
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/28142104

Integración de técnicas basadas en modelos para la determinación de la

diagnosis mínima de un sistema

Article · January 2006

Source: OAI

CITATION

1
READS

35

4 authors, including:

Some of the authors of this publication are also working on these related projects:

ARIADNE Project: Value chain: From IDMU to Lean documentation for assembly View project

NDT 4.0. Mecanismos para el diseño y gestión de software orientados al usuario View project

María Teresa Gómez López

Universidad de Sevilla

99 PUBLICATIONS   422 CITATIONS   

SEE PROFILE

Carmelo Del Valle

Universidad de Sevilla

73 PUBLICATIONS   469 CITATIONS   

SEE PROFILE

Rafael Ceballos

Universidad de Sevilla

47 PUBLICATIONS   229 CITATIONS   

SEE PROFILE

All content following this page was uploaded by María Teresa Gómez López on 17 May 2014.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/28142104_Integracion_de_tecnicas_basadas_en_modelos_para_la_determinacion_de_la_diagnosis_minima_de_un_sistema?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/28142104_Integracion_de_tecnicas_basadas_en_modelos_para_la_determinacion_de_la_diagnosis_minima_de_un_sistema?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/ARIADNE-Project-Value-chain-From-IDMU-to-Lean-documentation-for-assembly?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/NDT-40-Mecanismos-para-el-diseno-y-gestion-de-software-orientados-al-usuario?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Maria-Teresa-Gomez-Lopez?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Maria-Teresa-Gomez-Lopez?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universidad-de-Sevilla?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Maria-Teresa-Gomez-Lopez?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carmelo-Del-Valle?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carmelo-Del-Valle?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universidad-de-Sevilla?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carmelo-Del-Valle?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Rafael-Ceballos-2?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Rafael-Ceballos-2?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universidad-de-Sevilla?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Rafael-Ceballos-2?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Maria-Teresa-Gomez-Lopez?enrichId=rgreq-27c6a0cad96789dbe6de7d5cfc035074-XXX&enrichSource=Y292ZXJQYWdlOzI4MTQyMTA0O0FTOjk3NzA2NzQzNjk3NDI2QDE0MDAzMDY1MTE3MTM%3D&el=1_x_10&_esc=publicationCoverPdf


������������������������������������������������������������������������������������������������� � � ��	� 
 �
�

����������������� �! �#"$�%�&��'���&�(�)��*,+$��*-��"$��*.�'��/ ! "$�'0 ! *21$�����304�
"$� ���'�5/6�(�$����� �! ��"$�704�3"&�4�8��� ! *��(*,/9�: �&�(/3�3"$�7;&��*��(*<���'/3�

=$>5?8@BA<CEDFDHGJILK�MN>PO�>RQTSGJUV@BWLXZY[SG]\�@BWEK�=$>�MN>RQ^CEI(_`Cbac?d>�e^@fD5ghCEDFDH@
i�j4kElLmonZlLp�j4qrntsvuwjhxyj4qwz`{El}|~j4�)���f���ontj4pdlL����q��Hs`m~p��l�nt���4s`�4�w��qw�P�`j4m~�~��uElLu�uwj8�fj��f������l

���~�4{wj4��lv���j4�4qw���(ld�f{wkJj4m~��s`m�uwj���qwz`j4qw��j4m(�� l���q��Hs`m~p��l�nt���(l��� �`j4qw��uEl��)j4��qEl���j4m~�4j4uwj4� �Z��q��w�}���¡ ��fj��f������l[¢£�fkElL��q]¤

¥�¦(§~¨�©v¦(ª

«<¬�­£®�¯±° ²´³oµ4­£³R¶F·�µ'¸}·4¶¹°º¯�¶�¬»·�²R®¡µ¡¼º¸¡¯�¸}³~¶y½4®¡³�­£¾¿¯±À�¯ZÁF¯±µ ³oµ�°º¯�¸}¼º¯±Â�µ¡·4¶F¼º¶¹À�¯�¶£¯�¸¡¯R³oµ'²´·}¸}³o° ·4¶oÃ¡ÄwÅ<Æ¹Ç ÅyÈRÉL«�®¡µ�½4®¡³¶F®�¶�¼ µ(Ê�³~¶H­£¼ Â4¯�¬»¼ ·�µ¡³~¶�¶F³�¸}³~¶£¯±¾£¾£·�° °º¯±µh³oµ�Ë�¯±¾¿¯±° ³o° ·�Ãr¶F®¡³o° ³oµ8­£¾¿¯±À�¯ZÁF¯±¾-ËL·�¾R¶F³oË�¯±¾¿¯�¸}·�ÉrÌJ¶H­£³Í­£¾¿¯±À�¯ZÁH·�Ë¡¾£·�ËL·�µ¡³´®¡µ�¯ ¼ µ}Î­£³oÂ�¾¿¯�¬»¼~Ï·�µ'¸}³R°º¯�¶y­¡Ï³~¬»µ¡¼º¬o¯�¶¹Ë¡¾£·ZÊ�³oµ¡¼ ³oµ4­£³~¶�¸}³R¯±²RÀ�¯�¶�²´³»­£·}¸}·�° ·�ÂLÏÐ ¯�¶oÉ}Ì]µ�®¡µ'Ë¡¾£¼ ²´³o¾<Ë�¯�¶F·�³o°w¶F¼º¶H­£³o²�¯�³~¶<¸}¼ Ê(¼º¸}¼º¸}·)³oµ¬»·�µZÁH®¡µ4­£·4¶y¸}³�¬»·�²´ËL·�µ¡³oµ4­£³~¶y¸}³-ÑÒ·�¾£²�¯Í½4®¡³�³o°rË¡¾£·}¬»³~¶F·´¸}³�¸}¼º¯±Â�µ¡·4¶F¼º¶JË¡®¡³~¸}³5¶F³o¾¹¾£³~¯±° ¼ Ó~¯�¸}·Í¸}³-ÑÒ·�¾£²�¯R¼ µ�¸}³oËL³oµ�¸}¼ ³oµ4­£³³oµ ¬o¯�¸¡¯5¬»·�µZÁH®¡µ4­£·�É(«�¶F®)Ê�³oÓ�Ã(¬o¯�¸¡¯�®¡µ¡·Í¸}³<³~¶H­£·4¶J¬»·�µZÁH®¡µ4­£·4¶Ô¶F³o¾LÏ¯�¸}¼ Ê(¼º¸}¼º¸}·R³oµ)µ¡·}¸}·4¶JË�¯±¾¿¯�° ·�Â�¾¿¯±¾]¯±Â�¾£®¡Ë�¯±¾J¯�½4®¡³o° ° ·4¶¬»·�²´ËL·�µ¡³oµ4­£³~¶�¸}·�µ�¸}³�µ¡·�¾£³~¶F®¡° ­¿¯hËL·4¶F¼ À¡° ³'¸}¼ ÑÒ³o¾£³oµ�¬»¼º¯±¾ÍÑP¯±° ° ·4¶´¶F¼ ²´Ë¡° ³~¶oÉ]Å<³'³~¶H­¿¯�ÑÒ·�¾£²�¯8¶F³'¬»·�µ�¶F¼ Â�®¡³�¯±®¡²´³oµ4­¿¯±¾�¸}³ÑÒ·�¾£²�¯ ¯±®}­£·�²�Ï¯Z­£¼º¬o¯)°º¯�³»ÕL¬»¼ ³oµ�¬»¼º¯�¸}³o°wË¡¾£·}¬»³~¶F· ¸}³´¸}¼º¯±Â�µ¡·4¶F¼º¶oÃ`¶F¼ µ8¸}¼º¶F²´¼ µ(®¡¼ ¾�°º¯ ¸}¼º¯±Â�µ¡·4¶H­£¼º¬o¯±À¡¼ ° ¼º¸¡¯�¸'¸}³o°E¶F¼º¶H­£³o²�¯¡Ã`Ç4¯½4®¡³ °º¯h¼ µ}ÑÒ·�¾£²�¯�¬»¼~Ï·�µv¾£³o° ³oÊZ¯±µ4­£³�Ë�¯±¾¿¯'³o°¹Ë¡¾£·}¬»³~¶F·8¸}³�¸}¼º¯±Â�µ¡·4¶F¼º¶5³~¶Í²�¯±µ4­£³oµ¡¼º¸¡¯¡É]ÖJ·�²RÀ¡¼ µ�¯±µ�¸}·8¯�¸}³~¬»®�¯�¸¡¯±²´³oµ4­£³�° ·4¶µ¡·}¸}·4¶y¸}³»­£³~¬�­¿¯�¸}·4¶¹Ë¡¾£³oÊ(¼º¯±²´³oµ4­£³�Ã}¶F³�·�À}­£¼ ³oµ¡³oµ�µ(®¡³oÊZ¯�¶Ô¾£³~¶H­£¾£¼º¬o¬»¼ ·�µ¡³~¶¹¸}·�µ�¸}³�¶�Ï·�° ·´¯±Ë�¯±¾£³~¬»³o¾LÏ¯±µ)ÊZ¯±¾£¼º¯±À¡° ³~¶¹¯�¶F·}¬»¼º¯�¸¡¯�¶¹¯¶F³oµ�¶F·�¾£³~¶y¸}³o°f¶F¼º¶H­£³o²�¯¡É¡ÌJ¶H­¿¯�¶¹¾£³~¶H­£¾£¼º¬o¬»¼ ·�µ¡³~¶ÔËL³o¾£²´¼ ­£³oµ'Â�³oµ¡³o¾¿¯±¾¹®¡µ�¯´²�¯Z­£¾£¼ Ó�¸}³�Õ�¾£²�¯�¶y½4®¡³5¬»·�µ}Õ�³o¾£³�°º¯´À�¯�¶F³�Ë�¯±¾¿¯Í°º¯·�À}­£³oµ�¬»¼~Ï·�µ ¸}³�°º¯Í¸}¼º¯±Â�µ¡·4¶F¼º¶Ô¸}³o°r¶F¼º¶H­£³o²�¯¡É}×f¯Í¸}¼º¯±Â�µ¡·4¶F¼º¶J²'ÏÐ µ¡¼ ²�¯R¶F³-Â�³oµ¡³o¾¿¯5®�¶£¯±µ�¸}·Í°º¯R²�¯Z­£¾£¼ Ó�¸}³<Õ�¾£²�¯�¶ÔÇ�®¡µ�¯Í¶F³o¾£¼ ³¸}³�¾£³oÂ�°º¯�¶J³~¶H­¿¯±À¡° ³~¬»¼º¸¡¯�¶oÉ}×f¯R³oÊZ¯±° ®�¯�¬»¼~Ï·�µ�¸}³�°º¯R²�¯Z­£¾£¼ Ó�¸}³-ÑP¯±° ° ·4¶JÇ�¸}³o°B¬»·�µZÁH®¡µ4­£·´¸}³-¾£³oÂ�°º¯�¶Ô¶F³�Ø�¯�¬»³-³oµ�°�ÏÐ µ¡³~¯¡Ã(³o°`¾£³~¶H­£·¸}³o°BË¡¾£·}¬»³~¶F·ÍË¡®¡³~¸}³�Ø�¯�¬»³o¾¿¶F³�¸}³-ÑÒ·�¾£²�¯´¯±®}­£·�²�Ï¯Z­£¼º¬o¯ÍÇ�ÑÒ®¡³o¾¿¯´¸}³�°�ÏÐ µ¡³~¯¡É

Ù<Ú¡ÛPÚ}Ü�ÝZÚ¡§�Þ�ÛPÚ�ßL¦Là Å<¼º¯±Â�µ¡·4¶F¼º¶ÔÀ�¯�¶£¯�¸¡¯R³oµ�²´·}¸}³o° ·4¶oÃ¡ÄwÅ<Æ�Ã�ÅyÈRÃ�¸}¼º¯±Â�µ¡·4¶F¼º¶¹²'ÏÐ µ¡¼ ²�¯¡É

áRâ ãBäÍåwæEç)è�é�êyê�ëyìçÍä

×f¯�¸}¼º¯±Â�µ¡·4¶F¼º¶wÀ�¯�¶£¯�¸¡¯-³oµ´²´·}¸}³o° ·4¶EËL³o¾£²´¼ ­£³<¸}³»­£³o¾£²´¼ Îµ�¯±¾´ËL·�¾�½4®¹Ï³�®¡µd¶F¼º¶H­£³o²�¯8¸}¼º¶F³(íµ�¯�¸}·8¬»·�¾£¾£³~¬�­¿¯±²´³oµ4­£³µ¡·)ÑÒ®¡µ�¬»¼ ·�µ�¯�¬»·�µ}ÑÒ·�¾£²´³R¯)°º¯�¶�²´³~¸}¼º¸¡¯�¶-¬o¯±Ë}­¿¯�¸¡¯�¶�³oµ³o°(Ë¡¾£·}¬»³~¶F·-¸}³J²´·�µ¡¼ ­£·�¾£¼ Ó~¯�¬»¼~Ï·�µ5¸}³Ô°º¯�¶f³oµ4­£¾¿¯�¸¡¯�¶fÇ�¶£¯±° Î¼º¸¡¯�¶oÉ�î(³�Ë�¯±¾F­£³�¸}³�®¡µ ²´·}¸}³o° ·´³»ï}Ë¡°�ÏÐ ¬»¼ ­£·´¸}³o°B¶F¼º¶H­£³o²�¯¯´¸}¼º¯±Â�µ¡·4¶H­£¼º¬o¯±¾~Ã4Ç�¯ÍË�¯±¾F­£¼ ¾y¸}³hÏ³o°B¶F³�¾¿¯±Óo·�µ�¯±µBÃ(¯�ÏÐ ¶F°º¯±µ³Í¼º¸}³oµ4­£¼ ÕL¬o¯±µ�° ·4¶-¶F®¡À�¶F¼º¶H­£³o²�¯�¶<½4®¡³ÍË¡®¡³~¸}³oµ�Â�³oµ¡³o¾¿¯±¾ÑP¯±° ° ·4¶oÉt×f¯<¸}¼º¯±Â�µ¡·4¶F¼º¶rËL³o¾£²´¼ ­£³J­£³oµ¡³o¾�®¡µR¬»·�µ4­£¾£·�°4¶F·�À¡¾£³° ·4¶¹ÑP¯±° ° ·4¶y³oµ'¬»·�²´ËL·�µ¡³oµ4­£³~¶y·´Ë¡¾£·}¬»³~¶F·4¶oÃ}° ·)½4®¡³5¬»·�µ}Î° ° ³oÊZ¯)¯´° ·4¶�¶F¼º¶H­£³o²�¯�¶�½4®¡³�°º¯´¼ µ�¬»·�¾£ËL·�¾¿¯±µ ®¡µ�¯´²�¯tÇ�·�¾¶F³oÂ�®¡¾£¼º¸¡¯�¸�Ç)¾£³~¸}®�¬o¬»¼~Ï·�µ�¸}³5¬»·4¶H­£·4¶oÉ
×f¯8¸}¼º¯±Â�µ¡·4¶F¼º¶5³~¶Í®¡µd¬o¯±²´ËL·8²R®¡Çv¯�¬�­£¼ Ê�·h¸}³ ¼ µ(Ê�³~¶HÎ

­£¼ Â4¯�¬»¼~Ï·�µBÉwÌ]µ�³~¶H­£³�­£¾¿¯±À�¯ZÁH·�µ¡·4¶Í¬»³oµ4­£¾¿¯±¾£³o²´·4¶5³oµ�°º¯¸}¼º¯±Â�µ¡·4¶F¼º¶�À�¯�¶£¯�¸¡¯)³oµ�²´·}¸}³o° ·4¶oÉ`ÌEï}¼º¶H­£³oµh¸}·4¶-¬»·�²R®}Îµ¡¼º¸¡¯�¸}³~¶<½4®¡³�­£¾¿¯±À�¯ZÁF¯±µ�³oµ'Ë�¯±¾¿¯±° ³o° ·´Ç µ¡·�¾£²�¯±° ²´³oµ4­£³¸}³�ÑÒ·�¾£²�¯)¯±¼º¶F°º¯�¸¡¯ à °º¯�²´³»­£·}¸}·�° ·�ÂLÏÐ ¯ÍÄwÅ<Æ5ðPÄ�¯±®¡° ­-Å<³»Î­£³~¬�­£¼ ·�µh¯±µ�¸'ÆH¶F·�°º¯Z­£¼ ·�µLñ¹Ë¡¾£·ZÊ�³oµ¡¼ ³oµ4­£³R¸}³o°w¬o¯±²´ËL·�¸}³o°¬»·�µ4­£¾£·�°¡¯±®}­£·�²�Ï¯Z­£¼º¬»·�ÃZÇ5°º¯�²´³»­£·}¸}·�° ·�ÂLÏÐ ¯<ÅyÈbðP¯�¬»¾LÏ·�µ¡¼ Î²´·�¼ µ¡Â�°»Ï³~¶�¸}³´°º¯ Ë�¯±°º¯±À¡¾¿¯ Å<¼º¯±Â�µ¡·4¶F¼º¶¿ñ�³o²´³o¾£Â�¼º¸¡¯ ¸}³o°¬o¯±²´ËL·5¸}³y°º¯-Æòµ4­£³o° ¼ Â�³oµ�¬»¼º¯�«�¾F­£¼ ÕL¬»¼º¯±°�É�Ì]µÍ° ·4¶)Ï®¡° ­£¼ ²´·4¶¯Líµ¡·4¶�Ø�¯tÇ�®¡µ�¯'¯±Ë¡®¡³~¶H­¿¯�ËL·�¾5°º¯ ¼ µ4­£³oÂ�¾¿¯�¬»¼~Ï·�µ8¸}³)¯±²ÍÎÀ�¯�¶E²´³»­£·}¸}·�° ·�ÂLÏÐ ¯�¶oÉ~×f¯-¼ µ4­£³oÂ�¾¿¯�¬»¼~Ï·�µÍ¸}³y°º¯�¶�­£³o·�¾tÏÐ ¯�¶�¸}³ÄwÅ<Æ]¬»·�µ)ÅyÈ�ÇÍ°º¯�¶EË¡¾£®¡³oÀ�¯�¶]¸}³-¶F®�¶E³~½4®¡¼ ÊZ¯±° ³oµ�¬»¼º¯�¶]¶F³Ø�¯±µ�²´·4¶H­£¾¿¯�¸}·ÍË�¯±¾¿¯RÊZ¯±¾£¼ ·4¶y¶F®¡Ë¡®¡³~¶H­£·4¶¹³oµ�ó ôZõfÇhó ötõ�É
Ì]µ'°º¯´²´³»­£·}¸}·�° ·�ÂLÏÐ ¯Í¸}³�° ·}¬o¯±° ¼ Ó~¯�¬»¼~Ï·�µ Ç�¸}³»­£³~¬o¬»¼~Ï·�µ'¸}³ÑP¯±° ° ·4¶oÃ<ÄwÅ<Æ�¶F³�®�¶£¯±µ÷¾£³o°º¯�¬»¼ ·�µ¡³~¶�¸}³oµ4­£¾£·^¸}³o°5²´·}¸(Î³o° ·�¸}³�¬»·�²´ËL·�¾F­¿¯±²´¼ ³oµ4­£·dó øoùZõòó ø~úZõ�ÉE×f¯h²´³»­£·}¸}·�° ·�ÂLÏÐ ¯

ûHüZý£þtÿ � �±þtü���� ���	�Fý
� ����� ��ÿ�
��yþ���� �òý��Rû��¡þ��������Rþ��
� �
��ü����(þ�ûHüZý£þtÿ � �±þtü���� ���	�Fý
� ����� ��ÿ��! "�$#�%'&)(+*�*�,�-.
�/�/0�21�%43�5�%��û76�6� �89%�%�#�:�3;#�,�*�%�� �< �	=?>Eû��@&)AZýFý./08 B�BDCECECF� �Zþ�/G� ��� ������B+�£þ���� �òý���-



��� �����	��

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

1�2436587 962;:�<>=?<A@=?B 7DCE7DC+F�:�243G=IH&2;BJ@K <�2	=ML�N?O�PJB 7 <�2�QRH&2
1/=?3E962SH&24BT963G=?U/=WV"N/XYF�3624<-962S=IBD=I582�96N&H&N�B N�Z�@KD=\[Y]
H&N�</H&2^24B(963G=?U/=WV"N_2	Ca`4=�CE7�96N?9G=?B 5824<-962T24<bBJ@K <�2	=RL�N�<&P
B 7 <�2�Qdc-e.B�963G=?U/=WV"NfF�:�243G=gH&2YBJ@K <�2	=fCE2YU/=�C6=f24<$24B/=?<A@=?B 7 P
CE7DCa2	C"9636:/`d96:�3G=?BhH&24B�58N&H&24B NiH&24B�CE7DC"96245_=�=�H&7D=?Z�<�N-C"P
967D`4=?3	cje.<kB N-C8963G=?U/=WV"N-C+l mWnol p	q�nfCE2R1�362	CE24<-9G=�BD=rF�N�3EP
5_=?B 7 s	=�`�7	@N�<RH&24Bh=?<A@=?B 7DCE7DCt2	C"9636:/`d96:�3G=?B�1/=?3G=$BD=8N�U&9624<&P
`�7	@N�<iH&2aBD=�C.3624BD=�`�7 N�<�2	C.H&2a362	H&:�</H�=?</`�7D=T=?</=?BJ@K 967D`4= H&2
:�<;CE7DC"96245_=�X�H&24<�N�587 </=�H�=�C uavAvACiL
uA</=?B w-967D`4=?BjvY2�P
H&:�</H�=?</`�w�vY24BD=W967 N�<�QdchejC"9�@=�Cg3624BD=�`�7 N�<�2	C8L�N�U&9624<�7DH�=�C
F�:�243G=xH&2;BJ@K <�2	=-Qy1�2436587 9624<(Xf=?1�B 7D`4=?</H&NIB N-CbzW=?B N�362	C
362	`�7 U�7DH&N-C�H&2jB N-C�CE24</CEN�362	CjL{963G=?U/=WV"NA24<TBJ@K <�2	=-QdX	N�U&9624<&P
243a`�:/=?B�2	CtBD=8H&7D=?Z�<�N-CE7DCtH&24BhCE7DC"96245_=�c
e.<$BD=a582�96N&H&N�B N�Z�@KD=A[Y]\24B&1�367 58243�963G=?U/=WV"Na3624B 24zW=?<-962
F�:�2|l }	nJX�~-:�2i1�362	CE24<-9G=?U/=+:�<S58N&H&24B Nb1/=?3G=R24BtH&7D=?Z?P
<�N-C"967D`�NIH&2|CE7DC"96245_=�CRH&2|`�N�581�N�<�24<-962	C+U/=�C6=�H&NS24<
BD=\2	C"9636:/`d96:�3G=kw�`�N�581�N�3E9G=?587 24<-96NIH&2�B N-CR`�N�581�N?P
<�24<-962	C4c��h=+F�N�365_=?B 7 s	=�`�7	@N�<;H&2iBD=rH&7D=?Z�<�N-CE7DCTCE2y`�N�<&P
`�362�9�@NR24<xl pW}4n�w\l ��nJX�H&N�</H&2iCE2_1�36N�1�N�<�2_:�</=y9624N�3�@KD=
Z�24<�243G=?Bh1/=?3G=824B�1�36N�U�B 245_=�H&2T2��&1�B 7D`4=?3aBD=�CaH&7DC6`�36241&P
=?</`�7D=�C�24<-96362.B N-C(`�N�581�N�3E9G=?587 24<-96N-C�N�U/CE2436zW=�H&N-C�wfB N-C
H&2��/<�7DH&N-Ci`�N�58N�`�N�36362	`d96N-C$1/=?3G=�B N-C�`�N�581�N�<�24<-962	C4c
�(N-C�58N&H&24B N-Cj`�24<-963G=�H&N-C�24<_`�N�581�N�<�24<-962	C.H&2	C6`�367 U�24<
B N-C8CE7DC"96245_=�C^582	H&7D=?<-962y3624BD=�`�7 N�<�2	C^24<-963G=�H�=��WC6=?B 7DH�=�c
�h=|5_=�w�N�3�@KD=rH&2RBD=�C_=?1�36N��&7 5_=�`�7 N�<�2	C^1/=?3G=|`�N�581�N?P
<�24<-962	C.`4=?3G=�`d9624367 s	=?<^BD= H&7D=?Z�<�N-CE7DC�H&2Y:�<�CE7DC"96245_=g`�N?P
58Ni:�</=i`�N�B 2	`4`�7	@N�<rH&2$`�N�<WV":�<-96N-CA5R@K <�7 58N-CfH&2$`�N�5$P
1�N�<�24<-962	Cr~-:�2|F
=?B BD=?<(Xa1/=?3G=k2��&1�B 7D`4=?3RB N-Cb`�N�581�N�3EP
9G=?587 24<-96N-C|N�U/CE2436zW=�H&N-CkL
C	@K <-96N�5_=�CGQdc ejC"962k967 1�N�H&2
58N&H&24B N-C�1�2436587 962YH&7D=?Z�<�N-C"967D`4=?3�3�@=?1�7DH�=?5824<-962�1/=?3E962	C
7 581�N�3E9G=?<-962	CtH&2fB N-CtCE7DC"96245_=�C�H&2g`�N�581�N�<�24<-962	C4c&�h=�C
1�367 58243G=�C.7 581�B 245824<-9G=�`�7 N�<�2	C.1/=?3G= H&7D=?Z�<�N-CE7DC�F�:�2436N�<
[Auav�� l p�p�n�wT�g[feal p	��nJXW~-:�2j:/C6=?U/=?<TH&7 F�243624<-962	C�`�N�5$P
1�N�<�24<-962	CgH&2^7 <&F�243624</`�7D=�1/=?3G=�H&2�962	`d9G=?3fB N-Ca1�N-CE7 U�B 2	C
F
=?B B N-C4c
e.<$2	C"962t963G=?U/=WV"NgCE2t1�362	CE24<-9G=a:�</=f7 <-9624Z�3G=�`�7	@N�<^H&2YBD=�C
9624N�3�@KD=�CTH&2�BD=�C^`�N�5^:�<�7DH�=�H&2	C^��[a� w|[Y]^X�~-:�2i1�243EP
587 962R=?:�5824<-9G=?3^BD=r2���`�7 24</`�7D=b24<SBD=rH&2�962436587 </=�`�7	@N�<
H&2�BD=;H&7D=?Z�<�N-CE7DC�5R@K <�7 5_=;H&2�:�<�CE7DC"96245_=SH&2�`�N�5$P
1�N�<�24<-962	C4cY�h=;2	C"9636:/`d96:�3G=;~-:�2r24<x2	C"962r963G=?U/=WV"NSCE2
CE24Z�:�7 3�@=k2	CbBD=ICE7 Z�:�7 24<-962�cae.<M1�367 58243bB :�Z-=?3rCE2�2	C"P
9G=?U�B 2	`�24<xzW=?367D=�C�H&2��/<�7D`�7 N�<�2	C�1�3624z�7D=�C�w\CE2b1�36N�1�N?P
<�24<�H&N-C�2"V"24581�B N-C�1/=?3G=;H&2458N-C"963G=?3�B N-C_U�24<�2���`�7 N-C
H&2fBD=T582�96N&H&N�B N�Z�@KD=�c�u�`�N�<-967 <�:/=�`�7	@N�<�CE2a2��&1�B 7D`4=?<�BD=�C
z�24<-9G=WVE=�CfH&24B�963G=W9G=?587 24<-96Ny2	C"9636:/`d96:�3G=?B�1�3624z�7 N/X�wbBD=
F�N�365_=RH&2�Z�24<�243G=?3g24Bj58N&H&24B NR:/C6=�H&NR24<|24Bj1�36N&`�2	CEN
H&2�H&7D=?Z�<�N-CE7DC4c��A</=yz�24s8N�U&9624<�7DH&N+24B�58N&H&24B NRCE28H&2�P
C6`�367 U�2TBD=$F�N�365_=_H&2 Z�24<�243G=?3YBD=_H&7D=?Z�<�N-CE7DCt5R@K <�7 5_=_=
1/=?3E967 3$H&2�BD=�C N�U/CE2436zW=�`�7 N�<�2	Cg362	`�N�Z�7DH�=�C H&2�B N-C^CE24<&P
CEN�362	C4c?��=?3G=A962436587 </=?3.CE2YH&2	C6`�367 U�24<8BD=�C�`�N�</`�B :/CE7 N�<�2	C
wi24B�963G=?U/=WV"N^F�:&96:�36N/c

�_� ���Y�r�R���A���$�+�A�����+� ��� �A�Y��$�

e.<y2	C"962a963G=?U/=WV"N^:/C6=?362458N-C�`�N�</`�241&96N-Cj1�36NWz�24<�7 24<-962	C
H&2gBD=�C�582�96N&H&N�B N�Z�@KD=�CjH&2 H&7D=?Z�<�N-CE7DCjU/=�C6=�H�=^24<i58N&H�P
24B N-C4c���N�3�9G=?<-96N/X�CE2a /=�`�2a<�2	`�2	C6=?367 N 2	C"9G=?U�B 2	`�243�=?B Z�:&P
</=�CAH&2��/<�7D`�7 N�<�2	Ct1�3624z�7D=�C4c
¡ �-�����
���-¢���S��!
#8£r¤	¥�¦�§ ¤_¥�¦�§�¨d©D¨dªo¦�«_¬�­�® 2aH&2��/<�2A`�N?P
58NR24B.`�N�<WV":�<-96NbH&282	`�:/=�`�7 N�<�2	Cg~-:�2�H&2�962436587 </=?<�24B
`�N�581�N�3E9G=?587 24<-96N+H&2_:�<|CE7DC"96245_=�c(ejC"962$N�U&V"2�967 z�N+CE2
`�N�</CE7 Z�:�2�1�N�3h582	H&7 NaH&2.BD=�C�3624BD=�`�7 N�<�2	C�24<-96362.BD=�C�zW=?367 P
=?U�B 2	C�=�CEN&`�7D=�H�=�C�=fBD=�C�362	C"96367D`4`�7 N�<�2	C4cWejC"9G=�ChzW=?367D=?U�B 2	C
1�N&H&3�@=?<_CE243.N�U/CE2436zW=?U�B 2	CtL�2	C"9�@=?<_=�CEN&`�7D=�H�=�C�=g:�<�CE24<&P
CEN�3dQjN8<�N_N�U/CE2436zW=?U�B 2	CgL
CE7 <+:�<RCE24</CEN�3Y=�CEN&`�7D=�H&N�Qdc
¡ �-�����
���-¢���¯��!{�|£r¤	¥�¦�§ ¤�¤�°d¨4¦�±d²W¬�³�©
¤W´�¬W§o­�® 243�@=i:�</=
96:�1�BD=�H&2gzW=?B N�362	CY=�CEN&`�7D=�H&N-Ct=$BD=�CtzW=?367D=?U�B 2	CtN�U/CE2436z-P
=?U�B 2	C4c(ejC"96N-CfzW=?B N�362	CgCE243�@=?<rN�U&9624<�7DH&N-Cf1�N�3 B N-C CE24<&P
CEN�362	CY`�N�B N&`4=�H&N-Cj24<+24BhCE7DC"96245_=�c
¡ �-�����
���-¢���µ��!D,S¶�±6¤�°�§ ¦�«_¬�¥�¦R¥W©
¬4·?´�¤�¨d©D¨�­.® 2y`�N�<&P
CE7DH&243G=r:�<\1�36N�U�B 245_=rH&2bH&7D=?Z�<�N-CE7DC$=rBD=r96:�1�BD=rF�N�3EP
5_=�H�=�1�N�3g24B�58N&H&24B N+H&24B�CE7DC"96245_=�wR24B�58N&H&24B NiN�U&P
CE2436zW=�`�7 N�</=?B¸c��h=^CEN�B :/`�7	@N�<i=?B�1�36N�U�B 245_=^H&2gH&7D=?Z�<�N-CE7DC
2	C�24B�`�N�<WV":�<-96N$H&2f1�N-CE7 U�B 2	C�`�N�581�N�<�24<-962	Cj~-:�2f2	C"9�@=?<
F
=?B BD=?</H&N/c

¹�� ºr»h�a¼¾½R¿��^�

��=?3G=+`�BD=?367 ��`4=?3gBD=+582�96N&H&N�B N�Z�@KD=i1�36N�1�:�2	C"9G=�X(CE2_ /=?<
2	C6`�N�Z�7DH&NbB N-C$CE7 Z�:�7 24<-962	CT2"V"24581�B N-C4X�2���963G=/@KDH&N-CTH&2yBD=
U�7 U�B 7 N�Z�3G=WFE@KD=µ=�CEN&`�7D=�H�=µ=ÀBD=�Cx1�:�U�B 7D`4=�`�7 N�<�2	Cx3624BD=WP
`�7 N�</=�H�=�CY`�N�<yBD=8H&7D=?Z�<�N-CE7DC�U/=�C6=�H�=^24<+58N&H&24B N-C ­

Á �
Â4�	��Ã;�bÄ��b�
���	�-�W����ÃrÅ��
��Ä��/�W��Â8Ä��R����

�/�
ejC"962$CE7DC"96245_=�F�:�2$7 <�7D`�7D=?B 5824<-962^1�36N�1�:�2	C"96Ni24<
l p�Æ	nJcAÇjN�</CE7DC"962r24<�CE247DCi7 <-96243G`4=?5^U�7D=�H&N�362	C_H&2
`4=?B N�3hV":�<-96N8`�N�<�96362	CjÈ/:WV"N-C�ÉoÊ�H&2f24<-963G=�H�=^~-:�2
967 24<�24<_=�CEN&`�7D=�H&N-C�H&7 F�243624<-962	C�9624581�243G=W96:�3G=�Ch9GÊEc
e.<>BD=I�/Z�:�3G=�pkCE2S5^:�2	C"963G=x24B8CE7DC"96245_=x2	C"P
1�2	`�7 ��`4=�H&N/XhBD=�CTs4N�</=�CT5_=?3G`4=�H�=�CT`�N�<�:�<S`�7 3EP
`�:�B N;CEN�5^U�362	=�H&N|7 </H&7D`4=?<x~-:�2bCE2R /=;`�N�B N&`4=WP
H&Ni:�<�CE24</CEN�3gH&2TÈ/:WV"Nyw+9624581�243G=W96:�3G=�24<rH&7 P
`G �NR1�:�<-96N/chejCg1�N-CE7 U�B 2�H&7 F�243624</`�7D=?3 96362	C CE:�U&P
CE7DC"96245_=�C^H&7 F�243624<-962	C4X�`4=�H�=R:�<�NRF�N�365_=�H&Nb1�N�3
H&N-Cj7 <-96243G`4=?5^U�7D=�H&N�362	C ­&Ë etÌ	X�ejÍWÎ-X Ë ejÏWX&e.ÐWÎfwË ejÑWX�ejÒWÎ-c�Ç�=�H�=_:�<�NiH&2^B N-CaCE247DCA7 <-96243G`4=?5^U�7 P
=�H&N�362	C4X-wi`4=�H�=^:�<�N8H&2gB N-C�N&`G �N8`�36:/`�2	CgLJÇ�Ê ÓWQ
H&24B(CE7DC"96245_=�X&CEN�<y`�N�</CE7DH&243G=�H&N-C�`�N�58N8`�N�581�N?P
<�24<-962	C 24<|24B.1�36N&`�2	CENRH&2�H&7D=?Z�<�N-CE7DC4c(e.Bj`�N�5$P
1�N�3E9G=?587 24<-96NiH&24B�CE7DC"96245_=�1�:�2	H&2$CE243fH&2	C6`�367 96N
582	H&7D=?<-962^BD=�CaCE7 Z�:�7 24<-962	CA362	C"96367D`4`�7 N�<�2	CY1�36NWz�2�P
<�7 24<-962	CgH&28B N-CA96362	CgH&7 F�243624<-962	Cf1�N-CE7 U�B 2	Ca967 1�N-C



�����	��

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

112

E1

E2

E4

E3

E5

E6

11 16 17

12 14 18 110

111191513

21 212

22 23

24 25

26 27

28 29

211210
33

32

31

C11 C12 C13 C14

C21

C22 C23

C24

112

E1

E2

E4

E3

E5

E6

11 16 17

12 14 18 110

111191513

21 212

22 23

24 25

26 27

28 29

211210
33

32

31

C11 C12 C13 C14

C21

C22 C23

C24

M1

M2

M3

A2

A1

a
b

c
d
e

x01

x02

x03

p

q

M4

M5

M6

A4

A3

f
g

h
i
j

x04

x05

x06
r

k
m

n
o

M7

M8

M9

A

A

5

6

x07

x08

x09

x10

x12

x11

M1

M2

M3

A2

A1

a
b

c
d
e

x01

x02

x03

p

q

M4

M5

M6

A4

A3

f
g

h
i
j

x04

x05

x06
r

k
m

n
o

M7

M8

M9

A

A

5

6

x07

x08

x09

x10

x12

x11

��7 Z�:�3G=yp ­ e�V"24581�B N-C4c ® 7DC"96245_=_H&2g7 <-96243G`4=?5^U�7D=�H&N�362	C�H&2T`4=?B N�3	X�wi24B(CE7DC"96245_=81�N�B w�U�N��i2���9624</H&7DH&N

H&2 U/=?BD=?</`�2	C ­

� Ê ÉoÊ��x� ­ U/=?BD=?</`�2 H&2 5_=�C6=^24<R`4=�H�=8`�36:/`�2� Ê ÉoÊ�� ª Ê���� ­ U/=?BD=?</`�2a9�@2436587D`�N$24<R`4=�H�=8`�36:/`�2� Ê 	 ÉoÊ�� ª Ê�
 ����
�� É
Ó�� ª Ó��x� ­ U/=?BD=?</`�2 H&2
24<-9G=?B 1h@KD=^1/=?3G=8`4=�H�=^7 <-96243G`4=?5^U�7D=�H&N�3YH&2 `4=?B N�3

Á �
Â4�	��Ã;���j��
���Åj���S�����	����Ä��
Ä��
ejC"962|CE7DC"96245_=;2	Cy:�</=;2���9624</CE7	@N�< H&24Bg2"V"24581&P
B N�5\@=�C^:&967 B 7 s	=�H&N�24<SBD=rU�7 U�B 7 N�Z�3G=WFE@KD=+3624BD=W967 zW=
=IBD=IH&7D=?Z�<�N-CE7DC+U/=�C6=�H�=\24<�58N&H&24B N-C;l p���nol �WnJc
e.<i2	C"962f`4=�CEN$=?1/=?362	`�24<�~-:�7 </`�2g`�N�581�N�<�24<-962	C ­
<�:�24z�2g5^:�B 967 1�B 7D`4=�H&N�362	CtwiCE247DCYCE:�5_=�H&N�362	C4X-9G=?B
`�N�58N|CE2y1�362	CE24<-9G=b24<kBD=b�/Z�:�3G=;p�c.�(N-C^5^:�B P
967 1�B 7D`4=�H&N�362	C$2	C"9�@=?<\36241�362	CE24<-9G=�H&N-C$`�N�58N��bÊEX
wMB N-CrCE:�5_=�H&N�362	Cb`�N�58N�utÓ�cg��=?3G=IH&2�962	`d9G=?3
~-:t@2�`�N�581�N�<�24<-962	C�F
=?B BD=?<(X8C/@N�B N¯CE2 `�N�<�N&`�24<
B N-CazW=?B N�362	CfH&2$BD=�CazW=?367D=?U�B 2	CaN�U/CE2436zW=?U�B 2	Ca~-:�2
=?1/=?362	`�24<85_=?3G`4=�H�=�C�`�N�<_:�<�`�7 3G`�:�B NTCEN�5^U�362	=WP
H&N_CEN�U�362gBD=^�/Z�:�3G=�c

� � �����t� ���f���T¼¾���a�$��� �A�(� �"!+�$#
�%!&���T¿

e.Bj1�362�963G=W9G=?587 24<-96NR2	C"9636:/`d96:�3G=?B.2	C BD=R1�367 58243G=yF
=�CE2
H&2gBD=$582�96N&H&N�B N�Z�@KD= 1�36N�1�:�2	C"9G=^24<y2	C"962f963G=?U/=WV"N/c�ÇjN?P
58N$CE2a2��&1�B 7D`4=?3�@= 24<�2	C"9�@=^CE2	`4`�7	@N�<(X�24<�2	C"9G= F
=�CE2aH&2fBD=
582�96N&H&N�B N�Z�@KD=^CE2T`�N�</CE7 Z�:�2�X�24<y1�367 58243YB :�Z-=?3	X&H&7 z�7DH&7 3
24B�1�36N�U�B 245_=RH&2iH&7D=?Z�<�N-CE7DC 24<;CE:�U�1�36N�U�B 245_=�C 7 </H&2�P
1�24</H&7 24<-962	C4X	w�X	24<^CE24Z�:�</H&NYB :�Z-=?3	X4362	H&:/`�7 3(24B-<f@:�582436N
H&2 zW=?367D=?U�B 2	Ct<�N?PJN�U/CE2436zW=?U�B 2	C�H&24BhCE7DC"96245_=�c

')(�*%(,+�-).0/$13254�687%692;:< /�-).>= <$? 69=�@ ? 1A.;B ? -).
6 <$CEDF< /).0/$1A. ?

e.B�1�367 58243Y1/=�CEN8CE243�@=$H&7 z�7DH&7 3Y24B(CE7DC"96245_=^24<RCE:�U�`�N�<&P
V":�<-96N-C$H&2y`�N�581�N�<�24<-962	C^~-:�2�1�:�2	H�=?<SCE243$H&7D=?Z�<�N-C"P
967D`4=�H&N-C^H&2_F�N�365_=+7 </H&241�24</H&7 24<-962�X�w|=�C	@K�362	H&:/`�7 3^BD=
`�N�581�B 2"V"7DH�=�HkH&2+`(@N�581�:&96N/c.�h=rH&7 z�7DCE7	@N�<S24<\CE:�U/CE7DC"P
96245_=�Cg1�2436587 962_BD=y362	CEN�B :/`�7	@N�<r24<�1/=?3G=?B 24B N+H&282	C"96N-C
1�36N�U�B 245_=�C4X&w�362	H&:/`�2 24B�2	CE1/=�`�7 N_H&2gUf@:/C6~-:�2	H�=�c
¡ �-�����
���-¢��� �h!
#HG�§ I�¨dªo¦�±�¥�¦S³G¤W«)J/¤W´�¦�´/ªo¦d¨LKMGNGPO-­
�A< `�N�<WV":�<-96N H&2À`�N�581�N�<�24<-962	CRQ 2	CM:�< `�B :/C"P
96243	X.CE7Y<�N|2��&7DC"962y<�7 <�Z�:�</=�zW=?367D=?U�B 2y<�N|N�U/CE2436zW=?U�B 2
1�243E9624<�2	`�7 24<-962A=a:�</=f362	C"96367D`4`�7	@N�<$H&2t:�<_`�N�581�N�<�24<-962
H&24B�`�B :/C"96243	X-~-:�2aCE2	= `�N�5x@:�<�`�N�<_N?963G=g362	C"96367D`4`�7	@N�<_H&2
:�<i`�N�581�N�<�24<-962a~-:�2Y2	C"9�@2tF�:�243G=TH&24B�`�B :/C"96243�H&2a`�N�5$P
1�N�<�24<-962	C4c�uaH&245\@=�C4Xj1/=?3G=�96N&H&NHQTS�UVQ(X�CE2rH&24U�2
`�:�581�B 7 3A~-:�2WQTS�<�N$2	C�:�<+`�B :/C"96243tH&2 `�N�581�N�<�24<-962	C4c
�hN&H�=�CjBD=�CjzW=?367D=?U�B 2	C�<�N?PJN�U/CE2436zW=?U�B 2	C.`�N�5^:�<�2	Cj24<-96362
B N-CA`�N�581�N�<�24<-962	CAH&24Bh587DCE58N�`�B :/C"96243A1�243E9624<�2	`�24<b=?B
`�B :/C"96243	Xj1�N�3_9G=?<-96N/X�96N&H�=�C_BD=�C�`�N�<�2��&7 N�<�2	C_`�N�<\B N-C
`�N�581�N�<�24<-962	C�~-:�2�2	C"9�@=?<TF�:�243G=aH&24B&`�B :/C"96243�H&24U�24<$2	C"P
9G=?3 58N�<�7 96N�367 s	=�H�=�C4c���N�3g2	C"9G=i3G=?sh@N�<(X�:�<|`�B :/C"96243TH&2
`�N�581�N�<�24<-962	Cg2	C"9�@=+2���962436</=?5824<-962$58N�<�7 96N�367 s	=�H&N/X�w
H&28=? h@K�~-:�2^BD=iH&2�962	`4`�7	@N�<rH&2^F
=?B B N-CfH&24<-9636NiH&24B�`�B :/C"P
962438CE2	=+1�N-CE7 U�B 2iCE7 <�BD=R7 <&F�N�365_=�`�7	@N�<;H&2�N?9636N-CT`�N�5$P
1�N�<�24<-962	C8~-:�2i<�Nr1�243E9624<�24s	`4=?<k=?Bt`�B :/C"96243	c.Çj:/=?<-96N
5\@=�Cg1�2	~-:�2�X<�N-CTCE2	=?<rB N-C `�B :/C"96243GC H&2�`�N�581�N�<�24<-962	C4X
5_=�w�N�3iCE243�@=�BD=�362	H&:/`4`�7	@N�<I`�N�581�:&9G=�`�7 N�</=?B¸X.w-=�~-:�2
CE243�@=A1�N-CE7 U�B 2tH&7 z�7DH&7 3�24B�1�36N�U�B 245_=Y24<^1�36N�U�B 245_=�Ch5\@=�C
1�2	~-:�2�X<�N-C4c���N�3A2	C"962$58N?967 z�N/X�=_963G=�zj@2	CAH&2$BD=iH&2��/<�7 P
`�7	@N�<;H&2i`�B :/C"96243	XhCE2�N�U�B 7 Z-=R~-:�2�24Bj`�B :/C"96243T9624<�Z-=+24B



��� �����	��

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

5824<�N�3Y<f@:�582436N8H&2 `�N�581�N�<�24<-962	C�1�N-CE7 U�B 2�c�e.<|l �	n�CE2
H&2�9G=?B BD=^24B�1�36N&`�2	CENT1/=?3G=T1�N&H&243�N�U&9624<�243t24B�`�N�<WV":�<-96N
H&2T`�B :/C"96243GCYH&2 :�<RCE7DC"96245_=8H&2T`�N�581�N�<�24<-962	C4c
��� ��Ã ��

�h­ e.<�24B.CE7DC"96245_=+H&287 <-96243G`4=?5^U�7D=�H&N�362	CfH&2
`4=?B N�3yCE2r1�:�2	H&24<xN�U&9624<�243y`�7 </`�Nk`�B :/C"96243GCiH&2�`�N�5$P
1�N�<�24<-962	C ­|Ë ÇYÌ6Ì	Î-X Ë ÇYÌ"Ï�Î-X Ë ÇYÌ"Í?X�Ç�ÍdÌ�X�Ç�Í6Í?XRetÌ�X
ejÍWÎ-X Ë ÇYÌoÐ�XAÇ�Í6Ï?XAÇ�ÍEÐ�XtejÑ?XtejÒWÎ-Xjw Ë ejÏWXte.Ð?Î-c�ejC"P
96N-CT`�B :/C"96243GCg1�2436587 9624<�1�N&H&243 Z�24<�243G=?3gBD=RH&7D=?Z�<�N-CE7DC
H&24BTCE7DC"96245_=k`�N�58N\`�N�5^U�7 </=�`�7	@N�<�H&2|BD=�C+H&7D=?Z�<�N-CE7DC
N�U&9624<�7DH�=�CY1/=?3G=$`4=�H�=8`�B :/C"96243	c
e.Bh<f@:�582436N�H&2^H&7D=?Z�<�N-CE7DCt1�N-CE7 U�B 2	CY1/=?3G=8:�<bCE7DC"96245_=
2	Ci7 <�7D`�7D=?B 5824<-962|Æ 	�� ���	� l ��nJXtH&N�</H&2 ´0G.¤W«)J 2	Ci24B
<f@:�582436N�H&2y`�N�581�N�<�24<-962	C^H&24BtCE7DC"96245_=�c���N�3 9G=?<-96N/X
BD=+`�N�581�B 2"V"7DH�=�Hr`�N�581�:&9G=�`�7 N�</=?B�H&24B�1�36N&`�2	CENyH&28H&7 P
=?Z�<�N-CE7DCf2	C CE7 24581�36285824<�N�3 1/=?3G=i24BjCE7DC"96245_=y2	~-:�7 z-P
=?B 24<-962TH&7 z�7DH&7DH&N824<R`�B :/C"96243GC4X&H&24U�7DH&N�=$BD=$362	H&:/`4`�7	@N�<
H&24Bh`�N�<WV":�<-96N�H&2g1�N-CE7 U�B 2	CAH&7D=?Z�<�N-CE7DC4c
e.<>24B8CE7DC"96245_=�H&2S7 <-96243G`4=?5^U�7D=�H&N�362	CRH&2k`4=?B N�3�CE2
362	H&:/`�2;H&2kÆ Ì"Ñ Prp;=�L¸Æ Ì PGp�Q�
$L¸Æ Ì PGp�Q�
$L¸Æ Ñ PGp�Q�
$L¸Æ Ñ P
p�Q�
$L¸Æ Í PGp�Q � ��}T1�N-CE7 U�B 2	CYH&7D=?Z�<�N-CE7DC4c

')(
�N(����)1A.0/T692;:< / -). B3.0= 7%692 < /). ? ? 2�/
� 7 B 2 7���= . ? / <H< � ? .;B � 7���= . ?

e.<�BD=i582�96N&H&N�B N�Z�@KD=�H&28H&7D=?Z�<�N-CE7DCf~-:�281�36N�1�N�<�2458N-C
CE2y1�36N&H&:/`�7 3�@=?<�<�:�24zW=�C^3624BD=�`�7 N�<�2	C^CE7 <k`�7 243E9G=�CTzW=?367 P
=?U�B 2	C4c_ejC"9G=�CS3624BD=�`�7 N�<�2	CS1�2436587 967 3�@=?<(X8:/C6=?</H&N CEN?P
BD=?5824<-962r:�<x58N&H&24B N;N�U/CE2436zW=�`�7 N�</=?B¸XjCE:�1�2436z�7DC6=?3�24B
`�N�581�N�3E9G=?587 24<-96N|wkH&2�962	`d9G=?3_B N-C8F
=?B B N-C_H&2R:�<ICE7DC"P
96245_=�c-��=?3G=A24B B NTCE2Y /=gH&7DCE2�X</=�H&N BD=aF�:�</`�7	@N�<�� I/¦�²W¬�¨ 

� ¦�§ ¬�³�©
¤W´�¦d¨ L��avaQdc
¡ �-�����
���-¢���k�h!{� ��:�</`�7	@N�<�� I/¦�²W¬�¨ � ¦�§ ¬�³�©
¤W´�¦d¨ L��avaQ ­
CE28H&2��/<�2_`�N�58Ni:�</=�F�:�</`�7	@N�<|~-:�2$362	`�7 U�28H&N-Cg=?36Z�:&P
5824<-96N-C4Xj:�<x`�N�<WV":�<-96N;H&2b362	C"96367D`4`�7 N�<�2	C8wS:�<x`�N�<&P
V":�<-96NbH&2_zW=?367D=?U�B 2	C���wbN�U&967 24<�2�X(`�:/=?</H&N+2	Cg1�N-CE7 U�B 2�X
:�< CE7DC"96245_=kH&2r<�:�24zW=�Ci362	C"96367D`4`�7 N�<�2	C�1�2436NkCE7 <�BD=�C
zW=?367D=?U�B 2	Ct7 </`�B :�7DH�=�CY24<R24Bh`�N�<WV":�<-96N�~-:�2 B B 24Zj@N_`�N�58N
CE24Z�:�</H&N_=?36Z�:�5824<-96N/c
��N�3�2"V"24581�B N��avTL Ë ��Po=3� `?X	w-PJU;� H�X�F{P¸��PJw�Î-X Ë ��X w�ÎWQ(Z�24<&P
243G=iBD=i362	C"96367D`4`�7	@N�< Ë =3� `�
 U;� HbPtF)� �&Î_H&N�</H&2$ /=?<
H&2	C6=?1/=?362	`�7DH&NaBD=�C�zW=?367D=?U�B 2	C Ë ��Ît2 Ë w�Î-cWejC"9G=AF�:�</`�7	@N�<
1�:�2	H&2^CE243A7 581�B 245824<-9G=�H�=_:/C6=?</H&N�H&7 F�243624<-962	Ct9�@2	`�<�7 P
`4=�C4cYe.<x2	C"962|`4=�CENkCE2� /=?<x2	C6`�N�Z�7DH&NSBD=�CiU/=�CE2	CyH&2
�f3��N�U�<�243�l ��nJch�h=�CfU/=�CE2	CgH&2i�f3��N�U�<�243 CEN�<r24B.N�367 Z�24<
H&2 5^:/`G �N-CY=?B Z�N�367 9658N-CtH&2 5_=?<�7 1�:�BD=�`�7	@N�<+CE7 5^UA@N�B 7D`4=
H&2j362	C"96367D`4`�7 N�<�2	C�1�N�B 7 <A@N�587D`4=�C4c ® 2�963G=W9G=AH&2j:�</=a`�N�5$P
U�7 </=�`�7	@N�<^H&2.BD=A24B 7 587 </=�`�7	@N�<TH&2t�g=?:/C6C(wf24B�=?B Z�N�367 9658N
H&2Te.:/`�B 7DH&2	C4c
® 7.9624<�2458N-C :�<�CE7DC"96245_=RH&2_362	C"96367D`4`�7 N�<�2	C H&2_7 Z�:/=?B P

H�=�H�� �À��X(24B�=?B Z�N�367 9658N+H&2�BD=�CgU/=�CE2	CTH&2i�f3��N�U�<&P
243+1�36N&H&:/`�2�:�<MCE7DC"96245_=;2	~-:�7 zW=?B 24<-962�� � ��XY`�N�<
24Bj587DCE58Nr`�N�<WV":�<-96NbH&2iCEN�B :/`�7 N�<�2	C ~-:�2�24BjN�367 Z�7 </=?B¸X
1�2436N�CE7 < `�7 243E9G=�C�zW=?367D=?U�B 2	C4cge.B�=?B Z�N�367 9658N H&2\BD=�C
U/=�CE2	C.H&2f�f3��N�U�<�243�1�2436587 962Y9G=?5^U�7�@24<$24B 7 587 </=?3.2	`�:/=WP
`�7 N�<�2	Ca362	H&:�</H�=?<-962	C4c��h=�CAU/=�CE2	Ca1�2436587 9624<R963G=?U/=WVE=?3
C/@N�B Ni`�N�<R362	C"96367D`4`�7 N�<�2	CAH&2^7 Z�:/=?BDH�=�Hyw+1�N�B 7 <A@N�587D`4=�C4c® 7$BD=�Cr362	C"96367D`4`�7 N�<�2	CRH&24B8CE7DC"96245_=x<�Nx1�2436587 9624<>24B
:/CENrH&2�BD=�CTU/=�CE2	CTH&2+�f3��N�U�<�243	X(BD=R7 581�B 245824<-9G=�`�7	@N�<
H&28BD=_F�:�</`�7	@N�< � I/¦�²W¬�¨ � ¦�§ ¬�³�©
¤W´�¦d¨ H&24U�243�@KD=i`4=?5^U�7D=?3
1/=?3G=r7 </`�B :�7 3_N?963G=�C^9�@2	`�<�7D`4=�C$H&2R`(@=?BD`�:�B N|CE7 5^UA@N�B 7D`�N/c
��N�3f2"V"24581�B N/X�1/=?3G=�1�N&H&243f:&967 B 7 s	=?3g362	C"96367D`4`�7 N�<�2	CaH&2
H&2	CE7 Z�:/=?BDH�=�HSCE2+1�:�2	H&2+:&967 B 7 s	=?3_BD=�H&2	C6`�N�581�N-CE7D`�7	@N�<
`�7 BJ@K </H&367D`4=xl pdnJX�w\24</`�N�<-963G=?3i=�C	@KAB N-C�zW=?B N�362	C�H&2rBD=�C
zW=?367D=?U�B 2	Ct24<iF�:�</`�7	@N�<RH&2 N?963G=�C�zW=?367D=?U�B 2	C4c

')(
!N(����)1A.0/T692;:< /R-).E= <$? / < - <$? -).�687#"
-)7E69=�@ ? 1A.;B

e.< 2	C"962�963G=?U/=WV"N CE:�1�N�</H&362458N-C\CE7DC"96245_=�CS24< B N-C
`�:/=?B 2	C `4=�H�= `�N�581�N�<�24<-962�967 24<�2 =�CEN&`�7D=�H&N :�</=
@:�<�7D`4=b362	C"96367D`4`�7	@N�<(c ® 7jF�:�243G=b<�2	`�2	C6=?367 Nr=?1�B 7D`4=?3^2	C"9G=
582�96N&H&N�B N�Z�@KD=�=S`�N�581�N�<�24<-962	Cy`�N�< ´ 362	C"96367D`4`�7 N�<�2	C
=�CEN&`�7D=�H�=�CYL
H&N�</H&2 ´%$ p�QdX�CE2AH&24U�243�@KD=gH&2	C6`�N�581�N�<�243
`4=�H�=b`�N�581�N�<�24<-962�&;24< ´ `�N�581�N�<�24<-962	CTz�7 3E96:/=?B 2	C
&	ÊEX�`4=�H�=$:�<�N�`�N�<y:�</=$362	C"96367D`4`�7	@N�<y=�CEN&`�7D=�H�=�c
�h= =?1�36N��&7 5_=�`�7	@N�< ~-:�2À1�362	CE24<-9G=?58N-C�N�U&967 24<�2À24B
5824<�N�3g<f@:�582436N+H&2_`�N�<WV":�<-96N-CgH&28362	C"96367D`4`�7 N�<�2	Ca~-:�2
1�2436587 9624<�H&2�962	`d9G=?3A96N&H&N-CaB N-CA1�N-CE7 U�B 2	CAF
=?B B N-CaH&2^:�<
CE7DC"96245_=�c�uA<-962	C�H&2tCE24Z�:�7 3	X4362	CE:�B 9G=?< <�2	`�2	C6=?367D=�C(=?B Z�:&P
</=�CAH&2��/<�7D`�7 N�<�2	Ct1/=?3G=^1�N&H&243a`�BD=?367 ��`4=?3tBD=^F�N�365_=$24<
~-:�2TCE2gZ�24<�243G=?<y2	C"96N-Ct`�N�<WV":�<-96N-CYH&2 362	C"96367D`4`�7 N�<�2	C ­
¡ �-�����
���-¢�����h!D,('�¬W±d©
¬�°�§ ¦�J�±6¦d¨4³�©{´�¥W©
°�§ ¦�­ �A</=yzW=?367 P
=?U�B 2�<�NkN�U/CE2436zW=?U�B 2 ² Ê$2	Cy1�362	C6`�7 </H&7 U�B 2�CE7g2��&7DC"9624<
C/@N�B N|H&N-C8`�N�581�N�<�24<-962	C�&	Êaw)&dÓ+~-:�2y7 </`�B :�w�24<k2	C"9G=
zW=?367D=?U�B 2g24<RCE:/Ct362	C"96367D`4`�7 N�<�2	Ct=�CEN&`�7D=�H�=�C4c
e.<\24BaCE7DC"96245_=�1�N�B w�U�N��S2���9624</H&7DH&N;H&2RBD=r�/Z�:�3G=kp
2��&7DC"9624<RzW=?367D=�CtzW=?367D=?U�B 2	Ct1�362	C6`�7 </H&7 U�B 2	C4X�1�N�3A2"V"24581&P
B N_BD=�CtzW=?367D=?U�B 2	C*&��,+�w�&���-bCEN�<y1�362	C6`�7 </H&7 U�B 2	C4c
¡ �-�����
���-¢���M�h! � � ¤	¥�¤b¥�¦�³G¤W«)J/¤W´�¦�´/ªo¦d¨�­ �A<|`�N�5$P
1�N�<�24<-962y2	C$:�<S<�N&H&N�H&2+`�N�581�N�<�24<-962	C$CE7t<�7 <�Z�:�</=
H&2|CE:/C�zW=?367D=?U�B 2	C�<�NSN�U/CE2436zW=?U�B 2	C�2	C�1�362	C6`�7 </H&7 U�B 2�c
[aN-C$`�N�581�N�<�24<-962	C4X(N/Xh:�<S`�N�581�N�<�24<-962�w�:�<;<�N&H&N
H&2g`�N�581�N�<�24<-962	C4X-1�243E9624<�2	`�24<y=T:�<i587DCE58N^<�N&H&N$H&2
`�N�581�N�<�24<-962	CyCE7a967 24<�24<x24<�`�N�5x@:�<�=?Bf5824<�N-C�:�</=
zW=?367D=?U�B 2g1�362	C6`�7 </H&7 U�B 2�c
e.B(CE7 Z�:�7 24<-962 =?B Z�N�367 9658N+L{�/Z�:�3G=8Æ�Qj1�2436587 962 N�U&9624<�243
24Bh`�N�<WV":�<-96N_H&2 <�N&H&N-CY=�CEN&`�7D=�H&N8=$:�<R`�B :/C"96243	c
�i

���/�W���	Ã;�h­ e.B�=?B Z�N�367 9658NY362	`�N�Z�2��gX424B-`�N�<WV":�<-96NAH&2



�����	��

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

�������	��
����	��
�� ������
�� ������������� 
�!��"�$#&%('
)+*�,.-�/ 0�13254	687:9�;5<�9�=�6:=>1?6:0@2"0A9>7:/ 2�4	9�082�B 2�C�2�D?/ 2"E�B 65F G�G�H�I�0A/:J9�=K4	6LB 9�0@=�9 4	9�0
M8N(,.-�/ 0�132�4	6L7:9�;5<�9�=�6:=>1?6:0@4	6:B�=�9 4	9PO Q5R �TS �KU )(VXWY)ZQ5R � ���\[ )(V [ ,^]
_ N(,.-�/ 0�132�4	6LC�2�D?/ 2"E�B 6:0@<	D?6:0A7:/ =`4	/ E�B 6:0a4	6:B�=�9 4	9PO bc)(V�,ed�M8NAf Mhg�i�bj/lk�m
G�G�na6:=�6�D32"7:/:J9�=o4	681?9 4	9�0@B 9�0p=�9 4	9�0@/ =�/ 7:/ 2"B 6:0 M8N+,.M8N+qjMhg
r �`��� �`� R\s\Wut M^,vM^wxMhg
M8N(,ed:s�i _ N+, _ N+q _ g�qyd�z`i

�	�{� r �`��� �`� R r �`��� �`� RY)�|5Wu)ZQ5R � ��� Mhg�WY)�|
G�Gx}86�1?6:7:7:/:J9�=~4	6LB 9�0p7:9�;5<�9�=�6:=>1?6:0h2"0A9>7:/ 2�4	9�0 )�|x,.)�|xwxMhg
G�G�2�I�=`2�C�2�D?/ 2"E�B 6 )�|x,.)�|xwxMhg
r �`��� �`� RYM8N�WuM � r��$� M8NhWY)�|x�

r �`��� �`� RYC�2�D�VX��=�9�=��aE�0A�(2�D � M8N�� )�|�,.)�|xqjM8N
)(V�,^)(V�qZd�M8N�i �	�{�{� r

�	�{� r �`��� �`� R �	�{� r �`��� �`� R
�	�{� r �`��� �`� R �	�{� Q5R �TS �

��7 Z�:�3G=8Æ ­ uAB Z�N�367 9658N$1/=?3G=$BD=8H&2�962	`4`�7	@N�<+H&2 B N-Ct<�N&H&N-CYH&2 :�<R`�B :/C"96243AH&2 `�N�581�N�<�24<-962	C

`�N�581�N�<�24<-962	CtH&2f:�<y`�B :/C"96243	X�w�H&24z�:�24B z�2 �TX&BD=TB 7DC"9G=
H&2_<�N&H&N-C4X(w ® X(BD=+B 7DC"9G=+H&2_zW=?367D=?U�B 2	Cg1�362	C6`�7 </H&7 U�B 2	C
H&2 `4=�H�=T<�N&H&N/c�ÇjN�587 24<�s	=^`�362	=?</H&N ´ <�N&H&N-C4X�H&N�</H&2´ 2	CT24Bj<f@:�582436NrH&2y`�N�581�N�<�24<-962	CTH&24Bt`�B :/C"96243	c��hN?P
H&N-C82	C"96N-C^<�N&H&N-C8`�N�587 24<�s	=?<;9624<�7 24</H&N|:�<\`�N�581�N?P
<�24<-962�c��b=�C�9G=?3GH&2�X�`4=�H�=gB 7DC"9G= ea�f=?B 5_=�`�24</=?3�@=a96N&H&N-C
B N-Cg<�N&H&N-Cg~-:�2^967 24<�24<�:�</=y362	C"96367D`4`�7	@N�<r~-:�287 </`�B :�w-=
BD=|zW=?367D=?U�B 2y<�N�N�U/CE2436zW=?U�B 2c�Wcj�h=�F�:�</`�7	@N�<\=?:&�&7 B 7D=?3´�¤W´+�A°d¨ '�¬W± H&24z�:�24B z�2^24B�`�N�<WV":�<-96N+H&2$zW=?367D=?U�B 2	Ca<�N
N�U/CE2436zW=?U�B 2	CYH&2g:�<R`�N�<WV":�<-96N_H&2T`�N�581�N�<�24<-962	C4c
�h=�C zW=?367D=?U�B 2	Cf1�362	C6`�7 </H&7 U�B 2	C CEN�<�H&2�962	`d9G=�H�=�C `�:/=?<&P
H&N_:�</=_H&2gBD=�CYB 7DC"9G=�CYea�iL
=�CEN&`�7D=�H�=$=8BD=$zW=?367D=?U�B 2���Q
7 </`�B :�w�2_C/@N�B N+H&N-Cg<�N&H&N-C4c�ejCf2	C"962_`4=�CEN/X�B N-CgH&N-Cg<�N?P
H&N-C4X	�aÊfw �tÓ�X.CEN�<;F�:/CE7 N�</=�H&N-C^24<k:�< @:�<�7D`�N|<�N&H&N
�aÊEc��T@N�Z�7D`4=?5824<-962TBD=�CAB 7DC"9G=�C ® Êjw ® Ó$CE243�@=?<y9G=?5^U�7�@24<
F�:/CE7 N�</=�H�=�C4c�e.B�362	CE:�B 9G=�H&NaH&2�BD=AF�:/CE7	@N�<^CE243�@=A:�</=AB 7DC"9G=® Êj~-:�2 7 </`�N�361�N�3G=?3�@=TBD=�CYzW=?367D=?U�B 2	Ct1�362	C6`�7 </H&7 U�B 2	CAH&24B
<�N&H&N/XW7 </`�B :�w�24</H&NfBD=azW=?367D=?U�B 2L�Wc?[a2	CE1�:t@2	C�CE243�@=a<�2	`�2�P
C6=?367 N_=�`d96:/=?B 7 s	=?3�96N&H&N-CYB N-Ct24B 245824<-96N-CYH&2T`4=�H�=$B 7DC"9G=
ea�WX�1/=?3G=f1�N&H&243jZ-=?3G=?<-967 s	=?3�~-:�2A24B/<�N&H&N �aÊh=?1/=?362	`�2
24<y96N&H&N-CtB N-Ct24B 245824<-96N-CtH&2 BD=$B 7DC"9G=8ea�A24<+B :�Z-=?3YH&24B
<�N&H&N_24B 7 587 </=�H&N��tÓ�c
uA1�B 7D`4=?</H&N\BD=SF�:�</`�7	@N�< � I/¦�²W¬�¨ � ¦�§ ¬�³�©
¤W´�¦d¨ =?BT`�N�<&P
V":�<-96N�H&2�362	C"96367D`4`�7 N�<�2	C =�CEN&`�7D=�H�=�Cg=b`4=�H�=+<�N&H&N/X�CE2
1�N&H&3�@= N�U&9624<�243.:�<_<�:�24z�NT`�N�<WV":�<-96N^H&2A362	C"96367D`4`�7 N�<�2	C

CE7 < BD=�C\zW=?367D=?U�B 2	C\1�362	C6`�7 </H&7 U�B 2	C4c�[a2�2	C"9G=¯F�N�365_=
CE243�@=i1�N-CE7 U�B 2$24B 7 587 </=?3f96N&H�=�CaBD=�CfzW=?367D=?U�B 2	Ca1�362	C6`�7 <&P
H&7 U�B 2	C4XWw 1�N�3�9G=?<-96Nf24B&CE7DC"96245_=aN�U&9624<�7DH&NgCE243�@=A5824<�N-C
`�N�581�B 2"V"N 24<�`�:/=?<-96N =?B�<f@:�582436NTH&2YzW=?367D=?U�B 2	C�<�N N�U&P
CE2436zW=?U�B 2	C4c
��=?3G=$N�U&9624<�243aBD=�H&7D=?Z�<�N-CE7DCYH&2T:�<rCE7DC"96245_=�X�<�:�2	C"963G=
582�96N&H&N�B N�Z�@KD= <�2	`�2	CE7 9G=^N�U&9624<�243Y`�N�<WV":�<-96N-CtH&2g<�N&H&N-C
~-:�2j`�N�<-9624<�Z-=?< CE7DC"96245_=�C(CEN�U�362�PoH&2�962436587 </=�H&N-C�H&2.362�P
C"96367D`4`�7 N�<�2	C4X(~-:�2_1�N-CE7 U�7 B 7 9624<�BD=RH&2�962	`4`�7	@N�<�H&28F
=?B B N-C
24<yB N-CY`�B :/C"96243GC4c&uA<-962	CYH&2 CE24Z�:�7 3Y=�zW=?<�s	=?</H&N^zW=?58N-C
=_H&2��/<�7 3Y24Bh`�N�</`�241&96N_H&2 `�N�<-962���96N/c
¡ �-�����
���-¢���R�h!l� G.¤W´/ªo¦ & ªo¤&­ ejC(:�</=Y`�N�B 2	`4`�7	@N�< H&2.<�N?P
H&N-C�H&24B/CE7DC"96245_=fH&2A`�N�581�N�<�24<-962	C4cW�h=�C�362	C"96367D`4`�7 N�<�2	C
H&2�:�<�`�N�<-962���96NRCE2�`�N�36362	CE1�N�</H&24<�`�N�<|BD=y:�<�7	@N�<�H&2
BD=�Ch362	C"96367D`4`�7 N�<�2	C(=�CEN&`�7D=�H�=�C�=a`4=�H�=t:�<�NfH&2jB N-C(<�N&H&N-C
H&24Bh`�N�<-962���96N/c
�h=�C�362	C"96367D`4`�7 N�<�2	C�=�CEN&`�7D=�H�=�C�=t2	C"96N-C(`�N�<-962���96N-C�CE243�@=?<
963G=W9G=�H�=�C;1/=?3G=�N�U&9624<�243S<�:�24zW=�CS362	C"96367D`4`�7 N�<�2	C;CE7 <
zW=?367D=?U�B 2	Ci<�NkN�U/CE2436zW=?U�B 2	Cy~-:�2�1�2436587 9G=?< H&2�962	`d9G=?3
`�N�<&È/7D`d96N-C�24<x:�<x`�B :/C"96243	c�e.Ba<f@:�582436NSH&2r1�N-CE7 U�B 2	C
`�N�<-962���96N-C4X424< 24B�1�24N�3�H&2jB N-C(`4=�CEN-C4X�2	C�Æ 	P� p�X	H&N�</H&2´ 2	C_24Ba<f@:�582436N;H&2R<�N&H&N-C�H&24BfCE7DC"96245_=�cj�(N-C�`�N�<&P
962���96N-C8CE2y`�N�</C"9636:�w�24<;U/=�C/@=?</H&N-CE2�24<SB N-C^<�N&H&N-C$H&2
`�N�581�N�<�24<-962	CA24<bB :�Z-=?3aH&2T:/C6=?3aCE7 581�B 245824<-962$`�N�5$P

Çj:/=�H&36N+p ­ �AN&H&N-Ct1/=?3G=$24B(CE7DC"96245_=$1�N�B w�U�N��i2���9624</H&7DH&N
�AN&H&N-C ÇjN�581�N�<�24<-962	C vY2	C"96367D`4`�7 N�<�2	C �.=?3	c�H&7DCE1�24</C6=?U�B 2	C �.=?3	c&<�N_N�U/C4c
�gÌ �bÒ �c�4uAÐ�uaÒ  ;� V 
M<;� N$Pj3 
 ��� � Ë ������X-��p�p�X���p�Æ�Î Ë ��� ��Î
�aÍ �bÑ Z � 7�P���� � Ë Î Ë ��� ��Î
�aÏ ��Ì �c�4ugÌ�uaÑ =3� ` 
��8� 5µPj1%
 ���-Æ Ë ����p�X-����}�X�����q&Î Ë ���-Æ�Î
�AÐ �bÍ U;� HiP.���-Æ Ë Î Ë ���-Æ�Î
�aÑ �bÏ �RÐ��c�	uaÍ4uaÏ ~_PaL{F �   
 ��� ��Q �DL{���-Æ 
�` � 2�Q Ë ��� ��X-���?m/X�������X-��p	�&Î Ë ���-Æ&X-��� ��Î



��0 �����	��

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

N4 N3

N1N2

N5

X05

X02

M1
A1

x01

M7

A 5

x07

x08

M6

A4x06

M8

A 8

x12

x11

M3

A2x03

M4
A3

x04 M

x09

x10

M2

M5

9

N4 N3

N1N2

N5

X05

X02

M1
A1

x01

M7

A 5

x07

x08

M6

A4x06

M8

A 8

x12

x11

M3

A2x03

M4
A3

x04 M

x09

x10

M2

M5

9

��7 Z�:�3G= � ­ �AN&H&N-CYH&24BhCE7DC"96245_=$1�N�B w�U�N��i2���9624</H&7DH&N

1�N�<�24<-962	C4X/w-=_~-:�2 2	CA7 581�N-CE7 U�B 2 Z�24<�243G=?3Y<�:�24zW=�CY362�P
C"96367D`4`�7 N�<�2	C :/C6=?</H&NbCEN�BD=?5824<-9628:�<;CE:�U�`�N�<WV":�<-96NrH&2
`�N�581�N�<�24<-962	Cy1�243E9624<�2	`�7 24<-962	C+=S:�< <�N&H&N/Xtw-=S~-:�2
CE243�@=;7 581�N-CE7 U�B 2|CE:/C"967 96:�7 3R=?B Z�:�</=SH&2�BD=�CyzW=?367D=?U�B 2	C
1�362	C6`�7 </H&7 U�B 2	CAH&24B�<�N&H&N�H&2 `�N�581�N�<�24<-962	C4c
® 7Y:�<k`�N�<WV":�<-96N���<�N|`�N�<-967 24<�2�96N&H&N-C$B N-C$`�N�581�N?P
<�24<-962	CfH&2T:�<R<�N&H&N �TX�24<-96N�</`�2	CY2��&7DC"967 3�@=8:�</=_zW=?367 P
=?U�B 2S1�362	C6`�7 </H&7 U�B 2 ² ~-:�2S<�NI9624</H&3�@=x1/=?362"VE=xH&24<&P
9636NRH&24B.`�N�<WV":�<-96N��^X�w-=y~-:�2_C/@N�B N+=?1/=?362	`�243�@=_24<�:�<
`�N�581�N�<�24<-962gH&24B�`�N�<WV":�<-96N��tc&�h=�Cj362	C"96367D`4`�7 N�<�2	CjH&24B
`�N�<WV":�<-96N�� ~-:�2b1�36NWz�7 24<�24<xH&24Ba<�N&H&N)� <�NS1�243EP
587 9624<xZ�24<�243G=?38<�:�24zW=�C_362	C"96367D`4`�7 N�<�2	C_CE7 <IzW=?367D=?U�B 2	C
<�N N�U/CE2436zW=?U�B 2	C4cW��N�3h9G=?<-96N/XW<�NTCE243�@=a1�N-CE7 U�B 2tZ�24<�243G=?3
<�:�24zW=�C(362	C"96367D`4`�7 N�<�2	C�:/C6=?</H&Nt96N&H�=�C(BD=�C�362	C"96367D`4`�7 N�<�2	C
H&24Bh`�N�<WV":�<-96N��^X&w-=$~-:�2g1/=?3E962 H&2gB N-CY`�N�581�N�<�24<-962	C
~-:�2$F�N�365_=i24B�<�N&H&N �TX�<�N+1�243E9624<�2	`�24<|=?B.`�N�<WV":�<-96N
�^c���N�3f9G=?<-96N/X(1�N�3T3G=?s4N�<�2	C H&2_2���`�7 24</`�7D=�X(B N-CT`�N�<&P
962���96N-CjCE2aH&24U�24<�Z�24<�243G=?3.= 1/=?3E967 3jH&2a<�N&H&N-C�w$<�N^H&2
`�N�581�N�<�24<-962	C4c
��� ��Ã ��

��Â�­ �h=��/Z�:�3G= �;5^:�2	C"963G=;BD=kH&7 z�7DCE7	@N�<�H&24B
1�N�B w�U�N��+2���9624</H&7DH&N�24<b<�N&H&N-C4c��h=$9G=?U�BD=RpT5^:�2	C"963G=
BD=yB 7DC"9G=yH&28<�N&H&N-CgH&24B.CE7DC"96245_=i1�N�B w�U�N��b2���9624</H&7DH&N/c
e.Bj<f@:�582436NbH&2_zW=?367D=?U�B 2	Cg<�NbN�U/CE2436zW=?U�B 2	C CE2_ /=+362�P
H&:/`�7DH&NTH&2 p�Æf= Æ&c�e.<$BD=f9G=?U�BD= Æg=?1/=?362	`�24<^B N-C�362	CE:�B P
9G=�H&N-Cf~-:�2$CE2^ /=?<bN�U&9624<�7DH&Ni1/=?3G=_B N-CfH&N-CA2"V"24581�B N-C
1�36N�1�:�2	C"96N-C4c�e.<RH&7D`G /=$9G=?U�BD=�X�BD=�CAH&7 F�243624<-962	CA`�N�B :�5$P

</=�Cy967 24<�24<M24BTCE7 Z�:�7 24<-962�CE7 Z�<�7 ��`4=�H&N/cY�h=\`�N�B :�58</=
� ¤	¥�¤�¨ 5^:�2	C"963G=�BD=;CE:�5_=SH&2b96N&H&N-C�B N-C�<�N&H&N-C�7 <&P
`�B :�7DH&N-C�24<$24B�`�B :/C"96243.H&24B�CE7DC"96245_=�cW�h=g`�N�B :�58</= '�¬W±G¨
5^:�2	C"963G=a24B&<f@:�582436Nf7 <�7D`�7D=?B�w �/</=?B�L
H&2	CE1�:t@2	C�H&24B&1�362�P
963G=W9G=?587 24<-96Nb2	C"9636:/`d96:�3G=?B{QgH&2�zW=?367D=?U�B 2	C <�NbN�U/CE2436z-P
=?U�B 2	C4c��h=i`�N�B :�58</= G�ª & ¨ 5^:�2	C"963G=�24B�<f@:�582436N_96N?9G=?B
H&2b1�N-CE7 U�B 2	C_`�N�<-962���96N-C81/=?3G=�24BaCE7DC"96245_=|`�N�<\N�CE7 <
=?<A@=?B 7DCE7DCj2	C"9636:/`d96:�3G=?B¸c��h=^`�N�B :�58</=�Q ©
¦�«)J/¤ 5^:�2	C"963G=
24B?967 24581�Na<�2	`�2	C6=?367 Nt1/=?3G=t1�36N&`�2	C6=?3�B N-C�1�N-CE7 U�B 2	Ch`�N�<&P
962���96N-C^CE7�CE2�CE:�1�N�<�2i~-:�2�24B.967 24581�Nb1/=?3G=+1�36N&`�2	C6=?3
`4=�H�=8`�N�<-962���96N82	CYH&2_pg587 B 7DCE24Z�:�</H&N/c

�_� ���t���)�.¼¾�4�+� �A�Y��$� �R� ¿�� ���	�
�R� �Y�$�$����
����^�

e.< BD=\`�N�5^:�<�7DH�=�H [Y]^XABD=\H&7D=?Z�<�N-CE7DCyH&24B^CE7DC"96245_=
CE2iN�U&967 24<�2i=+963G=�zj@2	C H&2�BD=bH&2�962	`4`�7	@N�<;H&2y`�N�<&È/7D`d96N-C
24<\24BA58N&H&24B N|2	CE1�2	`�7 ��`4=�H&N/c.�(N-C$5S@2�96N&H&N-C8H&2R1�362�P
`�N�581�7 BD=�`�7	@N�<�:/C6=?<�BD=kH&2	C6`�367 1�`�7	@N�<�2	C"9636:/`d96:�3G=?B H&24B
CE7DC"96245_=k1/=?3G=SH&2�962	`d9G=?3R`�N�<&È/7D`d96N-CiF�:�243G=kH&2�BJ@K <�2	=�c
��N�3a2"V"24581�B N/X�24B�963G=?U/=WV"Nrl p��	n�1�36N�1�N�<�2^24B�`�N�</`�241&96N
H&2bB N-C���N-CE7 U�B 2	CyÇjN�<&È/7D`d96N-C�`�N�58N|9�@2	`�<�7D`4=|H&2b1�362�P
`�N�581�7 BD=�`�7	@N�<(cgÇ�=�H�=\��N-CE7 U�B 2SÇjN�<&È/7D`d96NI36241�362	CE24<-9G=
:�<�CE:�U/CE7DC"96245_=RH&28362	C"96367D`4`�7 N�<�2	Cg`4=?1/=?s_H&2_=?B 5_=�`�2�P
</=?3fBD=_5R@K <�7 5_=_7 <&F�N�365_=�`�7	@N�<R1/=?3G=8N�U&9624<�243f:�<r`�N�<&P

Çj:/=�H&36N�Æ ­ �R2"V"N�3G=�C�N�U&9624<�7DH�=�CY:/C6=?</H&N$24B(1�362�963G=W9G=?587 24<-96N$2	C"9636:/`d96:�3G=?B�24<yB N-Ct2"V"24581�B N-C® 7 <+1�362�963G=W9G=?587 24<-96N ÇjN�<y1�362�963G=W9G=?587 24<-96N
e�V"24581�B N ÇjB :/C"96243GC �AN&H&N-C �.=?3GC4c Ç.9E��C4c �t7 24581�N �.=?3GC4c Ç.9E��C4c �t7 24581�N
�dc�Ç�=?B N�3 � p4m Æ � Æ ÌoÐ PGp p��8CE24Z�:�</H&N-C � p4m p4m8587 B 7DCE24Z�:�</H&N-C
��N�B w�U�N�� p � p�Æ Æ Ì"Ñ PGp��-Æ$CE24Z�:�</H&N-C Æ ��p ��pg587 B 7DCE24Z�:�</H&N-C



�����	��

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

Çj:/=�H&36N�� ­ Ç�uavAÇ�CtN�U&9624<�7DH�=�CAH&24B(CE7DC"96245_=$1�N�B w�U�N��i2���9624</H&7DH&N
�o</H&2�� ÇjN�<-962���9 Ç�uavAÇ
p �gÌ,�aÍ  ;� V 
M<;� N$Pj3 
MZ � 7
Æ �aÏ �AÐ =3� ` 
��8� 5ÀP.1%
MU;� H
� �gÌ,�aÏ��aÑ ~_PaL{F �  +P. ;� V�Pj<;� N 
M3dQ �DL{Po=3� `aPp�8� 5 
�1 
>` � 2�Q
m �gÌ,�AÐ �aÑ ~_PaL{F �  +P. ;� V�Pj<;� N 
M3dQ �DL�U;� H%
�` � 2�Q
� �aÍ �aÏ��aÑ ~_PaL{F �   
MZ � 7{Q �DL{Po=3� `aPp�8� 5 
�1 
>` � 2�Q
� �aÍ �AÐ �aÑ ~_PaL{F �   
MZ � 7{Q �DL�U;� H 
>` � 2�Q

È/7D`d96N 24<824B�58N&H&24B N H&24B/CE7DC"96245_=�c�e.<$BD=g582�96N&H&N�B N�Z�@KD=
H&2���[a�dXhBD=y362	H&:�</H�=?</`�7D=+=?</=?BJ@K 967D`4=y=i963G=�zj@2	CfH&2_BD=�C
3624BD=�`�7 N�<�2	C_L
uavAvACGQ�l p	q�nJXhCE2_1�:�2	H&2�`�N�</CE7DH&243G=?3a9G=?5$P
U�7�@24<+`�N�58N8:�</=$9�@2	`�<�7D`4=$H&2 1�362�Po`�N�581�7 BD=�`�7	@N�<(c
�h= 582�96N&H&N�B N�Z�@KD=g~-:�2a1�36N�1�N�<�2458N-C�1�2436587 962aN�U&9624<�243
24B�`�N�<WV":�<-96Ni5R@K <�7 58NiH&2^`�N�<-962���96N-CA<�2	`�2	C6=?367 N-Ct1/=?3G=
H&2�962	`d9G=?3^:�<�F
=?B B Nb24<;:�<;`�B :/C"96243$H&2y`�N�581�N�<�24<-962	C4c
e.B�N�U&V"2�967 z�NrH&2i587 <�7 5_=?B 7DH�=�H;<�Nb2	C"9�@=bZ-=?3G=?<-967 s	=�H&N
24<�BD=gN�U&9624</`�7	@N�<�H&2ABD=�CjuavAvACj`�:/=?</H&N  /=?U�BD=?58N-C.H&2
BD=+582�96N&H&N�B N�Z�@KD=y��[a�dXh1�2436NRC	@K�2	C"9�@=+Z-=?3G=?<-967 s	=�H&Ni24<
2	C"962Y963G=?U/=WV"Ng1/=?3G=gBD=gN�U&9624</`�7	@N�<_H&2ABD=�C�362	C"96367D`4`�7 N�<�2	C
967 1�NbÇ�uavAÇac�e.<b24B�963G=?U/=WV"Nbl p��	n�B N-Ca��N-CE7 U�B 2	CgÇjN�<&P
È/7D`d96N-CtCEN�<_N�U&9624<�7DH&N-C�H&7 362	`d9G=?5824<-962a:/C6=?</H&NTZ�36:�1�N-C
H&2_`�N�581�N�<�24<-962	C4X�24<�<�:�2	C"963G=i=?1�36N��&7 5_=�`�7	@N�<bCE28:/C"P
=?3�@=?<$<�N&H&N-C�24<8B :�Z-=?3.H&2A`�N�581�N�<�24<-962	C4X?1�N�3�9G=?<-96Ng24B
<f@:�582436NRH&281�N-CE7 U�B 2	CgCE7DC"96245_=�C CEN�U�362�PoH&2�962436587 </=�H&N-C
CE2 362	H&:/`�2 H&2TÆ��4X�H&N�</H&2 ³ 2	Ct24B(<f@:�582436N8H&2T`�N�581�N?P
<�24<-962	C4X/=_Æ 	 X/H&N�</H&2 ´ 2	Ct24B(<f@:�582436N_H&2g<�N&H&N-C4c
e.B�CE7 Z�:�7 24<-962 1/=�CEN824<RBD=8582�96N&H&N�B N�Z�@KD=^1�36N�1�:�2	C"9G=82	C
BD=fZ�24<�243G=�`�7	@N�<$H&2t:�</=g362	H^H&2A`�N�<-962���96N-C4XWH&2A=�`�:�243GH&N
=iBD=�F�N�365_=iu�� � ® l qWnJc�ejC"9G=�362	HR1�2436587 967 3�@=iN�U&9624<�243
96N&H&N-C�B N-C.`�N�<-962���96N-C�3624B 24zW=?<-962	C�24<_24B�1�36N&`�2	CEN H&2AH&7 P
=?Z�<�N-CE7DC4c�uA<-962	C^H&2yCE24Z�:�7 3	X�CEN�<�<�2	`�2	C6=?367D=�CT=?B Z�:�</=�C
H&2��/<�7D`�7 N�<�2	C ­
¡ �-�����
���-¢��� ��!
# � ¦G¥+¥�¦i³G¤W´/ªo¦ & ªo¤�¨�­�® 243�@=�:�<rZ�3G=WF�N
H&7 367 Z�7DH&N�F�N�365_=�H&N|1�N�3896N&H&N-C8B N-C_`�N�<-962���96N-C8H&2R:�<
CE7DC"96245_=�582	H&7D=?<-962+BD=bF�N�365_=|u�� � ® 1�36N�1�:�2	C"9G=r24<
l qWnJc
¡ �-�����
���-¢��� ��!{�RG.¤W´/ªo¦ & ªo¤M¦d¨dª¸± I/³�ª I&±6¬W§o­T® 243�@=�:�<
`�N�<-962���96N�H&N�</H&2g96N&H&N-CYB N-CY<�N&H&N-CtF�N�365_=?<+:�<¯@:�<�7D`�N
Z�3G=WF�N8`�N�<�2��&N/c&�h=TF�:�</`�7	@N�<+~-:�2 CE2g:/C6=?3�@=T1/=?3G=$C6=?U�243
CE7�:�<^`�N�<-962���96Na2	Ch2	C"9636:/`d96:�3G=?B-CE2jB BD=?5_= ©D¨���ª¸± I/³�ª I&±6¬W§ X
96N�5_=f:�<_`�N�<-962���96NTÇ|w^H&24z�:�24B z�2�24B�zW=?B N�3�z�243GH�=�H&2436N
CE7(2	Ct:�<R`�N�<-962���96N82	C"9636:/`d96:�3G=?B¸c
¡ �-�����
���-¢��� ��!D, G.¤W´/ªo¦ & ªo¤y³G¤W«)J�§ ¦�ªo¤i«$©{´/©{«_¬W§o­ �A<
`�N�<-962���96Nr2	C"9636:/`d96:�3G=?BYÇ¯2	C^:�<S`�N�<-962���96N�`�N�581�B 2�96N
587 <�7 5_=?B�CE7(24Bh`�N�<WV":�<-96N_H&2 362	C"96367D`4`�7 N�<�2	CtH&2 B N-CY<�N?P
H&N-Cy~-:�2bF�N�365_=?<x24Bg`�N�<-962���96N;F�N�365_=?<I:�< CE7DC"96245_=
CEN�U�362�PoH&2�962436587 </=�H&N/X�w�X?CE7&2	C�1�N-CE7 U�B 2tZ�24<�243G=?3�<�:�24zW=�C
362	C"96367D`4`�7 N�<�2	CfCE7 <�zW=?367D=?U�B 2	Ca<�NyN�U/CE2436zW=?U�B 2	Ca:/C6=?</H&N

24B�`�N�<WV":�<-96N^H&2a362	C"96367D`4`�7 N�<�2	C.H&24B�`�N�<-962���96N/c-�A<i`�N�<&P
962���96NI`�N�581�B 2�96N\2	C+587 <�7 5_=?BTCE7 <�Nk2��&7DC"962|<�7 <�Zt@:�<
`�N�<-962���96NTÇ��AU\Ç�9G=?B&~-:�2aÇ��\CE2	=a:�<8`�N�<-962���96Ng`�N�5$P
1�B 2�96N/c
® 2	=$Ç�:�<�`�N�<-962���96NT`�N�581�B 2�96N 587 <�7 5_=?B/w$CE2	=^Ç��a:�<
`�N�<-962���96N+9G=?B�~-:�2+Ç U�Ç�� X(96N&H�=�C BD=�C 362	C"96367D`4`�7 N�<�2	C
CE7 <�zW=?367D=?U�B 2	C�<�NTN�U/CE2436zW=?U�B 2	C.~-:�2aCE2A1�:�2	H&24<�N�U&9624<&P
243y`�N�<�Ç��jw-=� /=?U�3�@=?<\CE7DH&N;Z�24<�243G=�H�=�C8:/C6=?</H&N�:�<
`�N�<-962���96N+~-:�2$`�N�<-9624<�Z-=�5824<�N-Cf<�N&H&N-Cf~-:�2�Ç�� c���N�3
9G=?<-96N/X�CE7�:�<S`�N�<-962���96N�Ç¯2	C^`�N�581�B 2�96Nrw|587 <�7 5_=?B¸X
<�NyCE243�@=8<�2	`�2	C6=?367 N81�36N&`�2	C6=?3AB N-Ca`�N�<-962���96N-CfÇ��A9G=?B 2	C
~-:�28Ç U>Ç�� X/w-=8~-:�2T<�N_2	CA1�N-CE7 U�B 2 Z�24<�243G=?3Y<�:�24zW=�C
362	C"96367D`4`�7 N�<�2	C^3624B 24zW=?<-962	C^1/=?3G=R24BY1�36N&`�2	CENrH&2+H&7D=?Z?P
<�N-CE7DC4c
e.BT=?B Z�N�367 9658N\~-:�2|Z�24<�243G=;B N-CR`�N�<-962���96N-C+H&2�`4=�H�=
`�B :/C"96243A967 24<�2 ´ 2�9G=?1/=�C ­ 1�367 582436N8B N-Ca`�N�<-962���96N-CA`�N�<
C/@N�B N\:�<M`�N�581�N�<�24<-962	CRCEN�<�1�36N&`�2	C6=�H&N-C4X�B :�24Z�N\B N-C
`�N�<-962���96N-Ci`�N�<�Æ�<�N&H&N-C4Xjw\=�C	@KA /=�C"9G=�B B 24Z-=?3y=�B N-C
`�N�<-962���96N-C$`�N�< ´ <�N&H&N-C4c��h=+F�:�</`�7	@N�< � I/¦�²W¬�¨ � ¦�§ ¬ 
³�©
¤W´�¦d¨ CE2�:/C6=bC/@N�B NR24<;=�~-:�24B B N-CT`�N�<-962���96N-CT~-:�2�362�P
CE:�B 9G=?< CE243+`�N�<-962���96N-Ci2	C"9636:/`d96:�3G=?B 2	C4cAÇj:/=?</H&NS:�</=
`�N�<-962���96NI`�N�581�B 2�96N\w�587 <�7 5_=?B 2	CbH&2�962	`d9G=�H&N/XYBD=�C
<�:�24zW=�CT362	C"96367D`4`�7 N�<�2	CTCE7 <�zW=?367D=?U�B 2	C <�NbN�U/CE2436zW=?U�B 2	C
CE2b=?B 5_=�`�24</=?<(X�wS<�7 <�Zt@:�<I`�N�<-962���96NSÇ�� X�9G=?Ba~-:�2�Ç
UÀÇ�� X(CE243�@=y1�36N&`�2	C6=�H&N/c�ejC"9G=�Cf<�:�24zW=�Cg362	C"96367D`4`�7 N�<�2	C
CE2fB BD=?5_=?3�@=?<_362	C"96367D`4`�7 N�<�2	CjH&2g`�N�<-962���96N-Cj`�N�<i362	H&:�<&P
H�=?</`�7D=a=?</=?BJ@K 967D`4= LJÇjN�<-962���9�uA</=?B w-967D`4=?B-vY2	H&:�</H�=?</`�w
ÇjN�</C"963G=?7 <-9dQdc
¡ �-�����
���-¢��� ��! � � ¦d¨dª¸±d©
³G³�©	�¤W´�¥�¦b³G¤W´/ªo¦ & ªo¤|³G¤W´\±6¦ 
¥ I&´�¥�¬W´�³�©
¬�¬W´�¬W§��
 ª¸©
³G¬ KMG�� � GPO-­f® 243�@=S:�</=\362	C"96367D`dP
`�7	@N�<�N�U&9624<�7DH�=bH&2_:�<S`�N�<-962���96Nb`�N�581�B 2�96NR587 <�7 5_=?B
H&2a9G=?B/F�N�365_=^~-:�2fC/@N�B N^=?1/=?3624s	`4=?<_zW=?367D=?U�B 2	C.N�U/CE2436z-P
=?U�B 2	C4c
��� ��Ã ��

�h­ e.<RBD=89G=?U�BD=���CE2^5^:�2	C"963G=?<+BD=�CgÇ�uavAÇ�C
N�U&9624<�7DH�=�C�1/=?3G=gCE7DC"96245_=f1�N�B w�U�N��T2���9624</H&7DH&N/c�e.B�CE7DC"P
96245_=i7 </`�B :�w�2^C/@N�B N�:�<�`�B :/C"96243fH&2yp��_`�N�581�N�<�24<-962	C4c
�aC6=?</H&Nr24Bj1�362�963G=W9G=?587 24<-96NR2	C"9636:/`d96:�3G=?Bj24B�<f@:�582436N
H&2f1�N-CE7 U�B 2	Ct`�N�<-962���96N-CjCE2f362	H&:/`�2fH&2 Æ Ì"Ñ � pf=$Æ Ñ � p�X
w-=|~-:�2R`�N�58N|=?1/=?362	`�2y24<\BD=b9G=?U�BD=kpRC/@N�B N�2��&7DC"9624<
�^<�N&H&N-C4c�uA1�B 7D`4=?</H&N8BD=�Ct3624Z�BD=�Cj1�36N�1�:�2	C"9G=�C4X&C/@N�B Nyp4m
`�N�<-962���96N-C(H&2.B N-C#��pAL¸Æ Ñ � p�Q�1�N-CE7 U�B 2	ChCEN�<gZ�24<�243G=�H&N-C4X



��� �����	��

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

X02
N3 N4

X02
N5 N4

X02
N5 N3

X05
N1 N2

X05
N2 N5

X05
N1 N5

X05
N1

X05
N2

X02
N3

X02
N4

X05
N5

X02

X02 X02 X05 X05

X05
N1 N5

X02
N4

X05
N1 N5

X02
N3

X05
N2 N5

X02
N3

X05
N2 N5

X02
N4

X02
N3 N4

X02
N5 N4

X02
N5 N3

X05
N1 N2

X05
N2 N5

X05
N1 N5

X05
N1

X05
N2

X02
N3

X02
N4

X05
N5

X02

X02 X02 X05 X05

X05
N1 N5

X02
N4

X05
N1 N5

X02
N3

X05
N2 N5

X02
N3

X05
N2 N5

X02
N4

��7 Z�:�3G=$m ­ vY2	H+H&2T`�N�<-962���96N-CtH&24B(2"V"24581�B N_1�N�B w�U�N��i2���9624</H&7DH&N

w8C/@N�B N � CEN�<_`�N�<-962���96N-C.`�N�581�B 2�96N-C�w$5R@K <�7 5_=?B 2	C4c�e.<
BD=T�/Z�:�3G=Tm$CE2f5^:�2	C"963G=?<�B N-C�`�N�<-962���96N-C.963G=W9G=�H&N-CjH&24B
96N?9G=?B�H&2$BD=�362	HrH&28`�N�<-962���96N-C4c��(N-Cf`�N�<-962���96N-Cf`�N�5$P
1�B 2�96N-C�wS5R@K <�7 5_=?B 2	C�=?1/=?362	`�24<k5_=?3G`4=�H&N-C8`�N�<\:�</=
24B 7 1/CE2 24<+<�24Z�367 9G=�c

��� ���t���)�.¼¾�4�+� �A�Y��$� �R� ¿�� �b������#
�+�^����� ¼ �� �R�4¼ �

e.B @:�B 967 58NT1/=�CEN^CE243�@= H&2�962436587 </=?3jBD=TH&7D=?Z�<�N-CE7DC�5R@K <�7 P
5_=AH&24B-CE7DC"96245_=t:/C6=?</H&NY24B-`�N�<WV":�<-96NAH&2.362	C"96367D`4`�7 N�<�2	C
H&2;967 1�N�Ç�uavAÇacg��=?3G=\`�BD=?367 ��`4=?3RBD=x582�96N&H&N�B N�Z�@KD=�X
CE:�1�N�</H&362458N-C(~-:�2.BD=�C�N�U/CE2436zW=�`�7 N�<�2	C�H&2.B N-C(CE24</CEN�362	C
CEN�<b`�N�36362	`d9G=�C4c�[a2 F�N�365_=85^:�wy1/=?362	`�7DH�=_=_`�N�58NiCE2
362	=?B 7 s	=�24<�BD=i582�96N&H&N�B N�Z�@KD=_��[a�dX�1�36N�1�N�<�2458N-Ca:/C6=?3
:�</=85_=W96367 s H&2g�/365_=�C4c
¡ �-�����
���-¢��� 0(!
#��.©{±d«_¬x¥�¦ É ¬W§{§ ¤&­ [f=�H&N\:�<M`�N�<&P
V":�<-96N8H&2 ´ 3624BD=�`�7 N�<�2	C�Ç�uavAÇ�C4X�Ç�uavAÇ � Ë Ç�uavAÇYÌ�X
Ç�uavAÇ�Í�Xhc c c X�Ç�uavAÇ 	�Î-X�wy:�<r`�N�<WV":�<-96N�H&2 « F
=?B B N-C
�H� Ë �.Ì�X c c c X � � Î-X.BD=r�/365_=|H&2+F
=?B B N��(ÓRz�7 24<�2bH�=WP
H�=+1�N�3T� ® Ó � l CdÌ¸Ó�X c c c XhC�		Ó�n	�\24<�BD=+`�:/=?BjC6Ê Ó � p_CE7
24B�`�N�<-962���96N$~-:�2fZ�24<�243G= BD=T362	C"96367D`4`�7	@N�<+Ç�uavAÇ�Ê�`�N�<&P
967 24<�2^B N-CY<�N&H&N-CY7 </`�B :�7DH&N-CA24<R24B(F
=?B B Ni�(Ó�X/w+C6Ê Ó �¯�
24<+N?9636N_`4=�CEN/c
¡ �-�����
���-¢���>0(!{��£r¬Wª¸±d© 
y¥�¦��.±d«_¬�¨�­ �hN&H�=�CfBD=�Cf�/3EP
5_=�C.1/=?3G=g24B�`�N�<WV":�<-96N^H&2A1�N-CE7 U�B 2	C�F
=?B B N-Cj`�N�</C"967 96:�w�2
B N�~-:�2gB BD=?5_=?362458N-C�5_=W96367 s H&2g�/365_=�C4c
¡ �-�����
���-¢��� 0(!D,
�.©{±d«_¬M¥�¦LI&´ «_¤	¥�¦�§ ¤�¤�°d¨4¦�±d²W¬ 
³�©
¤W´�¬W§o­ ��24</H&3�@=ÀH�=�H�=µ1�N�3�� ® �$l � ® Ì	Xrc c c X�� ® 	-n
H&N�</H&2�� ® Ê �f�$CE7�`4=�H�=^362	C"96367D`4`�7	@N�<+Ç�uavAÇ�Ê�2	CtC6=W967DC"P
F�2	`G /=�X�w�� ® Ê5�^pf24<+N?9636N_`4=�CEN/c
¡ �-�����
���-¢��� 0(! �HG.¤W´�� I&´/ªo¤;¥�¦�¥W©
¬4·?´�¤�¨d©D¨�­Y® 243�@=�24B
`�N�<WV":�<-96N�H&2iF
=?B B N-C8`�:�w-=�CT�/365_=�C$CEN�<k`�N�</CE7DC"9624<-962	C

`�N�<|BD=y�/365_=+H&24B.58N&H&24B NRN�U/CE2436zW=�`�7 N�</=?B¸c�e.<|<�:�2	C"P
963G=b582�96N&H&N�B N�Z�@KD=+CE2iCE:�1�N�<�2y~-:�2�:�</=R�/365_=bH&2i:�<
58N&H&24B NiN�U/CE2436zW=�`�7 N�</=?B�� ® 2	Ca`�N�</CE7DC"9624<-962$`�N�<RN?963G=
�/365_=8� ® ÓTCE7�� ® Ê$��C6Ê Ó 1/=?3G=T96N&H&N_7¸c
¡ �-�����
���-¢���µ0(!l���T©
¬4·?´�¤�¨d©D¨y« �
 ´/©{«_¬�­ �A<SF
=?B B N��(Ó
2	C^:�</=rH&7D=?Z�<�N-CE7DC 5R@K <�7 5_=bCE7�1/=?3G=+96N&H&Nr�h��UÀ�(Ó�X
�h�^<�N_2	Ct:�</=8H&7D=?Z�<�N-CE7DC4c
�h=r9G=?U�BD=�m|5^:�2	C"963G=rBD=�5_=W96367 sRH&2+�/365_=�C$1/=?3G=r24B
2"V"24581�B N|H&24B�1�N�B w�U�N��|2���9624</H&7DH&N/c��h=R�/365_=���� �
l ��X�c c c X��Wn � 36241�362	CE24<-9G=_24B�`4=�CENyH&2$<�NiF
=?B B N/c��h=i5_=WP
96367 sfH&2Y�/365_=�C.Z�24<�243G=�H�=f2	C.5^:�w_CE7 587 BD=?3j= BD=T~-:�2aCE2
N�U&9624</H&3�@KD=8=?Bh=?1�B 7D`4=?3YBD=8582�96N&H&N�B N�Z�@KD=^��[a�dX/1�2436N_24<
<�:�2	C"9636Ng`4=�CEN/X�B N-ChF
=?B B N-C�7 581�B 7D`4=?<$<�N&H&N-C�24<^B :�Z-=?3�H&2
`�N�581�N�<�24<-962	C4c
e.<\24BA2"V"24581�B N�1�362	CE24<-9G=�H&N�362	CE:�B 9G=|<�2	`�2	C6=?367 N|=?5$P
1�B 7D=?3g24B�<f@:�582436N+H&28`�N�B :�58</=�CfH&2$BD=i5_=W96367 s8H&2^�/3EP
5_=�Cj1/=?3G= 1�N&H&243t=?B 5_=�`�24</=?3jBD=�C��/365_=�C�H&2aB N-C.F
=?B B N-C
5x@:�B 967 1�B 2	C4c�Ç�=�H�=^F
=?B B N��(Ó�X/~-:�2 7 </`�B :�w�2 ´ <�N&H&N-C4X�CE2
N�U&9624</H&3�@=T:/C6=?</H&N^24B�F
=?B B N8�h��X&~-:�2a7 </`�B :�w�2 ´ � pa<�N?P
H&N-C4X/wy:�<+F
=?B B N�CE7 581�B 2$���f~-:�2T<�N�2	C"9G=87 </`�B :�7DH&N�24<
24B�F
=?B B N_�h��c��h=�C��/365_=�CtH&2gF
=?B B N-C�5x@:�B 967 1�B 2	CA�(Ó z�24<&P
H&3�@=?<bH�=�H�=�CY1�N�3a� ® Ó ��l CdÌ¸Ó�X c c c X�C�		Ó�n	��24<bH&N�</H&2^C6Ê Ó
�µ�+CE7jC6ÊT�&�µC6Ê�� �µ��X�wrC6Ê Ó � p824<�N?9636NR`4=�CEN/c��h=
�/365_=TH&2A:�<_F
=?B B NT5^:�B 967 1�B 2a�(Óa<�N^CE243�@= =PX</=�H&7DH�= = BD=
5_=W96367 s_H&2^F
=?B B N+CE7��;C6Ê Ó ­ C6Ê Ó � p! ¾C6Ê Ó � C6ÊT��X�w-=
~-:�2A24B B NT7 581�B 7D`4=?3�@KD=g~-:�2A2	CE2A<�:�24z�NgF
=?B B NT5x@:�B 967 1�B 2A2	C
:�<;CE:�1�243G`�N�<WV":�<-96NRH&2�:�<�F
=?B B Nb~-:�2_7 </`�B :�w�2_5824<�N-C
<�N&H&N-C4X�wR1�N�3g9G=?<-96N/X�=?:�</~-:�2$2	Cg:�</=yH&7D=?Z�<�N-CE7DC4X�<�N
1�:�2	H&2tCE243h:�</=aH&7D=?Z�<�N-CE7DC�5R@K <�7 5_=�c��h=YZ�24<�243G=�`�7	@N�< H&2
BD= 5_=W96367 sAH&2Y�/365_=�C�1/=?3G=?3�@=f`�:/=?</H&N 362	CE:�B 962Y7 581�N-CE7 P
U�B 2�Z�24<�243G=?3g<�:�24zW=�Cg�/365_=�C H&2_F
=?B B N-CT~-:�2_7 </`�B :�w-=?<´ <�N&H&N-C�U/=�C/@=?</H&N-CE2t24<_B N-C�F
=?B B N-C.~-:�2A7 </`�B :�w�24< ´ � p
<�N&H&N-C4c
�h=a582�96N&H&N�B N�Z�@KD=Y��[a�hB B 24zW=a7 581�BJ@KD`�7 96Na24B�1�367 </`�7 1�7 NfH&2
2��&N�<�243G=�`�7	@N�<Sl ��nJX�2	CgH&2	`�7 3	X�H�=�H&Ny:�<�58N&H&24B NyN�U/CE243EP
zW=�`�7 N�</=?B¸X.`4=�H�=�`�N�581�N�<�24<-962R~-:�2yF�N�365_=r1/=?3E962RH&24B



�����	��

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

Çj:/=�H&36N$m ­ �b=W96367 s H&2f�/365_=�CYH&24BhCE7DC"96245_=$1�N�B w�U�N��i2���9624</H&7DH&N
Ç�uavAÇ ��� �.Ì ��Í ��Ï ��Ð ��Ñ �.Ì"Í �.Ì"Ï �.ÌoÐ �.Ì"Ñ ��Í6Ï ��ÍEÐ ��Í6Ñ ��ÏEÐ ��Ï6Ñ ��ÐGÑ �������
p � p p � � � p p p p p p p � � � p
Æ � � � p p � � p p � p p � p p p p
� � p � p � p p p p p p � p p p p p
m � p � � p p p p p p � p p p p p p
� � � p p � p p p � p p p p p p p p
� � � p � p p p � p p p p p p p p p

������� U Ë �.Ì"Í6Ï?X/�.Ì"ÍEÐ-X/�.Ì"ÏEÐ�X/�.Ì"Ï6Ñ�X��.ÌoÐGÑ�X/��Í6ÏEÐ�X/��Í6Ï6Ñ�X���ÍEÐGÑ?Î
��� �.Ì ��Í ��Ï ��Ð ��Ñ �.Ì"Í �.Ì"Ï �.ÌoÐ �.Ì"Ñ ��Í6Ï ��ÍEÐ ��Í6Ñ ��ÏEÐ ��Ï6Ñ ��ÐGÑ �������

�fÇ p p p p p p p p p � p p � p � � �
�b[ � � � � � p p � � � � � � p � � �

�.=?B N�362	CtH&25�fÇ\w �b[�1/=?3G=^BD=^�/365_=8H&2gF
=?B B N!� ® �µl ��X���X�p�X(p�X�p�X�p�n	�

CEN�1�N�3E962�H&2�:�</=\362	C"96367D`4`�7	@N�<�Ç�uavAÇ C6=W967DC"F�2	`G /=\CE2
`�N�</CE7DH&243G=;~-:�2RF�:�</`�7 N�</=S`�N�36362	`d9G=?5824<-962�X.2	CyH&2	`�7 3	X
CE2f2��&N�<�243G=�c-e.<iBD=T582�96N&H&N�B N�Z�@KD=T[Y]^X�1�N�3tH&2�F�2	`d96N$24B
1�367 </`�7 1�7 N8H&2f2��&N�<�243G=�`�7	@N�<_<�N8CE2f:&967 B 7 s	=�X&CE7 <y245^U/=?3EP
Z�N824<+BD=$582�96N&H&N�B N�Z�@KD=^��[a�tz�7 24<�2g7 581�BJ@KD`�7 96N/c
e.<TBD=Y582�96N&H&N�B N�Z�@KD=t~-:�2j1�36N�1�N�<�2458N-C(~-:�24362458N-C�9624<&P
243bBD=\1�N-CE7 U�7 B 7DH�=�HMH&2;=?1�B 7D`4=?3R24BT1�367 </`�7 1�7 NxH&2�2���P
N�<�243G=�`�7	@N�<MNx<�N/Xa2	CrH&2	`�7 3	Xa~-:�24362458N-Cb~-:�2S=?5^U/=�C
1�N-CE7 U�7 B 7DH�=�H&2	CR1�:�2	H�=?<>C6=W967DC"F
=�`�243GCE2�cA��=?3G=SN�U&9624<�243
CEN�B :/`�7 N�<�2	CaCE7 <r~-:�2^24B�1�367 </`�7 1�7 NyH&2^2��&N�<�243G=�`�7	@N�<RH&2
`�:�581�BD=�2	Ca<�2	`�2	C6=?367 N�=?1�B 7D`4=?3A:�</=�<�:�24zW=�H&2��/<�7D`�7	@N�<
H&2$`�N�</CE7DC"9624</`�7D=�c�e.<b24B�`4=�CENiH&2T<�Ny=?1�B 7D`4=?3a24B�1�367 <&P
`�7 1�7 N^H&2a2��&N�<�243G=�`�7	@N�<(XW:�</=g�/365_= H&2a:�<_58N&H&24B NTN�U&P
CE2436zW=�`�7 N�</=?BA2	C�`�N�</CE7DC"9624<-962b`�N�<I:�</=|�/365_=�� ® ÓrCE7
1/=?3G=|96N&H&N � ® Ê � prCE2�`�:�581�B 2�~-:�2rC6Ê Ó � p�ctejC
H&2	`�7 3	X/C/@N�B N_CE2 :/C6=?3�@=?<iBD=�CY362	C"96367D`4`�7 N�<�2	Cj967 1�NyÇ�uavAÇ
~-:�2^<�Ni1�:�2	H�=?<rCE243fC6=W967DC"F�2	`G /=�C4X�wR=�H&245\@=�CaCE2$H&24U�2
`�:�581�B 7 3.~-:�2Y�(ÓA`�N�<-967 24<�2�24B&zW=?B N�3tp�24<8`4=�H�=f362	C"96367D`dP
`�7	@N�<y967 1�NyÇ�uavAÇ\<�N�C6=W967DC"F�2	`G /=�c
ÇjN�<�2	C"9G=y<�:�24zW=yH&2��/<�7D`�7	@N�<�H&2_`�N�</CE7DC"9624</`�7D=yH&2$�/3EP
5_=�C4Xi~-:�24362458N-C\=�H&245\@=�C\N�U&9624<�243xH&2MF�N�365_= =?:&P
96N�5\@=W967D`4=gC/@N�B NfBD=�C�H&7D=?Z�<�N-CE7DC�~-:�2YCEN�<$5R@K <�7 5_=�C�H&7D=?Z?P
<�N-CE7DC4c&��=?3G= 24B B N8CEN�<�<�2	`�2	C6=?367D=�C.:�</=$CE24367 2gH&2f3624Z�BD=�C
1/=?3G=;H&2�962	`d9G=?3+`�:A@=?B 2	CiH&2rB N-C�F
=?B B N-CiCEN�<�H&7D=?Z�<�N-CE7DC
5R@K <�7 5_=�C4X�w-=$~-:�2g5^:/`G �N-C.F
=?B B N-CYCE243�@=?<i`�N�</CE7DC"9624<-962	C
`�N�<;24Bj58N&H&24B NbN�U/CE2436zW=�`�7 N�</=?B.=?:�</~-:�2�<�N�CE2	=?<�H&7 P
=?Z�<�N-CE7DCf5R@K <�7 5_=�C4c(e.B.CE7 Z�:�7 24<-962_=?B Z�N�367 9658Ny1�2436587 962
Z�24<�243G=?3t2	C"9G=�Ct3624Z�BD=�C4c
�i

���/�W���	Ã;�h­�® 2	=gÇ ® L � ® X � ® Q(:�</=YF�:�</`�7	@N�<$~-:�2�1�243EP
587 962$24zW=?B :/=?3gCE7�BD=_�/365_=�� ® 2	Cg`�N�</CE7DC"9624<-962^`�N�<rBD=
�/365_=8� ® c/��=?3G=T`4=�H�=$1�N-CE7 U�B 2fF
=?B B N8�(ÓTH&2gBD=$5_=W96367 s
H&2��/365_=�C4XhCE2	=��b[���Ói:�</=RzW=?367D=?U�B 2_U�N�N�B 2	=?</=R~-:�2
=?B 5_=�`�24</=iCE7�24B�F
=?B B N+�(Ó$2	Cf:�</=iH&7D=?Z�<�N-CE7DCa5R@K <�7 5_=�X
wRCE2	=~�fÇ���ÓT:�</=_zW=?367D=?U�B 2TU�N�N�B 2	=?</=_~-:�2^=?B 5_=�`�24</=
CE7�:�<iF
=?B B N8�(Óf2	Ct:�<y`4=?</H&7DH�=W96N$zt@=?B 7DH&N$1/=?3G=TBD=^Z�24<&P

243G=�`�7	@N�<�H&2_<�:�24z�N-CfF
=?B B N-CT~-:�2_1�:�2	H�=?<�B B 24Z-=?3T=RCE243
H&7D=?Z�<�N-CE7DCa5R@K <�7 5_=�C4c���=?3G=_`4=�H�=�1�N-CE7 U�B 2^F
=?B B Ny�(Ó$CE2
CE:�1�N�</H&3�@=$7 <�7D`�7D=?B 5824<-962T~-:�2��fÇ���Ó �Mz�243GH�=�H&2436N/c
e.B�1�367 58243j1/=�CEN^`�N�</CE7DC"962A24<�zW=?B 7DH�=?3�CE7 ��� L
`4=�CEN^H&2
<�N�F
=?B B N�Q^1�:�2	H&2RCE2438BD=|H&7D=?Z�<�N-CE7DC^5R@K <�7 5_=�c ��� 2	C
:�</=8H&7D=?Z�<�N-CE7DC.5R@K <�7 5_=$CE79�b[��
	E�>Ç ® L � ® X ��� ® Qdc
��=?3G= 96N&H&N^F
=?B B N_CE7 581�B 2 �(Ó�X&BD=^7 Z�:/=?BDH�=�Ho�fÇ���Ó ���
�b[��
	 H&24U�2RCE243_C6=W967DC"F�2	`G /=�X�1/=?3G=rZ-=?3G=?<-967 s	=?3^~-:�2
<�N_2��&7DC"9624<y5\@=�CYH&7D=?Z�<�N-CE7DC�5R@K <�7 5_=�C4c
® 7�����<�N$2	C�:�</=$H&7D=?Z�<�N-CE7DCj5R@K <�7 5_=�X�BD=�CtCE7 Z�:�7 24<-962	C
3624Z�BD=�C�H&24U�24<iCE243.24zW=?B :/=�H�=�C�1/=?3G=f96N&H&NgF
=?B B N 1�N-CE7 U�B 2
L�2���`�241&96N ���TQ.24<+24B�587DCE58N8N�3GH&24<yCE2	`�:�24</`�7D=?B�24<y24B
~-:�2 =?1/=?362	`�24<�24<iBD=^5_=W96367 sgH&2a�/365_=�C4c&ejC"9G=�Cj3624Z�BD=�C
Z-=?3G=?<-967 s	=?<;BD=|H&2�962	`4`�7	@N�<\`�N�36362	`d9G=rH&2+BD=|H&7D=?Z�<�N-CE7DC
5R@K <�7 5_=$1/=?3G=$:�<+58N&H&24B N8N�U/CE2436zW=�`�7 N�</=?B ­

��=?3G=Y`4=�H�=tF
=?B B Na�(Ót`�N�< BD=Y�/365_=A� ® Ó�X�BD=Y7 Z�:/=?B P
H�=�H&�b[���Ó �¯Ç���Ó�
IÇ ® L � ® X � ® Ó�QtH&24U�2^C6=W9EP
7DC"F
=�`�243GCE2�c
��=?3G=f`4=�H�=fF
=?B B NT�h�g~-:�2Y7 </`�B :�w�2A< 
>pY<�N&H&N-C4X
H&N�</H&2T<�����X�w+~-:�2^1�:�2	H&2^CE243aN�U&9624<�7DH&Ni:/C"P
=?</H&N$:�<�F
=?B B N8�(Ó-L
~-:�2g7 </`�B :�w-=T<y<�N&H&N-CGQ.w_:�<
F
=?B B NyCE7 581�B 2$���WL
~-:�2$<�Ni2	C"962^7 </`�B :�7DH&Ni24<��(Ó�Q
24<-96N�</`�2	C �b[���Ó�� �fÇ��+� �MF
=?BDCEN/c

��� ��Ã ��

�h­ �h=$9G=?U�BD=��$5^:�2	C"963G=$:�<+362	CE:�5824<RH&2 BD=�C
3624Z�BD=�ChZ�24<�243G=�H�=�C(1/=?3G=A24B�2"V"24581�B NgH&24B&CE7DC"96245_=a1�N�B w-P
U�N��|2���9624</H&7DH&N/c��h=+Z�24<�243G=�`�7	@N�<|H&2�BD=�C 3624Z�BD=�Cg1/=?3G=
z�24367 ��`4=?3�CE7&:�<^F
=?B B Nf2	C�:�</=gH&7D=?Z�<�N-CE7DC�5R@K <�7 5_=�X�Nf<�N/X
1�:�2	H&2$ /=�`�243GCE2 F�:�243G=iH&2^BJ@K <�2	=�X/w-=�~-:�2^2	C"9G=�Ca3624Z�BD=�C
CEN�<^CE7 24581�362.BD=�Ch587DCE5_=�C(1/=?3G=A`�:/=?BD~-:�7 243h58N&H&24B NaN�U&P
CE2436zW=�`�7 N�</=?B¸c��h=�1/=?3E962$U/=WVE=iH&2$BD=�9G=?U�BD=imi5^:�2	C"963G=
B N-Cj362	CE:�B 9G=�H&N-Cj=�CE7 Z�</=�H&N-C.=TBD=�CjzW=?367D=?U�B 2	C@�fÇSw �b[
963G=�Ci24zW=?B :/=?3iBD=�C�3624Z�BD=�C_1/=?3G=�BD=��/365_=;H&24Bf58N&H&2�P
B NkN�U/CE2436zW=�`�7 N�</=?B�� ® � l ��XY��Xgp�Xfp�Xgp�Xgp�n	�.c ® @N�B N



�/% �����	��

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

Çj:/=�H&36N�� ­ vY2	CE:�5824<RH&2 BD=�Ct3624Z�BD=�C�Z�24<�243G=�H�=�Cj1/=?3G=^24BhCE7DC"96245_=$1�N�B w�U�N��i2���9624</H&7DH&N
���������
	���
 ����� ������� ������������	����! "�$# %'& (*) �������*+"����	����*,-+"�$# %'& (*)
��	������
./������� 0 0 0 �������*+"����	����*+1 2�$# %'& (*)
0 0 0 ������������	����*34�$# %'& (*) �������*+"����	����*+-3"�$# %'& (*)
��	��534�
./������� �����6,7�8��	��5,49/	���
 ����� :���,;� �������! "�$��	����! 29/	���
 ����� :����! '�
���������$��	����79/	���
 ����� :����<� 0 0 0 0 0 0
�������7�=��	����*,4�$# %'& (*) �������*+4�$��	����*+"9/	���
 ����� :����*+;� �����6,1 <34�8��	��6,1 <329/	���
 ����� :���,1 <3;�

BD=_24zW=?B :/=�`�7	@N�<RH&2^BD=�CY3624Z�BD=�CAH&24U�2T /=�`�243GCE2 24<RBJ@K <�2	=�c
�h=a24zW=?B :/=�`�7	@N�<TH&24B�58N&H&24B NfN�U/CE2436zW=�`�7 N�</=?B?2	C�CE7 581�B 2�P
5824<-962 :�</=81�36N�1/=?Z-=�`�7	@N�<iH&2gzW=?B N�362	CtU�N�N�B 2	=?<�N-C4c
�h=�24zW=?B :/=�`�7	@N�<bH&2^BD=_5_=W96367 s$H&2TF
=?B B N-CA2	Ca5^:�w+CE7 5$P
7 BD=?3A=$BD=$F�N�365_=^1�36N�1�:�2	C"9G=$24<yBD=$582�96N&H&N�B N�Z�@KD=^��[a�dc® 7 <;245^U/=?36Z�N+24<;<�:�2	C"963G=+1�36N�1�:�2	C"9G=�X(B N-C F
=?B B N-C 7 <&P
`�B :�w�24<r<�N&H&N-Ca24<bB :�Z-=?3gH&28`�N�581�N�<�24<-962	C4c���N�3A9G=?<&P
96N/X�24Ba@:�B 967 58Nf1/=�CENfCE243�@=ABD=aCE:/C"967 96:/`�7	@N�<$H&2t`4=�H�=a<�N&H&N
1�N�3.=?B Z�:�<�NgH&2YCE:/C�`�N�581�N�<�24<-962	C4c?e.<$24B&2"V"24581�B N H&24B
CE7DC"96245_=T1�N�B w�U�N��_2���9624</H&7DH&N/X-24B�F
=?B B N$��Ï$L{F
=?B B N^24<�24B
<�N&H&N �-QYCE243�@KD=82	~-:�7 zW=?B 24<-962^=�B N-CYF
=?B B N-CA24<bB N-Ca`�N�5$P
1�N�<�24<-962	C Ë�Ë ��Ì4Î-X Ë �c�WÎ-X Ë ugÌ	Î-X Ë uaÑWÎ�Î ��24B�F
=?B B N8�.Ì"Í
CE243�@KD=^2	~-:�7 zW=?B 24<-962T=$B N-CtF
=?B B N-C Ë�Ë �bÒ �bÑ?Î-X Ë �c� �bÑ?Î-XË uAÐ �bÑWÎ-X Ë uaÒ �bÑWÎ�Î ��w+=�C	@Kh`�N�<+96N&H&N-CYBD=�CaH&7D=?Z�<�N-CE7DC
5R@K <�7 5_=�C4c
�h=\7 <&F�N�365_=�`�7	@N�<�H&2�96N&H�=�CRBD=�CR1�N-CE7 U�B 2	CbH&7D=?Z�<�N-CE7DC
5R@K <�7 5_=�CaCE2T24</`�:�24<-963G=?<R=?B 5_=�`�24</=�H�=�CY24<R2	C"9G=_5_=WP
96367 sRw;24BA`�N�<WV":�<-96N�H&2R3624Z�BD=�C$=�CEN&`�7D=�H�=�C4c���N�3$9G=?<&P
96N/X�C/@N�B N^2	Ct<�2	`�2	C6=?367 N^`4=?BD`�:�BD=?3t2	C"9G=^5_=W96367 sfw_BD=�C�362�P
Z�BD=�C+=�CEN&`�7D=�H�=�C�:�</=Sz�24s�cY��=?B `�N�58NkCE:/`�2	H&2�24< BD=
582�96N&H&N�B N�Z�@KD=+��[a�dX�2	C"962�963G=?U/=WV"NbCE2�1�:�2	H&2�362	=?B 7 s	=?3
F�:�243G=xH&2�BJ@K <�2	=�XaC/@N�B NIBD=\24zW=?B :/=�`�7	@N�<�H&2�BD=I5_=W96367 s
H&2��/365_=�C+w�BD=�C+3624Z�BD=�CR=�CEN&`�7D=�H�=�C+CE2;H&24U�2� /=�`�243
24<|BJ@K <�2	=�c �A:�2	C"963G=+=?1�36N��&7 5_=�`�7	@N�<rZ�24<�243G=yH&28F�N�365_=
=?:&96N�5\@=W967D`4=kC/@N�B NSBD=�C+H&7D=?Z�<�N-CE7DCy~-:�2|CEN�<�5R@K <�7 5_=�C
1/=?3G=+:�<;58N&H&24B NRN�U/CE2436zW=�`�7 N�</=?B.`�N�</`�362�96N/X(1�2436NR24<
BD=i582�96N&H&N�B N�Z�@KD=_��[a�a2	C"96Ni<�Ny2	C"9G=�Z-=?3G=?<-967 s	=�H&N/X�w-=
~-:�2_C/@N�B NyCE2$:/C6=�BD=i5_=W96367 s8H&2^�/365_=�Ca1/=?3G=�Z�24<�243G=?3
BD=�Ct1�N-CE7 U�B 2	CAH&7D=?Z�<�N-CE7DC4c
e.B�`�N-C"962jH&24B&`(@=?BD`�:�B NaH&2jBD=Y5_=W96367 s�H&2.�/365_=�C(2	Ch2��&1�N?P
<�24</`�7D=?Bt`�N�<�362	CE1�2	`d96Nr=?B�<f@:�582436NrH&2y`�N�581�N�<�24<-962	C
24<S24Bt`4=�CEN�H&2y��[a�dX�w�24<;<�:�2	C"963G=b582�96N&H&N�B N�Z�@KD=+2	C
2��&1�N�<�24</`�7D=?B(`�N�<y362	CE1�2	`d96N_=?B�<f@:�582436N8H&2 <�N&H&N-C4c�e.B
`4=?BD`�:�B N+H&2$BD=i5_=W96367 s$H&2$�/365_=�Ca1/=?3G=_96N&H&Ni967 1�N+H&2
F
=?B B N-CjL
CE7 581�B 2	C4X�H&N�U�B 2	C4c c c Q�2	Ch`�N�581�B 2"V"N/X4w =Yz�2	`�2	C�7 <&P
`�B :/CEN$7 <�z�7D=?U�B 2�c�e.<�2	C"96N-C�`4=�CEN-C.2	Cj<�2	`�2	C6=?367 N^`�2�X<�7 3GCE2
=AF
=?B B N-C�CE7 581�B 2	C�NfH&N�U�B 2	Ch1/=?3G=a~-:�2�24B-5_=?<-9624<�7 587 24<&P
96N_H&2gBD=^5_=W96367 sgH&2f�/365_=�CtCE2	=^z�7D=?U�B 2�c&uA:�</~-:�2g2	C"962
1�36N�U�B 245_=y2��&7DC"962�X� /=�wb~-:�2$9624<�243 24<|`�:�24<-9G=+~-:�2824B
:/CEN8H&2gB N-Cj<�N&H&N-C�24<yBD=TZ�24<�243G=�`�7	@N�<iH&2fBD=^5_=W96367 sgH&2
�/365_=�C4X� /=�`�2T~-:�2 BD=8582�96N&H&N�B N�Z�@KD=^~-:�2T1�36N�1�N�<�2458N-C
CE2	=R5_=�C 2���`�7 24<-962�w�CE2	=R=?1�B 7D`4=?U�B 2�=R5\@=�Cg967 1�N-C^H&2
1�36N�U�B 245_=�Ct~-:�2fBD=^582�96N&H&N�B N�Z�@KD=T��[a�dX&w-=$~-:�2f24B�<�:&P

582436NMH&2k<�N&H&N-C|CE7 24581�362kCE243�@=x5824<�N�3�N 7 Z�:/=?B_=?B
<f@:�582436NyH&28`�N�581�N�<�24<-962	C4c��h=�582�96N&H&N�B N�Z�@KD=_[Y] <�N
362	~-:�7 24362�24B�=?B 5_=�`�24</=WV"2.H&2�BD=t5_=W96367 s.H&2��/365_=�C4X�1�2436N
H&24U�2|362	=?B 7 s	=?3y1�3�@=�`d967D`4=?5824<-962b96N&H&Nk24Bg1�36N&`�2	CENS24<
BJ@K <�2	=�cWuaH&245\@=�C4X?=?:�<$362	`�N�Z�7 24</H&NaB N-C�`�N�<&È/7D`d96N-C�F�:�243G=
H&2yBJ@K <�2	=�X�2	C^<�2	`�2	C6=?367 Nr=?1�B 7D`4=?3T9�@2	`�<�7D`4=�C^H&2�> ©{ª¸ª¸©{´�·¨4¦�ª X�~-:�2$CEN�<rH&2^N�3GH&24<R2��&1�N�<�24</`�7D=?B¸X�1/=?3G=�H&2�962	`d9G=?3
BD=_H&7D=?Z�<�N-CE7DC�5R@K <�7 5_=�c

? � @ �$�+�A¿ !+�����$�+�A� � � ���/A+�A»h�^�
B !i�%!&���^�

e.<�2	C"962a963G=?U/=WV"NTCE2a /=T1�36N�1�:�2	C"96N^:�</=T582�96N&H&N�B N�Z�@KD=
1/=?3G=RBD=b=?:&96N�5_=W967 s	=�`�7	@N�<|w�582"V"N�3G=bH&24Bj1�36N&`�2	CENbH&2
H&2�962436587 </=�`�7	@N�<�H&28BD=iH&7D=?Z�<�N-CE7DCa5R@K <�7 5_=yH&2$:�<|CE7DC"P
96245_=�cYejC"9G=;=?1�36N��&7 5_=�`�7	@N�<\2	C"9�@=;U/=�C6=�H�=�24<I9�@2	`�<�7 P
`4=�C�1�36NWz�24<�7 24<-962	ChH&2�BD=�C(9624N�3�@KD=�ChH&2�BD=�C�`�N�5^:�<�7DH�=�H&2	C
��[a�Yw+[Y]^c�e.B(1�362�963G=W9G=?587 24<-96N_2	C"9636:/`d96:�3G=?B�24<R:�</=
1�367 58243G=bF
=�CE2�X�w�BD=r362	H&:/`4`�7	@N�<kH&24BY58N&H&24B N�24<S:�</=
CE24Z�:�</H�=TF
=�CE2�X-1�2436587 9624<y582"V"N�3G=?3�BD=T2���`�7 24</`�7D=^w_362�P
H&:/`�7 3 BD=i<�2	`�2	CE7DH�=�H�H&2_`(@=?BD`�:�B N-CfH&24B�1�36N&`�2	CENyH&2_H&7 P
=?Z�<�N-CE7DC4c?�hN&H�=�C�BD=�C�1�N-CE7 U�B 2	C�5R@K <�7 5_=�C�H&7D=?Z�<�N-CE7DC�CEN�<
36241�362	CE24<-9G=�H�=�C�24<x:�</=S5_=W96367 s�H&2b�/365_=SH&2rF
=?B B N-C
w|:�<k`�N�<WV":�<-96N�H&2i3624Z�BD=�CT=�CEN&`�7D=�H�=�C4ch�h=rH&7D=?Z�<�N-CE7DC
5R@K <�7 5_=_CE2 N�U&967 24<�2T=?1�B 7D`4=?</H&N8:�<R58N&H&24B N_N�U/CE2436zW=WP
`�7 N�</=?B�CEN�U�362gBD=_5_=W96367 sTH&2 �/365_=_H&2 F
=?B B N-CYwyBD=�CY362�P
Z�BD=�Ct=�CEN&`�7D=�H�=�C4c ® @N�B N$BD=^24zW=?B :/=�`�7	@N�<iH&2fBD=^5_=W96367 sgH&2
�/365_=�C.w$BD=�C.3624Z�BD=�C�=�CEN&`�7D=�H�=�C�CE2A362	=?B 7 s	=g24<_BJ@K <�2	=�X?24B
362	C"96N_H&24B(1�36N&`�2	CEN8CE2g362	=?B 7 s	=^F�:�243G=8H&2gBJ@K <�2	=�c
�h=$582�96N&H&N�B N�Z�@KD= 1�36N�1�:�2	C"9G=^CE2g /=$=?1�B 7D`4=�H&N8=^2"V"245$P
1�B N-Cj:/CE:/=?B 2	C.24<�BD=^H&7D=?Z�<�N-CE7DC�U/=�C6=�H�= 24<�58N&H&24B N-C4X�w
24<i24B B N-C�CE2a /=^`�N�</CE24Z�:�7DH&NT582"V"N�3G=?3jBD=T2���`�7 24</`�7D=^H&24B
`4=?BD`�:�B NkH&2rBD=SH&7D=?Z�<�N-CE7DC_5R@K <�7 5_=�cAÇjN�58N�963G=?U/=WV"N-C
F�:&96:�36N-C^~-:�24362458N-Cg2���9624</H&243TBD=+582�96N&H&N�B N�Z�@KD=y=RCE7DC"P
96245_=�C�H&7 <A@=?587D`�N-Cjw$963G=W9G=?3j1�36N�U�B 245_=�C.362	=?B 2	CjH&N�</H&2
BD= =?1�B 7D`4=�`�7	@N�<8H&2YBD=f582�96N&H&N�B N�Z�@KD=fCE2	=f5\@=�C.`�N�581�B 2"VE=�c



�����	��

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

� � ��� �R�A�A�4¼¾���a�$���^�

ejC"962j963G=?U/=WV"NA /=fCE7DH&Na�/</=?</`�7D=�H&Na1�N�3�24BA��cWH&2AÇj7 24<&P
`�7D=8wi�h2	`�<�N�B N�Z�@KD=iL
[f�.�EÆ?��� �WPo��}�p4m��WPEÇ��-Æ�Po�&p�Qdc

� � B �)���a�+�A��� �

l p�nT[a24<�<�7DC ® c$uA36<�N�<(X$�f24N�36Z�2IeAc8ÇjN�B B 7 </C4X^=?</H® `�N?9E9 �b`�Ç�=?B B :�5+c Çjw�B 7 </H&367D`4=?BA=?B Z�24U�3G=?7D`iH&2�P
`�N�581�N-CE7 967 N�<�7 ­ 96 �2fU/=�CE7D`f=?B Z�N�367 96 �5+c ��� �f£����
G.¤W«)J8I&ª�� Xhp �/L�m�Q ­ q�� �	�&q�}�}�X�p	��q?m/c

l Æ�n^�$c�
�7DC
�t=�C4X ��c P �^c ÇjN�3GH&7 243	X��/c �(:�<�s42�X
�.cW�h3G=�zj@2�P5�b=�C6CE:�wj@2	C4Xd=?</H ��c ® 9G=?36N-C
�Y7 2	`:��7¸c-[a7 P
=?Z�<�N-CE7DC�N?Fb`�N�581�B 2�� CEw&C"96245_C ­ 
�367DH&Z�7 <�ZM96 �2
582�96 �N&H&N�B N�Z�7 2	CTN?FY96 �2+��[a�T=?</H;[Y] `�N�585^:&P
<�7 967 2	C4c ������� Q ±6¬W´�¨4¬�³�ª¸©
¤W´�¨^¤W´ ����¨dªo¦�«^¨���£r¬W´¬W´�¥�G���°G¦�±d´�¦�ª¸©
³d¨ X �?m�L
��Q ­ Æ&p��?����Æ&p��-Æ&X-Æ?���?m/c

l �Wn�
fc�
�:/`G �U�2436Z�243	cj�f3��N�U�<�243AU/=�CE2	C ­ uA<b=?B Z�N�367 96 &P
587D`�582�96 �N&H$7 <$1�N�B w�<�N�587D=?B�7DH&2	=?B-96 �24N�36w�c £�I&§ 
ª¸©
¥W©{«_¦�´�¨d©
¤W´�¬W§ ����¨dªo¦�«^¨ Q�> ¦G¤W±���� � �������a¤�¨4¦��
¦G¥ � X/1/=?Z�2	Cfp	q?m!��Æ��-Æ&X�p	��q �&c

l m?n��/c�Ç�=�C6C6=?3t=?</H ��c ® 9G=?36N-C
�Y7 2	`:��7¸c�uMC"9636:/`d96:�3G=?B
=?1�1�36N-=�`G rF�N�3 96 �2iH&2	CE7 Z�<|N?FtF
=?7 B :�362�H&2�962	`d967 N�<
=?</Hk7DH&24<-967 ��`4=W967 N�<xCEw&C"96245_C4cx�o< � �	� G 
 � �"�6¶ 

�G£ � G � G.¤W´ É �t¤W´ G.¤W´/ª¸±6¤W§�¤ É �d´�¥ I�¨dª¸±d©
¬W§(¶�±6¤ 
³G¦d¨G¨4¦d¨����a¦�§ É ¤W±dª#� ��±6¬W´�³G¦ X(p	����}�c

l ��nTv c&Çj24U/=?B B N-C4X ��c-�gc-��@N�5824s�Po�T@N�1�24s�X?v c ��c��g=�C"P
`4=�Xh=?</H ® c���N�s4N/c�[a2�962436587 </=W967 N�<�N?FY1�N-C6CE7 U�B 2
587 <�7 5_=?B�`�N�<&È/7D`d9�CE2�9GCj:/CE7 <�Z^`�N�581�N�<�24<-9GCj`�B :/C"P
96243GCf=?</H��f36N�U�<�243$
t=�CE2	C4ca�o< �&% �,+ �&' (Wª > �d´ 
ªo¦�±d´�¬Wª¸©
¤W´�¬W§*)R¤W± � ¨ > ¤�Jµ¤W´x¶�±d©{´�³�© J�§ ¦d¨;¤ É �T© 
¬4·?´�¤�¨d©D¨ Xj1/=?Z�2	C_Æ&p���Æ ��X.Ç�=?3G`4=�C6CEN�<�<�2�X���3G=?</`�2�X
��:�<�2^Æ?���?m/c

l �Wn ��c&ÇjN�3GH&7 243	X?��c-�g@24z�w�X �/c��RN�<-965_=?7 <(X��.c-�h3G=�zj@2�P
�b=�C6CE:�wj@2	C4XP��c�[a:�5_=�C4X;��c ® 9G=?36N-C
�Y7 2	`:��7¸X�=?</H
��c&[f=?Z�:�2�c�uM`�N�581/=?3G=W967 z�2f=?</=?B w&CE7DC.N?F�uA�j=?</H
`�N�<-9636N�BW96 �24N�36wf=?1�1�36N-=�`G �2	C�96NA58N&H&24B PJU/=�CE2	HgH&7 P
=?Z�<�N-CE7DC4c��o< ' + ª > � I&±6¤�J/¦G¬W´�G.¤W´ É ¦�±6¦�´�³G¦a¤W´ �a± 
ª¸© ��³�©
¬W§+�d´/ªo¦�§{§ © ·-¦�´�³G¦ X�1/=?Z�2	Cgp ������p4m-��X�Æ?������c

l }	nTv c [f=�z�7DC4c [a7D=?Z�<�N-C"967D`;362	=�CEN�<�7 <�ZxU/=�CE2	H>N�<
C"9636:/`d96:�362I=?</H>U�24 /=�z�7 N�3	c �a±dª¸© ��³�©
¬W§��d´/ªo¦�§{§ © 
·-¦�´�³G¦ X�ÆWm ­ �?m&},��m/p	��X�p	��q?m/c

l qWn��/c$H&2��gB 24243	c uA<À=�C6CE:�581&967 N�<&PJU/=�CE2	H¯9636:&96 
5_=?7 <-9624</=?</`�2_CEw&C"96245+c �a±dª¸© ��³�©
¬W§"�d´/ªo¦�§{§ © ·-¦�´�³G¦ X
Æ�L¸Æ?q-Q ­ p�Æ-},��p���p�X/p	��q���c

l �Wn��/c.H&2��gB 24243	X�uTc"�b=�`:�-��N�3E96 (X�=?</HSv c.vY247 96243	c
Çj /=?3G=�`d9624367 s47 <�Z^H&7D=?Z�<�N-CE2	C�=?</HiCEw&C"96245_C4c �a±dª¸© 

��³�©
¬W§+�d´/ªo¦�§{§ © ·-¦�´�³G¦ X�Æ�P �/L
� �-Q ­ p	��},��Æ�Æ�Æ&X�p	���-Æ&c

l p	�Wn��/c�H&2��gB 24243a=?</H.
fc�Çac�/I7 B B 7D=?5_C4cY[a7D=?Z�<�N-CE7 <�Z
5^:�B 967 1�B 2�F
=?:�B 9GC4c �a±dª¸© ��³�©
¬W§ �d´/ªo¦�§{§ © ·-¦�´�³G¦ X �-Æ ­ ��},�
p ����X�p	��q�}�c

l p�p�n ��c.�f24<�2	CE24362�96 (c;�t �2y:/CE2yN?FfH&2	CE7 Z�<SH&2	C6`�367 1&P
967 N�</C 7 <�=?:&96N�5_=W962	H|H&7D=?Z�<�N-CE7DC4c �a±dª¸© ��³�©
¬W§��d´ 
ªo¦�§{§ © ·-¦�´�³G¦ X�ÆWm ­ m/p�p���m ����X�p	��q?m/c

l p�Æ�n$ÇacY�f:�2436<�24s�c¯�/=?:�B 9+H&2�962	`d967 N�< =?</H\7DCEN�BD=W967 N�<
N�<S<�N�<;B 7 <�2	=?3$1�N�B w�<�N�587D=?BYCEw&C"96245_C4c��o< ' (Wª >
�G£ � G �0)R¤W±d§ ¥ G.¤W´�·?±6¦d¨G¨g¤W´ ��³�©
¦�´/ª¸© ��³��NG.¤W« 

J8I&ªo¬Wª¸©
¤W´1�t£r¤	¥�¦�§{§ ©{´�·�¬W´�¥ �$J�J�§ ©
¦G¥y£r¬Wª > ¦�«_¬Wª 
©
³d¨ X(p	����}�c

l p �WnTv c �"CE24365_=?<�<(c ® :�1�2436z�7DCE7 N�<(XfF
=?:�B 9EPoH&2�962	`d967 N�<
=?</H F
=?:�B 9EPoH&7D=?Z�<�N-CE7DC 582�96 �N&H�C4X =?< 7 <-9636N?P
H&:/`d967 N�<(c G.¤W´/ª¸±6¤W§2��´�·?©{´�¦G¦�±d©{´�· ¶�±6¬�³�ª¸©
³G¦ X
��L
��Q ­ � �����A� ��Æ&X/p	����}�c

l p4m?nTv c �/c���=W9E96N�<8=?</H3�/c�Çj �24<(c�u\3624z�7 2,�SN?F�1/=?367 9"w
CE1/=�`�2�=?1�1�36N-=�`G �2	Ca96N+F
=?:�B 9$H&7D=?Z�<�N-CE7DC4c � �	� G 

�	�����.¶ � ��G4� � � ���W«)J/¤�¨d© I&« X(p	����p�c

l p���n�
fcg�.:�B 7DH&N�=?</H¯ÇacguAB N�</CEN �fN�<�sh@=?B 24s�c ��N-C"P
CE7 U�B 2b`�N�<&È/7D`d9GC ­ u `�N�581�7 BD=W967 N�<S962	`G �<�7D~-:�2+F�N�3
`�N�</CE7DC"9624</`�w-PJU/=�CE2	H H&7D=?Z�<�N-CE7DC4c ������� Q ±6¬W´�¨ 
¬�³�ª¸©
¤W´�¨+¤W´ ����¨dªo¦�«^¨��A£r¬W´1�T¬W´�¥ G���°G¦�±d´�¦�ª¸©
³d¨ X
�?m�L
��Q ­ Æ&p	�-Æ	��Æ�Æ?����X �f`d96N�U�243AÆ?���?m/c

l p��WnTv cfvY247 96243	c [a7D=?Z�<�N-C"967D`|362	=�CEN�<�7 <�ZkU/=�CE2	H N�<
C"9636:/`d96:�362I=?</H>U�24 /=�z�7 N�3	c �a±dª¸© ��³�©
¬W§��d´/ªo¦�§{§ © 
·-¦�´�³G¦�5 +�X/1/=?Z�2	C �?m&},��m/p	��X/p	��q?m/c

l pW}	nTv c�vY247 96243	c�uµ96 �24N�36w�N?FaH&7D=?Z�<�N-CE7DCgF�36N�5 �/3GC"9
1�367 </`�7 1�B 2	C4c �a±dª¸© ��³�©
¬W§ �d´/ªo¦�§{§ © ·-¦�´�³G¦7685 X&p ­ �-},�&����X
p	��q�}�c

l p	qWn ��c ® 9G=?36N-C
�Y7 2	`:��7g=?</HM��cA[a2	`�B 243���c uA</=?B w-967 P
`4=?Ba362	H&:�</H�=?</`�wk7 <x<�N�<IB 7 <�2	=?3i7 <-96243G`�N�<�<�2	`d9EP
2	H�CEw&C"96245_CgU�wb582	=?</CfN?FtC"9636:/`d96:�3G=?B�=?</=?B w&CE7DC4c
�o< � �	� G �a¥W²W¬W´�³G¦G¥9�d´ É ¤W±d«_¬Wª¸©
¤W´$¶�±6¤	³G¦d¨G¨d©{´�·g©{´
�TI&ªo¤W«_¬Wª¸©
³ G.¤W´/ª¸±6¤W§ K �&�6¶�� G 
 - : O Xt1/=?Z�2	C �&p��
� �&X �a=?</`�w�X���3G=?</`�2�X1��:�<�2_p	��q���c

View publication statsView publication stats

https://www.researchgate.net/publication/28142104

