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��JLMHAU@BÇ=T �Km[1J9 �EHG���JL\>=@E¥©:¯t°9[1J9¬�B�G'S�M¥JLK³=' � ���B1ZLKHAU=@B1Mª§�EW=nI1AU��JLMªGF;JOB1JOEVAUZFA¤B;KHJOE� �GTZLJ�?àJLK \>JLJOBÇK`[1JÖ ¹EHG;��JL\>=@EH©
G�B1�RK`[1J%§�EV=�KH=1ZL=�S( ¹��B1ZLK¥A¨=1B1MO¯/z�G'Z´[�§�EV=�K¥=@ZL=�St§�EV=TI@AU��JLM�G�MHJLKP=T �MHK`G;B1�:G�EV��JOB�KmEV¡ §�=�ACB;KHMFK`[�GTKFG�EVJ%GTZLZLJLM¥MHAC?1S¨J
?;¡�Km[1JP ¹EHG;��JL\>=@EH©"¯ O ��EÖZO��EHEVJOB;K9AC�%§1SUJO��JOB;K`GTKHAU=@BR��=1JLMªB1=�Kª[�G-I�J�G;BYACB�K¥JOE� ¹G'ZLJF��Jm¬�B1JL�  �=@E>ZL=1�%����B1A¨ZOG'KHACB1
\9AUK`[�Km[1J�B1JLK \>=@E¥©:¯�°9[1J�B1JLº@K9M¥K`GT�JP=T �=@��E>��JLMHAU@B \9AUS¨StACB1ZLSC�1��JvKm[1A¨MPM`§àJLZLAy¬:ZOG'KHAU=@B�¯

¸�AU@��EVJ�S���JO§1AUZLKHM8K`[1J�ZL=@B�KmEV=�S( ¹��B1ZLKHAU=@B�G'S¨AUKV¡�KH= ?�J�G%MHJO§�G;EHGTKHJ�JOB;KHAUK ¡  ¹EW=@�3Km[1J®G;§�§1S¨AUZOGTK¥A¨=1B�¯�¼�BR=@��EPACB1AUKHACGTS
JLº�§�JOEVAC��JOB;KHMON�Km[1A¨M8ZL=@B;K`EV=�S� ���B1ZLKHAU=@B�GTSUAUKV¡,\9GTMF§�G�EVKP=T ³K`[1J%G�§�§1SUAUZOGTKHAU=@B�¯ O ��EP��JLMHAU@B,G'S¨SU=T\9MP �=@EPK`[1J�ZL=@B;K`EV=�S
 ���B1ZLKHAU=@B�GTSUAUKV¡YKH=%?�J�JLAUK`[1JOEP§1SCGTZLJ�¯
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¼�B�=@EV��JOE>KH=ÇZOEVJOGTKHJ�G�ZL=1B;¬:@��EHGTKHAU=@B�N"G�BYG�§�§1SUAUZOGTKHAU=@B   =;S¨SU=T\9M9Km[1JLMHJFMHKHJO§1M�x
Q ¯9QÖEVJOGTKHJFK`[1JFZL=1B;¬:@��EHGTKHAU=@BVx����������
��������� ��!#"$���%�	�&���'�#( �%!#")�	�	�+*
,
°Ö[1A¨MR ���B1ZLKHAU=@B	EVJLKm��EHB1M�Gî[�G�B1��SUJ²KH=�G�B1JL\8NªJO�Ç§1K ¡$ZL=@B;¬:1��EHGTKHAU=@B�¯×°9[1AUM�[�G�B1��SUJ²A¨M��1MHJL�+?�¡ K`[1J
G;§�§1S¨AUZOGTK¥A¨=1B K¥=%M`§�JLZLAz �¡YK`[1AUMªZL=1B;¬:@��EHGTKHAU=@B�ACB K`[1JP ¹�1Km��EVJ�¯

À�¯ ½ ��� §�EV=�K¥=@ZL=�SUM>KH=�K`[1JPZL=@B;¬:@��EHG'KHAU=@Blx-!��%��.&�%��"&�&��� /0*1�����&�)�
�����324.��%��"&� ��� /����325.&�%��"&�&��� /�6#"�!#"$�87&,
°Ö[1A¨M  ¹��B1ZLKHAU=@B�GT����MªG8§�EV=�KH=1ZL=�S"KH=�K`[1JPZL=@B;¬:@��E¥GTKHAU=@B�N�GTSUSU=@ZOGTK¥JLMª��JO��=@EW¡� �=@E�K`[1JF§�EV=�KH=1ZL=�S�¢£M�MHK`GTKHJPG�B1�
[1JOG'��JOE�ACB;  =1EH�%GTKHAU=@B�N�G;B1�%ACB1A¨K¥A¤G'S¨A�PLJLM9Km[1Jª§�EV=�KH=1ZL=�S�¯�°9[1AUM��JOB1JOEVAUZPA¤B;KHJOE� �GTZLJ9GTSUSU=T\9M�K`[1J9Q>=1�%����B1A¨ZOG'KHAU=@B

Q ¿



�(GO¡;JOE>K`[1J�G�?1AUSUAUK ¡RKH=%MHJLKP��§YG�B�¡YB1JLZLJLMHM`G;EV¡YACB;  =@E¥�%GTKHAU=@BÇ �=@E9G%§�EW=�KH=1ZL=�S�\9AUK`[1=@�1Kª[�G-I1A¤B1�KH=�©1B1=T\$K`[1J
Mm§�JLZLAz¬:ZLMF=T �K`[�GTK9§�EV=�KH=1ZL=�S�¯

¾�¯ ½ ���+GîK`EHG;B1M`§�=@EWK §�EV=�KH=1ZL=�S>x9!%�%��:&��!���;'<����#"%.��%��"&� ��� /0*1�%�	�&�)�
�&���-24.&�%��"&�&��� /����-2=.��%�#"�� ��� /�6�"&!�"$�
7&,
°Ö[1A¨M� ¹��B1ZLK¥A¨=1B�M¥JLKHM�K`[1J>K`EHG�B1Mm§�=@EVKt§�EV=�KH=1ZL=�S2�ëA�¯£J9°9Q � =@E=ÔÖ� � �&  =@E(K`[1AUM�ZL=@B;¬:@��E¥GTKHAU=@B�¯�°9[1AUM³§�G�EWKHAUZO�1S¤G;E
��AUMHK¥A¤B1ZLK¥A¨=1B%AUM�B1JLZLJLMHM`G;EV¡�ACB8=@��EtZO��EHEVJOB;KtA¤�Ç§1S¨JO�®JOB�K`G'KHAU=@B�¯ ½ M¥A¤�®A¨SCG�E���AUMHKHACB1ZLKHAU=@B%�%G-¡�B1JLJL�%K¥=±?àJ �ÇGT��J
ACB K`[1JP ¹�1Km��EVJ���JO§àJOB1��A¤B1Y=1B�\ª[�GTKª§1SCGTKV �=@EH� K`[1JP ¹E¥G���JL\>=@EH©�AUMª?��1AUSUKF=@B�¯

°9[1J�©'JL¡�AU��JOG�?�JO[1ACB1�Û§�EV=�K¥=@ZL=�S�ZL=@B;¬:1��EHG�?1AUSUA¨KV¡RA¨MÖK`[�GTK9K`[1J�G;§�§1S¨AUZOGTK¥A¨=1B Mm[1=@�1SU��?�J�GTSUSU=n\>JL�RKH=%ZL[1=@=�M¥JF\ª[�GTK
§�EV=;KH=@ZL=;S¨M>AUK9B1JLJL��M> �=@E�G8M`§àJLZLAy¬:Z8ZL=@�%����B1AUZOGTKHAU=@B�ZL[�G�B�B1JLS�N�MHK`EWJOG��YN�=1E�JLI;JOBY��JLMHM`GT;J�¯ O B1ZLJ�G;B�G�§�§1SUAUZOGTKHAU=@B
[�GTM8MHJLK%��§,Km[1J G�§�§�EV=@§�EVACGTK¥J%ZL=@B;¬:@��EHG'KHAU=@B1MON�AUK�ZOG�B²B1=n\3�1MHJYGRM`§�JLZLAz¬:ZRZL=@B;¬:@��EHGTK¥A¨=1BÛ[�G�B1��SUJYKH=RKHJLSUS>K`[1J
ZL=@�Ç�v��B1AUZOGTK¥A¨=1B�SCGO¡;JOEt\ª[1AUZ´[�ZL=1B;¬:@��EHGTKHAU=@B8AUM�K¥=�?�Jª�1MHJL�®  =@EtKm[1J³ZO��E¥EVJOB�K��®JLMHM`GT�J�¯�°9[1JÖ=@EV��JOEt=T �§�EV=@ZLJLM¥MHACB1
=T >K`[1J�§�EV=;KH=@ZL=;S¨M8AUM���JLKHJOEH�®A¤B1JL�î?;¡�Km[1J%=@EV��JOE·A¤Bµ\ª[1AUZL[�K`[1JL¡,G�EVJ�G'����JL�ÛKH=YKm[1J%ZL=@B;¬:@��EHG'KHAU=@B�¯ O �1KH;=�ACB1
��JLM¥M`GT�JLM9G�EVJ�§�EW=@ZLJLMHM¥JL� ACBY=@EW��JOE$Ò�ACB1ZL=@��ACB1Y��JLMHM`GT;JLMªG�EVJ�§�EV=1ZLJLMHMHJL�YACB�EVJLI�JOEWMHJF=@EV��JOEL¯

³�JLMHM`G'�JLM�G�EVJ�M¥JOB�K��1MHACB1FK`[1J� ���B1ZLKHAU=@B>;%�'����?&!#"�!@*A?�!#"�!�7B2DC&�
���%"#EF2D�%�	�&�)�
�$���32DC�!�G)�%/H7�,1¯�°Ö[1A¨M�M¥A¤�Ç§1S¨J
ZOGTSUS:GTSUSU=T\9M�K`[1J9G�§�§1SUAUZOGTKHAU=@B�Km[1J� �EVJLJL��=@�5K¥=FZ´[1=1=�MHJ>GPM`§�JLZLAz¬:ZPZL=@B;¬:@��EHGTK¥A¨=1B�=1BvGF�®JLMHM`GT�J>?�¡���JLMHM`G'�J³?�GTM¥A¨M-¯
°9[1J  ¹��B1ZLKHAU=@B�=' &Km[1JªSCG�?àJLS�AUM9K¥=v§�EV=TI1A¨��JPK`[1JFG�§�§1SUAUZOGTKHAU=@B�\9AUK`[ÇK`[1JFG�?1AUS¨AUKV¡�KH=�MHJOB1��ZL=@B;K`EV=�S"ACB;  =@E¥�%GTKHAU=@BÇ=@�1K+N
=T ;N ?�G�B1��¯�°9[1JP �EHG���JL\>=@E¥©�K`G�©TJLM>K`[1AUM9SCG�?àJLS�G�B1�YACB1ZLSC�1��JLM�AUK9ACB�K`[1J���JLM¥M`GT�JPMHAC��AUSCG�EVSU¡ KH=%G%§�EW=�KH=1ZL=�S�[1JOGT��JOEq¯
� EV=TI@AU��ACB1%K`[1AUMPS¤G;?�JLS�GTSUSU=T\9MPK`[1J�G�§�§1SUAUZOGTKHAU=@BYK¥=%M`��§�§�=1EVK9K`[1JFZL=@B1ZLJO§1K¥M9=T �G�§�§1SUA¨ZOG'KHAU=@BRS¨JLI;JLS� ¹E¥G���ACB1�� ½ ��¸%�
�yQÖ°'��¿ � ¯ ½ �&¸ÛM`�1;�JLMHKHM>K`[�GTK>MHACB1ZLJ8K`[1J�G�§�§1SUAUZOGTKHAU=@B�[�GTM>K`[1J���=�M¥K ©1B1=T\9SUJL���J�G�?à=@�1K9K`[1JF�:GTKmG�Km[�GTK>A¨KPB1JLJL��M
KH=²MHJOB1��NPK`[1J�ZL=@�%����B1AUZOGTKHAU=@B MH¡1MHKHJO�èMm[1=@�1SU�ßEVJLM`§àJLZLK G�§�§1SUA¨ZOG'KHAU=@B	Mm§�JLZLAz¬:JL�ß�:G'K`GÛ?à=@��B1�:G�EVAUJLMO¯�°(=îK`[1AUM
JOB1��N�M`�#I�ZLA¨JOB;K�ACB; �=@EH�%G'KHAU=@BRM`[1=@�1SU�Û?�JÇA¤B1ZLSC�1��JL�²ACB�JOGTZL[ �¹G�§�§1SUA¨ZOG'KHAU=@B��F�:GTKmG���B1AUK�K¥=YJOB�G�?1SUJ%K`[1J%EVJLZLJLAUI@ACB1
G�§�§1SUAUZOGTKHAU=@BµKH=Y��JOGTS�\ÖA¨Km[�AUKON�EVJL1G�EV��SUJLMHMF=T 9AUKHMF=@EV��JOEP\ÖA¨Km[,EVJLM`§àJLZLK�KH=Y=�Km[1JOEP�:GTK`GY��B1AUKHMO¯ O ��EF��AUMHKHACB1ZLKHAU=@B1M
?àJLK \>JLJOB�SCG�?àJLS9G�B1�,�:GTK`GRGTSUSU=n\ÖM�K`[1JÇ ¹E¥G���JL\>=@EH©�KH=RZL=@EHEVJLZLK¥S¨¡�ZL=@��?1ACB1J §�EV=1ZLJLMHMHACB1�K`[1J%�:GTKmGY\9AUK`[,§1SCGTZLACB1
K`[1JF�:G'K`G8A¤B AUKHM9¬�B�G'S�SU=@ZOGTK¥A¨=1B�¯

¶	[1JOBYG�BYG�§�§1SUAUZOGTKHAU=@BR\9G�B;KHM>KH=�EVJLZLJLAUI�J�G%��JLMHMmGT�J�N1AUKª�%G�©TJLMÖK`[1JFZOGTSUSJ� ���	K�?&!#"�!@*1���������
������7J2L?&!�"&!M7B2
C �'�&�%"�EN7B2OC%!�G)�%/H7�,1¯�X1ACB1ZLJ%K`[1J%G�§�§1SUAUZOGTKHAU=@B���=1JLM�B1=�K�[�G-I�J·  =@EWJO©@B1=T\9SUJL���J�=T �\ª[�G'KFK ¡�§�J8=T  �®JLMHM`GT�J8AUK
��AU@[;K�?�JYEVJLZLJLAUI1A¤B1"N�=@EP\9AUK`[�\P[�GTK�ZL=@B;¬:1��EHGTKHAU=@B�AU�î��AU@[;K�?�JY�1MHJL��NtK`[1J� �EHG���JL\>=@EH©Y§�EW=nI1AU��JLM�K`[1AUM�ACB;  =1E�N
�%G'KHAU=@B�¯ ½ MªB1JL\5ZL=@B;¬:@��E¥GTKHAU=@B1MªG�EWJ��1MHJL�Y=@B�K`[1J8MHJOB1��ACB1�MHAU��J�N�B1JL\	ZL=@B;¬:@��E¥GTKHAU=@B1MªG�EWJF��¡�B�G��®A¨ZOG'S¨SU¡�?��1A¨SUK
=@B K`[1J�EVJLZLJLAUI1A¤B1µMHAU��J�¯ ¼�Bµ�JOB1JOEHGTS�NtK`[1JYG�§�§1SUAUZOGTKHAU=@Bî�%G-¡ =1E��%G-¡,B1=�KvB1JLJL�²KH=�©@B1=T\ \P[�GTKFZL=@B;¬:@��EHG'KHAU=@B
\9GTM��1MHJL�²KH= §�EV=1ZLJLMHM�G�B,ACB1ZL=@�®A¤B1,��JLM¥M`GT�J�¯8��¡²§�EV=TI@AU��ACB1�K`[1J�Q>=@B;¬:1¼���NtK`[1J�G�§�§1SUAUZOGTKHAU=@Bî[�G'MvGTZLZLJLMHM8KH=
G�§�§1SUAUZOGTKHAU=@B M`§�JLZLAz¬:Z�MHK`G'KHJFACB;  =@E¥�%GTKHAU=@BYG�?à=@�1K9K`[1AUMF��JLMHM`G'�JFAz �B1JLZLJLMHMmG�EV¡�¯
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½ MHJLK�=T 9M`§àJLZLA¤G'S §���E¥§�=�MHJ� ���B1ZLKHAU=@B1M%G�EVJY§�EV=TI1A¨��JL�²KH=�GTSUS¨=T\�K`[1JYG�§�§1SUAUZOGTKHAU=@B²K`[1JYG�?1AUSUA¨KV¡²KH= ZL=1�%����B1A¨ZOG'KHJ
��ACEVJLZLKHSU¡8\9AUK`[8K`[1J³§�EV=;KH=@ZL=;S¨M-¯«°Ö[1JLMHJ� ¹��B1ZLKHAU=@B1M�G'S¨SU=T\²K`[1J9G�§�§1SUA¨ZOG'KHAU=@B�KH=9M¥JLK«G�B1�%EVJLKmEVAUJLI�J9G�§�§1SUA¨ZOG'KHAU=@B�M`§àJLZLAy¬:Z
§�G�E¥G���JLKHJOEVM-¯

Ñ X1JLKm��§,K`[1J%G�§�§�EW=@§�EVACGTKHJ�§�G;EHG���JLKHJOEWM�xP�&�%;��	"%.��%��"&� ��� /Q*1�����&�)�
�����325.&�%��"&�&��� /����-2=.��%�#"�� ��� /�6�"&!�"$�
7&,
°Ö[1A¨M8 ���B1ZLKHAU=@B,GTSUSU=T\9M�Km[1J�G�§�§1SUAUZOGTKHAU=@B²K`[1J�G;?1A¨SUAUKV¡,KH=YACB; �=@EH� Km[1J�§�EV=�KH=1ZL=�StK`[�GTK8ZLJOEVK`GTACB,G�§�§1SUAUZOGTKHAU=@B
Mm§�JLZLAz¬:ZÛ§�G�EHG;��JLKHJOEVM�B1JLJL� KH=Û?àJ�ZL[�G�B1�JL��¯$°9[1J�§�EV=�KH=1ZL=�S9K`G;©TJLM%K`[1AUM�A¤B; �=@EH�ÇGTKHAU=@B�G;B1� �%G�©'JLM�G�B;¡
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ZL[�G�B1�JLMÖA¨KP��JLJO��MªB1JLZLJLM¥M`G�EV¡�¯

Ñ QÖ[1JLZ´©Y§�EV=;KH=@ZL=;S&§�G;EHG���JLKHJOEWM�xB���	"�.&�%��"&�&��� /�6#"�!#"$�R*S�%�	�&���'�$���32L.��%�#"�� ��� /%���32�.&���#"&�&���&/�6#"�!#"��&,
°Ö[1A¨M� ���B1ZLKHAU=@B	G'S¨SU=T\9M�K`[1J,G�§�§1SUAUZOGTKHAU=@B$K`[1J,G�?1AUSUAUKV¡�KH=²Z´[1JLZL©îZLJOEWK`GTACB$G�§�§1SUA¨ZOG'KHAU=@B$M`§àJLZLAy¬:Z²§�EV=�KH=1ZL=�S
§�G;EHG���JLKHJOEWM³�:��EWA¤B1YKm[1J�EH��B�=T �K`[1J�G�§�§1SUAUZOGTKHAU=@B�¯

°9[1JLM¥J9 ���B1ZLKHAU=@B1M9G�EVJª�1M¥JL�Y\ª[1JOB%Km[1J±G�§�§1SUAUZOGTKHAU=@BYB1JLJL��M>KH=�ACB; �=@EH� G�§�EV=;KH=@ZL=;S�=T «§�G�EHG;��JLKHJOE�ZL[�G�B1�JLM-N�=@E�K`[1J
G�§�§1SUAUZOGTKHAU=@B²B1JLJL��M�ACB; �=@EH�%G'KHAU=@B,G�?à=@�1K�K`[1J�MHKmGTKHJ�=T  GR§�EV=�KH=1ZL=�S�¯%¼ë 9\>J�ZL=@B1MHAU��JOE8K`[1J�JLº�G;�%§1SUJ�=T >Z´[�G;B1�ACB1
K`[1JXÓ � z » ZL=@�%§�EVJLMHM¥A¨=1B §�G;EHG���JLKHJOE®��JLMHZOEVAC?�JL�	ACB MHJLZLKHAU=@B®R:¯ Q N>K`[1J�G;§�§1S¨AUZOGTK¥A¨=1B$\>=@�1SU�¦�1M¥J K`[1JR ���B1ZLKHAU=@B
� ��;%�	"�.&���#"&�&���&/�¯�¼�B�G�MHAUK`��G'KHAU=@BY\ª[1JOEWJ®Gµa:=n\�ZL=@B�KmEV=�S�§�EV=;KH=@ZL=;S�AUM±?àJLA¤B1 �1M¥JL��N:K`[1J�G�§�§1SUAUZOGTKHAU=@B��%G-¡Y\9G�B�K
KH=Ç���1JOEV¡RK`[1J�a:=T\ßZL=@B;K`EV=;S�§�EV=�KH=1ZL=�StKH=�MHJLJ�Ay >K`[1J�ZO��EHEVJOB;K±�®JLMHM`GT�J�ZOG�BR?�J%KmEHG�B1M`��AUKHK¥JL��¯ª¼�B K`[1AUMFZOGTMHJ�N"K`[1J
G�§�§1SUAUZOGTKHAU=@B \>=@�1SU���1MHJFK`[1J· ¹��B1ZLK¥A¨=1BL�$�T"%.��%�#"�� ��� /�6�"&!�"$��¯
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°9[1AUMFACB;KHJOE� �GTZLJ�A¨MF��Jm¬�B1JL�µA¤B KHJOEH��MP=T ³GÇMHJLKF=T �JOB;K`EV¡ §�=;A¤B;KHM8ZL=@EHEVJLM`§à=@B1��ACB1YKH=�InG�EVAU=@�1MFJLI;JOB�KHM-¯±QÖ��EHEVJOB;KHSU¡�N
JOGTZL[Y§�EV=�K¥=@ZL=�S����1MHKª§�EW=nI1AU��JFK`[1JF �=�SUSU=T\9ACB1�JOB;K`EV¡�§à=�ACB�K¥M�x

Ñ ¼�B1AUKHACGTSUA�POG'KHAU=@B
Ñ X1JOB1� � EV=1ZLJLMHMHACB1
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