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:<;�=�>@?BA CD>FEHGJIFKLEM;�IJNPO.;�IRQ$STGJGVUXW�;�Y@STGJZHN�O9;�IR?B;\[�Z^]J;�Y@;
_a`VbHcde_9fhgic@j gR_lk$j monHk$p�bLgi`Vq	remistfumigRmLj g@_vk$j min"k$p�bw`Vxdy`Mfhgic@j gR_lk$j monHkz�{i|~}"�B�i���#���	�y���i}0�t}M�y�i�|~�2�y�T�
�4���4�2���h�H��#�F�V�H�@�o�4�
�v�^�����R���o�o ¢¡ ��£M¤i¥��H����¦a§o�L¥¨�	�2©w�Fªa«�¦a�D¤i¦J¬l«�¦M¥�~¤i¦L®���¥��2£M¤@���D¤@�2¯w��2¥�£M¤R©o�u¤��2��¦MªL��¦L®	¬
�2§u¥¨�	°o����¦J�P�2£L����¥¨��±�©w��¥P«�¦J�2§�ª4«�¥�2«²¦L®	�³¥¨´M�4µ��D¤@�2¯w�	�2¥�¶J·P£M«�¥³��¤i�H��¸�L�2��¥¨�	¦V�2¥³¤��h´L±��2«¹µº¤i°i��¦J�
��§VªL��±J�2£M¤@��«�±²±�´L¥�¨�~¤@�2��¥������	�2°o�	¦V���D¤R�2¯w�	�$¥¨��°i����¦J�~¤@�2«�§o¦t¶w·P£L�+��§Vª4��±V«�±²±�´L¥�¨�~¤@�2��¥��2£M�P»¸¤�¬
±�§J®F¤i±�§o�L�2«���«�¼F¤R�2«²§i¦½�L�2§J®	��¥¨¥¨��¥³�2��¥¨´M±¹�+«�¦a¤i¦l�����	�2°o�	¦V�³°i±�§o��¤@±��H��£M¤F©4«�§@�F¶

¾$¿)ÀVÁ6Â4ÃMÄ¸Å�Æ�ÇHÂLÈÉÄ�Á

ÊË?TIRQ�GVAÌGJYRÍHGVU�]wG0KHÎlGVSTGV]wIFY@K"U$?B]ÏIFY@;HU$>R;H]wIR?BK"U$>Ð;H>Ð;�Ñ$Y@GVÒÓK"AÐ?BU$;HU�IÔÎºKHY@AÕKHÎ
Ö�× >R?BUÓGV>R>FØ2IFK�Ø Ö�× >R?BU$GV>R>DIFY@;HÒ�?BUÓÍ7ÙÚÓYRGVÛHÛ^Ü#Ú$;H>RÛHÛ^Ü(W�QÓG4ÝHÝ"ÞiN³IRQÓGÐ>RI × ÒÓZßKHÎ�> × ]iQ
AÐ;�Y@=HGJIR> Ö GV]wK"AÐGV>�AÌKHYRG½;HU$ÒàAÌKHYRGa?BAÌÑPKHYRIR;HU�IJá�ÊËQ$?BSBGl?BUÏAÐ;HU�Z\â�;VZ^>�GVSTGV]oØ
IFYRK"U�?B]7AÐ;�YR=HGJIR><YRGV>FGVA Ö STGãIRQÓG5IFYi;HÒ$?TIR?TK"U$;HS.IFY@;HÒ$?BUÓÍåä$K�KHYRØ Ö ;H>FGVÒæA\;�YR=HGJI�Ø
Ñ�S�;H]wGV>JNLIRQ$Gh?BA\AÌGVÒ$?B;H]wZaKHÎ6;VE�;H?BSB; Ö STGhÒ$;�IR;�K"UÔIRQÓG Ö GVQ�;VE^?TKHY�KHÎ�> × ]@QçAÐ;�Y@=HGJIR>
;H>#;�âvQÓK"STG�;H>#âhGVSBS�;H>(?�U$Ò$?TE^?BÒ × ;HSHA\;�YR=HGJI(;�ÍHGVUtIR>*A\;�=HGV>(GVSTGV]wIFYRK"U$?�]uAÐ;�Y@=HGJIR>
;HU¢;HS�S × Y@?BU$Í�> ×ÓÖÓè GV]wIDKHÎ#>FI × Ò$ZHá
é	I¢Q$;H> Ö GJGVUæUÓKHIFGVÒêIRQ$;�I × UÓYRGJÍ × SB;�IFGVÒæAÐ;�YR=HGJIR>ßQ�;VEHGã;ëIFGVU$ÒÓGVU$]wZìIFK

Ö GV]wK"AÌG.?BU�]wYRGV;H>R?BUÓÍ"SBZí>FGJÍ"AÌGVU�IFGVÒ¢KLEHGJYlIR?�AÌG%ÙîlÚ*ïHïHÞiá
ð A\;�YR=HGJIí?B>\KHÎºIFGVUìÒÓGV>R]wYi? Ö GVÒñ?BUëIFGJY@A\>ÐKHÎ.]wK"AÌÑPGJIR?TIR?TK"Uò;HU$ÒåU�;�I × Y@;HS

>FGVSBGV]wIR?TK"U¸á�ó½YRÍ";HU$?TôV;�IR?TK"U�>\KHY0?BU$Ò�?TE�?�Ò × ;HS�AÐ;VZåÎÉ;H?BSvIFK�ä$K × Y@?B>@Që?BUå]wGJY@IR;H?BU
GVU�E�?BYRK"U$AÌGVU�IR;HS½]J?TY@] × AÐ>RIR;HU$]wGV> Ö GV]J; × >FG�KHIRQÓGJY@>0]wK"AÌÑPGJIFGõâv?TIRQòIRQÓGVAöÎÉKHY
GV>R>RGVUtIR?B;HS+YRGV>FK × Yi]wGV>Já ð >�STK"UÓÍí;H>lIRQÓGÔYRGV>FK × Yi]wGV>vâvQ�?B]@Q<> × >FIR;H?BUßIRQÓG�A\;�YR=HGJI
;�YRGÌ÷�U$?TIFGÌ;HU$Ò7AÐ;�Y@=HGJI.Ñ�;�YRIR?B]J?BÑ�;HUtIR>aQ�;VEHG × U$SB?BAÐ?BIFGVÒß]J;�Ñ�;H]J?TIZõIFK¢Gwø^Ñ�;HU$Ò
IRQÓGV?BY Ö�× >R?BU$GV>R>JN^]wK"AÌÑPGJIR?TIR?TK"U¢A × >FI�GVU$> × GHá
ð áPîvKLâvSTGJZ5ÙîlK4âlù�ÛtÞ�>RQ$K4âv>�?BUßQ�?B>vAÌK^ÒÓGVS�IRQ$;�I½]wK"AÌÑPGJIR?TIR?TK"U¢Ñ�YRK�]wGV>@>FGV>

IZ�Ñ�?�]J;HSBSTZí?�UtEHK"STEHGaÎÉK × Yv]wK"AÐÑ6K"U$GVUtIR>Jú

û Ò$GVAÐ;HU$Ò0ÎÉKHYDYRGV>FK × Y@]wGV>�GwøÓ]wGJGVÒ$>l> × Ñ$Ñ�STZHN

û >RGVSTGV]wIR?TK"U¢GVS�?BAÐ?BU$;�IFGV>hâhGV;�=HGV>FI½]wK"AÌÑPGJIR?TIFKHY@>

û ]wK"AÐÑ6GJIR?BIFKHY@><Ò�?yü6GJY@GVUtIR?B;�IFGãIFGJYRY@?TIFKHYi?B;HSBSTZìKHY<Î × U$]wIR?BK"U$;HSBSTZHNDZ^?TGVSBÒ�?BUÓÍë;Ò�?TE�?�>R?TK"UÏKHÎ�S�; Ö KHYD?�U0;ÐU × A Ö GJY�KHÎ(AÐ;�YR=HGJIvU�?B]@QÓGV>VN
ý ·P¥¨©w��2§@©i¤@�F�Jþ�¶��VÿP¤@�2±��	¬J����¶Vþ�¶����ß�J¬L®�¤@�~¤4����¶������i�i�4����4�4�H��®	«e¤@±�«²¥�2¥��	����¦M�	�~¤@±�«²¥�2¥6¤i¦Mª
þ½¤@�2¯w��P�V��°o���	¦V�~¤R�2«�§o¦�
�0þ�´L±¹�2«�µ��+°o��¦J�6þ�§VªL��±T¶��$�2��¥¨�	¦V�2��ª�¤@�*z�����������������z��i}����|2�}��~�

®� �i�o� �!�� "	#6�|��$�2{�%J�'&u�(�*)�",+�� �y�.-M�|�0/1)P|� }M�º�2%D� }a�3-M�54*��3-M�|	��{@}�%i�0/
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û ]wK"AÐÑ6GJIR?BIFKHY@>Dâv?BIRQ$?BU0;ÐU$?�]@QÓG Ö GV]wK"AÌG�AÌKHYRG9>R?�AÐ?BSB;�YD;H>l>FIR;HU$Ò$;�Y@Òß]wK"U^ØÒ�?TIR?TK"U$>�KHÎ#]wK"AÌÑPGJIR?TIR?TK"U Ö Y@?BUÓÍçÎÉKHYRIRQ¢; × U$?BÎºKHY@A�YRGV>RÑ6K"U�>FGHá
$#;�YRI½KHÎ*IRQ$G�G&%\]J?BGVU$]wZ¢YRGV> × STIR?BUÓÍíÎºYRK"A ?BU$]wY@GV;H>R?BUÓÍÏ>FÑPGV]J?B;HSB?TôV;�IR?TK"UX?B>�ÒÓGwØ

Y@?BEHGVÒæÎÉYRK"A IRQÓGñSTK4âhGJYõYRG�' × ?TYRGVAÐGVUtIR>XÎÉKHYXGwøÓ]wGV>R>7]J;�Ñ�;H]J?TI~ZHá)(½?BEHGVU >FK"AÌG
× U�]wGJYRIR;H?BU�I~ZHN4AÌK">RI³KHYRÍ";HU$?TôV;�IR?BK"U$>+AÐ;H?�UtIR;H?BUa>RK"AÌG*GwøÓ]wGV>R>�]J;�Ñ�;H]J?TI~ZaIFKv?�U$> × YRG
IRQÓG�YRGVSB?B; Ö ?BSB?TIZ\KHÎ*ÑPGJYRÎÉKHY@AÐ;HU$]wGHá�é	UX;ÐYi;�Ñ�?BÒ$STZà]@Q�;HUÓÍ"?BUÓÍÏGVUtE^?TYRK"U�AÌGVUtIJN�IRQÓG
ÒÓGJ÷�U$?TIR?TK"UòKHÎ�GwøÓ]wGV>R><]J;�Ñ�;H]J?TI~Zê?B>0S�?T=HGVSTZåIFKë]iQ$;HUÓÍHGãÎºYRG�' × GVU�IRSTZHá�ÊìQ�;�Iß?B>
× >RGVÒ�IFK^Ò$;4ZÔAÐ;4Z Ö GV]wK"AÐG�Gwø^]wGV>R>*IFK"AÌKHYRYRKLâ.NHE�?�>R;�EHGJY@>R;^átCDQ × >JNH;½ÍHGVUÓGJYi;HSB?B>FI
KHYRÍ";HU�?TôV;�IR?TK"UàÙ>FÑ�;HU$U$?�UÓÍvAÌKHYRGhIRQÓGVU�K"UÓG�AÐ;�YR=HGJI#U$?B]@Q$GLÞiNLâhK × SBÒ Ö GuYRG�' × ?TYRGVÒ
IFK AÐ;H?BU�IR;H?BUëGwøÓ]wGV>R>à]J;�Ñ�;H]J?TIZå?BUñGJEHGJYRZåK"UÓGßKHÎaIRQÓGX]wK4EHGJYRGVÒËU$?�]@QÓGV>JNh;HU$Ò
Ö GV]wK"AÐ?BU$ÍçAÐKHYRG9>FÑPGV]J?B;HSB?BôJGVÒíâhK × SBÒàY@GVÒ × ]wGaIRQÓG.GwøÓ]wGV>R>l]J;�Ñ�;H]J?TI~Z¢]wK">RIR>Já
ó½IRQÓGJY³GwüPGV]wIR>³KHÎÓ;�ÍHGVUtI�>FÑPGV]J?B;HSB?TôV;�IR?TK"Ua?�U$]JS × ÒÓG#STKLâuGJYRGVÒ.IFY@;HU$>R;H]wIR?TK"U�]wK">FIR>

;HU$Ò�STKLâuGJYaKLEHGJY@;HSBS(UÓGJIâuKHY@=<STK";HÒXØ Ö KHIRQ�Ò × GÔIFKÏIR?BÍ"QtIFGVU$?�UÓÍàKHÎu>FK^]J?B;HS#UÓGJI�Ø
âhKHYR=^>�âv?TIRQ$?�UíIRQ$G.AÐ;�YR=HGJIlU�?B]@QÓGV>Vá
é�UñIRQ$?�>ÌÑ�;�ÑPGJYVN*âhG¢Ñ$YRGV>RGVUtIÏ;7A × STIR?yØ~;�ÍHGVU�IíAÌK^ÒÓGVS�IRQ$;�IÏÒÓGVAÌK"U$>RIFY@;�IFGV>

IRQÓGÌGVAÐGJYRÍHGVU$]wGÐKHÎ�;�ÍHGVUtI�>FÑPGV]J?B;HSB?TôV;�IR?TK"U�;HU$Ò5AÐ;�YR=HGJI9>FGJÍ"AÐGVUtIR;�IR?TK"Uã?BU�;HU
GVU�E�?BYRK"U$AÌGVU�I+ÑPKHÑ × S�;�IFGVÒ Ö Z.>FGVSTÎºØ~?BUtIFGJY@GV>FIFGVÒç;�ÍHGVUtIR>JáHCDQ$GuAÌK^ÒÓGVS�?B> × >RGVÒ�?BUÔ;
>FGJIhKHÎ+Gwø^ÑPGJY@?BAÌGVU�IR>uIRQ$;�I�>RQÓK4âËIRQ$;�I�STK^]J;HS6KHÑ$IR?BAÐ?BôV;�IR?TK"U Ö GVQ$;4E�?BKHYuKHÎ�Ñ$YRKH÷$I
AÐ;MøÓ?BAÐ?BôV;�IR?TK"U<SBGV;HÒ$>�IFKà;HU�GVAÐGJYRÍHGVUtI½Í"STK Ö ;HS�KHÑ�IR?BAÐ?TôV;�IR?TK"UXKHÎ*IRQ$GçA\;�YR=HGJI
E^?B;0ÒÓGV]wYRGV;H>RGí?BUõIFYi;HU$>R;H]wIR?TK"Uã]wK">FIR>�;HU�Ò5ÒÓGV]wYRGV;H>RGí?BU7]wK"A\A × U�?B]J;�IR?TK"U7SB?�UÓ=
STK";HÒ�>Já

*P¿,+.-0/*Ä�Â2143654È#5

û ð :<;�YR=HGJI7$�KHÑ × SB;�IFGVÒñÊË?TIRQå[�GVSTÎºØ2é	U�IFGJYRGV>FIFGVÒ ð ÍHGVU�IR>\ÊË?BSBSDó�Y@Í";HU$?TôJGé	IR>FGVSTÎ�é�UtIFKÏ[^Ñ6GV]J?�;HSB?TôJGVÒ¢[ ×ÓÖ Ø:<;�YR=HGJIR>Já

û 8 GV> × STIR>DKHÎ�IRQ$?�>D>FÑPGV]J?B;HSB?TôV;�IR?BK"Uíâl?BSBS Ö GHú

9 : GV]wYRGV;H>RGVÒ ;HAÌK × U�I�KHÎ\]wK"AÐA × U$?B]J;�IR?TK"U UÓGJGVÒ$GVÒ IFKËGwø^GV] × IFGë;IFYi;HU$>R;H]wIR?TK"U
9 ; K4âhGJY�;4EHGJY@;�ÍHGÔIFY@;HU$>R;H]wIR?TK"Uß]wK">FI
9 (½YRGV;�IFGJYlKLEHGJY@;HSBS³>RK�]J?B;HS³âuGVSTÎ;�YRGHá

<¸¿>=@?�Ã2AB3tÂDCE3F/�ÃG3F5�3^Á6ÂH?ÓÂMÈºÄ6Á

; GJI�IRQÓG9AÐ;�YR=HGJI Ö GaY@GJÑ$YRGV>FGVU�IFGVÒ¢;H>
IKJMLGNPORQ4O
S)OUTPV
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âvQ$GJYRG N ?B>Ô;�>FGJIçKHÎDÍHK�K�Ò$>����vIRQ$;�Iç;�YRGàIFY@;HÒÓGVÒ�?BUãIRQÓGàAÐ;�YR=HGJIJN Që?B>�IRQÓG
AÐ;�Y@=HGJI\Ñ$YRKHIFK^]wK"S¨N S ?�>\;5>RGJI\KHÎ.;�ÍHGVU�IR>Ï;HU�Ò T ?B>Ð;5>RGJI\KHÎ.]wK"U$UÓGV]wIR?BK"U$>
Ö GJI~âhGJGVU¢IRQ$G.;�ÍHGVUtIR>Já
CvQÓGlAÐ;�Y@=HGJIhÑ�YRKHIFK�]wK"S Q¢?B>�;Ô>FGJI�KHÎ¸÷�U$?BIFGl>FIR;�IFGaAÐ;H]iQ$?BUÓGV>uIRQ$;�I�ÒÓGV>R]wY@? Ö G

IRQÓG Ö GVQ$;VE^?TKHY@>íKHÎ�;�ÍHGVU�IR>0Ñ�;�Y@IR?B]J?TÑ�;�IR?BU$Í5?BUòIFY@;HU$>R;H]wIR?TK"U�> Ö ;H>FGVÒìK"UìIRQÓGV?TY
YRK"SBGHá^Ú$KHYDGwø^;HAÐÑ�STGHNÓ;HU0; × ]wIR?TK"U0Ñ�YRKHIFK�]wK"S¸>RÑ6GV]J?B÷$GV> Ö GVQ�;VE^?TKHY@>hKHÎ�IRQ$G½>RGVSBSTGJYVN
IRQÓG�; × ]wIR?TK"U$GJGJYà;HU�ÒòAÐ;HU�Z Ö ?BÒ$ÒÓGJY@><ÙÉâvQÓK�;�YRGX?�ÒÓGVUtIR?�]J;HSvGwøÓ]wGJÑ$I0?BUòIRQÓGV?TY
YRGV>RGJYREM;�IR?BK"UõÑ$Y@?B]wGV>oÞiá�[ × ]@Q7Ñ$YRKHIFK^]wK"S(âuK × SBÒõ;HSB>FKß?�U$]JS × ÒÓGÔY × SBGV>½ÎºKHY.âl?BU$UÓGJY
ÒÓGJIFGJYiAÐ?BU$;�IR?TK"U0;HU�ÒàGwø�GV] × IR?BK"U¢KHÎ#IRQÓGaIFY@;HU$>@;H]wIR?TK"U¸á
CvQÓGX>@?BA × SB;�IFGVÒòA\;�YR=HGJI0âuG × >FGVÒìÎÉKHYàK × YàGwø�ÑPGJY@?BAÐGVUtIR>à]wK"U$>R?�>FIR>ÏKHÎ�;

]wGVU�IFY@;HSçAÐ;�YR=HGJIõ]JSTGV;�Y@?�UÓÍì;�ÍHGVU�IJN.;HU$Ò);ËU × A Ö GJY<KHÎ\IFY@;HÒÓGJYõ;�ÍHGVUtIR>òÙ>FGJG
Ú#?TÍ × Y@G � Þiá

Trader

Trader

Trader

Trader

Trader

Trader

Trader

Market Clearing

� �²�"V|2� ��/��V«��h´M±²¤R�2�Fª�þ½¤R�2¯w�	���V�¨�2´L®	�2´L�2�

CvQÓGàIFY@;HÒÓGJY\;�ÍHGVU�IR>Ðâv?BIRQ$?BUãIRQÓG¢AÐ;�YR=HGJIÐÎÉK"SBSTKLâ ;5WhK"U�IR?BU × K × > : K ×ÓÖ STGð × ]wIR?TK"UêÙ�������Þ.Ñ$YRKHIFK^]wK"S�âv?TIRQãÑ6GJYi?TK�Ò�?B]Ð]JSTGV;�Y@?�UÓÍ�Ù! �?B]VÝHÝ"Þiá�é	UãIRQÓGßW : ð
Ñ$Y@KHIFK�]wK"S¨N$;�ÍHGVU�IR>vU$GJÍHKHIR?B;�IFG9IRQÓGaIFYi;HU$>R;H]wIR?TK"U$> Ö ZÏ> ×ÓÖ AÐ?BIFIR?BUÓÍ Ö�× Zí;HU�Ò0>FGVSBS
Ö ?�Ò$>0IFKìKHIRQÓGJYX;�ÍHGVU�IR>Já½é	Îç;HU);�ÍHYRGJGVAÌGVU�Iõ?B>¢Y@GV;H]@QÓGVÒ¸N�IRQÓG YRGV> × SBI¢KHÎÌIRQÓG
IFY@;HU�>R;H]wIR?TK"UÌ?B>�YRGJÑPKHYRIFGVÒçIFKaIRQÓG�; × ]wIR?BK"UÓGJGJYVá"CDQÓG�; × ]wIR?BK"UÓGJGJY*]wK"SBSTGV]wIR>(IFYi;HU$>�Ø
;H]wIR?TK"U�>vKLEHGJY½;í>FÑPGV]J?T÷$GVÒ¢?�UtIFGJYRE�;HS³KHÎ(IR?�AÌGHN$IRQÓGVUX]JSTGV;�Y@>lIRQÓG�A\;�YR=HGJIl;�I�IRQÓG
Gwø^Ñ�?TY@;�IR?BK"UàKHÎ�IRQÓG Ö ?BÒ$Ò$?�UÓÍ�?BU�IFGJYRE�;HS�Ù2[^AÐ?ºÝ#""Þiá
CvQÓGçW : ð Ñ$YRKHIFK^]wK"S�âv?TIRQ¢ÑPGJY@?BK�Ò$?�]a]JSTGV;�Y@?BUÓÍíâh;H>a]iQÓK">FGVUXÎÉKHY�;ÏU × A Ö GJY

KHÎ�YRGV;H>FK"U$>Vú

û :ßK">FIç]wK"AÐAÌK^Ò$?TIZ7AÐ;�YR=HGJIR>JN#;H>9âhGVSBSu;H>�>FK"AÐGíKHÎ�IRQÓGÏ>FIFK^]R=5AÐ;�Y@=HGJIR>JNKHÑPGJY@;�IFG9K"U¢Ñ$YRKHIFK^]wK"S¸EHGJYRZ0]JSTK">RGaIFKÏW : ð á

û CvQÓGõ; × ]wIR?TK"UÓGJGJYVN�;H>0;HUËIFY@;HU�>R;H]wIR?TK"U^Ø~]JSTGV;�Yi?BUÓÍ GVUtIR?TIZHNv?B>à;HUË?BU�IFGJÍHY@;HSÑ�;�YRIDKHÎ�YRGV;HSyØ2âhKHY@SBÒ0]wK"AÐAÌK^Ò$?TIZàGwø^]iQ$;HUÓÍHGV>Já

û ÊËQ$?BSBG�IFYi;HU$>R;H]wIR?TK"U�]JSTGV;�Y@?BUÓÍ�?B>+]wGVUtIFY@;HS�?TôJGVÒ¸NVUÓGJÍHKHIR?B;�IR?BK"U9?B>¸Ò$?�>FIFY@? Ö�× IFGVÒ¸á

6�78�9:6�;=<�;�7>@?1ACB�D�E�F�D�B�E�E�G�?HAJI@K.B�LM?�8N< G



� ��� �����
	��������������� ��������	��
����� ���! "���#�

û CvQÓGÐÑPGJY@?TK^Ò$?B]çU$;�I × Y@GÌKHÎ�IRQÓG\AÐ;�YR=HGJIÔ]JSTGV;�Y@?BU$ÍßAÌGV]@Q�;HU$?B>RA ;HS�STK4âv> × >IFK0IR;�=HGí>RU$;�Ñ�>RQ$KHIR>lKHÎ�AÐ;�YR=HGJI.;H]wIR?BE�?TIZ<;HU$Òõ;HU�;HSTZ�ôJGçIRQÓG Ö GVQ$;4E�?BKHY�KHÎ
IRQ$G9AÐ;�YR=HGJIv?�U0Ò$?B>R]wYRGJIFG.?�UtIFGJYRE�;HSB>Já

Agent

buy_list

sell_list

Connections
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ð ÍHGVU�I�� ���.S)Ù>FGJG � Þ�YRGJÑ$YRGV>RGVUtIR>*;�IFY@;HÒ$GJY*?BUÔIRQÓGDAÐ;�YR=HGJI*;HU$ÒÌ?�>�Ò$GJ÷�UÓGVÒ
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âvQ$GJYRGDIRQÓG%�&	'�(������(;HU$Ò)���!����������*;�YRG½SB?B>FIR>�KHÎ¸ÍHK�K^Ò$>uIRQ$;�IuIRQ$G�;�ÍHGVU�I�ÒÓGV;HSB>
âv?BIRQíÎÉKHY Ö�× Z�?BU$Íç;HU�Ò0>FGVSBSB?BU$ÍÓN�âl?TIRQàIRQÓGV?TY�YRGV>RGJYREM;�IR?BK"U0Ñ$Y@?B]wGV>Vá^CvQÓG.;�ÍHGVUtI�?B>
ÎÉYRGJGÌIFKß;HÒ$Ò�KHY�ÒÓYRKHÑõÍHK�K�Ò$>.ÎºYRK"A GV?TIRQÓGJYaKHÎhIRQÓG\SB?B>RIR>�;H>9IRQÓGÐ;�ÍHGVU�I+*�>�STK^]J;HS
>FIFYi;�IFGJÍHZàA\;VZ0Ò$?B]wIR;�IFGHá
CvQÓGÏ;�ÍHGVU�IÐAÐ;H?BU�IR;H?BU$>Ô;�SB?B>FI�KHÎ,������� �!�"�#�$��� �àâvQ$?B]iQã;HS�STK4âv>ÔIRQÓGà;�ÍHGVU�I

IFKñÒÓGJIFGJY@A\?BUÓGßâlQÓK ?BIÏ]J;HUêÒÓGV;HS�âv?BIRQò?BUòYRGJÍ";�Y@Ò�>íIFKñ; Ñ�;�YRIR?�] × SB;�YÏÍHK�K^Ò¸á
ð ]wK"U$UÓGV]wIR?TK"Uõ]J;HU Ö Gç]wK"U$>R?BÒÓGJY@GVÒ<GV>RIR; Ö SB?B>RQ$GVÒ Ö GJI~âhGJGVU7;�ÍHGVU�IR>-� �u;HU$Ò.�0/
âv?BIRQ\YRGJÍ";�YiÒíIFKçÍHK�K�Ò �01\?TÎ¸IRQ$G½;�ÍHGVU�IR>DQ$;4EHG½Ñ�;�YRIR?B]J?TÑ�;�IFGVÒÏ?�Uí;ÔIFY@;HU$>@;H]wIR?TK"U
ÍHKLEHGJY@UÓGVÒ Ö Z�Ñ$YRKHIFK^]wK"S Q5âl?TIRQ�YRGJÍ";�Y@Ò5IFK¢ÍHK�K^Ò �01�á#[^?BAÐ?BS�;�Y@STZHNP;�ÍHGVUtIR>Ô]J;HU
GV>FIR; Ö SB?B>RQàUÓGJâæ]wK"U�UÓGV]wIR?TK"U$>vKHYvÒÓYRKHÑ¢]wK"U$U$GV]wIR?TK"U$>v;�Ivâv?BSBS¨á
CvQÓGuÍ"SBK Ö ;HS�>RGJI�KHÎ6]wK"U$UÓGV]wIR?TK"U�> Tì?�>�IRQ$G × U�?TK"U9KHÎ�;HSBS^>FGJIR>�KHÎ�]wK"U$UÓGV]wIR?BK"U$>

KHÎ#;HSBS¸;�ÍHGVU�IR>JN�;HU$Òß?B>�IRQÓG.]iQ$?TGJÎ�K Ö^è GV]wIlKHÎ�;HU�;HSTZ�>@?B>�?BUàIRQ$?B>�Ñ�;�Ñ6GJY4á
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ð SBS6;�ÍHGVUtIR>D?�U\IRQÓGa>FZ^>FIFGVA ;�YRGaÒÓGV>@?TÍ"UÓGVÒíIFK Ö G½>FGVSTÎºØ~?BU�IFGJYRGV>FIFGVÒ0;HU$ÒàA�ZHKHÑ�?B]�á
CDQ�;�Il?B>JN6?BUßA\;�=�?BU$Í\;íÒ$GV]J?B>R?TK"U Ù> × ]@Q�;H>$#@[^QÓK × S�Ò¢é�ÍHKÏÎºKHYRâ�;�Y@Ò<âv?TIRQßIRQ$?B>
IFY@;HU�>R;H]wIR?TK"U�%�KHY&#@[^QÓK × SBÒ�é¸;HÒ$Ò½IRQ$?�>³?TIFGVAêIFKvA�Za?BU�EHGVUtIFKHYRZ'%tÞ6IRQÓGu;�ÍHGVUtIR>�;�YRG
K"U$SBZß]wK"U$]wGJY@UÓGVÒ7âv?TIRQXIRQÓGV?TY½K4âlU7?BAÐAÌGVÒ�?B;�IFG�Ñ�YRKH÷$IJá ð ÍHGVU�IR>9Q�;VEHG\UÓKàâ�;VZ
IFKXGV>FIR?BAÐ;�IFGÏKHIRQÓGJYÌ;�ÍHGVU�IR>+*#Ñ$YRKH÷$IR>�KHYçIRQÓGíÍ"SBK Ö ;HS�âhGVSTÎ;�YRG\KHÎvIRQÓGÏA\;�YR=HGJIJN
KHY0IFK�Ñ$YRGVÒ�?B]wIíIRQ$G7Ò$?TYRGV]wIR?TK"UìIRQ$;�IàIRQÓGõAÐ;�Y@=HGJI¢âv?BSBSvIR;�=HG5?BUòIRQÓGõÎ × I × YRGHá
CDQ$G¢AÐ;H?BUñÍHK";HSvKHÎ�IRQ$Gß;�ÍHGVUtIÏ?B>ÌIFKãGwø�GV] × IFG<IRQÓG Ö�× Z ;HU$Òå>FGVSBS�KHY@ÒÓGJYi>Ð?TI
YRGV]wGV?BEHGV>çÎºYRK"AÕ?TIR>Ì] × >FIFK"AÌGJY@>Já(CDQ × >JN#> × ]iQ�;HUñ;�ÍHGVUtIÐ?B>ç;XÎ;H?TY@STZ7;H]J] × Yi;�IFG
YRGJÑ�YRGV>FGVU�IR;�IR?TK"U KHÎl;XAÐ;�YR=HGJIÌIFY@;HÒÓGJYçIRQ$;�IÌ>FÑPGV]J?B;HS�?TôJGV>�?�UãUÓGJÍHKHIR?�;�IR?BUÓÍõ;HU$Ò
Gwø^GV] × IR?BUÓÍßIFY@;HU$>R;H]wIR?TK"U�> Ö�× I9;HSBSTKLâv>9Q$?�>aKHYÔQ$GJY�] × >FIFK"AÐGJY@>9IFKXAÐ;�=HGÏIRQÓGV?TY
KLâvU Ö�× Z^?BUÓÍçÒÓGV]J?B>@?TK"U$>JáÓCDQÓG.;�ÍHGVU�I × IR?BSB?TIZ\ÎÉYRK"A GV;H]@QßIFY@;HU$>R;H]wIR?BK"Uß?B>Jú

( J*),+ � � � � �"�#�$����-.+0�$�+� û0/ � � �1+32(�1-.+0�$�+� û ),+ � � �����"���$��� T-�0���

N
âvQ$GJYRGlIRQ$G�IFYi;HU$>R;H]wIR?TK"UàÑ$Yi?B]wG�?�>uIRQ$Ga÷�U$;HS�Ñ$Y@?B]wG½;�I�IRQÓG½GVU$ÒàKHÎ+IRQ$G½U$GJÍHKHIR?B;MØ
IR?TK"U�>�;HU$Ò0IRQÓG.Y@GV>FGJYREHG.Ñ$Yi?B]wG½EM;HS × G.Q$;H> Ö GJGVU¢> × Ñ�Ñ�SB?TGVÒ Ö ZÏIRQÓG9] × >FIFK"AÌGJYVá
CvQÓGßIFY@;HU�>R;H]wIR?TK"Uê]wK">FI0ÒÓGJÑPGVU$Ò$>\K"UìIRQÓGõ>FÑPGV]J?T÷�]ßA\;�YR=HGJI0;HU$Òò]J;HU Ö G

]J;HSB] × SB;�IFGVÒ¢?BU0;ÐU × A Ö GJY�KHÎ�Ò$?Tü6GJYRGVU�I�â�;VZ^>Jú

û )&+0� � � � �"�#�$��� T � �!� J ��� � ���oú�é�UàIRQ$?B>�Gwø^IFYRGVAÌG.]J;H>RGHN$IRQÓG.;�ÍHGVU�IR>DâhK × SBÒ
>RGJGVA IFKçQ$;4EHG½U$K�?BU$]wGVU�IR?TEHGlIFK�YRGwØ2KHY@Í";HU$?TôJG�IRQÓGV?TY�]wK"AÐA × U$?B]J;�IR?TK"UÏUÓGJI�Ø
âhKHYR=^>JN�;HU$Òàâl?BSBS�GVUÓÍ";�ÍHG�?BU0;H>vAÐ;HUtZà]wK"AÐA × U$?B]J;�IR?BEHG9;H]wIR>v;H>D?BI�IR;�=HGV>
IFK AÐ;MøÓ?BAÐ?TôJG0IRQÓGV?BY × IR?BSB?TIZHá*îvKLâuGJEHGJY4NuIRQ$?�>Ì]J;H>FG<?B> × UÓYRGV;HSB?�>FIR?B]Ï?TÎlâhG
Ñ�YRGV> × AÌG5IRQ$;�IßIRQÓGã;�ÍHGVUtIR>�;�YRG > ×ÓÖ^è GV]wI¢IFK54�687'9�:
;�:*<>=@?BAC689�=@DEAB?BF�á�é�U
Ñ�;�YRIR?B] × SB;�Y4NDÑ$YRK^]wGV>R>R?BU$ÍëK"UÓGã]wK"A\A × U�?B]J;�IR?TEHGã;H]wI�IR;�=HGV>�;HU);�ÍHGVUtIõ;
]wGJY@IR;H?BU�UÓK"U^Ø2ôJGJYRK0;HAÌK × U�I�KHÎ*IR?BAÌG�Ø�;HU�ÒßâvQ�?BSTG.IRQÓGÌ;�ÍHGVU�IR>aAÐ?TÍ"Q�I Ö G
; Ö STG0IFK5Ñ$Y@K�]wGV>R>\;7SB;�YRÍHG¢U × A Ö GJYÌKHÎaAÌGV>@>R;�ÍHGV>JN�IRQ�?B>ÌU × A Ö GJYÌâhK × SBÒ
>RIR?BSBS Ö GÐ÷�U$?BIFGÐÒ × Y@?BU$Íà;¢÷�U$?TIFGÐ]JSTGV;�Yi?BUÓÍ0ÑPGJY@?TK^Ò¸á¸CDQ × >JN+;�ÍHGVU�IR>�?�UõIRQÓG
U$K�Ø~]wK">FI(GVUtE^?TYRK"U�AÌGVUtI�âv?BS�St>FIR?BS�StQ$;4EHG�;HUç?BU�]wGVUtIR?TEHG�IFK½=HGJGJÑÌIRQÓG�U × A Ö GJY
KHÎDAÐGV>R>R;�ÍHGV>ÔSTK4â Øvâv?TIRQõIRQ$G\STK4âhGJY Ö K × U�Òõ>FGJI Ö Zõ;0Y@;�IR?TK¢KHÎ�IR?�AÌGÐ?TI
IR;�=HGV>lIFKÐÑ$Y@K�]wGV>R>v;ÐAÌGV>R>R;�ÍHG�;HU$Ò¢STGVUÓÍHIRQ¢KHÎ�IRQ$G.]JSTGV;�Y@?BUÓÍÌÑPGJY@?BK�Ò¸á

û )&+0� � � � �"�#�$��� T � �!� JHG(ÙJI<ÞLKNM';O<P;QI A	RS?JM';T9�7'UV4W;X<Y6>ZLU[;XR�RX="\�;]Roú
é�UñIRQ$?�>Ì]J;H>FGHN�IRQÓG<;�ÍHGVUtIR>ÏQ$;VEHG<;7]JSTGV;�Yí?�U$]wGVUtIR?BEHG0IFK7KHÑ$IR?BAÐ?BôJG0IRQÓGV?TY
]wK"A\A × U�?B]J;�IR?TK"U�Ñ�;�IFIFGJY@U�>½âv?TIRQ�IRQÓGçÍHK";HS(KHÎ Ö Y@?BUÓÍ"?�UÓÍ\IRQÓGÐU × A Ö GJY�KHÎ
AÐGV>R>R;�ÍHGV>DY@G�' × ?BYRGVÒÏIFK\]wK"AÌÑ�STGJIFG�;çIFY@;HU$>R;H]wIR?TK"U¢IFK\;ÌAÐ?BU$?�A × A¢á�CDQ$GJZ
]J;HUßÒÓK�IRQ�;�I Ö ZÏ]wYRGV;�IR?BUÓÍÌ;ç>FK^]J?B;HSPUÓGJI~âhKHYR=ÏKHÎ+KHIRQÓGJYv;�ÍHGVU�IR>Já�[�IFY@K"UÓÍHGJY
IR?BGV>.?BU�IRQ$?B>aU$GJI~âhKHYR=õ;�YRGÐ]wYRGV;�IFGVÒãIFK¢;�ÍHGVUtIR>�IRQ$;�I9;�YRGÐAÐK">FI9SB?T=HGVSBZ¢IFK
ÑPK">R>RGV>R>�IRQÓG.ÍHK�K^Ò$>D?BU ' × GV>FIR?TK"U0;HU�Ò¢>FGVSBSPIRQÓGVA%;�Il;çÎ;H?TYDÑ$Y@?�]wGHá
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ÊËQÓGVUÏ;HU\KHY@Ò$GJYh]wK"AÌGV>�?BU³Nt;9IFYi;HÒÓGJYh;�ÍHGVU�I�Gwø�GV] × IFGV>�IRQÓGvIFY@;HU�>R;H]wIR?TK"Uà?TÎPIRQÓG
ÍHK�K�Ò�?B>�K"U���	'��� ���!�vKHY � ������� �����l;HU$Ò�?TÎ�IRQÓGçYRGV>FGJYRE�;�IR?TK"U�Ñ$Y@?�]wGV>�> × Ñ$Ñ�SB?BGVÒ Ö Z
IRQÓG.] × >FIFK"AÌGJYl;�Y@G9;H]J]wGJÑ$IR; Ö STG�?BUàIRQÓG9] × Y@YRGVUtIDA\;�YR=HGJIv]wK"U$Ò$?BIR?TK"U$>Já
é	Î�;HUæ;�ÍHGVUtI<ÎÉ;H?BS�>íIFKò]wK"AÌÑ�STGJIFG7IRQ$GõIFY@;HU$>R;H]wIR?TK"U âv?TIRQ$?BUìIRQÓG7]JSBGV;�Y@?BUÓÍ

ÑPGJY@?TK^Ò¸N$?TI�ÒÓK�GV>lUÓKHI�YRGV]wGV?TEHGÔIRQÓGÔÑPK">R?TIR?TEHG × IR?BSB?TIZHN Ö�× Il>FIR?BSBS�Q$;H>vIFKÏÑ�;4Z¢IRQÓG
]wK"AÐA × U$?�]J;�IR?TK"UÌ]wK">FIR>Já"CDQ × >JNH?TI(?B>#ÑPK">R>@? Ö STGuIRQ$;�I*;HUÐ;�ÍHGVU�I�]wK"AÌÑ�STGJIFGV>�>FK"AÌG
KHÎ�IRQÓG9]JSTGV;�Yi?BUÓÍçÑPGJY@?TK^Ò$>hâv?TIRQ0;ÐUÓGJÍ";�IR?BEHG × IR?BS�?TI~ZHá
CvQÓGh;�ÍHGVU�IR>*?BU�IRQÓG�AÐ;�YR=HGJI(Q$;4EHG�IFKaAÐ;�=HGD;½>FGJI#KHÎ�ÒÓGV]J?B>R?BK"U$>+IFK.]wK"AÐÑ�STGJIFG

IRQÓGÔIFY@;HU$>@;H]wIR?TK"U¸áPCDQÓG9÷�IRUÓGV>R>�KHÎ*IRQÓGV>FGçÒÓGV]J?B>@?TK"U$>DIFKàIRQÓGçAÐ;�YR=HGJIa>R?BI × ;�IR?TK"U
?B>9SB;�YRÍHGVSTZ�YRGV>FÑPK"U$>@? Ö STGçÎÉKHY9âvQÓGJIRQ$GJY�;HU ;�ÍHGVUtIÔâv?BSBS Ö G\> × ]J]wGV>R>FÎ × SlÙÉY@GV]wGV?TEHG
Q$?BÍ"Q × IR?BSB?TIZÓÞ�KHYvU$KHIJá
é�U GV;H]@Qñ]JSTGV;�Yi?BUÓÍXÑ6GJYi?TK�Ò³N³IRQÓG0;�ÍHGVUtIR>\A × >RIÔAÐ;�=HG0IRQ$GíÎÉK"SBSTKLâv?BUÓÍXÒÓGV]J?yØ

>R?BK"U$>Jú

û ÊËQ$?B]iQ0KHÎ#IRQÓG.AÐ;�YR=HGJIlÍHK�K^Ò$>D>@QÓK × SBÒ Ö GaIFY@;HÒÓGVÒ��

û ÊËQ$?B]iQ¢;�ÍHGVU�Il>RQÓK × SBÒàéuIR;HSB=íIFK��

û é�>�IRQÓG9K�ü6GJYléuYRGV]wGV?BEHGVÒ¢ÍHK�K�Ò0GVU$K × Í"Q��
CvQÓGÔA\;�YR=HGJIaÍHK�K^Ò$>½;�YRGçKHYRÍ";HU$?BôJGVÒõ?BU<;ÏÑ$Yi?TKHY@?TIZ ' × G × GHN6>RKHYRIFGVÒ Ö Z<IRQÓG

Y × U$U$?BUÓÍ�Ø~;4EHGJY@;�ÍHG × IR?BS�?TI~ZÏÒÓGJY@?TEHGVÒàÎÉYRK"A IFY@;HÒ�?BUÓÍÐ;çÑ�;�YRIR?�] × SB;�Y�ÍHK�K�Ò¸á ð IDIRQÓG
Ö GJÍ"?BU$U�?BUÓÍçKHÎ(GV;H]@Q�]JSTGV;�Y@?�UÓÍÐÑPGJY@?TK^Ò¸NÓIRQÓGÔ;�ÍHGVUtIa]@Q$K�K">FGV>½;HUX?TIFGVA ÎÉYRK"A IRQÓG
SB?�>FI × >R?�UÓÍ9IRQÓGa:ßGJIFYRKHÑPK"SB?B>h]wY@?TIFGJY@?B;ÏÙ?¨á¹GHá^;HUíGwø^ÑPK"UÓGVU�IR?B;HSBSTZÌÒ$?B>RIFY@? Ö�× IFGVÒÐY@;HU^Ø
ÒÓK"A E�;�Y@?B; Ö STGlâl?TIRQ��àÑ$YRKHÑPKHYRIR?BK"U$;HS�IFK\IRQÓGaQ$?TÍ"QÓGV>FI�;4EHGJY@;�ÍHG × IR?�SB?TI~ZÐ;HAÐK"UÓÍ
IRQÓGaÍHK�K^Ò$>iÞiá
CvQÓGÐYRGV> × STI.KHÎ × >R?BU$Í¢IRQÓGí:ßGJIFYRKHÑPK"SB?B>�]wY@?TIFGJY@?B;ß?B>.IRQ$;�I�âvQ$?BSBGÌIRQÓG\;�ÍHGVU�I

YRGV]wGV?BEHGV>¢;�Ñ$Ñ$YRK4ø^?�AÐ;�IFGVSTZåG�' × ;HSa;4EHGJY@;�ÍHG × IR?BSB?TIR?TGV>íÎÉYRK"AöIFY@;HÒ$?BU$Í�Ò�?yü6GJY@GVUtI
ÍHK�K�Ò�>JNHIRQÓGv]iQ$;HU$]wGvKHÎPK"UÓGvKHÎ6IRQ$GDÍHK�K^Ò$>*?�>*;�Ñ$Ñ$YRK4ø^?�AÐ;�IFGVSTZÔG�' × ;HS2átîvKLâuGJEHGJY4N
?TÎaK"U$G<KHÎ.IRQ$GXÍHK�K^Ò$>à?B>íAÐKHYRG<Ñ�YRKH÷$IR; Ö STG<IRQ$;HUìKHIRQÓGJY@>JN�IRQÓG�]@Q�;HU$]wG�KHÎ9?TI
Ö GV?BUÓÍ�]iQÓK">FGVU9?�U$]wYRGV;H>FGV>�ÒÓY@;HAÐ;�IR?B]J;HS�STZHá ð >+IRQÓG�AÐ;�Y@=HGJI+Ñ$Y@?�]wGV>PEHGwø9;HU$Òaâ�;HUÓGHN
IRQÓGÌE�;HS × GÌKHÎ��ã]@Q�;HUÓÍHGV>JN�;HU�ÒõÑ$YRK Ö ; Ö ?BSB?TIR?TGV>lKHÎ�KHIRQÓGJY9ÍHK�K^Ò$> Ö GV?BUÓÍàÑ�?B]@=HGVÒ
?BU�]wYRGV;H>FGHá
CvQÓG.ÒÓGV]J?B>R?BK"UàK"U0âvQ$?B]iQ¢;�ÍHGVU�IvK"UÓG.>RQ$K × SBÒàIR;HST=ÏIFKí?B>�Ò$K"UÓG9?BU0;Ð>@?BAÐ?BSB;�Y

AÐ;HU�UÓGJYVá���;H]@Q�IFYi;HÒÓGJY.AÐ;H?BU�IR;H?BU$>½;ÏIR; Ö STGçâvQÓGJY@GÔ?TIa>FIFKHY@GV>a;Ï>RGJIaKHÎ�E�;HS × GV>
(�� O���N*;XY × U�U$?BUÓÍ�Ø~;4EHGJY@;�ÍHG × IR?BSB?BI~ZõKHÎvIFYi;HÒ$?BUÓÍ�ÍHK�K�Ò �7âv?BIRQ ;�ÍHGVU�I ��á*CDQÓG
× IR?�SB?TIR?TGV>uÎºKHYvGV;H]@Q<KHÎ�IRQ$GaÍHK�K^Ò$>D;�YRG�>FIFKHYRGVÒ¢?BUß;çÑ$Y@?TKHY@?BI~Z7' × G × GHá
CvQÓG.UÓGJÍHKHIR?B;�IR?TK"U¢Ñ$YRK^]wGJGVÒ$>D;H>DÎÉK"SBSTKLâv>Jú

û Ú#?TYi>FIJN$;HUß;�ÍHGVU�Il]iQÓK�K">RGV>v;ÌÍHK�K�Ò¢IFKÐIFY@;HÒÓGHá

û � >R?BU$ÍíIRQÓGÌ:ßGJIFYRKHÑPK"SB?B>½]wY@?TIFGJY@?�;^N�?TI�IRQÓGVU�]@QÓK�K">FGV>a;ÏÑPKHIFGVUtIR?�;HS�Ñ�;�YRIRUÓGJY;HU�Ò¢>FGVU$Ò$>v;çYRG�' × GV>FIDÎÉKHY Ö ?BÒ$>Vá
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û óaU\YRGV]wGV?BÑ$I�KHÎ¸IRQÓG Ö ?BÒ¸NtIRQÓGl;�ÍHGVU�I�GJEM;HS × ;�IFGV>uIRQ$GvÑ$Y@?�]wGl;HU$Òí]@QÓK�K">FGV>hIFK;H]J]wGJÑ�IvKHYvY@G è GV]wIDIRQ$G Ö ?BÒ¸á

û é	ÎÔIRQÓG Ö ?BÒË?B>¢YRG è GV]wIFGVÒ³NDIRQÓG5;�ÍHGVU�IßYRGJI × Y@U$>àIFKå>FIFGJÑ � ;HU$Ò ]iQÓK�K">RGV>
;HU$KHIRQÓGJYl;�ÍHGVU�IvIFKÐIR;HSB=íIFKÓá

û é	Î�; Ö ?BÒò?�>0;H]J]wGJÑ$IFGVÒ¸N Ö KHIRQË;�ÍHGVUtIR>ßYRGJÑPKHYRIàIRQÓG�IFY@;HU$>R;H]wIR?BK"UêIFKñIRQÓGA\;�YR=HGJI0]JSTGV;�Y@?BUÓÍ ;�ÍHGVUtI0;HU$ÒòYRGV]wKHY@ÒòIRQÓGV?TYÏYRGV>FÑPGV]wIR?TEHG × IR?BSB?BIR?TGV>JN(IRQ × >
× ÑPÒ�;�IR?BUÓÍçIRQÓG.>FGVSTGV]wIR?BK"U0IR; Ö STGV>

�+¿��ÏÇ"ÇtÆ�Ã2?$ÂH3��uÃG?�Á 5�?$ÇHÂMÈºÄ6Á =)Ä¸Å�3����ÈÁ	�

é�U Ö�× ?BSBÒ�?BUÓÍ¢;õA × STIR?yØ~;�ÍHGVU�IÌAÌK�Ò$GVSuKHÎ½;�>FK^]J?B;HS�Ñ�QÓGVUÓK"AÐGVUÓK"U¸N�K"UÓG0Q$;H>çIFK
IR;�=HGÔ?BUtIFKÐ;\]wK × UtIl>FGJEHGJY@;HS³AÐ; è KHYvÎ;H]wIFKHY@>Já
Ú#?TYi>FIÐKHÎ.;HSBS¨N�IRQÓG<A × STIR?yØ~;�ÍHGVU�IàAÌK�Ò$GVSDA × >FIí;H]J] × Yi;�IFGVSTZëYRGJÑ$Y@GV>FGVUtIíIRQÓG

Ñ$Y@K�]wGV>R>RGV>\Ñ$Y@GV>FGVUtIà?BUòIRQÓG�> ×ÓÖ^è GV]wI\KHÎ9>RI × ÒÓZHáhé	UìAÐ;HU�Zå]J;H>FGV>0?TIíYRG�' × ?TYRGV>
Ö�× ?BSBÒ$?BU$Íh;lSB;�YRÍHG�=^UÓKLâvSTGVÒÓÍHG Ö ;H>FG�IRQ�;�I�AÐ?�AÐ?B]J>¸IRQÓGh]wKHÍ"U$?TIR?TEHGhÑ$YRK^]wGV>R>FGV>+KHÎ�;
Q × AÐ;HUÔ?BU�EHK"STEHGVÒ�?�U9IRQÓG�>R?BA\?BSB;�Y�>@?TI × ;�IR?TK"U¸á ð UÔGwøÓ;HAÌÑ�STGuKHÎ�> × ]@QÔ]wKHÍ"U$?TIR?TEHGVSTZ
;H]J] × Yi;�IFGlAÌK^ÒÓGVS�?�>u[�K";�Y�Ù�
"ÊòE ;4; ÝHù"ÞiN�âlQ$?B]@QÐGVAÌÑ�STKLZ�>u]wK"AÌÑ�STGwøÌY × SBGwØ Ö ;H>FGVÒ
YRGV;H>RK"U$?BUÓÍ.;HU$Ò\STGV;�Y@U$?BU$Í�Ñ�YRK�]wGV>@>FGV>*IFK.GVA × SB;�IFGvÑ6GJY@ÎºKHY@A\;HU$]wGD;HU$Ò\]wKHÍ"U�?TIR?TEHG
Ñ$Y@K�]wGV>R>RGV>�KHÎ�;\Q × A\;HU0KHÑPGJY@;�IFKHYVá
îlK4âhGJEHGJYVN�?BUaKHY@Ò$GJY+IFKl]wY@GV;�IFGh;H]J] × Yi;�IFGhAÌK^ÒÓGVSB>³KHÎÓGVAÌGJYRÍHGVU�I+Ñ�QÓGVU$K"AÌGVU$;^N

> × ]@Q9;H>�AÐ;�YR=HGJI#;H]wIR?TE^?TIR?TGV>JNLK"UÓGuA × >FI�]wYRGV;�IFG�>R?BA × SB;�IR?TK"U.GVUtE^?TYRK"U$AÐGVUtIR>+IRQ$;�I
?BU�]JS × ÒÓGhSB;�YRÍHGDU × A Ö GJY@>#KHÎP;�ÍHGVU�IR>Já : × GDIFKaIRQÓGV?BY*]wK"AÌÑ�STGwøÓ?TI~Zç;HU$ÒÌ]wK"AÌÑ × IR;MØ
IR?TK"U�;HS�Y@G�' × ?BYRGVAÌGVU�IR>JNH[^K";�Y*;HU$ÒÔKHIRQÓGJY�]wKHÍ"U$?TIR?BEHGVSTZ9;H]J] × Y@;�IFGlAÌK�Ò$GVSB>�]J;HU�UÓKHI
Ö G × >FGVÒà;H>�Ñ�;�YRI�KHÎ�SB;�YRÍHGaA × STIR?yØ~;�ÍHGVU�ID>FZ�>RIFGVA0áÓCDQ × >JN^GVAÌGJYRÍHGVU�I Ö GVQ�;VE^?TKHY@>
;�YRG9KHÎºIFGVU<AÌK�Ò$GVSBSTGVÒ × >R?�UÓÍÐSB;�YRÍHG9]wK"S�STGV]wIR?TK"U$>vKHÎ�EHGJY@Zà>@?BAÌÑ�STGa;�ÍHGVU�IR>ÌÙ]wGVSBS × Ø
SB;�Y�; × IFK"AÐ;�IR;tÞiá¸îlK4âhGJEHGJYVNPIRQÓG�>R?�AÌÑ�STGJYD;�ÍHGVU�IR>�KHÎºIFGVUX]J;HU$UÓKHI�YRGJÑ�SB?�]J;�IFG.IRQÓG
Ñ$Y@K�]wGV>R>RGV>D?BU�EHK"STEHGVÒ¢?BU0AÐ;�Y@=HGJIDGVUtE^?TYRK"U�AÌGVUtIR>Vá
CvQ × >VN#?�U�KHY@ÒÓGJYÐIFK Ö�× ?BSBÒ >R]J;HSB; Ö SBGà;HU�ÒñZHGJI\;H]J] × Y@;�IFGX>R?BA × SB;�IR?TK"U KHÎa;

AÐ;�Y@=HGJIJNDK"UÓG5A × >FI0÷�U�Òê; Ö ;HSB;HU$]wG Ö GJIâuGJGVU ]wKHÍ"U$?TIR?TEHG5]wK"AÐÑ�STGwøÓ?TI~ZË;HU$Ò
]wK"AÌÑ × IR;�IR?TK"U$;HS¸Y@G�' × ?BYRGVAÌGVU�IR>�KHÎ#;ÌS�;�YRÍHG9U × A Ö GJY�KHÎ#;�ÍHGVUtIR>Vá
ÊõGÔ÷�U$ÒßIRQ$;�Ia> × ]iQ<; Ö ;HSB;HU$]wGÔ]J;HU Ö GÔ;H]@Q$?BGJEHGVÒ<âl?TIRQß;H]J] × Yi;�IFGVSTZ<AÌK^Ò^Ø

GVSBSBGVÒåIFY@;HU�>R;H]wIR?TK"UËÑ$YRKHIFK^]wK"SB>0;HU$ÒËY@GV;HSB?B>FIR?B]<ÒÓGV]J?B>R?BK"UòÎ × U$]wIR?BK"U$> Ö ;H>FGVÒËK"U
;�ÍHGVU�I+*�>l>RGVSTÎ�Ø~?�UtIFGJYRGV>RIJá

�P¿>=,?$Ã2AB3tÂ�¸È������P1 3 = Æ��ºÂLÈ������ 3^Á6Â� -05JÂH3��

CDQ$GÔ:<;�YR=HGJIi[^?BA >FZ^>FIFGVA â�;H> Ö�× ?BSTIDK"UXIRQÓGÔÎÉK × U$Ò$;�IR?TK"U<KHÎ�IRQ$G 8 ��Cl[�é�� ðA × STIR?yØ~;�ÍHGVU�I³>FZ^>FIFGVA ÎÉY@;HAÌGJâhKHYR=6áVCDQÓG 8 ��Cl[�é�� ð ÎÉY@;HAÌGJâhKHYR=½Ñ$YRK4E^?BÒÓGV>¸]wK"AÌØA × U$?B]J;�IR?BK"U½Î × U�]wIR?TK"U$;HSB?TIZ�Ù2[ : $��(Ý#""ÞiN4ZHGVSBSTK4âã;HU$ÒaâvQ$?BIFGwØ2Ñ�;�ÍHGV>³>FGJYRE^?B]wGV>�Ù : [�ÊêÝ#"�Ü

6�78�9:6�;=<�;�7>@?1ACB�D�E�F�D�B�E�E�G�?HAJI@K.B�LM?�8N< I
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[ ; OaÊêÝHÝ�;tÞ0IRQ$;�Iõ;HSBSBK4âÕ;�ÍHGVUtIR>�IFKì÷�U$ÒæGV;H]@Q KHIRQÓGJYõ;HU$Ò)?BU�IFGJYRKHÑPGJY@; Ö ?BSyØ
?TIZòÙ2[ ; OaÊËÝHÝ Ö Þ.>FGJY@E�?B]wGV>Vá�CDQ$GÏ>FZ^>FIFGVAÕ;HSBSTKLâv>Ôâv?BÒÓG\YRGwØ × >FGÏKHÎvIFK�K"SB>ç;HU$Ò;�ÍHGVU�IR>v;H]wYRK">@>vÒ$?yüPGJYRGVU�I�Ñ$YRK è GV]wIR>Já
é�U Ö�× ?BSBÒ$?�UÓÍlIRQ�?B>�AÌK^ÒÓGVS¨N�âuG�Q$;VEHG × >RGVÒÐIRQÓG�]wK"AÐA × U$?B]J;�IR?TK"UÏ;HU$Ò\;HÒ$EHGJYFØ

IR?B>@?BUÓÍ�]wK"AÌÑPK"UÓGVUtIR>+KHÎ�IRQ$G 8 �uCl[�é�� ð ;�Y@]@Q$?BIFGV]wI × YRGHN4; ð ÍHGVU�IRÚ$;H]wIFKHYRZíÙ �uCl[ $#;�YVÜ�uCl[ $#;�YoÞuÑ$YRKHIFK^]wK"S³]wK"AÌÑ�?BSTGJYD;HU$Ò¢;ÌSBKHÍHÍ"?BUÓÍ\;HU$Ò0Ò�?B>FÑ�SB;4Zí>FGJY@E�?B]wGV>v;�ÍHGVUtIJá

�¸¿��àÁ ? ��-054È#5 �hÄ¸Ä �#5
CDQ$G 8 ��Cl[^é � ð >FZ^>FIFGVA â�;H> Ö�× ?�STIvâv?BIRQ<IRQ$GÌÑ$YRGV> × AÐÑ$IR?TK"U<IRQ$;�I Ö GVQ$;VE^?TKHYKHÎ�A × STIR?TØ~;�ÍHGVUtIa>FZ^>FIFGVAÐ>a;H>½;ÏâvQÓK"STGç]J;HU Ö GÔ>RI × Ò$?TGVÒX?BUX]wK"U èF× U$]wIR?TK"U<âv?TIRQ
Ö�× ?BSBÒ$?BU$ÍlKHÎ¸IRQÓG�;�ÍHGVUtIR>�K"UÏ;9A\?B]wYRK�SBGJEHGVS¨á�CDQ × >JNtIRQÓGl;�Y@]iQ$?TIFGV]wI × Y@GlÑ$Y@K4E^?BÒÓGV>
ÎÉKHY.;HUõGV;H>FZ�â�;VZ�IFK¢?BU�IFGJÍHY@;�IFG\Í"STK Ö ;HS(STKHÍHÍ"?BUÓÍ¢;HU$Ò�E^?B> × ;HSB?TôV;�IR?TK"U�?BU�IFK0IRQÓG
A × STIR?yØ~;�ÍHGVU�ID>FZ^>FIFGVA0á
CvQÓGçYRGV> × STIR?�UÓÍíSTKHÍ">a;�Y@G × > × ;HSBSBZ × >FGVÒXIFK0E�?�> × ;HSB?TôJGÔIRQÓGÌ;�ÍHGVU�I Ö GVQ$;VE^?TKHY

E^?B;Ì;ÐIFK�K"S+]J;HS�STGVÒ : GVAÌK : ?B>FÑ�SB;VZHá6CDQÓG : GVAÌK : ?B>FÑ�SB;VZ0>RQÓKLâv>DGV;H]iQ�;�ÍHGVUtI½;H>
;HUÐ?�]wK"UçK"U\;½÷$GVSBÒ³N�;HU�ÒÐ>RQÓKLâv>(IRQÓGD]wK"AÐA × U$?�]J;�IR?TK"U$> Ö GJI~âhGJGVU\;�ÍHGVU�IR> × >R?BUÓÍ
;HU$?�AÐ;�IFGVÒæ;�YRY@K4âv>JávÊìQÓGVUæI~âhKì;�ÍHGVU�IR>�]wK"AÐA × U$?B]J;�IFGHNlIRQÓGV?TY<?�]wK"U$>ßAÌKLEHG
]JSTK">RGJYÐIFK7GV;H]@QòKHIRQÓGJYVNu;HU$Ò�âvQÓGVUñIRQ$GJZ�>RIFKHÑå]wK"AÐA × U$?B]J;�IR?BU$ÍõIRQÓGß;�ÍHGVU�IR>
YRGJIFY@GV;�IDIFKÐIRQÓGV?TYl?BU$?TIR?B;HS�ÑPK">R?TIR?TK"U�>�;�YRK × U$ÒàIRQÓG Ö KHY@Ò$GJY�KHÎ�IRQ$G.>R]wYRGJGVU¸á
CvQ × >VN�IRQÓGÌ>R]wYRGJGVU Ö GV]wK"AÌGV>½;ÏYRGV;HSyØ2IR?�AÌGÌÒ$?B>FÑ�S�;VZàKHÎ�IRQÓGÌ>FK^]J?B;HS�UÓGJI~âhKHYR=

KHÎ�;�ÍHGVU�IR>JN¸>RQÓKLâv?BUÓÍÏ]JS × >FIFGJYi>lKHÎu;�ÍHGVUtIR>a;H>�IRQÓGJZß]wK"A\A × U�?B]J;�IFGçKHY½]wK"U�Ò × ]wI
IFY@;HU�>R;H]wIR?TK"U$>Já
CvQÓGaK × IFÑ × IvKHÎ(IRQÓG9STKHÍHÍ"?BU$ÍÐIFK�K"S�>v]J;HU Ö G.;HS�>FK\]wK"U�EHGJYRIFGVÒ�?BUtIFKÏ:ß;�I ; ; Ö

Ò$;�IR;çÎÉKHYDÎ × YRIRQÓGJY�;HU$;HSBZ�>R?�>Já^é	UàIRQ$?�>uÑ�YRK è GV]wIJN�IRQÓG.STKHÍHÍ"?BUÓÍÌÒ$;�IR;\?B>�]wK"UtEHGJY@IFGVÒ
?BU�IFKà;�ÍHGVUtIa;HÒ è ;H]wGVU$]wZ<A\;�IFY@?B]wGV>½;HU$ÒXUÓGJI~âhKHYR=<Ò�?B;�ÍHY@;HAÐ>Já6é	I�?B>lÑPK">R>R? Ö STGaIFK
>R;HAÐÑ�STG*IRQÓGhUÓGJI~âhKHYR=9Ò�?B;�ÍHY@;HAÐ>�;�I�Ò$?Tü6GJYRGVU�I+IR?�AÌGV>³âv?BIRQ$?BUaIRQÓGh>R;HAÌG�>FZ^>FIFGVA0N
>FKÌK"U$G9]J;HU¢;HU$;HSTZ�ôJG.IRQÓG�ÒÓZ�U�;HAÐ?B]J>�KHÎ�YRGVSB;�IR?TK"U$>@Q$?TÑ�> Ö GJI~âhGJGVUß;�ÍHGVU�IR>Já

� ¿��¢ÈÉÃ4ÂMÆ4? �����0/ 3�ÃMÈ�� 3�Á6Â25
	íÈºÂ21 =,?$ÃGA 3�Â ³È �
é�U�IRQÓG Ö GJÍ"?BU$U�?BUÓÍXKHÎ�IRQ$G¢Ñ�;�ÑPGJYÐâhGßQ$;VEHGX>FIR;�IFGVÒå;5QtZ�ÑPKHIRQÓGV>R?B>ÌIRQ�;�IÐIRQÓG
ÒÓGV>RÑ�?TIFG Ö GV?BUÓÍÐA�ZHKHÑ�?B]�;HU$Òß>FGVSBÎ�Ø~?BU�IFGJYRGV>FIFGVÒ³N$IRQÓG�;�ÍHGVU�IR>JNP?BU0IRQÓGV?BY ' × GV>FIDÎÉKHY
Q$?BÍ"QÓGJYuÑ�YRKH÷$IR>JN^âv?BS�S$Ñ$YRK^Ò × ]wG½;ÌAÐ;�YR=HGJI�IRQ�;�ID?B>hKHÑ$IR?BAÐ?TôJGVÒÏK"UàÍ"STK Ö ;HS6>@]J;HSTGHá
ÊË?TIRQÏIRQÓG.ÒÓGJEHGVSTKHÑ�AÌGVUtI�KHÎ�IRQÓG.:ß;�Y@=HGJIi[^?BA AÌK^ÒÓGVS¨N^?TI�?B>�UÓK4â Q$?TÍ"QíIR?BAÌG½IFK
Ñ$Y@K4EHG*IRQÓG(E�;HSB?BÒ�?TI~ZlKHÎ�IRQ$G*QtZ�ÑPKHIRQÓGV>R?B>PIRQÓY@K × Í"Q.;D>FGJI+KHÎ�E^?TYRI × ;HS�Gwø^ÑPGJY@?BAÌGVU�IR>Já
é�U�IRQÓGV>FGÌGwø^ÑPGJY@?BAÌGVU�IR>JN¸âhGÐQ$;VEHG × >FGVÒõ>FGJEHGJY@;HSuAÐ;�YR=HGJIR>.]wK"U�IR;H?BU$?�UÓÍ � ù�N

ù�Ûa;HU$ÒL�JÛHÛ.;�ÍHGVUtIR>Vá ð SBSÓ;�ÍHGVUtIR>u;�YRGv>R?�AÐ?BSB;�Y#?BUçIRQÓG�â�;VZçIRQÓGJZÌ]wK"AÌÑ × IFG�IRQÓGV?TY
× IR?�SB?TIR?TGV>JNÓâl?TIRQ¢IRQÓG�Gwø^]wGJÑ�IR?TK"UXKHÎ*YRGV>FGJYRE�;�IR?TK"U<Ñ$Y@?B]wGV>l;�IlGJEHGJY@ZßIFY@;HU$>@;H]wIR?TK"U¸á
é�U�;HS�StGwø^ÑPGJY@?BAÌGVU�IR>JN4IFYi;HU$>R;H]wIR?TK"U$>#;�YRG�ÒÓK"UÓGhE^?B;v÷�Y@>FI�Ø2Ñ$Y@?�]wG ��UÓÍ"S�?B>RQ9; × ]wIR?TK"U¸á
ð ÍHGVU�IR>Ô;�Y@GÏ]wKHÍ"U$?BIR?TEHGVSTZõ;HU$Ò ]wK"UtEHGJY@>@;�IR?TK"U$;HSBSTZ7S�?BAÐ?TIFGVÒ�Ø½?¨á¹GHá�;HU ;�ÍHGVU�I

]J;HUÔK"U$STZaÑ�;�YRIR?B]J?TÑ�;�IFG�?BUÔ;l>@AÐ;HSBS�U × A Ö GJY�KHÎ�; × ]wIR?TK"U$>#;�I#IRQÓG�>R;HAÌG�IR?BAÌG�Ò × G

6�78�9:6�;=<�;�7>@?1ACB�D�E�F�D�B�E�E�G�?HAJI@K.B�LM?�8N< F
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IFK Ö KHIRQí]wK"A\A × U�?B]J;�IR?TK"Uà;HU$ÒÏYRGV;H>FK"U$?�UÓÍ�STK";HÒ³á�CDQ$GJYRG�;�Y@G � Ò$?�>FIR?BU$]wI*ÍHK�K^Ò$>
IFK Ö GlIFYi;HÒÓGVÒ¸á ð U0;�ÍHGVU�ID>FIR;�YRIR>DK × I�Y@;HU$ÒÓK"AÐSBZÐ?BU$?TIR?B;HS�?TôJGVÒÐIFK Ö G½?BUtIFGJY@GV>FIFGVÒ
?BUY�½KHY�AÌKHYRGaÎÉKHY Ö KHIRQ Ö�× Z^?BUÓÍÌ;HU$Ò0>RGVSBSB?BUÓÍÓá
CvQÓGßIR?BAÐGJ=HGJGJÑ�?BUÓÍãÎºKHYà;HSBS�;�ÍHGVUtIR>à?B>íÑ$YRKLE�?BÒ$GVÒ Ö Zë;ã]wK"U�IFYRK"SBSTGVÒì]JSTK^]R=6N

;HSBSBK4âv?BU$Í<IRQÓGàGwø^ÑPGJY@?BAÌGVU�IFGJYÌIFK7>RSTKLâ ÒÓK4âvU�IRQ$Gà;�ÍHGVU�IR>ÐIFK7;HUëK Ö >FGJYRE�; Ö STG
>FÑPGJGVÒ¸N�KHYÏ?BU�]wYRGV;H>FGßIRQ$GßÑPGJYRÎÉKHY@AÐ;HU$]wG¢IFK�UÓGV;�YFØ2Y@GV;HSTIR?BAÌGHáué	UåY × U$>Ð?�UtEHK"STE�Ø
?BU$ÍXSB;�Y@ÍHGJY\U × A Ö GJY@>ÔKHÎ½;�ÍHGVUtIR>JNu?TIÌ?B>çKHÎºIFGVUåUÓGV]wGV>R>R;�YRZ IFK7>RSTKLâ%ÒÓKLâvU�IRQÓG
>R?�A × S�;�IR?TK"Uà]JSTK�]@=àIFKÐÑ$YRGJEHGVU�IDK4EHGJYiSTK";HÒ$?BUÓÍÌKHÎ#IRQÓG�UÓGJI~âhKHYR=0?BU�IFGJYRÎÉ;H]wGV>Vá
CvQÓG.?BU$ÒÓGJÑPGVU$Ò$GVUtIhEM;�Yi?B; Ö STGV>�;�YRGHú

û A\;�YR=HGJIl>R?BôJG½Ø�IRQÓG.U × A Ö GJY�KHÎ(;�ÍHGVU�IR>v?BU0IRQ$G.AÐ;�YR=HGJI

û A\;�YR=HGJI(>R;�I × Y@;�IR?TK"U9ØPÑ$YRKHÑPKHYRIR?TK"U9KHÎ�;�ÍHGVUtIR>#K�üPGJY@?BU$ÍvGV;H]@QçKHÎ�IRQÓGuÍHK�K^Ò$>JÜA\;�YR=HGJIõ>R;�I × Y@;�IR?TK"U)?B><G�' × ?TEM;HSBGVUtI<IFKì>FK^]J?B;HSÔUÓGJI~âhKHYR= IFGJY@A %H?�U$?TIR?B;HS
Ñ�YRK Ö ; Ö ?BS�?B>FIR?B]lÒÓGVU$>R?TIZ %^á
CvQÓG.AÐ;H?BU0AÌGV;H> × YRGVAÌGVU�IR>v?BUàGV;H]iQ¢KHÎ#IRQÓGaGwø^ÑPGJY@?BAÌGVU�IR>D;�YRGHú

û ð EHGJY@;�ÍHG �lGJI~âhKHYR= ; K";HÒ9Ø6IRQÓG�U × A Ö GJY³KHÎ�AÌGV>@>R;�ÍHGV>�IRQ$;�I�Ñ�;H>R>+IRQ$YRK × Í"QIRQ$G9UÓGJI~âhKHYR=0?BUàK"UÓG9IR?BAÌGaÑPGJY@?TK^Ò

û ð EHGJY@;�ÍHG¢C�Y@;HU$>R;H]wIR?BK"UñW�K">FI9ØaÑ$Y@KHÑ6KHY@IR?TK"U$;HS(IFKõU × A Ö GJYÔKHÎvAÌGV>R>@;�ÍHGV>IRQ�;�IvQ$;VEHG�IFK Ö GaGwø^]iQ$;HUÓÍHGVÒßIFK\]wK"AÌÑ�STGJIFG9K"UÓG.IFY@;HU$>@;H]wIR?TK"U

û ð EHGJY@;�ÍHG ð ÍHGVU�I � IR?BSB?TIZ\Ø�Q$K4âæâhGVSBS¸ÒÓKÌIRQ$G9?BU$Ò$?BE�?BÒ × ;HS�;�ÍHGVU�IR>vÒÓK��

û ó½EHGJY@;HSBS�[�K^]J?B;HSPÊõGVSTÎ;�YRGaØhQÓK4â âhGVSBS¸ÒÓK�GV>�IRQÓG9âvQÓK"STG.AÐ;�Y@=HGJIvÒÓK��

6�78�9:6�;=<�;�7>@?1ACB�D�E�F�D�B�E�E�G�?HAJI@K.B�LM?�8N< L
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; GJI × >�>FIR;�YRI9âl?TIRQ7IRQÓGÏAÌK">FI Ö ;H>R?B]\KHÎ�IRQÓGíAÐ;�Y@=HGJIR>Já��u;H]@QãKHÎ�IRQÓGíA\;�YR=HGJI
;�ÍHGVU�IR>9?B>.Y@;HU$ÒÓK"AÐSBZß?BU$?TIR?�;HSB?TôJGVÒXâv?TIRQõ;0>FGJI9KHÎhÍHK�K^Ò$>aIFKß>FGVS�S(;HU$Òõ;¢>FGJI.KHÎ
Ö�× Z\KHY@ÒÓGJYi>�IFKÐ÷�SBS2á
é�U7IRQ�?B>9Y × U¸N³IRQÓGÏ;�ÍHGVUtIR>Ì;�Y@GÏUÓKHIÔ]J;�Ñ�; Ö STGíKHÎv]@Q�;HUÓÍ"?BUÓÍ<IRQÓGV?TY Ö�× Z7;HU$Ò

>FGVS�S�S�?B>FIR>JNPKHY.GV>FIR?�AÐ;�IR?BUÓÍ0IRQÓGV?BYaÎ × I × YRG × IR?BSB?TIZHá¸CDQÓGJZ èR× >FI Ö SB?BU$Ò$SBZÏIFYi;HÒÓGÐ?BU
; × ]wIR?BK"U$>JNÓ;HU$Ò0;�IFIFGVAÌÑ$IvIFK\AÐ;MøÓ?BAÐ?TôJG½IRQÓGV?TY × IR?BSB?TIZÐK"UÓG.; × ]wIR?TK"U0;�Il;çIR?BAÌGHá
ð I9IRQÓGÌGVU$Ò�KHÎ � Û¢; × ]wIR?TK"U�ÑPGJY@?TK^Ò$>JN6IRQÓGÐAÌGV>@>R;�ÍHGV>.âhGJYRGÐ]wK"SBSTGV]wIFGVÒã;HU$Ò

]wK"SBS�;�IFGVÒê?BUtIFKë;HUæ;HÒ è ;H]wGVU�]wZìAÐ;�IFYi?yøì;HU$Òæ;ñ>FK�]J?�;HSaUÓGJI~âhKHYR=6ávCDQÓGõ>FK^]J?B;HS
UÓGJIâuKHY@=�Ò�?B;�ÍHY@;HA K"Uõ÷�Í × YRG "�;¢?BS�S × >FIFY@;�IFGV>½IRQ$G\]wK"U$UÓGV]wIR?TK"U�>aIRQ$;�I.IFY@;HÒ$GJY@>
Q$;HÒåIFKñAÐ;�=HG<IFK GV>FIR; Ö S�?B>RQëIFK KHIRQÓGJYàIFY@;HÒÓGJYi>í?BUòKHY@ÒÓGJYÏIFK�]wK"AÌÑ�STGJIFGXK"UÓG
IFY@;HU�>R;H]wIR?TK"U¸á �*EHGVUÔÍ"?TEHGVU�ÎÉ;H?TYiSTZa;HÒÓEM;HU�]wGhAÐ;�IR]iQ$AÐ;�=^?BUÓÍ�IFK�K"S�>hÙ2[ ; OaÊêÝHÝ Ö ÞiN
;HU<;�ÍHGVUtIaQ$;HÒßIFKí]wK"AÐA × U$?B]J;�IFGÔâv?TIRQß;H>lAÐ;HU�Z¢;H>�� � KHIRQÓGJY½;�ÍHGVU�IR> Ö GJÎÉKHYRG
Ö GV?BUÓÍç; Ö STGaIFKÏ]wK"AÌÑ�STGJIFG.;ÐIFY@;HU$>R;H]wIR?TK"U³á
ð >(IRQÓGl;HÒ è ;H]wGVU�]wZçA\;�IFY@?yø¢ÙÉ÷$Í × YRG " Ö Þ(>RQÓK4âl>JNHIRQÓGJYRGv?�>(UÓK.]JSTGV;�Y�Ñ�;�IFIFGJY@U

IFK7âlQ$?B]@Qå;�ÍHGVUtIR>ÏQ$;VEHGXIFK5]wK"AÐA × U$?�]J;�IFG<?BUñKHYiÒÓGJYÐIFKã]wK"AÐÑ�STGJIFG¢IFY@;HU�>R;H]oØ
IR?TK"U�>JN$âvQ$?�]@Q¢Y@GV> × STIR>l?BU¢Q$?TÍ"Q$GJYvIFY@;HU$>@;H]wIR?TK"U<]wK">RIR>�;HU�Ò<UÓGV]wGV>@>R?TI~Z0ÎÉKHY½AÌKHYRG
]wK"AÐA × U$?�]J;�IR?TK"UàIFK\;H]@Q�?TGJEHG�;ÌY@GV> × STIJá

·^¤@�M±�� ¡ ¶+·t�~¤i¦M¥2¤@®	�2«�§o¦9ÿ6§i¥��«�¦ �6¤i¥¨��±�«�¦M�uÿ6§o¦���°i´L�~¤@�2«�§i¦
þ½¤R�2¯w�	���4«�¼�� þ½¤R�2¯w�	���L¤R�2´L�~¤R�2«²§i¦

�V¶�� �V¶ � �4¶ �
��� �L¶ �o�@�o� �	�4¶ �
�i�o� �: 4¶ �i�i�o�
�@� �4¶ ���i�o�  �4¶ ���o�o� ���V¶ �w�i�o�
���o� ���V¶ ���o�i� ���L¶ ��i�o� ���L¶ �w�@�o�

·^¤@�M±�� ¡¨¡ ¶ �+©w�	�~¤i°i� ��°o�	¦V���+�2«²±�«¹�É¬ �T�H�	��·��~¤i¦L¥2¤i®	�2«�§i¦��
«�¦ �P¤@¥¨��±�«�¦M�uÿ6§o¦���°o´4�~¤@�2«�§o¦

þ½¤R�2¯w�	���4«�¼�� þ½¤R�2¯w�	���L¤R�2´L�~¤R�2«²§i¦
�4¶�� �V¶ � �V¶ �

��� �4¶ �4� �4¶  �V¶ ���
�@� �4¶ �o� �4¶ �4� �V¶ ���
���o� �4¶ ��� �4¶  
� �V¶²���
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·^¤@�M±�� ¡¨¡¨¡ ¶ ��©w�	�~¤@°o� ���	�É»6§i�2¯��t§w¤oª �T��¥¨°��R¥¨��®C��«�¦ �P¤@¥¨��±�«�¦M�
ÿ6§o¦���°i´L�~¤@�2«�§i¦

þ½¤R�2¯w�	���4«�¼�� þ½¤R�2¯w�	���L¤R�2´L�~¤@�2«�§i¦
�4¶�� �4¶ � �4¶ �

��� �V¶ �i�i�o� �i�V¶��F�i�o� ���4¶ �o�i�o�
�@� �J�o¶ �o�i�o� �o�V¶ �o�i�o� �o�	�4¶ �i�i�o�
���o� �o�V¶ �i�i�o�  
��L¶ �o�i�o� ���: 4¶ �w�i�o�

ï�á � á �  !"��� �J����� ��!����1� !

CDQ$G Ö ;H>FGVS�?BUÓG¢YRGV> × STIR>Ï;�YRGXU$KHIÏ;�Ià;HSBS�> × YRÑ$Yi?B>R?BUÓÍÓN#KHYàGJEHGVU × >FGJÎ × S¨áhCDQÓGJYRG
?B>9;¢>FIFYRK"UÓÍ<]wKHYRYRGVSB;�IR?TK"U Ö GJI~âhGJGVU5IRQÓGí;VEHGJY@;�ÍHG0UÓGJIâuKHYR=7SBK";HÒ5;HU$Ò7A\;�YR=HGJI
>R;�I × Y@;�IR?TK"UÔØ³Q$?TÍ"QÓGJY(AÐ;�Y@=HGJI*>R;�I × Y@;�IR?TK"UçY@GV> × STIR>#?BUçUÓGV]wGV>R>@?TI~ZÔÎºKHY*AÐKHYRG�]wK"AçØ
A × U$?B]J;�IR?BK"U<IFK¢;H]iQ$?TGJEHG\;0>@?BAÐ?BSB;�Y�YRGV> × STIJá ð >.AÐ;�Y@=HGJI.>R?TôJGÌ;HU$Òõ>R;�I × Yi;�IR?TK"U
?BU�]wYRGV;H>FGHN�IFYi;HU$>R;H]wIR?TK"Uì]wK">FIR>íÍHK × Ñ+N*IRQ × > Ö Yi?BUÓÍ"?BUÓÍõÒÓKLâvUì;VEHGJY@;�ÍHGõ;�ÍHGVU�I
× IR?�SB?TI~ZHá
CvQÓG Ö ;H>RGVSB?BUÓGíGwø�ÑPGJY@?BAÐGVUtIÔ>RQÓK4âl>�IRQ�;�Iç; × U�Ò$?yüPGJYRGVUtIR?�;�IFGVÒ5]wK"U�IR?BU × K × >

ÒÓK ×$Ö STGv; × ]wIR?BK"U^Ø Ö ;H>FGVÒàAÐ;�YR=HGJI�?B>uK"U$STZÌE^?B; Ö SBGvâvQ$?�STGDIRQÓGaU × A Ö GJYuKHÎ�;�ÍHGVU�IR>
?BU�EHK"STEHGVÒà?B>h>RAÐ;HSBS6;HU$ÒÏIRQÓG½AÐ;�YR=HGJI�>R;�I × Yi;�IR?TK"Uà?B>�STK4â.á ð UtZÏ?BU$]wYRGV;H>FG½?BUíIRQÓG
AÐ;�Y@=HGJI#>@;�I × Y@;�IR?TK"UÔKHY(AÐ;�YR=HGJI(>R?TôJGhYRGV> × STIR>�?�U9Y@;�Ñ�?BÒ$STZa?BU$]wY@GV;H>R?BUÓÍv]wK">RIR>(;HU$Ò¸N
IRQÓGJY@GJÎºKHYRGHN"Ò$GV]wYRGV;H>R?BUÓÍ × IR?�SB?TI~Z9KHÎ�?BU$Ò�?TE�?�Ò × ;HS";�ÍHGVU�IR>�;H>#âhGVSBSÓ;H>#K4EHGJYi;HSBS$>FK^]J?B;HS
âhGVSTÎ;�YRGHá
é�UÔ;lSB;�Y@ÍHGh;HU$ÒÔ>R;�I × Yi;�IFGVÒÔA\;�YR=HGJIJN�IRQÓGJYRG�?B>+;lÍHYRGV;�IFGJY*]@Q�;HU$]wG�IRQ$;�I�SBK4âhGJYFØ

Ñ$Yi?B]wGVÒëÍHK�K�Ò�>\âv?�SBSD;�Ñ$ÑPGV;�YVNhQÓK4âhGJEHGJYàIRQÓGX]wK"AÐÑ6GJIR?BIR?TK"UåÎÉKHYÏIRQÓGVA ?�>\EHGJYRZ
?BU�IFGVU$>FG<;HU$ÒòA\;HUtZë;�ÍHGVU�IR>0;�YRGXÎºKHY@]wGVÒòIFK�]wK"UtIFGVU$Òìâv?BIRQ Ö�× Z^?BUÓÍ7Q�?TÍ"QÓGJYFØ
Ñ$Yi?B]wGVÒàEHGJY@>R?TK"U�>�KHÎ�IRQ$G.>R;HAÌG.ÍHK�K�Ò³á

ï�á � á	��
&����� ������ ��� 
 �� � ��� ������
 ����������	� �

ð >(îl;HU�U$;HUßÙî�Ú(ïHïHÞ*>FIR;�IFGV>JN
%^áTáTáeó½YRÍ";HU$?TôV;�IR?TK"U�>*AÐ;VZÌ?BU�> × YRGhYRGVSB?B; Ö STGuÑPGJYRÎÉKHYFØ
AÐ;HU�]wG Ö Zç]wY@GV;�IR?BUÓÍ�>RÑ6GV]J?�;HSB?TôJGVÒ × U�?TIR>JáTáTá %aKHYhYRGJIFYRGV;�IR?BU$Í�?BU�IFK9AÐ;�YR=HGJI�U$?B]iQÓGV>
IRQ$;�Il;HSBSTK4â ;\Q$?TÍ"Q$STZí>FÑPGV]J?B;HSB?TôJGVÒàKHYRÍ";HU�?TôV;�IR?TK"U0IFKÐIRQ$Y@?TEHGHá
C�K.>R?BA × SB;�IFG�IRQ$?�>#Ñ$YRK^]wGV>R>JN";�ÍHGVU�IR>*âhGJYRGD;HSBSTKLâuGVÒÌIFK�;HÒ$ÒÌ;HU$ÒÌÒÓYRKHÑÌÍHK�K^Ò$>

ÎÉYRK"A IRQÓGV?TY.S�?B>FIR>JN Ö ;H>FGVÒ7K"UõIRQÓG × IR?BS�?TI~Z<IRQÓGJZ<Í";H?�UõÎºY@K"A IRQÓGÐIFY@;HU$>@;H]wIR?TK"U�Ø
IRQ × >D;HSBSBK4âv?BU$ÍÐ;HUß;�ÍHGVU�IlIFK Ö GV]wK"AÐG9;H>vA × ]@Q<KHÎ(;ÌÍHGVUÓGJY@;HS�?B>FIDKHY�>FÑPGV]J?B;HSB?B>FI
;H>�IRQ$G9AÐ;�YR=HGJIv]wK"U�Ò$?TIR?TK"U$>�;HS�STK4â.á
ð >�IRQÓGa;�ÍHGVU�IDÒÓK�GV> Ö�× >R?BUÓGV>@>JN × IR?BS�?TI~ZÐÎÉYRK"A�GV;H]@Q¢IFY@;HU$>R;H]wIR?TK"U0?�>hU$KHY@AÐ;HSyØ

?TôJGVÒXIFK Ö Gç?BU<ÛMØ��çYi;HUÓÍHGHN³;HU$ÒXY × U$U�?BUÓÍ\;4EHGJY@;�ÍHGV>.ÎÉKHYaGV;H]@QõÍHK�K^Òõ;�YRGç=HGJÑ$IJá
CDQ$G9Ñ$YRK Ö ; Ö ?BSB?TIZíKHÎ�IRQÓGÔ;�ÍHGVU�I.ÒÓYRKHÑ�Ñ�?BUÓÍÐ;HU�?TIFGVA ÎºY@K"A ?BIR>lSB?�>FIv?B>�Ò$?TYRGV]wIRSBZ
Ñ$Y@KHÑ6KHY@IR?TK"U$;HS6IFKÐIRQÓG.UÓKHYiAÐ;HSB?TôJGVÒ × IR?�SB?TI~ZHá

6�78�96�;=<�;�7�>M?HA�B�D�E�F�D�B�E�E�GM?1A�IMK.B�LM? 8=<'A�A



� � ��� �����
	��������������� ��������	��
����� ���! "���#�

0 5 10 15 20 25

0

5

10

15

20

25

0 5 10 15 20 25

0

5

10

15

20

25

0 5 10 15 20 25

0

5

10

15

20

25

0 5 10 15 20 25

0

5

10

15

20

25

� �²�"V|2����/��$���	�2°o�	¦V�Ï�D¤@�2¯w��à¥¨��°i����¦J�~¤@�2«�§o¦t�l�
�7¤i°o�	¦V�2¥ 
 �B¤�� ��¦L¥¨��°o����¦J�2�Fªñ�D¤R�2¯w�	�F�
�T���.� � �2�	�(���o��®�±��F¤R�2«²¦L°��H�	�2«�§VªL¥����T®C��� �e�2�	���
�i��®	±²��¤@�2«�¦M°��H�	�2«�§Vª4¥��M�Bª���� � �2�	� �@�o��®�±��F¤R�2«²¦L°
�H�	�2«�§VªL¥

ð Ò$Ò$?�UÓÍÏ?BIFGVAÐ>a?B>a;0Y@?�>F=�ZßÑ$YRGJÑPK">R?TIR?TK"U³á�é�U�IRQÓGÌYRGV;HS(âhKHY@SBÒ³NP?BI½A\?TÍ"QtI Ö G
ÑPK">R>R? Ö STG\IFKãAÐ;�=HGßGV>FIR?�AÐ;�IFGV>ÐKHÎ�âvQ$;�IÌÑ$Y@KH÷$IR>ÌKHIRQÓGJY\;�ÍHGVU�IR>Ï;�YRG¢AÐ;�=^?BUÓÍÓN
Ö�× Il?BUßIRQ$?B>�>R?BA × SB;�IR?TK"UßIRQ$?B>�Ò$;�IR;à?B>vÑ × YRGVSTZàÑ$Y@?BEM;�IFGHáPCDQ × >JN�;HÒ�Ò$?BUÓÍÐÍHK�K^Ò$>
Ö GV]wK"AÌGV>¢;ñA\;�IFIFGJYßKHÎç]@Q$;HU$]wGHálCDQÓG�Ñ$YRK Ö ; Ö ?BSB?TIZëKHÎÔ;HUæ;�ÍHGVUtIß;HÒ�Ò$?BUÓÍñ;
ÍHK�K�ÒçIFK�?TIR>(?BU�EHGVUtIFKHYRZÌ?B>(?�UtEHGJY@>RGVSTZ9Ñ$Y@KHÑ6KHY@IR?TK"U$;HS�IFK.IRQÓG�K4EHGJYi;HSBS$UÓKHY@A\;HSB?TôJGVÒ
× IR?�SB?TI~Z5Ù?2á¹GHá¸IRQÓGÐSTK4âhGJY.IRQÓGÌ;�ÍHGVU�I+*�>.Ñ$Y@KH÷$IR>JNPIRQÓGÐAÌKHYRGÐS�?T=HGVSTZß?TIa?B>�IFK0IFYRZ�;
UÓGJâ S�?BUÓG½KHÎ Ö�× >R?BU$GV>R>iÞiá

6�78�96�;=<�;�7�>M?HA�B�D�E�F�D�B�E�E�GM?1A�IMK.B�LM? 8=<'ACB
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CvQÓGÐÎÉK"SBSTK4âl?BUÓÍß>FGJI�KHÎD;HÒ è ;H]wGVU$]wZ5AÐ;�IFY@?�]wGV>�?B>9IRQÓGí>@U$;�ÑÓØ~>RQÓKHI�KHÎ�K"UÓG\KHÎ
IRQÓG�Y × U$>DKHÎ(IRQÓG�>FZ^>FIFGVAÕÙÚ#?TÍ × YRGV>½ï�á � ;HU$Ò�����ÞiáB$#;�IFIFGJY@U$>½>R?BA\?BSB;�Y�IFKÏIRQÓGV>FG
âhGJYRGaK Ö >FGJY@EHGVÒß?BU0;HSBSPKHÎ#IRQÓG � Û\Y × U$>hKHÎ#IRQÓG.AÐ;�Y@=HGJIl>R?BA × SB;�IFKHY4á

ï�á �Óá�� ���������� �������� ��! �'����

	 � ���� � ��� ���	� �

CDQ$GhGVAÐGJYRÍHGVUtIh>FÑPGV]J?B;HSB?TôV;�IR?BK"UÌQ$;H>*;½Ñ$YRKHÎÉK × U$ÒçGwüPGV]wI�K"UÐIRQÓGDAÐ;�YR=HGJIh]wK"U$Ò$?yØ
IR?TK"U�>�Ù>RGJGvÚ#?TÍ × YRGvï�á �Óá ð >(;�ÍHGVUtIR>u>FÑPGV]J?B;HSB?TôJG�?BUç>FGVS�SB?BUÓÍlK"UÓG�Ñ�;�YRIR?B] × SB;�Y(?TIFGVA0N
IRQÓGÌUÓGJIâuKHY@=XSTK";HÒõÒ$GV]wYRGV;H>FGV>.ÒÓYi;HAÐ;�IR?B]J;HSBSTZHá ð >a;0]wK"U$>FG�' × GVU$]wGÌKHÎh;0STK4âhGJY
UÓGJIâuKHY@=�SBK";HÒ�IRQÓGÐIFY@;HU$>@;H]wIR?TK"U7]wK">FI9;HS�>FK¢ÒÓGV]wYRGV;H>FGV>VN³âvQ$?B]iQõ;HSBSTKLâv>.;�ÍHGVU�IR>
ÍHKÐÍHGJIlQ$?TÍ"QÓGJY�ÑPGJYFØ2IFY@;HU�>R;H]wIR?TK"U × IR?�SB?TI~ZHá

·�¤i�M±�� ¡�� ¶ ���"��®	�2¥³§���þ½¤R�2¯w�	���4�H�	®�«²¤i±�«�¼F¤@�2«�§o¦
¤ � ® ª

���	�º»P§@�2¯��t§w¤iª �V�o¶ �@� ���V¶ ��� �F�V¶ �
� �4¶ �i�
·��~¤i¦L¥2¤i®	�2«�§i¦9ÿ6§o¥� ���4¶ � �� V¶ �L� �4¶  �L¶ �
��©w�	�~¤@±²±��L¤R�2´L�~¤R�2«²§i¦ �V¶  w���i� �4¶  � V�R� �V¶ ���
�� �4¶ � o�i�
��©w��~¤i°o� �+°o��¦J� �+�2«²±�«¹�É¬ �4¶ ��� �V¶ �w� �4¶ 
� �4¶ �: 

CvQÓG(K4EHGJY@;HS�S"AÐ;�YR=HGJI+>@;�I × Y@;�IR?TK"U.;HS�>FKvÒÓGV]wYRGV;H>RGV>JNVIRQ × >³SB?BA\?TIR?BUÓÍuIRQÓG�;HAÌK × U�I
KHÎ*]wK"AÌÑPGJIR?TIR?BK"Uß?BU0GV;H]iQXKHÎ(IRQÓG�AÐ;�Y@=HGJI�>FGV]wIFKHYi>�;HU�Ò¢E^?TYRI × ;HSBSBZíGVSB?�AÐ?BU$;�IR?BU$Í
;HU�Z\]wYRK">R>FØ2IR;HST= Ö GJI~âhGJGVU0Ò$?yüPGJYRGVU�Ih>RGV]wIFKHY@>JáÓCDQ$?B>hÒÓK�GV>�UÓKHIh>RK × U$ÒàSB?T=HGlÍHK�K^Ò
UÓGJâl>³ÎÉKHY�IRQÓGhAÐ;�YR=HGJIJá�îvKLâuGJEHGJY*?BI�Q$;H> Ö GJGVUÔUÓKHIFGVÒÔ?BU.IRQ$GuSB?TIFGJYi;�I × YRGlÙî�Ú*ïHïHÞ
IRQ$;�IÌ;�AÐ;�YR=HGJIÌ>RQ�;�=HGVÒÓK4âvU�KHÎÉIFGVU�K^]J] × Y@>Ì;�ÎÉIFGJYÐ?BU$?TIR?B;HS�Gwø�Ñ�STK">R?TK"U¸á ð IÌIRQÓG
GVU$ÒßKHÎ(GV;H]@Q�>RQ$;�=HGVÒ$K4âvU<IRQÓGçU × A Ö GJYDKHÎ�;�ÍHGVU�IR>½?BUß;\Í"?TEHGVU<A\;�YR=HGJI�>RGV]wIFKHY
>FIR; Ö ?BSB?TôJGV>l;�I�IRQ$GÔAÐ;MøÓ?BA × A U × A Ö GJYlKHÎu;�ÍHGVUtIR>½IRQ$;�Ia]J;HU Ö GÔ> × >FIR;H?BUÓGVÒ<?BU
IRQÓG.>RGV]wIFKHYVá

�³¿ � � 3�Ã � 3^Á6Â PÄ¸Ç�È�? ��� 3tÂ 	çÄ�ÃGA 5

ð >l>RGJGVUßÎÉYRK"A IRQ$GÔ;HÒ è ;H]wGVU$]wZßA\;�IFY@?yø¢Ò$?B;�ÍHY@;HA\>v?BUß÷$Í × YRGÌï�á � N�IRQÓGÔ;�ÍHGVUtIR>!*
>FK^]J?TGJIZ ' × ?�]R=^STZ Ò�?B>FIFY@? Ö�× IFGV>ç?TIR>FGVSTÎa?BU�IFK5;5>RGJI\KHÎaÒÓGVU$>FGVSBZ�?�UtIFGJY@]wK"U�UÓGV]wIFGVÒ
]JS × >FIFGJY@>JáÓÊË?TIRQ$?BUàIRQ$G.]JS × >FIFGJY@>VN$IRQÓG.UÓGJIâuKHYR=^>�;�YRG9;HSBAÌK">RIDÎ × SBSTZ\]wK"U$U$GV]wIFGVÒ¸á
ÚÓKHY0GwøÓ;HAÌÑ�SBGHNhâl?TIRQ$?BUò]JS × >FIFGJY0��N�]wK"U$>R?�>FIR?BUÓÍ KHÎ � ;�ÍHGVU�IR>JNDIRQÓGõÒÓGJÍHYRGJGõKHÎ
?BU�IFGJY@]wK"U$U$GV]wI�Ù?¨á¹GHáLY@;�IR?TK�KHÎ�U × A Ö GJY�KHÎ$]wK"U$UÓGV]wIR?TK"U$>#;HU$ÒÔU × A Ö GJY�KHÎÓÑ6K">@>R? Ö STG
]wK"U$U$GV]wIR?TK"U$>iÞ�âv?BIRQ$?BU�IRQÓGD]JS × >FIFGJYu?B> "�á²ù�Nt;HU$ÒçK"U$SBZÔÛ^á�� "½K × IR>R?BÒÓG�IRQÓGD]JS × >FIFGJYVá
îlK4âhGJEHGJYVN�>RK"AÌG0;�ÍHGVUtIR>ÌGJEHK"SBEHG¢;H>çÍ";�IFGJ=HGJGJÑ6GJYi>4Ù2Whé�C � Í";�IFGJ=HGJGJÑPGJYoÞiá ð

Í";�IFGJ=HGJGJÑPGJY½?B>�;HU¢;�ÍHGVU�I9áTáTáTá Ö SB;HQ Ö SB;HQ Ö S�;HQ

6�78�96�;=<�;�7�>M?HA�B�D�E�F�D�B�E�E�GM?1A�IMK.B�LM? 8=<'A�G
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; GJI × >íGwøÓ;HAÐ?BUÓG<âvQ$;�IàSB?TÎÉG¢âuK × SBÒ Ö G<ÎºKHYà;5Í";�IFGJ=HGJGJÑPGJYß;�ÍHGVU�Iàâv?TIRQ$?�Uå;
>FGJÍ"AÐGVUtIFGVÒ�AÐ;�YR=HGJIJá ð ÍHGVU�I � � Ù>RGJG*÷$Í × YRG � á��4Þ¸?B>PK"UÓG�KHÎ�IRQ$G�AÌK">FI+> × ]J]wGV>R>FÎ × S
;�ÍHGVU�IR>v?BUàIRQ$G9>FZ^>FIFGVA0N

�¸¿��Ä�Á�Ç �Æ 54ÈÉÄ�Á 5 ?�Á�Å���Æ³ÂMÆ+ÃG3�� Ä�ÃGA

é�UëIRQ$?�>ÐÑ�;�ÑPGJYÏâuGXQ$;VEHGõÒÓGVAÌK"U�>FIFY@;�IFGVÒì;ãA × STIR?yØ~;�ÍHGVU�IàAÌK�Ò$GVSDKHÎ.; AÐ;�YFØ
=HGJIFÑ�S�;H]wG<ÑPKHÑ × S�;�IFGVÒ Ö Zë>RGVSTÎ�Ø~?�UtIFGJYRGV>RIFGVÒò;HÒ$;�Ñ�IR?TEHG<;�ÍHGVU�IR>Já�CDQÓGßAÐK�ÒÓGVSl?BSyØ
S × >FIFY@;�IFGV>àIRQÓG7>FGJÍ"AÐGVUtIR;�IR?TK"UæKHÎÔ]wK"A\AÌK�Ò�?TI~ZËAÐ;�YR=HGJIR> Ö ZË>FÑPGV]J?B;HSTI~ZåØ\;HU
GVAÌGJY@ÍHGVUtI Ö GVQ$;4E�?TKHY Ö KHY@UÓG K × I�KHÎíSTK^]J;HSÔÑ$YRKH÷$I�AÐ;MøÓ?BAÐ?TôV;�IR?BK"U AÌKHIR?BEHGV>Já
îlK4âhGJEHGJYVN�IRQ$G.STK�]J;HS Ö GVQ$;4E�?BKHY@>�YRGV> × SBIh?BU0;HÒ$EM;HU$]wGVAÐGVUtIDKHÎ�IRQÓGaÍ"STK Ö ;HSPÍHK�K^Ò
Ø½>R?BU$]wGíIRQÓGÏ?�U$]wYRGV;H>FGà?BU5>RGJÍ"AÌGVUtIR;�IR?BK"U�KHÎ�IRQÓGÏA\;�YR=HGJIçYRGV> × STIFGVÒã?BU5Q�?TÍ"QÓGJY
× IR?�SB?TI~Z<EM;HS × GV>JN³STKLâuGJYÔIFY@;HU$>R;H]wIR?BK"U5]wK">FIR>Ô;HU$Ò7STKLâuGJYÔUÓGJI~âhKHYR=7STK";HÒ�>aÎºKHYÔ;HSBS
;�ÍHGVU�IR>v?BUàIRQ$G9AÐ;�YR=HGJIJá
îlK4âhGJEHGJYVNHIRQÓG�AÌK^ÒÓGVS�ÒÓK�GV>�U$KHI�ZHGJI*]wK"AÌÑ�STGJIFGVSTZ.YRGJä�GV]wI�Ñ�;�IFIFGJY@U$>�KHÎ�?BU�IFGJYFØ

;H]wIR?TK"UçIRQ�;�I(K�]J] × Y*?�U�Y@GV;HS�A\;�YR=HGJIR>Já�ó½U$GuKHÎ6IRQÓG�AÌK">FI*?BAÐÑ6KHY@IR;HUtI#;H>FÑPGV]wIR>(?BU
IFGJY@A\>³KHÎÓ>FÑPGV]J?B;HSB?TôV;�IR?BK"U.?B>¸IRQÓGh;HÒÓEHGVU�I+KHÎÓKHYRÍ";HU$?BôV;�IR?TK"U$>³KHÎÓIFYi;HÒÓGJY@>JáVé�U9;DYRGV;HS
AÐ;�Y@=HGJIJN+;0IFY@;HÒ$?�UÓÍ0÷$Y@A GVAÌÑ�STK4Z^>.AÐ;HU�Z�IFY@;HÒÓGJY@>.>RÑ6GV]J?�;HSB?TôV?BUÓÍà?BU7Ò�?yü6GJY@GVUtI

6�78�96�;=<�;�7�>M?HA�B�D�E�F�D�B�E�E�GM?1A�IMK.B�LM? 8=<'A 2
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>FGV]wIFKHYi>vKHÎ(IRQÓG�AÐ;�YR=HGJIJáPîvKLâuGJEHGJYVNPIRQÓG × IR?BSB?TIZÏ]J;HS�] × SB;�IR?TK"U<;HU$Òß;HÒ$;�Ñ�IR;�IR?TK"U
?B>�Ò$K"UÓG.;�IDIRQÓG9A\;HU$;�ÍHGJY@?B;HS³SBGJEHGVS¨NÓâvQ$?B]iQ0?B>D; Ö K4EHG9IRQÓG9AÐ;�YR=HGJIl>FGJÍ"AÌGVU�IR>Já
é	Iç?B>�?�U7K × YÌ?BAÐAÐGVÒ$?B;�IFG\Ñ�SB;HU$>.IFKõ?BU�IFYRK^Ò × ]wGÏAÐ;HU$;�ÍHGVAÌGVU�IÌ;HU$Ò�Q$?TY@?BU$Í

Ñ$Y@KHIFK�]wK"SB>a;HU�ÒXÒ$GV]J?B>R?TK"U^Ø~A\;�=�?BU$ÍÏ>FIFY × ]wI × YRGV>a?BU�IFKàIRQÓGÐ:ß;�Y@=HGJIi[^?BA Ø�âvQ$?�]@Q
âhK × SBÒ�;HSBSTKLâ ;�ÍHGVUtIR>\IFK7Q$?TYRGÏGV;H]@QëKHIRQÓGJY\;HU$Òñ]wYRGV;�IFGßKHYRÍ";HU$?TôV;�IR?TK"U�>Já*CDQÓG
AÌK^ÒÓGVStâv?BSBS�IRQÓGVU Ö G × >FGVÒ�IFK½>FI × ÒÓZ½GVAÌGJYRÍHGVU�]wGuKHÎ$KHY@Í";HU$?TôV;�IR?TK"U$;HS�>FIFY × ]wI × YRGV>
;HU$ÒÐGwü6GV]wIR>hKHÎ¸KHYRÍ";HU$?BôV;�IR?TK"U$;HS�>RIFY × ]wI × YRG × ÑPK"UçIRQÓGlAÐ;�Y@=HGJI�ÑPGJYRÎÉKHY@AÐ;HU$]wGDKHÎ
;ç÷$YiA0á

: × GçIFK0?TIR>½Ò$?B>RIFY@? Ö�× IFGVÒ<U$;�I × YRGHNPIRQÓGÐ:<;�YR=HGJIi[^?BA AÌK^ÒÓGVS#Q$;H>�Ñ$YRKLEHGVÒ�IFKÖ G�;�EHGJYRZì>@]J;HSB; Ö STGõ>FZ^>FIFGVA0ND;H]J]wK"AÐAÐK�Ò$;�IR?�UÓÍëSB;�YRÍHG7U × A Ö GJYi>íKHÎç;�ÍHGVU�IR>
;HU$Ò�ÒÓGVU�>FGÐ>FK^]J?B;HS#UÓGJI~âhKHYR=^>Já+îlK4âhGJEHGJYVN+IRQÓGJY@GÔY@GVAÐ;H?BUõ>FGJEHGJY@;HS Ö KHIFIRSBGVUÓGV]R=^>
IRQ$;�IõSB?�AÐ?TIßIRQ$GëAÌGV>R>R;�ÍHGñIRQÓY@K × Í"QÓÑ × IXKHÎÏIRQÓGñ;�ÍHGVUtIR>Já9é	U)Ñ�;�YRIR?�] × SB;�YVN½?BU
SB;�Y@ÍHGJY�A\;�YR=HGJIR>�IRQÓG Ö SB;H]@= Ö K";�Y@Òíâh;H>�ÎÉK × U$ÒíIFKÌQ$;VEHG.Ò$GVSB;VZ^>Já�é	UÏIRQÓG½Î × I × YRGHN
IRQÓGV>RG Ö KHIFIRSBGVUÓGV]R=^>Dâv?�SBS Ö GaGVS�?BAÐ?BU$;�IFGVÒ0>RKÐSB;�YRÍHGJYv>FI × Ò$?TGV>D]wK × S�Ò Ö G.Ò$K"UÓGaIFK
GV>FIR?�AÐ;�IFG.IRQÓGaYRK"SBGaKHÎ#>@]J;HSTGaGwü6GV]wIR>�?BU0>R?�A × S�;�IFGVÒ0AÐ;�YR=HGJIR>Já

CE3���3�ÃG3�Á�Ç 365
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