<L$HK�>J�LK|NSQJ�HKP
¡>LKJ

EuFN��P<^$OWF>�
^$J�XYXKM��RJ

T'&�� # ^$J�XYXKM<�<J£¨ " ¢
z " E)( " © QÏEsª ��P<F��>OZ¢
HKOQPRF �! �"�# M<�:HKOQP<F

* |>J:LKOQJ�X �U eH�M<OQFÐ NM<XYJ~�NM/H�M�M<F����>J:LKOQVgJ(�§�NM/H�M
��LKPR^ �eJ:LKOQVRM/HKOWP<F�LK|NSQJ�X

�~{N{NSQOQ�(M/HKOWP<F EGª!��PRFN�>OZHKOQPRF �! �"�#
[eOQJ�SW�e¢�LKJ�XY|>SQH

EuFIHKJ��<LKOZHG[
z P<FNXsHYL�M�OWFIHKX

¯±M��gJ�XY|eLKJ�HK��M/HµHK�NJ�M<�<J�FIH,+ X�OWFIHKJ:LKFNM<S
XsH�M/HKJ+OQX�SWJ:�gM<S«��OQHK�£LKJ�XY{8J:�:H�HKP�HK�>J
M�{N{>SWOQ�(M/HKOQPRFâ�>P<^_M<OQF

����HKJ:L�|>{·�NM�HKJ EGª ��PRFN�>OZHKOQPRFe¢uF>P<HY¢
��|NSZ¡�SQSQJ(� �! �"�# JDLYLKP<L

� �>� ��� ��� �UFIHKPg�~�RJ�FIH�LK|>SQJ¬HG[e{8J�X

���.- M . R�� TVUU��" .�'� �P=�

ß¬B·9Ü7DÓ6×�9ÜÊ/×¼;e=:=D9<=�9/é8ÖAÒ>=D9ÏÎ�Ñ±Ö�Ò>7�C�;�4NCâ58Î�ÝA9<7D9<46Ê/9R=±Ì�ÎWC:B³7:9<=DÖA9<Ê(C±C:Ò¸CDB·9<Î�7]9�é�9RÊ/Ó8C:Î�Ò>4
@�9<B6;gÍ�Î�Ò>7<Ø 0§Ó·9<7DÎ�9<=¬;e7D9ÐÎ�4·ÎWC:Î�;�CD9R5+@�ËÏ;�4Ï9/é�CD9<7D46;e×»Ê/Ò>Ñ�ÖAÒe469�4NC#×�Î�áe9$;e4�;eÖ·Ö·×�Î�Ê<;IC:Î�Ò>4+Ò>7
;�4·ÒeCDB·9<7
;�Ú>9�4NC<Ø6ß¬B69_×�Ò8Ê<;�×m;eÚe9�4NC�C:B·9�4æ=D9�7:Í�Î�Ê�9<=UC:B·Î�=§7:9<ÞNÓ·9<=�C<Ø�ß¬B·9�=D9<;�7�Ê�B�Ê/Òe4�58ÎWC:Î�Ò>4
Î�=�9�ÍI;e×�Ó6;�CD9R5æ;�ÚN;�Î�46=�C
CDB69�@�;e=D9_Ôo;eÊ/C:=Ð;�4�5ÜCDB69±5·9�7:Î�Í>9<5�Ôo;>Ê(C:=<Ø»ß¬B·9<7D9�Ô�Òe7:9eàµ589�7:Î�ÍI;�CDÎ�Òe4
7DÓ·×�9<=±Ì�Î�×�×�@�9�C:7DÎ�ÚeÚ>9�7:9<5£Î�Ô§C:B·9.=D9<;�7�Ê�BïÊ�Òe4658Î�CDÎ�Òe4¹CD9R=KC�=]Ö·7:9<58Î¼Ê�;�CD9R=�C:B6;ICâ;eÖ·Ö�9R;�7]Î�4



Database

Facts

Derivation Rules

Integrity Constraints

JDBC

OntoSQL (RuleML to SQL)

QueryUpdate Change Rules

MSG In Intelligent App . Remote Query

A
ctio

n
R

u
les

C
o
m

m
an

d
 L

ib
rary

����� ���6� z PR^${8P<FNJ�FIHKX%P<��M<F]M��RJ�FIH�LK|NF>FNOQFN�§PRF�HK�>J#�UFIHKPg�«�<J�FIH�{NSWM�HY��P<LK^±�

CDB·9$7:Ó·×�9$B·9<;>5·=¬Ò�Ô%589�7:Î�Íg;�CDÎ�Òe4Ï7DÓ6×�9R=�Ø·3
×�×�C:B·9<=D9$ÒeÖA9�7�;IC:Î�Ò>46=�;�7:9Ð7D9R;e5+Òe4·×�Ë®58Ó69ÐCDÒ±CDB69
@6;eÊ�á�Ì¬;�7�5�ÕsÊ�B�;�Î�4·Î�46Ú_46;IC:Ó·7:9§ÒeÔ�ÒeÓ67¬=DË8=KC:9�Ñ�Ø83
Ê/CDÎ�Òe4�7DÓ6×�9R=U;e465âÎ�4NCD9<Úe7:ÎWCKËâÊ�Òe46=�CD7�;�Î�4NC:=<à
B·ÒIÌ«9<Íe9<7<à/7:9<;>Ê(C�CDÒ§Ê�B�;�4·Ú>9<=�C:Ò#C:B·9«@�;e=D9�Ôo;eÊ/C:=<Ø É 4NC:9�Úe7:Î�CKË�Ê�Òe46=�CD7�;�Î�4NC:=»469�9<5_CDÒ§@�9¬Ê�B·9<Ê�á
;IÔºCD9<7$9<;>Ê�BæÓ·Öµ5·;IC:9]ÒeÖA9�7�;IC:Î�Ò>4æÎ�4�Ò>7:589<7�CDÒÏÑ±;eáe9]=DÓ·7D9�CDB69]4·9�Ìë=KC�;ICD9±Î¼=ÐÊ/Òe4�=�Î¼=KC:9�4NC<Ø
ô�Î�Ñ±Î�×�;e7D×�Ëeà>;eÊ(C:Î�Ò>4]7DÓ6×�9R=�Ê�;e4�Ò>4·×�Ë�@A9
;eÊ/CDÎ�ÍI;ICD9R5±;IÔºCD9<7«;e4�Ó6ÖA5·;�CD9>Ø É ÔµCDB6Î�=~Ì«9<7D9�4·ÒeC�CDB69
Ê�;e=D9eàeCDB·9<Ë�ÌUÒeÓ6×�5�ç67:9
ÖA9�7:Ñ];�4·9<4NCD×�ËeØ>ß¬B�Ó6=<àe@AÒ�C:B]CKË�Ö�9R=~ÒeÔ�7DÓ·×�9<=«Ê�;e4]@�9�;eÊ(C:Î�ÍI;�CD9<5±@�Ë
;_Òe469/ÕGCDÎ�Ñ�9§9�Í>9�4NC«ÒeÔm;$Ôo;eÊ/C«@A9�Î�4·Ú�Î�46=D9�7DCD9R5�Ø�?UüU3½7:Ó·×�9<=U;�×¼=�Ò�7D9R;eÊ(C~CDÒ�=DÓ6Ê�B®;e4â9�Í>9�4NC<Ø
ó#;IC:B·9�7~CDB6;e4®;�4]Ó·Öµ5·;�CD9eà�;�4®Î�46Ê�ÒeÑ±Î�4·Ú_Ñ±9<=:=D;eÚe9�Ò>7~9�Í>9�4NC~Î¼=%C:B·9§589RÊ/Î¼58Î�4·Ú_C:7DÎ�ÚeÚ>9�7%Ô�Ò>7
CDB·9R=�9$á�Î�465·=¬Ò�Ô�7:Ó·×�9R=�Ø
ß¬B·9<=D9.Òe@�=�9<7DÍI;IC:Î�Ò>46=±Ö·×¼;gË³;e4øÎ�Ñ±ÖAÒe7DC:;e4>C+7DÒ>×�9�Ô�Ò>7âCDB69.Î�Ñ±Ö·×�9�Ñ±9<4>C�;IC:Î�Ò>4½Ò�Ô$ÒeÓ67

û§4>C:Ò>3
Úe9�4NC�Ö·×¼;ICDÔ�Òe7:ÑÏØ

� À������
	���	mÁ«Â ��Â·ÈKÄ~Á Ä�
âÂ���	�� ��	mÁ«Â��#Ã�����	��,Ä�Ã8�

ß¬B·9�7:9®;�7:9â=D9�Íe9<7:;e×%7DÓ6×�9]9<4·ÚeÎ�4·9<=�;gÍI;�Î�×�;e@·×�9±C:Ò85·;gËeà»Ñ];e4NË�Ò�Ô¬CDB69�Ñ 9�Í>9�4£=�Ó6Ö·Ö�Ò>7�C:Î�46Ú
ó�Ó·×�9<Û.ù~Ø�ô�ÌU9�9/C�ó�Ó·×�9<=]þ�� �«;e465æCDB·9âß�ó É è«ùm?Ù=DË�=�CD9<Ñ þ ���~;�7:9];�7:ÚeÓ6;e@·×�ËÜÎ�=�C:B·9]Ñ±Ò>=�C
Ö·7DÒ>Ñ±Î�4·9<4NC$;eÑ±Òe4·ÚÏCDB6Ò>=D9eØ�õ,9âÊ�B·Ò>=D9�CDÒ�@6;e=D9�CDB·9+û§4NC:Ò>3#Ú>9�4NC$Ö·×¼;IC�Ô�Ò>7DÑ
Ñ±;eÎ�46×�Ë.Ò>4
ÒeÓ·7�û§4NC:ÒNô�0�ù,Ö·×¼;ICDÔ�Òe7:ÑÏØ�û§4NCDÒNô 0�ù�ò =¬Ñ±;eÎ�4.;>58ÍI;�4NC:;eÚe9ÐÎ¼=�CDB69$Ôo;eÊ/C�CDB6;�C
ÎWC�@6;e=D9<=¬Ò>4
Ñ±;eÎ�4�=KC:7D9R;�Ñ 7:9�×¼;ICDÎ�Òe4�;�×%5·;IC�;�@6;>=�9�CD9RÊ�B·4·Òe×�ÒeÚ>ËeØ�?%é89RÊ/Ó8C:Î�4·Ú�=DÓ6Ê�B,;e4,;eÚe9<4>C$=DÖ�9RÊ/Î�ç�Ê�;�Õ
CDÎ�Òe4]7:9<ÞNÓ·Î�7D9R=�;$5·;IC�;_=�CDÒe7:9eà>;�4]Î�48Ô�9�7:9�46Ê�9#9�46ÚeÎ�4·9#ÒeÖA9�7�;IC:Î�46Ú$Òe4�CDÒ>Ö]Ò�Ô�ÎWCRàN;>=%ÌU9�×�×�;e=~;
Ñ�9R=D=:;�Ú>Î�46Ú®=�Ë8=�CD9<Ñ Ô�Òe7ÐÎ�4�Ê/ÒeÑ±Î�4·Ú+;e465.Ò>Ó8CDÚ>ÒeÎ�4·Ú+Ê�ÒeÑ±Ñ�Ó64·Î�Ê<;IC:Î�Ò>4»ØAß¬B6Î�=Ð=D9<Ê(C:Î�Ò>4æÌ�Î�×�×
Ö·Î�Ê�á£Ó6ÖïC:B·9�Úe9�469�7:Î�Ê+;�Úe9<4NC�Ê/Ò>Ñ±Ö�Ò>4·9�4NC:=�Ñ±9�4NC:Î�Ò>4·9<5¹Î�4ïCDB·9�Ö·7:9�Í�Î�ÒeÓ6=�=D9<Ê(C:Î�Ò>4¹;e465
589<=:Ê/7:Î�@A9âC:B·9ÏÓ·46589<7D×�Ë�Î�4·Ú,Ñ];IñKÒ>7�589R=�Î�Úe4ï5·9<Ê/Î¼=DÎ�Ò>46=�;>=�ÌU9�×�×�;e=�CDB·9ÏÎ�Ñ�Ö6×�9<Ñ�9<4NC:;IC:Î�Ò>4
@6;e=DÎ�46Ú�Ò>4®C:B·9�û§4NCDÒ�ô�0�ù þ � �m=�Ë8=�CD9�Ñ�Ø �

� � �NJ �UFIHKPg�~�RJ�FIH M<FN� �UFIHKPI¥ * ° XYP<��Hu�%M/LKJ OQX M/V<M<OQSWM< >SQJ M/H �IHYHK{=Q R�R/�%�%��� OZ¢
|�� �>J R�XY���NPIPRSQX R/J� 8J:LK��M/LYH R



-U��� ������. "-'/ ��=���ON '�N��AN�W��
3
=�Î�×�×�Ó�=KC:7:;�CD9<5¸Î�4ï÷�Î�ÚeÓ·7:9+ä8à�CDB69âÔo;eÊ/C�@6;>=�9Ï;�×�Òe4·ÚÜÌ�Î�CDB£C:B·9+5·9�7:Î�ÍI;IC:Î�Ò>4£7DÓ6×�9R=_@·Ó·Î�×¼5
CDB·9#;eÚe9�4NCRò =�Ô�Ò>Ó·465·;�CDÎ�Òe4»Øeö§9�7:Î�Íg;�CDÎ�Òe4±7:Ó·×�9¬9<4·ÚeÎ�4·9<=~;�7:9UÒeÔºCD9<4�7:9/Ô�9<7D7:9<5�CDÒ_;>=%589<5·Ó6Ê(C:Î�Í>9
5·;IC�;�@6;>=�9R=�Ø�ß¬B·Î�=±=D9<Ê/CDÎ�Òe4­@·7:Î�9/ì6Ë£589R=DÊ�7DÎ�@�9R=�B6ÒIÌ ;.7:9�×¼;ICDÎ�Òe4�;�×«56;IC:;e@6;e=D9+=D9�7:Íe9<7�Ê�;e4
Ô�Ó·46Ê(C:Î�Ò>4�×�Î�áe9$;]589R58Ó6Ê(C:Î�Í>9$5·;IC�;�@6;>=�9>Ø

<=7:H!J�
K5(� 7 B�4	�09 AI7�� õ,9¬Ê�B6Ò>=D9¬;�Í>9�7:Ë_=KC:7:;eÎ�Ú>B>CDÔ�Òe7:ÌU;e7:5$;eÖ·Ö·7:Ò>;>Ê�B_Ô�Òe7%=�CDÒ>7DÎ�4·Ú§CDB·9#ó#ö�÷
Úe7�;�Ö·BÐ7:9�Ö·7:9<=D9�4NCDÎ�4·Ú¬C:B·9«;eÚe9�4NCRò =mÑ�9<4NC:;�×N=KC�;IC:9eØg3£C:;e@·×�9�Î�=�Ê/7:9<;�CD9R5
Ô�Ò>7m9<Íe9�7:Ë�Ö·7D9R58Î¼Ê�;IC:9
Òe7%Úe7�;�Ö6B�×¼;�@A9�×8Ô�Ò>Ó·465�Ø8û§4NCDÒNô 0�ùÏÊ<;�4±7:9<;e5�CDB6Î�=%Î�48Ô�Ò>7DÑ];IC:Î�Ò>4]58Î�7:9<Ê/CD×�Ë_Ô�7:ÒeÑ CDB·9#ó#ö�÷
ô8Ê�B·9�Ñ];�ç6×�9_=�ÖA9<Ê�ÎWÔ�Ë�Î�4·Ú�CDB·9$Ò>4NCDÒe×�ÒeÚ>Ë±CDÒ]@A9$Ñ];�Ö·ÖA9<5�Ø

��/�'&F!��'E�<F�
 $('
� B /<'(���(��F���'!-�F�D�'�� � F����
�

;�#�
��&'��%����F!/�����F!/ �����������
��
��&'���� ��F!/�����F!/ �����������

�</8�7D�F!/&Y���'!Y � ;�#�
��('��%� � ��
��&'���� �
�

3 CDÓ6Ö·×�9 > ô�àZû ?_Î�4ïCDB·9®C:;�@6×�9 B&� F��%� C:B·9�4ï7D9<Ö·7D9R=�9<4NC:=$C:B·9�ó#ö§÷îC:7DÎ�Ö·×�9 > ôµà è�àQû ?(Ø
 Ò�C:9]CDB�;IC$CDB69®Ê�B·ÒeÎ¼Ê/9]ÒeÔ«C:B·9®Ê�ÒeÑ±Ö�ÒN=�Î�CD9]Ö67DÎ�Ñ];�7:Ëæáe9<Ë�;gÍ>ÒeÎ¼5·=Ð58Ó·Ö·×�Î�Ê<;IC:9â9�4NCD7:Î�9<=$Î�4
CDB·9+7D9R=�ÖA9<Ê/CDÎ�Íe9]Ö·7:9<58Î¼Ê�;�CD9]C�;�@·×�9<=<Ø�?~Íe9<7DË,=�Ó·@·ñK9<Ê(C±;�465¸Ò>@8ñK9<Ê/C�7:9/Ô�9�7�=ÐC:Ò�;Ü7:9<=DÒeÓ·7�Ê/9>Ø
ß¬B·9Ð7D9R=�Ò>Ó·7:Ê�9eò =%CKË�ÖA9�Î¼=¬=KC:Òe7:9<5®Î�4®CDB·9 �&Y���' � F��%� C:;e@·×�9eà8Ì�B·Î¼Ê�B®Î¼=¬Î�Ñ±Ö·×�Î¼Ê/Î�CD×�Ë®Ê/7:9<;�CD9<5»Ø
õ�9Ð58Ò�46Ò�C¬7D9RÞ>Ó6Î�7:9#7:9/Ô�9�7:9�4NC:Î�;e×6Î�4>C:9�Ú>7DÎ�CKË±Ò�Ôm=DÓ·@8ñK9<Ê/C:=¬;�4�5]Òe@8ñK9RÊ(C�=�C:Ò�=DÓ·@8ñK9<Ê/C:=UÎ�4âCDB69
�(Y���' � F��%� C�;�@·×�9§=DÎ�46Ê/9�;_7:9<=DÒeÓ·7�Ê/9#Ì�Î�CDB+4·Ò_CKË�ÖA9
Î�48Ô�Òe7:Ñ];IC:Î�Ò>4âÎ�=~CD7:9<;�CD9R5â;e=~CDB·9§Ñ±Ò>=�C
Úe9�469�7�;�×ACKË�Ö�9_ó#ö�÷�Õsó#9<=DÒeÓ·7�Ê/9>Ø

3 46J�
54,9-7�
#H-5.=V6 ;V47� 1
=DÎ�4·Ú 7:9�×¼;IC:Î�Ò>46;�×$5·;�C:;�@�;e=D9<=�;e=Ü589R58Ó6Ê/CDÎ�Òe4î9�4·Ú>Î�4·9R=�Î�=æ;¹ÌU9�×�×�Õ
9<=�C:;�@6×�Î¼=�B69<5±Ö·7�;eÊ/CDÎ¼Ê/9#Î�4]CDB69§5·;�C:;�@�;e=D9#Ê/ÒeÑ±Ñ�Ó·4·Î�CKËeØ�û§4NC:ÒNô�0�ùÜÎ�Ñ±Ö·×�9�Ñ±9�4NC:=~CDB69
Î¼589<;>=
Ö·7D9R=�9<4NCD9<5�Î�4¹þ ! �sØ�?~Íe9<7DËÏÖ·7:9<58Î¼Ê�;�CD9_Î¼=§Ê�Òe4�Íe9<7�C:9<5ÏÎ�4>C:Ò+;e4�ô�0�ù£Í�Î�9�Ì ;e=#Ô�Òe×�×�ÒIÌ#=<Ø�3§=KÕ
=�Ó·Ñ±9 /(# $('&�#" CDB67DÒ>Ó·ÚeB /(#�$('<��� Ê/Òe4NC�;�Î�4®C:B·9$Ö·7:9<58Î¼Ê�;�CD9ÐÎ�4ÏC:B·9�Î�7�7DÓ6×�9ÐB·9R;e5·= >

��/�'&F!��'$����'�%&� B /�'!���(��F!�<'!-�F�D8''� F�;
;�'<$('���� ;�#�
��&'��%� ��( � B /�'(���(��F!��'!-�F�D8'�� (�� �)
��&'��%�

"(/���D*� B /<'(���(��F���'!-�F�D�'�� � F����
#&� �����
;�'<$('���� �!$(F�#8;�' "&�!/,+�-��&� /(# $!'<�#"/.
#&� �����
0�0�0
#&� �����
;�'<$('���� �!$(F�#8;�' "&�!/,+�-��&� /(# $!'<����.
ß¬B·9#ç67�=�CUÞNÓ·9�7:Ë±=�9<×�9RÊ(C:=~CDB69
á�4·ÒIÌ�4]@6;>=�9
Ôo;eÊ(C�=�Ô�7:ÒeÑ�CDB69§7:9<=DÖ�9RÊ(C:Î�Í>9�C:;e@·×�9>ØNß¬B69<=D9

589/ç646ÎWC:9�×�Ë½Ñ�Ó6=�C�@�9¸Î�46Ê/×�Ó6589R5½Î�41C:B·9�7:9<=DÓ·×�C<Ø�ß¬B·9¸7:9�Ñ];�Î�4·Î�4·Ú¹Ê�ÒeÑ±Ö�Ò>4·9�4NC�=®ÒeÔ�CDB69
ÒIÍe9�7�;�×�×�Ó·4·Î�Òe4­ÞNÓ·9<7DË,Ê�;�4¸@A9]Òe@8C�;�Î�4·9<5,Ô�7:ÒeÑ
CDB·9+589�7:Î�ÍI;�CDÎ�Òe4,7DÓ·×�9<=<Ømß¬B·9®Î�465·Î�Í�Î¼58Ó6;�×
7DÓ·×�9<=�;�7:9�CD7�;�46=D×¼;ICD9R5§CDÒ§ô�0�ù®Þ>Ó69�7:Î�9R=»;e=�Ò>Ó8CD×�Î�4·9<5ÐÎ�4$CDB69%Ô�Òe×�×�ÒIÌ�Î�4·Ú�9�é8;eÑ±Ö·×�9>Øgü«Ò>46=�Î¼589<7
CDB·9�7DÓ6×�921 >�35476 ?98;: ><354=6 ??>5@ ><6A4 
7@CBED�FHG � ?(Øµß¬B·9±Ê/Ò>4IñKÓ·46Ê/CDÎ�Òe4æÎ¼=
CD7�;�46=D×�;�CD9R5ÜÎ�4NC:Ò



CDB·9�9RÞ>Ó6ÎWÕ�ñKÒeÎ�4�ÒeÔ :«;�4�5 @«Òe4�CDB69�Íg;e7DÎ¼;�@6×�9 6 Ø É 4�C:Ó·7D4màICDB·9#Ê�Òe×�Ó·Ñ±46=�CDÒ$@A9#=D9�×�9<Ê(C:9<5�;�7:9
589/C:9�7:Ñ�Î�4·9R5Ü@�Ë®C:B·9�ÖAÒ>=DÎWC:Î�Ò>4.Ò�Ô�C:B·9�ÍI;�7:Î¼;�@·×�9<=�Î�4ÜC:B·9�7:Ó·×�9_B·9<;>5.;�4�5�@�Ò858Ë>ØA÷6Ó·7�C:B·9�7
Ê/Òe4�58ÎWC:Î�Ò>46=U=�Ó6Ê�BÏ;e= @Iò =~Ò>@8ñK9<Ê/CUB6;gÍ�Î�4·Ú$C:Ò�@A9§9RÞNÓ6;�×�CDÒ 
=@CBED�FHG ��;�Ö·ÖA9<;e7«;e=¬;>5·58Î�CDÎ�Òe46;e×
Ê/Òe4�58ÎWC:Î�Ò>46=¬Î�4+C:B·9_ÞNÓ·9�7:Ëµò =¬Ì�B69�7:9ÐÊ�×�;eÓ6=D9�>

;�'<$('��%� 
 0 ;�#�
��('��%� � ( � B /�'(� �(��F!��'�-�F�D8'�� (�� 
 0 ��
 �&'��%�
"!/���D,
 � �
%���'!/�'$
 0 �)
��&'��%� � � 0 ;�#�
��&'��%� F����

� 0 �)
��&'��%� ��� �����8;%� �
 Ò�C:9®C:B6;IC 
 ;�4�5 � ;�7:9+;eÚ>;eÎ�4­Í�Î�9�Ì#=<à�46Ò�C±CDB·9+Ôo;eÊ/C�C�;�@·×�9<=<Ø%ß¬B·Î¼=�Ê<;�Ó6=D9<=�CDB69�Ñ

CDÒ.@A9â9/é89RÊ/Ó8C:9<5¸Î�Ô�CDB·9®=D9�×�9<Ê/C�=�C:;IC:9�Ñ±9�4NC�;e@�ÒIÍ>9]Î�=_9�ÍI;�×�Ó6;IC:9<5�Ø%û§@�ÍNÎ�ÒeÓ�=�×�Ëæ7:9<Ê�Ó·7:=DÎ�Íe9
7DÓ·×�9_589�ç64·Î�CDÎ�Òe46=
Ì�Î�×�×mÊ/×¼;e=DB�Ì�ÎWC:B.;±7D9<×�;�CDÎ�Òe46;e×»5·;IC�;�@6;>=�9>ò =¬9<ÍI;�×�Ó6;IC:Î�Ò>4�;e×�Ú>Òe7:ÎWC:B·Ñ ;e465
;�4,9�7:7DÒ>7§Ì�Î�×�×%@A9±7:;eÎ�=D9<5æÌ�B·9�4�CDB69�Í�Î�9�Ì�Î�=§CDÒ�@A9]Ê/7:9<;IC:9<5�Ø�û§4NC:ÒNô�0�ùïÖ·7DÒIÍ�Î¼589<=§CKÌUÒ
=�Ò>×�Ó8C:Î�Ò>46=ÐÔ�Ò>7_CDB6Î�=<Ø É ã¬Û£ò =_469�ÌíÍe9<7:=DÎ�Ò>4¸Ò�Ô#ö§ã�äÜ=DÓ·Ö·ÖAÒe7DC:=�ô�0�ù�����7D9RÊ/Ó·7�=�Î�Íe9âÞNÓ·9<7DË
589/ç646ÎWC:Î�Ò>46=$;�×�×�ÒIÌ�Î�4·ÚÏ;®Í�Î�9�Ì C:ÒÏ;eÖ·ÖA9<;�7ÐÎ�4�Î�C:=ÐÒIÌ�4,589/ç�4·ÎWC:Î�Ò>4»Ø�û§4NCDÒ�ô�0�ù¹;e×�=DÒ+=DÓ·Ö8Õ
Ö�Ò>7�C�=¬Ò�CDB69�7�5·;IC�;�@6;>=�9R=U@NË+=�Î�Ñ±Ö·×�Ë+Ê/ÒeÑ±Ö·Ó·CDÎ�4·Ú±CDB·9ÐÓ·46Î�Ò>4+ÒeÔ�;�=�9<7DÎ�9<=¬ÒeÔ�=D9�×�Ô6ñKÒ>Î�46=¬Ò>4
CDB·9�C:;e@·×�9eØ»ß¬B·Î¼=ÐÌ«Ò>7Dá8=
ç64·9±Î�Ô~CDB69�7:9<Ê�Ó·7�=�Î�Òe4æ5·9�Ö8C:B�Î¼=$=�Ñ];e×�×�9�7�CDB69�4�CDB·9±Ñ];Ié8Î�Ñ�Ó·Ñ
4NÓ6Ñ�@A9�7¬Ò�Ô�CDÎ�Ñ�9R=«CDB·9�C:;e@·×�9§Î¼=�=�9<×WÔºÕ�ñKÒeÎ�4·9R5�Ø<1#48Ô�Ò>7�C:Ó·46;IC:9�×�Ëeà�C:B·Î�=U4�Ó·Ñ�@�9<7¬5·9�ÖA9�465·=¬Ò>4
CDB·9�Ê/Ó·7:7D9<4NC§=KC�;IC:9�Ò�Ô%C:B·9_Ôo;>Ê(C�@6;e=D9�;�4�5ÜÑ±Î�Ú>B>C§CDB·9<7D9�Ô�Òe7:9_9/é·Ê�9�9<5ÏC:B·9_ç6é�9R5Ü4�Ó·Ñ�@A9�7
Ò�Ôm=D9�×�ÔºÕ�ñKÒ>Î�46=U58Ó·7:Î�4·Ú�7:Ó·4NCDÎ�Ñ±9eØ·ü«Òe46=D9<ÞNÓ·9<4>C:×�Ë>à�C:B·Î�=«ÌUÒe7:ág;e7DÒ>Ó·465±=DB·ÒeÓ·×¼5]@A9�;gÍ>ÒeÎ¼589<5�Î�Ô
Ö�ÒN=D=DÎ�@6×�9>Ø

� 587:4	�-J�
K7
��� H!5�� 7�J 9�
K587�� 3#4¹Î�Ñ±ÖAÒe7DC:;�4NC�Ñ±9R;�46=�CDÒ.á>9�9<Ö£CDB·9Ï5·;IC�;�@6;>=�9+Ê/×�9<;�4­;e465£Î�4
;âÊ/Ò>7D7:9<Ê/C§=KC�;IC:9�;�7:9$CDB69�=DÒ�ÕYÊ�;�×�×�9<5ÏÎ�4NC:9�Úe7:Î�CKËÏÊ�Òe46=�CD7�;�Î�4NC:=<Ø É C§Î¼=
589R=�Î�7�;�@·×�9$CDÒ+Ö�9<7�Ô�Ò>7DÑ
;e=±Ñ];�4�ËïÊ�B·9RÊ�á8=�5·Î�7:9<Ê/CD×�Ë­Î�4�=�Î¼589ÏCDB·9.56;IC:;e@6;e=D9�;e=±ÖAÒ>=:=�Î�@·×�9eà%7�;ICDB69�7±CDB�;�4³Ö·Ó6=DB·Î�46Ú
CDB·Î¼=«5·Ó8CKË±Ó·Ö]CDÒ�;�4â;eÖ·Ö·×�Î�Ê<;ICDÎ�Òe4mØ>ß¬B·9Ðô�0�ù.Ê�B·9RÊ�á�Ñ±9<Ê�B�;�4·Î¼=�Ñ ;e×�×�ÒIÌ#=%7:9<=�CD7:Î�Ê/CDÎ�4·Ú$CDB69
7:;e4·Úe9�ÒeÔm;_Ê/9<7�C�;�Î�4®;ICDCD7:Î�@·Ó·CD9eØ�ó�9�Ô�9�7:9�4NCDÎ¼;�×�Î�4NCD9<Úe7:ÎWCKË±;�4�5±Ó·4·Î¼Þ>Ó69�4·9R=D=UÊ/Ò>46=KC:7:;eÎ�4NC�=�;�7:9
Ó6=�Ó�;�×�×�ËÜÓ6=D9<5æÔ�Òe7$Ê�×�9R;�4,Ñ�Ò8589<×�Î�4·Ú�Ò�ÔU5·;IC�;�@6;>=�9±=DÊ�B69�Ñ];e=<Ø�ê#ÒIÌU9�Íe9<7<à�CDB69�C:7:;>58Î�CDÎ�Òe46;e×
5·;IC�;�@6;>=�9±Î�4>C:9�Ú>7DÎ�CKË.Ê/Ò>46=KC:7:;eÎ�4NC$Ñ±9<Ê�B6;e4·Î¼=�Ñ]=$;�7:9�4·Ò�C_7:9<;e×�×�Ëæ;�Ö6Ö·×�Î¼Ê�;e@·×�9�Î�4¸ÒeÓ·7_Ê<;e=D9
=�Î�46Ê/9�CDB69±=:Ê�B·9<Ñ±;®Ó6=D9<5.Î¼=�Íe9<7DË�Úe9<4·9�7:Î¼Ê�Ø É CÐÊ<;�4�9<=:=�9<4>C:Î�;e×�×�Ë�@�9±7:9<58Ó�Ê/9<5.CDÒ�;+=DÎ�4·Úe×�9
=�Ó·@·ñK9<Ê(CRàµÖ·7D9R58Î¼Ê�;IC:9eàAÒe@8ñK9RÊ(C�C:;e@·×�9>ØAß¬B6Î�=Ð;�Ö6Ö·7DÒN;eÊ�BÜB6;>=§Ê�×�9R;�7Ð;e58ÍI;e4>C�;�Ú>9<=#Î�4�5·9<;�×�Î�4·Ú
Ì�ÎWC:B½=�9<Ñ�Î�ÕY=KC:7DÓ6Ê/CDÓ·7:9<5³5·;�C:;·ð~B·ÒIÌ«9<Íe9<7<à�Î�C®7D9RÞNÓ·Î�7:9<=±Ñ±Ò>7D9�9/ÝµÒe7DC]CDÒ£@A9.Ö·Ó·C®Òe4³CDB69
589/ç646ÎWC:Î�Ò>4ÏÒeÔ�Ê�Òe46=�CD7�;�Î�4NC:=<Ø
ß¬B·9ÏÊ�7D9R;IC:9Ï;>=D=D9�7DCDÎ�Òe4³Ê/Òe4�=KC:7DÓ6Ê/C�ÌUÒeÓ6×�5¹=�Ò>×�Í>9®C:B·Î�=±Ö67DÒ>@·×�9<Ñ�à�=DÎ�46Ê/9�Î�C];e×�×�ÒIÌ#=�;

Ê/Òe4�=KC:7:;eÎ�4NCâC:Òï@A9,589�ç64·9R51;e=+;ïÊ�Òe4658Î�CDÎ�Òe41Î�46Ê�×�Ó�58Î�46Ú¹=D9�Íe9<7:;e×#C�;�@·×�9<=<Ø É 4åÊ/Òe4NC:7:;>=KCRà
CDB·9±Ê�B·9<Ê�áÜÊ�Òe46=�CD7:Ó6Ê(C�Òe4·×�ËÜ;�×�×�ÒIÌ#=
7D9�Ô�9�7:7DÎ�4·Ú]C:Ò®ÒeCDB·9<7�;�C�CD7:Î�@·Ó8CD9R=�Ò�Ô%CDB69�=:;�Ñ±9_C�;�@·×�9eØ
1#48Ô�Ò>7�C:Ó·46;IC:9�×�Ë­4·Ò>4·9�Ò�Ô#C:B·9ÜÑ];IñKÒe7±5·;�C:;�@�;e=D9+Í>9�4658Ò>7:=±Ê�Ó·7D7:9�4NC:×�Ë¸Î�Ñ�Ö6×�9<Ñ�9<4NC:=±C:B·Î�=
Ô�9<;IC:Ó·7:9eØ
õ�9�Ö·7:ÒeÖAÒ>=D9�CDÒ�Ó6=�9$ô�0�ù.CD7:Î�Ú>Úe9�7�=�Î�4âC:B·Î¼=UÊ<;e=D9eØ8ü«Òe46=DÎ�5·9�7«CDB·9§Ô�Òe×�×�ÒIÌ�Î�4·Ú_9�é·;�Ñ±Ö·×�9

Ò�Ôm;$C:7DÎ�ÚeÚ>9�7«9�46=DÓ·7:Î�4·Ú�CDB6;�C~C:B·9�5·ÒeÑ];�Î�4âÒ�Ô�C:B·9�Ö·7D9R58Î¼Ê�;IC:9#Ôo;�CDB·9<7(û
Ô»Î¼=�C:B·9ÐÊ/×¼;e=:=�Ò�Ôm;e×�×
Ñ±;e×�9R=�Ø

��/�'&F!��'E�(/8��G&G�'�/ "<F!����'�/ C "
	 ��G(��F!�(#&/<'
��� "<F�����'!/ C " � F��%� � �&Y'��' � F����
"&�!/:���8;�'!/(� � #����<F���' � �<'<$!'!��'



F�;
�%" '��8�(;%��; �

;�'<$('������ "(/<��D "<F!����'�/ C " %���'!/�' ;�#�
��('��%�E����� ���
� ;�'<$!'��%� ;�#�
 �&'��%�9"!/���D �&Y���'$%���'!/�' ��
��&'��%� � (�� F<$(' (C�

�

�'!G8���

/�F �(;�'!/&/��!/ ��( � F!�'��'!/�; D�#8;%��
�' � F<$(' (�� "�� � " �
/��<$&$/
�F��/� �(/�F��8;�F��%�8�����

'����

ßm7:Î�Ú>Úe9<7:=±@6;>=�Î¼Ê�;e×�×�Ë Ê/Òe4�=�Î¼=KC+Ò�Ô�;�41ô 0�ù =KC�;IC:9�Ñ±9�4NC®C:B6;ICÏÎ�=+9/é89RÊ/Ó8C:9<5 Ó·ÖAÒe41;e4
Ó·ÖA56;ICD9>Ø�3íC:7DÎ�ÚeÚ>9�7$Ñ�Ó6=KC�@�9®5·9/ç64·9R5,Ô�Òe7�;ÜÊ�9�7DC:;eÎ�4,C:;e@·×�9eØ É C�=�9<9�Ñ]=$46;�CDÓ·7�;�×%C:Ò.589/Õ
ç64·9�CDB6Î�=±C:7DÎ�ÚeÚ>9�7±Òe4¹CDB69 "&F!����'!/ C " � F���� ;�465 �&Y���' � F��%� C�;�@·×�9<=â=DÎ�46Ê/9ÏCDB69�Î�7]ÍNÎ�9�Ì#=
;�Ö·ÖA9<;e7®Î�4 CDB·9,Ê/Òe4�58ÎWC:Î�Ò>4»ò =+ô�0�ù�=KC�;ICD9<Ñ±9�4NC<ØUê#ÒIÌU9�Íe9<7<à~Ò�CDB69�7®Ö67D9R58Î�Ê<;IC:9<=â=DÓ6Ê�B1;>=
�!; B F!/�'��<� C " Ê<;�4�Î�Ñ�Ö6×�Ë®Ôo;ICDB69�7:B·Ò�Ò�5ÏÍ�Î¼;�;]5·9�7:Î�ÍI;IC:Î�Ò>4+7:Ó·×�9eØ6ß¬B69$7D9R=�ÖA9<Ê/CDÎ�Íe9�Ôo;eÊ/C�C:;IÕ
@·×�9R=�à �(; B F!/�'��&� C " � F��%� Î�4±CDB6Î�=«Ê�;e=D9eàeÌ«Ò>Ó·×�5�C:B·9�7:9/Ô�Ò>7D9�;�×¼=DÒ$4·9�9R5�C:Ò_B6;gÍ>9«C:B·Î¼=%CD7:Î�ÚeÚe9<7
589/ç6469<5ÏÒe4+CDB·9<Ñ�Ø6ß¬B·9�CD7:Î�Ú>Úe9<7¬=DË�4NC:;Ié®;e×�×�ÒIÌ#=UÓ6=DÎ�4·Ú�C:B·9$Ö6=D9�Ó658Ò�C:;e@·×�9<=#589<×�9�CD9R5+;e465
Î�46=D9�7DCD9R5ÜÎ�4.CDB69�@AÒ�5·ËeØ�ß¬B·9<=D9_C�;�@·×�9<=§B6;gÍ>9_9/é·;eÊ/CD×�Ë®C:B·9±=D;eÑ�9�=KC:7DÓ�Ê(CDÓ67D9�;>=#C:B·9�@6;e=D9
C:;�@6×�9>àN@6Ó8CUÒ>4·×�Ë±Ê�Òe4NC:;eÎ�4±C:B·9Ð589�×�9/C:9<5âÒ>7~C:B·9§Ê�B�;�4·Ú>9<5â;e465]Î�46=�9<7�C:9<5±C:Ó·Ö·×�9<=UÒ�ÔmCDB·9
C:;IÕ
@·×�9>Ø�ß¬B·Î¼=mÔ�9R;IC:Ó·7D9¬Ê�;e4�@A9¬Ó6=�9R5_C:Ò�5·Ò§Î�46Ê/7:9�Ñ±9<4>C�;�×8Ê�B·9RÊ�á�=�Òe46×�Ë$Ò>4_CDB69«C:Ó·Ö·×�9<=%;�ÝA9RÊ(CD9R5
Î�4ÏCDB69_Ê/Ó·7:7D9<4NCUC:7:;e46=:;eÊ(C:Î�Ò>4»Ø
ß¬B·9�ÞNÓ·9R=KC:Î�Ò>4.;�7:Î�=D9<=<à6Ì�B·9�CDB·9<7§ÌU9�Ê<;�4ÜÓ6=D9_C:B·9<=D9�Ö�=�9<Ó658Ò�C�;�@·×�9<=§7�;ICDB69�7#C:B6;�4æ7D9�Õ

Ê/ÒeÑ±Ö·Ó·CDÎ�4·Ú,CDB·9�9�4NC:Î�7:9+Í�Î�9�Ì#=];eÚ>;�Î�4»Ø�õøB·Î�×�9ÏCDB6Î�=]Î¼=�Ö�ÒN=D=DÎ�@·×�9ÏÔ�Ò>7±=DÎ�Ñ�Ö6×�9ÜÊ�;>=�9R=�à�Ô�Ò>7
9/é·;�Ñ±Ö·×�9#Î�Ô�CDB·9§Ö·7D9R58Î¼Ê�;IC:9#58Ò�9<=~4·Ò�C¬;�Ö·ÖA9<;e7�Î�4+;�4�Ë�589<7DÎ�ÍI;IC:Î�Ò>4]7DÓ·×�9eàeCDB·9§Úe9<4·9�7�;�×6Ê<;e=D9
=�9<9�Ñ]=_C:ÒæÚ>9/C�ÞNÓ·Î�CD9�Ê/Ò>Ñ±Ö·×�9�é�Ø%û§4·9+Ì«Ò>Ó·×¼5£B6;gÍe9âCDÒæ7:9�Ì�7:Î�CD9âC:B·9�Þ>Ó69�7:Î�9R=�589R=DÊ�7DÎ�@�9R5
Î�4+CDB·9ÐÖ·7:9�Í�Î�ÒeÓ6=¬=D9<Ê/CDÎ�Òe4®@�Ëâ7:9�Ö6×�;>Ê/Î�4·Ú � B /�'!���(��F!�<'!-�F�D8''� Ì�Î�CDB ���8;�'!/&��'(� ØN÷·Ó·7DCDB69�7DÕ
Ñ�Ò>7D9>àgCDB·9§589�×�9/C:9#Ê�;e=D9¬Ì«Ò>Ó·×¼5�7:9<ÞNÓ·Î�7D9�58Î�Ýµ9�7:9�4NC�×�Ò>ÚeÎ¼Ê�Ø É ÔACDB69¬CD7:Î�Ö·×�9 >	� 1�G 4 G�

��� 4�� 1��	�!?
Î�=�589�×�9/C:9<5,Ô�7:ÒeÑ¤CDB·9®CKËNÖA9â@6;>=�9±Ôo;>Ê(C�=�àmCDB·9+Î�4NCD9<Úe7:ÎWCKË,Ê/Ò>46=KC:7:;eÎ�4NC_Î¼=$Òe46×�Ë,Í�Î�Ò>×�;�CD9<5,Î�Ô
è%;IC¬Î�=¬;�Ôo;IC:B·9�7�;�4�5âC:B·9�7:9�;e7D9�4·Ò�Ò�C:B·9�7UÔo;eÊ/C:=<à·=�Ó�Ê�B+;e= >�� 1'G 4 G�
���� 4�� 1���� � 1��	�!?(à�CDB6;�C
;�×�×�ÒIÌåÓ6=UCDÒâÊ�Òe46Ê�×�Ó65·9§C:B6;IC
è%;�CUÎ¼=�Ñ];�×�9eØ
É 4,Ê<;e=D9�ÒeÔU;�Ê/Ò>46=�CD7�;�Î�4>CÐÍ�Î�Ò>×�;�CDÎ�Òe4»àµC:B·9±CD7:Î�ÚeÚe9<7$Ê�;�Ó�=�9R=
C:B·9âÊ/Ó67D7:9�4NC�CD7�;�46=:;eÊ/CDÎ�Òe4

CDÒ�@A9�7DÒ>×�×�9<5]@�;eÊ�áµà>Ó64658ÒeÎ�4·Ú�;�×�×AÊ�B6;e4·Úe9R=%C:B6;IC¬×�9R;e5±C:Ò�C:B·9�ÍNÎ�Òe×¼;IC:Î�Ò>4»Ø>÷�Î�ÚeÓ·7:9 ��=�B6ÒIÌ#=
;�4¸9/é·;�Ñ±Ö·×�9]Ò�ÔUCDB69®;�@AÒIÍe9�CD7:Î�ÚeÚe9<7ÐÎ�4­;>Ê(CDÎ�Òe4mØ É C�=DB·ÒIÌ#=$ÛÜÎ¼Ê/7:Ò>=DÒ�ÔºC_3
Ê<Ê/9<=:=$Ì�B·Î¼Ê�B¸Î�=
Ó6=�9R5];e=«;$Úe7�;�Ö·B6Î�Ê<;�×�Ô�7:Òe4NC�Õs9�465�Ô�Ò>7«ô�0�ùæô89�7:Íe9�7RØeß¬B·9%
D÷6;�CDB·9<7:=~Ñ�Ó6=�C~@A9§Û.;e×�9/�Ð9�7:7DÒ>7
=�B·ÒIÌ#=UÓ·ÖÜ=DÎ�4�Ê/9_÷�Î�5·Ò�C:B·9_58Ò>Ú±Ê<;�4·46Ò�C�@�9_è�9�CD9<7<ò =UÔo;IC:B·9�7RØ
ß¬B·9§ó�Ó6×�9RÛ.ùæÎ�4·Î�CDÎ¼;IC:Î�Í>9§Î¼=¬Ê/Ó·7:7D9<4NCD×�Ë�ÌUÒe7:á�Î�4·Ú�Òe4®9�é�CD9�4�58Î�46Ú�C:B·9�Î�7«7:Ó·×�9§×¼;�46ÚeÓ6;eÚe9

CDÒ]Î�46Ê/×�Ó6589$=DËN4NC�;IéâÔ�Ò>7#Ê/Òe4�=KC:7:;eÎ�4NC:=¬;>=¬Ì«9<×�×GØ
ü«Ó·7D7:9�4NC:×�Ë>à»û§4NC:Ò>3#Ú>9�4NCÐÖ·7DÒIÍ�Î¼589<=�4·Ò�=DÓ·Ö·ÖAÒe7DC�Ô�Ò>7ÐCDB·9]=DÖ�9RÊ/Î�ç�Ê�;�CDÎ�Òe4,Ò�ÔUÎ�4NCD9<Úe7:ÎWCKË

Ê/Òe4�=KC:7:;eÎ�4NC:=<Ø6ß¬B·Î¼=
ÞNÓ·Î�CD9�4·Òe48ÕGCD7:Î�ÍNÎ¼;�×»C:;e=Dá®Î¼=#9<4NCDÎ�7D9<×�ËÏ×�9�ÔºC
Ó·ÖÜC:Ò±CDB·9�;�Ö·Ö6×�Î¼Ê�;�CDÎ�Òe4Ü589/Õ
=�Î�Úe4·9<7<Øµ3UC$×�9R;e=�CÐ;eÖ·Ö·×�Ë�Î�4·Ú+CDB69�@·7:Ó8C:9/ÕGÔ�Òe7�Ê/9±=KC:7:;�CD9�Ú>Ë+ÒeÔU589�ç64·Î�4·Ú+CDB·9�CD7:Î�ÚeÚe9<7
Ô�Ò>7�;e×�×
C:;�@6×�9R=~Ê�;e4â=�Ò>×�Í>9¬CDB·9
Ö·7DÒ>@·×�9�ÑëÒ�Ô»589<Ê�Î�5·Î�4·Ú�Ì�B·Î�Ê�B±C�;�@·×�9<=~4·9�9R5�CDÒ_@A9§;>=D=DÒ8Ê/Î¼;IC:9<5�Ì�ÎWC:B
;
Ê/9<7�C�;�Î�4$CD7:Î�ÚeÚe9<7<ØR3#4·ÒeCDB·9<7�Ê�ÒeÑ±Ö·×�Î�Ê<;IC:Î�Ò>4_Î�=mCDB�;IC%Ê/Òe4�=KC:7:;eÎ�4NC:=mÒ�ÔºC:9�4�7:9<ÞNÓ·Î�7:9�9/é8Î¼=KC:9�46Ê�9
;�465ÏÔ�Ò>7:;e×�×mÞNÓ6;e4NCDÎ�ç�Ê�;�CDÎ�Òe4»ØAß¬B·9_9/é·;eÑ�Ö6×�9�;e@�ÒIÍ>9$Ê/ÒeÓ6×�5�@A9�7:9<;>5Ï;>= >�7:;eÎ�=D9$;�4Ü9<7D7:Òe7�Î�Ô
CDB·9<7D9Ð9/é8Î¼=KC�=#;�Ôo;IC:B·9�7�Ì�B·Ò]Î¼=¬4·ÒeC#Î�4+CDB·9_=D9/C#ÒeÔ�Ñ];e×�9ÐÖA9�7�=�Ò>46=�Ø



����� ���6�µ� LKOW�<�RJ:LKXU�(M<FâJ�Fe�¼P<LK�:J�OQFIHKJ��<LKOZHG[���PRF>XsHYL�M<OQFIHKX�M�H~HK�NJ§�NM/H�M< NM<XYJ
SWJ:VgJ�Sº� � �NJ§�>P<��ªµO��eP
��M<FNF>P<H~ 8J &µJ:HKJDL,+ X��ºM/HK�NJ:L«M�F���HK�>J¬HYL�M<F>XKM<�:HKOQPRF�OWX�LKPRSQSQJ(�� NM<���8�

-U�K� � $=���(')�%" '� P&�QW
ß¬B·9ÜÖ·7:9�Í�Î�Ò>Ó6=]=D9<Ê(C:Î�Ò>4¹×¼;�Î¼5¹CDB·9.;eÚe9<4>CRò =�Ô�Ò>Ó·465·;�CDÎ�Òe4 @�Ë­Ö·7:ÒIÍNÎ¼58Î�4·Ú,CDB·9�Ôo;>Ê(C®=�CDÒ>7D9>à
Î�48Ô�9<7D9<46Ê/Î�4·Ú�à�;e465±C:B·9$Ê�;�Ö�;�@·Î�×�Î�CKË�CDÒ�9/é·Ê/×�Ó6589�Î�×�×�9�Ú>;e×�Ñ±9<4>C�;�×�=�C:;IC:9<=<ØNß¬B6Î�=¬=D9<Ê(C:Î�Ò>4®Ì�Î�×�×
4·ÒIÌ 9�é8Ö·×�;eÎ�4øB6ÒIÌ ;eÚe9<4>CRò =®Ê�;�4 ÖA9�7DÔ�Òe7:Ñ ;>Ê(C:Î�Ò>46=]Î�4øÒe7�589�7]C:Ò­Î�4>C:9�7�;eÊ/CâÌ�ÎWC:BøCDB·9<Î�7
9�4�Í�Î�7:Òe4·Ñ±9<4>CRØ

�@H-D D)9!5����A
��6J 9-J�� õ,9�Ê�B6Ò>=D9�C:Ò+Î�Ñ±Ö·×�9<Ñ±9�4NCÐCDB·9±Ê/Ò>Ñ�Ñ];e465.×�Î�@67:;e7DË�Î�4	�N;gÍg;6Ø
�N;gÍI;
Ò�Ýµ9�7�=�;æ7DÎ¼Ê�B¹;e7D7�;gËæÒeÔ
@·Ó·Î�×�58ÕGÎ�4­Ô�Ó·4�Ê(CDÎ�Òe4�;�×�ÎWCKË­=DÓ6Ê�B¹;>=_C:B·7:9<;e5·Î�4·Ú,Ê�;eÖ6;�@·Î�×�ÎWC:Î�9R=�;e465
;�×¼;�7:Úe9Ï=�9<×�9RÊ(C:Î�Ò>4¹ÒeÔ�;�@�=KC:7:;>Ê(C]5·;IC�;.CKË�ÖA9<=<Ø�÷·Ó·7DCDB·9<7DÑ±Ò>7D9>à�;e4¹9�é�CD9�4�=�Î�Íe9ÏÍI;�7:Î�9�CKË£Ò�Ô
9/é�CD9<7D46;e×6×�Î�@67:;e7DÎ�9<=«;�7:9
;gÍI;�Î�×�;e@·×�9§;e=��N;gÍI;_;�7�Ê�B·Î�Íe9R=�Ô�Òe7¬=�9<4658Î�4·Ú�9<Ñ];�Î�×�Ò>7Uô6û
3
è­ó
èUü
Ô�Ó·46Ê(C:Î�Ò>46;�×�Î�CKËeØIß�;e@·×�9Uä§=�B·ÒIÌ#=mCDB69«Ñ±Ò>=�C�Î�Ñ±Ö�Ò>7�C�;�4NC%Ê/ÒeÑ±Ñ];�4�5·=»C:B6;IC%Ê�;e4_@A9«C:7DÎ�ÚeÚ>9�7:9<5
Ô�7DÒ>Ñ 7DÓ6×�9R=�Ø

pIb�i
�If������ {>LKOQFIHKX��³HKP§HK�>J���PRF>XYPRSQJ
dIvgv<`<bgf��Gfgb�i/peyR`�� {8J:LK^_M<F>J�FIHKSQ[�M�XYXYJ:LYHKX~FNJ:�­�ºM��:H
nI`IyR`<fI`��Gfgb�i/peyR`�� {8J:LK^_M�FNJ�FIHKSZ[��>J�SQJ:HKJ:X��¼M<�:H
`���dgiRy
��������� XYJ�F��eX��ïHK�NJ�J�^_M�OQS·��OZHK��HKJD¾eH��
ygxgd�n������ �!� SQPRMR�>X~¨~©�ªÏ��LKP<^ TU¨«°ÏM<FN��M�XYXYJ:LYHKX~HK�>JUHYLKOQ{NSQJ�X

v�`��In������Gfgbei/p�yR`Ij�"#�glglgl$�GfRbei/peyR`gj%��� XYJ�F��eX&� M�^$J�XYXKM��RJ#��P<FNXYOQXsHKOQFN�$P<�AHYLKOW{>SQJ�X

� �N� ��� �·� �UF�HKPR�«�<J�FIH���PR^$^_M�F��_SWOQ eL�M�LY[

ß¬B·9�=D9�465»à�9<Ñ±;eÎ�×�;�4�5.×�Ò>;e5ÜÊ�ÒeÑ±Ñ];�4656=§;e7D9_9�é89<Ê/Ó·CD9<5.Ì�ÎWC:B·Î�4æCDB·9<Î�7ÐÒIÌ�4�C:B·7D9R;e5�à
=�Î�46Ê/9�C:B·9<=D9±ÒeÖA9�7�;ICDÎ�Òe4�=�Ê<;�4�Ö�ÒeCD9�4NC:Î�;e×�×�ËÜC:;eáe9±;Ï×�Ò>4·Ú®C:Î�Ñ±9â;e465æÊ�ÒeÓ·×¼5�=�C:;e×�×�C:B·9±9�48Õ
ÚeÎ�4·9eò =�9/é89<Ê�Ó8CDÎ�Òe4»ØIß¬B·9U×�Ò>;e5�Ê/ÒeÑ±Ñ];�4�5�;�×�×�ÒIÌ#=»C:B·9�;�Úe9<4NCmCDÒ�Î�4>C:9�7DÔo;eÊ�9~Ì�Î�CDB±;�4�Ë_ó#ö�÷mÕ
9�46;e@·×�9R5ÜÎ�48Ô�Òe7:Ñ];ICDÎ�Òe4�=�Ò>Ó·7:Ê�9eØµß¬B·Î¼=§Ê�ÒeÓ·×¼5.@A9�;e4.9�4NC:9�7:Ö·7DÎ¼=D9_Î�4·Ô�Òe7:Ñ±;�CDÎ�Òe4æ=DË8=KC:9�Ñ ;>=
Ì«9<×�×»;>=�;�4·ÒeCDB·9<7#;�Úe9<4NC<ò =«7:9�Ñ±ÒeCD9$ÞNÓ·9�7:ËâÎ�4>C:9�7DÔo;eÊ�9eØ
3
=:=�9<7�C:Î�4·Ú+4·9�Ì Ôo;eÊ(C�=�B6;e=
CDÒÏ@�9±Ó6=D9<5æÌ�ÎWC:B�Ê<;�7:9eàµ=�Î�46Ê/9±;âÖAÒ�C:9�4NCDÎ¼;�×�×�ËÜÒe4·×�Ë�CD9<Ñ�Õ

Ö�Ò>7:;e7DÎ�×�Ë¸ÍI;�×�Î¼5¹;eÚe9�4NC]=KC�;IC:9ÏÊ<;�4¹Ê<;�Ó6=D9+Ôo;eÊ(C�=�CDÒ,@�9Ü;>=D=D9�7DCD9R5­ÖA9�7:Ñ±;e4·9�4NC:×�Ë>Ø  9�Í>9�7DÕ
CDB·9<×�9R=D=<à�Ì«9Ï@�9<×�Î�9�Í>9®C:B6;IC�CDB69Ï;>=D=D9�7DC�;e465ï589<×�9�CD9+Ô�Ó·46Ê/CDÎ�Òe46;e×�Î�CKË£Î�=�Í>9�7:Ë,Î�Ñ±Ö�Ò>7�C�;�4NC<Ø



3
=:=�Ó·Ñ±9â;e4¸;eÚe9<4>C_Ì¬;�4NC�=�CDÒÜÑ];�Î�4NC:;�Î�4£;�B·Î¼=KC:Òe7:ËæÒ�Ô¬Î�Ñ�ÖAÒe7DC:;e4NC_9�Íe9<4NC:=$Î�4¸Òe7�589�7ÐC:Ò
Ó6=�9±C:B·9�Ñ
Ô�Òe7$Ñ];�á�Î�4·ÚÏÔ�Ó·7DCDB·9<7�589<Ê�Î�=DÎ�Òe46=<Ø»ö§;�C:;�;�@AÒeÓ·C$CDB·9]9<Íe9�4NC�=$Ê/ÒeÓ6×�5,@A9â=KC:Òe7:9<5
;�465�589�×�9/C:9<5.@�Ë.;>Ê(CDÎ�Òe4�7DÓ6×�9R=�Øµß¬B·9±589<Ê�Î�=DÎ�Ò>48ÕsÑ±;eá�Î�4·Ú+7DÓ6×�9R=§Ê�ÒeÓ·×¼5.@A9]589<=DÎ�Ú>4·9<5.Ì�ÎWC:B
CDB·9$C:9�Ñ±ÖAÒe7�;�7:Ë®46;�CDÓ·7:9$Ò�Ô�CDB69�5·;IC�;]Î�4ÜÑ�Î�465�Øµ÷·Ò>7#9/é·;eÑ�Ö6×�9>à8CDB·9R=�9�7DÓ·×�9<=§Ê/Ò>Ó·×�5ÏB6;gÍ>9
;�B69�Ó·7:Î�=�CDÎ¼Ê$Ê�B6;e7:;>Ê(CD9<7<Ø

� A67�
#H-5 =V6 ;V47� 3
=�=DB·ÒIÌ�4£Î�4­C:;�@6×�9�ÿeà�;eÊ(C:Î�Ò>4­7:Ó·×�9R=�à�×�Î�áe9+Î�4NC:9�Úe7:Î�CKË,Ê�Òe46=�CD7�;�Î�4NC:=<à»Úe9�C
9�ÍI;�×�Ó6;IC:9<5®Ó·Ö�Ò>4+Ó6ÖA5·;�CD9R=~C:Ò�C:B·9�Ôo;eÊ/CU@6;>=�9>Ø83#Ú>;eÎ�4mà>C:7DÎ�ÚeÚ>9�7�=~=D9�9<ÑíCDÒ�@�9�CDB69�4�;ICDÓ67:;e×
Ê�B·ÒeÎ¼Ê/9>àN9R=�ÖA9<Ê�Î�;e×�×�Ëâ=DÎ�46Ê�9§@AÒ�C:B®C:B·9�û§7:;>Ê/×�9§;e465 É ã¬Û¤5·;IC�;�@6;>=�9�=�9<7DÍ>9�7�=«=DÓ·Ö·ÖAÒe7DC �N;gÍI;
=KC:Òe7:9<5�Ö·7:Ò8Ê/9<5·Ó·7D9R=�Ø�ß¬B·Î�=§ÌUÒeÓ·×¼5�Ñ];�áe9�ÎWC�9/é�CD7:9�Ñ±9�×�Ë�Ê/Òe4�Í>9�4·Î�9�4NC#C:Ò®Ê/Ò>Ñ�@·Î�4·9 �N;gÍI;·ò =
ì69/é8Î�@·Î�×�Î�CKËïÌ�Î�CDB³CDB·9Ü7:9�Ó�=�9ÏÒ�Ô$;�4³9/é8Î¼=KC:Î�4·Ú,C:7DÎ�ÚeÚ>9�7±Ñ±9<Ê�B6;e4·Î�=DÑ�Ø�ê#ÒIÌU9�Í>9�7Rà�C:B·9�7:9�Î�=
;®Ê/Ò>Ñ±Ö·×�Î¼Ê�;�CDÎ�Òe4»Ø É 4NCD9<Úe7:ÎWCKËÜÊ/Ò>46=�CD7�;�Î�4>C�=#Ñ�Ó6=KCÐB·Ò>×�5.;e×�×�C:B·9�C:Î�Ñ±9>Øµß¬B69�7:9/Ô�Òe7:9eà�ÎWC$58Ò�9<=
4·Ò�C�Ñ±;�C�C:9�7�ÎWÔ�C:B·9�ËÜ;e7D9_9<ÍI;�×�Ó6;IC:9<5ÜÌ�B·9<4.Î�C�Î¼=
46Ò�C§7:9<;e×�×�ËÏ4·9<Ê�9<=:=D;e7DË>à6ÎGØ 9>ØA58Ó69�C:ÒâCDB69
Ö·7DÒ>@·×�9�Ñ]=¬Ì«9$589R=DÊ�7DÎ�@A9<5+Ì�ÎWC:B�CDB·9ÐC:7DÎ�ÚeÚ>9�7�=�òNÎ�4�Ê/7:9�Ñ±9�4NC:;e×»=KC:7:;�CD9<ÚeËeØ
3
Ê(C:Î�Ò>4¸7DÓ·×�9<=<à»B·ÒIÌU9�Í>9�7RàµÑ�Ó6=�C�Òe46×�ËÜç�7D9>à»ÎWÔ#;�ÍI;�7:Î¼;�@·×�9±@·Î�4�58Î�46Ú.Ñ];�áe9R=�CDB·9+Ê/Òe4·Õ

58ÎWC:Î�Ò>4,CD7:Ó·9âÌ�B·9<4,Î�C�Ì¬;e=Ð4·ÒeC_@�9�Ô�Òe7:9�B6;e465�Ømß¬B69±Ô�Òe×�×�ÒIÌ�Î�4·Ú�9/é·;�Ñ±Ö·×�9]Î�×�×�Ó6=�CD7�;ICD9R=ÐCDB69
Î�=:=�Ó69�> É Ô
;�×�×«Ö6;e7D9<4NC:=_7:9<Ê�9�Î�Íe9®;æÊ/Òe46Úe7�;ICDÓ6×�;�CDÎ�Òe4¸9�Ñ];�Î�×Gà�ÌU9®Ò>4·×�Ë,Ì¬;�4NC�C:B·9�Ñ!CDÒ�Úe9�C
CDB·9_9<Ñ];�Î�×»ÎWÔ�C:B·9�Î�7§Ê�B·Î�×¼5+Ì¬;e=%ñKÓ6=KC§@�Ò>7D4»Ø É Ô�ÌU9eò 5Ü=DÎ�Ñ±Ö·×�Ë+Ê�B·9RÊ�áâC:B·9�Ê/Ò>4658Î�CDÎ�Òe4»à69�Íe9<7DË
Ö6;�7:9�4NC�Ì«Ò>Ó·×¼5®Ú>9/C¬CDB·9$Ñ];eÎ�×m;�ÔºCD9<7#;�4�Ë®Ê�B·Î�×�5ÏÌ¬;e=U@AÒe7:4»Ø
ö
Ó·9§CDÒ�C:B·Î�=UÖ·7:Òe@6×�9<Ñ Ì«9�ÒeÖ8C:9<5âÔ�Òe7�;�=DÒe×�Ó8C:Î�Ò>4®Ì�B·9<7D9Ð;eÊ/CDÎ�Òe4®7:Ó·×�9<=U;�7:9
C:7DÎ�ÚeÚ>9�7:9<5

Ô�7DÒ>Ñ
ÒeÓ·C:=DÎ�589�C:B·9®5·;�C:;�@�;e=D9eØ�3�ÔºC:9�7�9R;eÊ�B,Ó·Öµ5·;IC:9eà�C:B·9®;eÊ/CDÎ�Òe4,7DÓ6×�9R=�òmÊ�Òe465·ÎWC:Î�Ò>46=$;�7:9
Ê�B·9<Ê�á>9<5¹ÍNÎ¼;�CDB·9 �Nö�ã�ü Î�4>C:9�7DÔo;eÊ�9eØ�ß¬B·9Ü7:9<=DÓ·×�CDÎ�4·Ú,C:;�@6×�9R=âÊ/Ò>4>C�;�Î�4·Î�4·Ú,CDB·9ÜÍI;�7:Î¼;�@·×�9
;e=:=�Î�Úe4·Ñ±9<4>C�=Ð;�7:9�=�CDÒe7:9<5æÎ�4¸; �>;gÍI;+;�@6=�CD7�;eÊ/CÐ5·;�C:;®CKË�Ö�9>à»;�×�Òe4·ÚÏÌ�ÎWC:BæC:B·9]Ê/Ò>Ñ�Ñ];e465
CDB·9<Ë_CD7:Î�ÚeÚe9<7<ØIß¬B·Î¼=�Î�48Ô�Òe7:Ñ];ICDÎ�Òe4�Î¼=�CDB·9<4±Ê�ÒeÑ±Ö6;e7D9R5_C:Ò§C:B·9�Ö·7:9�Í�Î�ÒeÓ6=�=�C:;IC:9�;�465±Ê�;e×�×�Î�4·Ú
CDB·9_;eÖ·Ö·7:ÒeÖ·7:Î�;�CD9�Ñ±9/CDB6Ò�56=�Î�4ÏC:B·9_Ê/Ò>Ñ�Ñ];e465®×�Î�@·7:;e7DË]ÖA9�7DÔ�Òe7:Ñ]=�;�×�×�4·9�ÌÙ;eÊ/CDÎ�Òe46= >

;�'!� ��#</&/�'��<� 	!��F���' � , � B ) �
"&�!/�''��'�/

#������ #����&F!��' L
�E��'��/�.F����8����� /(#�$(' �����������8�����8;
;%���!/�' /�'�;�# $���; � � �<F!/8��F�
�$(' ��'�% 	���F!��'
"<�!/ '&F��E� F��%�������:���Z��'�% 	���F!��' F����ZF��%�8�����9���!� ���:��#</&/�'��<� 	!��F���'

��'!/<"<��/�D F��%�������
��#</&/�'��<� 	!��F���' � ��'�%8;���F!��'

��' �&�

-U�.- � P���� . �  #"�N�'� P&���0.��AW	� W6'/�
�

É 4ÏÒ>Ó·7#=DË�=�CD9<Ñ�à8Ì«9_58Î¼=�CDÎ�4·ÚeÓ·Î¼=DB+@A9/CKÌU9�9<4+CKÌUÒ±@6;e=DÎ¼Ê
CKË�ÖA9<=�ÒeÔ�Ñ±9<=:=:;�Úe9R= >8ÞNÓ·9<7DÎ�9<=�;e465
Î�48Ô�Ò>7DÑ];�CDÎ�Òe4âÑ±9<=:=:;�Úe9R=�Ø�÷�Î�Ú>Ó·7:9�ä�=�B·ÒIÌ#=~CDB�;ICUCDB·9�Ñ±9<=:=D;eÚe9
Î�4·Ö·Ó·C�;e465]7:9�Ñ±Ò�C:9�ÞNÓ·9<7DË
Ê/ÒeÑ±ÖAÒe4·9<4NC:=§B6;�465·×�9�CDB·9�7D9R=�ÖA9<Ê/CDÎ�Íe9�Î�46Ê�ÒeÑ±Î�46Úâ9�Í>9�4NC:=�;�465.Ñ�9R=D=:;�Ú>9<=<à·Ì�B·9<7D9R;e=#Ò>Ó8C�Õ
ÚeÒeÎ�4·Ú.Ñ±9R=D=:;�Ú>9<=�;e465­ÞNÓ·9<7DÎ�9<=�Òe7:Î�Ú>Î�4�;ICD9âÔ�7DÒ>Ñ¤C:B·9�Ê/ÒeÑ±Ñ];�4�5£×�Î�@·7�;�7:ËeØ�ß¬B·Î�=�=D9<Ê(C:Î�Ò>4
589<=:Ê/7:Î�@A9<=UC:B·9�=�CD7:Ó6Ê(C:Ó·7:9�ÒeÔ�C:B·9_Ñ±9<=:=:;�Úe9R=�àNC:B·9�Î�7#9/Ýµ9<Ê/C
Òe4+CDB69�;�Ú>9�4NC<à·;>=¬Ì«9<×�×m;>=¬CDB69
Î�Ñ±Ö·×�9�Ñ±9�4NC�;ICDÎ�Òe4�@6;>=�Î�4·Ú�Òe4ÏCDB69$Ñ�Ò858Ó6×�9R=¬Ö·7D9<Í�Î�Ò>Ó6=�×�ËâÎ�4NCD7:Ò�5·Ó6Ê/9R5�Ø



X 6846J�
#47�(FCJ H-D = 4ID)H!7:4 � ��4I5=7 � 3
4�;eÚe9�4NC%=�9<465·=�ÞNÓ·9�7:Î�9<=�Î�4±;�=�Ë�46Ê�B·7:Òe46ÒeÓ6=�Ñ];�4·4·9<7<à ��à
Î�4­Ò>7:5·9�7$C:Ò.Òe@8C�;�Î�4­5·;IC�;�Ô�7:ÒeÑ ;�4·ÒeCDB·9<7�;�Ú>9�4NC<Ø�ô�Î�4�Ê/9®Ñ±ÒN=KC�ó
ö§÷ÙÖ6;e7:=D9�7�=$=DÓ·Ö·ÖAÒe7DC
7D9R;e58Î�4·Ú
5·;�C:;#Ô�7DÒ>Ñ:1
ó#ù�=�àRÎWC%=D9�9�Ñ±9R5_46;�CDÓ·7�;�×eCDÒ�Ö6;eÊ�áI;�Ú>9%CDB69UÞNÓ·9<7DË�Î�4�=�Î¼589¬;�4�ê§ß�ß�è

Ð?~ß 7:9<ÞNÓ·9R=KCRØ%ß¬B·Î�=]=DÎ�Ñ�Ö6×�9�Ñ±9<Ê�B6;e4·Î¼=�Ñ Ê<;�4³9<;>=�Î�×�Ë£@A9�7D9<Ö·×¼;eÊ/9R5­@�Ë­Ó6=DÎ�4·Ú­ô6û#3§è
Ñ�Î¼5·58×�9�Ì¬;�7:9eØ�õ,9®;e7D9±ÌUÒe7:áNÎ�4·ÚÏÒe4¸;�4¸Î�Ñ�Ö6×�9<Ñ�9<4NC:;IC:Î�Ò>4¸Ó6=�Î�4·Ú�C:B·9â;Ié8Î¼=ÐÌ«9<@¸=D9�7:Í�Î�Ê�9
9�4·Ú>Î�4·9���Î�4ÙÊ/Òe4�ñKÓ·46Ê(C:Î�Ò>41Ì�Î�CDBåCDB·9,C:ÒeÑ]Ê�;�CÏÌU9�@î=�9<7DÍ>9�7RØUß¬B·9¸;�4�=�ÌU9�7ÏÒe@8C�;�Î�4·9<51Î�=
CDB·9<4 ;e4³ó
ö§÷�����Û.ù 58Ò8Ê/Ó6Ñ�9<4NC<Ø�õ,9.=�Ó6Ö·Ö�Ò>7�C]Í>9�7:Ë­=�Î�Ñ±Ö·×�9.ÞNÓ·9<7DÎ�9<=�7:9/C:7DÎ�9�Í�Î�4·Ú,;e×�×
ÒeÓ8C:ÚeÒeÎ�4·Ú];�7�Ê�=«Ô�7:ÒeÑ�;�4Üó#ö�÷­7:9<=DÒeÓ·7�Ê/9 > F�� :	� ��@CG 4�
'4�
 ?UÒe7#;e×�×�Ò>Ó8CDÚ>ÒeÎ�4·Ú];�7�Ê�=UÔ�7:ÒeÑ ;e4
ó#ö§÷³7:9<=DÒeÓ·7�Ê/9ÐÌ�Î�CDB.;]=DÖ�9RÊ/Î�ç69<5�×¼;�@A9�× > F�� :	� ��@CG 4 �
� ����� @ 1'G�� 4�
 ?/Ø·3 ÞNÓ·9�7:Ë+=D9�4NC#C:Ò]CDB69
;�Úe9<4NC�;�C ����;%� Ê/Ò>Ó·×¼5+×�Ò�Òeá®;>=«Ô�Òe×�×�ÒIÌ#= >

�&�&��� L����)����;%����;�'!/��<$('!�����%#�'�/(Y
�&;�#�
��('��%� � 0�0�0�� �</&'(���!��F���' � 0�0�0�� �)
��!'���� � �
ß¬B·9�ó#ö�÷í7:9<=DÓ·×WCÏÎ�=+C:B·9�4î;e5·589R5 CDÒïCDB·9¸ÞNÓ·9�7:Ë�Î�46Úï;�Ú>9�4NC<ò =]Ôo;>Ê(C�@6;e=D9æÍ�Î¼;£CDB69

Ó·ÖA56;ICD9+Î�4NC:9�7DÔo;eÊ/9>Ø�÷�Î�ÚeÓ·7:9ÏäÜ=DB·ÒIÌ#=_CDB6;�C�Ñ±9<=:=D;eÚe9R=$Òe7�Þ>Ó69�7:Î�9R=$Ô�7:ÒeÑ¤CDB·9Ï;�Úe9<4NC�;�7:9
Î�4·Î�CDÎ¼;IC:9<5±Ô�7:ÒeÑ�CDB69
Ê/Ò>Ñ�Ñ];e465±×�Î�@·7�;�7:Ë�Ì�B·Î¼Ê�B]Î¼=�Î�4]CDÓ·7:4â;eÊ/CDÎ�ÍI;ICD9R5±@�Ë�C:B·9§;>Ê(CDÎ�Òe4±7:Ó·×�9
Ê/ÒeÑ±ÖAÒe4·9<4NC<Øgß¬B·9%Ô�Òe×�×�ÒIÌ�Î�4·Ú§;eÊ(C:Î�Ò>4$7DÓ6×�9UÊ�;�Ó�=�9R=�CDB69«;�Ú>9�4NC»C:Ò
ÞNÓ·9�7:Ë�=DÒeÑ±9«Î�48Ô�Ò>7DÑ];�CDÎ�Òe4
B·Ò>=�C±Ô�Òe7];¸Ê/Ó6=�CDÒ>Ñ�9<7<ò =�Ö·7:9/Ô�9�7:9�4�Ê/9<=<à�Ì�B·Î¼Ê�B³;e7D9®CDB·9<4 ;e×�=DÒ¸;e=:=�9<7�C:9<5­Î�4NCDÒ�CDB·9Ü×�Ò8Ê�;e×
5·;IC�;�@6;>=�9!>

� ������
�� D���� FEF
����G > �� �G G � >�!"!#� D%$ B& �B)FHG�!)F
����' ����G�!!� 4�( � FHG 4 �� �1�F � � �#$ ������D @ �,� 4 � 
 � ?
8)� F ( � F G B�* ���&+,$ >-( � F G 4�( B�* �(?

ß¬B·9
Î�Ñ±Ö·×�9<Ñ±9�4NC:;�CDÎ�Òe4®ÒeÔ»CDB69�ÞNÓ·9<7DËâ=D9�7:Í�×�9�C«Òe46×�Ë±7:9<ÞNÓ·Î�7D9R=~7:9<;>58Î�46Ú$CDB·9Ð7:9<ÞNÓ·9R=KC:9<5
Ö·7D9R58Î¼Ê�;IC:9
Í�Î�9�Ì½;�4�5]Ô�Òe7:Ñ];ICDCDÎ�4·Ú_C:B·9§7:9<=DÓ·×�C«Î�4+ó#ö�÷UØ·÷·Ó8C:Ó·7:9§Í>9�7�=�Î�Òe46=�Ò�Ô�û§4NCDÒN3#Ú>9�4NC
Ñ�Î�ÚeBNC�Î�46Ê�Òe7:Ö�Ò>7:;�CD9®;e4ïó#ö�÷ ÞNÓ·9�7:Ë¸×�;e4·ÚeÓ6;eÚe9]Ò>7�C:B·9®7:9<Ê�9�4NCD×�Ë¸Ö·Ó·@·×�Î�=DB·9R5ïó�Ó·×�9<Ûæù
Þ>Ó69�7:Ë®=�ÖA9<Ê�ÎWçAÊ�;IC:Î�Ò>4»à8Î�4ÏÒ>7:5·9�7UCDÒâ;e×�×�ÒIÌøÔ�Òe7�Ñ±Ò>7D9�ì69�é�Î�@·Î�×�Î�CKË®Î�4ÏCDB·9_ÞNÓ·9<7DÎ�9<=<Ø

= 4C9 A67�
#H-5/.10 � �32 = 6 ; 4�� û§@�Í�Î�Ò>Ó6=D×�Ë_7:9<;>Ê(C:Î�Ò>4�7:Ó·×�9<=�;e7D9�ÞNÓ·Î�CD9#=DÎ�Ñ±Î�×�;e7%CDÒ_;>Ê(CDÎ�Òe4±7:Ó·×�9<=<Ø
ü«Òe46=DÎ�5·9�7¬CDB69ÐÔ�Òe×�×�ÒIÌ�Î�4·Ú�9/é·;�Ñ±Ö·×�9�> 4
C -.H&,&I(, ��J ,E/�'�5!#�'�;%�&H�'�;�'!/���F!������� � ��I<F�/�6(/'� � � B '!/8���!� � � H C � ��I!#8;%����D8'!/
��� ��F�;�I<F���F��<���&Y � �!I<F!/�6(/'� � � B '!/8���(� �
)(+&,&- 	!,&-&K.F�;E� � " � 
 $!F��/��$��!;%��'(� � �!I!#8;�����D�'�/ ��� ) C +�'&F(��5!#�F!/&�<'!/
ß¬B·9�ç67:=�C#Ê�B6;�×�×�9�4·Ú>9§Î¼=¬CDÒ]Ê�Òe7:7D9RÊ(CD×�Ëâ;e=:=DÒ�Ê�Î�;�CD9Ð;�4ÏÎ�4�Ê/ÒeÑ±Î�4·Ú±Ñ±9<=:=D;eÚe9�Ì�ÎWC:B�;±Ê�9�7DÕ

C:;�Î�4Ü?UüU3 7:Ó·×�9eØ6ß¬B69_Ê/Òe4�58ÎWC:Î�Ò>4�Ì�Î�×�×�;eÚ>;�Î�4Ï@�9�Ê�ÒeÑ±Ö·Ó8C:9<5�Í�Î¼;�;e4æô�0�ù¸Í�Î�9<Ì$Ø6ß¬B·9<7D9�Õ
Ô�Òe7:9eà�C:B·9Ð=�9RÊ/Òe4�5�C:;e=Dá±Î�=~CDÒ�Ö6;e=:=�C:B·9
Î�46Ê�ÒeÑ±Î�46Ú�ÍI;�×�Ó·9<=~Î�4NC:Ò_CDB69
Í�Î�9<Ì$Ø8û§469§;�Ö6Ö·7DÒN;eÊ�B
Ì«Ò>Ó·×�5�@�9«CDÒ�Ó6=D9~C:7DÎ�ÚeÚ>9�7�=�;eÚ>;eÎ�4»Øgß�7DÎ�ÚeÚ>9�7�=�CDB69�Ñ]=�9<×�Í>9<=�;�7:9U?¬üU3ï7:Ó·×�9<=<ØR3¹C�;�@·×�9 � ;%G � �
Ì«Ò>Ó·×�5,@A9+Ê�7D9R;ICD9R5�Ô�Òe7_Î�46Ê/Ò>Ñ±Î�4·ÚæÑ�9R=D=:;�Ú>9<=<Ø»÷·Ò>7$CDB·9®9/é·;�Ñ±Ö·×�9®;�@AÒIÍe9>àµCDB·9®Ñ�9R=D=:;�Ú>9
B6;�465·×�9<7#=KC:Òe7:9<=¬;�CDÓ·Ö·×�9 > 7:9<ÞNÓ·9R=KC�ó�9<=D9�7:ÍI;IC:Î�Ò>4»à6üU;�7 
�7DÖ»à·è�9<7DÎ�Ò85�à6ü«Ó6=�CDÒeÑ±9<7C?/Ø·3îCD7:Î�ÚeÕ
Úe9�7�7:9<;>Ê(C�=�Òe4�Î�46=�9<7�C�=¬Î�4NC:Ò±CDB·Î¼=�C�;�@·×�9eØ·õ,9�Ê<;�4�Ö6;e=:=UCDB69$CDÓ·Ö6×�9_ÍI;e×�Ó·9R=�Î�4>C:Ò±CDB·9�ô 0�ù
Ê/Òe4�58ÎWC:Î�Ò>4+@�Ë�ñKÒeÎ�4·Î�46Ú�C:B·9$Ñ±9<=:=D;eÚe9§C:;e@·×�9$Ì�Î�CDBÏC:B·9$Ò�C:B·9�7�Ö·7:9<5·Î�Ê<;ICD9R= >
7 ¥�[eFN���>LKP<FNP<|NXÐ^$J(M�FNOQFN�âHK��M/H$HK�NJ��(M<SQSQOQFN�ÏHK�eLKJ(MR�æOWX$ >SQPI�D�gJ��6� # P�HKJ�HK��M/H(��M<X��>J�XY�DLKOW 8J��
OQF�XYJ��DHKOWP<F�S�� }]HK�NJ��(M<SQSQJ:L_XY{8J���OZ¡N�(M<SQSZ[æXsH�M�LYHKX_M+F>J:�ÙHK�eLKJ(MR�ÜHKP+ 8J�M< >SWJ�HKP®LKJ�XY|>^$J�OZHKX
PR{8J:L�M/HKOQPRF��

8 �IHYHK{=Q R/R(¾>^$Sº� M<{NM<���NJR� P�LK�!R<M/¾eOWX R
9 � �NJ�J:¾>M�^${NSQJ¬OQX%H�M<�gJ�F���LKP<^ �IHYHK{8Q R�R/HK^$OZHG�%�%��� HK^±� HK|NJ<� F>SVR�XsH�M;:=R/�<��M<�RF>J:L R<�~�U¨U¯±°(R



��/�'&F!��'E�(/8��G&G�'�/9+�F�����$!'!H�'�5!#�'�;%�&H�'�;�'!/'��F!���%���
��� � ;�G � �
"&�!/:���8;�'!/(�
F�;

"<�!/ F<$&$E�(#�� $!'�; ��� �
;�'<$('���� �8� 0 ;�'����<'!/9"!/���D,��F�;�I&F���F��<���&Y �8� � � �8;�'!/&�<'(� �

%���'!/<' � 0 D ;%G&)(Y���' � ( /�'�5�#�'�;%�&H<'�;�'!/��<F��8���%� (
F���� ��� 0 ;�#�
 �&'��%� � � 0 ��F!/ "
F���� ��� 0 ��
��('��%� � � 0 ��F�/ ��

��F<$&$.;�'��<� � F�;/� � "�� $(F��/��$��!;���'�� � �8� 0 ;�'����<'!/ � +�'&F(��5�#�F!/&��'�/ �
/�'�D8�'�<'*D8'�;&;�F�G�'

ü«ÒeÑ±Ö6;�7:9<5�C:ÒÜCDB·9+;eÊ(C:Î�Ò>4£7DÓ6×�9âÊ<;e=D9eà»C:B·Î¼=$CD7:Î�ÚeÚe9<7_Òe46×�Ë�4·9�9R5·=$C:Ò.@�9Ï589/ç�4·9<5,C:Ò
7D9R;eÊ(C±Ó·ÖAÒe4³Î�4�=�9<7�C�=�Î�4³CDB·9�Ñ±9<=:=:;�Úe9®C:;e@·×�9>à�=�Î�46Ê�9ÏÒ>4·×�Ë­;�4³Î�46Ê�ÒeÑ±Î�4·Ú�Ñ±9R=D=:;�Ú>9+Ê�;e4
CD7:Î�Ú>Úe9�7»;e4_;eÊ/CDÎ�Òe4»Ø  9�Í>9�7DCDB·9<×�9R=D=<à/ÌU9~589<Ê�Î�5·9<5$;�ÚN;�Î�46=�CAC:B·Î¼=�;eÖ·Ö·7:Ò>;eÊ�B
Ô�Òe7mCDB·9%Ô�Ò>×�×�ÒIÌ�Î�4·Ú
7D9R;e=DÒe46=<Ø«÷�Î�7:=�C�;e465øÔ�Ò>7D9<Ñ±Ò>=�C<à«CDB·Î¼=�;�Ö·Ö·7:Ò>;>Ê�Bø7D9RÞNÓ·Î�7:9<=+ÞNÓ·ÎWC:9,;¹×�Ò�C�Ò�Ô�;>5·58Î�CDÎ�Òe46;e×
Ô�Ó·46Ê(C:Î�Ò>46;�×�Î�CKË_Î�4]û§4NCDÒNô 0�ù�Ø�ô�9<Ê�Òe465·×�Ë>à<C:7DÎ�ÚeÚ>9�7�=�;e465$C:7DÎ�ÚeÚ>9�7�;eÊ/CDÎ�Òe46=�CD9<465�CDÒÐ@�9UÔo;eÎ�7:×�Ë
589�ÖA9�465·9�4NC«Ò>4±CDB·9§Î�Ñ±Ö·×�9�Ñ±9�4NC�;ICDÎ�Òe4]ÒeÔµCDB·9�5·;IC�;�@6;>=�9#=D9�7:Íe9<7<Ø É C«Ì«Ò>Ó·×�5±@A9§ÞNÓ·Î�CD9§B6;�7�5
CDÒï=DÓ·Ö·ÖAÒe7DCâCDB69æÑ];IñKÒ>7âÍe9<4658Òe7�=<Ø~÷�Î�46;e×�×�Ë¹CDB·9æÔ�Òe×�×�ÒIÌ�Î�4·Ú­;�×�CD9<7D4�;ICDÎ�Íe9.CDÓ·7:46=âÒ>Ó8CâC:Ò
4·Î�Ê�9�×�Ë�×�9�Í>9�7�;�Úe9UÒeÓ67~;eÊ/CDÎ�Òe4�7DÓ·×�9¬Ô�Ó·46Ê/CDÎ�Òe46;e×�Î�CKËeØeõ�9�C:7D9R;IC%C:B·9�Ö·7:9<58Î¼Ê�;�CD9<=�C:B6;ICU;�Ö·ÖA9<;e7
Î�4�CDB69#Ñ±9<=:=D;eÚe9�;e=�7:9�Ú>Ó·×�;e7�ó#ö�÷�ô8Ê�B·9<Ñ];ÐÖ·7D9R58Î¼Ê�;IC:9<=<Øeß¬B·9�B6;e4658×�9�7�Ô�Ò>7%CDB·9�Î�46Ê�ÒeÑ±Î�46Ú
Ñ�9R=D=:;�Ú>9<=âCD9�Ñ±ÖAÒe7�;�7:Î�×�Ë Î�4�=�9<7�C�=âC:B·9£Ê/Òe4NC:9�4NC:=+Ò�Ô_C:B·9,Ñ�9R=D=:;�Ú>9.Î�4>C:ÒïC:B·9¸5·;IC�;�@6;>=�9>Ø
 Ò�C:9UCDB6;�C�ÌU9UÓ6=�9UC:B·9¬Î�4NCD9<7DÑ±9R58Î�;�CD9U7D9R=�Ò>Ó·7�Ê/9�� �/F
����'�1�G � BED]CDÒÐ7:9�Ö·7:9<=D9�4NCmC:B·9UCD9<7D46;e7DË
7D9<×�;�CDÎ�Òe46=DB·Î�Ö+@A9/CKÌU9�9<4 ( � FHG B�* ����à ( 1���� ����àA;e465 � ����� B#� >

� � � � �EFHG�� �/F
����'�1�G � BED > ( � FHG B�* ��� 4 � �/F ����'�1'G � BED0?
 �1�F ( 1���� ��� > � �/F
����'�1�G � BED 4�( 1���� � �(?
 �1�F � ����� B#� > � �/F
����'�1�G � BED 4 � ����� B#��?

ß¬B·9�7DÓ6×�9�Î¼=%7:9�Ì�7:ÎWCDCD9�4±@�Ë_C:7D9R;IC:Î�4·ÚÐC:B·9VC -ZH&,<I(, ��J , Ö6;e7�C�;e=~;Ð4·Òe7:Ñ];�×·Ê/Ò>4658Î�CDÎ�Òe4»Ø
É Ô«C:B·9]9�4NCDÎ�7:9±Ê�Òe465·ÎWC:Î�Ò>4,Î¼=ÐÑ±9/CRà�CDB·9]7:Ó·×�9±ç67:9<=ÐÌ�B·Î¼Ê�B�Ñ±Î�Ñ±Î�Ê<=ÐCDB·9â5·9<=DÎ�7:9<5�7D9R;eÊ/CDÎ�Òe4
7DÓ·×�9Ï@�9<B6;gÍ�Î�Ò>7<Ø�3�ÔºC:9�7�CDB·9�Î�46=D9�7DC<à�Ì�B·Î¼Ê�B­CD7:Î�ÚeÚe9<7:=_CDB·9Ü?¬üU3 7:Ó·×�9<= > Ì�B·Î¼Ê�B³;>Ê(C:Ó6;�×�×�Ë
@�9RÊ/ÒeÑ±9_;>Ê(CDÎ�Òe4Ï7:Ó·×�9R= ?/à�CDB·9$Ñ±9R=D=:;�Ú>9
Ôo;>Ê(C:=
;�7:9�589<×�9�CD9R5Ï;eÚ>;eÎ�4 >

/<'���' �E�<'*D8'�;&;�F�G�' � � � " � � � � 0�0�0 � �&� �
� �8;�'!/&� ��F!/�F�D8'���'!/�; � ��" � � � � 0�0�0 � �(� � ���<���9"<F���� 
�F�;�'
� ���8�(; ��F��Z�&/8��G(G�'!/ ��'!/(��F ���ZF��%�8������; �("Z,&I	� /(# $('�; �

/<'�D8�'��' ��F!/�F�D8'���'!/�; � ��" � � � � 0�0�0 � �(� �

-U��
 �I�('/�&R R# �$=���('L��
�
QR� #"�N�'� P&�
3#Úe9<4NC:=�@A9<Ê�ÒeÑ±9ÐÎ�4NCD9<×�×�Î�Úe9�4NC
;eÚe9�4NC�=¬ÎWÔ�CDB69�Ë+;e7D9$;e@·×�9�C:Ò]×�9R;�7:4»Ø6ô�Î�46Ê/9_Ñ];>Ê�B·Î�469�×�9<;e7D4·Õ
Î�4·ÚæCD9RÊ�B·4·Î¼Þ>Ó69<=�Ó6=�Ó�;�×�×�Ë,@6;e=D9®Ò>4ï;ÜÌ�Î¼589®ÍI;e7DÎ�9/CKË,Ò�Ô§Ê�ÒeÑ±Ö·Ó8C�;IC:Î�Ò>46;�×U;�×�ÚeÒe7:Î�CDB·Ñ]=<àmÎ�C
=�9<9�Ñ]=$;gÌ�á�ÌU;e7:5�C:Ò�CD7:Ëæ;�4�5æÎ�Ñ±Ö·×�9<Ñ±9�4NC_7DÓ6×�9�ÕG@6;>=�9R5æ×�9<;e7D46Î�4·Ú�;�×�ÚeÒ>7DÎ�CDB6Ñ±=<Øµõ�9]Ö67DÒeÕ
Ö�ÒN=�9.;¸58Î�ÝA9<7D9<4NC®=�9�C�CDÎ�4·Ú�Ø~÷�Î�Ú>Ó·7D9æä,=DB·ÒIÌ#=];�4 Î�4NCD9�×�×�Î�Ú>9�4NC®;�Ö·Ö6×�Î¼Ê�;�CDÎ�Òe4 Ê/ÒeÑ±ÖAÒe4·9<4NC
CDB6;�C#Î�4NCD9<7�Ôo;>Ê/9R=�Ì�ÎWC:BÏCDB·9_@�;e=DÎ�ÊÐ;�Ú>9�4NC¬Ô�7:;eÑ±9�ÌUÒe7:áAØ É 4.=DÓ6Ê�B�;e=�×¼;gËe9<7D9R5®;�7�Ê�B·Î�CD9RÊ(CDÓ67D9>à



CDB·9Ï×�9R;�7:4·Î�4·Úæ;�×�ÚeÒ>7DÎ�CDB6Ñ±=�Ê�;e4­@�9ÏÎ�Ñ�Ö6×�9<Ñ�9<4NCD9<5ïÎ�4³;�4�Ë¸×�;e4·ÚeÓ�;�Úe9®Òe7�=DË8=KC:9�Ñ Ó6=DÎ�46Ú
CD7�;e58Î�CDÎ�Òe46;e×~C:9<Ê�B·46Î�ÞNÓ·9R=�Ø%ß¬B·9Ï@6;e=D9+56;IC:;6à�B6ÒIÌ«9<Íe9�7Rà�Ê<;�4³Ê/ÒeÑ±9®Ô�7DÒ>Ñ CDB·9�589<5·Ó6Ê(C:Î�Í>9
5·;IC�;�@6;>=�9]Í�Î¼;�CDB·9+Þ>Ó69�7:ËæÎ�4>C:9�7DÔo;eÊ�9eØ�ß¬B69âÎ�4NC:9�×�×�Î�Úe9<4>C�;�Ö·Ö·×�Î¼Ê�;IC:Î�Ò>4£Ê�;�4£Î�48ì6Ó69�46Ê�9âCDB69
@6;e=DÎ�Ê
Ô�7�;�Ñ±9�ÌUÒe7:á�Î�4+CKÌ«Ò�ÌU;gË8=<Ø É C#Ê�;e4+;>=D=D9�7DCU;e465®589<×�9�CD9�@6;e=D9§Ôo;eÊ(C�=¬;�×�CD9�7:Î�4·Ú_C:B·9ÐÎ�48Õ
Ô�9�7:9�46Ê�9�7:9<=DÓ·×WC�=§;e465.Ó6×WC:Î�Ñ];IC:9�×�Ë�CDB·9±;�Ú>9�4NC<ò =#@A9�B�;gÍNÎ�Òe7RØ�Û.Òe7:9�Î�Ñ�ÖAÒe7DC:;e4NCD×�Ëeà�CDB·Ò>Ó·ÚeB»à
CDB·9+7DÓ·×�9<=$CDB·9<Ñ±=D9�×�Íe9R=�Ê<;�4£@A9®Ñ±Ò858ÎWç�9<5£ÒIÍ>9�7ÐCDÎ�Ñ±9eØ%ô�Î�46Ê/9âÌU9âÒ>Ö�9<7:;�CD9âÒ>4¸CDÒeÖ£ÒeÔ#;
7D9<×�;�CDÎ�Òe46;e×�56;IC:;e@6;e=D9eàgC:B·Î¼=%Ì«Ò>Ó·×¼5�Ò>4·×�Ë�7D9RÞNÓ·Î�7:9¬587DÒ>Ö �IÊ�7D9R;IC:9~C:7DÎ�ÚeÚ>9�7 �gÍ�Î�9<Ì­=KC�;IC:9�Ñ±9�4NC:=
CDB6;�C
Ê�;�4Ï9�Í>9�4Ï@�9$ÖA9�7DÔ�Òe7:Ñ±9<5+Ì�B·Î�×�9ÐC:B·9_;�Ú>9�4NC�Î�=¬7:Ó·4·4·Î�4·Ú�Ø
õ�9§@�9<×�Î�9�Í>9
C:B6;IC«CDB·9Ð589<Ê�×�;e7:;�CDÎ�Íe9
=DÖA9<Ê/Î�ç�Ê<;ICDÎ�Òe4®Î�=U;_Ú>7D9R;IC�C:ÒNÒ>×6C:Ò�×�9/C¬7D9R=�9R;�7�Ê�B·9�7�=

;�465]589<Íe9<×�Ò>Ö�9<7:=�Ô�Ò�Ê�Ó6=�Ò>4]CDB69
×�9<;�7:4·Î�4·Ú_;�4�5±@�9<B6;gÍ�Î�Ò>7:;e×6;e=DÖ�9RÊ(C�=�Ò�Ôm;eÚe9<4>C%C:9<Ê�B·46Òe×�ÒeÚeË
×�Ò8Ê�;�CD9R5±Î�4±C:B·9�CDÒ>Ö]×�;gË>9�7%ÒeÔAC:B·9
;e7:Ê�B·Î�CD9RÊ(C:Ó·7D9#=DB·ÒIÌ�4±Î�4±ç6ÚeÓ·7:9§ä·Ø�õ�9§Ê/Ó·7:7D9<4NCD×�Ë�Ó6=DÎ�46Ú
û§4>C:Ò>3
Úe9�4NC±Î�4³C:B·9.589�Í>9�×�ÒeÖ·Ñ±9<4>C±Ò�Ô$;,Ê/Òe×�×¼;�@AÒe7�;ICDÎ�Íe9�;�Ú>9�4NC]=�Ë8=�CD9�Ñ Ô�Òe7â58Ò8Ê/Ó6Ñ�9<4NC
7D9�CD7:Î�9<Íg;e×_þ � �GØ«ß¬B·9.Î¼589<;,Î¼=]CDB�;IC®;£Ê/Ò>Ñ±Ñ�Ó·4·Î�CKËïÒeÔ�Ó�=�9<7:=];e×�×
=DB6;e7D9R=�CDB·9<Î�7âÖA9�7�=DÒe46;e×
Ê/Òe×�×�9<Ê(C:Î�Ò>4$Ò�Ô8×�Î�4·á8=»CDÒ#7:9�×�9�ÍI;�4NC»Ò>4·×�Î�4·9�7:9<;>58Î�4·Ú�Ñ];ICD9<7DÎ¼;�×GØ�ó�Ó6×�9R=�;e7D9%Ó6=D9<5�C:Ò
589�CD9�7:Ñ±Î�469
Ì�B·ÒeÑ C:ÒÜ;e=DáÜÎ�4¸;®Ú>Î�Í>9�4,=�Î�CDÓ6;�CDÎ�Òe4»Ø»ß¬B69�Î¼589R;+ÒeÔ«;�4,Î�4>C:9�×�×�Î�Úe9<4NC$;eÖ·Ö·×�Î�Ê<;IC:Î�Ò>4æÑ±Î�Ú>BNC
9�Íe9<4�@A9®=DÒeÑ±9/C:B·Î�4·ÚÜ;e=$=DÎ�Ñ±Ö·×�9®;e=$;+Ô�9<9<58@6;>Ê�á�=DË8=KC:9�Ñ�à�Ì�B·9�7:9±CDB69]Ó6=�9<7<à�ÒIÍ>9�7�CDÎ�Ñ±9eà
CD9�×�×¼=�ÎWC�=#58Ò8Ê/Ó6Ñ�9<4NC¬7:9/C:7DÎ�9�ÍI;e×»;�Úe9<4NC¬Ì�B6Ò�Ö67DÒIÍ�Î¼589<5®CDB·9Ð@A9<=�C
×�Î�4·á8=<Ø

� �#Æ#Â·Æ#Ã�	�� Ä~Ã��

ã«9R=�Î¼589R=�CDB·9�;�Ö·Ö6×�Î¼Ê�;�CDÎ�Òe4±Ñ±9�4NCDÎ�Òe4·9R5];�@AÒIÍe9>àIÌ«9
;e7D9�ÌUÒe7:á�Î�46Ú�Ò>4â=�Ò>Ñ±9�Ò�ÔµCDB·9§;e=DÖ�9RÊ(C:=
CDB6;�C�;�7:9�Ê�Ó·7D7:9�4NC:×�Ë+4·Ò�C�Î�Ñ±Ö·×�9�Ñ±9�4NC:9<5�Øµõ,9_Ô�Òe×�×�ÒIÌåC:B·9�ó#Ó·×�9RÛ.ùï5·9�Íe9<×�Ò>Ö·Ñ±9�4NC:=#Ì�ÎWC:B
7D9R=�ÖA9<Ê/CUC:ÒâÞNÓ·9�7:Î�9R=�à87:9<;>Ê(C:Î�Ò>4®7:Ó·×�9R=�à·;e465ÏÎ�4NC:9�Úe7:Î�CKËâÊ/Òe4�=KC:7:;eÎ�4NC:=<Ø
û
CDB·9<7]Î�Ñ±ÖAÒe7DC:;�4NCâ;e=DÖA9<Ê(C�=];�7:9Ü=�9RÊ/Ó·7:ÎWCKË¹;�465¹CD7:Ó6=�Câ;�Ñ±Òe4·ÚN=KC±C:B·9.;�Ú>9�4NC:=<Ø«ü«Ó·7DÕ

7D9<4>C:×�Ë>à»;ÏÑ±;e×�Î¼Ê/Î�ÒeÓ�=�;eÚe9<4>C_Ê<;�4¸Þ>Ó69�7:Ë�CDB·9]9<4>C:Î�7:9]589<5·Ó6Ê(C:Î�Í>9±56;IC:;e@6;e=D9<=�ÒeÔ¬;e×�×%ÒeCDB·9<7
;�Úe9<4NC:=<Ø�ß�Ò�=DÒe×�Íe9]C:B·Î�=�Î¼=D=DÓ·9eà�ÌU9+;�7:9]C:B·Î�46áNÎ�4·Ú,;�@AÒeÓ8C±587DÒ>Ö·Ö·Î�4·Ú.C:B·9®7:9�Ñ±ÒeCD9+ÞNÓ·9<7DË
Ñ�9RÊ�B6;�46Î�=DÑ ;�4�5+7:9<ÞNÓ·Î�7:9�;e4Ï;eÚe9�4NC¬CDÒâ=D9�4�5+;�7:9�ÚeÓ6×�;e7UÑ±9R=D=:;�Ú>9§Î�46=�CD9<;>5�Ø6ß¬B·Î¼=¬ÌUÒeÓ·×¼5
;�×�×�ÒIÌ£C:B·9�Ò�C:B·9�7�;eÚe9<4>C�C:ÒÐ5·9<Ê/Î¼589�Ì�B6;�C�CDÒ$7:9�Ö·×�ËeØIõ,9#;�7:9U;e×�=DÒ�CDB·Î�4·á�Î�4·Ú$;�@AÒeÓ8C~Ê�9�7DC:;�Î�4
Ôo;eÊ(C%Ñ±9/C�;e5·;�C:;#ç69�×¼5·=%=DÓ6Ê�B�;>=mÌ�B·ÒÐ;e=:=D9�7DCD9<5�;#Ôo;>Ê(C�;�465�Ö�ÒN=D=DÎ�@·×�Ë$Ì�B69�7:9«Î�C�Ê<;�Ñ±9«Ô�7DÒ>ÑÏØ
ùm;e=�C_@·Ó8C�4·Ò�C_×�9<;>=KC_ÌU9]4·9�9R5,CDÒÜÚN;�Î�4,Ñ±Ò>7D9]9�é�ÖA9�7:Î�9�46Ê�9]Òe4¸Ö�9<7�Ô�Ò>7DÑ];e46Ê/9]Î¼=D=DÓ·9R=

;e=#ÌU9�×�×�;e=�C:B·9�B�;�4658×�Î�4·ÚâÒ�Ô~5·ÎWÝµ9�7:9�4NC�;eÖ·Ö·7:Ò>;>Ê�B·9<=<à8Ô�Òe7§9/é·;�Ñ±Ö·×�9_7:9�ÚN;�7�58Î�46Ú]Î�4NCD9<Úe7:ÎWCKË
Ê/Òe4�=KC:7:;eÎ�4NC:=<Ø É CÐÌ�Î�×�×�Ñ];�áe9�=�9<46=D9_CDÒ+7D9<Í�Î�=DÎWC§CDB·9 �N;gÍg;âÍ�=<Ø�ô�0�ùï589R=�Î�Úe4�Ê�B·ÒeÎ¼Ê/9R=�à�Òe46Ê�9
CDB·9_5·;�C:;e@6;e=D9§Í>9�465·Òe7�=�=�Ó·Ö6Ö�Ò>7�C�Ñ±Òe7:9�Ô�Ó·46Ê(C:Î�Ò>46;�×�Î�CKËeØ

� ��Æ � � ��Ã��

ß¬B·Î�=§Ö6;eÖ�9<7
@6;>=�9R=�Òe4æãUÒ>×�9<Ë®9/CRØA;e×uò =�þ ä ��Î�5·9<;âÒeÔ�=�ÖA9<Ê�ÎWÔ�Ë�Î�4·Ú+;e4.;�Úe9<4NC#9�4NCDÎ�7D9<×�ËÏÓ6=DÎ�46Ú
CDB·9æô�9<Ñ];�4NCDÎ¼ÊÏõ�9<@¹Ñ];�7:áNÕGÓ6Öï×¼;�4·Ú>Ó6;�Ú>9<=±ó#ö�÷«à«ó#ö§÷�ô8Ê�B·9�Ñ];6à�;�465³ó�Ó·×�9<Û.ù~Ø�õ,9
589<=:Ê/7:Î�@A9<5ÏÒ>Ó·7�Î�Ñ±Ö·×�9�Ñ±9<4>C�;IC:Î�Ò>4ÏÒeÔ�û§4NC:Ò>3#Ú>9�4NC<à8Ì�B6Î�Ê�B�@6;>=�9R=¬Òe4+CDB·9�û§4NCDÒ�ô�0�ù�CDÒ�Òe×
CDB6;�C~;�×�×�ÒIÌ#=�Ó6=DÎ�4·Ú_;�7D9<×�;�CDÎ�Òe46;e×·5·;IC�;�@6;>=�9�;e=%;e4±Î�48Ô�9<7D9<46Ê/9�9<4·ÚeÎ�4·9>Ø�õøÎWC:Bâ;Ð=�9�C�Ò�Ô�;e5·5�Õ
Òe46=<àmÌ�7:ÎWCDCD9<4­Î�4 �N;gÍI;·à�Ì«9âÌU9�7:9â;�@6×�9®CDÒæ;eÓ·ÚeÑ±9�4NC_C:B·9+=DË8=KC:9�Ñ!Ì�ÎWC:B£CDB69®4·9RÊ/9<=:=:;�7:Ë
Ê/ÒeÑ±ÖAÒe4·9<4NC:=<à>ÎGØ 9>Ø�àN7:9<;eÊ/CDÎ�Òe4]7:Ó·×�9<=<à>;�Ê�ÒeÑ±Ñ];�465â×�Î�@·7�;�7:Ëeàe;e465â;_Ñ±9R=D=:;�Ú>Î�4·Ú_=DÓ·@6=DË8=KC:9�Ñ
@6;e=D9<5]Ò>4+ê§ß�ß�è�Ø�ô�9<Íe9<7:;e×A589R=�Î�Úe4+Ê�B·ÒeÎ¼Ê/9R=«;e465±CD7�;e5·9/ÕsÒ�Ý�=~ÌU9�7:9§58Î¼=:Ê/Ó6=:=�9R5�Ø É 4+=D9�Íe9<7:;e×
Ê�;e=D9<=ÐÌU9]ÒeÖ·CD9<5£;eÚ>;eÎ�46=�CÐCDB·9®Ö·Ó·7:9®ô�0�ù ÍI;�7:Î�;e4>C$Ì�Î�CDB­;>=D=D9�7DCDÎ�Òe46=$;e465�CD7:Î�Ú>Úe9<7:=$58Ó69



CDÒ±ÍI;�7:ËNÎ�4·Ú]5·;�C:;�@�;e=D9§Î�Ñ±Ö·×�9<Ñ±9�4NC:;�CDÎ�Òe46=<à8Ó·4·Î�Ñ±Ö·×�9<Ñ±9�4NCD9R5ÏÔ�9<;IC:Ó·7:9<=<à·;�465+9�4·Ú>Î�469�9�7:Î�4·Ú
=�Î�Ñ±Ö·×�Î¼Ê/Î�CKËeØ
õ�9.@A9�×�Î�9�Íe9.CDB6;�CâCDB·Î¼=âÎ¼=®;e4ø9/é�CD7:9�Ñ±9<×�Ë¹Ö·7DÒ>Ñ±Î�=DÎ�46Ú­;�Ö·Ö·7:Ò>;>Ê�B³=DÎ�46Ê/9.Î�C®7:9�×�Î�9<Íe9R=

Ö·7DÒ>Úe7�;�Ñ±Ñ±9�7�=UÔ�7DÒ>Ñ Ñ];e4NËÏÒ�Ô%C:B·9�@6Ó·7:5·9�46=#CDB6;�C�;�7:9$Ó6=DÓ6;�×�×�ËÏÎ�4·B·9<7D9<4NC
Ì�ÎWC:BÜCDB69�Î�Ñ�Õ
Ö·×�9<Ñ±9�4NC:;�CDÎ�Òe4±Ò�Ôµ;�Úe9<4NC%=DË8=KC:9�Ñ]=<Ø É C~;�×¼=�Ò�Ñ];�á>9<=�Î�C�9<;e=DÎ�9�7�CDÒ$Î�4NCD9<Úe7�;ICD9¬;�Ú>9�4NC:=�Ì�7:Î�C�CD9<4
@NË+58ÎWÝµ9�7:9�4NC¬CD9R;�Ñ]=<Ø�3
Úe7:9�9<Î�4·Ú�Òe4�;�Ê/ÒeÑ±Ñ±Òe4�ó#ö�÷¹ô8Ê�B69�Ñ];�;e465+Ö·7DÒ>Ö�9<7�;eÊ(C:Î�Ò>4+;e465
7D9R;eÊ(C:Î�Ò>4+7:Ó·×�9<=UC:B6;IC�9�4�;�@·×�9_Ê/Ò>×�×¼;�@AÒe7�;IC:Î�Ò>4âÌ«Ò>Ó·×¼5+@A9$Ö·7:9�7:9<ÞNÓ·Î¼=�Î�CD9R=«Ô�Òe7¬CDB�;IC<Ø

�%"��U� P�� R���� $&�
� ���('�W
õ�9$Ì¬;�4NC¬CDÒ±C:B6;�4·á 
�9�7�5®õ¸;�Ú>4·9�7#;�C�CDB·9_?~Î�4�58B·ÒIÍe9<4 1
4·Î�Íe9�7�=DÎWCKËâÒeÔ�ß�9<Ê�B64·Òe×�ÒeÚ>Ë

;e=¬ÌU9�×�×»;e=UCDB69$7D9<ÍNÎ�9�ÌU9�7�=«Ô�Òe7¬C:B·9�Î�7#ÍI;�×�Ó6;�@6×�9$Ê/Ò>Ñ±Ñ�9<4NC:=�;�4�5+=DÓ·ÚeÚ>9<=�CDÎ�Òe46=<Ø

� 	�
 	mÃ�	mÁ
Ç 	��

� � � �R��J:LKF>J:LKXs¢u°�J�JR�<¶>�  J�F��eSWJDL(�RM�F��§�§�<°AM<XYXYOQSWMe� � �NJ%¥eJ�^_M�F�HKOQ�m¦�J� 6���
	���
������ ��	�����
�����	�� �N�
{NM<�RJ:X¬}"!$#-SR���6¯±M�[�} % % � �
}I�  ����PRSQJ:[I�<¥8� � M< 8J:H(��M�F��§\§�(¦ÜM��RFNJDL(�I©¬J�XYOQ�RF#L�M�HKOQP<F�M<SQJ%P��N¨~|NSQJ/¯±°UQ��æ^_M/LK�e|>{�SWM<FN�<|�M��RJ
��P<L¬¥eJ�^_M�F�HKOQ�~¦�J� �LK|NSQJ�X��mEGF&�'
��(�"�)����	+*,
.-+*0/ �21"�3�54��)6"�879/":��<;9�§�8}"%�% � �

S����#� "  8J:LK�NM�LYH(���«F+M<�<J�FIH�OQF>��L�M�XsHYLK|N�:HK|eLKJÐ �M�XYJ(�âPRFÏXYJ:^_M<FIHKOQ�§��J: +XsH�M�F��NM/L��>X��§EGF>=��2/?	$@
/BAC�<D)
C�FE�G�H9IJI"HK*L/ ��1":BD�/�7M/ �0NO;P:��3�'
�:�:F�Q45
��)��:R� ��S��<D�
R�'
��T� �)����	+*,
.-:��¯±M�[]}"%�%R}��

�e���#� "  8J:LK��M/LYH(�·�«|eHKPR^_M�HKOQ���<J�FNJDL�M�HKOQPRF_P<�6¶RM/V<M,R<¥ * °± NM<XYJ(�ÐOQF>��J:LKJ�F>��J�J�FN�<OWF>J�X»��LKPR^1¨~©�ª
¥��D�>J�^_M¬M<FN��¨~|NSQJ/¯±°m��EGF�=��2/?	$@U/BAO�<D�
OE��)�V
����
� ����/"�
��W��

��(� ������	X*0
.-ZYQ/ �?A.
���
��
	�
8H9IJI$HJ[
��� �2S �<�)���<��ªNJ� eLK|�M�LY[�}"%�%R}��

\ �¬¨#�8�#� " SQ^_M�XsLKO�M<FN�â¥·�8�~� # M(V<M�HK�NJ<�F]U;P�
SJ� �(
��)����W :^/BA8_R� ����-��":.
^��6 :��V
��^:K�6����M<{eHKJ:L¬}��>�
{NM<�RJ:X¬�<} `$#��<� %e�%�«�N�eOWXYP<F>¢�¦�J:XYSWJD[I�>XYJ:��PRFN��J(�>OZHKOQPRF6� � `�`R}��
���#¥8�µª>L�M�FN��SQOQF�M<FN���
�A\«L�M�J�XYXYJ:L(��EGX#OZH�M�FÜM<�<J�FIH(�AP�LOas|NXsH§M�{eLKPR��L�M<^cb/Qµ�1H�M�¾ePRF>PR^§[]��P<L
M�|>HKPRF>PR^$P<|NX�M��RJ�FIHKX��AEGFL��45
����FdeD�
�/"����
�:�[f���B	�DP�3�V
2	���;P��
�:�[g� ��Sihf� �54 ;)�.45
�:��e{NM<�RJ:X~} � #!S \ �
� `�`R���
�I���«��\«LKP<XYP<�u�¬¨~J�{>LKJ�XYJ:F�HKOQF>��JD¢u >|NXYOQFNJ:XYX«LK|NSQJ�X~�¼P�L¬HK�NJ#XYJ�^_M�F�HKOQ�#��J� 8Q6¥eOZHK|NM�HKJ(�±��P<|>LYHKJ�P<|NX
SQPR�<OQ��{eLKPR�<L�M�^$X§OQF�LK|>SWJ:^$S���EGFM=g�B/?	$@�/BA(�<D)
K*L/ �21":BD�/�7j/"�ME��.A./ ���(� ����/ �kd'
2	�DP�
/�Wl/�4 ��
�:
� ��Sc��6 :��V
��^:�m$*(E dn�po IJq�r(�6} % % � �~�«SQXYPÐLKJ:�¼JDLUHKPÐHK�NJ�JD¾eHKJ:F��>J���VgJ:LKXYOQPRF]P���HK�NJ#{�M�{8J:LUM�H
�IHYHK{=Q R�R�J� >|NXYOQFNJ�XYX�� ^$OZH(� J(�>|�R� >�<LKPRXYP�� R/{�M<{>X R/��OZHKX�% � ¢oJ:¾�HKJ�F��eJ(�e¢���P�LK��OWF>�<¢o{�M�{8J:LY¢ � }(¢s% � � {·�e�u�

!��#¯+�6¥�OQF�HKJ:��M�F��â¥·�N©¬J����gJ:L(� � ¨~E &m° " ¢�M<F]¨~©�ªutI|NJ:LY[I�>OQF>�¼JDLKJ�FN��J<�·M<FN��HYL�M<FNXs��P<LK^_M/HKOWP<F
SWM<F>�R|NM<�RJ<�µEGFc=��2/?	�
�
2S �3�54 :i/BAF�<D)
�E����V
������ ����/ ����WvYQ/ �?A?
��2
��
	�
i/ �c��7J7
W ��	�� ����/ �):8/BAg=��2/�Wl/�4<�
� P<�I[IP>�N¶gM<{NM<F6�·�U�:HKP< 8J:L«} % % � �


