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CED 5GFIHA5<-0JAK2KLFAMON;57PQ:R/SHA5TFAU,: D /29V+.-0FWNX57PQ:Y/29V:;F>3Z/SHA5G[AFZ\]JEM^5<:;:;5<-_\.1.`a5<-09R:RJA1.`./21a3bJ@M^FZ\a:c9RFZ645GFAUa: D 5d/21e:;5<-f1.JAK29
FAUgJ8`.J@:RJ@MhJA9R5i68JA1.J@3A5764571L:>9R[,9;:;576kj C Fl`aF4: D /29E[AFZ\nmo/2K2KpMh\h/2K2`�J89R/268+hKS5q9R/21a3ZKS5Qrs\h9;5<-E`.J@:RJ@MhJA9;5]9;[O9;:;576
: D J@:tmo/2K2KV5Qu,57P<\a:;5vJ)-R579;:;-0/2PQ:;57`&UwFA-06xFAUd*hyqz{jp|d[&9R/264+hK25 D 5<-R5A}pmd5v6457JA1&: D J@:t6lJA1e[nUw57J@:R\a-R579tFAUGJl-R57JAK
-R57K2J@:R/2FZ1.JAK�~q|b��*�m>/2K2KpM^5�9R/264+hK�/S�.57`8:;F)68J@�A5i: D /�9b+.-RFWN;57PQ:o68JA1.J@3A57J@MhK25iJA9oJ4PQFZ\a-f9;5�+.-RFWN;57PQ:<j
CED 5l+.-RFWN;57PQ:imo/2K�KcM^5l/�64+hKS5764571L:;57`�/21�:smTF�+ D JA9R579<j CoD 58�.-09R:�+ D JA9;5lmo/2K2K_/21LHAFZKSHA5lmo-0/S:R/21a3�: D 5��h���@�;�7�L�
� �A���7�L�<��PQFZ68+pFZ1.571e:nFAUvJ�`.J@:RJ@MhJA9;5�9;[,9R:;576nj CED 5��h���@�;�7�L� � �@���7�,�Q��/29�-R579;+^FZ1.90/SMhKS5kUwFA-k+.-0FIHO/2`./21a3
`./��^5<-R571L:4�hKS5n9;:;-0\hPQ:R\a-R57989R\hP D JA989R57�L\a571L:R/2JAK"��KS5794JA1.`�/21h`a5Qu,57`���KS579v:;F�9;:;FA-R5&`.J@:RJO}d+h-RFIHO/2`./21.3�JAP<PQ57909
:;F�: D 58�hKS579���/21.9;5<-R:�JA1h`�Uw5<:RP D }_mT58mo/2K2Kg1.FA:imTFA-R-R[�J@M^FZ\a:i`a57KS5<:;5$��JA1.`�+.-0FIHO/2`./21a3L�W6lJA1.J@3Z/21a3n: D 5)68JA/21
645764FA-0[iMh\O�^5<-g+^FLFZK�jc�aFA-dFZ\a-{P<JA9;5A}e: D 5��h���@�;�7�L� � �@���7�,�Q�Ymo/2K2K,\.9;5b: D 5"MhJA90/2Pb9;5<-RHO/2PQ579_+.-RF$H,/2`.57`vML[]�>1./Su
�w5Aj 3ajS}VK29;5<5<�p}p-R57JA`�}pmE-0/S:;5$�TUwFA-�P<J@-R-R[O/21a38FZ\.:tKSF$m¡K25<HA57Kc`.J@:RJ):;-0JA1.9RU¢5<-tM^5<:smT5<571&`./�9;�nJA1.`�: D 5£Mh\a�p5<-tJ@-R57JOj
¤ 14+ D JA9;5 ¤ }ZmT5Emo/�K2KOJAK29;Fi/21hP<K2\.`a5b: D 5oPQFZ1h9;:;-0\.PQ:R/SFZ18FAU^J£9;[O9;:;576¥P<J@:RJAKSFA3£m D /2P D mo/2K�K,/�1.P<K2\.`a5b: D 5>1.JA64579{FAU
-R57K2J@:R/2FZ1.9o��/¦j 5AjS},�hKS579f�f},PQFZK2\.681h9{/21457JAP D -R57K�J@:R/SFZ1�}L`hJ@:RJ�:s[,+^5A}e5<:RP@j CoD 5o9;57PQFZ1.`l+ D JA9;5omo/2K2KO/21LHAFZKSHA5omo-0/S:R/21a3
: D 5�§b¨h�Q�ª©¬«"�L�A­w�p�]UwFA-8FZ\a-l`hJ@:RJ@MhJA9;5�9;[O9;:;576nj CoD 5�§b¨.�<�f©�«b�L�Z­¢�p�4PQFZ1.9R/29;:R98FAUt9;5<HA5<-fJAKoPQFZ64+^FZ1a571L:R9<®
J¬9RP<JA1.1a5<-ª�$+�J@-09;5<-ª�$H@JAK2/2`.J@:;5<-I}YJ¬�L\.5<-R[�FA+.:R/268/2¯<5<-7}YJA1 JAP<PQ579R9v+hK�JA1�3A571a5<-0J@:;FA-4JA1.` J&-0\.1L:R/2645l`.J@:RJ@M�JA9;5
+.-RFOPQ579R9;FA-Ij CED 549RP<JA1h1a5<-ª�$+hJ@-09R5<-ª�$HWJAK�/2`.J@:;5<-�/2`a571L:R/S�.579t: D 5v:;FA�A571.9�/�1&: D 54:;5Qu,:�FAUd: D 58�L\.5<-R[A}VP D 57P0�,9i: D 5
�,\a5<-R[�9;[O1e:RJWu JA1.`�H@JAK2/2`hJ@:;579i-R57K�J@:R/SFZ1�JA1h`�J@:;:;-0/2Mh\a:;5)1hJA64579vJA1.`�+h-RF,`h\.PQ579iJ¬�L\.5<-R[�:;-R5<5Aj CED 5��L\a5<-0[
:;-R5<5�/29�+hJA909;57`�:;F&: D 5)�,\a5<-R[�FA+.:R/26l/S¯<5<-im D /2P D \h9;579i9;FZ685lMhJA9R/�P4-0\.KS579iJA1.`�FA+.:R/�68/S¯7J@:R/SFZ1�9;:;-0J@:;5<3Z/S579£:;F
-R5<mE-f/S:;5&: D 5��L\a5<-0[�:;-R5<5�9;F�: D J@:k/2:�P<JA1°M^5¬5Qu,57P<\.:;57`±/21²J�64FA-R5�5<³lP</S571L:k68JA1.1.5<-7j CED 5�FA+.:R/�68/S¯<57`
�,\a5<-R[�:;-R5<5�/29£+hJA9R9;57`�:;F&: D 5�JAP<PQ579R9]+hK�JA1�3A571a5<-fJ@:;FA-]: D J@:£+.-0FIHO/2`a579£: D 5)JAKS3AFA-f/S: D 689£U¢FA-]5QuO57P<\a:R/21a3¬: D 5
9;+^57P</S�hPi-R57K2J@:R/SFZ1hJAK´JAKS3A5<M.-fJlFA+^5<-0J@:R/SFZ1h9>/21&: D 5]FA-0`a5<-q9;+^57P</S�.57`&/21�: D 5£:;-R5<5Aj CED 5£JAP<PQ579R9q+hK�JA1�3A571a5<-fJ@:;FA-
\.9;579�9R:RJ@:R/29;:R/2P<9�PQFZ1L:RJA/21a57`�/21¬: D 589;[O9;:;576µP<J@:RJAKSFA3kUwFA-�`a5<:;5<-06l/21./21a3�: D 589;+^57P</S��P£JAKS3AFA-f/S: D 689�JA1.`�JAP<PQ57909
9;:;-0J@:;5<3Z/25794:;F�\.9;5��w5Aj 3ajS}d��KS5�90P<JA1�FA-8/21.`a5Qu�9RP<JA1p�fj�¶q1.PQ5�: D 5nJAP<PQ579R98+hK2JA1 D JA9vM^5<571�`a5<:;5<-068/21.57`�}g: D 5
-0\.1L:R/2645"`.J@:RJ@M�JA9;5o+.-0F,PQ579R9RFA-{mo/2K2K,5QuO57P<\a:;5t: D /29g�,\a5<-R[Lrs9;+^57P</S�hPbJAP<PQ579R9d+hK2JA14:;F�+h-RF,`h\.PQ5": D 5E-R5790\.KS:_U¢FA-d: D 5
�,\a5<-R[Aj
CED 5�+.-RFWN;57PQ: D JA9":·mdF�68/2KS579;:;FZ1.579<®

¸º¹�»¢¼,½<¾I¿pÀ´¼ Á.Â�Ã -05<+pFA-0:GFZ1�Ä D JA9;5 ¤ `a579R/23Z1lJA1.`�/264+hK25764571e:RJ@:R/2FZ18mo/2K�KOMp5>+.-RFO`.\.PQ57`�j CED 5tÅYÆ ¼ ÅcÇ ¾I¼ /29
: D 5 CED \a-0`.JI[lFAU_: D 5�57/S3 D : D mT5<5<��FAUc: D 5£PQFZ\a-09;5A}.m D /2P D /�9"È ¼,ÉcÊ Æ´Ç ÊIËÍÌhÎ�ÏdÌ.Ð�Ð.Ñ jgÒ{FZ\�68JI[ D JA1.`
/�1�[AFZ\a-o-R5<+^FA-R:"/21nP<K�JA9R9EFZ1n: D J@:o`.J7[�FA-E576lJA/2K�/S:":;Fl/21h9;:;-0\.PQ:;FA-oJA1h` C Ã j

¸º¹�»¢¼,½<¾I¿pÀ´¼�Ì^Â : D 5)9;FAUw:smbJ@-R5�+hJAPR�@J@3A5�FAU": D 5l571L:R/S-R5)+.-RFO`.\.PQ:�FAU"[AFZ\a-]+.-RFWN;57PQ:£JA1h`�J��h1.JAKg-R5<+^FA-R:£mo/2K2K
M^58+h-RF,`h\.PQ57`�j)ÓdJAP D +.-RFWN;57PQ:i:;57JA6Ômo/2K2Kg90P D 57`.\hKS5lJk`a5768F&`.J@:;5�JA1.`�:R/26858:;F&`a5768FZ1.9;:;-0J@:;5): D 57/S-
+h-RF,`h\.PQ:�JA1.`�mbJAKS�L: D -RFZ\a3 D : D 5lPQFO`a5Aj CED 58ÅYÆ ¼ ÅYÇ ¾I¼ FAUT[AFZ\a-��h1.JAK_+h-RFWNX57PQ:£/29q: D 5l68/�`.1./S3 D :>FAU
: D 5 CED \.-09R`.JI[�FAUG: D 58K2JA9;:qmd5<5<��FAUd: D 589;5764579;:;5<-I}´m D /�P D /29�Õ�Ö Ê@¹�»tÌ�Ì^ÏtÌhÐhÐhÑ j]Ò{FZ\�9 D FZ\hK2`�9;571.`

×



/�1kJlPQFZ64+h-R579R9;57`&:RJ@-o�hK25i/21.P<K2\h`./21a3]: D 5£9RFZ\a-0PQ5iPQFO`a5im>/S: D 3AF,F,`¬`aFOP<\.64571L:RJ@:R/SFZ1�}h: D 5�+.-0/21L:;FZ\a:EFAU
[AFZ\.->`.J@:RJ8\h9;57`n/21�: D 5�+h-RFWNX57PQ:<}�9;FZ645i9RJA68+hKS5�9RPQ-R5<571.9 D FA:R9<}hJA1.`k: D 5��h1.JAK^-R5<+^FA-R:<j

Ã `a5<:RJA/2KS57`�`a5790PQ-0/S+.:R/SFZ1 FAUt: D 5�`a57K�/SHA5<-0J@MhKS579]UwFA-857JAP D FAU>: D 5n:smTF�68/2K2579;:;FZ1a579vmo/2K�KGM^5n68JA`a5�JIHWJA/�K2J@MhKS5
FZ1.K2/�1a5�J@:E: D 5�PQFZ\a-09R5�md5<M&9R/S:;5Aj

��� Õ������ Â
CED 54�����@�X�I�L� � �@���7�,�Q�bmo/2K2KpM^5q-R579;+^FZ1.9R/2MhKS5tU¢FA- D JA1.`.K2/21.3
	 : D 5�PQ-R57J@:R/2FZ1�FAUE-R57K2J@:R/SFZ1h9£JA1.` /21.`.5Qu,579<}g/¦j 5AjS}g571L:;5<-0/21.3&: D 57/2-]`a5<��1./S:R/SFZ1�/�1e:;F¬: D 5�9;[,9R:;576�P<J@:RJAK2FA3
JA1h`nU¢FA-o57JAP D -R57K2J@:R/SFZ1nPQ-R57J@:R/�1a38: D 5 D 57JA`a5<-EMhKSFOPR��UwFA-E: D 5��hKS5�9R:;FA-0/21a34: D 5�-057K2J@:R/SFZ1�


	 /�1.9;5<-R:R/21.3]-057PQFA-0`.9E/21L:;F457JAP D 1a5<moK2[)PQ-R57J@:;57`��hKS5A}a-R57PQFA-0`h9"mo/2K2KpM^5�571L:;5<-R57`�9;57�,\a571L:R/2JAK2KS[)FZ1k`./29R��

	 /�1.9;5<-R:R/21.3]�A5<[�H@JAK2\a579EJA1h`nJA`.`a-R579R9R579E/21L:;F4: D 5i/21.`.5Qu�

	 Uw5<:RP D /21a3�J +hJ@3A5�U¢-0FZ6�: D 5�`h/29;� � D /21L:<®�J�9R/�64+hK2/S��P<J@:R/SFZ1�/29�:;F�\.9;5¬FZ1a5�MhKSFOPR� +p5<-�+hJ@3A5Aj CED 5
`.579RPQ-0/S+.:R/2FZ1�FAUcMhK2F,P0�,9EJ@-05�+.-RF$H,/2`.57`n/21nÄ D JA9R5 ¤ `a5790PQ-0/S+.:R/SFZ1p�fj
CED 5��hKS5�9;:;-0\hPQ:R\a-R5�UwFA-E: D 5�-R57K�J@:R/SFZ1.9"mo/�K2KpMp5�Jl9;FA-R:;57`k9;57�,\a571L:R/2JAK��hK25Aj CED 5�-R57PQFA-f`.9"mo/2K�K�M^5�3Z/SHA571&JA9

/21a+�\a:t/�1&: D 581a57PQ579R9RJ@-R[¬FA-0`a5<-�9RFk1aFn9;FA-R:R/21a3�mo/�K2K´M^5v-R57�,\./S-R57`Vj ¤ 1¬JA`h`./S:R/SFZ1�}VJ��hK25]m>/2K2KcMp5vFA-0`.5<-R57`�FZ1
: D 5��h-09;:"J@:;:;-0/SMh\.:;5l��/¦j 5AjS}hPQFZK2\.6l1��dHWJAK�\a5�/21nJA9RPQ571.`h/21a3vFA-0`a5<-7j
CED 589;[,9R:;576µP<J@:RJAKSFA3kmo/�K2KY-R579R/2`a5vFZ1�`./�9;�&JA9�m>/2K2Kc: D 58�hKS579q9;:;FA-f/21a3n: D 54-R57K�J@:R/SFZ1.9<j CED 58P<J@:RJAKSFA3&mo/2K2K

PQFZ1L:RJA/21k: D 5�UwFZK2KSF$mo/21a34/21.U¢FA-06lJ@:R/SFZ1�®
	 : D 5i1.JA645�FAUgJ4-R57K�J@:R/SFZ1���P D J@-fJAPQ:;5<-t9;:;-f/21a34FAU_KS571a3A: D Bl6lJWuO/26]\.6)�
	 JA1&/21L:;5<-01.JAK^-R57K2J@:R/2FZ1 ¤ ~ 1,\.6£Mp5<-
	 1,\.6£M^5<-"FAUY:R\.+hKS579"/21nJ4-057K2J@:R/SFZ1
	 : D 5i/21.`a5QuO57`nPQFZK2\.6l1´��9f�
	 : D 5i/21.`a5Qu��hKS5�1.JA645e��9ª����P D J@-fJAPQ:;5<-q9R:;-0/21a3vFAU_KS571a3A: D Bl6lJWuO/26]\.6)�
	 UwFA-E57JAP D PQFZK2\h681�FAUgJv-R57K2J@:R/SFZ1�}


 PQFZK�\.681n1.JA645���P D J@-0JAPQ:;5<-q9;:;-0/�1a34FAUYK2571a3A: D Bl68JWua/26]\.6)�

 JA1&/21L:;5<-01.JAK�PQFZK2\.6l1 ¤ ~º1,\.6iM^5<-

 `hJ@:RJ4:s[,+^5�U¢FA->PQFZK2\.681���9R\.3A3A579;:R/SFZ1�®GJAK�KV/21.`a5QuO57`�PQFZK2\.681h9"J@-R5�-R579;:;-f/2PQ:;57`n:;Fl/21L:;5<3A5<-ª�

 1,\.6£M^5<-"FAU_`h/29;:R/21.PQ:bH@JAK2\a579"/21nJlPQFZK2\.681

��¿h¾I¼ ® Ã -057K2J@:R/SFZ1nmo/�K2Kp:s[,+h/2P<JAK2KS[ D JIHA5i68JA1L[�PQFZK�\.681.9"JA1.`k: D 5iPQFZK2\.6l1.9bmo/2K2KpM^5�K2/29R:;57`n/21�FA-0`a5<-Em>/S: D /21
J�:R\.+hKS5Aj ¤ 1l: D /29g+.-0FWNX57PQ:dmd5t9R\a3A3A579;:d: D J@:d[AFZ\)PQFZ1.9R/2`.5<-dJ@:d68FZ9;:G:·mdFv/21.`a5QuO579gFZ1)/21.`./SHO/2`.\hJAKLPQFZK2\h681.9gUwFA-

=



57JAP D -R57K�J@:R/SFZ1�jYÒ{FZ\�mo/2K2Ka��1.`8JA`.`./2:R/SFZ1.JAK.P<J@:RJAKSFA34/21.U¢FA-06lJ@:R/SFZ18M,[8P<J@-R5<U�\.K2KS[v-R57JA`./�1a3�: D 5t-R57�,\./S-R5764571L:R9{FAU
Ä�� Ã *OÓ ¤R¤ j

CED 5d�hKS5G9R:;-0\.PQ:R\a-R5GU¢FA-_Jo-057K2J@:R/SFZ1�m>/2K2KAM^5GJA1£FA-0`a5<-R57`���9;FA-R:;57`p��9;57�,\a571L:R/2JAKe��KS5Aj���5Tmo/2K2KeJAP<PQ579R9_Jo+hJ@-0:R/2P<\.K2J@-
MhKSFOPR����/¦j 5AjS}.J4+�J@3A5$�TML[�/S:R9bF@��9;5<:Emo/2: D /21�: D 5��hKS5Aj CoD 5q�hKS5qmo/2K2KpM^5�/21./S:R/�JAK2KS[49;FA-R:;57`nM,[�: D 5��.-09R:bPQFZK�\.681�}
9;F�J���� ¨	�Q�s�Q�R��
4/�1.`a5Quk68J7[&M^5]PQ-R57J@:;57`�UwFA-q: D /29tPQFZK2\.681Vj���5868JI[�JAK29;FnPQ-R57J@:;5vFZ1a549;57PQFZ1h`.J@-R[�/21h`a5QukFZ1
9;FZ645�FA: D 5<-oPQFZK2\.681Vj_|TFA: D | :;-R5<5�JA1h`n|�
º:;-R5<5�PQF,`.5�mo/2K2K�M^5t+h-RFIHO/2`a57`�jgÓ{uOJA68/�1./21a3£: D 5�PQF,`.5�mo/2K2Kh3Z/SHA5
[AFZ\�9RFZ645i/21.90/S3 D :"/21L:;F D F$m±:;F)PQ-R57J@:;5$�W/�1.9;5<-R:o/�1e:;F4: D 5£`.J@:RJ4�hKS5Aj Ã Uw:;5<-o[AFZ\kPQ-R57J@:;5£: D 5i`.J@:RJ8�hKS5�UwFA-E: D 5
-R57K2J@:R/2FZ1n[AFZ\kP<JA1k5QuO:;-0JAPQ:>: D 5�1a57PQ579R9RJ@-0[�/�1aU¢FA-f68J@:R/SFZ1�: D J@:Em>/2K2KpM^5q/�1.9;5<-R:;57`n/21L:;F8: D 5�/�1.`a5Qu)��KS5Aj

CED 5�M�JA9R/2PqFA+^5<-0J@:R/SFZ1.9bFZ1�: D 5�`.J@:RJ4��KS5�mo/2K2K�M^5
	 PQ-057J@:;5): D 5)�hKS5vrq/21.9;5<-R:�JA1�571e:;-0[�/21e:;F�: D 5)9;[O9;:;576ÔP<J@:RJAKSFA3¬JA1h`�PQ-R57J@:;5�J D 57JA`.5<-iMhKSFOPR��UwFA-i57JAP D
`h/29;�l��KS5

	 /�1.9;5<-R:EJv-R57PQFA-f`nr{+hK2JAPQ5i: D 5�1a5<m±-R57PQFA-f`k/21nK2JA9;:oMhKSFOPR�lFAU_�hK25
	 Uw5<:RP D J89R/21.3ZKS5qMhKSFOPR�)rG-R57JA`kJ4M�KSF,P0�)M�JA9;57`nFZ1k/S:R9EF@�^9;5<:omo/S: D /21�: D 5i�hKS5

CED 5�M�JA9R/2PqFA+^5<-0J@:R/SFZ1.9bFZ1�: D 5�/21.`.5Qu)�hKS5�m>/2K2K�Mp5
	 PQ-057J@:;58: D 58/21.`.5QunroPQ-R57J@:;5lJA1�571L:;-R[¬/�1&: D 5v9R[,9;:;576
P<J@:RJAK2FA3&JA1.`�PQ-R57J@:;5lJ D 57JA`a5<-�MhKSFOPR�&U¢FA-�57JAP D
/�1.`a5Qu)��KS5

	 /�1.9;5<-R:oJ¬�w�A5<[A}�JA`.`a-R579R9ª�b+hJA/S-Erd: D 5]JA`.`a-R579R9>/29_NR\.9;:>Jl-R57K�J@:R/SHA5iMhK2F,P0��1,\.6£M^5<-oFAUgm D 5<-05�: D 5i-057PQFA-0`
-0579R/2`a579bmo/2: D : D 5�3Z/SHA571n�A5<[nH@JAK2\a5

	 9R57J@-0P D : D 54/21h`a5QunrT-05<:R\a-01.9>: D 5v-R57K2J@:R/SHA5]MhKSFOPR�&1L\.6£M^5<-v��K2F,P<J@:R/SFZ1p�"FAUd: D 5£-057PQFA-0`¬mo/S: D : D 5v3Z/SHA571
�A5<[¬H@JAK2\a5Aj ¤ 1�: D 54P<JA9;5lFAUdJn9;57PQFZ1.`hJ@-R[¬/�1.`a5Qu �wm D 5<-R54`.\a+hK2/�P<J@:;5£�A5<[O9�J@-R58JAK2K2FImT57`��f}VmT581a5<57`�:;F
JAP<PQ57909E: D 5�/21.`.5QulMhKSFOPR��PQFZ1e:RJA/21h/21a3v+^FZ/21e:;5<-f9d:;F8`hJ@:RJvMhKSFOPR�O9b: D J@:"PQFZ1e:RJA/21k-R57PQFA-0`.9bmo/2: D : D 5�9RJA645
�A5<[&HWJAK�\a5���J@:�64FZ9R:tFZ1.5]M�KSF,P0�nFAUG+^FZ/21L:;5<-09>mo/2K2K�M^5v1a5<57`a57`��fj Ã +pFZ/�1e:;5<-t3Z/SHA579q: D 5]-R57K2J@:R/SHA5]MhKSFOPR�
1,\.6£M^5<-"FAU_J8-R57PQFA-0`k68J@:RP D /21a34: D 5�3Z/SHA571n�A5<[�H@JAK2\a5Aj

Ã 1aFA: D 5<-�PQFZ64+^FZ1a571L:kJA9R9;FOP</2J@:;57` mo/S: D : D 5��h���A�X�7�,� � �@���I�L�Q�n/29�: D 5��E¨��t�<� � �@���I�L�Q�ªj CED 5��o¨��t�Q�
� �A���7�L�<��/29�-R579;+^FZ1.90/SMhKS5YU¢FA-Y68JA/21L:RJA/21./21.3bJo68JA/21�645768FA-R[q+pF,FZK@FAUOMhKSFOPR�O9d�w57/S: D 5<-´`.J@:RJO}A/21.`a5QuqFA-cP<J@:RJAK2FA3L�fj
Ò{FZ\�68JI[kH,/25<m¡: D 5£Mh\a�p5<-t+^FLFZKYJA9qJ)P<JAP D 5Aj��>FImT5<HA5<-7}´/21�: D /29>+.-RFWN;57PQ:<}�: D 5��o¨��t�<� � �@���7�,�Q�Emo/�K2KVFZ1.K2[
M^5�PQFZ1.PQ5<-01a57`�mo/S: D `.J@:RJ8MhKSFOPR�O9<j�� D 571kJ8`.J@:RJlMhKSFOPR��/29"1a5<57`a57`�: D 5��o¨��t�Q� � �@���7�,�Q�"/29"P<JAK2K257`�j ¤ :Emo/2K2K
P D 57PR�)/2U�: D 5>68JA/�1)645768FA-R[4Mh\O�^5<-d+^F,FZKhPQFZ1L:RJA/21.9T: D 5t`a579R/S-R57`lMhKSFOPR�pj ¤ UV9RF£: D 5t68JA/21�645764FA-R[8JA`h`a-R579R9T/29
-R5<:R\a-f1a57`�j ¤ Uh: D 5E`a579R/S-R57`£MhKSFOPR�]/29_1aFA:{/21]: D 5bMh\O�^5<-_+^FLFZK¦}ZJt+ D [O9R/2P<JAK ¤ �A¶º��/�j 5AjS}eJ��oÓ Ã ~��Y6]\.9;:_M^5b/�9R9R\a57`
:;F�-R5<:;-0/S5<HA5]: D 5]MhKSFOPR�kUw-RFZ6 `./29R��j CED 5i-05<:;-0/S5<HA57`¬MhKSFOPR�km>/2K2K�M^5v9;:;FA-R57`�/21¬JlUw-R5<5vKSF,P<J@:R/2FZ1¬/�1�: D 5]Mh\O�^5<-
+^FLFZK´JA1.`�/S:R9t68JA/21�645764FA-R[kJA`.`.-R579R9Em>/2K2K^M^5�-R5<:R\a-f1a57`�j ¤ U_: D 5<-R5]/29o1.FlUw-R5<5�MhKSFOPR�p}h: D 5��o¨��t�Q� � �@���7�,�Q�
mo/2K�K�\.9;5£J��´�0���ª���o���f�<�h��� ©! ��7��
iMh\O�^5<-o-R5<+hK�JAPQ5764571e:qJAKS3AFA-0/2: D 6 :;F��h1.`&J8MhKSFOPR�k/�1n: D 5]Mh\O�^5<-o: D J@:tmo/2K2K
M^5£-05<+hK2JAPQ57`�M,[�: D 541a5<m /21hPQFZ68/21a3)MhKSFOPR�pj£�t9R\.JAK2KS[A}^: D 5"�o¨��t�Q� � �@���7�,�Q�>6lJA/21e:RJA/�1.9qJA1�/21e:;5<-f1.JAK D JA9 D
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:RJ@MhKS5iFA-o/21.`a5Qu�:RJ@MhKS5�UwFA-EU�JA9;:oKSF,FA�O\a+�/21�: D 5iMh\O�^5<-"+pF,FZK¦j CoD /29T:RJ@MhKS5iJA909;F,P</�J@:;579oJ4Mh\a�p5<-oK2F,P<J@:R/SFZ1kmo/S: D
: D 5�`./29;��M�KSF,P0�,9n��/2`.571e:R/S�h57`�M,[��hKS5 ¤ ~�JA1.`�-R57K2J@:R/SHA5�MhK2F,P0��1L\h6iM^5<-]mo/S: D /21�: D 5��hKS5$��P<\.-R-R571L:RKS[�/21�: D 5
Mh\O�^5<-7j CED 5"�o¨��t�Q� � �@���7�,�Q�tmo/2K2KYJAK29;Fk68JA/�1e:RJA/21�9RFZ64589;:RJ@:R/29;:R/�P<9�J@M^FZ\a:�: D 581,\.6iM^5<-qFAUbKSFA3Z/2P<JAK_MhKSFOPR�
JAP<PQ579R9;579]�w: D 5�1,\.6iM^5<-"FAUc-R57�L\.579;:R9"UwFA-": D 5�`.J@:RJvMhKSFOPR�.�TJA1.`�: D 5�1,\.6£M^5<-TFAUY+ D [,90/2P<JAKpMhKSFOPR�)JAP<PQ57909;579EUwFA-
`.J@:RJ¬�w: D 5]1,\.6£M^5<-EFAU{`./29;��Uw5<:RP D 579t+^5<-RUwFA-06457`��fj"Ó{HA5<-0[n:R/2645�: D 5��o¨ �q�Q� � �@���7�,�Q�"3A5<:R9qJ8-R57�,\a579;:>U¢FA-qJ
MhKSFOPR�p}a/S:"/21.PQ-R5768571e:R9T: D 5�KSFA3Z/2P<JAK^M�KSF,P0�lJAP<PQ579R9>PQFZ\.1e:;5<-EJA1h`n/SUV: D 5q-R57�,\a579;:;57`�MhK2F,P0�l/29"1aFA:"/21): D 5�Mh\O�^5<-7}
: D 571k/2:"mo/2K2K^JAK29;F8/�1.PQ-R5764571L:": D 5�+ D [O9R/2P<JAK^MhKSFOPR��JAP<PQ579R9tPQFZ\.1e:;5<-Ij
CED 5��h���@�;�7�,� � �@���7�,�Q�om>/2K2KVJAP<PQFZ6868F,`.J@:;54:·mdF�MhJA90/2P£JAP<PQ57909q+hJ@: D 9<® � �����S�4� �0�@�kJA1h`��f� 
L����� �0�@�hjq�.FA-
J � �����S�k� �f�@�.}{: D 5¬�h���@�;�7�,� � �@���7�,�Q�im>/2K2KgM^5�P<JAK2KS57`�:;F¬FA+^571�: D 5�JA9R9;FOP</2J@:;57`��hKS5Aj CED 571�: D 5¬�h���@�;�7�L�
� �A���7�L�<�Emo/2K�KVM^5£P<JAK2K257`�-R5<+^57J@:;57`.K2[k:;F)-05<:R\a-01&57JAP D MhKSFOPR��FAU{: D 5]�hKS5£/�1�+ D [O9R/2P<JAKcFA-0`a5<-7jq�aFA-�JA1��f� 
e���
� �f�@�.}o: D 5��h���A�X�7�,� � �@���7�,�Q�8m>/2K2K"M^5&P<JAK�KS57` :;F�FA+^571Í: D 5¬JA909;F,P</�J@:;57`°/21.`a5Qu��hKS5Aj CED 571Í: D 5 �h���@�;�7�L�
� �A���7�L�<�qmo/2K2KcM^58P<JAK2KS57`�:;Fk�h1h`�: D 58JA`.`a-R57909�JA9R9;FOP</2J@:;57`�mo/2: D Jn3Z/SHA571��A5<[�H@JAK2\a5Aj CED 54MhK2F,P0�¬JA`.`.-R579R9
mo/2K�KhM^5q-R5<:R\a-01.57`�j CED 5qMhKSFOPR��68J7[�M^5tJA1kJA`h`a-R579R9TFAU_J4`.J@:RJvMhKSFOPR�)FA-EJA1nJA`.`a-R579R9bFAU_J]MhKSFOPR��PQFZ1e:RJA/21h/21a3
+^FZ/21L:;5<-09G:;Fv`.J@:RJ£MhKSFOPR�O9G: D J@:bPQFZ1L:RJA/21�-R57PQFA-0`h9Gmo/2: D : D 5t9RJA645q�A5<[8H@JAK2\a5Ajg�_/21.JAK2K2[]: D 5£�h���A�X�7�,� � �@���7�,�Q�
/29{P<JAK�KS57`8:;F£FA+p571l: D 5>JA909;F,P</�J@:;57`)`.J@:RJi�hKS5i��/SU�1aFA:TJAKS-R57JA`a[vFA+^571��_JA1h`8:;Fi-057JA`8: D 5t1a57PQ579R9RJ@-R[8`hJ@:RJ�MhKSFOPR�pj
CED 5vH@JAK2\a5]-R5<:R\a-01.57`&M,[�: D 5������@�X�I�L� � �@�p�7�L�<�t/29t: D 5468JA/�1¬685764FA-R[&JA`h`a-R579R9tFAUdJ�M�KSF,P0��/21¬: D 5vMh\O�^5<-
+^FLFZK�j Ã 9b+.-R5<HO/SFZ\.90KS[464571e:R/2FZ1a57`�}O: D 5q-R57�,\a579;:;57`�MhKSFOPR�)68J7[�M^5>UwFZ\.1.`�/21�: D 5qMh\O�^5<-7},: D \.9T57K2/�68/21.J@:R/21.3£J
`./29R�)JAP<PQ579R9<j
CED 5qMhK2F,P0�)9R/S¯<5qmT5�mo/2K2Kp\.9;5�/29
	 × =vM,[,:;579<j CED 5t-R57PQFA-0`�9R/S¯<5qU¢FA-": D 5�-R57K2J@:R/SFZ1.9Tmo/�K2KhM^5q`a5<:;5<-068/�1a57`�ML[�: D 5
1,\.6iM^5<-�FAUEPQFZK�\.681.9l�wB&ML[,:;579£+p5<-£PQFZK2\.681��fj CED 5<-058mo/2K2K_M^5l1.F�64FA-R58: D JA1 × ?&PQFZK2\.681.9i/21�JA1L[�:RJ@MhKS5Aj
�E57PQFA-f`.9E9 D FZ\hK2`n1aFA:"M^5�9;+hK2/2:TM^5<:·md5<571�MhKSFOPR�O9<j ��5�mo/2K�K D J7HA5£JvM�\O�p5<-o+pF,FZK^FAUg=�	4MhKSFOPR�O9<j

�aFA-
�������,«��f}.[AFZ\a->9;[,9R:;576x9 D FZ\hK2`�JAP<PQ5<+.:>JA9>/21a+h\a:T: D 5�UwFZK2KSF$mo/21a3v`.J@:RJ@MhJA9R5£K2JA1a3Z\hJ@3A5�PQFZ6868JA1.`.97®

� �>Ó Ã C Ó C Ã |bz´Ó������������ �e��!#"$"&%������ �('*)+"&,.-/��0�-/�*1.'�23)�!#"$"&%������ �*4()+"&,�-5��0�-/�*164()878787*)�!#"$"&%������ �(':9()+"&,.-/��0�-/�*1.':9<;w� 

� �>Ó Ã C Ó ¤&= ~qÓ?>A@CBEDF�8GH�I��� �£¶ = ���*���I��� �L��!J"&"$%��I��� �*Ks�L2 = ¶ ~t�tÄGz ¤ � Ã C ÓT*�; 

zY¶ Ã ~ C Ã |bz´Ó������������ �MD���"N�PO/Q:�R� 

zY¶ Ã ~ ¤&= ~qÓ?>A���*���I��� �M@CBED��*GH�I��� � 

zY¶ Ã ~ �t* C Ã C *S���*���I��� �T0�"&��"$Q&0*"&Q:16����D���"N� 

zY¶ Ã ~ ¤ * C Ã C *S�����U�I��� �M@�BED��8G/����� �M0�"N��"&Q$0�"$Q:16�F��D���"&��

Ä�� ¤&= C±C Ã |bzcÓ����*���I��� � 

Ä�� ¤&= C ¤N= ~qÓ�>V�����U�I��� �M@�BED��8G/����� � 

Ä�� ¤&= C � Ã C Ã zY¶�W 

Ä�� ¤&= C |b�t�Y�_Ó �t* C Ã C *�

�oÓb*OÓ C |b�t�_�YÓ �t* C Ã C *�

��¿h¾I¼�Â CED 5lPQFZ686lJA1.`.9iJ@-058:;5<-068/21hJ@:;57`�M,[�J�9;5768/2PQFZKSFZ1�JA1.`�PQFZ686lJA1.`��A5<[,mdFA-0`h9£J@-R5)P<JA9;5Qrs9;571.9R/2:R/SHA5
��/¦j 5AjS}´P<J@+�/S:RJAKgKS5<:;:;5<-09f�fj8*O�,\.J@-R5vM.-0JAP0�A5<:R9i/21¬: D 549;[O1L:RJWu�9;+^57P</S��P<J@:R/SFZ1.9q/21.`./�P<J@:;5vPQFZ6l68JA1.`�PQFZ64+^FZ1a571L:R9
: D J@:�J@-R5vFA+.:R/SFZ1hJAK¦j��aFA-�: D 5X� �>Ó Ã C Ó C Ã |bzcÓ°PQFZ6868JA1.`�}�-057K2J@:R/SFZ1�JA1.`�J@:;:;-0/SMh\.:;5]1.JA68579tJ@-05vK�/268/S:;57`
:;F]BvP D J@-0JAPQ:;5<-09b57JAP D JA1.`�6£\.9R:GM^5<3Z/21)mo/S: D J]KS5<:;:;5<-7j{ÓGHA5<-R[8-R57K�J@:R/SFZ1)1hJA645t6]\.9;:dM^5t\.1h/2�L\.5EJA1.`lm>/S: D /21
J�3Z/SHA571�-057K2J@:R/SFZ1�}d5<HA5<-R[�J@:;:;-0/SMh\a:;5n1.JA685k6£\.9R:4Mp5n\.1h/2�L\.5Aj Ã -R57K2J@:R/SFZ1�m>/2K2K D J7HA5�J�6lJWuO/26]\.6�FAU × ?
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J@:;:;-0/SM�\a:;579<j C Fk9R/264+hK�/SU¢[n: D /21a3Z9<}´JAK�KgJ@:;:;-0/SMh\a:;579�mo/2K2KcM^54-R579;:;-0/2PQ:;57`�:;F�BkML[,:;579i/�1�KS571a3A: D JA1.`�:·mdF&`.J@:RJ
:s[,+^579 ¤ 1e:;5<3A5<-{FA-b*,:;-0/21a3aj Ã K2K,: D 5"-RFIm>9_mo/2K2KLM^5E/21.9;5<-R:;57`v/21L:;F�Jq:RJ@MhKS5"J@:{FZ1.5":R/2645bH,/�Jq: D 5"zY¶ Ã ~ C Ã |bzcÓ
\a:R/2K�/S:s[Ajn�aFA-v: D 5 � �oÓ Ã C Ó ¤N= ~tÓ�>xPQFZ6868JA1h`�}c: D 5)JA9R9;FOP</2J@:;57`�P<J@:RJAKSFA3�/21aUwFA-068J@:R/SFZ1�U¢FA-£: D 5)/�1.`a5Qu�/29
PQ-R57J@:;57`�j Ã :´68FZ9;:V:smTF>/�1.`a5QuO579�68J7[qM^5{PQ-R57J@:;57`£U¢FA-´Jo9R/21a3ZKS5_-R57K�J@:R/SFZ1�FZ1i`h/��p5<-0571e:VJ@:;:;-0/2Mh\a:;579<j CED 5{`a5<U�JA\.KS:
/29": D J@:t`.\.+hK2/2P<J@:;5�H@JAK2\a579E6lJ7[nFOP<P<\a->UwFA-o: D 5£/21.`.5Qu,57`kJ@:;:;-f/SMh\a:;5Aj ¤ Ug`.\.+hK2/2P<J@:;579EP<JA1h1aFA:oFOP<P<\a-7}�: D 571 = ¶
~q�>Ädz ¤ � Ã C Ób*l9 D FZ\.K2`)M^5t9;+^57P</S�h57`)/21): D 5M� �>Ó Ã C Ó ¤N= ~qÓ�>�9;:RJ@:;5764571L:<j CoD 5tz_¶ Ã ~ ¤&= ~qÓ?>º\a:R/2K2/S:·[
mo/2K�K{PQ-R57J@:;5�: D 5�/21.`a5Qu��hKS5)FZ1�`./29;�pj ¤ :£mo/�K2KgM^5l-R579R+pFZ1h9R/SMhKS54UwFA-]-R57JA`./21a3&: D 5�-R57K2J@:R/SFZ1 JA1.` 9;:;FA-0/21a3&: D 5
�A5<[lH@JAK2\a5$�WJA`h`a-R579R9d+hJA/S-09d/21): D 5t/�1.`a5Qu8�hKS5Aj CED 5>zY¶ Ã ~ �q* C Ã C *8\a:R/�K2/S:s[4/29d-R579;+^FZ1.90/SMhKS5"UwFA-b+h\a:;:R/21a3£: D 5
9;:RJ@:R/29R:R/2P<JAKc/�1aU¢FA-f68J@:R/SFZ1kJ@M^FZ\a:E: D 5i:RJ@MhKS579tJA1.`&PQFZK2\.681.9o/21e:;F): D 5£P<J@:RJAK2FA3aj CED 5£zY¶ Ã ~ ¤ * C Ã C *k\a:R/2K2/S:·[
/29b-R579R+pFZ1h9R/SMhKS5>U¢FA-o+h\a:;:R/21a3v: D 5£9;:RJ@:R/29;:R/2P<JAK´/21aUwFA-068J@:R/SFZ1�J@M^FZ\a:": D 5�/21h`a5Qu,579"/�1e:;F4: D 5£P<J@:RJAKSFA3aj CED 5�: D -R5<5
Ä�� ¤&= C PQFZ6868JA1.`.9tJ@-R5]JAK29;F�\a:R/2K2/S:·[)U�\.1.PQ:R/2FZ1.9EMh\.:>J@-R5£FZ1.KS[k1a5<57`a57`&:;F D 57KS+�HA5<-f/SU¢[�: D J@:t[AFZ\a-qÄ�� Ã *aÓ
¤ /�9dmTFA-R�O/21a3aj CED 5qÄ � ¤N= C²C Ã |bzcÓ PQFZ6868JA1h`�mo/2K2K�+.-0/21L:T: D 5�PQFZ1e:;571L:R9EFAUYJv-R57K2J@:R/SFZ1�}OFZ1a5�-0FIm°+^5<-"K2/21a5Aj
CED 5]Ä�� ¤&= C ¤&= ~qÓ?>¥PQFZ686lJA1.`¬mo/2K2K�+h-0/21L:E: D 5]�A5<[�H@JAK2\a579t/21�: D 5]KS57J@Ud1aF,`.579oFAU{: D 5]/21h`a5QukJAKSFZ1a3�mo/S: D
: D 57/S-d`.J@:RJiM�KSF,P0�4JA`.`a-R579R9R579<j CoD 5oÄ�� ¤&= C � Ã C Ã zY¶�W PQFZ6868JA1h`8mo/2K�KO+.-0/21L:g: D 5oPQFZ1L:;571e:R9bFAU^: D 5t9;[O9;:;576
P<J@:RJAKSFA3aj CED 5�Ä�� ¤&= C |b�t�_�YÓ �t* C Ã C *�PQFZ6868JA1.` mo/�K2Kg+.-0/�1e:�: D 5)PQFZ1L:;571e:R9vFAUE: D 5):·mdF�MhKSFOPR��JAP<PQ57909
PQFZ\.1L:;5<-09<j CED 5��oÓT*aÓ C |b�>�_�_Ó��q* C Ã C *¬PQFZ6868JA1.`�mo/�K2KV-R579R5<:�: D 54PQFZ1e:;571L:R9�FAUd: D 5v:smTFnMhKSFOPR�&JAP<PQ57909
PQFZ\.1L:;5<-09E:;F)?Oj

�����TÊW¼L¼ � À��·¿hÊ	� Ç ¾W¹¢¿pÀ{Â
CED 5�| 
 C -05<5�/�1.`a5Qu��hK25)mo/�K2K{-R5790/2`a5lFZ1�`h/29;�pj�ÓGJAP D | 
 C -R5<5n1aFO`a5�\h9;579vFZ1a5n`./29;��M�KSF,P0��j CoD 5��.-09;:
MhKSFOPR�&FAUG: D 58| 
 C -R5<58/21.`.5Qu��hKS5v9;:;FA-R579�J D 57JA`.5<-�MhKSFOPR�pj CED 5 D 57JA`.5<-�9;:;FA-R579�: D 5vMhK2F,P0�&1,\.6iM^5<-8��`./29R�
JA`.`a-0579R9f�YFAU^: D 5>-RFLFA:T1aFO`a5o/214: D 5E�.-09;:GBiM,[L:;579TJA1.`4: D 5>MhKSFOPR�41,\.6iM^5<-{FAU�: D 5o1a5QuO:dJ7H@JA/2K2J@M�KS5EMhKSFOPR�pj CED 5
-R5768JA/�1.`a5<-"FAUY: D 5��.-09R:"MhKSFOPR�)/�1�: D 5i| 
¡:;-R5<5]/21.`a5Qul��KS5�/29"\.1,\.9;57`�j
|bKSFOPR�O9>J@-R5]JAK2KSFOP<J@:;57`kUwFA-o: D 5]/21.`a5Qun9;:RJ@-R:R/�1a38mo/S: D : D 5i9;57PQFZ1h`�MhK2F,P0��/�1n: D 5i��KS5Aj � D 571&Jl1a5<m�MhKSFOPR�n/29
1a5<57`a57`V}L: D 5>�hKS5>mo/2K2KaM^5E5QuO:;571.`a57`�M,[4FZ1a5tMhKSFOPR�pj Ã K2Kh�A5<[8HWJAK�\a579dJA1h`l+^FZ/21L:;5<-09GJ@-05>B£ML[,:;5t/�1e:;5<3A5<-097j CED 5
-R5768JA/�1./21a3]B4ML[,:;579E/21�J41aFO`a5�/29"\.9R57`�:;F D FZK2`�J�
hJ@3a}.m D /2P D /21.`h/2P<J@:;579bm D 5<: D 5<-": D 5�1aF,`.5t/29"J4K257J@UY1aFO`a5
FA-"Jv1aFZ1OrsKS57J@U´1.F,`a5A}OJA1.`�JvPQFZ\.1e:bFAUV: D 5q1,\.6£M^5<-dFAUV�A5<[)HWJAK�\a579b9;:;FA-R57`�/21): D 5t1.F,`a5Aj{�.FA-EKS57J@U´1aFO`a579<},: D 5
+^FZ/21L:;5<-�:;Fk: D 5l1.5Qu,:iK257J@UT1aFO`a58/21�: D 5l9;57�,\a571e:R/�JAK{P D JA/�1�/29�9;:;FA-057`�/21�ÄG:;-09�2 ? ;�j Ã H@JAK2\a54FAUTr × /21h`./2P<J@:;579
: D 5�571.`kFAUc: D 5£P D JA/21Vj CED 5q+^FZ/21e:;5<-oU¢FA-
��5<[,9�2 ��;´/29"/21nÄG:;-09�2 � 
 × ;�j ¤ UY`h\a+hK2/2P<J@:;579bJ@-R5£JAK2KSFImT57`�}a: D 571k: D 5iJ
+^FZ/21L:;5<-E/21nJ8KS57J@U_1aFO`a5�mo/2K2Kp+^FZ/21L:b:;FlJ4Mh\.P0�A5<:oPQFZ1L:RJA/21./21a34+^FZ/21L:;5<-09":;FlMhKSFOPR�O9"/21n: D 5�`.J@:RJ8�hKS5Aj
� ¸ ������� Õ ��� ® Ã 9dJi68/2K2579;:;FZ1a5EFAU^: D 5>+.-RFWN;57PQ:<}LmT5o-R57�,\./S-05": D J@:G57JAP D +h-RFWNX57PQ:G:;57JA6 +h-RF,`h\.PQ5EJiÄ D JA9;5
¤ -05<+pFA-0:T`aFOP<\.64571L:R/21a3n� × �d: D 5�9;5<:bFAUY-R57K2J@:R/SFZ1.9TJA1.`n/21h`a5Qu,579bPQ-R57J@:;57` 
´�¦=Z�d: D 5�9;5<:"FAU´U�\.1.PQ:R/SFZ1h9G+.-0FIHO/2`a57`
M,[)[AFZ\a-�*,:;FA-0J@3A5£�&JA1.J@3A5<- 
pJA1.`�� # �T: D 5iK2/29;:bFAU_9R/264+�K2/S�hP<J@:R/SFZ1h9d68JA`.5Aj
� Æ ¼ ÅYÇ ¾I¼ ® CED \a-0`.JI[)FAUY: D 5��W: D ��5<5<�p}pm D /2P D /29"�a5<M.-0\hJ@-R[�=��l=@?A?@Baj

��� Õ������ � Â
CED 5k§b¨h�<�f©]«"�L�A­w�p�"mo/2K2K^PQFZ1.9R/�9;:"FAUcBlMhJA9R/2P�PQFZ64+^FZ1a571L:R9<®
	 *aP<JA1��WÄ_J@-09;5$���{JAK2/2`hJ@:;5A® CED 5n/21a+h\.:£/29vM.-0FA�A571�`aFImo1�/�1e:;F�:;FA�A571.9<}b�,\a5<-R[�9;[O1L:RJWu�/29vP D 57PR�A57` JA1.`

	



H@JAK2/2`hJ@:;57`�JA1h`nJ]�,\a5<-R[l:;-R5<5�/29T+.-RFO`.\.PQ57`�j C F8P D 57P0�): D 5�9R[,1L:RJAPQ:R/2PqPQFA-R-R57PQ:R1a57909<}.mT5q1.5<57`�:;F4HA5<-0/SUw[
: D J@:>-R57K�J@:R/SFZ1&1hJA64579>JA1h`&J@:;:;-0/2Mh\a:;5£1hJA64579qJ@-R5£PQFA-R-057PQ:qJA9tUwFZ\.1.`&/21k: D 5]P<J@:RJAKSFA3kJA1.`&: D J@:q�L\a5<-0[
9R[,1L:RJWu)UwFZK2KSF$mo9G: D 5>3A-0JA6l68J@-d-f\.KS579<j CED 5t�L\.5<-R[4:;-R5<5�/29d: D 5t/�1e:;5<-01hJAK.-R5<+.-0579;571e:RJ@:R/2FZ1)UwFA-b: D 5q�L\a5<-0[
JA1h`k/29"9R/268+hKS[lJvMh/�1.J@-R[l:;-05<5�m D 5<-R5�: D 5�KS57J7HA579o-R5<+.-R579;571L:E-R57K�J@:R/SFZ1.9"JA1.`k/�1e:;5<-01hJAKp1.F,`a579E-R5<+.-R579;571L:
FA+^5<-0J@:R/2FZ1.9<j

	 y�\a5<-R[�¶t+.:R/�68/S¯<5<-7® CED 5)�,\a5<-R[�:;-R5<5�/29£\.9;57`�JAK2FZ1a3&m>/S: D : D 5�FA+.:R/268/2¯<5<-i-0\.K2579�: D J@:vJ@-R5�/�1.P<K2\.`a57`
/�1Í: D 5��L\a5<-0[ FA+.:R/26l/S¯<5<-�:;F�-R57J@-R-0JA1a3A5�: D 5¬:;-05<5�/21e:;F�JA1��XFA+h:R/268/S¯<57`����,\a5<-R[�:;-05<5Aj CoD 5�MhJA9R/2P
FA+h:R/268/S¯7J@:R/SFZ1¬9;:;-0J@:;5<3A[¬mT5]m>/2K2K´\h9;5]/�9o:;F�+h\.9 D +.-0FWNX57PQ:qJA1.`�9;57KS57PQ:qFA+^5<-0J@:;FA-09qJA9qU�J@-q`.FImo1�/21&: D 5
:;-05<5�JA94+^FZ9R9R/SM�KS5Aj CED 5�FZ1hKS[�FA: D 5<-lFA+.:R/268/S¯7J@:R/2FZ1�md5nmo/�K2Kb\.9;5n/29v:;F�FA-0`.5<-4: D 5k/21.1a5<-4JA1.`�FZ\a:;5<-
-057K2J@:R/SFZ1.9"FAU_JtN;FZ/21�m D /�P D mo/2K�K�M^5�`a57P</�`a57`n/21�: D 5i1.5Qu,:E9;:;5<+´j

	 y�\a5<-R[I�TFO`a5 Wt571a5<-0J@:;FA-7® CED 5£FA+.:R/268/2¯<57`&�,\a5<-R[k:;-05<5v/�9>\.9R57`¬JAK2FZ1a3)m>/S: D 9R:RJ@:R/29;:R/2P<9qPQFZ1L:RJA/21a57`�/21
: D 5�P<J@:RJAKSFA38:;F8`a5<:;5<-06l/21a5t: D 5��XFA+.:R/268JAK��£+�K2JA1�U¢FA-"5QuO57P<\a:R/21a3v: D 5��,\a5<-R[l:;-R5<5AjG�aFA-E5QuaJA64+hK25q\h9R/21a3
JA1�/21h`a5Qu8U¢FA-bJv9;57KS57PQ:R/SFZ1)FA+^5<-0J@:R/SFZ1�FA-b-R5<FA-0`a5<-f/21a3�: D 5tFA+^5<-0JA1.`)-R57K2J@:R/SFZ1h9d/21�JENXFZ/21)FA+^5<-0J@:R/SFZ1�j Ã 1
��� �ª� � � � �S�@� � �����S�{mo/2K�KeM^5EPQFZ1.9;:;-f\.PQ:;57`4:;F D FZK�`v: D /29g/21aUwFA-068J@:R/2FZ1�j CED /29Y:RJ@MhKS5"mo/2K�KLJAK29RF�Mp5"mo-0/S:;:;571
:;F�`./29R����/�1 Ã * � ¤R¤ UwFA-068J@:f�o9;Fl: D J@:q/S:R9tPQFZ1e:;571L:R9qP<JA1¬Mp5£5QuOJA6l/21a57`��$+.-f/21e:;57`�K2J@:;5<-7j CED J@:ombJ7[kmT5
P<JA1�9;5<5q/SU�: D 5tFA+.:R/26l/S¯<5<-d/29dmTFA-R�,/�1a3£PQFA-R-057PQ:RKS[Aj CED 5tPQFZ1e:;571L:R9bFAUV: D 5�� � �f��� �
�����A� � �����2�TKSF,FA�,9TK2/S�A5
: D 5�U¢FZK�KSFImo/�1a3a®

 FA+^5<-0J@:;FA-I®{57/S: D 5<-o9R57KS57PQ:<}.+.-RFWN;57PQ:EFA-{NXFZ/21

 PQFZ1h`./S:R/SFZ1.9ª�WJ@:;:;-0/SMh\a:;5797®EK2/29;:EFAUt��J@:;:;-0/SMh\a:;5A}�PQFZ64+�J@-0/29;FZ1&FA+^5<-0J@:;FA-7}^HWJAK�\a5$�":;-f/S+hKS579>/SUgFA+^5<-0J@:;FA-
/�9"J]9R57KS57PQ:"FA-EK2/29;:TFAU_J@:;:;-0/SMh\a:;5e��9ª�G/2UVFA+^5<-0J@:;FA-o/29bJv+.-RFWN;57PQ:<}aFA-": D 5�+hJA/2-TFAU.NXFZ/�1�J@:;:;-f/SMh\a:;579bUwFA-
JqNXFZ/21�FA+^5<-0J@:;FA-


 :RJ@M�KS5 × ®{FZ\a:;5<-v��KS5<U¢:f�b-R57K2J@:R/SFZ1�FA+^5<-0JA1.`kU¢FA-EFA+^5<-0J@:;FA-

 :RJ@M�KS5I=,®G/21.1.5<-q�w-0/23 D :f�G-R57K2J@:R/2FZ1)FA+^5<-0JA1h`)UwFA-bFA+^5<-0J@:;FA-7}aFZ1.KS[)J@+.+hK2/S579T/SUVFA+^5<-0J@:;FA-E/�9TJoN;FZ/21�JA1.`
-05<+.-R579;571L:R9E: D 5�/�1.1a5<-"-R57K2J@:R/2FZ1�U¢FA-E: D 5bNXFZ/�1


 :RJ@M�KS5 × JAP<PQ579R9q645<: D F,`�®d57/S: D 5<-t/21.`a5Qu�9RP<JA1�FA->:RJ@MhKS5i90P<JA1�UwFA->9;57K257PQ:<}�FZ1.K2[�Jl:RJ@MhKS5i9RP<JA1�U¢FA-qJ
+h-RFWNX57PQ:oFA-_NXFZ/�1


 :RJ@M�KS5I=]JAP<PQ579R9"645<: D FO`�®gJ@+.+hK2/2579GFZ1.K2[4U¢FA-cN;FZ/21lFA+^5<-0J@:;FA-EJA1h`�/�9G57/S: D 5<-TJA1n/21h`a5Qu89RP<JA1�FA-b:RJ@MhKS5
90P<JA1


 1hJA645�FAU_/21.`a5Qu^®{1.JA645�FAU_/21.`a5Qu�\.9;57`���/2UYJA1L[a�

 -0579R\.KS:�:RJ@M�KS5A®41.JA645lFAU":;5768+pFA-fJ@-R[�:RJ@MhKS5lFZ1�`./29;��m D /2P D 9R:;FA-R579]: D 5l-R5790\.KS:�FAU": D 5�9;+^57P</S�.57`
FA+^5<-0J@:R/2FZ1

¤ 1 D 5<-0571e:g:;F£: D /29g9;:;5<+�/29_: D 5oJ@Mh/�K2/S:s[£:;F�579;:R/26lJ@:;5E: D 5o9R/2¯<5"FAUp: D 5E-R57K2J@:R/SFZ1h9_: D J@:{-R579R\hKS:gU¢-0FZ6 HWJ@-f/SFZ\.9
FA+^5<-0J@:R/2FZ1.9<j ��58mo/2K2KY\.9;5v: D 581.FA:R/SFZ1�FAUd��KS:;5<-qUwJAPQ:;FA-09���JAK29;Fn-R5<Uw5<-R-R57`�:;FkJA9i9;57KS57PQ:R/SHO/S:s[&UwJAPQ:;FA-Q�t:;F
JAP<PQFZ68+hK2/29 D : D /29<j CED 5o�hKS:;5<-GU�JAPQ:;FA-b/29G`a5<��1a57`4UwFA-T`./S�p5<-R571L:{+.-057`./2P<J@:;5E:·[L+^579TJA1.`lP<JA1)M^5oPQFZ6iM�/21a57`
:;F)`a5<:;5<-068/21.5t: D 5��hKS:;5<-"U�JAPQ:;FA-oFAUY+.-R57`./2P<J@:;579oPQFZ6iMh/�1a57`�ML[����²JA1.` �	�	
�j Ã KS: D FZ\a3 D FZ\a-E�L\.5<-0/S579

�



m>/2K2KYFZ1.KS[ D J7HA5�+.-R57`h/2P<J@:;579�PQFZ6£Mh/21a57`�M,[ � �	
ij CED 54�hK2:;5<-�UwJAPQ:;FA-]FAU"Jn+.-R57`h/2P<J@:;5lÄY}´`a571aFA:;57`�ML[
�_�"��ÄT�f},/29g`a5<�h1.57`]JA9G: D 5"Uw-0JAPQ:R/SFZ14FAUp-RFIm>9gU¢-0FZ6 Jq:RJ@MhKS5"-R579R\hKS:R/21a3tU¢-0FZ6 : D 5"+.-R57`h/2P<J@:;5"-R579;:;-0/�PQ:R/SFZ1.9<j
CoD 5£��KS:;5<-qUwJAPQ:;FA-�FAUTJ)+h-R57`./2P<J@:;5v/29t579;:R/268J@:;57`�M,[�68J@�O/21a3�J�1L\h6iM^5<-tFAUd9;:RJ@:R/29R:R/2P<JAK_JA9R9R\.64+h:R/SFZ1.9<j
C [,+h/2P<JAK,JA9R9R\.64+h:R/SFZ1.9´\h9;57`i/21]64FZ9;:YFAU �o~q|"��*O9_J@-R5d: D 5dUwFZK2KSF$mo/21a3E:·mdFa®_/21.`h/SH,/�`.\.JAK@PQFZK2\.681£H@JAK2\a579
J@-05i\.1./SUwFA-068K2[8`./29;:;-0/2Mh\a:;57`�JA1.`nH@JAK2\a579bUw-RFZ6 JA1L[�:smTF)PQFZK2\.6l1.9"J@-R5�/21.`.5<+p571h`a571e:RK2[l`./29;:;-f/SMh\a:;57`�j
= 57PQ579R9RJ@-0[k9;:RJ@:R/29;:R/2P<JAK´/21aUwFA-068J@:R/SFZ1n/21hP<K2\.`a579T: D 5�UwFZK2KSF$mo/21a3a®

C Ã |bz´Ób*
*O:RJ@:R/29;:R/2P = JA645 ~t579RPQ-f/S+.:R/SFZ1
� Ã �o~ � -RF$mo9E/21�:RJ@M�KS5
= Ä Ã WqÓT* � +�J@3A579 D FZK2`h/21a3]-RFImo9

�o¶qz´�q� = *
*O:RJ@:R/29;:R/2P = JA645 ~t579RPQ-0/2+.:R/SFZ1
�E¶qz � Ã �o~ � `h/29;:R/21.PQ:TH@JAK2\a579
� ¤ W�� ��Ó{Ò D /S3 D 579R:"HWJAK2\.5
z_¶�� ��Ó{Ò KSFImT579;:>HWJAK2\.5

¤&= ~qÓ?>qÓT*
*O:RJ@:R/29;:R/2P = JA645 ~t579RPQ-0/2+.:R/SFZ1
= zcÓ Ã � � KS57J@Uc+�J@3A579
= |b�
� ��Ó C � Mh\.PR�A5<:R9
��Ó{Ò�� Ã �>~ � `h/29;:R/21.PQ:TH@JAK2\a579E/21��A5<[

CoD 5�MhJA9R/2Pq��KS:;5<-"UwJAPQ:;FA-tUwFA-06£\hK2JA9"J@-R5iJA9oU¢FZK2K2FImo9<®
Ä{-R57`h/2P<J@:;5 C [L+^5 �_/2KS:;5<-E�.JAPQ:;FA-8���_�{�b�aFA-06]\.K2J
� ×�� �{JAK2\a5 ×������
	�� !��
�
� ×�
 �{JAK2\a5 ���I@��������������M�����5�$� � ���I@������������ 	��� ����� 
 × �
� ×�! �{JAK2\a5 �"� �F���/�#� 	$�� �����v� � ����@%�������&��� 	$�& ���&� 
 × �

ÄG-R57` × Ã�= ~ ÄG-R57`h= '('l��)�%���D × �+*$'('l��)
%C�*D,=Z�

�.FA-06£\hK2JA98UwFA-l579;:R/�68J@:R/21a3�: D 54NXFZ/21 9R/S¯<5nFAU
�8��, )-�8�/.10"��� )32q�vJ@-R5¬9 D FIm>1�M^57KSFIm�j ¤ Ut: D 5vN;FZ/21
J@:;:;-f/SMh\a:;5A}4�l}h/�9EJ8�A5<[nUwFA-o-R57K�J@:R/SFZ1&*p}.: D 571k57JAP D :R\a+hK25�FAU ��mo/2K�KLNXFZ/21kmo/S: D J@:t64FZ9;:EFZ1a5£:R\a+hKS5�FAU
*^}h9;F4mT5iP<JA1k579;:R/�68J@:;5i: D 5"NXFZ/21n90/S¯<5iJA9 � !#�
�����i�T:R\a+hK2579<j{�aFA-oFA: D 5<->9R/S:R\hJ@:R/SFZ1.9bmT5�mo/2K2K^\.9R5�: D 5
UwFZK2KSF$mo/21a3a®

� !��
�¬���i�65 � !#�
���"0{�
7 ��G_� ���
	�� !��
�¬��� )-�v� ) ���(	$� !��
���"0 )-�v�;�

m D 5<-R5 ���(	$� !#�
����� )-�]�p/29V: D 5{1L\h6iM^5<-�FAUa`./29;:R/�1.PQ:4� H@JAK2\a579�/21q-057K2J@:R/SFZ1���JA1.` �&�
	�� !��
�¬�"0 )-�v�
/�9": D 5�1,\.6iM^5<-"FAUg`./29R:R/21.PQ:8�¥H@JAK2\a579o/21�-R57K2J@:R/SFZ190bj
C F&`.5<:;5<-068/21a5l: D 5l64FZ9;:£5<³lP</S571L:£JAP<PQ579R9]+hK�JA1�}´: D 5)9;:RJ@:R/29;:R/2P<9£JA1.`���KS:;5<-iU�JAPQ:;FA-09£mo/2K2K_M^5l\.9R57`�:;F

:



579R:R/268J@:;5�: D 5 ¤ �A¶ºPQFZ9;:>FAUc: D 5��L\a5<-0[Aj ¤ 1�3A571.5<-0JAK¦}a:;Fl`a5<:;5<-f68/21a5q: D 5i1,\.6£M^5<-"FAU ¤ �A¶q9E1a5<57`.57`�}a: D 5
��KS:;5<-gUwJAPQ:;FA-d/29g6£\hKS:R/S+hK2/257`�M,[i: D 5E1,\.6£Mp5<-_FAUp-RFIm>9_FA-{+hJ@3A579{/21]: D 5":RJ@M�KS5Aj C F�579;:R/26lJ@:;5E: D 5"1L\h6iM^5<-
FAU ¤ �A¶q9E1.5<57`a57`kUwFA->Jl:RJ@MhKS5i9RP<JA1V}�/S:E/29o9R/264+hK2[l: D 5 = Ä Ã WqÓT*�9;:RJ@:R/29R:R/2P@j C Fl579R:R/268J@:;5i: D 5i1L\h6iM^5<-
FAU ¤ �A¶q9EUwFA->JA1�/21.`a5Qun9RP<JA1�}h/2:o/29E`a5<+^571.`.571e:"FZ1�m D 5<: D 5<-E: D 5i/21.`a5Qu�/29EP<K2\h9;:;5<-R57`���/¦j 5AjS}�: D 5i`.J@:RJ)/29
P<K�\.9;:;5<-R57`)FZ18: D 5q/21.`.5Qu,57`8J@:;:;-f/SMh\a:;5$�fj ��5tmo/2K2Ka/23Z1aFA-R5o: D 5>PQFZ9;:TFAU´JAP<PQ579R9R/�1a3£/21L:;5<-01.JAK�1aFO`a579G/21l: D 5
/�1.`a5Qu^j ¤ UG: D 58/21h`a5Qu&/29�P<K2\h9;:;5<-R57`�: D 571�mT589R/264+�KS[ D J7HA5 '('l��)
%C�*DO� *
� 	 � ! ' 
 '('l��)
%C��D,� *
��)�!
��� 0bj ¤ Uc: D 5�/21.`a5Qul/�9T1.FA:bP<K�\.9;:;5<-R57`�}O: D 571�mT5 D J7HA5('�'l��)
%C�*DO� * � 	 �M! ' 
 '('l��)�%���D,� *
� !#�
�&j ��5tP<JA1�579;:R/�68J@:;5#� 	 � ! 'ºJA9 4 �������	��
���
� ��
������ ' },m D 5<-R5 � �
� �M�±/�9{: D 5t68JWuO/�6£\.6 1L\h6iM^5<-FAUg+^FZ/21L:;5<-09o+p5<->1aF,`.5iJA1.`k: D 5iU�JAPQ:;FA-tFAU{=l/29o/21hP<K2\.`a57`n9R/�1.PQ5�mT5£JA9R9R\h645�: D J@:t: D 5iKS57J@U{1.F,`a579omo/2K2K
M^5tFZ1.KS[ D JAKSUVU�\.K2K¦j ¤ Uc`.\a+hK2/�P<J@:;579TJ@-05qJAK�KSFImT57`�: D 571�md5�JAK29RF D J7HA5�:;F8/21.P<K�\.`a5E: D 5�JAP<PQ579R9oPQFZ9;:":;F4: D 5
M�\.PR�A5<:R98��/¦j 5AjS}p+hJ@3A579qPQFZ1L:RJA/21./21a3)+^FZ/21e:;5<-f9E:;F�-R57PQFA-0`.9>mo/S: D : D 5£90JA645£�A5<[�HWJAK2\.5$�fjq*,Fa}pmd5v1a5<57`&:;F
JA`h` '('l��)
%C��D,�+* ����� � �����ij ��5£P<JA1�579;:R/268J@:;5M����� � ����� JA9 ��
���
4 � � ��
��	� j
�&¿.¾I¼ ® Ã :o68FZ9;:EFZ1a5�/21h`a5Qu)mo/�K2KpMp5�\h9;57`n/21�+.-RFOPQ579R9R/�1a34Jn�,«��c«�� � FA+^5<-0J@:R/SFZ1Vj
C F]579;:R/268J@:;5q: D 5t9R/S¯<5tFAUV: D 5o-0579R\.KS:dFAU´J£\h1.J@-R[vFA+^5<-0J@:R/SFZ1�},md5qP<JA1�\.9;5 '('l��)
%C�*DO� * � !��
� JA9T: D 5
1,\.6£M^5<-EFAU_-R579R\.KS:R/�1a34:R\a+hKS5797j���5]`h/SH,/�`a5q: D /29"M,[�: D 5�MhKSFOPR�O/21a34U�JAPQ:;FA-4��/¦j 5AjS}�1,\.6£Mp5<-oFAUY:R\.+hKS579"+^5<-
M�KSF,P0�a�b:;Fl`a5<:;5<-068/�1a5q: D 5i9R/S¯<5�/�1�MhKSFOPR�O9<j

	 �>\.1L:R/2645k~qJ@:RJ@MhJA9;5�Ä{-RFOPQ579R9;FA-I® CED 5�JAP<PQ57909l+hK�JA1�:RJ@MhKS5�/298+.-RFOPQ579R9;57`�/21�FA-f`a5<-)JA1.`�: D 5kFA+^5<-0JWr
:R/2FZ1.9f�WJAKS3AFA-0/2: D 6894J@-R5�5QuO57P<\a:;57`�j C 5768+pFA-fJ@-R[�-R5790\.KS:R9vJ@-R5k9;:;FA-R57` JA98J¬-R57K2J@:R/SFZ1�FZ1�`./�9;��}d9;F�: D 5
P<J@:RJAK2FA3)6]\.9;:"M^5�JAP<PQ579R9;57`�JA1h`nJ81a5<m°�hKS5�PQ-R57J@:;57`Vj CED 5q-R5790\.KS:bFAUc: D 5��L\a5<-0[lmo/2K�KpJAK�9;F4M^5tmo-0/S:;:;571
:;F)`./29;��JA1.`n: D 571n-057JA`nMhJAPR�kJA1h`n`./29;+hK�J7[A57`�FZ1k: D 5�9RPQ-R5<571�j

�n¼,½I¹���À ¿ �o¾��´¼! YÊW½<¾#"e¿ � Ö ¿�Àc¼,Àp¾
CED 5��,\a5<-R[�K2JA1a3Z\hJ@3A5�PQFZ6868JA1.`&KSFLFA�O9"K2/S�A5�: D 5�U¢FZK�KSFImo/�1a3a®

*OÓGzcÓ � C ! ' 23)�! 4 )878787�)�!%$ ;
� �"¶�� ���*������� � ' 23)������U�I��� � 4 )����*���I��� �'&<;
2 � �tÓ��>Ó !%( ' � - ' !
� ' Ã#= ~ !%( 4 � - 4 !
� 4 Ã�= ~ 78787 Ã#= ~A!)(* � - ' !�� * ; 


��¿h¾I¼�Â ÓGJAP D !#KT/21¬: D 5)*aÓGz´Ó � C P<K2JA\.9;58/29q9;+^57P</S�h57`¬JA9�57/S: D 5<-����*���I��� �C7 !J"&"&%(�I��� �vFA-�!J"&"&%(�I��� �Aj
CED 5v*OÓGzcÓ � C P<K�JA\.9;5i6]\.9;: D J7HA5 × FA-t68FA-R5iJ@:;:;-0/SM�\a:;579oK2/�9;:;57`�jbÓGJAP D ���*���I��� �*Kg/21n: D 5]� �E¶���P<K�JA\.9;5
6]\.9;:d1hJA645tJ£-R57K2J@:R/2FZ1)/21l: D 5>`hJ@:RJ@MhJA9;5�JA1.`�Ji-R57K�J@:R/SFZ1l68JI[)1aFA:TJ@+.+^57J@-T68FA-R5>: D JA1lFZ1.PQ5q/21): D 5>� �E¶��
P<K2JA\.9R5Aj Ã K29;Fa}TJ@:lKS57JA9;: × -R57K2J@:R/SFZ1�JA1.`�J@:)64FZ9;: # -R57K2J@:R/2FZ1.94P<JA1�J@+.+^57J@-l/21 : D 5k� �E¶�� P<K2JA\.9R5Aj��.FA-
57JAP D �����U�I��� ��7 !#"$"&%������ �l/�1�: D 5n*OÓGzcÓ � C P<K�JA\.9;5A}_/SU
���*������� ��/29�9;+^57P</S�h57`�}´: D 571 /S:i6]\.9;:£M^58FZ1a5
FAUE: D 5�-R57K2J@:R/2FZ1.9i/21�: D 5�� �"¶�� P<K2JA\.9;5Aj ¤ � ���*���I��� ��/29£1aFA:v9;+^57P</S�.57`�}Y: D 571 : D 5<-R5�6£\h9;:iM^5l5QuaJAPQ:RKS[
FZ1a5]-R57K2J@:R/SFZ1�/21�: D 54� �"¶�� P<K2JA\.9;5]mo/S: D JA1�J@:;:;-0/SMh\.:;5]1.JA6857`�!#"$"&%������ �Aj CED 5v9RJA645]-0\.K25£J@+.+hK�/S579EUwFA-
: D 5 � �tÓ��oÓÍP<K2JA\.9;5AjdÓGJAP D !%(K /21k: D 5�� �tÓ��>ÓÍP<K�JA\.9;5�/29E9R+p57P</2�.57`nJA9E57/S: D 5<-J���*���I��� �C7 !J"&"$%��I��� ��FA-
!#"$"&%������ �AjkÓdJAP D !�� KE/21�: D 5"� �>Ó �oÓºP<K2JA\.9R5)/29£9;+^57P</S�.57`�JA9 ���*���I��� �C7 !J"&"&%(�I��� �8FA- !J"&"&%(�I��� �
FA-£/2:�/29�J�PQFZ1h9;:RJA1e:£HWJAK�\a5&��JA1�/�1e:;5<3A5<-ª�fj�ÓGJAP D � - Kb/21�: D 5 � �tÓ��oÓ¡P<K2JA\.9R5l/29�FZ1a5lFAU": D 5lPQFZ64+hJ@-f/29;FZ1
FA+^5<-0J@:;FA-09<} � ) ! ) 
 /SU/!
� KV/29{J�PQFZ1.9R:RJA1e:<}OFA: D 5<-Rm>/29;5 � - KpP<JA1)FZ1.KS[]M^5 � ��/¦j 5AjS},-R5<+.-0579;571e:R/�1a3�JA1857�,\./ N;FZ/21��fj

�



CED 5�� �tÓ��>Ó�P<K2JA\.9;5q/29GFA+.:R/SFZ1.JAK¦},Mh\a:T/SUV/S:T/29G+h-R579;571L:d/S:b6£\h9;: D JIHA5�J@:bK257JA9;:dFZ1.5tPQFZ64+�J@-0/29;FZ1l:;5<-06
��/¦j 5AjS}
! (K � - K5!�� K¦�"JA1.`nJ@:>64FZ9R:J	4PQFZ64+hJ@-0/�9;FZ1n:;5<-06897}.9;5<+hJ@-0J@:;57`�ML[ Ã#= ~]j

�t9R/21a34FZ\a-E`hJ@:RJ@MhJA9;5£K�JA1a3Z\.J@3A5A}.mT5iPQFZ\.K2`n`.5<�h1a5�: D 5�UwFZK2KSF$mo/21a3v:RJ@MhKS579oJA1.`k/21.`.5Qu,579<®
� �>Ó Ã C Ó C Ã |bz´Ó - × � Ã }h|t}/�E� 

� �>Ó Ã C Ó C Ã |bz´Ó -f=k� �t}.�T}/W]} �q� 

� �>Ó Ã C Ó C Ã |bz´Ó - # � Ã }h~]}hÓT� 

� �>Ó Ã C Ó ¤&= ~qÓ?>¡- × Ã > ¶ = - × � Ã � = ¶ ~q�tÄGz ¤ � Ã C Ób*�

� �>Ó Ã C Ó ¤&= ~qÓ?>¡-f=C� >¥¶ = -f=a� �E� = ¶ ~q�tÄGz ¤ � Ã C Ób*�

� �>Ó Ã C Ó ¤&= ~qÓ?>¡-f=@� >¥¶ = -ª=a���g� 

� �>Ó Ã C Ó ¤&= ~qÓ?>¡- # Ã > ¶ = - # � Ã � = ¶ ~q�tÄGz ¤ � Ã C Ób*�


JA1.`kJA909;F,P</�J@:;57`��,\a5<-0/S579
*OÓdz´Ó � C '
)3� � �E¶�� %Z= 

*OÓdz´Ó � C � � �E¶�� % × � �tÓ��>Ó ! 
±× ?A? 

*OÓdz´Ó � C !�� �E¶�� % × � �>Ó �oÓ � � :4Ã#= ~ � � 	 

*OÓdz´Ó � C !M)-��� �E¶�� % × )+%A=F)+% # � �tÓ��oÓ � 
 :vÃ�= ~�� � # Ã�= ~ % × 7 ��! #
Ã�= ~ % × 7 � � %Z=F7 � Ã�= ~ % × 7 ! � % # 7 ! 


��5�mo/�K2KoJA9R90\.645�: D J@:�: D 5�FA-0`a5<-0/�1a3�FAU£-R57K2J@:R/SFZ1h9�/�1 : D 5�� �E¶�� P<K2JA\.9;5�/21aUw5<-09�J +hJ@-R:R/2P<\.K�J@-�N;FZ/21
FA-0`a5<-f/21a3vU¢FA-o: D FZ9;5�-R57K�J@:R/SFZ1.9<j
�TFZ1.90/2`a5<-": D 5�-R57K�J@:R/SFZ1.9<®�� × � Ã } Óo} >��f} �>=a��|t} �T} W]} �°�>JA1.` � # � �t} �£} Ò]} � �f}�JA1.`�: D 5£�L\a5<-0[�®

*OÓdz´Ó � C Ã } |t} �
� �E¶�� � × } �t=,} � #
� �>Ó �oÓ � × j Ó � �>=,j � Ã�= ~ �>=,j W � � # j � 


CED 5£� �E¶���P<K�JA\.9;5 D JA9o: D 5i+�J@-R:R/2P<\.K2J@-"FA-f`a5<-�� × } �>=,} � # m D /�P D mT5£JA9R90\.645�:;F�6457JA1 � × P<JA18NXFZ/21kmo/S: D
�>=8JA1.`��>=4P<JA14NXFZ/�1�mo/S: D � # j
CED 5��,\a5<-R[�:;-R5<5�+h-RF,`h\.PQ57`�ML[�* � Ã�= �WÄ Ã �t*aÓT��� Ã z ¤ ~ Ã C ÓÍ/29o9 D FIm>1n/21n�_/S3Z\a-R5 × j
�n¼,½I¹���À ¿ �o¾��´¼&½7¼ "Z¿�À Å "Z¿ � Ö ¿�Àc¼OÀp¾
CED 5k9R57PQFZ1.`�+hJ@-0:8FAUtÄ � Ã *OÓ ¤R¤ }{/¦j 5AjS}"y��>Ó �´ÒÔ¶qÄ C ¤ � ¤�� Ó��i}gmo/2K2KTFA+.:R/�68/S¯<5n: D 5k:;-05<5kML[�`aFZ/�1a3�: D 5
UwFZK2KSFIm>/21a34/21�FA-0`a5<-I®
× joÄd\.9 D /�1a3l*,57KS57PQ:R/SFZ1.9"`.FImo1n: D 5�:;-R5<5
=,j�� D FLFZ90/21a3v: D 5�FA-0`.5<-EFAU��,¶ ¤N= 9
# j�� D FLFZ90/21a3v: D 5�FZ\a:;5<-o-R57K2J@:R/SFZ1nUwFA-oJ��,¶ ¤N=
BajoÄd\.9 D /�1a34Ä{-RFWN;57PQ:R/SFZ1.9E`.FImo1n: D 5�:;-R5<5

|T57P<JA\.9;5>FAUp: D 5"-R579;:;-0/2PQ:R/2FZ14md5o+hK2JAPQ57`4FZ14: D 5o� �"¶�� P<K�JA\.9;5A}e: D 5<-R5oJ@-R5EFZ1hKS[]=�`h/��p5<-0571e:��,¶ ¤&= FA-0`a5<-f/21a3Z9
:;F8PQFZ1.9R/�`a5<-7}Om D /2P D J@-05l��� × . ��=Z� . � # JA1.`�����= . � # � . � × j Ã U¢:;5<-o`.FZ/21a3]: D 5q�.-09;:b: D -R5<5�9;:;5<+�9<}a: D 5

�



prj(   ,A,B,C)

cross(    ,     )

R1 R2

R3

cross(    ,     )

sel(    , R1.E = R2.F and R2.G = R3.H)

�_/S3Z\a-05 × jTyq\a5<-R[ C -05<5

prj(   ,A,B,C)

jn(   ,   , R2.G = R3.H)

jn(   ,   , R1.E = R2.F) R3

R1 R2

�_/S3Z\.-R5�=,jGÄ_J@-R:R/2JAK2KS[�FA+.:R/26l/S¯<57`n�L\.5<-R[):;-05<5

:;-R5<5iJ@+h+p57J@-f9EJA9o9 D FImo1k/�1k�_/S3Z\a-R5i=k��JA909R\.68/21.3]: D J@:o: D 5�579R:R/268J@:;57`k9R/2¯<5�FAUE��� × . ��=Z�b/�9"KS579R9": D JA1�: D 5
579;:R/26lJ@:;57`�9R/S¯<54FAU�����=9. � # �qJA1.`�: D J@:i: D 589R/S¯<54FAU�� × /�9�KS579R9q: D JA1�: D 5l9R/S¯<54FAU �>=,j"��5lmo/2K�KcJA9R90\.645
: D 5�: D 5iKS5<Uw:oP D /�K2`�FAUgJ��L¶ ¤N= 1aFO`a5�/29": D 5v¶q\a:;5<-E-R57K�J@:R/SFZ1kUwFA-E: D 5bN;FZ/21nFA+^5<-0J@:R/2FZ1�}.m D /�P D 9 D FZ\.K2`�M^5�: D 5
9R68JAK�KS5<-"FAUc: D 5�:smTFaj
��5"9 D FZ\.K�`i1aFA:;5b: D J@:_P D F,FZ9R/21.3>: D 5TFA-0`a5<-_FAU �,¶ ¤N= 9YJA1.`£: D 5dFZ\.:;5<-g-R57K2J@:R/SFZ1£U¢FA-_J �L¶ ¤N= /21LHAFZKSHA5b\.9R/21a3>: D 5
9;:RJ@:R/29R:R/2P<9"Uw-RFZ6 : D 5iP<J@:RJAK2FA3)JA1.`n: D 5�U¢FA-06]\.K2JA9EU¢FA-E579R:R/268J@:R/21a3890/S¯<579"FAUY-R579R\.KS:R9EFAUc-R57K�J@:R/SFZ1.JAK^FA+^5<-0J@:R/SFZ1.97j
Ã U¢:;5<-t`aFZ/21a3v: D 5�UwFZ\a-R: D 9R:;5<+V}.mT5 D J7HA5i: D 5��h1.JAK^FA+h:R/268/S¯<57`�:;-R5<5£JA9o9 D F$mo1k/21n�_/S3Z\.-R5 # j
� D 571�md5 �,¶ ¤N= :smTF8:RJ@MhK2579<}Omd5�mo/�K2K�JA909R\.645q: D J@:": D 5<-05�/29TFZ1.KS[lFZ1.5�PQFZK2\.681�Uw-RFZ6 57JAP D -R57K2J@:R/SFZ1�m D /�P D
/29"\.9R57`k/21�: D 5�57�,\./�r�N;FZ/21�FA+^5<-0J@:R/SFZ1�j
�n¼,½I¹���À ¿ �o¾��´¼�¾��Y¹¢Ê Å "Z¿ � Ö ¿�Àc¼OÀp¾
¤ 1±+hJ@-R: # }vyq�tÓ��cÒ �E¶q~qÓ WqÓ = Ó�� Ã C ¶ ��}>md5�mo/2K2KqFZ1hKS[°PQFZ1.9R/2`a5<-�FZ1a5nN;FZ/21 JAK23AFA-0/S: D 6n}�/�j 5AjS}�: D 5
= ÓT* C Ód~>rs|Tz_¶�� �µJAK23AFA-0/S: D 6n}Tm D 5<-05kmd5��hK2Kb: D 5kM�\O�p5<-lmo/S: D J�1,\.6£M^5<-8FAUqMhKSFOPR�O98Uw-RFZ6 : D 5¬¶�\a:;5<-

× ?



prj(   ,A,B,C)

jn(   ,   , R2.G = R3.H)

jn(   ,   , R1.E = R2.F) prj(   , C,H)

prj(   , A, E) prj(   ,B, F, G)

R1 R2

R3

�_/S3Z\a-05 # jG�_/21.JAK^FA+.:R/26l/S¯<57`n�L\.5<-R[):;-05<5

¶t+ �TFZ1p� Ã :;:;- C J@M × C J@Mp= C J@M × Ã P<PQ579R9 C J@Mp= Ã P<PQ57909 ¤ 1h`a5Qu�1hJA645 �E579R\hKS: C J@M
� × � 9;57K ! �º× ?A? - × /21.`a5Qu - × Ã > : ×
�¦=Z� +.-¦N � � : × :RJ@MhKS5 :0=
� # � 9;57K ' � 	 -f= /21.`a5Qu -f=@� > : #
�wBL� +.-¦N � � : # :RJ@MhKS5 :;B
�R	Z� NR1 � � :0= :;B :RJ@MhKS5 :RJ@MhKS5 : 	
� �Z� +.-¦N � � : 	 :RJ@MhKS5 : �

C J@MhKS5 × ®Ty�\a5<-R[l+�K2JA1

-R57K2J@:R/2FZ1lJA1.`)FZ1a5oM�KSF,P0�vU¢-RFZ6 : D 5t/21.1a5<-{-057K2J@:R/SFZ1�jg~t5<+^571.`./21a3iFZ1 D F$m 6]\.P D FAU�: D 5>FZ\a:;5<-T-R57K2J@:R/SFZ1)md5>�.:
/214: D 5EMh\O�^5<-{mo/2K�K,`.5<:;5<-068/21a5 D FImÍ6lJA1e[v:R/264579Gmd5omo/2K2K D JIHA5o:;F£-R57JA`4: D 5>571e:R/S-05o/21.1a5<-g-057K2J@:R/SFZ1�j � � � � Â
¤ 1): D /29G+h-RFWNX57PQ:<}amT5qmo/2K2K�1aFA:bPQFZ1.9R/2`a5<-"\.90/21a3£JA1�/21h`a5Qu8U¢FA-": D 5t/21h1a5<-d:RJ@M�KS5tJAP<PQ57909E/21�: D 5GNXFZ/21�JAKS3AFA-f/S: D 6nj
�aFA-�: D 5vFA+.:R/�68/S¯<57`¬�L\a5<-0[n:;-R5<549 D FIm>1¬/�1&�_/S3Z\a-05£Ba} CED 5�§b¨h�Q�ª© �g� 
e���E�Q�p�<�X�Z���@�>+h-RF,`h\.PQ579o: D 5 ��� �ª� � �
� �S�@� � �����2�qJA9�9 D F$mo1�/21 C J@M�KS5 × j C Fn3A5<:�J�M^5<:;:;5<-�/2`a57J�JA9q:;F D FIm¥: D 54JAP<PQ579R9�+hK�JA1�mbJA9�`a5<:;5<-06l/21a57`�}
KS5<:�� 9>5QuOJA6l/21a5i9;:;5<+�� # �o/21k`a5<:RJA/2K�jb�.FA->: D /�9E5QuaJA64+hKS5A}pKS5<:�� 9>JA909R\.645�: D 5iUwFZK2KSFIm>/21a3a®G-057K2J@:R/SFZ1k-ª= D JA9 × ?A?A?
-RF$mo9<}´57JAP D -0FIm¥-057�L\./2-R579 × ��M,[L:;579iFAUb9R:;FA-0J@3A5A}_: D 58MhKSFOPR��9R/S¯<58/�9M	 × =nM,[L:;5797j�*,Fa} # =�-RFIm>9�mo/2K�Kc�h:�/21�J
MhKSFOPR�p}^3Z/SHO/21a3)J�:;FA:RJAK_FAU # =lM�KSF,P0�,9>UwFA-�-f=,j CED 5v9;57PQFZ1.`.J@-R[¬/21.`a5QukFZ1�J@:;:;-0/2Mh\a:;5v�ÍJAK2K2FImo9>U¢FA-�`.\.+hK2/2P<J@:;5
H@JAK2\a579<}h9RFlMh\.P0�A5<:R9>PQFZ1L:RJA/21./�1a38+^FZ/21L:;5<-09E:;F�`.J@:RJ8MhK2F,P0�,9omo/2K2K^M^5i\.9R57`k/21n: D 5]/21.`a5Qu^j Ã M�\.PR�A5<:qPQFZ1e:RJA/�1.9
FZ1.KS[&+^FZ/21e:;5<-f9v�wBnM,[,:;579f�t:;Fk`.J@:RJ�MhK2F,P0�,9�JA1.`�FZ1.54+pFZ/�1e:;5<-q:;F�JA1�JA`.`h/S:R/SFZ1.JAKcMh\.P0�A5<:<j)*,Fa}�mo/S: D J�MhKSFOPR�
9R/S¯<5�FAU?	 × =,}�: D 5<-R5�mo/2K�K�M^5 × = : +^FZ/21L:;5<-09E/�1nJvMh\.PR�A5<:<j"*O/21.PQ5�mT5�JA9R9R\h645iJ4\.1./2U¢FA-06 `.J@:RJ)`./29;:;-f/SMh\a:R/SFZ1)/21
FZ\a->:RJ@MhKS5£JA1h`�9R/21hPQ5£J@:;:;-0/SM�\a:;5i� D JA9L	@?8H@JAK2\a5797}h57JAP D H@JAK2\a5£mo/2K2K^FOP<P<\a->/�1&=@?)-RFImo9]��/¦j 5AjS} ':9+9+9* 9 �fj �>571.PQ5A}
FZ1a5�Mh\hPR�A5<:EP<JA1k9;:;FA-05�JAK2K^: D 5q+^FZ/21e:;5<-f9b:;F8`.J@:RJvMhKSFOPR�O9bU¢FA-EJv3Z/2HA571nHWJAK�\a5qFAUc�Tj�*,Fa}.\.9R/�1a3£: D 5�9;57PQFZ1.`.J@-R[
/21.`.5Qu�UwFA-]: D 5�9R57KS57PQ:R/SFZ1�FA+p5<-fJ@:;FA-���' � 	Z��m>/2K2K{PQFZ9;: × ¤ �A¶ U¢FA-]: D 5�Mh\.P0�A5<:]JAP<PQ579R9v+�K2\.9i=@? ¤ �A¶�9iUwFA-
: D 58`.J@:RJ�M�KSF,P0�&JAP<PQ579R9R579<}´3Z/SHO/21a3nJ�:;FA:RJAKgFAU"= # ¤ �A¶q9<j CED 54JAKS:;5<-01.J@:R/2HA58JAP<PQ579R9i645<: D F,`�/29qJ�:RJ@MhK2589RP<JA1

×A×



prj(    , B G)  

jn(   ,   , C = C)

prj(  ,B C) prj(  ,C G)

sel(  , A = 100) sel(  , F = 5)

r1  r2 

�Y/23Z\a-R5�Baj Ã 1aFA: D 5<-E5QuaJA64+hK25�FAU_JA1kFA+.:R/268/S¯<57`n�,\a5<-R[�:;-R5<5

UwFA->-R57K�J@:R/SFZ1 %Z=,}hm D /2P D mdFZ\hK2`�PQFZ9;: # = ¤ �A¶q9>U¢FA->: D 5v`.J@:RJ8MhK2F,P0�kJAP<PQ579R9;579<jt*OFa}p\.90/21a34: D 5]/21.`a5Quk/29>64FA-R5
5<³lP</S571L:<j
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CED 5��o¨O�h��­��8� 
]�A�����0���<� �b�;� �ª� � �<�@�q5Qu,57P<\.:;579�: D 5]Uw\.1hPQ:R/SFZ1.9tU¢FA-q: D 549;:RJ@:;5768571e:R9�/�1&: D 5]JAP<PQ579R9�+hK2JA1
JA1.`n+h-0/21L:R9b: D 5��h1.JAK^-R5790\.KS:���/¦j 5AjS}h:RJ@M�KS5�: �Z�fj

× =


