
��� ����� �
	�� 
�����������	���������	���� �!	#"%$&�(' �)�*�+� �,�

���-�+' �.�/�102	�"435
��-67�-�58 9:� �.�+	��50

;
<+=?>A@CBEDF@HGIBEBEJKJMLMNOBED�P%QSRTDFUWVXGIBYU[Z*U\BE]_^
L�`aD�Jcb\d?b\e1b[R�>f<EU5g5hFRT<EUKRib\dkjTBE= lm<E]on�e1b[RTU5pqjTd?RrD�jsR

g�Rrjth�D�duJKjthFRwv)D�dyxzRTU[JKd?b{B|Rsb�}�U\B|~
�����E���T� }�U\B|~E� � e�Jcb[U[d�B

RT]�BEdu=���]�B+BEJKJ{�.du@zd���b\e � @+U\B|~E��BYjE��B�b
hzb[b[n ���+���5�5����d?@zd���g5v�}.U[B|~E��B�bs��]HB|BEJKJ

^.g5hFR�;�Rrd?~r]�B|D�DX`aD�JWb\dyb{e1b[R�>f<EUSpqjTd?RrD�jsR
�)Rin�B|UWb\]oRrDzb7<E>#�SRTeFU[<E��dk<+=u<E@EV

��RTh�<�xz<|br���|� �T�+� �F`-JWU\B|RT=
RT]�BEdk=���QSRTDFUKV+� G%B|UKZ*U{B|]¡�S�7RTdu~T]HBED�DO��B|j|��d?=

¢[£¤£¤¥�¦¨§W§�©�©�©Oª«©1¬a­¯®a°�±W²s²�ª³±W´cª³­�µ�§¶²M¬a·M¸A¹WºT­¯¹Kµ¯¹W»W¼s§¶µ�±cºi½/§¶°�±c¸f¾\¸f±W°¿§¶°�±c¸A¾{¸f±W°,ª³¢\£A°�µ
ÀzBED*e�B|UWV �ÂÁ �ÄÃ �E� Ã

Å¿ÆEÇ�È-É¶ÊsËWÈ
Ì ²sÍs¬�¸f½¤£A±W²sÍs­�²M»Î£A¢M¬�½A£¤¸f·s´�£A·M¸A¬w¹WÏ,¸A¬a±WµÑÐy£A­�°Ò¬Ó²M¬a·M¸f±Wµ#´�¹K°Ò¥i·M£A±c£A­¯¹K²4­�²

¢s­�»K¢sµ¯¼¿¸A¬a´�·M¸A¸A¬a²\£Ä²s¬a·M¸f±Wµ�°�­�´�¸A¹{´�­�¸f´�·s­¯£A½F£A¢s±c£Ô´�¹K²s½A­�½A£�¹WÏC´�¹K°Ò¥iµ�¬�Õ,¢s¬�£¤¬�¸A¹W»W¬�Ð
²M¬�¹K·i½O´�¹K°Ò¥Â¹K²M¬a²\£A½(¢s±W½(¸A¬a°�±W­�²M¬aÍ�±,½¤¬�¸f­¯¹K·s½Ö´/¢s±Wµ�µ¯¬a²M»W¬ÒÏ�¹W¸O´�¹K°Ò¥i·s£A±c£A­¯¹K²s±Wµ
°Ò¹tÍM¬aµ�­�²M»MªF×5¬Ø¥i¸A¹W¥Â¹K½¤¬ ¢M¬�¸A¬Ø±�²s¬�©Ù´�¹K²s´�¬�¥s£A·i±WµYÏ�¸f±W°Ò¬�©1¹W¸A¾�£A¢s±c£Ô½¤£¤¸A¹K²M»Kµ�¼

Ú/Û|Ü�ÝuÝkÞ/ßuà{Ü-á[âWãäáKåÖæaçWèkéKÜ-Ý�ê

ë

E
lectronic C

olloquium
 on C

om
putational C

om
plexity, R

eport N
o. 22 (2002)

ISSN
 1433-8092




Ís­��r¬�¸f½1Ï�¸A¹K°X±Wµ�µr¥s¸A¬��t­¯¹K·s½1±c¥s¥s¸A¹K±W´/¢M¬a½Fºi±W½¤¬aÍ¿¹K²,´�¹K°Ò¥T·M£A±c£A­¯¹K²s±WµÂ°Ò¹tÍM¬aµ�½F­�²tÐ
½¤¥T­¯¸A¬aÍ,º{¼,´�¹K°Ò¥i·M£¤¬�¸Ô½A´�­¯¬a²s´�¬�¹W¸Ä±c¸A£A­��T´�­�±Wµ�²M¬a·M¸/±Wµ�²M¬�£?©1¹W¸A¾t½�ª��u£Ô­�½�ºi±W½A¬aÍ�¹K²
± ¸f­¯»W¹W¸A¹K·s½ °�±c£A¢M¬a°�±c£A­�´�±Wµq°Ò¹tÍM¬aµ���£A¢M¬�µ�­
	{·s­�Í�½¤£A±c£¤¬�°#±W´f¢s­�²s¬��Y©�¢M¹K½A¬#´�¹K°�Ð
¥i·s£A±c£A­¯¹K²s±Wµ�¥Â¹-©1¬�¸�­�½�±W²s±Wµ¯¼{®�¬aÍ�­�²,£A¢s­�½�±c¸A£A­�´�µ¯¬��MºÂ¹W£A¢,Ï�¹W¸�£A¢M¬ ´�±W½A¬ ¹WÏE£A­�°Ò¬
�
�c±c¸A¼t­�²M»�±W²s±Wµ¯¹W»�­�²M¥i·M£�±W²sÍ�Ï�¹W¸�£A¢s¬ ´�±W½¤¬ ©Ä¢M¬�¸A¬(£A¢M¬ ­�²M¥i·M£F´�¹K²s½A­�½A£A½�¹WÏ+½¤¥i­¯¾W¬
£¤¸f±W­�²s½�ª���¢M¬z£A¢M¬�¹W¸A¬�£A­�´�±Wµ[±W²s±Wµ¯¼t½A­�½�­�°Ò¥Tµ�­¯¬a½r£A¢s±c£�¸A¬a´�·s¸A¸A¬a²\£�´�­¯¸f´�·s­¯£A½Â±c¸A¬q±cºiµ¯¬z£¤¹
´�±c¸A¸f¼¿¹K·s£Ä´�¹K°Ò¥iµ�¬�Õ¿¸A¬a±Wµ¯Ðy£A­�°Ò¬ ´�¹K°Ò¥T·M£A±c£A­¯¹K²s½�¹K² ½A·s´/¢�­�²M¥T·M£A½��M¬��W¬a² ½A¬��W¬�¸f±Wµ
½A·i´f¢5´�¹K°Ò¥i·s£A±c£A­¯¹K²s½Ö­�²7¥i±c¸f±Wµ�µ�¬aµ��T¥i¸A¹��t­�ÍM¬aÍm£A¢s±c£Ö£A¢M¬�¼m±c¸f¬�±cºTµ¯¬�£¤¹�½A¬�¥i±c¸f±c£¤¬
Ís­��r¬�¸A¬a²\£+­�²M¥i·M£A½|£A¢M¸A¹K·s»K¢ØÍi­��r¬�¸f¬a²[£+±W´�£A­��c±c£A­¯¹K²�¥i±c£¤£¤¬�¸f²s½+±c£z½A·MºT½¤¬�	\·s¬a²[£E£A­�°Ò¬
¥Â¹K­�²\£A½�ª��s·M¸f£A¢M¬�¸f°Ò¹W¸A¬��|ºi­¯¹Kµ¯¹W»K­�´�±Wµ�µ¯¼�¸A¬a±Wµ�­�½¤£A­�´Ø¸A¬a´�·M¸f¸A¬a²[£�´�­¯¸f´�·s­¯£A½Ô¹WÏ�½¤¥i­�¾{­�²s»
²M¬a·s¸A¹K²s½��r´�¹K²s½A­�½¤£A­�²M»�¹WÏC¢M¬�£¤¬�¸A¹W»W¬a²s¬�¹K·s½Ö²M¬a·M¸A¹K²s½Ä±W²sÍ7½¤¼{²i±c¥i½¤¬a½�©Ä­¯£A¢ Ís­��r¬�¸¤Ð
¬a²\£�£A­�°Ò¬ ´�¹K²s½¤£A±W²\£A½��q±c¥s¥Â¬a±c¸�£¤¹�ºÂ¬�¥i±c¸f£A­�´�·sµ�±c¸fµ�¼7»W¹{¹tÍ.±c£�£A¢s­�½�½¤¬�¥T±c¸f±c£A­¯¹K²
£A±W½¤¾rª��F±W½¤¬aÍ�¹K²Ò£A¢s­�½C²s¬�©w±c¥s¥s¸A¹K±W´/¢#¹K²s¬�´�±W²#²M¹�©wÏ�¹W¸C£A¢M¬��i¸f½¤£z£A­�°Ò¬�¬a°Ò¥iµ¯¹�¼
´�¹K°Ò¥T·M£¤¬�¸C°Ò¹tÍM¬aµ�½EÏ�¹W¸zºT­¯¹Kµ¯¹W»K­�´�±Wµ�µ�¼(¸A¬a±Wµ�­�½¤£A­�´q²M¬a·s¸f±Wµ\°#­�´�¸A¹t´�­¯¸f´�·s­¯£A½E±W½z´�¬a²\£¤¸f±Wµ
¥s¸f¹{´�¬a½A½f­�²M»�·s²s­�£A½qÏ�¹W¸Ä´�¹K°�¥iµ¯¬�Õ,´�¹K°Ò¥i·M£A±c£A­¯¹K²i±Wµ�£A±W½¤¾t½�ª

� ���������! #"#$%��&'�(�

)+*�,.-0/1,2/134*!576.*�8:9;/16.9;*',=<4>?5A@%5A6=BC<ED.*;/1-4*�<EFG9'5A@IHJ-45AK(*;8I/1-4LMHJ/1-N<4D.*!5A6?5A@POQ34FG3R/AH
<4D.*S9'/AKT,.>U<�5V<4FG/16?5V@W,2/�8
*;-�/AHX-4*'9;>.-4-0*'6Y<Z9'F[-49'>=F[<E3\/AHX34,.F[LQF[6.]^6.*;>.-4/16=3'_`34>=9�Da5A3bHJ/A-
*�c=5AKT,=@G*
6=*'>.-45A@.K(FG9'-0/U9;FG-09'>.FP<E3WFG6N<4D.*%9'/1-d<E*�cfehgi<�D?5A3�HJ-0*'jk>.*'6Y<4@[Oml2*'*;6n9'/16po0*;9;<4>.-4*;Bq_
5V6.B^<ED.*;-4*Z5A@G30/n*�cUFG3d<E3r34/1K(*s*'K(,.F[-4FG9'5A@f*�tQFGB.*;6.9'*s<E/n30>.,.,2/1-0<r<ED=FG3%9'/A6po0*'9�<E>.-0*A_?<ED?5p<
<4D.*'30*!6.*'>.-45A@%K(FG9'-0/U9;FG-09'>.FP<E3m5V-4*!6./A<nl.>=FG@[<mFG6.B.FPtQFGB.>?5V@G@[OMHJ/1-S*'5A9�Du9'/1K(,.>=<E5V<EF[/16?5A@
<E5A34LN5A-4F[34F[6.]sFG6m<4D.*r9'/1-d<E*�c�_kl.>=<�-45V<ED=*'-�<ED?5p<�<ED.*%345AKT*%l.5A34F[9%9'FG-09'>.FP<�5A-09�D.F[<4*'9;<4>.-4*rF[3
>=34*'BvHJ/1-rB.F[tA*'-430*N9;/1KT,=>=<�5V<4FG/16.5A@q<�5A30Lk3\FG6wB.FPxf*;-4*'6Y<yl.-E5VFG6v5A-4*'5A3'e%z%D.F[3y9;/16po0*;9;<E>=-4*
30>.]1]1*;30<43I<E/R@G/Q/1LRHJ/A-I]1*;6.*'-45A@{,.-4F[6.9'F[,.@G*;3�<ED?5V<I9'/A>.@GBT*'6.B./�8|30>.9�D�]1*;6.*'-0FG9}-4*'9;>.-4-0*'6Y<
6=*'>.-45A@`9'F[-49'>=F[<E3~8rFP<ED!34*;*'K(FG6.]A@[OC�0>.6.FPt1*'-03E5A@[�n9'/1K(,.>=<E5V<EF[/16?5A@�,�/�8I*'-'e

g�6�9;/1KT,=>=<E*;-�349;FG*'6=9'*#5A6=B�K�5V<4D.*'KT5V<4FG9�5V@}@[/1]1F[9!<4D.*'-0*#*�cUFG3d<�8I*'@G@
��*;30<�5Vl.@GF[34D.*;B
<4D.*'/A-4*;<4FG9'5A@WHJ-45AK(*;8I/1-4Lk3\HJ/1-\K�5ALkF[6.]�30>.9�DM>.6.F[tA*'-03E5A@[F[<�OY��9;/16po0*'9�<E>.-0*'3s,.-0*'9;FG34*VeZ�b6.*
30>.9�D�HJ-E5AK(*;8I/1-4L+9�D?5A-45A9;<4*'-4F[�'*;3n<4D.*!9'@G5A343S/AHyB.F[]1F[<E5A@XHJ>=6.9;<4FG/16.3m<4D?5V<n5V-4*^FG6�,.-0FG6U�
9;FG,.@[*S9'/1K(,.>=<E5Al.@[*�����<ED.*(9'@G5A343Z/AH
-4*'9;>.-430F[tA*�HJ>.6.9�<EFG/A6.3��s5A6.B+34D./�8r3N<4D?5V<ZzW>.-4F[6.]

�



KT5A9�D.F[6.*'3sD.5�tA*T>=6.F[tA*'-4345A@�9'/AKT,.>U<�5V<4FG/16?5V@ ,2/�8
*;-Z8rFP<ED#-4*;]Y5A-0B <4/!<4D.FG3s9;@ 5A303'e��I>=<
<4D.FG3bHJ-45AK(*;8I/1-4LvFG3s]1*'5A-4*;B <4/ 8
5A-0B.3�/��(FG6.*n9'/AKT,.>U<�5V<4FG/16.3\/16MB.FG]1FP<�5A@ FG6.,=>=<E3;_ 5V6.B
F[3N/AH~@GF[<0<E@[*(>=34*�HJ/1-N5A6?5A@POU�;FG6.]v,?5A-45A@G@[*'@�-4*'5A@P� <EF[KT*n9'/AKT,.>U<�5V<4FG/16.3R/16 5A6.5A@G/1]wHJ>.6.9��
<4FG/16=3s/AHI<4FGK(*w� /1-s/A6+30,.FGLV*(<4-E5AF[6.3��\lYOM6.*;>.-E5A@�9;FG-09'>.FP<E3'enz%D.*(3E5VKT*SD./A@GB.3sHJ/1-b<4D.*
9;@ 5A3034F[9�5A@?HJ-E5VKT*�8
/1-0Ln/AH`9'/AKT,.>U<�5V<4FG/16?5V@?9'/1K(,.@G*�cUF[<�OS<ED=*'/1-dO1_U8rD=*'-4*y<ED.*y9'@ 5V343
/VH`-4*��
9;>.-430F[tA*bHJ>.6.9;<4FG/16=3~FG3I-4*',=@ 5A9;*'B!5A3n�d9'/1K(,.>=<E5V<EF[/16?5A@{>.6.FPt1*;-434*;�TlYO(<ED.*s9;@ 5A303�� /AH 5A@G@
B=FG]1FP<�5A@�HJ>.6=9;<EF[/16.3Z<ED?5V<m9�5A6Cl2*�9;/1KT,=>=<E*;BC8rF[<ED=FG6C5V6�5A9'9;*',=<E5Al.@G*7� �b,2/1@[OQ6./1K(F 5V@��
9;/1K(,.>=<�5p<EFG/A6�<EF[KT*Ve�z >=-4FG6=](KT5A9�D.F[6.*'3~8rFP<ED^<EF[KT*\l�/1>=6.B.3%<ED?5p<}5A-4*�,2/1@[OQ6./1K(F 5V@2F[6
<4D.*\l=F[<I@G*'6=]A<ED�/VH`<ED.*yFG6.,.>U<~D?5�t1*s>=6.F[tA*'-4345A@f9;/1K(,.>=<�5p<EFG/A6?5A@?,2/ 8I*'-I8rF[<ED�-4*']15A-4B�<4/
<4D.FG3�9;@ 5A303Z/VH
HJ>.6.9�<EF[/16.3T� F[6 <4D.*n34*'6=34*T<4D?5V<N5A6YO#HJ>.6.9�<EFG/A6MHJ-0/1K <4D.FG3�9'@G5A343Z9�5V6+l2*
9;/1K(,.>=<E*;B!lkO!30>.9�D�,2/1@POU6=/1KTFG5A@P� <EF[KT*���l2/1>.6.B.*;Bnz >.-0FG6.]nKT5A9�D.F[6.*���e

)+*R8I/1>.@[B�@GF[LA*�<E/�5A-4]1>=*Z<4D?5V<yFG6�9;/16Y<E-45A30<y<E/�zW>.-0FG6.](K�5V9�D.FG6.*;3'_2]1*'6=*'-4F[9N9;/1Kn�
,=>=<�5V<4FG/16=3\lYO�6=*'>.-45A@h9;FG-49;>.F[<43b5A-0*N6./V<bB.F[]1F[<E5A@ _{5A6=BM5A-4*R6./A<s9'5A-4-0FG*'B�/1>=<b/A6730<E5V<EF[9
F[6.,.>=<43'_.l=>=<}-E5V<4D.*'-%/16^HJ>.6=9;<EF[/16.3%/AHW<EF[KT*S� /1-~<4FGK(*\34*;-4F[*'3���e�� 9;FG-09'>.FP<~<ED?5p<r]1*;<43r5A3
F[6.,.>=<�5A6n5A6?5A@[/1]\HJ>.6=9;<EF[/16S/AH{<EF[KT*
	 �����W5A6.Bn/1>=<4,.>=<43�5A6./A<4D.*'-hHJ>=6.9;<4FG/16S/AH{<4FGK(*�
f�����
B=*��?6.*;3r5NKT5A,�� l�*�<�8
*;*'6!HJ>.6.9;<4FG/16=3~/AH`<EF[KT*Ve��U>.9�D^KT5A,�F[3
9'5A@G@[*'B^5A6�/1,�*;-E5V<4/1-
F[6
KT5V<4D.*'KT5V<EF[9'3;_�5A6.B+5��?@P<E*;-�� F[6M*'6.]1F[6.*'*;-4F[6.].e(g�6+@G5A9�L#/AH
5wl2*;<0<E*'-�<E*;-4K 8I*(8rF[@G@
>=34*s<ED.*s<4*'-4K��?@[<4*'-%F[6!<4D.FG3r5V-0<EF[9'@[*A_U5A@[<4D./1>.]1D��?@P<E*;-43r5A-0*s>.34>?5V@G@[OTtQFG*;8I*'BwFG6!6.*;>.-4/p�
309'F[*'6.9;*�5A3Z34/1K(*;8rD.5V<R<4-4FPtUFG5A@�30FG]16?5V@�,.-4/Q9'-0*'3430FG6.]v/1-�,.-4*;,.-4/A3434*;3430FG6.]#B.*�tQFG9'*;3'_�5V6.B
5V-4*
30/1K(*;<EF[KT*;3�5A3034/Q9'FG5V<E*;Bm8rF[<EDN34,2*'9'F��?9r5A,.,=-4/Y5A9�D=*'3�<E/�8
5A-4B=3�6.*'>.-45A@=9;/1K(,.>=<�5p<EFG/A6
<4D?5V<}5A-0*�9'>.-0-4*'6Y<4@[O!6./A<rH 5A30D.FG/A6?5Al.@[*Ae��y/�8I*;tA*'-'_�/16.*�34D=/1>.@GBw6./A<rH 5A@[@fF[6k<4/S<ED.*�<E-45A,
/VH\F[B.*'6Y<EFPH�OQFG6.]�<4D.*!]1*'6=*'-E5V@~<E*'-0K /AH\5��?@[<4*'-m8rF[<4D�34,2*'9'FG5A@~9;@ 5A3034*'3(/AH��?@[<4*'-03S34>.9�D
5V3s@GFG6=*�5A-��.@[<E*;-43;_Wjk>?5VB.-E5V<4FG9��?@P<E*;-43'_�/1-sK(/1-0*S]1*'6.*;-E5A@[@[O��?@[<4*'-03�<4D?5V<�9'5A6+l2*S-4*;,.-4*��
30*'6Y<E*;B�lYO!5��� "!$#&%�'�/1@P<E*;-4-E5m/A-~)|FG*'6=*'-r34*;-4FG*;3R� 34*;*��)(�5A-0K�5A-0*'@[FG3~5V6.B*(�5A-4KT5A-0*'@GF[3'_
ë,+.-�/ ��_q�10}>.]ADq_ ë2+3/Të ��_q�)4 /A]1]1FG/m5A6.B�0}*;FG9�D?5V-4B=<'_ ë2+3/35 ��_`�10}F[*'LV*b*;<}5A@�e[_ ë2+3+.- �4��_Q<ED?5p<
5V@G@qD?5�tA*N-E5p<ED.*;-y@[FGK(F[<E*;B�9'/AKT,.>U<�5V<4FG/16?5V@q9�5A,.5Al.FG@[F[<4FG*'3;e60y5V<4D.*'-}/16.*Z34D=/1>.@GBwLA*;*',7F[6
K(FG6=B <4D?5V<N5A6YO+F[6.,.>=<Z<E/�5A6YO /1-4]Y5V6.FG30K FG3R5wHJ>.6.9�<EF[/16a/AH
<EFGK(*A_ 5A6.Ba5A6YO /1>=<E,=>=<
/VHr5A6C/1-0]Y5A6.F[34K F[3m5wHJ>=6.9;<4FG/16C/VH~<EF[KT*Vevz%D.*�3E5AK(*TD=/1@GB.3Z<E-0>.*THJ/1-N5A6YO+5A-0<4F7�?9;F 5A@
l2*'D.5�tQF[6.]�3dOU3d<E*;Kv_q30>.9�DM5A3\5�-4/1l2/A<'e��}*'6.9;*NHJ/1-}FG6Yt1*;30<EF[]Y5V<4FG6.](<ED.*R9'/1K(,.>=<E5V<EF[/16?5A@
HJ>=6.9;<4FG/16 /AH�5A6YO /1-4]Y5V6.FG30K � /1-(-4/1l2/A<��nFP<TF[3�>.6.5�tA/1FGB.5Al.@G*!<ED.5V<�/16=*v<�5V@GLk3�5Vl�/1>U<

8



�.@[<E*;-43;e
�}34>?5A@[@[O#8rD.*;6 /16.*TB.FG309'>.3034*'3��?@[<4*'-43;_�/16.*�5A>=<4/1K�5p<EFG9'5A@G@PO�D.5A3m5w34,2*'9'F��?9�9;/1Kn�

,=@G*�cUFP<�O D.FG*;-E5A-09�DYO HJ/1-��?@[<4*'-43nF[6 K(FG6.B��w@[FG6.*'5A-��?@P<E*'-03(5A-4*w5V<n<ED=*v@[/ 8I*'3d<�@[*;tA*'@r/AH
<4D.FG3ND.FG*;-E5A-09�DkOA_I<4D.*^6.*�cQ<(@G*�t1*;@%/AHr<ED.*!D.F[*'-E5V-49�DYO 9'/A6.34F[30<E3n/AH �?@P<E*;-43m<ED.5V<n9�5A6�l2*
-0*',.-0*'30*'6Y<E*;B�5A3m5w34>.K /AH~5v@GF[6.*�5V- �.@[<E*;-N5V6.BC5wjQ>.5AB.-E5p<EFG9 �?@P<E*'-T�JF e *AeP_�5�'�/A@[<E*;-4-45
,2/1@POU6=/1KTFG5A@Y/AH{B.*;]1-4*;* � ��_V<ED.*��2<EDS@G*�t1*;@=/AH{<ED=*~D.FG*;-E5A-09�DYOm9'/A6.34F[30<E3�/VH25A@G@ �?@[<4*'-03h<ED?5p<
9'5A6al2*(-4*',=-4*'30*'6Y<E*;B�5A3 '�/1@[<4*'-4-45^,�/1@POQ6./1K(F 5A@[3n� /1-�*;jQ>=F[tV5A@G*;6Y<E@[O#5A3Z)|F[*'6.*;-R,2/1@POk�
6=/1KTFG5A@G3E�\/AH%B.*;]1-4*;*��h_�5A6.B+<4D.*��u�i@G*;tA*'@�/AH~<4D.FG3RD.FG*;-E5A-09�DYO+9;/16.30FG30<43m/AHr5V@G@ �?@[<4*'-03
<4D?5V<N9�5A6�/16.@PO l�*^-0*',.-0*'34*;6Y<E*'BulYOCF[6 �?6.FP<E* '�/A@[<E*;-4-45�34*;-4FG*;3'e �y/�8I*;t1*;-n*;t1*;6utA*'-dO
l.5A34F[9(9;/1K(,.>=<�5p<EFG/A6?5A@h<E5A34Lk3'_ 34>.9�DC5A3ZHJ/A-Z*�c=5AKT,=@G*S<ED.*(9'/AKT,.>U<�5V<4FG/16?5V@�/1,2*'-E5p<EFG/A6
/VHh5N<4D.-4*;34D./A@GB!]Y5V<4*b/1-r5m,2*'-49;*',=<4-4/16f_?34*'*T�14 /1]1]AFG/S5A6=B*0r*'F[9�D?5A-0B=<�_ ë2+3/35 ��_=-0*'jk>.FG-0*
�.@[<E*;-43s<ED.5V<R5A-4*(@G/Q9�5V<4*'B+5V<R5!H 5VFG-4@PO7D.F[]1D �?6.FP<E*(@G*;tA*'@�_W/A-R*�t1*'6C5V<�<ED.*��u��@[*;t1*;@�/AH
<4D.FG3%D=FG*'-45A-49�DYOAe �\@[34/S<ED.*Z9'/AKT,.>U<�5V<4FG/16?5V@f/1,2*'-45V<EF[/16!*�cU*'9;>=<E*;B#lkOw5n34F[6.]1@[*s6.*'>.-0/16
,=@ 5A9;*'3s5A6YO#-0*�5A@[FG3d<EFG9Z9'/AKT,.>U<�5V<4FG/16?5V@ K(/UB=*'@ HJ/A-b*;tA*'6Mt1*'-dO#34F[KT,=@G*N6=*'>.-45A@�9'F[-49;>.F[<43
5p<%<ED.*	�u��@[*;tA*'@q/AHW<ED=FG3%D.F[*'-E5V-49�DYO1e

z%D.*
5A,.,.-0/Y5A9�Dm,=>.-430>.*'BSF[6R<ED=FG3 5A-0<4FG9'@[*�34>.]1]A*'30<43�9'/AKT,.@[*;<4*'@[O�B=F[x�*'-4*;6Y<h-0*',.-0*'34*;6U�
<E5V<EF[/16.3h5A6.BnD.FG*;-E5A-09�D.FG*;3hHJ/1- �.@[<E*;-43;_18rD.FG9�D(5A,.,2*�5V-�<E/sl2*%KT/1-0*
>.30*;HJ>.@.HJ/A-�5A6?5A@POQ�'FG6=]
6=*'>.-45A@h9;/1KT,=>=<�5V<4FG/16fe��
5A34F[9 �?@[<4*'-03\<ED?5p<�5A-4*N/AHX,?5A-0<4FG9;>.@ 5A-yFGK(,�/A-0<�5V6.9'*RFG676.*;>.-E5V@
9;/1K(,.>=<�5p<EFG/A6q_~34>=9�D 5V3T<ED=*7-4*;34,2/16.34*#/VHZ5+<ED.-0*'30D./1@GB=FG6.]CB=*;tQFG9;*��JHJ/1-T*�c=5AK(,.@G*�5
30,.FGLkF[6.]T6=*'>.-0/16{�}<4/�5A67F[6.9'/AKTF[6.]n34,.F[LA*R<4-E5AF[6q_{9�5A675A,.,2*�5A-\5V<b5T@G/�8 @G*�t1*;@ /AH�34>.9�D
5V@[<E*;-46?5p<EF[tA*�D.F[*'-E5V-49�DYO1eCg�6 H 5A9�<�_�<ED=FG3S5A@P<E*;-46?5V<4F[tA*�HJ-E5AK(*;8I/1-0LC5A@[@G/�8r3m>.3m<4/ ,=@ 5A9;*
5V6kO �?@P<E*;-43'_kHJ/1-�*�c=5AK(,.@[*}<4D./134*��?@[<4*'-03I<ED.5V<
D.5A,.,2*'6T<4/Nl2*b5Al=>.6.B?5A6Y<4@[OT5�tA5VFG@ 5Vl.@G*~F[6
30/1K(*m34,2*'9;F7�?9m,=DkOQ30FG9�5V@�-4*'5A@GF[��5V<4FG/16vB./1KT5AFG6q_�5V<b<4D.*Sl2/A<4<4/1K @G*;tA*'@�/VH
5�D=FG*'-45A-49�DYOA_
5V6.B+<4/�K(*�5A30>.-4*(<ED.*T9'/1K(,.@G*�cUF[<�OM/AHr5V6kOM<E5A-4]1*�<��.@[<E*;- � F[6+<E*;-4K(3R/VH%D./�8 K�5A6YO
30>.9�D�l.5A34F[3 �?@[<4*'-43}5A-0*s6.*'*;B.*'Bw<E/T5A,.,.-0/�c=F[K�5p<E* �ne

)+*SD?5ABMFG6Y<4-4/QB.>.9'*;BMFG6 � (�5A5A343s*�<Z5A@ eP_ ��535Të �\5^jk>.F[<4*S]1*'6.*;-E5A@h9'/1K(,.>=<E5V<EF[/16?5A@
K(/QB.*'@YHJ/1- 9'/1K(,.>=<4FG6.] �?@[<4*'-03'_A<4D?5V<�9;/16.9;*',=<4>?5A@G@POZB.F[tQFGB=*'3h-0*�5A@
�i<4FGK(*�,.-4/Q9'*;3434F[6.]bF[6k<4/
<�8I/(9'/1K(,.@G*;KT*;6Y<�5A-dO�34>=l=<�5A30Lk3
�

ë e%34*;,?5A-E5p<EFG/A67/AH�B.FPxf*;-4*'6Y<\FG6.,.>U<\HJ>.6.9�<EF[/16.3\lYO�5 �?@P<E*;-�� <ED?5p<bFG3y9'/1K(,2/134*;B7/AH






�?6.FP<E*'@PO�KT5A6YO^l?5A30FG3 �?@P<E*;-43���_?B.-45�8r6!HJ-4/AK:34/AKT* �=cU*'Bv,�/Q/1@�� /VH �?@P<E*;-43

� e%30<E5V<EF[9R<E-45A6.3dHJ/1-4KT5V<EF[/16w/AH�<ED=*m9'>.-0-4*;6k<b/1>=<E,=>=<b/AH �|F[6Y<E/�<4D.*N9;>.-4-0*'6Y<b<�5V-4]1*�<
/1>=<4,.>=<m/VH
<ED=*T3dOU3d<E*;K lYO 34/1K(* �=cU*'BC-0*�5AB./A>=<NKT5A,�� _h9�D=/134*;6aHJ-4/1K 30/1K(*
�=cU*'Bv,�/Q/1@�� /VHs�0K(*'K(/1-dO�@G*;3430�nHJ>=6.9;<4FG/16.3	��e

z%D=*
-4*;34>.@P<EF[6.]y9;/1K(,.>=<�5p<EFG/A6?5A@YK(/UB.*;@�
 �
� ���	���WF[3 9'5A@G@[*'BR5�� !���� !���� #���#&%������! !$ %�e
g�6�9'/16Y<E-45A30<y<E/�<4D.*RH 5VKTF[@GF 5V- �� "!$# %"� ##��# %$�����! !$ %~HJ-0/1K 9'/1K(,.>=<4*'-}349'F[*'6.9;*A_f8rD=FG9�D
,=-4/�tQFGB.*;3X<4D.*r9'/1K(,.>=<E5V<EF[/16?5A@.9;/1-4*}/AHq5A6YOnz >.-0FG6.]�KT5A9�D.F[6.*A_kF[<X5V@G@G/�8r3X5�,�/A<4*'6Y<EFG5A@G@PO
F[6 �?6.FP<E*X34*�<�/AH{B.FPxf*;-4*'6Y<h/1>=<E,=>=<htV5A@[>.*'3&%('!�*)0�W/VH?<ED.*��.@[<E*;- � �J<4D?5V<hK�5�OZ9'/1-0-4*;34,2/16.B
HJ/A-b*�c=5AK(,.@G*NFG6M5�l.F[/1@G/1]AFG9�5V@WF[6Y<E*'-0,.-4*�<�5V<4FG/167<4/�<ED.*S9;>.-4-0*'6Y<R5A9;<4F[tV5V<4FG/1673d<�5V<4*S/AHI5
-0*'9;>.-4-0*'6Y<Z6.*'>.-45A@�9;FG-49;>.F[<'_q/1-bK(/1-0*S5Al.3d<E-E5V9;<E@PO�<4/!<4D.*S9'>=-4-4*;6Y<RF[6Y<E*'-06?5A@ 30<�5p<E*n/AHI5
D=FG]1D B.FGK(*'6=34FG/A6?5A@�B=OQ6?5VKTF[9�5A@�3dOU3d<E*;K���ewz%D=FG3Z30<�5p<E*+%('��*)0�sFG3�� !���� !��nFG6M<ED.*T34*'6=34*
<4D?5V<IF[<X8rFG@[@2F[6�]1*;6.*'-45A@29�D?5A6.]1*\9'/16Y<EF[6k>./1>.30@[O(B.>.-0FG6.]Z<ED.*b,=-4*'30*'6Y<�5p<EFG/A6�/AH�5A6�FG6.,.>U<
HJ>=6.9;<4FG/16 	 ������_~6./A<so0>.3d<�5V<T,.-0*'34,2*'9;F7�?*;B�B.FG309'-0*;<E*w<EF[KT*!,2/1FG6Y<E3;e�gi<�F[3T@[*;H�<(>., <4/
<4D.*n-4*'5AB./1>=<RKT5A,,�u5V<�8rD.F[9�Da-0*'34/A@G>=<4FG/16#<ED=FG3�@GF[jQ>=FGB#30<E5V<E*-%('^�.)0��F[3w�0-4*'5AB.�75V6.B
<4-E5A6=30HJ/1-0KT*;B�FG6Y<E/m<4D.*b/1>U<E,.>=<R�/
 	��'�.)0�I/AH�<ED.*\@GFGjk>.F[B�30<E5V<E*\K�5A9�D=FG6.*"
 5V<
<EFGK(*0)�e

z%Dk>.3SHJ/1-0K�5A@[@[O#*'5A9�D�@GF[jQ>=FGBa3d<�5V<4*^K�5V9�D.FG6.*1
 9;/1K(,.>=<E*;3S5 �?@P<E*'-R<ED?5V<mK�5A,=3
F[6.,.>=<XHJ>.6.9�<EF[/16.3�	 � ����/16Y<E/m/1>U<E,.>=<
HJ>.6.9;<4FG/16=3s�#
 	f�;������e32Tg�6^5V9'9'/A-4B?5A6=9'*\8rFP<ED�9;/1Kn�
K(/16Z9'/16YtA*'6Y<EF[/16.3h8I*
8r-4FP<E*\�)� 	��'�*)0�fHJ/1-�<ED=*
/1>=<4,.>=< /AH{5 �?@[<4*'- ��8rD=*'6 ��FG3 5A,.,.@[FG*;B
<4/s<ED.*}FG6.,=>=<�HJ>.6.9;<4FG/16 	 ������ehg�6n<ED=FG3X5A-0<4FG9;@G*r5A@[@=<ED.*;34*rHJ>.6.9�<EFG/A6.3X8rF[@G@Ul�*}FG6Y<E*;-4,.-0*;<4*'B
5V3ZHJ>.6=9;<EF[/16.3Z/AH~<4FGK(*Ae�gi<NFG3�FGK(,2/1-0<E5A6Y<s<E/�LV*'*;, FG6 KTF[6.B <4D?5V<Z<ED.F[3 �.@[<E*;-�/1>=<E,=>=<
465 é[Þ/ßuÞ(7�çKá98¤èuãäÜ-á\ß�æaÝkÞ�8fæ;:<:äÞ/â>=�?ÖÞ@?ÖÜ�Ý/AB:äÞ/ßkß/CzÜ�ÝD=kßyè�æ�èkãE8FC&G{ÞF8/æaç[ßuÞ�èkéKÞ@AH?(æ-àÄâWãÑß/8fÝuÞfèuÞEÜ-ÝÂæaá[æ;:¨Ü�å

á¶çI?JG{ÞfÝ�ßsÜ-á�á¶çI?JG{ÞfÝ�ß@K�Ý�æ�èkéKÞfÝièué[æ-áL7�çKáI8AèuãäÜ-á[ßrÜ	7Wèkã<?ÖÞEÜ-á�ácçM?NG\Þ/ÝkßTÜ-ÝTÜ-áÄÜaèué[ÞfÝO7�ç[áI8¤èkã¨Ü�á[ßrÜ	7WèuãE?ÖÞ-ê
PRQ ÞÖÜ	7¯èkÞfá>SzÝkã¨èuÞUTWV�X Y*ã¨á\ßyèkÞ/æ-â#Ü	7�T>7�Ü�ÝqèkéKÞÖã¨á[àKçWèZ7�çKáI8AèuãäÜ-á[ß1ãäá�Ü�ÝkâWÞ/ÝCèkÜ�ÝkÞ@?Öãäá[â�èkéKÞÔÝuÞ�æ-âWÞ/Ý

èué[æaè�èuéKÞ�ß?Þqã¨á[àKçWèkßEæaÝkÞ[7�çKá98¤èuãäÜ-á\ßDV�Ü	7MèuãE?ÖÞ\YRK¶Ý�æ�èkéKÞfÝ�èué[æ-áOácçM?JG{ÞfÝ�ßfê 5 éKÞ�ß?Þqã¨áKà[çWè(7�çKá98¤èuãäÜ-á\ßYÝ�æaáKå�Þ
Ü!]-ÞfÝ�ß?Ü^?ÔÞ�âWÜ;?(æaãäá`_UKCÜ�Ý(èué[Þ�acbd7�Ü;:Ñâ18AÝkÜ�ßkß(àKÝkÜWâWçI8¤è"_Ze�Ü	7�ßuçI8�éSâWÜ^?(æaãäá`_Ôêgf á5èkéKÞ>:Ñæ�èuèuÞfÝ
8fæ-ßuÞLThV*XiYkjl_Le�ÝkÞfà[ÝuÞ�ß?Þ/á�è�ßCæ�?ÄçM: èkã3b âWãE?ÖÞfá[ßuã¨Ü�á[æ	:Tã¨á[àKçWèFKc8AÜ�á[ßuãäß?èuãäáKåOÜ;7hal7�çKá98¤èuãäÜ-á\ß*Ü;7rèkã<?ÖÞ�èké[æ�è
ß?ãE?�çM:¨èkæ-áKÞfÜ�ç[ß/:<AÖÞfá¶èkÞfÝ+èué[ÞFß/AWßyèkÞ@?�ê 5 éKÞFÜ-çWèkàKçWèzÜ	7Âæ	:E:nmI: èkÞfÝ�ßEèué[æaèCæaÝkÞo8fÜ-á[ßuãäâKÞfÝkÞ/â(ãäá èkéKãÑßzæaÝuèuãp8R:äÞ
8AÜ-çI:äâ¿æ	:Ñß?ÜqG{Þ�?�çM:¨èuã<b âWã<?ÖÞ/á[ß?ãäÜ-á\æ	:�ê�rCÜ!SEÞ@]�ÞfÝ\Ksæ�m9: èkÞfÝHSzã¨èuéts�b�âKã<?ÖÞfá\ß?ãäÜ-á[æ;:ÂÜ-çWèkàKçWè�ãÑßZ7�Ü-Ý#?(æ	:E:<A
ÞFu¶çKãE]�æ;:¨Þ/á¶èYèuÜUsvmI:¨èuÞfÝ�ß�Szã èké Ü�áKÞRb âWãE?ÔÞ/á[ßuã¨Ü�á[æ	:{Ü-çWèkàKçWè�êwrCÞfá98AÞoS|ÞFæ-âKâKÝuÞ�ßußYã¨áØÜ-çKÝEáKÜ-èkæ�èkã¨Ü�áOÜ-áI:<A
èuéKÞU8fæ-ßuÞHSzéKÞ/ÝuÞ�èuéKÞÄÜ-çWèkàKçWèFÜ	7�æ�mI:¨èuÞ/ÝqãÑß*ßuÜ;?ÖÞL7�ç[áI8¤èkã¨Ü�á>xyV*XiYDj�z�{�Ktã�ê Þ�ê<Ktæ�7�çKá98¤èuãäÜ-á�èué[æaèD?(æaà[ß
ÝuÞ�æ	:tácçM?JG{ÞfÝ�ßLV�ç[ßuç[æ;:<:EA ãäá¶èuÞfÝkàKÝkÞAèkÞ/âØæ-ßEèuãE?ÖÞ\YEãäá¶èuÜ(ÝkÞ/æ	:tácçM?NG\Þ/Ýkß/ê

|



�1� 	��;�*)0�N5V<S<4FGK(* )Z8rFG@G@IFG6 ]1*;6.*'-45A@%6./A<\o0>=30<(B.*',2*'6=B /16 <4D.*^tA5V@G>.*^/AHr<4D.*!FG6.,.>U<
HJ>=6.9;<4FG/16 	 ������5V<�<4FGK(*0)�_Ql.>=<I,2/A<E*;6k<4F 5A@[@[ON/16�5A@[@=tV5A@G>=*'36	h� � ��HJ/A- ��� )�e�� �y30FG6.]Z<ED.F[3
<4*'-0KTF[6./1@G/A]AO(/16.*�9�5A6!HJ/1-0K�5A@[@[O(B.*;349'-0FGl2*s<ED.*s<�8I/T9;/1KT,=@G*'K(*'6Y<E5A-0O�9'/1K(,.>=<E5V<EF[/16?5A@
/A,�*;-E5V<4FG/16.3
/AH�5n@GF[jk>.FGB�3d<�5V<4*�K�5A9�D=FG6.*(��� � (7�0
 � � �J' �!��'$�~lYO^<ED.*�*;jQ>.5V<EF[/16

% ' �*)0��� � � ' 	��'�.)0�;� � ë �

F�e *Ve[_W5A@[@hF[6=HJ/1-4KT5V<4FG/16#5Vl�/1>U<R,.5A30<�tV5A@G>=*'3 	 � � ��_ ��� )�_ /VHI<4D.*TF[6.,.>=<sHJ>=6.9;<4FG/16 	 �����
<4D?5V<}K(FG]1DY<rl2*Z6=*'*'B=*'B�HJ/1-%<4D.*R/A>=<E,.>U<m�/
 	��'�.)0�r/AH <ED.*	� � ( 
 5V<r<EF[KT*q)
FG3��?-43d<
9;/16.B.*;6.34*;B�F[6k<4/S<ED.*�9'>=-4-4*;6Y<\@[FGjk>.FGB�30<�5p<E* %('!�*)0��_{5A6.Bw5(30*'9;/16.Bw*'jk>?5V<4FG/16

�/
 	��'�*)0��� � ' �*% ' �*)0�4�	� � � �

8rD=FG9�D(3E5�OQ3I<ED.5V<�<ED.*}/1>=<4,.>=<X/AH�
 5V<�<4FGK(*U)�F[3X,=-4/QB.>.9'*;BTHJ-0/1K %('^�.)0��lYO(5A,=,.@[OQFG6=]
FP<E3Z30<E5V<EF[9�-4*'5AB./1>U<mKT5A, ��' <E/�<4D.*�9;>.-4-0*'6Y<S@GF[jk>.FGB 30<E5V<E*Ve�g�6a<4D.*^5A,.,=@GFG9'5V<EF[/16M/AH
<4D.FG3~HJ-45AK(*;8I/1-4L�<4/n9'/1K(,.>=<E5V<EF[/16.3%FG6!-0*'9'>=-4-4*;6Y<\6.*;>.-E5V@`9'FG-09'>.FP<E3~<4D.* �.-430<}*;jQ>.5V<EF[/16
B=*'349;-4F[l�*;3��J,.-4F[K�5A-0FG@PO.�r<ED.*n<�5A30L#/AH
<4*'K(,�/A-E5A@�F[6Y<E*']A-E5V<4FG/16q_W5A6=B+<ED=*(30*'9;/16.BC*;jQ>.5p�
<4FG/16 B.*'309'-4F[l�*;3�<ED.*7H 5VKTF[@GF 5V-w��5A6.B�@[*'303��TB.F�
(9'>.@P<�<�5A30L /VHR30,?5V<4F 5A@yFG6Y<E*;]1-E5V<4FG/16 /AH
F[6=HJ/1-0K�5V<4FG/16fe

� 9;@G/130*'@PO+-0*'@G5V<E*;BC9'/1K(,.>=<E5V<EF[/16?5A@�K(/UB=*'@XD?5A3mF[6.B.*',2*'6=B.*'6Y<E@POCl2*'*;6 ,.-4/1,2/130*'B
F[6 �
�15V*']1*;-'_ � 535rë �n>.6.B.*;-�<ED.*#6?5VKT*#/AH��0*;9�D./�30<E5V<E*#6.*�<�8
/A-4Lk�.e z%D.F[3�K(/UB.*;@\F[3
HJ/A-4Km>.@G5V<E*;BaHJ/1-SB.F[349;-4*;<4*�<EF[KT*^5V6.B�F[<E*;-E5V<4F[tA*�>.,2B?5V<E*;3n/AH\6=*;<�8I/1-4LC3d<�5V<4*'3;_
-E5p<ED.*;-
<4D?5A6uB.FG-0*'9�<E@[OaHJ/1-��?@[<4*'-43;e )+*w8rF[@G@~30D./�8 FG6�34*;9;<EF[/16 � <ED.5V<T<4D.*v5A,.,.-0/�cUF[K�5V<4FG/16
<4D.*'/A-4*'K(3~<ED.5V<y5A-4*s,.-0/�t1*'6vFG6^<ED=FG3r5A-d<EFG9;@G*s9'5A6w5A@G30/(l2*Z5A,.,.@[FG*;B�<E/n34>.9�Dv6.*;<�8I/1-0LQ3;e

)+*s8rFG@G@f,.-4/�t1*RFG6^<ED=FG3}5A-0<4FG9;@G*b<ED.5V<�_?>.6=B.*'-}34/1K(*�KTF[@GB^9;/16.B.FP<EFG/A6.3%/16!<ED.*�,2/U/1@
� /AH}l?5A34F[3��?@[<4*'-03S5A6.BC<4D.*^9'@G5A343l� /AH},�/A3434F[l.@G*�-4*�5VB./1>=<mHJ>=6.9;<4FG/16.3;_�<ED.*^9;@ 5A303m/AH
� � (w3�
 <4D?5V<%5V-4*}9'/1K(,�/A34*'BTHJ-4/1K l?5V34FG36�?@[<4*'-03IF[6 � 5V6.B�-4*'5AB./1>U<
HJ>.6.9�<EF[/16.3XFG6 �
D.5�tA* �  "!���%��!���n�L���I���(� #���#1!
�  (�n��������%��~8rFP<ED7-0*']Y5V-4B�<4/^5Tt1*;-0O�FG6Y<E*;-4*'3d<EF[6.]�9'@G5A343y/AH
9;/1K(,.>=<�5p<EFG/A6?5A@?/1,2*'-45V<EF[/16.3X/16^5A6?5V@G/1]�HJ>.6.9�<EFG/A6.3
/AHf<EFGK(*r<ED?5V<X8I*\8rFG@[@26=/ 8|B=*��?6.*Ve

)+*N8rFG@[@`/16.@POv9;/16.30FGB.*;-b9'/1K(,.>=<E5V<EF[/16?5A@`/A,�*;-E5V<4FG/16.3y/16�HJ>.6=9;<EF[/16.3y/AH�<EF[KT*�<ED?5p<
5V-4*~F[6.,.>=<d��B.-0F[t1*;6q_YFG6R<ED.*%30*'6.30*}<4D?5V<�<4D.*%/1>=<4,.>=<�B./Q*'3�6./V<�B.*',2*'6=BT/16(5A6YOm5Al.34/A@G>=<4*

� Q Þ�ÝkÞ/ß?èuÝkãE8AèOÜ-çKÝOæaè?èkÞfá¶èuãäÜ-á5ãäá7èuéKãÑß æ-Ý?èkãE8@:¨ÞÒÜ�á���� �"!#� $hmI:¨èuÞfÝ�ß&% K[SzéKÞ/ÝuÞ-V'%ZTcY@V)(�Y(âKÜ¶Þ�ß(áKÜ-è
âWÞfà{Þfá[âØÜ�á�ThV'* Y�7�Ü-Ý+*-,.(¤ê

/



F[6Y<E*'-06?5A@29'@[/U9�L(/AH`<ED=*b9'/1K(,.>=<E5V<EF[/16?5A@{B.*�tQFG9'*Ve��hFG@P<E*;-43I<4D?5V<
D?5�t1*b<ED=FG3
,=-4/1,2*'-d<�O^5A-0*
9'5A@G@[*'BS<EF[KT*rF[6ktV5A-0F 5A6Y<'e��?/1-0K�5A@[@[OR/16.*}3E5�OQ3I<4D?5V<
5 �?@P<E*;-�� F[3�#1!.� % !$ ��I� � !��� "#?F[H`5V6kO
<4*'K(,�/A-E5A@?30D.F[H�<X/AHq<4D.*}FG6.,.>U<IHJ>.6=9;<EF[/16 	 � ����lYOT30/1K(*\5AK(/1>.6Y<H)��~9'5A>.34*;3%5Z<4*'K(,�/A-E5A@
30D.F[H�<�/VHU<4D.*�/1>=<E,=>=<�HJ>.6.9;<4FG/16ZlYOb<ED=*X345AK(*I5VKT/1>=6k<[)���_pF e *AeP_U�)� 	������'�.)0��� �)� 	��'�*)
	")����
HJ/A-�5A@[@�)	�F)�����
r_Z8rD.*;-4* 	�� � �.)0� � � 	 �*)�	 )�����e��}/A<E*w<ED?5V<�F[Hb<4D.*7B./1KT5AF[6�� /AH
F[6.,.>=<hHJ>.6.9;<4FG/16=36	 � ��� F[3�9'@G/A34*'Bn>.6=B.*'-�<E*;KT,2/1-45A@=30D.F[H�<43'_Y<ED.*;6�5\<4FGK(*~FG6YtV5A-0F 5A6Y< �?@P<E*;-
� ��������
��+FG3%F[B.*'6Y<EF��?*'B^>=6.FGjk>.*;@[O�lYO�<4D.*btV5A@G>=*'3�
f� 5 ��� �)� 	f�;� 5 �X/AHWF[<E3
/1>=<E,=>=<
HJ>=6.9;<4FG/16.3 
f�����\5V<s<4FGK(* 5 emg�6 /A<ED=*'-b8I/1-4B.3 ��FG6M/1-4B=*'-b<E/!F[B.*'6Y<EFPH�O7/1-s9�D.5A-E5A9�<E*;-4FG�;*
5�<4FGK(*NF[6ktV5A-0F 5A6Y< �?@[<4*'- ��8I*yo0>.3d<�D?5�t1*S<E/!/1l.30*'-dt1*nF[<43b/1>=<4,.>=<stV5A@G>=*'3s5V<s<4FGK(* 5 _
8rD=FG@G*XF[<43�FG6=,.>=<htV5A-0FG*;3h/�t1*;-�5A@G@YHJ>.6.9�<EF[/16.3 	 ��������� � e �y*'6=9'*%/16.*
9�5A6S-0*',.@G5A9'*IFG6N<4D.*
KT5V<4D.*'KT5V<EF[9�5A@p5A6.5A@[OQ34F[3`34>.9�D �?@P<E*'- �ulYO�5~HJ>.6.9;<4FG/16.5A@ _�F�e *Veh5~30FGK(,.@G*;-qKT5V<ED.*;K�5p<EFG9'5A@
/AlQo0*'9�<Z<4D?5V<�KT5A,.3sF[6.,.>=<bHJ>=6.9;<4FG/16.3�/16M-0*�5A@htV5A@[>.*'3(�J-E5V<4D.*'-b<4D?5A6 /16#HJ>.6.9�<EFG/A6.3s/AH
<4FGK(*���e

'X5A-0FG/1>=3r<4D.*'/A-4*;<4FG9'5A@�KT/QB.*'@[3~HJ/1-y5A6?5A@[/1]n9'/1K(,.>=<4FG6.]T5A-4*Z/AHh@GF[<0<E@[*b,.-E5V9;<EF[9�5A@�>.30*
l2*'9'5A>.30*�<ED.*�O -4*;@[O+/16 D?5AF[-d�i<4-4F[]1]1*'-ZB.*;9'FG30FG/16=3'_�HJ/1-m*�c.5VKT,.@[*�<ED=*;O 5V@G@G/�8 <4D?5V<m<4D.*
/A>=<E,.>U<%FG3 ë FPH`<ED.*btV5A@[>.*b/AHW30/1KT*\-4*�5V@P�itV5A@[>.*'BTtA5V-4F 5Vl.@G*0%�F[3�� 5 _=5A6.B 5 /A<ED=*'-08rF[34*Ve
�y6./A<4D.*'-(>.6.-0*�5A@[FG30<4FG9w5A30,�*;9;<�/VHb34/AKT*wKT/QB.*;@G3SHJ/1-(9'/1K(,.>=<E5V<EF[/16�/16 HJ>.6=9;<EF[/16.3(/AH
<4FGK(*�	 �����bF[3Z<4D?5V<Z<ED.*�Oa5V@G@G/�8 <ED?5V<�<4D.*�/1>U<E,.>=<R/AH~<4D.*(9'/1K(,.>=<E5V<EF[/16+B=*',2*'6.B.3N/16
<4D.*\HJ>.@[@{FG6 �?6=F[<E*;@[O(@G/A6.]ND.F[30<4/1-0OT/AH`<ED=*bFG6.,=>=<
HJ>.6=9;<EF[/16 	 ������e��b6�<4D.*b/A<4D.*'-~D.5A6.B^F[<
8
5A3X34D./�8r6�F[6v� (�515V343~5V6.B �Q/16Y<�5A]._ ë2+�+3+ �h<ED?5p<I-0*'9;>.-4-0*'6Y<%5A6.5A@G/1]�6.*;>.-E5V@?6.*;<�8I/1-4Lk3
5V>=<E/1KT5V<4FG9�5V@G@[OR5A9;jk>.FG-0*b5ZH 5VB.FG6.]ZK(*'K(/1-0Onjk>?5A@[F[<�On5V3
34/Q/16�5A3
5V6kO(-0*�5A@[FG30<4FG9%<�OQ,�*y/AH
6=/1FG30*(F[3�5A3430>.K(*'B+HJ/A-�<4D.*'F[-�5A6?5A@[/1]!,.-4/Q9'*;3430FG6.]w>.6.FP<E3'e��b6.*(K�5�OM5A-0]1>.*S<ED.5V<�<ED.F[3
-0*'30>.@[< B.*'3d<E-0/ OQ3�5A@[@kD./1,2*'3 <4D?5V< <ED.*
5AK�5V�'FG6=]y9;/1KT,=>=<�5V<4FG/16.5A@Y9�5A,.5Al.FG@[F[<4FG*'3`<4D?5V< D?5�t1*
l2*'*;6a,.-0*'B.F[9;<4*'BaF[6+30/1K(*(<4D.*'/1-0*;<4FG9�5V@I5V-0<EF[9'@[*'3s/16+-4*'9;>.-4-0*'6Y<m6=*'>.-45A@�6.*;<�8I/1-4Lk3m9'5A6
l2*rFGK(,.@G*;KT*;6Y<E*'BnF[6�5A6YOn,.DYOQ34F[9�5A@{B.*�tQFG9'*V_U30>.9�D^5A3�HJ/1-�*�c=5AK(,.@[*y5�l.F[/1@G/1]AFG9�5V@U6.*;>.-E5V@
3dOQ30<E*;Kve�z%D.*;-4*�HJ/1-4*V_?FG6.3d<E*�5VBw/VHW<4-0OQFG6=]m<E/n34F[Km>.@ 5p<E*\zW>.-0FG6.]SKT5A9�D.F[6.*'3;_=8
*sHJ/Q9'>.3%F[6
<4D.FG3W5A-d<EF[9'@G*�/16R5A6?5V@G/1]}9'/1K(,.>=<E5V<EF[/16.3�/AH=9'/16Y<EF[6k>./1>.3 K�5A,=3�<4D?5V< 9�5A6Rl�*X*�cU,2*'9�<E*'Bm<4/
B=*']1-45AB.*b]1-45A9'*�HJ>.@G@POn>.6.B.*;-~<ED.*\FG6��?>=*'6.9;*s/AH�6./1F[34*n��<ED.F[3
D?5A3
l�*;*'6!*'K(,.FG-0FG9'5A@G@POm34>=,U�
,2/1-d<E*'BwlYO!9'/1K(,.>=<4*'-}34F[Km>.@ 5p<EFG/A6.3~-4*;,�/A-0<E*;BvF[6C�)(�515A303y*�<b5V@ eP_ ��535rë ��_.8rD.*;-4*N6=/1FG30*
D.5ABMl�*;*'6+5AB.B.*;B+<E/^<4D.*nKT*;Kml.-E5V6.*S,�/V<E*'6Y<4F 5A@�/VHI<4D.*nFG6Y<E*;]1-E5V<4*���5A6.BU� �?-4*S6.*;>.-4/A6.3

-



F[6#<ED.*(9'F[-49'>=F[<���e (w/1-4*(,.-4*;9'F[34*'@PO1_W8
*(-4*;30<E-0FG9�<N/1>=-R5p<4<E*;6Y<EFG/A6 <4/w<4D.*T9;/1K(,.>=<�5p<EFG/A6
/VH �?@[<4*'-03R<ED.5V<mD?5�tA*�H 5AB.F[6.]�K(*'K(/1-0OAe7�b6.*TK�5�O+5A-0]1>.*T<4D?5V<R6./7l.F[/1@G/A]1FG9'5A@G@PO�-0*'@P�
*�tV5A6Y<T9;/1K(,.>=<�5p<EFG/A6.3(5A-4*!*'@[FGK(FG6?5p<E*'B lYO <4D.FG3n-4*;30<4-4FG9�<EF[/16qe��k�y��!$ ��g� %;� �����^FG3(5
9;/16Y<EF[6Q>=F[<�O�,.-0/1,�*;-0<�Ou/AH �?@[<4*'-43 �n_
8rD.FG9�D -4*;jQ>=FG-4*;3T<4D?5V<(HJ/1-�5V6kO�F[6.,.>=<(HJ>.6.9�<EF[/16
	 � ��� ��� �v<ED.*T/1>=<E,=>=<!�1� 	��'� 5 �s9�5A6Cl2*�5V,.,.-4/�cUFGKT5V<4*'BalYO <ED.*T/1>=<4,.>=<E3^�)���=�;� 5 �
HJ/A-
5A6YO(/A<4D.*'-IFG6.,.>U<IHJ>.6=9;<EF[/16.3���������� ���R<ED?5p<~5A,=,.-4/�cUFGKT5V<E*�	 ������/A6^5R30> 
(9'FG*;6Y<E@[O
@[/16.]m<4FGK(*sFG6Y<E*;-0tV5A@�	�

�0� 5�� ]A/1FG6.]Sl.5A9�L^FG6Y<E/n<ED=*Z,.5A30<'e �?/1-4KT5A@[@[O(/16.*�B.* �?6.*'3}<ED?5p<
� � � � � 
 � D?5V3bH 5AB.FG6=]^KT*;KT/1-dO7FPHXHJ/A-b*;tA*'-0O 	 � ���w5V6.BM*;t1*;-0O���� 5 <4D.*'-0*
*�cUFG30<���� 5 5V6.B���� 5 34/�<4D?5V<��
�1���U�;� 5 ��
 �)� 	f�;� 5 �������^HJ/1-R5A@G@ � � ���w8rF[<4D
! 	 �.)0�"
#�f�.)0� ! �$�NHJ/1-}5A@G@�) �%	�
&�0� 5'� e
g�6=HJ/1-0K�5V@G@[OA_.5��?@[<4*'-�� D?5A3%H 5AB=FG6.](KT*;KT/A-0O
FPH�<ED.*�K(/130<r30FG]16.F��?9�5V6k<rl=F[<E3%/VHhFP<E3%9'>=-4-4*;6Y<y/A>=<E,.>U<}tV5A@[>.*(�)� 	��'� 5 �IB.*;,�*;6.Bno0>.3d<}/16
<4D.*ZKT/13d<\30FG]16=F7�?9'5A6Y<yl=F[<E3}/AH <ED.*ZtA5V@G>.*;3y/AHhF[<43yF[6.,.>=<rHJ>.6.9�<EF[/16 	 �����~FG6w34/1K(* �.6.F[<4*
<4FGK(*sFG6Y<E*;-0tV5A@�	�

�0� 5'� ]1/1FG6=](l.5A9�L^FG6Y<E/n<ED=*R,?5V30<�e
z%DQ>=3'_2FG6w/1-4B.*;-%<E/�9;/1K(,.>=<E*s<4D.*
K(/13d<s34F[]16.F7�.9�5A6Y<sl.FP<E3s/AHb�)� 	��'� 5 �}FP<sFG3s6./V<�6.*'9;*'34345A-0O#<4/!LQ6=/ 8 <ED.* � � %!� !d�2%}tV5A@G>=*
/VHW<4D.*sFG6=,.>=<~HJ>.6=9;<EF[/16�	 � � �XHJ/1-%5V6kOT<EF[KT* � _?5V6.B!F[<~F[3r5A@G30/m6./A<r6=*'9'*;34345A-0O^<4/SLQ6=/ 8
�� (� #. !$ ��y5Al2/1>=<X<ED.*}tV5A@G>.*;3I/VH 	 ������HJ/1-�K(/1-4*r<ED.5A6�5 �?6.F[<4*}<4FGK(*%FG6Y<E*;-0tV5A@{l?5A9�LnF[6k<4/
<4D.*},?5A30<'e��y/A<4*y<4D?5V<
5 �?@P<E*'-
� <ED?5p<
D?5V3IH 5AB.F[6.]ZKT*;KT/1-dOSFG3I5A>=<4/1KT5V<EF[9�5A@[@[OR9�5A>.345A@ _
F�e *Ve[_`�)� 	f�;� 5 �XB./U*;3r6./A<}B.*',2*'6=Bv/16!tV5A@G>=*'3�	 � � �IHJ/1- � � 5 e

g�6v34*'9�<EF[/16 � 8
*Z8rFG@[@q9'/16=34FGB=*'-y5T9'/A-4-4*;34,2/16.B.F[6.](6./A<EF[/16w/AHhH 5AB=FG6.]nK(*'K(/1-0O�HJ/A-
9;FG-09'>.FP<E3'_`8rD.F[9�DCl2*']1F[6 <4D.*'F[-Z9;/1K(,.>=<�5p<EFG/A6+5p<N5w34,2*'9;F7�?9n<EF[KT*n,2/1FG6Y<ZFG6 5v30,�*;9'F��?9
F[6.F[<4F 5A@k3d<�5V<4*A_k5A6.Bn30D./�8 <ED.5V<X5A@G@k<ED=*'34*r9;FG-49;>.F[<43�B.* �?6.*%H 5AB.F[6.]sKT*;KT/A-0O �?@[<4*'-43;ehz%D.F[3
9;-4*'5V<E*;3 5~@[FG6.L}l2*;<�8I*'*'6R9'/1K(K(/16s9'/16=9'*',U<E3�HJ-4/1K 9'F[-49'>=F[<`9;/1KT,=@G*�cUFP<�Oy<4D.*'/1-dO�5A6.Bs<4D.*
�.@[<E*;-d�il?5A34*;Bn6./A<�5p<EFG/A6(>=34*'B(FG6S<4D.FG3X5A-d<EFG9;@G*Ve �~5V34FG9'5A@G@PON/A6.*ho0>.30<XD?5A3�<4/Z/Al.34*;-0t1*}<ED?5p<
HJ/A- 9;/1KT,=>=<�5V<4FG/16.5A@YB.*;tQF[9'*'3 8rF[<EDZH 5AB.F[6.]\K(*'K(/1-0ObF[< B./U*;3h6./V<�KT5V<4<4*'-�8rD.*;<4D.*'-h<4D.*;O
D.5�tA*yl2*'*;6�B.-0F[tA*'6a�dHJ/1-4*�t1*;-4�NlYOn30/1KT*~<4FGK(*�� tA5V-0OQFG6.]sF[6.,.>=<�	 �{�)
 � � ��� � 
��v� 5A3
30>.]1]1*;30<4*'BnlYON<ED=*��?@[<4*'- 6./A<�5p<EFG/A6{��_V/1- 8rD.*�<ED.*;-�<ED.*
9'/1K(,.>=<E5V<EF[/16mD?5ABSl2*'*;6S30<E5A-0<4*'B
5p<s5�30,�*;9'F7�.9N<EF[KT*R,�/1F[6Y<�)+*st1*;-0OvH 5A-\l?5V9�L�FG6v<ED.*m,.5A30<'_qFG6730/1K(*N>.6.Lk6./�8r6MFG6=F[<EFG5A@
3d<�5V<4* %,*�e�z%D.* �?@P<E*;-d��/A-4FG*;6Y<E*'BS6=/A<�5V<4FG/16SF[3�KT5V<ED.*;K�5p<EFG9'5A@G@POsK(/1-4*~9;/16Yt1*;6.FG*;6k<'_U30FG6.9;*
/A6.*�9�5A6w*'@[FGK(FG6?5V<4*y<4D.*ZHJ/A-4KT5A@qB.*;,�*;6.B.*'6=9'*N/A6 )+*\5A6.B %,*p_.8rD=FG9�Dw,.-E5A9�<EF[9�5A@[@[O�F[3%/AH
@[F[<0<E@G*(FG6Y<4*'-4*;30<nHJ/1-mH 5AB=FG6.]#K(*'K(/1-0OaB.*;tQF[9'*'3;e )a*^8rFG@[@
30D./�8 FG6 30*'9;<4FG/16 8 /AH}<ED.F[3

/



5V-0<EF[9'@[*�<ED?5p<n@GFGjk>.F[BC30<E5V<E*!KT5A9�D.F[6.*'3v� � � (w3��N8rF[<4Dul.5A34F[3 �.@[<E*;-43mHJ-0/1K 30/1KT*^9;@ 5A303
� 5V6.B -0*�5AB=/1>=<!KT5A,.3�HJ-4/AK 34/AKT*M9'@G5A343 � D?5�t1*M>.6.B.*;-vK(FG@[B 9'/A6.B.F[<4FG/16=3�/16 �
5V6.B � >.6=F[t1*;-4345A@q9'/AKT,.>U<�5V<4FG/16?5V@�,2/�8
*;-~8rF[<ED^-0*']Y5V-4B^<E/n5A@[@2<4FGK(*\F[6ktV5A-0F 5A6Y<IH 5AB.FG6=]
K(*'K(/1-dO^9'/1K(,.>=<E5V<EF[/16.3}/16�9;/16Y<EF[6Q>=/1>.3\HJ>.6=9;<EF[/16.3}/AH�<4FGK(*A_{FG6w<ED.*R34*'6=34*m<ED.5V<b5V6kO
<4FGK(*�FG6YtV5A-0F 5A6Y<mH 5AB=FG6.]#K(*'K(/1-0O �?@[<4*'- � 9'5A6ul�*!5A,=,.-4/�cUFGKT5V<E*;B�lkOu5V6 � � ( 

HJ-0/1K <ED=FG3\9;@ 5A303\>.,7<4/^5A6YOw]1F[tA*'6#B.*;]1-4*;*m/AH�,=-4*'9;FG30FG/16qeyg�6734*;9;<4FG/16 
 <ED.F[3\-4*;34>.@P<bF[3
*�cQ<E*'6=B.*'B�<4/(<4D.*ZK�5V<4D.*'KT5V<4FG9�5V@G@[O(K(/1-4*sB=F'
(9'>.@P<}9�5A30*Z8rD.*;-4*Z<ED.*ZFG6.,=>=<rHJ>.6.9;<4FG/16=3
	 � ���I-0*',.-0*'34*;6Y<b34,=FGLA*s<4-E5AF[6.3'_.-45V<ED=*'-%<ED?5V6w9;/16Y<EF[6Q>=/1>.3rHJ>.6.9;<4FG/16=3%/AH <4FGK(*Ae

z%D.*\9'/16.B=F[<EF[/16�/A6�<ED.*y9'@G5A343 � /AH�l?5A30FG36�?@[<4*'-43X<ED?5p<~FG3X6.*;*'B.*;B!HJ/A-I<ED=*'34*\-4*'30>.@[<43
F[3�<ED=*7HJ/1@G@[/ 8rF[6.] ��� !$ "#�� !d�2% �2% �W� �\��#1!
�  � �����"%�� # � �+HJ/1-^5A6YO <�8I/�FG6.,.>U<^HJ>.6.9;<4FG/16=3
	 � ���;� �f� ����� � � 8rF[<4D*	 � � � �� ��� � �
HJ/1-%34/AKT* � � 5 <4D.*'-0*R*�c=F[30<43y30/1KT* �?@P<E*;-�� � �
<4D?5V<^30*',?5V-E5V<4*'3�	h� ����5V6.B$�f� ����_yF�e *Ve[_m�/� 	��'� 5 � �� �/���U�'� 5 ��e �y/A<4*7<ED?5V<!FP<^FG3  � #
-0*'jk>.F[-4*'Bv<ED?5V<y<ED.*;-4*R*�cUFG3d<E3s5 �.@[<E*;- � �,� 8rF[<4D �/��	f�;� 5 � ��:�/� �=�;� 5 �~HJ/1-y5A6YOv<�8I/
HJ>=6.9;<4FG/16.3�	 �����;� ��� ��� ��� ��8rF[<4D 	 � � � ��$�f� � ��HJ/A-X30/1K(* �	� 5 e��UFGK(,.@[*%*�c=5AK(,.@G*;3�HJ/A-
9;@ 5A3034*;3>� /AH6�?@P<E*'-03b<ED?5p<�D?5�t1*n<ED.F[3s,�/1F[6Y<�8rFG34*S30*',?5V-E5V<4FG/16M,.-0/1,�*;-0<�OM5V-4*S<ED.*n9;@ 5A303
/VH~5A@[@hB.*;@ 5�O �.@[<E*;-43 	 ������� � 	�� � �����S�JHJ/1-q)�� � 
I�(5V6.B#<ED.*n9'@G5A343�/AH
5A@[@h@GF[6.*�5V-��?@[<4*'-03
8rFP<ED F[KT,.>=@G34*�-4*'30,�/A6.34*;3T/AHr<4D.*^HJ/1-4K��W�.)0�T���	��
 � 8rF[<4D
��� 5 e � l.F[/1@G/1]AFG9�5V@G@[O
jk>.FP<E*vFG6Y<E*;-4*'3d<EF[6.]a9;@ 5A303�/AH��.@[<E*;-43(<ED?5V<�3E5V<4FG3��?*'3�<4D.*vHJ/A-4KT5A@%-4*;jQ>=FG-4*;KT*;6Y<^/AHb<4D.*
,2/1F[6k<�8rF[34*r34*;,?5A-45V<EF[/16T,=-4/1,2*'-d<�OnFG3�<ED.*r9;@ 5A303I/AH �?@[<4*'-03XB=*��?6.*;B�lYOn30<E5A6.B?5A-0B�K(/UB=*'@G3
HJ/A-mB=OQ6?5AK(FG9�3dOQ6?5A,.30*'3'_
34*'*+�)(�515A303n5A6.B �U/16Y<�5V]._ ��53535 ��e � @[FGjk>.FGB �?@[<4*'- � ' /AH
5V6�� � ( 
 FG3}3E5AF[B�<E/�l�*`���I����� �2%\�Z/AH �?@P<E*'-03\HJ-4/AK � F[H�<4D.*'-0*S5A-4* �?6.FP<E*'@POwK�5A6YO
�.@[<E*;-43 � � ��������� ��� FG6 ��� <4/u8rD=FG9�D 8I* -4*;HJ*;-�5V3wl.5A34F[3��.@[<E*;-43!FG6|<ED=FG3^9'/A6k<4*�cQ<
��34/C<ED.5V< � �H' 	��;�*)0��� �E��� � 	��'�.)0�;�������^���/���
	��'�*)0�F�(HJ/1-�5A@G@0) � 
 5A6.B|5V@G@}FG6.,.>U<
HJ>=6.9;<4FG/16.3 	 �����%FG6 � � ebz%Dk>.3bHJ/1-\5�l.FG/A@G/1]1F[9�5A@fFG6Y<E*;-4,.-0*;<�5p<EFG/A6#5A6#5A-0-E5�Ow/AH�,?5A-45A@G@[*'@
F[6.,.>=<�3dOQ6?5A,.30*'3h8rFP<ED�34/1K(*;8rD.5V<WB.F[x�*'-0*'6Y<h3dOQ6?5A,=<4FG9�,?5A-45AKT*�<E*;-43I�J<4D?5V<W9'/16Y<4-4/1@1<4D.*'F[-
F[6Y<E*'-06?5A@UB=OQ6?5AK(FG9'3E�W8I/1>.@GBmHJ/A-4KT5A@G@POs34> 
(9;*r<4/sFGK(,.@G*;KT*;6Y<�5A@[@=B.*;34F[-4*'BS@[FGjk>.F[B �?@[<4*'-03
�H'�e �y/�8I*;t1*;-m<ED.F[3m5A-0]1>.K(*'6Y<mF[]16./1-0*'3Z<ED.*(H 5A9;<R<ED?5V<NFG6+-4*�5V@GF[<�O#<4D.*�l?5V34FG3 �?@[<4*'-03
� 6./A<}o0>=30<mD.5�tA*�<E/�K�5ALV*#��� 	��'� 5 � �� �/���U�;� 5 ���+5A3N-0*'jk>.F[-4*'BalkO <ED=*�,�/AFG6Y<�8rFG30*
30*',?5V-E5V<4FG/16M,.-0/1,�*;-0<�O��7l.>=<�<ED=*;O D?5�t1*n<E/wK�5VLA*n34>.-0*(<4D?5V<�HJ/1-Z5A@[@�,?5AF[-43s/AH
FG6.,.>U<
HJ>=6.9;<4FG/16.3�	 � ���;� �f� ���SHJ/1-�8rD.FG9�D|<ED=*M<E5A-4]A*;<!/1>=<4,.>=<w/AHZ<ED.*M3dOU3d<E*;K D?5A3^<E/�B.FPxf*;-

+



5p<S<EFGK(* 5 <ED=*'-4*!*�c=F[30<43(30/1K(*^9'/1K(,�/A6.*'6Y<n/AH}<ED.*!F[6.,.>=<S<4/M<4D.*!-4*'5AB./1>=<nK(/QB.>.@G*
<4D?5V<b5A3430>.KT*;3s5V<y<EFGK(* 5 34> 
(9;FG*'6Y<4@[O7B=F[x�*'-4*;6Y<\tV5A@G>=*'3yHJ/A-\9'F[-49;>.F[<\FG6.,.>U<E3�	 � ���y5V6.B
��� ����_?30/�<ED.5V<y<4D.FG3rB.FPxf*;-4*;6.9'*R9�5A67l2*Z,.FG9�LV*'B7>.,�lkO!<4D.*R-0*�5AB=/1>=<bF[6v30,.F[<4*R/VH�6./1F[34*Ae
�blYtQFG/1>=34@[O(<ED=*s9'/1K(,.@G*�c�-0*'9;>.-4-0*'6Y<y5A-49�D.FP<E*;9;<E>=-4*s/AHW9'/A-0<EF[9�5A@�KTF[9'-0/U9;FG-49;>.F[<43b�;�0@G/Q/1,.3
8rFP<ED.F[6m@G/Q/1,.30�k�h5A6=Bn<4D.*%B.FPt1*'-034*%<E*;KT,2/1-45A@=-0*'34,2/16.30*'3X/AH�B.F[x�*'-0*'6Y<�<�OQ,�*;3X/VHf6.*;>.-4/A6.3
5V6.Bm30OQ6?5V,.34*;3}� 34*;*
HJ/1-W*�c=5AK(,.@G*b� (�5V-4Lk-E5AK *�<�5A@�e[_ ë2+3+3/ ��5A6.B^���s>.,=<�5}*;<�5A@ eP_ ��5�535 �4�
9;/16Y<E-0FGl.>=<4*�5(-0FG9�D!-4*;,�*;-0<4/1FG-0*s/AH�5VKT,.@[F7�?*;-43
HJ/A-%FG6.,.>U<rB.F[x�*'-0*'6.9;*'3'e

z%D.*(9'/A6.B.F[<4FG/16M/16M<ED=*(9;@ 5A303 � /AH~-0*�5AB./A>=<�HJ>.6.9;<4FG/16=3�<4D?5V<ZFG3s6=*'*'B=*'BaHJ/1-�/1>=-
-0*'30>.@[<43bFG3}<ED.*NHJ/A@G@G/�8rF[6.] ��� � � ���3!.����#1!
�  � �����"%�� # �V_f34/1K(*;<4FGK(*'3\-0*;HJ*;-4-4*;B7<E/!5A3\>.6.FP�
tA*'-03E5A@�5A,=,.-4/�cUFGKT5V<EF[/16 ,.-0/1,2*'-0<�O|F[6�6.*'>=-E5A@s6.*�<�8
/A-4L <ED=*'/1-dO � HJ/1-!5V6kO�� ��� _
5V6kOC9'/1K(,?5A9�<v� F e *AeP_X9'@G/A34*'Bu5A6=B l2/1>.6.B=*'B{�m34*�<	� 
 
 � _
5V6kOC9'/16Y<EF[6k>./1>.3nHJ>.6.9��
<4FG/16 � ��� � 
y_Z5A6=B�5A6YO ]AF[t1*;6�� � 5 _I<ED.*;-4*7*�c=F[30<43�34/1K(* �|FG6 � 30/a<ED?5p<
� ���*%��"
 ���.%�� � � �THJ/A-r5A@G@(% �
� e

)+*}8rF[@G@?30D./�8 F[6Tz%D=*'/1-0*'K 8 e ë /AH`30*'9�<EFG/A6 8 <4D?5V<X<ED./A34*y<�8I/m9;/16.B.FP<EFG/A6.3y� ,2/1FG6Y<0�
8rF[34*M34*;,?5A-45V<EF[/16 ,=-4/1,2*'-d<�O /VH$� 5A6.B 5A,.,.-0/�cUF[K�5V<4FG/16�,=-4/1,2*'-d<�O /VHl���T<E/1]1*�<ED.*;-
]A>?5A-E5V6k<4*'*}>.6.FPt1*'-03E5A@{9;/1KT,=>=<�5V<4FG/16.5A@.,2/ 8I*'-XHJ/1-�<ED.*}9'/A-4-4*;34,2/16.B.F[6.]N9;@ 5A303�/AH � � (v3;_
F�e *Vem<ED.*n,2/�8
*;-�<4/�5V,.,.-4/�cUFGKT5V<4*S5A6YO#<EF[KT*mF[6YtA5V-4F 5V6k<\H 5AB.FG6=]wK(*'K(/1-dO*�?@P<E*;- � /16
9;/16Y<EF[6Q>=/1>.3�HJ>.6.9;<4FG/16=3I/AHf<EFGK(*%8rF[<4D�5A6YOnB.*;34FG-0*'B�,=-4*'9;FG30FG/16qehg�6�34*;9;<4FG/16 
 8I*\B.* �?6.*
5n34>=F[<�5Vl.@G*�6./A<4FG/16w/AH H 5AB.FG6=]TK(*'K(/1-0O�9'/1K(,.>=<E5V<EF[/16.3r/16�30,.FGLV*Z<4-E5AF[6.3'_?<4D?5V<\5A@G@[/ 8r3
>=3N<E/#,.-0/�t1*^FG6az%D.*'/1-0*'K 
 e ë 579;/1-4-0*'30,�/16=B.FG6.]�-4*'30>.@[<NHJ/1- � � (v3m<4D?5V<m9'5A-4-dOC/1>U<
9;/1K(,.>=<�5p<EFG/A6.3~/16w34,.F[LA*s<E-45AFG6=3'e

z%D.*b<4D.*'/A-4*;<4FG9'5A@q5A,=,.-4/Y5V9�D�<E/�8~5V-4B.3r9'/AKT,.>U<�5V<4FG/16T/16^34,.F[LA*b<4-E5AF[6.3
<ED.5V<%FG3I,.-4/p�
,2/130*'BZFG6s<ED.F[3�5A-0<4FG9;@G*�B.FPxf*;-43`30<4-4/16=]1@[ObHJ-0/1K ,=-4*;tQF[/1>.3W5A,.,.-0/Y5A9�D.*;3W<4D?5V<WD?5�t1*�HJ/Q9'>.30*'B
/A6M<4D.*n9'/16=30<E-0>.9;<4FG/16 /AHI34,2*'9;F7�?9(9'F[-49'>=F[<E3s/VH
30,.FGLkFG6=]w6=*'>.-0/16.3s<ED?5p<R9'5A6 9�5A-0-0O#/1>U<
30,�*;9'F��?9�9'/AKT,.>U<�5V<4FG/16.3Z/16C30,.FGLV*�<E-45AFG6.3�� 30*'*�HJ/1-R*�c=5AK(,.@G*7�)�}/1, �?*;@GB 5A6=B �
-4/QB=O1_
� 535rë �0��e�� ]1*;6.*'-0FG9n,.-4/Al.@G*;K FG6#<4D.*'30*�5A,=,.-4/Y5V9�D.*'3ZFG3b<4D.*T6=*'*'BM<E/w9'/A6.30<4-4>.9�<R30,�*��
9;F 5A@fKT*;9�D?5A6.F[34K(3rHJ/A-y5Vl.34/1-0l.FG6=]�5A6=BvF[6k<4*']1-45V<EF[6.]nFG6=HJ/A-4KT5V<EF[/16�*'6=9'/QB.*'B7F[6^<ED.*ZFG6U�
<4*'-034,.F[LA*�F[6Y<E*'-dtV5A@G3�/AH
l.FG/1@[/1]1F[9�5A@[@[Ow-4*'5A@GF[30<EF[9SFG6.,=>=<N30,.FGLV*T<4-E5AF[6.3'_�8rD./130*�FG6Y<4*'-430,.FGLV*
F[6Y<E*'-dtV5A@G3S5V-4*^<�OQ,.FG9'5A@G@POaKm>=9�D @ 5V-4]1*;-!� F[6�<4D.*!-E5A6=]1*!/AH ë,5 <4/ ë2535 KT3E�N<ED?5A6 <4D.*
<4-E5A6=34K(FG3430FG/16MB.*;@ 5�OQ3Nl2*;<�8I*'*;6 6.*'>.-0/16.3RFG6+5v9'/A-0<EF[9�5A@�K(FG9;-4/Q9'F[-49'>=F[<(��<ED?5V<�<4*'6.Ba<4/

ë25



l2*Sl2*'@G/�8 | K(3���e �?>.-0<4D.*'-0KT/1-0*m<ED.*;34*(*�cU,.@[FG9'FP<s9'/A6.30<4-4>.9�<EFG/A6.3�/AH
9;FG-09'>.FP<E3s/AHI34,.F[L1�
F[6.]^6.*;>.-4/16=3�<4*'6.BM<E/!,.-0/UB=>.9'*S9;FG-49;>.F[<43b8rF[<4D+5�B=/1KTF[6?5A6Y<bHJ*;*'B=HJ/1-d8~5V-4B 30<E-0>.9;<4>.-4*V_
F[6v30,.F[<4*R/VH�<ED.*�H 5A9�<y<4D?5V<yl.FG/1@[/1]1F[9�5A@�6.*'>.-45A@W9'FG-09'>.FP<E3}5A-0*RD.F[]1D.@PO^-4*;9'>.-0-4*'6Y<'_f34F[KT,=@[O
l2*'9'5A>.30*(FP<�FG3btA*'-0OMD.5A-4B � FPH
6=/A<�FGK(,�/A3434F[l.@G*��r<4/w9;/16.3d<E-4>=9;<N5!-0*'9;>.-4-0*'6Y<N9;FG-09'>.FP<s/AH
30,.FGLkF[6.]S6.*'>=-4/16.3r<ED.5V<rD?5A3}5n]1F[tA*'6!FG6.,=>=<��V/A>=<E,.>U<yl2*'D.5�tQF[/1-'e

�b6 <ED.* /A<4D.*'-�D.5A6.B F[<�D.5AB 5A@G-0*�5AB=O:l�*;*'6 34D./�8r6 FG6 �)�I>./16./1KT5A6./ 5V6.B
(w*'-4�;*'6.F[9�Dq_ ë2+3+y| �}<ED?5p<�]1*'6.*;-4F[9m-4*;9'>.-0-4*'6Y<R9'F[-49'>=F[<E3\/AHXFG6Y<E*;]1-E5V<4*���5A6.BU� �?-4*S6.*;>.-4/A6.3
5V-4*^5Al=@G*�<4/M<4-E5A6=30HJ/1-0K <4*'K(,�/1-45A@
F[6.,.>=<m,?5V<4<4*'-06.3nFG6Y<E/#30,?5V<EFG5A@~5V9;<EFPtQF[<�O+,?5V<4<4*'-06.3
/VH~<ED.*T9'F[-49'>=F[<�e��}*'6.9;*�/16.*TK�5�O 5A-0]1>.*(<ED?5V<RF[<RFG3Z6./A<R6.*;9'*'303E5A-dOa<4/�>.6.B=*'-43d<�5A6=Bq_
/A-m*;tA*'6 9;/16Y<E-0/1@ _�<ED=*!HJ>=@G@
F[6.,.>=<��V/1>=<4,.>=<nl2*'D?5�tQFG/A-S/AH\30>.9�Du9'FG-09'>.FP<E3;eCg�6.30<4*�5ABf_
F[<
30> 
(9'*;3!<4/ t1*'-0F[H�O <ED?5V<!30>.9�D -4*'9;>.-4-0*'6Y<w9'F[-49'>=F[<E3�D?5�t1*#<ED.* ��� !$ "#�� !d�2%`�2% �W� �F��#1!
�  
� � ���"%�� # �!� ,.-45A9;<4FG9'5A@G@POvFP<�*;tA*'6a30> 
(9'*;3Z<4/!tA*'-0F[H�O7<4D.FG3s,2/1FG6Y<�8rF[34*S34*;,?5A-45V<EF[/16M,.-4/1,Q�
*;-0<�O7HJ/A-bFG6.,=>=<sHJ>.6.9�<EFG/A6 	 � ���\5A6=B ��� ���yHJ/1-\8rD=FG9�DM<ED.*S<�5V-4]1*�<s/1>=<4,.>=<Z/AHX<ED.*��?@P<E*;-
30D./1>.@[BCl2*�B.F[x�*'-0*'6Y<���eMg�6CH 5A9;<'_�*�cQ<E*;6.34FPt1*!9'/1K(,.>=<4*'-m30FGKm>=@ 5V<4FG/16.3Z/AHr-45V<ED.*;-m-4*'5A@P�
F[30<4FG9SK(/UB.*;@G3bHJ/1-�l.F[/1@G/A]1FG9'5A@ 6=*'>.-45A@�9'FG-09'>.FP<E3T� (v515A343Z*;<R5A@�e[_ ��5�5rë �b34>.]A]1*'3d<R<4D?5V<R5
-45A6.B./AKT@POCB.-45�8r6 -4*;9'>.-0-4*'6Y<�9'FG-09'>.FP<(9'/16.30FG3d<EFG6=]+/AHb5MHJ*�8 Dk>.6.B.-0*'B 6.*;>.-4/A6.3'_~9'5A6
30*',?5V-E5V<4*T5�tA*'-dOM@ 5A-0]1*m9'@G5A343s/VH
B.FPxf*;-4*;6k<�F[6.,.>=<�30,.FGLV*S<E-E5VFG6.3b<4D.-4/1>=]1DMF[<E3s3d<�5V<4*S/AH
5V9;<EFPtV5V<EF[/16�5p<s34/1K(*m@G5V<E*;-}<4FGK(*N,2/1FG6Y< )�e �}*'6.9;*n/16.*m9'5A6#-4*;30<E-0FG9�<�5A@G@�9;/16.30<4-4>.9�<EFPt1*
�J/1-Z5AB?5A,U<EF[tA*��s*;x�/1-0<ZHJ/1-Z5A,.,=-4/�cUFGKT5V<EF[6.]w5 ��!���%  *�.@[<E*;- � lYO+5!-4*'9;>.-4-0*'6Y<S9;FG-49;>.F[<
/VHh30,.FGLkFG6=]T6.*;>.-4/A6.3}<4/(<4D.*Z34*'@[*'9�<EFG/A6w/A-}@[*�5A-06.FG6=](/VH�5A6v5A,.,.-0/1,.-0F 5V<4*s-4*�5VB./1>=<}KT5A,
�We gi<�FG3(Lk6./�8r6 � 34*;*��1�y>.*'-T*;<�5A@ eP_ ��535Të �N<ED?5V<�5A@G-0*�5ABUOu5+34F[6.]1@[*v,2/U/A@}/VHs34,.F[L1�
F[6.](6.*'>.-0/16.3n��8rF[<4Dno0>.3d<��,% %\���"��� �J� �F�Z9'/A6.6.*'9�<EF[/16.3\F[6Y<E/T<4D.FG3},2/U/1@�_25A6.B�/A>=<b/AHh<ED.F[3
,2/Q/1@��~9�5V6#,.-4/�tQFGB.*R34>.9�D,� �rFP<\9'5A6M5A,.,.-0/�c=F[K�5p<E*R5A6YO�]1FPt1*;6#9'/16Y<EF[6k>./1>.3\HJ>=6.9;<4FG/16q_
5V6.B#D.*'6=9'*nD?5A3b<4D.*SB.*'30FG-0*'B 5A,.,.-0/�c=F[K�5p<EFG/A67,.-4/A,�*;-0<�O1e �?>.-0<4D.*'-0KT/1-0*N<ED=*'-4*S*�cUFG30<43
5Z34F[KT,.@[*r@G/Q9�5A@?@[*�5A-06.FG6.]Z-4>=@G*%<ED?5p<~9�5V6�5AB?5V,=<~30>.9�D�,2/U/1@{/AHq34,.F[LQF[6.]N6=*'>.-0/16.3I<4/m5A,Q�
,=-4/�cUFGKT5V<E*r5�34,2*'9;F7�?9}]1F[tA*'6T9'/16Y<EF[6k>./1>.3�HJ>.6.9�<EFG/A67�J34*'*N�1�y>.*'-X*;<I5A@�e[_ ��5�5rë ��_2�)(�515A303
*�<n5A@�e[_ ��5�5rë �4��e �y@[<4*'-46.5V<EFPt1*'@POa/A6.*^9'/1>=@GB�5A,.,=-4/�cUFGKT5V<E*�lYOa34,.F[LQF[6.]#6.*;>.-4/16=3T5V6kO
/V<ED.*;-b9'@G5A343s/AH�HJ*;*'B=HJ/1-d8~5V-4BM6.*'>=-E5A@�6.*�<�8
/A-4Lk3s<ED?5V<�F[3bLk6./�8r6 <4/^D?5�t1*S<ED=*S>.6.F[tA*'- �
345A@�5A,=,.-4/�cUFGKT5V<EF[/167,.-0/1,2*'-0<�OA_�34>.9�Da5A3�Km>.@[<4FP�i@ 5�O1*;-y,2*'-09'*',U<E-4/A6.3��J34*;*��)(�515A303N5V6.B
�y5V<E309�D.@��5V]1*'-;_ ��53535 ��HJ/1-%5V6v5V,.,.-4/�cUFGKT5V<4FG/16�/VHW<4D.*'30*Z5A-0<4F7�?9;F 5A@26.*'>=-E5A@q6=*;<�8I/1-4Lk3}lkO

ëtë



6=*;<�8I/1-4Lk3�/AH�34,=FGLkFG6.]�6.*'>.-0/16.3E��e�z%Dk>.3s<ED.*N<4D.*'/A-4*;<4FG9'5A@�5A,=,.-4/Y5V9�D7<ED?5V<\FG3b/A>=<E@[FG6.*;B
F[6u<4D.FG3n,?5V,�*;-T30>.]1]1*;30<E3(<E/+5A,.,.-0/�c=F[K�5p<E*w5+]1FPt1*;6 FG6=,.>=<��p/1>=<E,=>=<(l�*;D?5�tUF[/1- � /16
HJ>=6.9;<4FG/16.3y/AH�<4FGK(*��J/1-\30,.FGLV*N<E-45AFG6.3E�rlYO��?-43d<s,.F[9�LQF[6.]�-45A6.B./AKT@PO!34/1K(*N30> 
(9'FG*;6Y<E@[O
9;/1K(,.@G*�cw-4*'9;>.-4-0*'6Y<�9'F[-49;>.F[<43y/AH�30,.FGLkF[6.]�6.*;>.-4/A6.3'_`5V6.B7<ED.*;6#5AB?5V,=<EF[6.]T<4D.*N8I*'FG]ADk<43
/VH\57,2/Q/1@I/VHy/A>=<E,.>U<n6.*'>.-0/16.3S<E/M5V,.,.-4/�cUFGKT5V<4*T<ED=*^]1F[tA*'6 <�5A-0]1*;<m/1>=<E,=>=<E3;e+z%D.F[3
5V,.,.-4/15A9�DvF[3%l.FG/A@G/1]1F[9�5A@[@[OSK(/1-0*s-4*�5V@GFG3d<EF[9yHJ-4/AK:<ED.*�,2/1FG6Y<%/VHhtQFG*�8 /AH @G*'5A-46.F[6.]m<ED.5A6
@[*�5A-06.FG6=]s5A@G]A/1-4FP<ED.K(3 <4D?5V<X5AF[K 5V<�K(/UB=F[H�OQFG6.]y<ED.*r30<E5V<E*~<4-E5 o0*;9;<4/1-0OS/VH�<4D.*r-4*'9;>.-4-0*'6Y<
9;FG-09'>.FP<�_`34F[6.9'*S<4D.*n6.*'>.-0/16.3s<ED.5V<Z,.-4/QB.>.9;*n<4D.*(5A9;<4>?5A@�9;FG-49;>.F[<b/1>=<E,=>=<ZD?5�t1*(l�*�<4<E*;-
5V9'9'*;343�<E/w*'-0-4/1-�34F[]16?5A@[3'_W5A6.B F[<�F[3�9'@G*'5A-4*;-�FG6#8rD.FG9�D+B.FG-0*'9�<EFG/A6+5!30OQ6?5V,=<EF[9n8I*'F[]1DY<
30D./1>.@[Bnl�*r9�D?5A6=]1*'B(FG6n/1-0B.*'-�<E/�-0*'B.>.9;*}<4D.*r/1>=<4,.>=<X*'-0-4/1-;_Y9'/1K(,?5A-0*'BS8rF[<4DT6.*;>.-4/A6.3
B=*'*',wFG6=34FGB=*b<ED.*�-4*;9'>.-0-4*;6k<y9'F[-49;>.F[<'e

g�6+5AB.B.FP<EF[/167<ED.F[3�5A,.,.-0/Y5A9�D D?5A3s<ED=*�5ABUtA5V6k<E5A]1*m<4D?5V<�<ED.*n345AKT*n-0*'9'>=-4-4*;6Y<N9;FG-d�
9;>.F[<Z9'5A6Cl2*�>.30*'BC30FGKm>.@P<�5A6=*'/1>.30@[O �78rF[<4D+<ED=*�D.*;@G,a/VHr5AB.B.FP<EF[/16?5A@�/V<ED.*;-N-4*'5AB./1>U<
HJ>=6.9;<4FG/16.3I<ED?5V<~9�5A6!l2*\<E-45AFG6.*;B^FG6.B=*',2*'6.B.*;6Y<E@[O �T<E/S9'/AKT,.>U<E*bF[6^,?5A-E5V@G@G*;@{B.F[x�*'-0*'6Y<
/A>=<E,.>U<E3yHJ-0/1K <ED=*m3E5AK(*ZFG6.,.>U<�	 ������erz%D.F[3\,.-0/ tQF[B.*'3\5�6.*;8 ,?5V-E5AB.F[]1K:HJ/1-},?5A-45A@G@[*'@
9;/1K(,.>=<�5p<EFG/A6wF[6!-4*�5V@�<4FGK(*s/16v<4FGK(*�� tA5V-0OQFG6.]SF[6.,.>=<r<4D?5V<y5A,.,2*�5A-03}<4/Tl2*Z-E5V<4D.*'-}5V<d�
<4-E5A9�<EFPt1*NHJ-0/1K <4D.*ml.F[/1@G/A]1FG9'5A@`,�/AFG6Y<s/AH�tQFG*�8�eRg�6#/V<ED.*;-\8
/A-4B.3 � � B.F[x�*'-0*'6Y< �?@[<4*'-03
� � ��������� � � 9'5A6�l2*bFGK(,.@G*;KT*;6Y<E*'Bn8rF[<4D�<ED=*b3E5AK(*\-0*'9;>.-4-0*'6Y<r9'F[-49'>=F[<b� F e *AeP_k<ED.*b345AK(*
�X��_.OUF[*'@[B.FG6.]m5(]1FG5A6Y<%3E5�tQFG6=]T/AH D?5A-0B=8
5A-4*T� F�e *Ve[_?6=*'>.-0/16.3���e

�y@[<E/A]1*;<4D.*'-�<4D.*+9;/1K(,.>=<�5p<EFG/A6?5A@b5V,.,.-4/15A9�D ,=>.-430>.*'B F[6�<ED.F[3v5V-0<EF[9'@[*734>.]A]1*'3d<E3
<4D?5V<}HJ/1-}5A6?5A@POQ�'FG6=]T9;/1KT,=>=<�5V<4FG/16=3}F[6�9;/1-0<4FG9�5V@`KTF[9'-4/Q9'F[-49;>.F[<43%F[<}K�5�O!l2*N@[*'343rHJ-4>=F[<0�
HJ>=@�<4-0OQFG6=](<4/�>.6.B=*'-43d<�5A6=B� ����|� F[6w8rD.F[9�D734,2*'9;F7�?9R9'/QB.*��%B.FPxf*;-4*'6Y<\34*'6=34/1-dO�F[6.,.>=<43
5V-4*r-4*;,.-4*;34*'6Y<4*'B!lYOS<ED.*rt1*;-0O(D.FG]ADU��B.F[KT*;6.34F[/16?5A@Qt1*;9;<E/A-I<ED.5V<
B=*'349;-4F[l�*;3X<4D.*y9;>.-4-0*'6Y<
9;FG-09'>.FP<W5A9;<4F[tQF[<�OA_A5}jQ>=*'30<4FG/16Z<ED?5p< F[3 >=34>?5A@[@[Os,=D.-E5A30*'BN5A3W<4D.*XjQ>=*'30<4FG/16N/AH.6.*;>.-E5V@Q9;/UBQ�
F[6.]N/A-
6.*;>.-E5A@�-4*;,.-4*;34*'6Y<E5V<EF[/16!/AH�*�cQ<E*;-46?5V@f30<4FGKm>=@GF eWz%D.*sK(/1-4*yFGK(,�/A-0<�5V6k<Xjk>.*;30<EF[/16
HJ-0/1K <ED=*b,�/AFG6Y<
/VH`tUF[*;8|/AH`<4D.*b6.*;>.-E5V@�3dOU3d<E*;K � K(/1-0*\,.-0*'9'F[34*;@[O �hHJ-4/AK <4D.*b,2/1FG6Y<I/AH
tQF[*;8 /AHU<ED.*I-4*'5AB./1>=< K(/UB.>=@G*'3�/AHU<ED.*X6.*;>.-E5A@Q30OQ3d<E*'K��WF[3�D./�8 8
*;@G@k3E5A@[FG*;6k<4@[O\B.F[x�*'-0*'6Y<
F[6.,.>=<43%5A-0*b34*;,?5A-E5p<E*'B^<4D.-4/1>=]1D�<ED.*sD=FG]1DU�iB.FGK(*'6=34FG/A6?5A@.t1*;9;<4/1-43rB.*;349'-0FGl.F[6.]m<ED=*s9'>.- �
-0*'6Y<y6.*'>.-45A@W5A9;<4F[tQF[<�OAe
g�6w<ED.F[3r8
5�Ow/16.*R5A-4-0F[t1*;3y/A675n9'/1K(,.@G*�<E*;@[O^B.FPxf*;-4*;6k<y-4/15AB�5p<
<4D.*b9;/16.9'*;,=<}/AH\�0FG6Y<4*'@G@[FG]1*;6.9'*r8rF[<4D./1>=<~-4*',=-4*'30*'6Y<�5p<EFG/A6.�._=<4D?5V<%D?5V3%,.-4*�tUF[/1>.30@[OTl�*;*'6

ë �



,=-4/1,2/134*;BnFG6m<ED=*%9'/16Y<E*�cQ<I/VH�-0/1l2/A<EF[9'3r�1�
-4/Q/1Lk3'_ ë2+�+rë � F[6S/1-4B.*;-h<E/�/�t1*;-49;/1KT*%Lk6./�8r6
B=*��?9;FG*'6=9'FG*;3
/AHf<E-E5VB.F[<4FG/16?5V@{5A,.,.-0/Y5A9�D.*;3IHJ-4/AK�5V-0<EF��?9'FG5A@?FG6Y<4*'@G@[FG]1*;6.9'*%F[6�9;/1,.FG6=]R8rF[<4D
<4D.*!6.*'*;B <4/ B=*'@GFPt1*;-T5VB.*'jk>?5V<4*v/A>=<E,.>U<0��l2*'D.5�tQF[/1>.-43nF[6u-0*�5A@
�i<4FGK(*THJ/1-S-0*�5A@[FG30<4FG9'5A@G@PO
9;/1K(,.@G*�c^34*;6.34/A-0O!FG6=,.>=<r30<4-4*'5AKT3;e

� ���s$}"#�����b�^� ��&���$}"#&;��� � &;�
	 �
�N #&���� � ��� �(�
�

� ��� ��� � &��;���s����� &;��	 �
�m #&'��� � ��� �(�
�

z%D=*'-4*n*�c=F[30<43�5!B=F[x�*'-4*;6.9'*nl2*;<�8I*'*;6+<ED=*m<�OU,2*n/AH�HJ>.6.9�<EFG/A6.3s9'/1K(,.>=<4*'BMlYO#9'F[-49;>.F[<43
5V6.B�<ED=*R<�OQ,�*N/AH�HJ>.6.9�<EFG/A6.3\-0*',.-0*'34*;6Y<E*'B lYO*�.@[<E*;-43;e�� �.@[<E*;-�� 5A3034FG]A6.3b5A6�/1>=<E,=>=<
tV5A@[>.*M�1� 	��'�.)0�Z<E/M5�<4FGK(*�,2/1FG6Y<$) � 
 5A6.Bu5A6�F[6.,.>=<mHJ>=6.9;<4FG/16 	 ��
 � 
 � /A-
	 � 
 � 
��{��_�5A3430>.KTF[6.]7F[KT,.@[FG9;F[<E@POv<4D?5V<NFG6.,.>U<mD?5A3Nl�*;*'6 9'/AKTF[6.]vF[6 �dHJ/1-0*;tA*'-4�=e
g�6 9'/16Y<E-45A30<'_y9;/1K(,.>=<�5p<EFG/A6.3TF[6 9'F[-49;>.F[<43�5A-0*7>.34>.5A@G@PO 5V3434>=KT*;B <E/C3d<�5A-d<!5V<�30/1K(*
9;/16.9;-4*;<4*N<EF[KT*�,2/1FG6Y<�)+*�� )rl?5A9�L!F[6v<ED=*m,?5A3d<�_2FG6�30/1K(*N9'/A6.9'-0*;<E*NFG6.FP<EF 5V@q30<E5V<E*>%,*p_
<4D.*'-0*'lYOuB.*��.6.FG6.]a5+9;FG-49;>.F[<(/1>U<E,.>=<��T�*%,* � 	���� �! #" �%$ �F)0� � 
 5V<n<ED.*v9'>.-0-4*;6k<T<EF[KT* )
<4D?5V<SB=*',2*'6.B.3yo0>=30<n/16�5 �?6=F[<E*�34*']AKT*;6k< 	�� � �! #" �%$ /VH}<4D.*�F[6.,.>=<mHJ>=6.9;<4FG/16 	 ������_�l=>=<
F[6�5AB.B=F[<EF[/16 /A6 <ED.*#F[6.F[<4F 5A@%3d<�5V<4* %,*w/VHZ<4D.*#9'F[-49;>.F[<'e �y/�8
*�t1*;-wKT5A6YO -4*'9;>.-4-0*'6Y<
9;FG-09'>.FP<E3(D?5�t1*7H 5AB.F[6.]aK(*'K(/1-dO1_
8rD.F[9�D�FGK(,.@GF[*'3S<ED.5V<�<4D.*79'>=-4-4*;6Y<^9'F[-49'>=F[<T/1>=<E,=>=<
�T�*%,* � 	&�'� �  " �%$ �\)0�~B.*',2*'6=B.3b@G*;343y5A6.B7@[*'303y/16vF[<43}F[6.F[<4F 5A@f30<�5p<E*"%,*b8rD.*'6 )"
 )+*b]1-4/�8r3;e
)+*~,.-0/�t1*~<ED.5V<�5A6YOR34>.9�Dn9'F[-49;>.F[<
� 8rF[<4DNH 5AB.F[6.]bK(*'K(/1-0OZB.* �?6.*;3�5\H 5AB.FG6=]bKT*;KT/A-0O
�.@[<E*;-��)(�<4D.-4/A>.]1DC<ED=*^B.*��?6=F[<EF[/16|�1��( 	��'�.)0����� @GFGK �  +* �-, �T�*%,* � 	���� �  " �%$ �F)0��_�8rD.*;-4*
5V-4l.FP<E-E5V-0O7F[6.F[<4F 5A@WtV5A@G>.*;3>%,*RK�5�OMl2*T>=34*'B+/16+<4D.*(-'e Dqe 3;e�z%D.*;-4*;HJ/A-4*�FP<�FG3
o0>.3d<EF7�.*'B
<4/mK(/UB.*;@q5N9;FG-09'>.FP<
8rF[<4D�H 5AB.F[6.]mK(*'K(/1-0On8rD./130*�5A9;<4F[tQF[<�O(D?5VB^30<�5V-0<E*;Bw5m-4*'@G5V<EFPt1*;@[O
@[/16.]^<EF[KT*n5V]1/C��8rD.FG9�D+FG3�>.30>?5A@G@PO7<ED=*T9'5A34*nHJ/1-Z5wl=FG/1@[/1]1FG9'5A@h6=*'>.-45A@�9'FG-09'>.FP<��\lYO+5
H 5VB.FG6.]^K(*'K(/1-dO*�?@P<E*;-'eSz%Dk>.3'_ 5A3s@[/16.]w5A3s/16.*n-0*'30<4-4F[9;<E3s<4D.*n5V<4<4*'6Y<EF[/16#<E/!9'F[-49;>.F[<43
5V6.B �?@[<4*'-43m8rFP<ED H 5AB.F[6.]#K(*'K(/1-0OA_�<4D.*!30<4-4>.9�<E>.-45A@%B.F[x�*'-0*'6.9;*!l�*�<�8
*;*'6 <4D.*'30*w<�8I/
9;/1K(,.>=<�5p<EFG/A6?5A@IHJ-45AK(*;8I/1-4Lk3(B.FG345A,.,2*�5A-037�J/1-n-E5V<4D.*'- �wH 5AB=*'3T5�8
5�O=��e�z%D.F[3T-0*'34>=@[<�_
8rD=FG9�DC8I*�HJ/1-4Km>=@ 5V<4*T,.-0*'9;FG34*;@[OC5A3mz%D.*;/1-4*;K � e ë _�9'-0*�5V<4*'3SF[6C,?5A-d<EFG9;>.@ 5V-N57l.-0FGB.]A*

ë28



l2*;<�8I*'*;67<ED.* �?@[<4*'- ��/1-0FG*'6Y<4*'B�KT5V<4D.*'KT5V<EF[9�5A@q5A6?5A@POU30FG3},.>.-034>.*;B#FG6v<4D.FG3y5A-d<EFG9;@G*V_�5V6.B
<4D.*Z9'FG-09'>.FP<0�i/1-4F[*'6Y<E*;BvKT5V<ED=*'KT5V<EF[9�5A@`5V6?5A@[OQ30FG3rFG6C�
�15A*;]1*'-;_ ��5�5rë �~/AH�9;@G/130*'@PO!-4*'@G5V<E*;B
*�xf*;9;<43rHJ/A-y5V-0<EF��?9'FG5A@26.*'>.-45A@`6.*�<�8
/1-0L!KT/QB.*'@[3'e

���������
	��
����������� ��! �l� �I� %0� �W��� %�� � ��!$ �(� # �	�  �� #)!
�  W��	 � 
 ��
����� (�t� % # ��� %
� � !�� �;� !$#�#* W��#��I�!� ! �� W��# � �� (� !$ "!$#1!��n�k� ##��#&%q%,* � ���I� � �I� %>�2% #������� (�l) ��
����� (�
�� (���� "!$#&%��2% �n� %  "# 	�� � �  " �%$ � ��� �	�  �� #1!
�  �� ��� ��%!� # ��� � � �	�  �� #1!
�  W� ��	 ����� ��� �+� �I� %
�I� # �(� # ���.%,* � 	�� � �  " �%$ �\)0� � 
"!$# %1��� � #. W��# #* !d� � !�� �;� !$#��  W�I� �^�y��!$ ��g� %;� ��� �
��� %;� ��#1!���% # � � �� (�%�&� ! � #. "%�� % % �3!d� #.� �"���*%���%���� ) � 
 �� (� %���%���� �#� 5 � �I� %
� � 5 �� (��)+* �v) � � #* W��# � �T�*%,* � 	&� � �  " �%$ �\)0� 
 �T�*%�' * � ��� � �  " �%$ �\)0� � �%� �"�����n�.�3	k� � ��� �
�� (� �"���l�n�.� %,* �\%�' * �(��� � � ���2!�� %\� #. W��# ! 	 �.) )
�"
 ���*) )
� ! � � �"�����n�.�W) ) � 	 )+*M�\) � !

*+�,	-�/.b)+*S5A3034>.K(*m<ED.5V<s5A6YO�9'FG-09'>.FP< � D?5A3s5V3434/Q9'FG5V<E*;B78rF[<4D7F[<b5�30<E5V<E*N<4-E5A6Q�
30F[<4FG/16 HJ>.6.9�<EF[/1610 ( 34/ <ED?5p<20 (��*%,* � 	�� � �  " �%$ �F)0� �3�|��8rD.FG9�D -4*;,.-4*;34*'6Y<43�<ED.*!F[6k<4*'- �
6.5A@N3d<�5V<4* /AH(9'FG-09'>.FP< � 5p<7<EF[KT* )0��D?5A37<ED=* ,.-4/1,2*'-d<�O <4D?5V< �T�*%,* � 	���� �  " �%$ �\)0� �
�T�40 (��*%,* � 	�� � �  " � ' $ �\) ) �;� 	�� � � ' " �%$ �\)0�IHJ/1-r5V6kO1) ) � 	 )+* �\) � e

576 �8�,9��;: �<�����>=� (� � !�� �;� !$# � #. W��#  W�I� �^�y��!$ �� � %;� �����?��� %;� ��#)!���% # � � �� (�@�&�
� % �� %!�"� �^�y��!$ ��+� %;� �������H� # %�����( ��� ��� 
�� #* � �I� �I �#* "%l� % �� "!$#1!
�  

�1��( 	��'�.)0� ��� @[FGK
�  * �-,

���.%,* � 	���� �! #" �%$ �\)0�	�

�o "%�� %�� �A� !$#��F� � � !$ "!$#1!��n��� #���#&%!�0%,* �B� ��� �C� %>�y�2%\���  #* "% �A!  D! �E!

FC�G:IH�9�JK�<�L��� �y@G@�<ED=*T9;/16.9'*;,=<E3N5A6.B+-4*'30>.@[<43R/VH~<ED.F[3�,?5A,2*'-Z9�5A6a5A@G30/vl2*(HJ/A-4Km>U�
@G5V<E*;B�HJ/1-sB.F[349;-4*;<4*SFG6.3d<E*'5AB#/AHX9'/16Y<4FG6k>./1>.3s<4FGK(*Ae �?/1-bB.F[349'-0*;<4*m<EFGK(*NFP<b8
5A3s34D./�8r6
F[6 � �15A*']1*;-'_ ��5�5rë �N<ED?5p<^5A6YOu6.*;<�8I/1-0L 8rD.F[9�D FG3(>.6.FPHJ/1-4K(@[O 3d<�5V<4*�9;/16Y<E-E5V9;<EF[6.]aF[6
<4D.*!34*;6.34*v/AHNMb* �?6.F[<4FG/16 
 FG6 � �15A*']1*;-'_ � 535rë �NB.* �?6.*;3�5M9'F[-49'>=F[<S<ED.5V<(D?5A3nH 5AB.FG6=]
K(*'K(/1-dOm5A9;9'/1-0B.FG6=]�<4/�/1>.-�,.-0*'9'*;B.FG6=]RB.* �?6.FP<EFG/A6q_k5A6.BnD.*;6.9'*y5A9'9;/1-4B=FG6.]s<E/s<4D.*r,.-4*��
9;*'B.F[6.]^z%D.*;/1-4*;K � e ë 5�H 5AB.F[6.]�K(*'K(/1-0O��?@[<4*'-;eZz%Dk>.3Z5A@[@W<4D.*S34F[]1K(/1FGB?5V@`6.*;<�8I/1-4Lk3
8rFP<EDC8I*'F[]1DY<nK�5V<4-4F
c !AO ! � ë <ED?5V<(5V-4*�9;/16.34F[B.*'-0*'BuFG6 � �15A*']1*;-'_ ��535rë �Z,.-0/ tQF[B.*
F[6Y<E*'-0*'3d<EFG6=](30,�*;9'FG5A@q9�5V34*'3}/AHWH 5AB.F[6.]nKT*;KT/1-dO �.@[<E*;-43;e

PQ9��<�,R1�,R 5S6 �;�,9��;: ������.S)a* �?-43d<C30D./�8 <4D?5V<a@GFGK �  +* �-, �T�*%,* � 	���� �  " �%$ �F)0�
*�cUFG30<43'_SHJ/1-+5A6YO 9�D./1F[9'*'3+/AH�3d<�5V<4*'3g%,* � � HJ/1-#<ED=* F[6.F[<4F 5A@Z<EFGK(*�,�/AFG6Y<E3 )+* �

ë 




)�e � FPc 34/1K(* � � 5 e )+* 30D./�8 <4D?5V<C<4D.*'-0* *�cUFG3d<E3 30/1KT* )+* � )+30/ <ED?5p<
� �����%,* � 	�� � ����" �%$ �F)0� 
 �T���%,* � 	�� � ��� " �%$ �\)0� ��� ��HJ/1-n5A6YO��%,*M�	�%,* � �{_I5A6YO 	�� � � _~5V6.B
5V6kO ) � �F) 2 � )+*�e �UFG6.9;* � FG3y5A3034>.K(*'B�<4/�D?5�tA*RH 5AB.F[6.]�K(*'K(/1-dO1_?<ED.*;-4*R*�cUFG3d<E3\30/1K(*
)+*�� )m30/ <4D?5V< � �T�*%,* � 	&�'� �  " �%$ �\)0� 
 �T�*% ) * � 	���� �  " �%$ �\)0� � � �vHJ/1-(5A@G@N%,* �\% ) * � � 5V6.B
5V@G@ 	�� � �=e��U*�< %,* ��� 0 (��
�%,* � 	&� � � � " �  $ �\)+*��\5V6.B % ) * ��� 0 (����%,* � 	�� � � � " �  $ �\)+*���esz%D.*'6
� �����%,* � 	���� � � " �%$ �F)0��
 �T���%,* � 	���� � � " �%$ �\)0� ��� �!5A9;9'/1-0B.FG6.]!<E/!<ED=*(l.5A34F[9(,=-4/1,2*'-d<�OM/AH
<4D.*
3d<�5V<4*�<E-45A6.30F[<EF[/16aHJ>.6=9;<EF[/16 0~eMz%DQ>=3n8I*^D?5�t1*!30D./�8r6�<4D?5V<m<4D.* �?@P<E*'-���( FG3R8
*;@G@P�
B=*��?6.*;B7lYOv<4D.*ZB.*��?6=F[<EF[/16�F[6w<4D.*N9;@ 5AF[K /AH�z%D=*'/1-0*'K � e ë erg�6vH 5A9�<y8I*mD?5�t1*R34D./�8r6
<4D?5V<b<4D.*S9'/A6ktA*'-0]1*'6.9;*T<4/ �)��( 	f�;�*)0�\F[3b>.6.FPHJ/1-4K FG6 	�_q8rD.F[9�DM8I*S8rFG@[@ 6.*;*'BMHJ/1-\<4D.*
30*'9;/16.Bw,?5A-0<}/AHW<ED=FG3%,.-0/U/AH e

gi<R-4*;K�5AF[6.3b<E/vl�*(34D=/ 8r6+<ED?5V<�<4D.FG3 �?@P<E*'-���(uD?5A3�H 5AB.F[6.]!KT*;KT/1-dO1e �hFPcM30/1K(*
	 � � ��5A6.B � � 5 e^)+*�D?5�t1*T<E/�,=-4/�t1*�<4D?5V<R<ED.*;-4*�*�cUFG30< � � 5 5A6.B � � 5 34/
<4D?5V< ���)��( �=�;� 5 � 
 �1��( 	��'� 5 � � � ��HJ/A-�5A@G@ � � � �^8rFP<ED ! 	h�.)0��
 �f�.)0� ! � �(HJ/1-Z5A@G@
) � 	�

�0� 5�� e��hF
c�� � 5 34/S<ED?5p< �
�)�)(
�	2�'� 5 � 
 �����%,* ���	�� � �  " � $ � 5 ��� ���

�
HJ/1-r5A@[@
�%,* � �2_

5V@G@��	 � ���=_=5V6.B^5A@[@h)+* � 
�� ��8
*y*�cU,.@G/AF[<ID.*'-0*y<ED.5V<I<4D.*\9;FG-09'>.FP<
/1>U<E,.>=<43
9;/16Yt1*'-0]1*
<4/R�)��(
�	2�'� 5 �f>.6.F[HJ/A-4K(@[O}FG6��	RHJ/A-�)+* � 
�� _ 8rD.F[9�DZHJ/1@[@G/�8r3fHJ-0/1K <4D.* �?-43d<�,?5A-0<�/VHU<4D.*
,=-4/Q/AH���e��?>.-d<ED.*;-4K(/1-4* �=c ��� 5 5A6.B�� ) � 5 5A9'9;/1-4B.F[6.]R<4/R<4D.*\B.* �?6.FP<EFG/A6T/AHfH 5AB.FG6=]
K(*'K(/1-dO^HJ/1-y9;FG-09'>.FP<E3}34/�<ED.5V< � ���.%,* � 	�� � ��� ' " � $ � 5 � 
 �T�*% ) * � ��� � ��� ' " � $ � 5 � �(� �

�
HJ/1-\5A@G@

	k� � ��� � 5A6=B %,* �\%�) * �(�{_U,.-4/�tQFGB.*;B^<ED?5V< ! 	h�.) )�� 
 �f�.) )
� ! � ��HJ/1-%5A@[@() ) � 	�
�� ).� 5'� e
�QFG6.9;*"%,* �F%�) * �B�!5A-4*Z5A@[@G/�8I*'B^<E/(l�*R5A-0l.F[<4-E5A-0FG@[O(9�D./A34*'6f_2<4D.*R345AK(*Z,=-4/1,2*'-d<�O!D./1@GB=3
8rFP<ED(<ED.*b345AK(* � � 5 HJ/1-~5A6YO�)+* � 
�� ) FG6.3d<E*'5AB�/AH 
�� ) � >.30*\<ED=*b30<E5V<E*}<E-E5V6.34FP<EFG/A6
HJ>=6.9;<4FG/16I0 (`��e �U*�<")+* � � 
7KT5pcq���1��� ) ��enz%D.*'6+F[H ! 	h�.)0��
%���.)0� ! � ��HJ/1-�5A@[@o) �
	�
&�0� 5'� _Q8I*\D?5�tA*yHJ/1-I5A6YOt%,*M�\% ) * � �m<ED?5V< �T�*%,* � 	�� � �  " � $ � 5 � 
 ���.% ) * � ��� � �  " � $ � 5 � � ���

�
_

���)�)( 	��'� 5 �"
 �T�*%,* � 	�� � �  " � $ � 5 � � � �
�
_{5A6.B �
�)�)( �U�'� 5 �"
 �T�*%,* � ��� � �  " � $ � 5 � � � �

�
_.D.*'6=9'*

���)�)( 	��'� 5 �"
|�)�)( �U�'� 5 � � �%���

FC�G:IH�9�J �<���<�\�b6.*n>.30>?5A@[@[OM5A3034>.K(*'3�<ED.5V<R5w9;FG-49;>.F[< � D.5A3R6=/�5Al=34/1@[>=<E*nB.*;,�*;6U�
B=*'6.9;*�/16 <EFGK(*A_WF e *AeP_ <4D?5V<Z<ED.*(FG6Y<4*'-46.5A@�30<�5p<E*�5V6.Ba9;>.-4-0*'6Y<S/1>=<4,.>=<R/AH&� o0>.3d<mB.*��
,2*'6=Bv/16^<4D.*s<EFGK(*b<ED.5V<rD?5A3r,?5A3034*;B�34F[6.9'*s<4D.*�9'FG-09'>.FP< � D?5ABwl2*'*'6v5A9�<EF[tV5V<4*'B+� l=>=<

ëM|



/VH~9'/A>.-430*�5A@[34/w/16 <4D.*�F[6.F[<4F 5A@ 30<E5V<E*-%,*S5A6.B <ED.*(FG6=,.>=<�<ED?5p<ND?5V3R*;6k<4*'-0*'BC<ED=*T9;FG-d�
9;>.F[<�FG6�<ED.*#K(*�5V6k<4FGK(*���e �U>.9�D 9'F[-49;>.F[<
� FG3�<EF[KT*vFG6YtV5A-4FG5A6Y<^FG6 <4D.*M34*;6.34*M<ED?5p<
�T�*%,* � 	 � � � � �  " �%$ �\)0��� �T�*%,* � 	�� � �  �� � � " � � � � $ �F) 	 )����
HJ/1-r5V@G@fHJ>.6=9;<EF[/16.3�	 � � � � � B.*��.6.*'B
lYO 	 �����*)0�\� 	 �*) 	v)�����eNgiH
5�9'FG-09'>.FP< ��8rFP<ED7H 5AB.F[6.]^K(*'K(/1-0OvFG3\<4FGK(*mFG6YtV5A-0F 5A6Y<bF[6
<4D.FG3X34*;6.34*V_U<4D.*'6�<4D.* �.@[<E*;-��)(w<4D?5V<IFG3XB.*��?6=*'B^lYO � D.5A3
6./V<
/16=@[OSH 5AB.F[6.]ZKT*;KT/1-dO1_
l=>=<rFG3rFG6!5VB.B.F[<4FG/16�<4FGK(*bFG6YtV5A-0F 5A6Y<�e

� ��� � ����� &�� � � � � �#"���&���� � &;�
	 � ��� �'� � ���	�#"��

g�6�<ED=FG3n34*;9;<EF[/16�8
*wB.FG309'>.303(<4D.*wK�5V<4D.*'KT5V<4FG9�5V@G@[O 30FGK(,.@G*;-m9�5A30*v/VHb9'/AKT,.>U<�5V<4FG/16.3
/A6�9'/A6k<4FG6k>./1>=3bFG6.,=>=<yHJ>=6.9;<4FG/16.3;_�30>.9�DM5A3}HJ/1-y*�c=5AKT,=@G*R<4D.*N,2/13d<E30OQ6?5V,=<EF[9N9'>=-4-4*;6Y<E3
�J/1-m9;/16Y<E-4F[l.>=<4FG/16.3m<4/#<ED.*^K(*'Kml=-E5A6.*^,2/A<4*'6Y<EFG5A@��RF[6 6.*'>=-4/16.3n/AH\5#6.*'>=-E5A@%9;FG-49;>.F[<
<4D?5V<%-0*'30>.@[<~HJ-0/1K 34,.F[LQF[6.]n5A9�<EF[tQFP<�OTF[6!5Vx�*'-4*;6Y<r6.*'>.-0/16.3;_?F e *AeP_=6.*;>.-4/16=3~<ED?5V<%5A-4*s6./V<
9;/1K(,�/16=*'6Y<E3 /AH?<ED.*I9'/16=34FGB=*'-4*;BS9'F[-49'>=F[<�eWz%D.*;34*%FG6=,.>=<E3 9�5A6Nl�*~K(/QB.*'@[*'BNlYON5yt1*;9;<4/1-
/VH�9'/16Y<EF[6k>./1>.3
HJ>=6.9;<4FG/16.3I/AH�<EF[KT*�	 � 
 � 
}e%g�6�<ED.F[3
FG6Y<4*'-4,=-4*;<E5V<EF[/16�FP<
F[3�o0>.3d<EF7�.*'B
<4/�5V3434>=KT*�<ED?5p<y<4D.*ZtV5A@[>.*'3}/AH <ED.*;34*RHJ>=6.9;<4FG/16.3y5A-0*Z>=6.F[HJ/1-0KT@PO�l2/1>.6.B=*'Bq_�5A6.B�5A@G30/
<4D?5V<b<4D.*'F[-\3d<E*'*;,.6.*;343�� � 5Al.34/A@G>=<4*NtV5A@G>.*N/AH�<ED.*mB=*'-4FPtV5V<EFPt1*mF[679�5A30*m<ED?5p<b<ED.*�OM5A-0*
B=F[x�*'-4*;6Y<EF 5Vl.@G*���F[3
>.6.FPHJ/1-4K(@[Oml�/1>=6.B.*'Bfe
�I/A<ED^5V3434>=KT,=<4FG/16=3
8rFG@[@2l2*b6.*;*'B.*;B^HJ/1-I<4D.*
30>.l.30*'jk>.*'6Y<R<ED.*;/1-4*;Kve (v/A-4*n,.-4*;9'F[34*'@PO1_`8I*�5A3034>.K(*S<ED?5p<s<ED.*nB./1KT5AF[6 � /AHIFG6.,.>U<
HJ>=6.9;<4FG/16.3%D.5A3%<ED.*sHJ/1-0K

� ��
 	 � 
�� 	�

� ��� � � � 	 � � � 
 	 �*)0��� � � ) � � � 
 )�� HJ/1-r5A@G@ � �F)�� 
��

HJ/A-I30/1KT*\5A-4l=F[<E-45A-0Om9'/16.3d<�5A6Y<43�� ��� ) � 5 e�z%D=*��?@[<4*'-03
FG6(<ED.*y34>.l=34*'jk>.*;6Y<}<4D.*'/A-4*'K
5V-4*�5A,.,=@GFG*;B�<E/StA*'9;<4/1-43�	 �
�)	 � ��������� 	 � �~/AH�HJ>.6.9;<4FG/16=3~HJ-4/1K � HJ/1-%30/1KT*�5V-4l.FP<E-E5V-0O
�Uc=*;B � � � e

g�6n/1-0B.*'-�<4/Zl2*r5Al.@[*~<E/�5A,=,.-4/�cUFGKT5V<E*r5V6kON]1F[tA*'6S<EF[KT*
FG6YtV5A-4FG5A6Y<�H 5AB.F[6.]sKT*;KT/A-0O
�.@[<E*;-�� lYO @GFGjk>.F[B 30<E5V<E*#KT5A9�D.F[6.*'3 
 8rFP<ED�@GF[jk>.FGB �.@[<E*;-43 �H' 9'/AKT,2/134*;B�HJ-4/1K
l.5A34F[3 �.@[<E*;-43�� � ��������� ��� HJ-4/AK 34/1K(* �=cU*'Bv9'@ 5V343�� /VH�l?5A30FG3��?@P<E*'-03'_?FP<rFG3r/1lYtQFG/1>.30@[O

ë /



6=*'9'*;34345A-0O(<ED?5p<U�uD?5A3X<ED.*},�/AFG6Y<�8rFG30*y30*',?5A-45V<EF[/16�,=-4/1,2*'-d<�O1_Ql�*;9�5A>.30*yHJ/1-I5A6YO 	 � � �
� � 8rF[<4D�	 � � � ��$� � � �fHJ/1-�34/1K(* ��� 5 <4D.*'-0*
*�c=F[30<43h5%<EF[KT*�F[6ktV5A-0F 5A6Y<`H 5AB=FG6.]}KT*;KT/A-0O
�.@[<E*;-�� 8rFP<ED+�)� 	 �'� 5 � �� �1��� �;� 5 ��eX�slYtQFG/A>.34@POT<4D.FG3 �?@P<E*;-�� 9'5A6!l�*�5A,=,.-4/�cUFGKT5V<E*;B
5V-4l.FP<E-E5V-4FG@PO 9'@G/A34*'@POClYO @[FGjk>.FGB 3d<�5V<4*!K�5A9�D=FG6.*;3n8rFP<EDul?5A30FG3��?@P<E*'-03SHJ-4/1K ��/16=@[OCFPH
<4D.*'-0*T*�cUFG30<43�34/1K(*Tl.5A34F[3 �.@[<E*;-"� � � 8rFP<ED �/� 	 �;� 5 � �� �/��� �;� 5 ��eTz%D.*nHJ/1@[@G/�8rFG6.]
<4D.*'/A-4*'K:34D./�8r3r<ED?5V<r<4D.FG3%6.*;9'*;343E5V-0Ow9'/16=B.F[<4FG/16^F[3%*'3430*'6Y<EFG5A@G@PO^5A@[34/n34> 
T9;FG*;6k<'e

576 �8�,9��;: �<����� =q�!�;��� %�#. W��#J� !d�+�� � �A� !$# �F� ��� �;� �I�!� � ��#1!.� % !$ ��I� � !��� "# �^�y��!$ ��
� %;� ����� �H� #&%�� � #. W��#� W�I��#* "%+��� !$ "# � !d�2%J�2% �W� �F��#)!
�  � � ���"%�� # � ! ��� � #. "%��	� ��� %��I�!�;��� %
#. W��#k� !d�l�� � �E� !$#��F� ��� �;� �I�!� � � �	�  �� #1!
�  W� #* W��#L W�I� #. "%l��� � �����3!.����#1!
�  � � ���"%�� # �&!

�� "%  �� (� ��!���%  #1!.� %�!$ ��I� � !��� "# �^�y��!$ ��>� %;� ��� � �H� #&%��6� �\�� %� % ��� � � ���3!.����#&%\�
� �A� !$#��F� � !.�����;� � �2%;��� � �������`��
 � !$#* � !���� !�� �H� #&%�� �H' ���I����� �2%\� � � �I� �!�I� !d� �H� # %�� �
!$ 1� �� (� � %\�y� �I� #J����� � � ' �! �� �2%  � � �I� �(!��  �"���	���n� #&%��	��!$ �I� � � �
	
�+����%���%�� �
� � 5 #. "%�� % % �3!d� # � ��� � � � �������^�!��� � � �� (�t� ' �g� � � #. W��# #* "%
����� 
 �
� �J'+�	��'$� � !$#. ��H' ���I����� �2%\� � � � � �������^�!��� ����#1!d� � %!� ���)� 	 �'�.)0� 
 �#
 	 �;�*)0� � � �
�"���>�n�.�"	 ��� �g�� (� �n�.� ) � 
"!

��� � #. "%��	� ��� % ��! �`�n�.� �	�  �� #1!
�  W��!$ � � � % ���  "#)!$ ���I�O� � #. "%  � ��!���%  �H� #&%�� �
�\�� I� %$��� � � ���3!.����# %\�1� �A� !$#��F� � !.��� �;� � �2%;����� ���;� �! ������ �yF[H�5V6.B�/16=@[O!F[H6� !d� #1!.� %
!$ ��I� � !��� "#N�� (�- W�I� �^�y��!$ ���� %;� ��� � !

FC�G:IH�9�J �<� �<� �:-0*'KT5A-4Lp5Al=@G*n9'/16=34*'jk>.*;6.9'*!/AH
<ED.F[3Z<4D.*'/1-0*'K FG3�<ED?5p<RHJ/1-R5�@G5A-4]1*
tV5A-0FG*�<�O!/AH�9'@G5A3430*'3q� /AH�l?5V34FG3��?@[<4*'-03m�J34>.9�DM5A3yB.*'@G5�Ov@[FG6.*;3'_{@GF[6.*�5V- �.@[<E*;-43;_�B=OQ6?5VKTF[9
3dOQ6?5A,.30*'3'_�/1-y9'F[-49'>=F[<E3y8rF[<EDvH 5AB.FG6=]�KT*;KT/A-0O=�r<4D.*m,2/1FG6Y<�8rFG30*m34*;,?5A-45V<EF[/167,.-0/1,�*;-0<�OA_
F[6�9;/1Kml.F[6?5V<EF[/16n8rF[<ED�34> 
(9'F[*'6Y<E@PO ���?*�cUFGl=@G*'�N-4*�5VB./1>=<
K�5A,=3'_=*;6.B./�8r3~<ED=*b-4*;34>.@P<EFG6=]
� � (w3�8rFP<EDa�0>.6.FPt1*;-43E5V@?9'/1K(,.>=<E5V<EF[/16?5A@U,�/�8I*'-4�RFG6S<ED=*}]AF 5A6Y<�9'@G5A343�/VH �?@P<E*'-03�� <ED?5p<
5V-4*R<4FGK(*�FG6YtV5A-4FG5A6Y<b5A6=B7D?5�t1*NH 5VB.FG6.]TKT*;KT/A-0O1erg�67H 5A9�<�_2/16.*RK�5�Ov5A-4]A>.*R<4D?5V<s5V6kO
6=*'>.-45A@ 9;/1K(,.>=<�5p<EFG/A6v<ED.5V<bKT5�Ovl2*NtQF[<E5A@`HJ/1-y<4D.*m30>.-0tQF[tV5A@W/AHX5A6�/1-4]Y5V6.FG30K 9'5A67l2*
-0*',.-0*'30*'6Y<E*;B7lYO^34>.9�Dw<EF[KT*bF[6YtA5V-4F 5V6k<%H 5VB.FG6.]SK(*'K(/1-dO �?@P<E*'- �ne

PQ9��<�,RQ�,R 5S6 �8�,9 �;: �<���,. z%D.*n@ 5A3d<s,?5A-d<�/AH�<ED.*m<4D.*'/A-4*'K �'�0FPHX5A6.BM/16.@PO�FPH4�k�
HJ/A@G@G/�8r3(FGK(KT*;B.F 5p<E*'@POCHJ-4/AK <4D.*��?-43d<^,?5A-d<�_}l�*;9�5A>=34*M5A6YO � � ( 
 � � �H' �	��'l�
8rFP<ED �H' 9;/1KT,2/130*'B!HJ-4/1K:<4FGK(*sFG6YtV5A-4FG5A6Y<%H 5AB.F[6.]nKT*;KT/1-dO �?@P<E*'-03R�JHJ-4/AK �%�r5A6.Bv5

ë -



9;/16Y<EF[6Q>=/1>.3IHJ>=6.9;<4FG/16 ��' -0*',.-0*'34*;6Y<E3r5Z<4FGK(*rFG6YtV5A-4FG5A6Y<IH 5AB=FG6.]ZKT*;KT/A-0O��?@P<E*'-;e �?>.-d�
<4D.*'-0KT/A-4*r<EFGK(*rFG6YtV5A-4FG5A6.9;*\5A6=B�H 5AB.F[6.]RK(*'K(/1-dO(5A-4*y,.-4/1,2*'-d<EF[*'3�<ED?5V<~5A-4*}FG6=D.*'-0F[<E*;B
lYO�5A6YO �?@[<4*'-�� <ED?5p<%9�5A6!l2*�5A,.,.-0/�c=F[K�5p<E*'B!5V-4l.FP<E-E5V-4FG@POn9'@[/134*;@[OTlkO�<EFGK(*\F[6YtA5V-4F 5V6k<
H 5VB.FG6.]SK(*'K(/1-dO �?@P<E*'-03'e

z%D.* �?-030<y,?5A-0<}/AH <ED.*s<4D.*'/1-0*'K HJ/1@[@G/�8r3~HJ-4/AK:<ED.* �Q<4/16.*�� )a*;FG*;-430<4-E5A303 �y,.,.-0/�cUF
�
KT5V<4FG/16wz%D.*'/A-4*'Kw_f30FGK(FG@G5A-4@PO�5A3\FG6 �1�
/�OQBM5A6.B��
Dk>?5=_ ë2+3/y| ��_�30*'*S5V@G34/7� �=5V6.B.l2*'-4]=_
ë,+3+rë ��e �?/1-N30FGK(,.@GF[9'FP<�O#/AHr6./A<E5V<EF[/16a8I*Ro0>.30<m9'/16.30FGB.*;-N<ED=*�9�5A30*�� � ë �J<ED=*�9�5A30*
� � ë F[3 5V6?5A@G/A]1/1>.3E��e`)a*I5A,.,=@[Ob<4D.* �k<E/16.*��i)+*'F[*'-43d<E-45A343Wz%D.*'/A-4*'K��J34*'*�HJ/1-�*�c=5AK(,.@[*
��MbFG*;>.B./16.6=*A_ ë2+ /3+ �4��<E/nHJ>.6.9;<4FG/16.5A@G3
<4D?5V<}KT5A,

� � � � 
 	���� �-, " � $ �.	 ��� �

F[6Y<E/ 
 �J8rD.*;-4**	&��� �-, " � $ FG3S<ED.*!-0*'30<4-4F[9;<EF[/16u/AH\<4D.*wHJ>=6.9;<4FG/16 	 � 
 � 
 <4/ <4D.*
B=/1K�5VFG6 �)
 � � 5'��� <ED.*�30*;< �:8
5A3mB.* �?6.*;B l�*�HJ/1-4*�z%D=*'/1-0*'K 8 e ë evz%D.*T<E-E5V6.34FP<EFG/A6
<4/�HJ>.6.9�<EF[/16?5A@[3RF[3m6.*'9;*'303E5A-dO l�*;9�5A>=34*�<ED=*��Q<E/A6.*�� )a*;FG*'-030<4-E5A303mz%D.*'/A-4*'K 9�5A6 /A6.@[O
l2*S5A,=,.@GF[*'B7<E/�HJ>=6.9;<4FG/16.3y8rF[<ED7tV5A@[>.*'3sF[6 
}_�D.*'6.9;*n6./A<sB.F[-4*;9;<E@POv<4/ �?@[<4*'-03n�J8rD./A34*
tV5A@[>.*'3N5A-4*THJ-4/1K 
 � _�-45V<ED.*;-N<ED.5A6 

��e �y/V<E*�<4D?5V<S5�H 5VB.FG6.]vKT*;KT/A-0O �?@[<4*'- � F[3
5V>=<E/1KT5V<4FG9�5V@G@[O 9'5A>.3E5V@ _~D.*;6.9'*v<ED.*!tV5A@G>.*w/AH(�1� 	��;� 5 �mB.*;,�*;6.B.3�/A6.@[O�/16 	�� � �-, " � $ e
�?>.-d<ED.*;-4K(/1-4*V_`34F[6.9'* � FG3�9;@G/130*'B >.6.B.*;-R30D.F[H�<43sFG6M<EFGK(*A_q5A6YO#<EFGK(*SFG6YtV5A-0F 5A6Y<��?@P<E*;-
� ��� � 
��7FG3X5A@[-4*�5VB=OS9'/AKT,.@[*;<4*'@[OmB.*;<4*'-4K(FG6=*'B(lkO(FP<E3�tV5A@G>.*;3y�)� 	f�;� 5 �hHJ/1-�	 ���Re
�}*'6.9;*%8
*r9�5V6(B=*��?6.*%HJ/1-�5A6YOmH 5AB.F[6.]bK(*'K(/1-0O �?@[<4*'-��|<ED.*~tV5A@[>.*Z�)� 	�� � �-, " � $ �'� 5 � /AH
�uHJ/1-�FG6.,.>U<WHJ>=6.9;<4FG/16.3`HJ-0/1K � � >.6=FGjk>.*'@PO�5A3�<ED.*�tV5A@[>.*y�)���=�;� 5 ��HJ/A- 5V6kO�� ����8rF[<4D
��� � �-, " � $ � 	�� � �-, " � $ e��?>.-0<4D.*'-0KT/A-4*A_YFPH�5 �.@[<E*;-�� � � ��
 � F[3�<EF[KT*~F[6YtA5V-4F 5V6k<'_A<ED=*'6
FP<%FG3r5V@G-4*'5AB=O�>.6.FGjk>.*;@[O^B=*;<E*;-4K(FG6.*;B!lkO^<4D.*'30*ZtV5A@[>.*'3Z�1� 	�� � �-, " � $ �;� 5 �IHJ/1-�	 ���Re

)+*b8rFG@[@f5A,=,.@[O(<ED.*yHJ/1@G@[/ 8rF[6.]RHJ/A-4Km>.@G5V<EF[/16�/VH`<ED.* �Q<4/16.*��i)+*'FG*;-43d<E-E5V343%z%D.*;/1-4*;K
HJ-0/1K � MbF[*'>.B=/16.6.*V_ ë2+ /3+ � ��=q�!�;��� %�#. W��#�� !d�$� ���I���W��� #U� % #�� !#�>� �W��� % � �� (� 0 !d�
�t�2% #&� �l���  "#1!$ ���I�O� �	�  �� #1!
�  W� � � �I��� !$ "# � 
�#* W��#L W�I� #. "% ��� !$ "# � !d�2%q�2% �W� �F��#1!
�  
� � ���"%�� # ��� !�!1%E! � �"���t�� (��	k� � �	� � !$#* 	 �� � #. "%�� % % �3!d� #.��� �I� % �	�  �� #)!
�  � � 0
� !$#. �^� 	�� �� �^� �U� � ! �� "%  #. "%�� %�% �3!d� # �"������ (� ���  "#1!$ ���I�O� �	�  �� #1!
�  � � ���I�
�

!$ "# � 
 �� (� �"������ (��� � 5 � �I� % �	�  �� #)!
�  W�0� � �������^�!��� !$ +0 �� (�1�����I���  �I��!��n���

�� çM?(ß*æaá\â�àKÝuÜWâWç98¤èkß*Ü	7h7�çKáI8AèuãäÜ-á[ß����������Jj���æ-ÝuÞ�à{Ü-ãäá¶è*SzãäßuÞ�âWÞRm\áKÞ/âyK{Þ-ê\å[êLV����OX����\Y@V TyY����

ë2/



� �;�w�! �#. W��#&� �T�1	�� 
 � ��� � ���������!���~�'� 	�� � � � �"����%���%���� 	 � �2!
g�67/A-4B.*;-y<E/�5A,.,.@PO^<ED.F[3\-4*;34>.@P<\HJ/1-r<ED=*N,.-0/U/AH�/AH�z%D.*'/A-4*'K 8 e ë 8I*ro0>.3d<sD?5�t1*N<4/

30D./�8 <ED.5V< � � 9�5A6vl�*Z*'6.B=/ 8I*'B78rFP<EDv5TK(*;<4-4FG9��(<ED?5V<}<E>=-46.3 � � FG6Y<E/T5n9'/1K(,?5A9�<
K(*;<4-4F[9N34,.5A9'*Ve �?>.-0<4D.*'-0KT/1-0*m<ED.F[3bK(*;<E-0FG9��!6.*;*'B.3s<E/!D?5�tA*n<4D.*S,.-0/1,�*;-0<�O7<4D?5V<bHJ/A-
5V6kO�H 5AB=FG6.]+KT*;KT/1-dO �?@[<4*'- � /A6 � <4D.*vHJ>=6.9;<4FG/16 HJ-0/1K � � FG6Y<E/ 
 B=*��?6.*;B|lkO
�1� 	�� � �-, " � $ �;� 5 �~FG3%9;/16Y<EF[6Q>=/1>.3y8rFP<EDw-4*;34,2*'9;<}<E/n<ED=FG3rKT*�<E-0FG9���/16 � � e
g�6v5AB.B.FP<EFG/A6
8I*�D?5�t1*�<E/n34D=/ 8 <ED?5V<%<4D.*�,�/A@[OQ6./1K(F 5A@[3 � 9�5V6vl2*�-4*',=@ 5A9;*'BwlkO�HJ>.6.9;<4FG/16=3 � � �ve

)+*�B.*��?6=*N5mHJ>.6.9�<EF[/16�� ��� ��� � � � 
 lYO

�2�1	k� �U� �k� 34>.,
�	� �

� 	h�.)0� 
#���*)0���
ë 	 � )�� �


 �;:�: H �<� �<���� "% �	�  �� #)!
�  �� � % �� %!� �,� % #�� !#� �  � � #* W��# #/� �  W� � � !$ "# �,�
���I���W��� #H� % #�� !#�q� �W��� %E!

)+*�-4*;HJ*;-%<E/S<ED.* �y,.,�*;6.B.F
c^HJ/1-r5 � � � � � � � � %;�t���
�8!	�1e
giH�� F[3n5A6YO �?@P<E*'-S/A6 �:8rF[<4D�H 5VB.FG6.]#K(*'K(/1-dO1_�<ED=*'-4*!*�c=F[30<43mHJ/1-S*;tA*'-0OC]1F[tA*'6

	 � � 5A6=B *;tA*'-dO ]1FPt1*;6 � � 5 30/1K(* �%� 5 5A6=B � � 5 30/+<4D?5V< �
�)� 	��'� 5 � 

�1���U�;� 5 ��� � �+HJ/1-m5A@G@�� � � 8rF[<4D <ED.*^,.-0/1,2*'-0<�Oa<ED?5V<�� 	 �*)0� 
$�f�.)0� ��� �vHJ/A-n5A@G@
) � 	�

�0� 5�� e �U*�<���) � � �� ��� e z%D=*'6|F[<�FG3�/AlktQF[/1>.3�<ED.5V<�HJ/1-�5A6YO%� � � �|<4D.*
5V3434>=KT,=<4FG/16��2�1	�� � �-, " � $ � ��� � �-, " � $ � � � ) FGK(,.@GF[*'3N<4D?5V<�� � � ��� ��� � ��� �� � � � � � � ) _~5A6.B D.*'6=9'*
� 	 �*)0� 
 ���*)0� � � �Q_YHJ/1-�5V@G@W)�� 	 
&�0� 5'� e�z%Dk>.3��
�)� 	�� � �-, " � $ �'� 5 � 
 �)����� � �-, " � $ �;� 5 ��� � �
HJ/A-!5A6YO 	&� � �-, " � $ � ��� � �-, " � $ FG6 � � 8rF[<4D��2� 	&� � �-, " � $ � ��� � �-, " � $ � � � ) e �}*'6.9;* <4D.*
HJ>=6.9;<4FG/16^HJ-4/AK � � F[6k<4/ 
 B.*��.6.*'BvlkO+�1� 	�� � �-, " � $ �;� 5 �
F[3}9;/16Y<EF[6Q>=/1>.3%8rF[<4Dw-0*'30,�*;9;<
<4/S<ED.*�K(*;<E-0FG9��T/16 � � e

zW/+9;/1K(,.@G*�<E*^<ED.*w,.-0/U/AHy/AH\z%D.*'/1-0*'K 8 e ë FP<\o0>.30<T-4*;K�5VFG6.3m<4/a34D=/ 8:<ED?5V<n<4D.*
,2/1@POU6=/1KTFG5A@ � _p8rD=FG9�DZ/U9;9'>.-03 F[6�<4D.*X30<�5p<E*'K(*'6Y<W/AHU<ED.*
�Q<4/16.*�� )a*;FG*;-430<4-E5A303 z%D=*'/1-0*'Kw_
V�����V TyY�YWX^V����^V TyY�Y¤ê��qá98AÞFÜ-áKÞFé[æ�ß+âWÞRm[á[Þ/â�ß?çI?Ößzæ-á[â�àKÝuÜWâWç98¤èkß+Ü;7�7�çKá98¤èuãäÜ-á\ß+ã¨á ��KcèkéKÞ�âWÞRm[á[ã èkã¨Ü�á
Ü	7iæ�à{Ü;:EAcáKÜ;?ÖãÑæ	:�� V � 4 � � �!� ���#"ZY�Ü;7y7�çKáI8AèuãäÜ-á[ßEãäá � ãÑßYÜ^GB]¶ãäÜ-ç\ßfê%$CÜ-èuÞqèué[æaèEßuçI8�é à{Ü;:EAcáKÜ;?ÖãÑæ	:I?(æ A
æ	:Ñß?ÜÔé[æ ]-Þ�æ 8AÜ�á[ß?èkæaá¶è+èuÞ/Ý/?qK Szã¨èuéÒæaáÒæ-Ý/GKã¨èuÝ�æaÝ#AÖÝuÞ�æ	:y]�æ	:äçKÞ�ê

ë2+



9'5A6Zl�*�-4*;,.@ 5V9'*'BRFG6�/1>.-�9;/16Y<E*�cQ<hlkOZ5%HJ>.6.9�<EF[/16�� � �ve �UFG6.9;*X5A@G@1l.5A34F[3 �.@[<E*;-43&� � �
5V-4*s5A3034>.K(*'B^<4/SD?5�t1*sH 5AB.F[6.]SKT*;KT/A-0O1_k<ED=*;O�OQFG*;@GB�9;/16Y<EF[6Q>=/1>.3%HJ>.6.9�<EFG/A6.3
HJ-4/AK <4D.*
K(*;<4-4F[9T30,?5A9'* � � � � ���RFG6Y<E/ 
ye �UF[6.9'* ��� � � ���RFG3R9'/1K(,?5A9�<n5A9;9'/1-0B.FG6.]v<E/��`*'K(KT5
8 e 8 _15A6YOS9'/16Y<4FG6k>./1>.3�HJ>.6=9;<EF[/16S8rF[<4DSB./1KT5AFG6 ��� � � � �hD.5A3X5�l2/1>.6=B.*'B(-E5A6=]1*Ae �y*'6=9'*
FP<Z34> 
(9'*;3N<E/v5A,.,=-4/�cUFGKT5V<E*S<ED=*�]1FPt1*'6+,�/A@[OQ6./1K(F 5A@ � �/� � �������^�!���~�b/16C5w9'/1K(,?5A9�<
30>.l.30*;< 0a/VH 
 � e�z%D.*\5A,.,.-0/�c=F[K�5p<EFG/A6(,=-4/1,2*'-d<�OT/VHq<ED.*y9'@G5A343H� FGK(,.@GF[*'3�<ED.5V<I<4D.*'-0*
*�cUFG30<43IHJ/1-�*�t1*'-dO � � 5 30/1K(*q� � � 34/R<ED?5V<�� � �*% � 
 ���.% ��� ���NHJ/1-I5A@[@h% ��0~e�z%D.F[3
9;/1K(,.@G*�<E*'3~<4D.*�,.-4/Q/AH /AH z%D.*'/1-0*'K 8 e ë e

� ��� � ����� &�� � � � � �#"���&���� �(� � �#&�� � � ���N&�� �

4�-0*;tQFG/1>=3�<4D.*'/A-4*;<4FG9'5A@�8
/A-4L#/16M9'/AKT,.>U<�5V<4FG/16.3b8rFP<ED 34,.F[LkFG6.]!6.*;>.-4/16=3RD?5V3Z>=34>?5A@[@[O
HJ/Q9'>=34*'B#/A679'/1K(,.>=<4FG6.](8rF[<4D734F[6.]1@G*R34,.F[LA*;3n� 30*'*w� (v515A343;_ ë2+3+�+ �%HJ/A-b5�30>.-0tA*;O=��e�g�6
<4D.FG3s30*'9�<EFG/A6M8I*T5AB.B.-0*'343�<ED=*(jk>.*;30<4FG/16#8rD.F[9�D+9;/1KT,=>=<�5V<4FG/16=3s/16M34,.F[LA*n<E-E5VFG6.3b9'5A6
F[6^,.-4F[6.9'F[,.@G*\l�*�9�5V-4-4F[*'B!/1>=<}lYO^6.*;>.-E5V@`9'FG-09'>.FP<E3;e

)+*T30D./�8 <ED?5p< ! �b<4D.*'-0*T*�cUFG30<43RHJ/1-Z5A6YOM<�8I/7B.F[x�*'-0*'6Y<R34,.F[LA*T<4-E5AF[6.3 	 5A6.B��M5
6=*'>.-45A@h9;FG-49;>.F[<q� � " � <ED?5V<b9�5A6#30*',?5A-45V<E*�	 5A6=B��a��<ED.-0/1>.]1D#FP<E3\5A9;<4F[tQF[<�O�5V<\<4FGK(* 5 _
5pH�<E*'-�<4D.*y30,.FGLV*}<4-E5AF[6S8~5A3X]1FPt1*'6�5A3XFG6.,.>U<X<4/Z<4D.*r9'F[-49'>=F[<���_ #* "%  N5A6T*�cQ<E-4*;KT*;@[On@G5A-4]1*
30*;<y/AH�9;/1K(,.>=<�5p<EFG/A6.3%/16�30,.FGLV*Z<4-E5AF[6.3r9�5A6wl2*R9'5A-4-0FG*'Bw/1>=<}lYOw6.*;<�8I/1-0LQ3y/AH�30,.FGLkF[6.]
6=*'>.-0/16.3'e�)+*b>.30*bD.*;-4*\<4D.*yH 5A9�<
<4D?5V<%5R,�/Q/1@{/AH�34,=FGLkFG6.]R6.*'>=-4/16.3
9�5A6!5A,=,.-4/�cUFGKT5V<E*
5V6kOv]1FPt1*'6#9;/16Y<EF[6Q>=/1>.3bHJ>.6.9�<EF[/16#/16#30<E5V<EF[9NF[6.,.>=<43n� 30*'*w� (v515A343;_ ��53535 �y5A6.Bu� �\>.*;-
*�<�5A@�e[_ � 535rë �`HJ/1-�5b,.-0/U/AHE��e g�6n/1-4B.*;-h<E/sK(/QB.*'@Q<ED.*%9;/1KT,=>=<�5V<4FG/16N/AH�5b6.*'>.-45A@.9;FG-49;>.F[<
/A6C34,.F[LA*�F[6.,.>=<NlYOC5vH 5VB.FG6.]vKT*;KT/A-0O �?@[<4*'-;_�5A3R8I*^B./7F[6+<4D.FG3R34*'9�<EF[/16q_�/16.*�5A@G30/
6=*'*'B=3X<4/N5A3034>.K(*r<ED?5V<�<4D.*y9;FG-09'>.FP<�/1>=<E,=>=<XB.*',2*'6.B=3
9'/A6k<4FG6k>./1>=34@[On/A6(<4D.*}<4*'K(,�/A-E5A@
3d<E-0>.9;<4>.-4*I/AH=<4D.*
30,.FGLV*IF[6.,.>=<W<E/r<ED.*I9'F[-49'>=F[<�_ F�e *VehK(/ tQF[6.]%<ED.*
5A-4-0F[tV5A@A<4FGK(*X/VH?5y30,.FGLV*
lYO�5A6!FG6 �?6=F[<E*;34F[K�5A@25AK(/1>.6Y<r9�D?5V6.]1*'3%<4D.*s9'F[-49'>=F[<%/1>U<E,.>=<Wo0>.30<}lYO^5A6!F[6 �?6.FP<E*'30FGKT5A@
5VKT/1>=6k<'e~z%D.F[3\5A3034>.K(,=<4FG/16wFG3}5A,.,=-4/�cUFGKT5V<E*;@[O^345V<EF[3 �?*;B�F[Hh/16.*�<�5ALV*'3bF[6Y<E/T5A9'9;/1>.6Y<
<4D?5V<\5Tl.F[/1@G/A]1FG9'5A@q9'F[-49;>.F[<y/AH�6.*;>.-4/A6.3bFG3}-4*'5A@G@PO!5�3d<E/Q9�D?5A30<4FG9R30OQ30<4*'Kw_q5A6.B�FG6w/1-4B.*;-

��5



<4/�5V-4-4FPt1*R5V<y5(HJ/1-0K�5V@G@[OTB.*�<E*'-0KTF[6.FG3d<EF[9s/1>=<E,=>=<\/A6.*R6=*'*'B=3y<E/�5�t1*'-45A]1* �~*'FP<ED.*;-y/�t1*;-
30,?5A9;*A_=F�e *Ve[_k/�t1*;-
<ED=*\/1>=<4,.>=<43
/AH`30*;tA*'-E5V@fl?5A30FG9'5A@G@POmFGB=*'6Y<EF[9�5A@{9'F[-49;>.F[<43'_k/1-X/ tA*'-
<4FGK(*A_
F�e *Ve�/�t1*;-~34*�t1*'-45A@f<4-4F 5V@G3�8rF[<4D�<ED.*\3E5AK(*\F[6.,.>=<'e��blktQF[/1>.34@PO(/16.@[On<4D.*s5�t1*;-E5A]1F[6.]m/�t1*;-
30,?5A9;*}9'5A6(l�*r9�5V-4-4F[*'Bn/1>=<�lYO(5s6.*;>.-E5A@?3dOQ30<E*;K FG6n-4*'5A@=<EF[KT*Ve��?>.-d<ED.*;-4K(/1-4*~8I*%tUF[*;8
<4D.*N*�xf*;9;<43b/AH�<ED=*N/1>=<4,.>=<\6.*'>.-0/16.3b/VH�<ED.*N9'FG-09'>.FP<}/16�<ED=*NK(*'Kml.-45A6.*R,�/A<4*'6Y<EFG5A@�/AH
,2/13d<E30OQ6?5V,=<EF[9\6.*;>.-4/16=3%5A3I<4D.*\/A>=<E,.>U<~/AH`<4D.* �?@P<E*;-'_Q-E5V<4D.*'-X<ED?5A6T<ED.*y/1>=<E,=>=<~30,.FGLV*'3
<4D.*'K(34*;@[tA*'3'_`F[67/1-0B.*'-}<E/!5A,.,=-4/�cUFGKT5V<E*Z<ED.*m9;/1K(,.>=<�5p<EFG/A6?5A@�/1,2*'-E5p<EFG/A6�/AHI5�6.*;>.-E5V@
9;FG-09'>.FP<~8rF[<4Dw30,.FGLV*RF[6.,.>=<rlYO!5SH 5AB.F[6.]SK(*'K(/1-0O �?@[<4*'-~8rF[<4D!34,.F[LA*�FG6.,=>=<�e

z%D.*s<4D.*'/1-0*;<4FG9�5V@q-4*;34>.@P<}5Al�/A>=<~<ED=*s9'/1K(,.>=<E5V<EF[/16?5A@�,�/�8I*'-r/AHW6.*;<�8I/1-0LQ3}/AH 34,.F[L1�
F[6.]M6.*'>=-4/16.3(<ED?5p<�F[3(,=-4*'30*'6Y<E*;B|FG6�<ED.F[3(30*'9�<EFG/A6 D?5A3(9'/A6.34*;jQ>=*'6.9;*'3^HJ/1-n,.-E5V9;<EF[9�5A@
9;/1K(,.>=<�5p<EFG/A6.3
8rF[<4D^34,.F[LkFG6.]S6.*;>.-4/A6.3yF[6^34/AH�<�8
5A-0*��I5A6.B!D?5V-4B=8
5A-4*�30FGKm>.@G5V<EF[/16.3;ehg�6
H 5V9;<�_{/1>=-\9'/AKT,.>U<E*'-}34F[Km>.@G5V<EF[/16.3%34>=]1]1*'3d<b<ED.5V<y<4D.*R<4D.*'/A-4*;<4FG9'5A@�,.-4*;B.FG9�<EFG/A6.3\5Vl�/1>U<
*�xf*;9;<43I<ED.5V<X/U9;9'>.-N�0FG6n<ED=*y@[FGK(F[<E�\l�*;9'/1K(*\5V@G-4*'5AB=OS9;@G*'5A-4@POmtQFG34F[l.@G*~HJ/A-X-45V<ED=*'-X34KT5A@G@
6=*;<�8I/1-4Lk3'_?*�t1*;6^FG6�<4D.*b,.-0*'34*;6.9'*s/VH�6./1FG30*Ae �y@[<ED=/1>.]1DT/1>.-I<4D.*'/A-4*;<4FG9'5A@�-0*'30>.@[<%@[*�5�t1*;3
/A,�*;6M<4D.*Sjk>.*'3d<EF[/16+D=/ 8 @ 5V-4]1*S5^6.*�<�8
/A-4L7/AHI34,=FGLkFG6.]^6=*'>.-0/16.3�6.*'*;B.3s<E/!l2*SFG6#/1- �
B=*'-S<E/ 9�5A-0-0O /A>=<T5M]AF[t1*;6 9;/1K(,.>=<�5p<EFG/A6u/A6 30,.FGLV*!<4-E5AF[6.3'_I5A6.B 5A@[34/M@G*'5�tA*'3(/1,2*'6
<4D.*ZjQ>=*'30<4FG/16vD./�8 <ED?5p<y9;/1K(,.>=<�5p<EFG/A6!8I/1>.@[B�l2*N5pxf*;9;<E*;B7lYO!6./1F[34*A_?<4D.*N9;/1KT,=>=<E*;-
30FGKm>=@ 5V<4FG/16.3�/AHR� �\5V<4349�D.@ �5A]1*;-S5A6.B (�5A5A343;_ � 535rë �Z5A6.B|�)(�515A303S*;<n5A@�e[_ ��535rë ��34>.]p�
]A*'30<}<ED.5V<b5n@ 5V-4]1*stV5A-4F[*;<�O!/AH�9'/1K(,.@G*�c!9'/AKT,.>U<�5V<4FG/16?5V@q/1,2*'-E5p<EFG/A6.3y/A6v30,.FGLV*R<E-45AFG6=3
9'5A6(l�*}9�5A-0-4F[*'B(/1>=<XlYOT6=*;<�8I/1-4Lk3
9;/16.30FG30<4FG6.]Z/AHq5�HJ*�8�Dk>.6.B.-0*'B�6.*;>.-4/A6.3'_U*;t1*;6�8rF[<4D
6=/1FG30*%5AB.B.*;BS<E/\<4D.*%KT*;Kml.-45A6.*~,2/A<E*;6Y<EF 5V@U/AH{<4D.*'30*}6=*'>.-0/16.3'ehg�6nH 5V9;<�_V<ED.*%,?5V-E5AB.F[]1K
HJ/A-X9;/1K(,.>=<�5p<EFG/A6.3�/16�30,.FGLV*y<E-45AFG6=3X<4D?5V<XFG3X34>.]A]1*'3d<E*'B^lYOn<ED=*y30>.l.34*;jk>.*'6Y<rz%D.*;/1-4*;K

 e ë ,.-0/�tUF[B.*'3(5V<m,.-4*;34*'6Y<(<ED.*^/A6.@[Oa30<E-45V<E*;]AOaHJ/A-mFGK(,.@G*;KT*;6Y<EFG6=]75#]1F[tA*'6�9'/AKT,.@[*�c
9;/1K(,.>=<�5p<EFG/A6^/16!34,.F[LA*�<E-E5VFG6.3%lYOw5S9'F[-49'>=F[<r/AH 34,.F[LkFG6.]n6.*;>.-4/16=3'eXg�6�5AB=B.F[<4FG/16^FP<r5A@P�
@[/�8r3%>.3%<E/SFGK(,.@[*'K(*'6Y<%34>=9�Dv9;/1KT,=>=<�5V<4FG/16^/A6v5S9;FG-49;>.F[<~/AHh30,.FGLkF[6.]S6.*'>=-4/16.3%8rD./A34*
5V-49�D.FP<E*'9�<E>.-0*nD?5A3Z6./A<Zl�*;*'6+9'/16.3d<E-0>.9;<4*'B+HJ/A-�<4D?5V<Z,?5A-d<EF[9'>.@G5A-b9'/AKT,.>U<�5V<4FG/16q_`30FG6.9;*
FP<�<E>.-06.3X/1>=<�<ED?5p<I*�t1*;6�KT/QB.*;-E5V<4*'@[ON@ 5A-0]1*r-E5A6=B./1K(@[Om9;/16.6.*;9;<4*'B�9;FG-49;>.F[<43�/AHq30,.FGLkF[6.]
6=*'>.-0/16.3Z*�cUD.FGl=F[<�*'6=/1>.]1D 34*;,?5A-E5p<EFG/A6+9'5A,?5Al.F[@GFP<�Ov<4/v5V,.,.@[O�<ED.*n]1*;6.*'-45A@�349�D.*;KT*(/AH
z%D=*'/1-0*'K 
 e ë <E/n34>.9�Dv9'F[-49'>=F[<E3;e

z%D.* 5A6.5A@[OQ34F[3^/AH�<ED.*M9;/1KT,=>=<�5V<4FG/16.5A@\,2/�8
*;-w/VH � � (v3!/16|9;/16Y<EFG6k>./A>.3!FG6.,.>U<

�Të



HJ>=6.9;<4FG/16.3^HJ-0/1K 34*;9;<4FG/16 8 9'5A6.6./A<wl2*a5V,.,.@GF[*'B|B.F[-4*'9�<E@PO <E/�<ED.*M9'5A34* 8rD.*'-0* <4D.*
F[6.,.>=<�	M9'/16.30FG3d<E3s/AH�30,.FGLV*m<E-E5VFG6.3;_fF e *AeP_q/AH�30*'jk>.*;6.9'*;3R/AHX,2/1FG6Y<\*;t1*;6Y<E3�FG6�<4FGK(*Ae��y3
KT5V<4D.*'KT5V<EF[9�5A@X/1lQo0*;9;<T/16.*!9�5V6utQFG*�8 5#34,=FGLA*!<E-45AFG6 	 34F[KT,.@PO 5A3(5#34>=l.34*�<�/AH�
 �
<4D.*N30*;<\/AH�<EF[KT*�,2/1FG6Y<E3r8rD.*;-4*S5�30,.FGLV*N/Q9'9;>.-43bF[6v<4D.*N30,.FGLV*N<E-45AFG6q_{/1-}*'jk>.FPtV5A@G*;6k<4@[O
�J>.,v<4/T30/1K(* �Uc=*;B7B.*;@ 5�O=� �I<4D.*Z34*;<y/AH �.-4FG6=]n<4FGK(*'3r/AH <ED.*R6.*'>.-0/16v<4D?5V<}*'K(F[<43%<ED.F[3
30,.FGLV*m<E-45AFG6{��e �\@P<E*'-06?5V<4F[t1*;@[Ow/16.*N9'/1>.@[B#-4*;,.-4*;34*'6Y<Z*�5V9�D 30,.FGLV*m<E-45AFG6�	 � B=*��?6.*;B 5A3
5T34>.l.30*;<s/VH 
~�R5A3b5THJ>=6.9;<4FG/16g� � � 
 � 
 5 � ë �m8rFP<EDg� � �*)0�%� ë�� ) � 	We"Mb>.*R<4/
<4D.*��?-0FG6.]NKT*;9�D?5A6.F[34K /AHWl.FG/1@[/1]1F[9�5A@?6.*;>.-4/A6.3~<ED.*;-4*s*�c=F[30<43%34/1K(*\K(FG6.F[K�5V@?B.FG3d<�5A6.9;*
� � 5 � 345�O1_ � � 5 � ë K(3���l�*�<�8
*;*'6 5A6YOa<�8I/ �.-4FG6=]�<EF[KT*;3N/AHr<ED=*^3E5AK(*�6.*;>.-4/16fe
�}*'6.9;*NFP<yF[3y345VHJ*�<E/�5V3434>=KT*�<ED?5p<y<4D.*N30*;<E3 	 
 
 <ED.5V<\-0*',.-0*'30*'6Y<s34,=FGLA*Z<E-45AFG6.3y5A-0*
6=/A<~5V-4l.FP<E-E5V-4FG@PONB=*'6.30*A_.l.>U<
<ED.5V< � � 
 )�� � � HJ/1-I5A6YO(<�8I/mB.FPxf*;-4*;6k<I,2/1FG6Y<E3 � �\) � 	We
z%D=FG3X-E5V<4D.*'-X<E-4FPtQF 5A@?9;/16.B.FP<EFG/A6T8rFG@[@?l�*y*'3034*'6Y<4F 5A@2HJ/1-X<4D.*\30>.l.30*'jk>.*'6Y<}KT5V<ED.*;K�5p<EFG9'5A@
5V6?5A@[OQ30FG3'e�)+*~B.*'6=/A<E*~<4D.*~9'@G5A343 /AH25A@[@U30*;<E3 	 
 
 8rFP<EDN<4D.FG3 ,.-4/1,2*'-d<�OmlYO �

�
_A8rD.*;-4*

� � 5 FG3%30/1KT*Z5A-0l.F[<4-E5A-dO �Uc=*;B�,?5V-E5AK(*;<4*'-Z� 345�O � � � 5 � ë KT3E��e
�?-4/AK <ED.*y,�/1F[6Y<
/AHftUF[*;8|/AH�KT5V<4D.*'KT5V<EF[9'3�<ED=*'-4*y*�cUFG3d<~30/1KT*y,.-4*�<4<�O(8
*;FG-0B�HJ>.6.9��

<4FG/16=3�� HJ-4/1K 34,.F[LA*�<4-E5AF[6.3NF[6k<4/7-4*'5A@
6k>.KNl�*;-43'_�<4D?5V<m9'5A6.6./V<Sl�*�*�cU,�*;9;<4*'B�<E/7l2*
9;/1K(,.>=<�5Vl.@G*SlYO 5A6YOM-4*'5A@GF[30<4FG9S6.*�<�8
/1-0LM/AH~30,.FGLkFG6=]v6.*;>.-4/A6.3R>=6.B.*'-Z-4*'5A@GF[30<4FG9S6./1F[30O
9;/16.B.FP<EF[/16.3'e��hc=5AK(,.@G*;3�5A-4*NHJ>=6.9;<4FG/16.3 � <ED?5p<s/1>=<4,.>=< ë F[H�<4D.*S@ 5A3d<sFG6Y<4*'-430,.FGLV*SFG6U�
<4*'-dtA5V@h8~5V3 ����_�5A6.B 5 /A<4D.*'-d8rFG34*V_�/1-\HJ>.6.9�<EF[/16.3 ��<4D?5V<�/1>=<4,.>=< ë F[H�<4D.*nFG6 �?6=F[<E*
30*'jk>.*;6.9'*T/AH
30,.FGLV*'3ZFG67<4D.*n,.-4*;9'*'B=FG6.]w34,.F[LA*S<E-45AFG6M*;6.9'/QB.*'3��7/16.*Sl.FP<�,�*;-�34,.F[LA* �
5V6 FG6 �?6=F[<E*�l.F[<S30*'jk>.*;6.9'*w<ED?5V<n9;/1-4-0*'30,�/16=B.3S<E/ 5A6�FG-0-E5V<4FG/16?5V@X6k>.KNl�*;-'_I5A6.B <ED?5p<
/A>=<E,.>U< 5 F[H%<4D.FG3RFG6 �?6=F[<E*Tl.F[<m34*'jk>.*;6.9'*!*;6.9'/QB.*'3(57-45V<EF[/16?5A@�6k>.Kml2*'-;e �}*'6.9;*^l�*��
HJ/A-4*�/16.*�9�5V6vHJ/1-0Km>.@ 5p<E*�5n,.-E5A9�<EF[9�5A@[@[OTKT*'5A6.FG6=]AHJ>.@q-0*'34>=@[<\5Al�/A>=<r<ED.*�9�5V,?5Al.F[@GF[<�O�/AH
� � (w3}<4/�5A,=,.-4/�cUFGKT5V<E*Z5A6YO!]1FPt1*;6��0-0*'@G*�tV5A6Y<E�(K�5A,�� HJ-0/1K 34,.F[LA*�<E-45AFG6.3rF[6k<4/T-0*�5A@
6k>.KNl�*;-43'_h/16.* �.-430<ND?5A3Z<E/�F[B.*'6Y<4F[H�O 5v30>.F[<E5Al.@[*(9;@ 5A303N/AH~34>.9�D KT5A,.3�� <4D?5V<RK�5�O
30*'-dt1*}5A3R�09'/AKT,.>U<�5V<4FG/16?5V@U>.6=F[t1*;-430*'��HJ/1-�<ED.F[3�,.>.-0,�/A34*AeX�blYtQFG/1>=34@[OR<ED.*%/A>=<E,.>U<�/AH �
6=*'*'B=3}<4/(B=*',2*'6.BwFG6w5S9'/16Y<4FG6k>./1>.3%8
5�O!/16!34,.F[LA*�<EFGK(*'3
FG6^<ED.*�F[6.,.>=<'_.34F[6.9'*�/A<4D.*'- �
8rF[34*�6./n,.DYOQ34F[9�5A@�B.*�tUF[9'*Z9�5A6wFGK(,.@[*'K(*'6Y<%F[<'e��?/1-~<ED.*�345AKT*s-0*�5A30/16v<4D.*Z5AK(/1>.6Y<r/AH
F[6=HJ/1-0K�5V<4FG/16(<ED?5p<�� 6.*'*;B.3r<E/+�0-4*;KT*;Kml2*'-4�SHJ-0/1K:,?5V30<}FG6Y<E*;-430,.FGLV*ZF[6Y<E*'-dtV5A@G3~/VH <4D.*
F[6.,.>=<~34,.F[LA*�<E-E5VFG6^34D=/1>.@GB!l2* �?6.F[<4*Ae�)+*s8rFG@G@�34D./�8 <ED?5V<}5mtV5A-0F 5V<4FG/16�/VH <4D.*sH 5AB.FG6=]

�1�



K(*'K(/1-dO#6./A<4FG/16q_�<ED.5V<R8
5A3RB.FG309'>.3034*'BaFG6+<4D.*(,.-4*;9'*'B=FG6.]730*'9�<EFG/A6q_h9'5A6al2*�>.30*'Ba<4/
B=*��?6.*Z5m30>.F[<E5Al.@G*\>.6.F[tA*'-034*sHJ/1-r5A6?5V@[OQ�'F[6.]m-4*'5A@GF[30<4FG9\9;/1K(,.>=<�5p<EFG/A6.3~/16^30,.FGLV*�<4-E5AF[6.3'e
)+*�B=*��?6.*�5v34>=F[<�5Vl.@G*(6./A<4FG/16 /AH%H 5AB.F[6.]wKT*;KT/1-dO#HJ/1- �?@[<4*'-43�� ��� �

�
� 
 � <ED?5p<

KT5A,S5V-4-E5�OQ3�/AH �^30,.FGLV*~<E-E5VFG6.3WHJ-4/1K��
�
FG6Y<E/s5V-4l.FP<E-E5V-0O�HJ>.6.9�<EFG/A6.3�/AH{<EF[KT*Ve z%D=*%9'/1- �

-0*'30,�/16=B.FG6.]nB.* �?6.FP<EFG/A6!HJ-0/1K:30*'9�<EFG/A6 ë HJ/1-%9'/A6k<4FG6k>./1>=3}F[6.,.>=<rHJ>.6=9;<EF[/16.3r9�5V6.6./A<rl2*
5V,.,.@GF[*'B(<E/NHJ>.6=9;<EF[/16.3 � � �	� � � 
 � 
 5 � ë �s<4D?5V<~-0*',.-0*'30*'6Y<r34,.F[LA*\<4-E5AF[6.3'_U34F[6.9'*}<ED.*;34*
HJ>=6.9;<4FG/16.3�D.5�tA*y<4D.*r,.-4/1,2*'-d<�OS<ED?5p<�HJ/1-X5A6YO � � ë <4D.*r9'/16=B.F[<4FG/16 �i� � �*)0� 
 � � �.)0� � � �
F[KT,=@GFG*;3Z5A@G-0*�5AB=OM<4D?5V<�� � �*)0�m� � � �*)0��_�F e *AeP_o) � 	���� ) � �{e �s6=*^5A@G30/7*�cU,2*'9�<E3
HJ-0/1K 5V6kO#HJ>=6.9;<4FG/16 � /16 34,.F[LA*S<E-45AFG6=3�<4D?5V<�9'5A6+l2*(-4*�5V@GFG3d<EF[9�5A@[@[O!9'/AKT,.>U<E*'B lYO 5
6=*'>.-45A@%9'F[-49'>=F[<S<ED.5V<(F[<E3n/1>U<E,.>=< � 	 B./Q*'3(6./A<(B.*;,�*;6.B /A6 D?5VFG-d� <E-0FG]1]1*;-mB.*;9'FG30FG/16=3
-0*']Y5V-4B.F[6.]#<ED.*!,.-0*'9'F[34*!<EF[KTF[6.]7/AH\34,.F[LA*'3(FG6 <4D.*vF[6.,.>=< 	�eug�6.30<4*�5ABf_~/16.*!*�cU,2*'9�<E3
<4D?5V<sF[6 �?6.FP<E*;34FGKT5A@W9�D?5A6.]A*'3�/AH��?-4F[6.]�<EF[KT*;3\F[67<ED.*SF[6.,.>=<�30,.FGLV*m<E-E5VFG6.3b9'5A>.30*(/A6.@[O
F[6 �?6.FP<E*;34FGKT5A@k9�D?5A6=]1*'3�FG6m<4D.*%/1>=<4,.>=<�tV5A@[>.*~/AH �nehg�6(5AB.B=F[<EF[/16m/16=*%B./U*;3�6./A<�*�cU,�*;9;<
HJ-0/1K 5A6YOml.F[/1@G/1]AFG9�5V@G@[O\-4*'5A@GF[30<EF[9I9;/1K(,.>=<�5p<EFG/A6m/16S34,=FGLA*~<4-E5AF[6.3h<4D?5V<�FP<E3�9;>.-4-0*'6Y<�/1>=<d�
,=>=<XB.*',2*'6.B=3IF[6T5V6T*;3434*;6Y<EF 5V@2KT5A6.6=*'-�/16S<ED.*}34,=FGLA*%<4FGK(*'3�/AHfFG6 �?6=F[<E*;@[ORK�5V6kOmFG6.,.>U<
30,.FGLV*'3;e �I/A<EDC/VH%<ED.*;34*^9'/A6.B.F[<4FG/16=3m5A-0*�HJ/1-4KT5A@[FG�'*;B+F[6a<ED=*�34>.l=34*'jk>.*;6Y<�B.* �?6.FP<EFG/A6
/VHhH 5AB.F[6.](KT*;KT/1-dO^/16v34,.F[LA*R<4-E5AF[6.3'e~)+*R5A3430>.KT*RD.*'-0*m5A@P8~5�OQ3r<ED?5V<}<ED=*N/1>=<4,.>=<y/AH
� F[3r34/1K(*�34K(/U/A<4DwHJ>=6.9;<4FG/16w/AHh<4FGK(*A_.30>.9�D#5A3r<ED=*R9;>.-4-0*'6Y<E3m� /1-r9�D?5A6=]1*'3yFG6!KT*;Kn�
l=-E5A6.*nt1/A@[<�5V]1*��b<ED?5p<m5!6.*'>=-E5A@X9'F[-49'>=F[<�<E-0FG]1]1*;-43�FG6+34>.l=34*'jk>.*;6Y<n6.*'>.-0/16.3Z<E/v8rD=FG9�D
FP<bF[3s30OQ6?5A,=<4FG9'5A@G@POv9;/16.6.*;9;<4*'Bqe �}*'6.9;*n<4D.*n34>.l=34*'jk>.*;6Y<R<4D.*'/1-dO#9�5V6.6./A<�l2*n5A,.,.@[FG*;B
B=FG-4*;9;<4@[O7<4/w<4D.*T9'5A34*(8rD.*'-0*T<4D.*T/A>=<E,.>U<N/AHI<ED.*(9'/AKT,.>U<�5V<4FG/16M/AH~5v6.*;>.-E5A@�9;FG-49;>.F[<
F[3\<ED=*S34,.F[LA*m<E-45AFG6#/VHI30/1K(*S6.*'>.-0/16���_`l.>=<�FP<s9�5V6 l2*n5A,.,=@GFG*;B�<E/!K(/UB=*'@ <4D.*m<EF[KT*
9;/1>.-034*s/AH`<4D.*s9'>.-0-4*;6k<43%<ED?5V<%5A-4*bF[6po0*'9�<E*;B^FG6Y<E/S30>.9�D!/1>=<E,=>=<r6.*'>=-4/16���lYO^5m6.*;>.-E5V@
9;FG-09'>.FP<�e

���������
	��
��� .�� �  �"���	���n�.���(5��?@P<E*'- � � �
�
� 
��|D.5A3 �^�y��!$ �� � %;� ����� �  � � !
	.%

#��F��!$ W�mFPHrHJ/1-n5A6YO�34,.F[LA*^<E-45AFG6=3�	&� � ���
�
5A6=B 5A6YOC<4FGK(*^,�/AFG6Y<$)N<4D.*!B.F[x�*'-0*'6.9;*

�
� áØæ;: èkÞfÝká[æ�èkã<]�ÞqâWÞ@m[áKã¨èuãäÜ-áØÜ	7 7�æ-âWãäáKåU?ÔÞF?ÖÜ-Ý#AÔÜ�áØßuàKã��-ÞqèuÝ�æaãäá[ß|ãäß�?(æ-âKÞqÞ
�càI:¨ãp8Aã¨èzã¨á èuéKÞFàKÝkÜcÜ	7
Ü	7 5 éKÞfÜ�ÝuÞF?��\ê���V�ß?Þ/Þ��sÞF? ?Öæ��[ê �^Y � � èkã<?ÖÞÄã¨áB]�æaÝkãäæ-á¶è[mI: èkÞfÝ % �I_����
zO{�é[æ-ß[7�æ-âWãäáKå�?ÖÞF?ÔÜ�Ý/A
Ü-á�ßuàKã��-ÞqèuÝ�æaãäá[ßEã37Âæaá[â�Ü-áI:<A(ã<7TèkéKÞfÝkÞ1Þ��Wãäß?èkß�7�Ü�ÝzÞ@]-Þ/Ý/A T"j"_��5æ-á[â�Þ@]-Þ/Ý/A�� ,! Ôß?Ü^?ÖÞ#" ,! ÔßuçI8�é

��8



���)� 	��'�*)0� 
#�)���=�;�*)0����l2*'9'/AKT*;3I5V-4l.FP<E-E5V-4FG@PO�34KT5A@G@UFG6n9�5V34*r<ED?5V<y��HJ/1-�34/AKT*%30> 
(9'FG*;6Y<E@[O
@G5A-4]A* � � �I�s<4D.*�34,.F[LA*�<EF[KT*;3%/AHh<4D.*�@ 5A3d< � 34,.F[LA*;3yF[6*	�5A-4*�34> 
T9;FG*;6k<4@[O!9;@G/130*�<4/
<4D.*�34,.F[LA*s<EF[KT*;3%/AHW<ED.*�9'/A-4-4*;34,2/16.B.F[6.]n34,.F[LA*;3yF[6��{e

z%D.*IHJ/1-4KT5A@YB.* �?6.F[<4FG/16RFG3 34/1K(*;8rD?5p<�K(/1-4*X9'/1K(,.@[*�c�_A30FG6.9;*
8
*
D?5�t1*
<4/\<�5ALV*
F[6k<4/
5V9'9'/A>.6Y<�<ED?5V<�	T5A6.B �ZK�5�ON9'/16Y<�5VFG6SB.FPxf*;-4*'6Y<�6k>.Kml2*'-03�/AH234,.F[LA*'3;e�g�6S<ED?5V<�9'5A34*%/A6.*
D.5A3}<4/�B.*;K�5V6.Bv<4D?5V<\5A@G@}�0*�cQ<E-E5T34,.F[LA*'30��FG6v/16.*Z/AH�<4D.*Z<�8I/�30,.FGLV*R<E-45AFG6=3y/Q9'9;>.-4-0*'B
30> 
(9'F[*'6Y<E@POvH 5A-yl?5A9�LvFG6�<4D.*m,?5A3d<�e �+���;���n�.���p_{8
*S345�Ow<ED.5V<�5 �?@P<E*;- � � �

�
� 
��

D.5A3 �^�y��!$ �� � %;� �������  � � !
	.% # �F��!$ W��FPH
HJ/1-�*;tA*'-dO 	 � �
�
5A6.Ba*�t1*;-0O � � 5 <4D.*

HJ/A@G@G/�8rF[6.]rD./1@GB=3
�Wz%D.*'-0*%*�cUFG3d< � � 5 5V6.B � � � 30>.9�DS<ED?5V< �
�1� 	��'�.)0� 
!�)���U�'�.)0� � �%�
HJ/A-%*;t1*;-0O�� � �

�
<4D?5V<}3E5p<EFG3��?*'3%<4D.*sHJ/1@G@[/ 8rF[6.]m9;/16.B.FP<EFG/A6.3
�

F ��F[H � 	��C�)
 � �\) � � � � <ED.*;6 � ���a�+
�� �F) � � � � 5A6=BwHJ/1-r*'5A9�D � � �

<ED.*�� ��� @ 5A3d<~,2/1FG6Y<~F[6 	����)
 � �\) � D?5V3
B.F[30<�5V6.9'* � ��HJ-4/1K <4D.*�� ��� @ 5V30<I,�/1F[6Y<
FG6����a�)
 � �\) �

FGF �TF[H � � � � � 	����)
 � �\) � �,� � <4D.*'6 � �����)
 � �\) � � � � � _q5A6.B7HJ/1-y*�5A9�D
� � � � <ED=*	� ���R@G5A30<r,2/1FG6Y<%F[6�	��+�)
 � �\) � D?5A3rB.F[30<E5A6.9'* � �NHJ-0/1K�<4D.*�� ���
@ 5A3d<r,�/AFG6Y<rFG6����+�)
 � �\) � _{5A6.Bv5A@G@�/A<ED.*;-r,�/1F[6Y<E3%FG6��
�a�)
 � �\) � 5A-0* � 
 �#e

z%D.*%9;@ 5A303�/AH �?@P<E*'-03h/16S30,.FGLV*~<E-45AFG6.3 <ED?5V<h3E5V<4FG3dH�OR<4D.*'30*}9;/16.B.FP<EF[/16.3hF[3 tA*'-0Om@ 5A-0]1*Ae
g�6SH 5A9�<�_k/16.*%K(FG]ADk<�5A-4]1>=*~<ED?5V<�FP<�9'/16Y<E5AFG6.3�5V6kOmK�5A,SHJ-0/1K 30,.FGLV*r<4-E5AF[6.3}� *Ve1].e�30,.FGLV*
<4-E5AF[6.3yHJ/A-4K 34*;6.34/1-dO#6.*;>.-4/16=3��y<E/�Km>.349;@G*S5V9;<EFPtV5V<EF[/16.3r<ED?5V<s5�l�*;D?5�tUF[6.]�/1-0]Y5A6.F[34K
K(FG]ADk<~6.*'*;Bw<4/T9;/1KT,=>=<E*sF[6w/A-4B.*;-r<4/n34>.-dtUFPt1*Ve

z%D.*}HJ/1@G@[/�8rFG6.]s<ED=*'/1-0*'K *�cUD.F[l.F[<43
5Z34> 
(9'F[*'6Y<~9;/16.B.FP<EF[/16(HJ/A-I30D./�8rFG6.]Z<ED?5V<I6.*;>U�
-45A@?9'F[-49;>.F[<43I9'5A6�5A,=,.-4/�cUFGKT5V<E*}5A6YOn]1FPt1*;6�K�5V, � HJ-0/1K 34,.F[LA*}<E-E5VFG6.3�FG6Y<4/R-0*�5A@{6k>.KS�
èué[æaè��<V�%ZT�
lV���� �  �� YRV  ^Y�� V�%���
>V���� �  �� YRV  �Y������H7�Ü�ÝzÞ@]-Þ/Ý/A��0j _ � Szã¨èué

��
�! 

� "$#cV�(�Y%��"'& V�(�Y��
( P ( ( � " �

SzéKÞfÝkÞ�" # ãäßEæ�ß/?ÖÜ¶Ü-èué�7�ç[áI8¤èkã¨Ü�á07�ÝkÜ;? z5ã¨á¶èkÜNz7èué\æ�è|ÝkÞ/ßuçM:¨èkß(7�Ü-Ý#? ÝuÞ/àM:äæ^8AãäáKå�Þ�æ;8�ét=ußuàKã��-Þ\C **)! 
ã¨á T"GBA ßuÜ;?ÖÞL8AÜ-á¶èkã¨ácçKÜ�ç[ß =?éKãE:E:ECqV+" & ãäßCâKÞRm[áKÞ�â�æaá[æ;:¨Ü�å-Ü-ç\ß�:EAMY¤ê

� 




l2*'-03h<ED.5V<�l2*'@G/A6.]\<E/y<ED.*~,=-4*;tQF[/1>.34@PONB=*��?6.*;BC�d9'/1K(,.>=<E5V<EF[/16?5A@k>.6.FPt1*;-434*;�.e 4�-4/�tQFGB=*'B
<4D?5V<r<ED=*'-4*R*�cUFG3d<E3}HJ/1-\5V6kO!<�8I/�B.FPxf*;-4*;6k<\34,.F[LA*Z<E-E5VFG6.3 	M5A6.B �!5(6=*'>.-45A@ 9;FG-09'>.FP<y/A-
9;FG-09'>.FP<~9'/AKT,2/16.*;6k<�� � " � 8rD./130*�9'>.-0-4*'6Y<r3d<�5V<4*(� *Ae=].e�KT*;Kml.-45A6.*b,2/A<E*;6Y<EF 5V@f/AHW6.*;>U�
-0/16.3XFG6+� � " � ��F[3�B.F[x�*'-0*'6Y<
B=*',2*'6.B.F[6.]N/A6T8rD.F[9�D�/AH�<ED.*r<�8
/N34,.F[LA*r<E-E5VFG6.36	�/1- �m8
5A3
,=-4*;tQF[/1>.34@PO�34*;6k<�<E/a<4D.FG3(9'F[-49'>=F[<T9'/1K(,�/A6.*'6Y<�_%9;FG-09'>.FP<E3n<ED?5V<�5A-4*�5A3430*'Kml=@G*'B HJ-4/1K
�.6.F[<4*'@[OMKT5A6YO 34>.9�D 9;/1K(,�/16=*'6Y<E3t� � " � 9'5A6 5A,=,.-4/�cUFGKT5V<E*n8rF[<4D 5A6YO+]1F[tA*'6CB.*;]1-4*;*
/VH�,.-4*;9'FG30FG/16�5A6YO�]AF[t1*;6�<EF[KT*}FG6YtV5A-4FG5A6Y<
�.@[<E*;- � <ED?5p<~D?5A3IH 5AB.FG6=]NK(*'K(/1-0On/16^30,.FGLV*
<4-E5AF[6.3'e

576 �8�,9��;: � ����� � % # �
�

� �"���l� �I� % � � 5 �+� % #* "%1�;� �I�!� � �l� � !
	.% #��\��!$ W� 	 � !$#. 
��!d� ##�� �� % � � �"���l�� (� #�� �-� � !
	.%!� !$ �	�!>=q�!�;��� %�#* W��#D� !d�$�� � �A� !$# �F� ���`�;� �I�!� � �

#1!.� % !$ ��I� � !��� "# �H� #&%�� � ����%�� � �
�
#. W��#� W� ��% �^�y��!$ �� � %;� ��� ���  � � !
	.% #��\��!$ W� � �� (�

#. W��#H�  W�I� #. "% ��� !$ "#�� !d�2%l�2% �W� �F��#1!
�  � � ���"%�� # ���  �
�

� !�!�%E! � �"������ (� 	k� � � �
�

� !$#. 	 � �+
�� � 5�� �� � � �)
 � � 5'� #* "%�� % % �3!d� #.� � �I� % � � � � !$#* �/��	f�;� 5 � ��
�����U�'� 5 � � ! ��� � #. "%��;� ��� %-�I�!�;� � % #. W��#L� !d�+�� � �A� !$#��\� ��� �;� �I�!� � � �	�  �� #1!
�  W��#. W��#
 W�I� #* "%���� � � ���3!.����#1!
�  � � ���"%�� # � ! �� "%  �� (� ��!���%  #1!.� % !$ ��I� � !��� "# �H� #&%���� �

� �
�
� 
 � � !$#. �^�y��!$ ���� %;� �������  � � !
	.% # �F��!$ W�$�\�� B� %���� � � ���3!.����# %\� � �A� !$#��F� � !.���

�;� � �2%;��� � � ����� �l
 � � � ' �	� ' �.� !$#* � ' ���I����� �2%\� � � �I� �� "!$#&%;���`���� (� �!�I� !d�
�H� #&%�� � !$ � �� (�,��' � � � �"���	���n�.���
	���� � 5 � 
 � 	 � � �

�
� ) �


 �
�1� 	��;�*)0� 
 �/
 	��'�*)0��� �%� � !

PQ9��<�,R �,R 576 �8�,9��;: � � ��.�)+*�8rF[@G@�o0>.3d<S9'/16=34FGB=*'-R<4D.*�6=/A<�5V<4FG/16.5A@G@PO734F[KT,=@G*'-
9'5A34* � � ë � <ED.*(9�5A30* � � ë FG3�D?5V6.B.@G*;BC5A6.5A@G/1]A/1>.34@PO1e �UFG6=9'*(5A@G@ �.@[<E*;-43�FG6YtA/1@[tA*'B
5V-4*�5A3034>.K(*'Bw<E/(l�*s<EF[KT*\FG6YtV5A-4FG5A6Y<�_?5A6=Bv30FG6.9;* �

�
FG3r9;@G/130*'Bw>.6.B.*;-r<4-E5A6=34@ 5p<EFG/A6q_.F[<

30> 
(9'*;3~<E/NHJ/Q9'>.3I/16�<4D.*\<EF[KT*r,2/1FG6Y<N)�� 5 e�)a*y34D./�8|<ED?5p<
<ED=*'-4*\*�cUFG3d<E3%5NK(*;<4-4F[9 �
/�tA*'- � �

�
� � 
 	 � �)
 � � 5'� � 	 � �

�
�m<4D?5V<}<E>.-06.3y<4D.FG3}34*�<bFG6Y<4/�5(9'/1K(,?5A9�<\K(*;<4-4FG9

30,?5A9;*A_25A6.Bw8rD.FG9�Dv5A@G30/TD.5A3%<ED.*Z,.-4/A,�*;-0<�O^<ED.5V<rH 5AB.FG6=](K(*'K(/1-dO�/16w34,.F[LA*Z<E-E5VFG6.3%F[3
*;jk>.F[tV5A@[*'6Y<
<4/m9'/16Y<4FG6k>.F[<�O(/�t1*;-~<ED.F[3
K(*;<4-4FG9}34,.5A9'*-� � �

�
� � ��e�z%D.*b,.-0/U/VH`/AH�z%D.*;/1-4*;K


 e ë HJ/1@G@[/ 8r3n<ED=*'6 HJ-4/AK <ED.* �k<E/16.*��i)+*'F[*'-43d<E-45A343�z%D=*'/1-0*'K o0>.30<�@GFGLV*v<4D.*�,.-0/U/VHs/AH
z%D=*'/1-0*'K 8 e ë e�g�6w/1-4B=*'-~<E/nB.* �?6.*s<ED=*ZK(*;<4-4F[9��n8I* �?-43d<}5A3430/U9;F 5V<4*b8rF[<EDw5A6YO^30,.FGLV*
<4-E5AF[6 	 
 �)
 � � 5'� 5�9'/A6k<4FG6k>./1>=3mHJ>.6.9;<4FG/16 � � �~�)
 � � 5'� � 
}e )a*�B=*��?6.*�HJ/A-

�c|



� �\) � 5 <ED.*v�d<4*'6Y<}K�5A,=�m8rF[<ED!9;*'6Y<E*;- � lYO

���;�*)0� � � ���� ë 
 � � 
�)0� � F[H � 
 ë � ) � K(FG6q� � 	 ë � 5 �
5 � *'@[34*"�

5V6.B
� � �*)0� �Q��� �	� � ���;�*)0� �

z%Dk>.3�*'5A9�D � ��	(FG3 �?-030<�-0*',.@G5A9'*;B(lYOm5�9;/16Y<EF[6Q>=/1>.3�HJ>.6.9�<EF[/16 ���;�*)0� <4D?5V<�-0*�5A9�D=*'3�F[<43
KT5pcUFGKT5A@qtV5A@[>.*m5V< )r� � _`5A6=B7<ED.*;67<ED.*;34*n9'/16Y<4FG6k>./1>.3yHJ>.6.9;<4FG/16=3 ���;�����y5A-0*S5AB.B=*'B
>=,nHJ/A-�5A@G@ � ��	�e �UF[6.9'*%<ED=*}B=*'6.30F[<�OS/AHf5A6YO�	 � � �� FG3�@[FGK(F[<4*'Bq_p<ED.F[3�HJ>.6.9;<4FG/16 � � �.)0�
D.5A3}5nl2/1>.6=B.*'B!tV5A@G>.*bHJ/A-r5A6YO ) � 5 _.F[3%9'/16Y<4FG6k>./1>.3}5A6=Bv,.F[*'9;*;8rFG30*�@GFG6=*�5A-;e

)+*�B.*��?6=*Z<4D.*�B.*'30FG-4*;BvK(*;<4-4F[9���/�t1*;- � �
�
lYO

�2� 	&� �=� �Y�
�


�-,

� � � �*)0� 
 � � �.)0� �
) 2 �c) �

z%Dk>.3S8I*��?-43d<n-4*',=@ 5A9;*�<ED.*^30,.FGLV*!<4-E5AF[6.3�	 5A6.B �alYOa34K(/U/A<4DCHJ>.6.9�<EFG/A6.3 � � 5V6.B
� � �J-4*;KTF[6.FG309'*'6Y<I/AH`@[/ 8 ,?5A3436�?@[<4*'-0FG6.]k��5A6.B(<ED.*;6�K(*�5A30>.-4*}<ED.*yB.F[x�*'-0*'6.9;*bl�*�<�8
*;*'6
<4D.*'30*#34K(/U/V<ED HJ>.6=9;<EF[/16.3TFG6 30/1KT*�30<E-45AFG]ADk<0HJ/1-08
5A-0B K�5V6.6.*'-;_r]1F[tQFG6=]a@G*;343�8I*'F[]1DY<
<4/�B.FPxf*;-4*;6.9'*;3bl�*�<�8
*;*'6 � � �*)0�}5A6.B � � �.)0�rHJ/1-}30<4-4/16.]A@[Ow6.*']15V<EFPt1*RtV5A@[>.*'3�)rFG6v/1-4B.*;-
<4/a5V-4-4FPt1*v5V<T5A6 F[6Y<E*']A-E5A@%<ED.5V<(9'/16Yt1*;-4]1*;3�HJ/1-(5A6YO 	k� � � � �

�
e z%D.*�9;/16Y<EFG6k>./A>.3

HJ>=6.9;<4FG/16.3 � � � � � 9;/1>.@[B75A@[34/�l2*NB=*��?6.*;B7FG6v/A<ED=*'-y8
5�OQ3\HJ/1-%<ED.F[3\,.>=-4,2/134*V_f5A3y@G/16=]
5V3W<4D.*I,=-4/Q/AHJ3 /VH.34>=l.34*;jQ>=*'6Y<�@G*;KTKT5V<�5Z�J*'34,2*'9;F 5A@[@[O ��*;KTKT5 
 e � �`9'5A-4-dOZ/ tA*'-W<E/r<ED.*;34*
5V@[<E*;-46?5p<EF[tA*bB.* �?6.F[<4FG/16=3'e

gi<�-0*'jk>.FG-0*'3I5s@GF[<0<E@[*Il.FP<�/AH�*;x�/1-0<�<4/�tA*'-0F[H�Om<4D?5V<�<ED=*},=-4*;tQF[/1>.34@POmB.* �?6.*;BTHJ>.6.9�<EF[/16
� � � �

�
� � �

�
� 
 345V<EF[3 �?*;3�<4D.*(5pcUFG/1K(3bHJ/1-�5^K(*;<E-0FG9!�J34*;*7��MbFG*'>=B./16.6.*V_ ë2+ /3+ �0��e

)|D=*'-4*'5A3XFG6S<ED.F[3�9�5A30*yFP<�FG3�<E-0F[tQF 5A@Q<E/�t1*;-4F[H�ON<ED.*r<E-0F 5A6.]A@G*~F[6.*'jk>?5A@[F[<�OA_YF[<�FG3�D?5V-4B.*;-�<4/
tA*'-0F[H�O^<ED=*N34*;*'K(FG6.]A@[O!/1lYtQFG/1>=3b5pcUFG/AK:<ED?5p<b-4*;,.-4*;34*;6k<43b<ED.*Z9'@G5AFGK:/AH�<ED=*RHJ/1@[@G/�8rFG6.]
@[*'K(K�5��J8rD./130*R,=-4/Q/AHWFG3%]1FPt1*'6wFG6^<4D.* �\,.,2*'6.B=FPc.��e


 �;:�: H � �L��� �2�1	k� �U��� 5 � 	^� � �"������ (� 	&� � ��� �
�

!

g�6�/A-4B.*;-X<4/m,.-4/�tA*y<ED.5V<
<4D.*\K(*;<4-4FG9r30,?5A9'*t��� �
�
� ���XF[3I9;/1KT,.5A9;<'_=5A6=BT<ED.5V<~9;/16Y<EFP�

6k>.FP<�OS8rF[<4DT-0*'34,2*'9�<
<4/ �NF[3X*;jk>.F[tV5A@[*'6Y<I<4/RH 5AB=FG6.]�K(*'K(/1-0OS/A6�34,=FGLA*r<E-45AFG6=3'_Y8
*��?-43d<

� /



,=-4/�t1*n5A>Qc=F[@GFG5A-0O!@[*'K(K�5V<E5n<4D?5V<�5V@G@G/�8 >=3b<E/^*�cU,.-0*'303Z9;/16Yt1*;-4]1*;6.9'*S8rF[<4D#-4*;]Y5A-4B7<4/
<4D.*NK(*;<4-4F[9 �^FG6w<E*'-0KT3\/AH�-4*;@ 5V<4FG/16=34D.F[,.3yl2*;<�8I*'*;6+30,.FGLV*N<EF[KT*;3y/VH�<ED.*m30,.FGLV*N<E-45AFG6=3
F[6Yt1/1@Pt1*'Bfe~)a*�8r-4FP<E*�� � �kHJ/1-%<ED.*Z6k>.Kml2*'-\/VH�34,=FGLA*;3\F[675n34,.F[LA*R<4-E5AF[6 � ��� �

�
�J<4Dk>.3

� � � � ��� 
 � �V��e �?/1-�5A6YO ��� � 5A6=B+5V6kO �w� � � � � 2 ����������� �� 8I*(HJ/1-0K�5V@GFG�;*R<4D.*
3d<�5V<4*'K(*'6Y<�<ED?5p<�F[<�@G/Q/1Lk3�5A3�F[H\� ������� ���M9'/16YtA*'-4]A*'3R<4/���F[HI/16.*\o0>.3d<�HJ/U9;>.34*;3R/16#<4D.*
� ���RK(/130<r-0*'9;*'6Y<\30,.FGLV*RF[6!*�5A9�Dw/AHW<ED.*�34,=FGLA*�<E-45AFG6=3%FG6Yt1/1@Pt1*;B�5A3~HJ/A@G@G/�8r3 �

� � ����� ���J��� �	��� �U� � �
� � � � � � � � � � 5 ��
 � � 
 � 
 � � � ��� � � �!5A6.B^<ED.*

� ��� @ 5A3d<%34,=FGLA*ZFG6�����D?5A3rB.F[30<�5V6.9'* � �NHJ-0/1K�<4D.* � ��� @G5A30<r30,.FGLV*�FG6��U�
�
� � � � � � � � � � 5 ��
 � � 
 � 
 �b� � ��� � � � � <ED.* � ��� @ 5A-0]1*'3d<r34,.F[LA*�FG6����

F[3%6./A<r9;/16Y<�5AF[6.*'BwFG6�	�

�0� 5�� �0� �

gi<�8rF[@G@}l�*�34D./�8r6|FG6 �`*;KTKT5 
 e 8 5A6.B 
 e | <4D?5V< � � � � � � �(� � ��� ��� �	��� �U�(F[3
*;jk>.F[tV5A@[*'6Y<%<E/ �2� ����� �U� � 5 HJ/A- 
 � � e


 �;:�: H � ���<� �+��� �� (� �w� � � � � 2 ������� � � �� �  %+ W�I� � � � � � � ��� � ������� ����� �U� �
�2� ���#� �U� � 5 �"��� 
 � �K!

z%D.*�� 9��<�,R@�,R 
 �;:�:IH � ���uF[3N]1FPt1*;6uF[6a<ED=*��\,.,2*'6.B=FPc�e )|FP<EDC<4D.*^D.*'@[, /AH
�`*;KTKT5 
 e 8 FP<%FG3r6./V<rB.F'
(9'>=@[<%<E/n,.-0/�t1* �


 �;:�: H � � � � �� "%"� % #�� !#� � �W��� %���� �
�
� ��� !d�t���I���W��� #4!

PQ9��<�,R �/R 
 �;:�: H�� � � � �\9;9'/1-0B.FG6=] <E/ �`*'K(K�5 
 e 8 FP< 34> 
(9;*'3�<E/ 34D=/ 8 <ED?5p<
HJ/A-�5A6YO 	 � � 	 2 ������� � � �

�
<ED.*;-4*|*�cUFG3d<E3u34/1K(* 	 � � �

�
5A6.B�5 34>.l=34*'jk>.*;6.9'*

� �	������ �	�C/AHN�1	������ ��� 34/#<ED.5V< � � � � � � ��� ���	������ ����� 	��RD./1@[B.3'e �?/1-m*'5A9�D 
 � ��@G*�<
	��i� ë ��� 	�� � � ��� ������l�*^<4D.*!*'@G*;KT*;6Y<E3n/AH}<ED.*!34*�< 	�� 
 �+
�� � 5'� FG6 B=*'349;*'6.B=FG6.]
/A-4B.*;-'_f8rFP<ED 	���� �.� ��� 
 � F[H�	���FG3b5 �?6.F[<4*m34*�<s8rF[<4D7HJ*;8I*'-b<ED.5A6 �7*'@G*;KT*;6Y<E3'es)+*
9;/16.3d<E-4>=9;<(6./�8 lYO -4*;9'>.-034F[/16 /A6�� � � 5M34>.l.30*'jk>.*;6.9'*�� 	 ��� �� ��� ����/AHm�1	��J��� �	�u5V6.B
5 34*;jQ>=*'6.9;* 	 ��� � � � 
 	 � ë �	�������	� 	 � �w���#8rF[<4D 5 � 	 � ë � � 	 � � ��� ����� � 	 � �w�;�
8rD=*'-4* 5 � � � �(�J<4D.*�30*;< 	 ��� �bF[3�5V3434>=KT*;B <E/+l�*w*'K(,=<�OuF[H � � 5 �n30/a<ED?5p<

�3-



� � � � � � �����1	 ��� �� ��� ����� 	 ��� � �%FPH � � ��5V6.B � � � � � � �(� �1	 ��� �� ��� �	��� 	 ��� � �
/A<ED.*;-08rF[34*
� � ���
�
/16=34FGB=*'-�<ED=*734*�<	
 	���� ë � � 
 � � �ke�giH�<ED=*'-4*#*�cUFG30<43^34/1K(* � � 5 34/ <ED?5p<

	��i� ë � � 	 
&�0� 5'� HJ/A-#FG6 �?6=F[<E*;@[O K�5V6kO 
 _S9�D./Q/134*�30/1KT* 	 � ë � � 	�

�0� 5'� 5A6.B 5
30>.l.30*'jk>.*'6=9'*M� 	 � � �� ��� ���M/AHb�1	��J��� �	�M30/w<4D?5V< 	 � � �� � ë �\9'/16Yt1*;-4]1*;3R<4/*	 � ë �yHJ/1- 
 � � e
z%D=FG3}FGK(,.@GF[*'3%<ED?5p< � � ë ���1	 � � �� ��� �	��� 	 � � � �%HJ/1- 	 � � � � � 
 	 � ë � �key�\<ED.*;-08rF[34*N30*;< � � 5

��<EDk>.3�	 � � �W���k�%5A6.B*	 � � �� � 	���HJ/1-}5A@G@ 
 � �re �UF[6.9'*Z*'FP<ED.*;- � 
 	���� ë � � 
 � � �(� � � _
/A- � 
 	��i� ë � � 
 � � �(�+� � 5V6.B @GF[K � * , 	��i� ë � � 
�� _�<4D.FG3+FGK(,.@GF[*'3M<ED?5p<
� � � � � � �(� �1	 � � �� ��� �	��� 	 � � � ��e
� 
 � �� � �

�y3434>=KT* <4D?5V< 	 ��� � � � � 
 	 � ë �	� 	 � � �	�������!� 	h� �w� � 8rFP<ED � � � 
 ë 5V6.B
� 	 ��� � � �� ��� ���#D?5�t1*(5A@[-4*'5AB=O7l2*'*;6+9;/16.3d<E-4>=9;<E*;B+30/^<ED?5V<�*;F[<4D.*'- � � � 
 ë 5A6.B � ���
� � � ��� �1	 ��� � � �� ��� �	��� 	 ��� � � � ��_./A-�� � �,
 ë 5A6.B � � � �,
 ë � � ��� � 	 ��� � � �� ��� ����� 	 ��� � � ����e
g�6 <4D.*7HJ/1-0KT*;-�9�5V34*#8
*#B=*��?6.* 	 ��� �T� 	 ��� � � �R5A6.B 	

��� �� � 	
��� � � �� HJ/1-�5A@[@ 
 � �r_

5V6.B <4D.*v9;@ 5AF[K FG3n/1lYtQFG/A>.3'e|g�6 <4D.*w@ 5V<0<E*'-n9'5A34*w8
*v9�D.*'9�Lu8rD.*;<4D.*'-(<ED.*;-4*�*�cUFG30<43
30/1K(* � � 5 30/ <ED.5V<�	 ��� � � �� � � � � 	 
&�0� 5'� HJ/1-vF[6 �?6.FP<E*;@[O�KT5A6YO 
 e giHSO1*'3;_R8I*
9�D=/U/130*�30/1KT* 	 � � � � 	 
&�0� 5'� 8rF[<4D 	 � � � � 	 � ��
 ë ��5A6.BC5w34>.l=34*'jk>.*;6.9'*+� 	 ��� �� ��� �	�
/VHn�1	 ��� � � �� ��� �	�u30/+<ED.5V< 	 ��� �� � ���S9'/A6ktA*'-0]1*'3�<4/ 	 � ���NHJ/1- 
 � � ��<ED.F[3TF[KT,.@[FG*;3N<ED?5p<
� � � � � � �(� �1	 ��� �� ��� ����� 	 ��� � �4��e\giH�6./A<�_28
*N34*;< � � � � 
 ë 5A6.B7B.* �?6.*�	 ��� �� � � 	

��� � � ��

HJ/A-n5A@G@ 
 � �}e|)+*!<4D.*'6uD?5�t1* � � � � � � ��� �1	 ��� �� ��� �	��� 	 ��� � ��e �hF[6?5A@G@POM8
*!B.* �?6.*
<4D.*MB.*'30FG-0*'B 30>.l.30*'jk>.*'6=9'* ���	�� ��� ��� /AH��1	��J��� �	�|lYO|30*;<4<4FG6.] �	�� � � 	

� � �� _s5V6.B 5�34*�<
	 ����� � �	� 	 ��� � e�gi<}FG3~<4D.*'6w/1lYtQFG/1>=3r<4D?5V< � � � � � � ��� � �	������ �	��� 	���e

)|FP<ED�<ED=*ZD=*'@G,!/AH�<4D.*�,.-4*;9'*'B=FG6.].�`*'K(K�5 
 e 
 8I*Z9'5A6!6./�8 ,.-0/�t1*�<ED.*s9;/16Yt1*'-034*
/VH �`*'K(KT5 
 e 8 �


 �;:�: H � ���<� � ���$�� (� 	k� 	 � � 	 2 ������� � � �� �  %� W�I���2� ����� �=� � 5 �"��� 
 � � �

� � � � � � �(� � ��� ��� �	��� �U�E!
z%D.*�� 9��<�,R@�,R 
 �;:�:IH � ���uF[3m]1FPt1*'6 F[6C<ED.*��y,.,2*'6.B.F
c�e �`*'K(KT5 
 e 8 ea5V6.B

��/



�`*;KTKT5 
 e | <4/1]1*;<4D.*'-Z5A@[@G/�8 >.3s<E/wB.*'-0F[t1*n<ED=*nHJ/A@G@G/�8rF[6.]^*'3034*'6Y<4F 5A@�@G*;KTKT5�HJ/1-b<4D.*
,=-4/Q/AH`/AH�z%D.*;/1-4*;K 
 e ë e�gi<
,.-4/�tQFGB=*'3%5N@[FG6.LSl2*;<�8I*'*;6^<ED.*b6=/A<EF[/16�/AH`H 5VB.FG6.]RKT*;KT/A-0O
/A6a34,=FGLA*T<E-E5VFG6.3R5A6.Ba<4D.*�6./V<EFG/A6+/AHr9;/16Y<EF[6Q>=F[<�OM8rF[<4Da-4*;]Y5A-0Ba<E/w<ED.*�K(*;<4-4F[9
�?_ <4/
8rD=FG9�D!<ED.*��Q<4/16.*s)a*;FG*;-430<4-E5A303rz%D.*'/1-0*'K 9'5A6vl2*Z5A,.,.@[FG*;Bqe


 �;:�: H � ���<� = #1!.� %�!$ ��I� � !��� "# �H� # %�� � � �
�
� 
 �  W�I� �^�y��!$ �� � %;� ����� �  

� � !
	.%�# �F��!$ W� ! �-�� (���  ����! ��#. "% �	�  �� #1!
�  � � � � �
�
� 
 � % �� %\� � � � �W�1	 ��� �`�

�1� 	��;� 5 �+� �"����� �I� % � �A� !$# �F� ��� 	�� �
�

� !$#. �	 � �+
�� � 5�� � 	 � � !d� ��%;�.���@� % �� %\�
�� (�1���  "#)!$ ���I�O� � !$#. �� %!� �"%!� #6##� #. "%>� % # � !#� � �  � �

�
!

PQ9��<�,R �/R 
 �;:�: H�� ���<�w� � � giH�� D?5V3�H 5VB.FG6.]!K(*'K(/1-0O�/16 34,.F[LA*n<E-E5VFG6.3s<ED=*'6
<4D.*%tV5A@G>.*%/VH��1� 	��'� 5 � /16=@[OmB=*',2*'6.B.3I/16 	 �T�)
 � � 5'� _QD=*'6.9;*�� � FG3�8I*'@G@
��B.* �?6.*;Bqe�g�6
/A-4B.*;-}<4/�,.-0/ tA*N<ED.5V<�� � F[3y9;/16Y<EF[6Q>=/1>.3y8rFP<ED7-0*'30,�*;9;<\<4/T<4D.*NK(*;<4-4FG9 ��8I*m5A3034>.K(*
<4D?5V<W34/AKT*6	 ��� �

�
5A6.BN30/1K(* � � 5 D.5�tA*
l2*'*;6N]1FPt1*'6fe )+*I6.*;*'BZ<E/\30D./�8C<ED.5V< <4D.*'-0*

*�cUFG30<43r34/1K(*�� � 5 34/n<ED?5p< � � � 	 
 � � � � �%�RHJ/1-r5A@[@ � ��� �
�
8rF[<4D �2�1	k� �U���%�Qe

�y3434>=KT*SHJ/1-s5^9;/16Y<E-E5VB.FG9�<EFG/A67<ED?5V<b34>.9�D ��B./Q*'3s6./A<�*�cUFG30<'emz%D.*;6 <4D.*'-0*(*�cUFG30<43
HJ/A-b*;tA*'-0O
� � � 34/1K(*�	 � ��� �

�
8rF[<4D ��� 	 ��� 	f� � �� 5A6=B$� � � 	 � 
 � � 	 � � �Ue

z%Dk>.3}8
*RD?5�t1* ��� 	 ��� 	f� � 5 HJ/A- � � � _25A6=B�D.*;6.9'* � � � � � � ��� � 	 �~� � ����� 	f�
5V9'9'/A-4B.F[6.]y<4/ �`*'K(K�5 
 e | e �
>=< <ED?5p<�FGK(,.@[FG*'3 � � � 	 ��
�� � 	 � � 5 lYOR<4D.*~B.* �?6.FP<EFG/A6
/VH H 5AB=FG6.]SK(*'K(/1-0O�/16!34,.F[LA*�<E-45AFG6.3;_?5S9'/16Y<4-E5AB.F[9;<4FG/16qe

� � � �UFG6=9'*�� F[3�5A3034>.K(*'B <E/al2*v<4FGK(*!FG6YtV5A-4FG5A6Y<TFP<�30> 
(9'*;3�<E/+34D./�8 <ED?5p<
HJ/A-T*�t1*'-dO 	 � �

�
5A6.B *�t1*'-dO%�$� 5 <ED.*;-4*�*�cUFG30< ��� 5 5A6.B�� � � 30/a<ED?5p<

���)� 	��'� 5 �

 �1���U�'� 5 � � � � HJ/1-^5V@G@
� � �
�
30>.9�D|<ED?5V<�9'/16.B=F[<EF[/16.3�F �T5A6=B F[F��S/AH

<4D.*nB.*��.6.F[<4FG/16M/AHXH 5AB.F[6.]!KT*;KT/1-dO7/16 34,=FGLA*S<4-E5AF[6.3�D./1@GB#HJ/1- 	k� �w� � � �#e �UF[6.9'* � �
F[3m9'/A6k<4FG6k>./1>=3n8rFP<ED -0*'34,2*'9�<n<E/#<ED.*^K(*;<4-4F[9 �?_�8I*!Lk6./�8:<ED.5V<S<ED.*;-4*^*�c=F[30<43(30/1K(*
� � � 5 34/T<ED?5V< � � �W� 	 � �)
 � � 5'� � 
 � � � ��� �)
 � � 5'� � � � �SHJ/A-b5A@[@ � � �

�
8rF[<4D

�2� 	
�w�)
 � � 5'� � ���w�)
 � � 5'� � � � � e��
>=<IF[<IFG3
/AlktQF[/1>.3I<4D?5V<X<ED.*;-4*b*�cUFG30< ��� 5 5V6.B
� � � 34/r<ED.5V<W/16.*XD?5A3 �2�1	 �b�+
�� � 5'� � � �\�)
 � � 5'� � � � �RHJ/1-�5A@[@ � ���

�
34>=9�DN<ED?5p<

9;/16.B.FP<EF[/16.3XF���5A6.B^FGF ��D./1@GBTHJ/1-�	k� �w� � � �#e �}*'6.9;*b/16.*\D?5A3����)� 	f�;� 5 � 
u�)���=�;� 5 ��� �%�
HJ/A-r5A@G@2<ED.*;34*�� ���

�
e

��+



g�6 /1-4B=*'-b<E/!9;/1KT,=@G*;<4*N<ED=*(,=-4/Q/AH
/VHIz%D=*'/1-0*'K 
 e ë 8
*\o0>.3d<RD.5�tA*S<E/w5A,.,.@PO�<4D.*
�k<E/16.*��i)+*'F[*'-43d<E-45A343Sz%D.*;/1-4*;K <E/7HJ>=6.9;<4FG/16.3 � � ��� �

�
� 
:<ED?5V<S5A-4*^9;/16Y<EFG6k>./A>.3

8rFP<ED#-0*'34,2*'9�<�<E/�<ED=*SKT*�<E-4F[9��!/16 � �
�
eNz%D.* �Q<4/16.*��i)+*'FG*;-43d<E-E5V343�z%D.*'/A-4*'K 9�5A6#l2*

5V,.,.@GF[*'Bm<4/�<4D.*'30*%HJ>.6.9;<4FG/16=3X30FG6.9;*���� �
�
� ���hFG3�5s9'/AKT,?5V9;<�K(*;<E-0FG9%30,?5A9'*}5A9;9'/1-0B.FG6=]�<4/

�`*;KTKT5 
 e 
 e��\9;9'/1-0B.FG6=](<4/ �`*'K(KT5 
 e / <ED.F[3rOQF[*'@GB=3r<4D.*ZB.*'30FG-4*;B�3d<�5V<4*'K(*'6Y<b5Vl�/1>U<
�.@[<E*;-43~8rFP<ED^H 5AB.F[6.]nKT*;KT/1-dO�/A6v30,.FGLV*�<4-E5AF[6.3'e

� � �T�#$ ��" ��&;�T� �

)+*\D.5�tA*s,.-4/A,�/130*'B�F[6�<ED=FG3~5V-0<EF[9'@[*y5R6.*;8|HJ-E5VKT*�8
/1-0L(HJ/A-X<4D.*s5A6?5V@[OQ34F[3I/AH`<4D.*b9;/1Kn�
,=>=<�5V<4FG/16.5A@I,2/�8
*;-S/AHy6.*'>.-45A@~9;FG-49;>.F[<43'e#)|D.*;-4*�5V3n<4D.*'-0*^*�cUFG3d<E3n578I*'@G@
��*;30<�5Vl.@GF[34D.*;B
9;/1K(,.>=<�5p<EFG/A6?5A@�<ED=*'/1-dO HJ/A-Rl?5p<E9�DU�i9'/1K(,.>=<4FG6.]w/16CB.F[]1F[<E5A@�F[6.,.>=<�� 30*'*�HJ/1-Z*�c=5AK(,.@[*
�)�=5�tV5A]1*A_ ë2+�+3/ �4��_~<ED.*�l.FG/1@[/1]1F[9�5A@[@[O+KT/1-0*�-0*�5A@[FG30<4FG9w9�5A30*#/AH�-4*'5A@P� <EF[KT*!9'/AKT,.>U<EFG6=]
/A6 H 5A3d<TtV5A-dOUF[6.]C5V6?5A@G/A] F[6.,.>=<TD?5V<T-4*;K�5VFG6.*;B @ 5V-4]1*;@[OC>=6.*�cU,.@[/1-4*;Bqe g�6 /1-4B.*;-(<4/
*;@GF[KTF[6?5V<E*R>.6.-0*�5A@[FG30<4FG9N<�OQ,2*'3R/AH
30>.9�Da9;/1K(,.>=<�5p<EFG/A6.3'_`8rD.*;-4*(FG6 �?6=F[<E*Sl=F[<�,.-0*'9'F[34F[/16
/VHs34/1K(*7F[6.,.>=< 	 �*)0�T5p<�<EF[KT* )(l�*;9'/1K(*'3T-4*;@G*;tV5A6Y<'_}/A-T8rD.*;-4*�tV5A@[>.*'3T/AH 	 �*)0�nHJ/A-
5V67FG6 �.6.F[<4*'@[O!@[/16.]TFG6Y<E*;-0tV5A@W/AH�<EF[KT*Z,�/AFG6Y<E3�)yKT5V<0<E*'-;_28I*SD?5�t1*N,.-4/1,2/130*'B7<E/THJ/U9;>.3
/A6�H 5AB.F[6.]�K(*'K(/1-0Ow9'/AKT,.>U<�5V<4FG/16.3r8rD.*;-4*S34>=9�D ,.5V<ED./A@G/1]1F[9�5A@�9'5A34*;3sB./^6./A<\/U9;9'>.-;e
�b6u<ED.*w/A<ED=*'-(D?5A6.Bq_%30FG6.9;*w<4D.*vH 5VB.FG6.]MK(*'K(/1-0O�9;/16.9;*',=<�@G*�5�tA*'3�/A,�*;6 D./�8 H 5A3d<
B=*',2*'6.B.*;6.9'*�/16^,=-4*;tQF[/1>.3%FG6=,.>=<%30*']1K(*'6Y<E3%F[3
H 5AB.F[6.]._UF[<~30>.l.30>.KT*;3}5A@G30/S5A@G@2l.F[/1@G/1]AFP�
9'5A@G@POn-4*;@G*;tV5A6Y<
9'/1K(,.>=<E5V<EF[/16.3�<ED?5V<~FG6Yt1/1@Pt1*yKT*;KT/1-dO(/1-I<4*'K(,�/1-45A@{FG6Y<E*;]1-E5p<EFG/A6qe )+*
D.5�tA*\30D./�8r6�<ED?5p<I8rFP<ED.F[6(<4D.FG3�9'/A6k<4*�cQ<%/AH�H 5AB.F[6.]RK(*'K(/1-dOS9'/1K(,.>=<E5V<EF[/16.3�>.6.FPt1*;-43E5V@
9;/1K(,.>=<�5p<EFG/A6?5A@2,�/�8I*'-r9�5A6!l2*Z5A9�D.FG*�t1*;BvlYO!5S9'@G5A343%/VHh9;FG-49;>.F[<43~>.6.B=*'-r-E5V<4D.*'-~8I*�5VL
9;/16.B.FP<EF[/16.3'e��b6.*�o0>=30<ID?5A3�<E/R5A3430>.KT*r<ED.5V<I<4D.FG3�9;@ 5A303I/AHf9'F[-49'>=F[<E3�345V<EF[3 �?*;3X<4D.*y/AlktQF
�
/A>.34@PO�6.*;9'*;343E5V-0Ow9'/16=B.F[<4FG/16.3X<ED?5p<}5A6YO�<�8
/nB.FPxf*;-4*;6k<rF[6.,.>=<43�	k� �T9'5A6!l�*s30*',?5V-E5V<4*'B
lYO!5m30>.l.30*'jk>.*'6Y<s9;FG-09'>.FP<%30<E5V<E*Ve6�UFG6.9;*�-4*'9;>.-4-0*'6Y<}9'F[-49'>=F[<E3%/VH 30,.FGLkF[6.]n6.*'>.-0/16.3%<E*;6.B
<4/+D.5�tA*v<4D.FG3n,.-0/1,�*;-0<�O HJ/1-SH 5AF[-4@POC@ 5V-4]1*^9;@ 5A3034*'3(/AHsF[6.,.>=<43'_IFG6u,?5A-0<4FG9;>.@ 5A-NF[H\<4D.*;O
5V-4*N30> 
(9'F[*'6Y<E@PO7@ 5V-4]1*N5A6.B#D.*�<E*'-0/1]1*;6.*'/1>=3'_`/16.*m5A-4-0F[t1*;3bFG6v<ED.F[3\8~5�O75V<s5�<4D.*'/1-0*;<d�
F[9�5A@ HJ/1>.6.B?5p<EFG/A67HJ/1-b<ED.*n,2/13430FGl.@[*n9'/1K(,.>=<E5V<EF[/16?5A@ >.34*n/AH
34>.9�D+9'FG-09'>.FP<E3;e 4�-0*;tQFG/A>.3
<4D.*'/A-4*;<4FG9'5A@`5A,.,=-4/Y5A9�D=*'3}FG6^<ED.F[3rB.FG-0*'9;<4FG/16�8I*'-0*Rl.5A34*;B�/16v5V<4<4*'K(,=<E3~<4/TF[KT,=@G*'K(*'6Y<

835



�.6.F[<4*b5A>=<4/1KT5V<�5Z/1-
8I*'@G@
��>.6=B.*'-030<E/Q/QB^5A6.B^D.F[]1D.@POn30<E-0>.9;<4>.-4*;Bv9;FG-09'>.FP<~5A-09�D.F[<4*'9�<E>.-0*'3
8rFP<ED 9'F[-49'>=F[<E3Z/AH%30,.FGLkF[6.]v6=*'>.-0/16.3'ewz%D.*;34*�5V,.,.-4/15A9�D.*'3N>.34>?5V@G@[O79�5A6C/A6.@[O#*�cU,.@ 5AF[6
-45V<ED=*'-W34FGK(,.@[*X9;/1K(,.>=<�5p<EFG/A6.3W8rFP<EDR34,.F[LQF[6.]\6=*'>.-0/16.3�F[6R-45V<ED.*;-h-0*']1>.@G5A-4@POs30<4-4>.9�<E>.-0*'B
9;FG-09'>.FP<E3r�J,.-4F[K�5A-0FG@POsHJ*'*'BUHJ/1-08
5A-4Bf_=5A@[@G/�8rFG6=]\6./Z30<4/U9�D?5V30<EF[9%9'/1K(,2/16.*'6Y<XFG6m<4D.*'F[-�9'/16Q�
6=*'9;<4F[tQF[<�O=�I8rFP<EDw>.6.F[HJ/A-4K 9'/1K(,.>=<E5V<EF[/16?5A@�>.6.F[<43}5A6.Bw30<�5p<EFG9s3dOQ6?5A,.30*'3'eIg�6v9;/16Y<E-45A30<'_
<4D.*\<4D.*'/1-dO�,=-4*'30*'6Y<E*;BvF[6�<ED=FG3%5A-d<EF[9'@G*},.-0/ tQF[B.*'3r5N,2/13034FGl=@G*y<4D.*'/A-4*;<4FG9'5A@f*�c=,=@ 5A6?5p<EFG/A6
HJ/A-R<ED=*^9'/1K(,.>=<E5V<EF[/16?5A@�HJ>.6.9�<EFG/A6 /AH%<ED.*^9;/1K(,.@G*�c 5A6=B D.FG]1D=@[O -4*;9'>.-0-4*'6Y<(9'F[-49;>.F[<43
9;/16.30FG30<4FG6.]�/AH}6.*'>.-0/16.3(5A6.B BUOU6.5AKTF[9�30OQ6?5V,.34*;3n8rFP<ED�57B.FPt1*;-434*!30*;<n/AHr<EF[KT*T9'/16Q�
3d<�5A6Y<43'_�8rD.F[9�Du*;KT*;-4]1*�5A3N<4D.*�l.F[/1@G/1]AFG9�5V@G@[OvK(/1-4*T-4*�5V@GFG3d<EF[9TK(/UB=*'@G3�HJ-4/AK B.*�<�5AF[@G*;B
*;KT,=FG-4F[9�5A@{3d<E>.B.F[*'3~/VH 6=*'/Q9'/1-d<EFG9'5A@2KTF[9'-4/Q9'F[-49;>.F[<43\�0� (�5V-4Lk-E5AK *;<}5V@ eP_ ë2+�+3/ ��_f���s>.,=<E5
*�<}5A@ eP_ ��5�535 �4��e

�y6./A<ED=*'-X5A34,2*'9�<XFG6S8rD.FG9�DS<4D.*%<ED.*;/1-4*�<EFG9'5A@=HJ-45AKT*�8
/A-4Lm,.-0*'30*'6Y<E*;B�FG6S<4D.FG3�5A-d<EF[9'@G*
B=F[x�*'-43rHJ-4/AK ,.-4*�tQFG/1>.3\5A,.,.-0/Y5A9�D.*;3\F[3}<4D?5V<yF[<}B.*��i*'K(,.D?5A30FG�;*'3y<4D.*Z6.*'*;B�<E/TFGB.*;6k<4F[H�O
5 9'@[*�5A-T6.*'>.-45A@}-4*',=-4*'30*'6Y<�5p<EFG/A6 HJ/1-T*'5A9�D�*�cQ<4*'-46.5A@\3d<EFGKN>.@G>.3n<E/a5A6 /1-0]Y5A6.F[34K �7F[<
30>.]1]1*;30<43RF[6.30<4*�5AB#<ED.5V<  %;� �F�n�D�2% �W� �F��#1!
�  !d�-� ��� % !.������� #��� "# #. W��  %;� �F�n� � % � � % �
�2%  "##��#1!
�  ?eTg�6+/A<ED.*;-s8
/1-0B.3
�NF[<�34> 
T9;*'3N<4D?5V<Z3E5V@GFG*;6Y<E@[O�B.F[x�*'-0*'6Y<R*�cQ<E*;-46?5A@�3d<EFGKN>.@GF
@[*�5�t1*I34F[]16.F7�.9�5A6Y<E@PO�B.F[x�*'-0*'6Y<�<4-E5A9;*'3�F[6R<ED=*%5A9;<4F[tQF[<�O�/VH{6.*'>.-45A@=9;FG-09'>.FP<E3'_V*;tA*'6nF[H.<4D.*'-0*
F[3s6./w9'@G*'5A-s6.*;>.-E5A@�9;/UB=*TlYO78rD.F[9�D+<4D.*'30*(<4-E5A9;*'3Z*'6.9;/UB.*S<4D.*'30*T3d<EFGKN>.@GF�emz%D.FG3Z5A,Q�
,=-4/Y5A9�D FG3s9;/16.30FG30<4*'6Y<Z8rF[<EDM<ED=*nH 5V9;<�<ED?5p<�FG6MK�5V6kO7*�cU,�*;-4F[KT*;6k<43Z<4D.*nFG6.FP<EFG5A@ 3d<�5V<4*
/VH%<ED.*�6=*'>.-45A@
9;FG-49;>.F[<RtV5A-4F[*'3RHJ-0/1K <E-4FG5A@�<E/�<4-4FG5A@ �m<4-E5A9;*'3n5A-0*�,.F[@G*'Ba>., /16C<E/A,C/AH
/V<ED.*;-X<4-E5A9;*'3I<4D?5V<I8
*;-4*\9'5A>.30*'B^lYO(*�5A-0@GFG*;-�*�cQ<E*;-46?5A@�/1-XFG6Y<E*;-46?5A@{F[6.,.>=<43I<E/Z<ED.*}6.*;>U�
-45A@h9;FG-09'>.FP<�e �}*'>.-45A@�30*',?5A-45V<EF[/16MK�5�Ov30<4FG@G@ l�*S]A>?5A-E5V6k<4*'*;B+*�t1*'6 F[H�<4D.*'-0*(*�cUFG30<43�6./
F[6YtA5V-4F 5V6k<~6.*'>.-45A@`-4*;,.-4*;34*;6k<E5V<EF[/16w/AHh30,�*;9'F��?9R3d<EF[Km>.@GF�e

�b>.-\<4D.*'/A-4*;<4FG9'5A@�5A,=,.-4/Y5V9�D#34>.]1]A*'30<43s<ED?5V<\,.>.-0,�/130*;HJ>.@h-4*�5V@P�i<4FGK(*R,=-4/Q9'*'3034F[6.]^/AH
30*'6.30/1-0Ov30<4FGKm>=@GF�FG3y,�/13034F[l.@G*~o0>.30<b/16�<ED=*Nl?5A30FG3y/AH�6.*'>=-E5A@ 34*',.5A-E5V<4FG/16C� -45V<ED.*;-\<ED.5A6
-0*',.-0*'30*'6Y<�5V<4FG/16?��_�34F[6.9'*S-0*�5AB./A>=<�KT/QB.>.@[*'3s9'5A6M*�5A30FG@[Ovl2*n<4-E5AF[6.*'B7<4/w5A3430FG]16#<�5V-4]1*�<
/A>=<E,.>U<E3�<E/\9;/1K(,.@G*�cZ9'FG-09'>.FP<W30<�5p<E*'3;_1*;tA*'6mFPH=<4D.*'-0*
FG3W6./y34FGK(,.@[*X-0>.@G*�<4D?5V< K�5ALV*'3W<ED.F[3
5V3434F[]16.K(*'6Y<�*'5A30Ow��HJ-4/1K <ED.*%,2/1F[6k<�/AH�tQF[*;8 /AHq5bDk>.KT5A6n/1l.30*'-dt1*'-E��e�z%D.F[3�,.-4*;B.FG9�<EFG/A6
-0*'@[FG*'3s/A6 <4D.*SH 5A9;<�<ED.5V<R5A@GK(/130<Z5V6kO79'@ 5V3434F��?9�5p<EFG/A6M<E5A34L#9'5A6 l�*n9�5V-4-4F[*'B /1>=<ZlYO 5
@[FG6.*'5A-�34*;,?5A-E5p<E/1-\� /1-I5N30K�5A@[@?,�/Q/1@{/AH`@[FG6.*'5A-�34*;,?5A-E5p<E/1-03��XFPHf<4D.*\,?5p<4<E*;-46.3X<ED?5p<~6.*;*'B

8rë



<4/#l�*^9;@ 5A3034F��?*'Bu5A-0* �?-43d<n,.-4/ o0*'9;<4*'Bu6./16.@[FG6.*'5A-4@PO FG6Y<E/M57H 5AF[-4@[OMD=FG]1DU�iB.FGK(*'6=34FG/A6?5A@
30,?5A9;*A_r*;tA*'6�F[H\<ED.F[3T6./A6.@GF[6.*�5A-(,.-0/po0*'9�<EFG/A6 FG3(t1*;-0O 9'/1K(,.@GF[9�5V<4*'B � F[6 5al.F[/1@G/A]1FG9'5A@
9;/16Y<E*�cU<}<ED=FG3r6./16.@[FG6.*'5A-%,.-0/po0*'9�<EFG/A6w8I/1>.@[Bvl2*RB=*��?6.*;B�lYO^<ED=*R9;>.-4-0*'6Y<b3d<�5V<4*Z/VH�5A9��
<4F[tV5V<4FG/16�/AH�5 6.*'>=-E5A@}KTF[9'-0/U9;FG-49;>.F[<m-4*'30>.@[<4FG6.] HJ-4/1K <4D.*�F[6po0*'9�<EF[/16 /VHs34/1K(*wFG6.,.>U<
,.5V<4<4*'-46?��e�z%D.*s8rD./1@[*s5A,.,=-4/Y5A9�D^<4/ 8
5A-0B.3r,?5V<4<4*'-06w-0*'9;/1]16.FP<EFG/A6�tQF 5m34>=,.,�/A-0<%t1*;9;<4/1-
KT5A9�D.F[6.*'3XFG6TK�5V9�D.FG6.*}@G*'5A-46=FG6.]._k30*'*n�$'X5A,.6.F[L2_ ë2+3+�/ ��_k-4*;@GF[*'3X/16�<ED=FG3X*;x�*'9;<'e �\@[34/NF[6
<4D.FG3
-4*']15A-4B^<ED=*�<4D.*'/A-0O�,=-4*'30*'6Y<E*;B�F[6!<4D.FG3~5A-0<4FG9'@[*bFG3
9'/1K(,.@G*;KT*;6Y<�5A-dO�<E/S,=-4*'9;*'B.F[6.]
5V,.,.-4/15A9�D.*'3;_�34F[6.9'*(F[<�8I/1-4Lk3m,.5A-0<4FG9'>=@ 5A-0@[O�8I*'@[@�HJ/1-Z<4D./130*T<�OQ,�*;3N/AH~9'FG-09'>.FP<E3s8rD.*;-4*
/V<ED.*;-r5A,.,.-0/Y5A9�D.*;3yD?5�tA*RB.F�
(9'>.@P<EFG*;3
�hHJ/A-~H 5AFG-0@[O(@ 5A-0]1*s-4*;9'>.-0-4*;6k<y9'F[-49;>.F[<43~9'/16=34FG3d<EF[6.]
/VH\D.*�<E*;-4/1]1*;6.*'/A>.3T6=*'>.-0/16.3(5A6.BuB=OQ6?5AK(FG9�3dOQ6?5A,.30*'3T<4D?5V<n-0*'34,2/16.BuFG6u5#9'/AKT,.@[*�c
6=/16.@GF[6.*�5V-
8~5�O�<4/nFG6.9;/1KTF[6.]mF[6.,.>=<'e�z%D.*Z<4D.*'/A-4*;<4FG9'5A@q,.-0*'B.F[9;<EF[/16�<ED.5V<r<ED.*�-4*'5AB./1>U<
HJ-0/1K 5\-4*;9'>.-0-4*;6k<�9;FG-09'>.FP<hF[3h*�5V34FG*;-hFPH.<ED.*
9'FG-09'>.FP<�F[3 H 5AF[-4@[Ob@ 5A-0]1*IKT5�ON30>.]1]1*;30<�/A6 �?-43d<
30FG]1DY<W<ED?5p<h<ED=FG3h9;/1K(,.>=<�5p<EFG/A6?5A@kKT/QB.*;@QF[3h-45V<ED.*;-h>.6=*'9'/A6./1K(FG9�5V@ _p34FG6=9'*
FP<�-0*'jk>.FG-0*'3 34/
KT5A6YO!6.*;>.-4/16=3\FG6!<ED=*R-0*'9'>=-4-4*;6Y<b9'F[-49;>.F[<'e��
>=<y/16.*Z34D./A>.@GBvLA*'*;,#FG6wKTF[6.B^<ED?5p<y<4D.*
345AK(*y-0*'9'>=-4-4*;6Y<r9'FG-09'>.FP<
9'5A6�l2*\>.30*'B^30FGKm>.@P<�5A6=*'/1>.30@[OnlYO�5N@ 5A-0]1*}6Q>=Kml�*;-
/AH�B=F[x�*'-d�
*;6Y<\-0*�5AB./A>=<E3;_q5A6.Bw<ED.*;-4*;lkOw30>.,.,2/1-0<\34FGKN>.@[<E5A6.*'/A>.34@PO!5(@G5A-4]A*Z6k>.KNl�*;-\/AHhB.F[x�*'-0*'6Y<
9;/1K(,.>=<�5p<EFG/A6?5A@�<E5A34Lk3N� 30*'*��hFG]1>=-4* 
 FG6+� (�5A5A343}*;<y5A@�e[_ � 535rë �IHJ/1-}5A6w*�cU,2*'-0FGK(*'6Y<�5A@
B=*'K(/16.30<4-E5V<4FG/16^/VH <4D.FG3~H 5A9�<���e

� �15A*']1*;-'_ ��535Të �~D?5A3}B.FG309'/�t1*;-4*'B#F[6.B.*;,�*;6.B.*'6Y<4@[O^<ED=*R,2/�8
*;-\/AHh@GFGjk>.F[B!30<�5p<E*ZK�5p�
9�D=FG6.*;3TF[6 5V-0<EF��?9'FG5A@~6.*;>.-E5V@}6=*;<�8I/1-4Lk3T8rFP<EDuB.FG309'-0*;<E*!<EF[KT*V_I30D./�8rFG6.]MHJ/1-n*�c=5AK(,.@[*
<4D?5V<n<ED=*;OuK�5�O OQFG*;@GBu6./�t1*;@\34/A@G>=<4FG/16.3S<4/+B.F�
(9'>.@P<T9;/16Y<E-0/1@y,=-4/1l.@[*'K(3'e )+*wD?5�t1*
30D./�8r6�FG6C30*'9;<4FG/16 � <ED?5V<m9'FG-09'>.FP<E3Z8rF[<EDCH 5VB.FG6.]vKT*;KT/A-0O /AHr<ED.*T<�OU,2*^9'/A6.34F[B.*'-0*'B
F[6 �
�15A*;]1*'-;_ ��535rë �Z]1F[tA*!5A@G30/#-4FG30*�<E/#H 5AB.F[6.]7K(*'K(/1-0O �?@[<4*'-03'_X5A6.B�D.*;6.9'*!,.-0/ tQF[B.*
5V6./A<ED=*'-r5A,.,=@GFG9'5V<EF[/16�B./AK�5AF[6�HJ/1-~<ED=*�<4D.*'/A-4*;<4FG9'5A@q-4*;34>.@P<E3r/AH <ED.F[3r5A-0<4FG9'@[*Ae

z%D.*N9'/16.9;*',=<43s5A6.B�-4*'30>.@[<43b/AH�<4D.FG3y5A-d<EFG9;@G*R5A-4*R6./A<\34>.FP<�5Al.@[*sHJ/1-b5A6=308I*'-4F[6.]�<4D.*
jk>.*;30<4FG/16�D./�8 KT5A6YOCl.5A34F[3 �.@[<E*;-43-� � �������^�!��� HJ-0/1K <4D.*!9'@ 5V343t� /AH}l?5A30FG3��?@[<4*'-03
KT5�O�l2*+6.*;*'B.*;B <E/ 5A,.,.-0/�c=F[K�5p<E* 5 ]1FPt1*;6 �?@P<E*'-�� >., <E/ 5 9'*;-0<E5AFG6 B.*']A-4*'*+/AH
,=-4*'9;FG30FG/16qe �U>.9�D|l�/A>.6.B.3�/A6 <ED.*730,�*;*'B|/AH�9;/16Yt1*'-0]1*'6=9'* 5A-4*vt1*'-dO -45A-4*7*�t1*;6 F[6
<4D.*w9�5A30*�/AH\6.*'>.-45A@}9'/1K(,.>=<E5V<EF[/16�/16 3d<�5V<4FG9wFG6.,.>U<E3'_IF e *Ae HJ/1-n3d<�5A6.B.5A-4B 5A-0<4F7�?9;F 5A@
6=*'>.-45A@q6.*�<�8
/1-0Lk3'_25A6.B^<ED=*s/16.@[O�K�5p<ED.*;K�5V<4FG9'5A@�-0*'30>.@[<43~<ED?5V<~,.-4/�tQFGB.*�30>.9�Dvl2/1>.6=B.3

8Y�



�J34*;*S� �Q/16Y<�5A]._ ë2+3+�8 �hHJ/1-
5ZB.FG309'>.3034F[/16{�I5V-4*b5V@GK(/130<�6.*�t1*;-~>.34*;B^,.-E5V9;<EF[9�5A@[@[OAe �~<I<ED.F[3
,2/1F[6k<yF[<yFG3y6./A<\9'@G*'5A-y8rD=*;<ED=*'-b30FGK(FG@ 5V-~<ED.*;/1-4*�<EFG9'5A@W-4*'30>.@[<43\HJ/1-r<ED.*m5A,.,.-0/�cUF[K�5V<4FG/16
/VH��?@[<4*'-43N5A-4*THJ*�5A30FGl.@[*A_�5V6.B *;tA*'6�F[H~<4D.*;OC5A-4*(HJ/1>.6.B FP<NF[3NB.>=l.FG/1>=3N8rD.*;<4D.*'-m<4D.*;O
8I/1>.@[BRl2*X,.-E5A9�<EF[9�5A@[@[Oy-4*'@[*;tV5A6Y<�e �y*;6.9'*XHJ-4/1K <4D.*X,.-E5A9�<EF[9�5A@Y,2/1FG6Y<W/AHUtUF[*;8 FP<W5A,.,2*�5A-03
<4/vl2*nKT/A-4*SHJ-4>.FP<4HJ>.@ <E/w9�5A-0-0OM/1>=<Z*�c=,2*'-0FGK(*'6Y<�5V@�30<E>=B.FG*;3'e �?/1-s<4D.*T9'5A34*(/AH � � (v3
8rD=/134*�@[FGjk>.F[B �?@P<E*'- � FG3N30FGK(,.@[OM30/1K(*�]1*'6=*'-4F[9�-0*'9'>=-4-4*;6Y<n9'FG-09'>.FP<N9;/16.30FG30<4FG6.]�/AH}5
HJ*�8uDQ>=6.B.-4*;BT30,.FGLkF[6.]s6.*'>=-4/16.3�5V6.BS<ED.*%-0*�5AB./A>=<�HJ>.6.9�<EF[/16SFG3�F[KT,=@G*'K(*'6Y<4*'BmlYOm30/1K(*
/V<ED.*;-�,�/Q/1@=/VH�30,.FGLkF[6.]s6.*'>=-4/16.3;_k34/1K(*%jk>.F[<4*%*'6.9;/1>.-E5V]1FG6.]s*�cU,�*;-4FGK(*'6Y<E5A@.-4*;34>.@P<E3X5A-0*
-0*',2/1-0<4*'B+FG6��)(�515A303m*;<N5A@�e[_ ��535rë ��e^g�6|�)�y5A*'>=34@G*;-N*�<S5A@�e[_ ��535rë �sFP<NF[3R30D./�8r6C<ED?5p<
*�t1*;6 30FG6.]1@[*7-4*'5AB./1>U<!6.*'>.-0/16.3!KT5�O l2* jk>.FP<E*730>.9'9;*'3030HJ>.@�e g�6 � �\5V<4349�D.@ �5A]1*'-!5V6.B
(v515A343;_ ��535rë �yF[<\FG3b30D./�8r6 <4D?5V<s@[FGjk>.FGB*�?@[<4*'-43�� <ED.5V<�5A-0*S9'/1K(,�/A34*'B#HJ-0/1K 5�tA*'-dO
30K�5V@G@h6k>.KNl�*;-Z/VHIBUOU6.5AKTF[9S30OQ6?5A,=34*'3N5A3�l?5A30FG3��?@P<E*'-03(�J8rD.F[9�D+D.5�tA*(<4D.*n,�/AFG6Y<�8rFG30*
30*',?5V-E5V<4FG/16R,.-4/1,2*'-d<�OR5A9'9;/1-4B.F[6.]y<4/S�)(�515A303�5A6.B��U/16Y<�5A]=_ ��535�5 �4�q*'6=B./�8 @[FGjk>.F[BZ3d<�5V<4*
KT5A9�D.F[6.*'3I8rF[<ED!-45V<ED.*;-%]1/Q/UB^5V,.,.-4/�cUFGKT5V<4FG/16�9'5A,?5Al=FG@GFP<EF[*'3'e z%Dk>.3r34/SH 5A-~FP<r5A,.,2*�5A-03
<4D?5V<S<4D.*!5A,.,.-0/�c=F[K�5p<EFG/A6C-4*;34>.@P<E3S<ED?5p<S8
*;-4*!B.*'-0F[tA*'BuFG6 <ED.F[3S,?5A,2*'-n5A-0*^6./A<\o0>.3d<
30/1K(*;8rD.*;-4*v�0>.,wFG6^<ED=*Z30LYOU�=_2l=>=<%<ED?5p<}<4D.*;O^5A-4*�,.-45A9;<4FG9�5V@G@[OT-4*;@G*�tA5V6k<'e

z%D.*w5A,=,.-4/�cUFGKT5V<EF[/16a-0*'30>.@[<43(B=*'-4FPt1*;BuF[6C<ED.F[3n5A-0<4FG9;@G*�F[6.B.>.9;*!6.*;8�9'/1K(,.@[*�cUF[<�O
D=FG*'-45A-49�D=FG*'3^HJ/1-!6./A6.@GF[6.*�5A- �.@[<E*;-43^<ED.5V<v5A,.,2*�5A-^<E/ul2*+K(/1-4*#>=34*;HJ>=@R5V6.B �?*�cUFGl.@[*
<4D?5A6�<ED.*^8I*'@[@P��Lk6./�8r6uB.*']A-4*'*���D.F[*'-45A-49�DYO�/AH '�/1@[<4*'-4-45#,�/1@POQ6./1K(F 5A@[3'e �b6.*w9�5V6 �=c
5V6kO�9'/1@[@G*;9;<EF[/161��/AH l?5A30FG3 �?@P<E*'-03~<ED?5p<}5A-4*�6?5V<4>.-E5V@q9'/1K(,.>=<E5V<EF[/16?5A@2>.6.FP<E3~HJ-0/1K�<4D.*
,2/1F[6k<r/VHhtQFG*�8 /AHh5T34,2*'9;F7�?9�<ED=*'/1-0*;<EF[9�5A@`/A-},=-E5A9�<EFG9'5A@q9;/16Y<E*�cQ<S� *Ae ].eIFG6!<ED.*�9'/A6k<4*�cQ<
/VH�KT/QB.*'@[FG6.]Zl.F[/1@G/1]AFG9�5V@?6.*'>.-45A@f9;/1K(,.>=<�5p<EFG/A6�<ED.*\34*;<r/VH �?@[<4*'-43I<ED?5V<%5A-4*y9'/1K(,.>=<4*'B
lYO�6.*'>.-0/16.3E��eI�b6.*b9�5V6!<4D.*'6^K(*�5V34>.-0*b<ED.*b9;/1K(,.@G*�c=FP<�O�/VH�/A<ED.*;- �?@[<4*'-03�� F[6�<E*;-4K(3
/VHqD./�8�KT5A6YOSl?5A30FG3 �?@P<E*'-03XHJ-0/1K �uD?5�t1*r<E/Zl�*}9'/AKT,2/134*;BTF[6T/A-4B.*;-X<4/N5A,=,.-4/�cUFGKT5V<E*
� >.,C<4/75�9;*'-d<�5AF[6CB.*']A-4*'*�/AHr,.-4*;9'F[34FG/A6qevgiH%<4D.*�9;@ 5A303l� /VHrl?5A34F[3��?@P<E*;-43N345V<EF[3 �?*;3
<4D.*},�/1F[6Y<�8rFG34*}34*;,?5A-45V<EF[/16T,=-4/1,2*'-d<�O1_U<4D.*}9'/1K(,.@G*�cUF[<�OS/AH`5A6YO(<4FGK(*%FG6YtV5A-4FG5A6Y<�H 5AB.FG6=]
K(*'K(/1-dO �.@[<E*;- � 9�5A6^l2*bK(*�5A30>.-4*;BwF[6�<ED=FG3
8
5�OM��5V9'9'/A-4B.F[6.]N<E/Sz%D=*'/1-0*'K(3 8 e ë 5V6.B

 e ë ��e
�hF[6?5A@[@[O1_WF[<R<E>.-06.3S/1>=<R<ED?5p<m<ED.*^6=*;8�5A,.,.-0/Y5A9�D <E/�8
5A-4B=3S6.*'>.-45A@
9;/1K(,.>=<�5p<EFG/A6

<4D?5V<ZFG3�30>.]1]1*;30<E*;BClYOM<ED.*n<ED.*;/1-4*�<EF[9�5A@�HJ-E5VKT*�8
/1-0L7/AHI<ED.F[3N5A-d<EF[9'@G*SF[3s<ED.* �?-43d<N/A6.*

838



<4D?5V<\5A@G@[/�8r3y>.3y<E/�9'5A-4-dO�/A>=<b9;/1KT,=@G*�cw9;/1K(,.>=<�5p<EFG/A6.3y/A67l?5A30FG9�5V@G@[O^5A6YO�9;/1KT,=>=<E*;-
K(/QB.*'@[3�/AHql=FG/1@[/1]1FG9'5A@G@POs-4*'5A@GF[30<4FG9~6.*;>.-E5V@29;FG-09'>.FP<E3'_1<4D.*'-0*'lYO(/1,2*'6.F[6.]�>.,�6.*�8 8
5�OU3I/AH
F[6Yt1*'3d<EF[]Y5V<EF[6.]S34>=9�D79'F[-49'>=F[<E3;e��}*'6.9;*Z<4D.FG3}5A,=,.-4/Y5V9�D�KT5�O�9'/16Y<E-0FGl.>U<E*s<E/T5A6w*�cU,�*;-4F
�
K(*'6Y<E5A@�5A6.Bw<ED.*;/1-4*�<EFG9'5A@�l?5A30FG3%HJ/1-r>.6.B.*;-43d<�5A6.B=FG6.]�<4D.*Z9'/1K(,.>=<E5V<EF[/16?5A@fHJ>=6.9;<4FG/16w/AH
6=*'>.-45A@fK(FG9;-4/Q9'FG-09'>.FP<E3�FG6(<ED.*\9'/1-d<E*�c�_?5V6.B^F[<IK�5�OT,.-4/�tQFGB=*\6.*�8 F[B.*�5A3XHJ/1-
9'5A,=<4>.-4F[6.]
<4D.*'F[-%9'/1K(,.>=<E5V<EF[/16?5A@�9�5A,.5Al.FG@[F[<�O(FG6w5A-d<EF��?9'FG5A@fB.*�tQFG9'*;3'e

��� J�� ��� � �����/: �;��	�.
z%D.*��?-43d<%5A>U<ED./1-�8I/1>.@GB�@GFGLV*%<E/R<4D?5A6.L �}*'-4l2*'-d<&�15A*;]1*'-XHJ/1-X30<EF[Km>.@G5V<EF[6.]sB.FG309'>.3 �

30FG/16=3'e!z%D.*T8I/1-0LM8
5A3m,.5A-0<4F 5A@[@[O730>.,.,2/1-0<4*'BClYO ,.-0/po0*'9�<�4 ë �TëM| 8 /AH~<4D.* �y>.30<4-4FG5A6
�Q9'FG*;6.9'* �{/A6.Bq_A<4D.* �y*;>.-4/ �%���Qz ,=-4/po0*;9;<�/AH{<4D.* � �R_p<ED.*r��
(9'*%/VH �\5�tV5A@ 0r*'30*�5A-09�Dq_
��� � 4W_�Mb/A@7�	� ��l=6.*'- �
*'6Y<E*;-b5A6.Bv<ED.* ��B.F[<4D��
@[>.K �?/1>.6.B?5p<EFG/A6qe���( FG3%<ED.*RFG6U�
9;>.Kml2*'6Y<}/AHW<ED.*QMbFG@[@G*;- �{5AK(FG@[O �
D.5AFG-%F[6 �}*'>.-0/1349;FG*;6.9'*Ve

����
 �s���s�#$&���

�y>.*'-;_ 4We[_ �
>.-4]A30<E*;FG6.*;-'_ �ReP_�5A6=B (�515A303'_�) e�� � 535rë ��e z%D=* ,U�iB.*'@P<�5 @[*�5A-06.FG6=]
-0>.@G*!HJ/1-(,?5A-45A@G@[*'@%,2*'-49;*',=<4-4/16=3'e �;������!$#1# %\� �"��� �(�D��� !#�\��#)!
�  ?e �U*;*
� ë � / /16
DY<0<E, � � �p8%8%8�e FG]1F�e <4>.]1-45A�Ae 5V<��pK�515V343��p,.>.l.@[FG9�5p<EFG/A6.3'e DY<EK(@ e

�I/ OQBq_ ��ek5A6=B �
Dk>?5=_ ��eQ�Se2� ë2+3/y| ��e �25VB.FG6.]�K(*'K(/1-0Om5A6.B(<ED.*},.-4/Al.@G*;K /AHf5A,.,.-0/�cUF
�
KT5V<4FG6.]s6./A6.@GF[6.*�5A-h/1,?5A-45V<E/1-03�8rF[<ED 'b/A@[<E*;-4-45�30*'-0FG*'3;e ������� � �F�� W�E! �  �� !�� �;� !$#.�
�� (� �,�M� #&%;�l��_ 8Y� � ëtëM| 5 � ëtë e

�I-4/Q/1Lk3'_ 0�e �Re~� ë2+3+rë ��e!g�6Y<E*'@[@GF[]1*'6.9;*(8rFP<ED./A>=<m-0*',.-0*'34*;6Y<�5V<4FG/16qe(=�� #)! � � !��n� �  "#&%;�.� ! �
� %  �� %�_ 
 - � ë283+ � ëM|�+ e

�I>./16./1KT5A6./=_&Mme 'Ne15A6=B (v*'-0�'*'6=FG9�Dq_ (+e3(+e{� ë,+3+y| ��e.z *;KT,2/1-45A@UF[6=HJ/1-0K�5V<4FG/16�<E-45A6.3 �

8 




HJ/A-4K(*'B7F[6k<4/!5�34,?5p<EF 5V@ 9;/UB.*SlYO75�6.*'>.-45A@�6.*�<�8
/A-4Lv8rFP<ED#-0*�5A@[FG30<4FG9R,.-4/1,2*'-d<EF[*'3'e
��� ! %  �� %�_ � /.- � ë25Y� / � ë2538�5 e

MbF[*'>.B=/16.6.*V_ �=e�� ë,+ /3+ ��e"� �I�  (�y��#)!
�  W� � � � ��� %��  C=� (�n��� � !d��e �\9�5VB.*'K(FG9 4�-4*'303'_��}*;8
�X/A-4L{e

�s>.,=<E5=_ �NeP_})a5A6.]=_��me[_y5A6.B (v5A-4Lk-E5VKv_��Reb� ��5�535 ��e �b-0]Y5A6.F[�'FG6=]a,.-0FG6.9;FG,.@[*'3THJ/A-
5CB=F[t1*;-430F[<�O /VH � ���
�\*'-0]1FG9�FG6Y<E*;-46.*;>.-4/16=3v5V6.B|30OQ6?5A,.30*'3wFG6 <4D.*#6.*'/Q9'/A-0<E*�c�e
��� ! %  �� %�_ ��/.- � �3-�8 � �3-�/ e

�y5A*'>=34@G*;-'_ ��e[_ (�5A-0LQ-45AKw_ �Ze[_f5A6.B (�515V343'_2) e�� ��535rë ��e � 9'@[/134*;-\@G/Q/1L!5V<\-4*'5AB./1>=<43
HJ-0/1K D=FG]1DU�iB.FGK(*'6=34FG/A6?5A@WB=OQ6?5AK(FG9�5V@h6.*;>.-E5A@�3dOQ30<E*;KT3;e �;�D����!$#1# %\� �"�����(�D��� !#�\� �

#1!
�  ?e

�}/1, �?*;@GBq_ �=e��=e}5A6=B �
-0/UB=OA_ �\e MmeZ� ��535Të ��e )|D?5V<wFG3v5uK(/1K(*'6Y<�� z%-E5V6.34F[*'6Y<
3dOQ6.9�D.-4/A6kOR5A3 5r9'/1@[@G*'9�<EFPt1*�K(*'9�D?5A6=FG34K HJ/1-�34,?5V<4FG/V� <E*;KT,2/1-E5V@AFG6Y<4*']1-45V<EF[/16qe�� � � �E!
� ��#�� !�=q�\�y��!���� !�!�� �G=s_ /3+ � 8 � � ë ��/Y� e

�15V*']1*;-'_ �Re�� ��5�5rë ��efz%D.*\�1*;9�D./m3d<�5V<4*'�S5A,=,.-4/Y5V9�DT<E/N5A6?5A@POQ�'FG6=]N5A6=BT<E-45AFG6=FG6.]�-4*;9'>.- �
-0*'6Y<}6.*'>=-E5A@`6.*�<�8
/A-4Lk3'e0�;������!$#1# %\� �"��� �(�D��� !#�\��#1!
�  ?e

(v515A343;_p) eQ� ë2+3+3+ ��e34 5A-E5VB.FG]1K(3fHJ/1-`9;/1K(,.>=<EF[6.]~8rF[<4D�34,.F[LQF[6.]r6.*'>=-4/16.3;eYg�6ZtV5A6 �}*'KS�
K(*'6f_ ��eP_ *'B.FP<E/1-;_ � ��� %;�E� � �	� %;� �\�n�
� % # � ��� 	 ��_�t1/A@G>.K(* 
 e �Q,.-4F[6.]1*'-��)�
*;-4@GF[6{��_�<4/
5V,.,�*'5A-'e �U*;* � ëtë25 /16nDY<4<4, � � �p8%8%8�e FG]1F�e <4>.]1-E5V�Ae 5V<��VKT515A303��V,=>.l.@GF[9�5V<4FG/16=3'e Dk<4KT@�e

(v515A343;_ ) e � ��53535 ��e �b6 <4D.* 9;/1K(,.>=<�5p<EFG/A6?5A@ ,2/ 8I*'- /AH 8rF[6.6.*'- �i<E5ALA*��
5V@G@ e ��%;� �F�n� � �I���(� #���#1!
�  ?_ ë � � ëtë � � �c|Të,+ � �c|�8 / e �U*;* � ëtë28 /16
DY<0<E, � � �p8%8%8�e FG]1F�e <4>.]1-45A�Ae 5V<��pK�515V343��p,.>.l.@[FG9�5p<EFG/A6.3'e DY<EK(@ e

(v515A343;_�) e25A6.B �\5V<4349�D.@ �5A]1*'-;_�zseh� � 53535 ��e�� K(/UB.*;@`HJ/1-}H 5V30<\5A6?5A@[/1]T9;/1K(,.>=<�5p<EFG/A6
l.5A34*;Bw/A6w>=6.-4*;@GF 5Vl.@G*y30OQ6?5A,.30*'3;e�� %;� �\�n� � �I���(� ##��#)!
�  ?_ ë � � - � � ë /.-�+ � ë -�5 
 e �U*;*
� ë25Y� /16wDY<4<E,�� � � 8%8%8�e F[]1F e <E>.]A-E5A�Ve 5V<��VKT515A343 �V,.>.l=@GFG9'5V<EF[/16.3;e DY<EK(@ e

(v515A343;_w) eP_ �\5V<4349�D.@ �5A]1*;-'_wzse[_v5A6.B (�5A-0LQ-45AKw_*�Zew� ��5�5rë ��e 0r*�5V@P�i<4FGK(* 9;/1Kn�
,=>=<EF[6.]�8rF[<ED=/1>=< 30<E5Al.@G*u30<E5V<E*;3
� � 6=*;8 HJ-45AKT*�8
/A-4L HJ/1-M6.*;>.-E5A@n9;/1KT,=>=<�5p�

8y|



<4FG/16ul?5A30*'B�/16 ,�*;-0<E>=-4l?5V<4FG/16=3'e �;������!$#1#&%\� �"��� �(�D��� !#�\��#)!
�  ?e �U*;* � ë2835 /16
DY<0<E, � � �p8%8%8�e FG]1F�e <4>.]1-45A�Ae 5V<��pK�515V343��p,.>.l.@[FG9�5p<EFG/A6.3'e DY<EK(@ e

(v515A343;_ ) e!5V6.B �U/16Y<�5A]=_ �%e � ë,+3+3+ ��e �y6?5A@G/A] 6.*'>.-45A@#6.*�<E3�8rF[<4D ��5A>.3034FG5A6
/A- /V<ED.*;- 9'/AKTK(/16 6./1F[34* B.FG3d<E-4F[l.>=<4FG/16 9�5V6.6./A< -4*'9;/1]16.F[�'* 5A-4l=F[<E-45A-0O -4*']p�
>=@ 5A- @ 5V6.]1>?5A]A*'3'e � %;� �\�n� � �I���(� ##��#)!
�  ?_ ë{ë � -�-Të � -�/1� e �U*;* � +y| /16
DY<0<E, � � �p8%8%8�e FG]1F�e <4>.]1-45A�Ae 5V<��pK�515V343��p,.>.l.@[FG9�5p<EFG/A6.3'e DY<EK(@ e

(v515A343;_:) e 5A6.B �Q/16Y<�5A]._ �re Mme � ��5�535 ��e �y*'>=-E5A@ 30OQ30<4*'K(3 5A3 6./16.@[FG6U�
*'5A- �?@[<4*'-43;e ��%;� �F�n� � �I���(� ##��#1!
�  ?_ ë � � / � � ë - 
 8 � ë -3-1� e �U*;* � ë25.- /16
DY<0<E, � � �p8%8%8�e FG]1F�e <4>.]1-45A�Ae 5V<��pK�515V343��p,.>.l.@[FG9�5p<EFG/A6.3'e DY<EK(@ e

(v5A-4Lk-E5VKv_ �ReP_h)a5A6.]._ �SeP_�5A6.Baz%34/QB=OQLQ3;_6(+e
� ë2+3+�/ ��e%MbFPxf*;-4*'6Y<4F 5A@�30FG]16.5A@GF[6.]^tUFG5
<4D.*�345AK(*�5pcU/16C/VHr6.*'/Q9'/1-d<EF[9�5A@�,YOQ-E5AK(FGB?5V@X6=*'>.-0/16.3'e � � � �E! �"��#4! =q�\�y��! ��� !�!
� �G=s_ +y| � |�8Y��8 � / e

(v5A-4KT5A-4*;@GF[3'_�4We��he
5A6.B (�5V-4KT5A-4*;@GFG3;_�'me��heb� ë2+.-�/ ��eK=� (�n��� � !d� � � �H �� � !
�I� � ��!#�\�n�
�,� � #&%;�l� 	 �� "% #  !$# % � � � !d�2%"= � � � �����! Qe�4�@G*;6k>.K 4�-4*;343'_ �y*�8 �X/1-0L{e

�y5V<E309�D.@��5V]1*'-;_uzse75A6.B (�515V343'_u) e � ��535rë ��e �U,.F[LQF[6.] 6.*;>.-4/A6.3 5A6.B <4D.* FG6U�
B=>.9;<4FG/16 /AH �?6.F[<4* 30<�5p<E* K�5A9�D=FG6.*;3'e �� "%���� % #)!#�\�n� � �I���(� # %�� ��� ! %  �� % 	
� �"%!� !��n� �!�!�;�"% �  �"��#�� �F�n� � �I���(� #)!$ ��Ae FG6 ,.-4*;343'e �U*'* � ë28 / /16
DY<0<E, � � �p8%8%8�e FG]1F�e <4>.]1-45A�Ae 5V<��pK�515V343��p,.>.l.@[FG9�5p<EFG/A6.3'e DY<EK(@ e

4W/1]1]1F[/._hzseh5A6.B 0r*'F[9�D?5A-4BU<�_�) e%� ë2+3/35 ��e#�b6C<4D.*�-4*;,.-4*;34*;6k<E5V<EF[/16 /AH}Km>.@P<EF
��FG6=,.>=<
3dOQ30<E*;KT3 �n9'/1K(,.>=<E5V<EF[/16?5A@�,.-0/1,2*'-0<4FG*;3N/AHr,2/1@[OQ6./AKTFG5A@�5A@[]1/1-4FP<ED.K(3'e�� !
�I� � ��!#�\�n�
� � � %��  % #)!#�!��_ 8.- � ë /.- � ë,/ / e

0rFG*;LA*V_��Ie[_%)a5A-4@G5A6.Bq_ MmeP_rtV5A6 �k<E*;tA*'6.F[6.9�L{_�0�e 0�e MmeP_}5A6.B �
FG5A@G*;L2_~) es� ë2+3+3- ��e
� � ��� � � 	 � � �(� ��� !$ �� #. "% � %;� �F�n��� ��� %�e�(vg�z 4�-0*'303'_ �~5AKml.-0FGB.]A*A_ (*�Re

0r>.B.F[6q_=) eW� ë2+3/.- ��e�� %\�n�k�� (� � �I���(� % � =� (�n��� � !d��e6(v9 ��-45�8~�&�yF[@G@ _ �y*�8 �X/1-0L2e

0r>.]1Df_
) e �=e\� ë,+3/rë ��e �	�  � !$ %\� � �,�M� #&%;�l� �� "%������Ve �A/1D=6 �y/1,=LQF[6.3��}6.F[tA*'-034F[<�O
4�-0*'343;_ �~5A@[<4FGK(/1-4*Ve

8 /



�U5A6.B.l2*'-0]._ g�e�) eI� ë2+�+rë ��e �Q<E-0>.9;<4>.-4*(<ED.*;/1-4*;KT3�HJ/1-�6./16=@GFG6=*�5A-�30OQ3d<E*'K(3'e � ��� #)!���! �
� %  W� !
�  (�n� �,�M� #&%;�l�l�� (� � ! �� (�n� � � � � %!�!� !$ ��A_ � � � /3- � ��/ / e

�U5�tV5A]A*A_+�=e �%e�� ë,+3+3/ ��e � ��� %;�E� � � � �I���(� ##��#1!
�  	 � � �(� ��� !$ ��*#. "% �&����%�� � � � �I� �

�(� #1!$ ��Ae �\B.B.F[34/16Q�i)+*'34@[*;OA_ 0}*'5AB.FG6=]._ (*�Re

�Q/16Y<�5A]._ �%e�Mme�� ë,+3+38 ��e��y*;>.-E5A@\6.*;<�8I/1-4Lk3wHJ/1-^9'/16Y<4-4/1@�e g�6 �Re&��e~zW-4*'6Y<4*'@GKT5A6q_
�=e �\eh) eP_X*;B.F[<4/1-'_ �H�!��� � �  � �  "# � �I� 	 � %�� � �"%!� #)!���%!� !$ #. "% �� "%������ �� (� !$#.�
= � �(� !#�\��#1!
�  W��_f,?5A]A*'3 838�+ � 83/35 e �
F[-4LkD?5A>=34*'-;_ �
/13d<E/16feN�b6.@[FG6.*R5�tV5AFG@G5Al.@G*�HJ-4/AK �
DY<0<E, � � �p8%8%8�e K�5p<EDqe -4>=<4]1*'-03'e *'B.> � ��34/A6k<E5A] �V,.5A,�*;-43;e DY<EK(@ e

'X5V,.6.FGL{_ 'Ne �Re�� ë2+3+3/ ��e � ##��#)!d� #1!#�\�n� ��%\� �  "!$ �� �� "%���� �pe �A/1D.6^)|F[@G*;OA_��y*�8 �X/1-0L2e

� � �	� �s�# #&��

PQ9��<�,R �/R 
 �;:�: H �����<�Z�b6.*�9'5A6 *�5V34FG@PO 34D./�8 <ED?5V<R<ED.*THJ>.6.9;<4FG/16 �MB=*��?6.*;B�lkO
�2� 	&� �=� ��� 34>.,

�	� � � � � ��� ��� � ��� �� � � � � 3E5V<4FG3��?*'3 <ED.* 5pcUFG/1K(37HJ/1- 5|KT*�<E-4F[9Ae �{/A-#*�c=5AKS�
,=@G*A_(<ED.* <E-4FG5A6.]1@[*�FG6.*;jQ>.5A@GFP<�O F[3+tA*'-4F��?*'B 5V3aHJ/1@G@[/�8r3+HJ/1-a5A6YO 	k� �w��� � � � �

�2� 	&� �=� � � � 	 � �	� � � �
� ��� ��� � ��� �� � � � � � 34>.,

�	� � � � � ��� ��� � ��� � � � � � ��� ��� � ��� �� � � � � � 30>.,
�	� � � � � ��� ��� � ��� �� � � � �

	M34>.,
�	� � � � � ��� ��� � ��� �� � � � � ���2�1	k���b� 	������l� �U� �

g�6+/1-4B.*;-R<4/v,.-0/�t1*�<4D?5V<Z<ED.*(KT*�<E-0FG9n34,?5V9'*g��� � � � �sFG3Z9'/AKT,?5V9;<�_ F[<Z34> 
T9;*'3N<4/
tA*'-0F[H�O#<ED.5V<N<4D.*'-0*�*�cUF[30<E3ZHJ/1-R5A6YO+30*'jk>.*;6.9'* � 		�'�
� �	� /AH~HJ>=6.9;<4FG/16.3ZHJ-4/1K � ��30/1K(*
� ��� ��5A6.Bn34/1K(*~30>.l.34*;jk>.*'6.9;*n���	�� ��� ���S/AHh� 		�'�
� �	�N34>.9�Dn<ED?5p<�@GF[K � * , �2���	��/� �U��� 5 e
�I>=<�<ED.F[3ZF[3Z5A6+F[KTK(*'B=F 5V<4*N9'/A6.34*;jQ>=*'6.9;*^/AHI<4D.* �\-4�;*'@G5p�&�y349'/A@GF�z%D.*;/1-4*;K � 34*;*(HJ/A-
*�c=5AKT,=@G*(�)0r>.B.F[6q_ ë2+�/.- �4��e

5 � � 6 � � � H � F2�;: H�9�J�.�z%D.*�,.-4/Q/AHr/AH&�`*;KTKT5 8 e 8 30D./�8r3m<ED?5p<mF[<RFG3Z6./A<N6.*'9��
*;34345A-0Ov<E/^5A3034>.K(*N<4D?5V<b<4D.*NHJ>.6.9�<EF[/16.3\F[6�� 5A-4*m>=6.F[HJ/1-0KT@PO��`FG,.309�D.F[<4���i9'/16Y<EF[6k>./1>.3;e
gi<\34> 
(9;*'3�F[H�<4D.*NHJ>.6=9;<EF[/16.3yFG6�� 5A-4*R*'jk>.F[9'/16Y<EF[6k>./1>.3(�JF e *AeP_2HJ/1-y*;tA*'-0O � � 5 <4D.*'-0*
*�cUFG30<43�5 � � 5 34>.9�DM<ED?5p< � 	 �*%�� 
 	 � 
.���,� �THJ/1-\*;t1*;-0O 	 � � 5A6.B 5A6YO %k� 
 � 

8rFP<ED#� % 
 
�� � �V��e

8.-



PQ9��<�,R �/R 
 �;:�: H�� �L�<�sz%D.* 9;@ 5AF[K F[376./A<M9;/1KT,=@G*;<4*'@PO /1lYtQFG/A>.3'_m30FG6.9;* FG6 <4D.*
@G5A-4]A*'-%B./1KT5AF[6 �

�
<ED=*'-4*Z*�cUF[30<yFG6^H 5A9;<}B.FPxf*;-4*;6k<y34,=FGLA*�<E-45AFG6=3�	k� �(8rF[<4D � � � � � �

B=*��?6.*sHJ/1-%*�c=5AKT,=@G* 	 � ���q� � � ��
�� 	 �2 ��� ���
�ke
�y3434>=KT*�HJ/A-�5 9'/16Y<E-45AB.F[9;<EF[/16 <4D?5V<T<ED.*;-4*�*�cUFG30< 	k� � � � �

�
8rF[<4D 	 �� � l=>=<

�2� 	&� �=�X� 5 erz%D.*N@G5V<4<4*'-}FGK(,.@GF[*'3~<ED.5V< � � �.)0�~� � � �.)0�%HJ/A-\5A@[@[) � 5 �J34FG6=9'* � � 5V6.B
� � 5A-4*r9;/16Y<EFG6k>./A>.3�HJ>.6.9;<4FG/16=3���_Q5A6=B(D=*'6.9;*\5A@[34/s<ED.5V<�<ED.*;FG-�B.*;-4F[tV5V<4F[tA*'3�� '� � � '� D?5�t1*
<4D.*(3E5AK(*(tV5A@[>.*nHJ/1-N5V6kOg) � 5 8rD=*'-4*(<ED.*;34*�B=*'-4FPtV5V<EFPt1*'3Z*�cUF[30<!�J34F[6.9'* � � � � � 5A-0*
,=FG*'9;*;8rF[34*(@GFG6=*�5A-;_�<4D.*'F[-RB=*'-4FPtV5V<EFPt1*'3R5A-0*T,.F[*'9;*;8rFG30*T9;/16.3d<�5A6Y<S5V6.BaB./v6./A<R*�cUFG3d<m5p<
<4D./130*Z,2/1F[6k<43~8rD.*'-0*R@[FG6.*'5A-~,.F[*'9;*'3%8rF[<4DwB=F[x�*'-4*;6Y<y30@G/1,2*'3rK(*'*�<���e

�`*;< � � � 5 l2*\5�K�5 c=F[K�5V@=,2/1FG6Y<XFG6S<ED=*y3dOUK(K(*;<E-0FG9rB.FPxf*;-4*'6=9'*N�1	 
��U� �^� � 
�	��
/VH
<ED=*T<�8I/7B.F[x�*'-0*'6Y<m30*;<43 	�5A6.B �2e�)+*�9'5A6 5A3034>.K(*n8rF[<ED=/1>=<R@G/1303N/AH
]1*'6.*;-E5A@[F[<�O
<4D?5V< � � ��	 
 �{e

� H��E���,. � �
� 5

)+*��?-43d<(34D./�8 <ED.5V< 	 �|�)
 ë � 5 �T� ���|�+
 ë � 5 ��e �?/1-m<ED.5V<n8
*v5A9;<4>?5A@[@[OCB=/+6./V<
*�t1*;6w6=*'*'B^<4D.*�5A3430>.K(,=<EF[/16 � �~� 5 e �\9;9'/1-0B.FG6=]m<E/m<ED=*bB.*��.6.F[<4FG/16�/VHW<4D.*b,.F[*'9;*;8rFG30*
@[FG6.*'5A-rHJ>.6.9;<4FG/16 � � *�t1*'-dO7,2/1FG6Y<q)�� 	��u�+
 ë � 5 �}9'5A>.30*'3Z5V<q)y5�B./�8r6Y8~5V-4B.3
o0>.K(,
lYO 
 � /1- 
 ë /VH}<4D.*!,.FG*;9'*�8rFG34*!9;/16.30<E5A6Y<(B.*'-0F[tV5V<EFPt1* � � )G_IF[6.B.*;,�*;6.B.*'6Y<4@[O /AHr<4D.*
/V<ED.*;-~,�/AFG6Y<E3IFG6�	+��5mB./�8r6Y8
5A-4B.3ho0>.K(,^lYO 
 ë /U9;9'>.-03r5V<U)I/16.@PO(F[H[) 
 ë ��	 � 6./A<4*
<4D?5V<�) � 
 ë FGK(,.@[FG*'3I<ED?5V<�) 	 ë
	��	���e �?>.-0<4D.*'-0KT/A-4*b<ED=*'34*R5A-0*�<4D.*�/16.@PO�,2/1FG6Y<E3%F[6
�+
 ë � 5 �y8rD.*;-4*�B=/ 8r6Y8
5A-4B=3ro0>.K(,.3Z/AH � � ) /Q9'9'>=-'e �}*'6.9;*�� � )h� � � )WF[KT,.@[FG*;3\<ED?5p<
	��^�+
 ë�	�5 ��� � �^�+
 ë � 5 ��e �
>=<X<ED.*;6T<ED=*\5A3034>.K(,=<4FG/16 5 � � ����	 
��SF[KT,.@[FG*;3h<ED?5p<
� � � 5 ��� � � � 5 � 	 ë _U<EDk>.3 � � �� � � _{5S9;/16Y<E-E5VB.FG9�<EFG/A6qe

� H��E�B��. � �
� 5

)+*m<ED=*'6 D?5�t1*C0 � � 	 ��� � � � 5'� � � �u� � �B� 5'� e �U*�< �	 � � 	�
 0 5A6=B �� � � � 
 0%e
�QFG6.9;* � � ��� � 8I*^5A@G30/7D?5�t1*
�
�� � ���� _�D.*'6.9;*
� ' �� � � '�� eM�b6C<ED=*�/A<ED=*'-ND.5A6.B
� � � �	 
 ��w5A6=B �	��u� � �B� 5'� � ��F[KT,=@[O^<ED.5V<b<ED=*m,.FG*;9'*�8rFG34*S9;/16.3d<�5A6Y<sHJ>.6.9�<EF[/16 �N' ��
D.5A3%5NB./�8r6Y8
5A-4B.3�o0>.K(,^5V< � ��_Q8rD.*'-0*�5A3&� '�� D?5A3
6./SB./�8r6Y8~5A-0B.3ho0>.K(,!5V< � �Z� 30FG6.9;*
� � 	� ��Q��_{5S9;/16Y<E-E5VB.FG9�<EFG/A6!<4/ � ' �� � �N'�� e

83/



PQ9��<�,R �/R 
 �;:�: H�� ���<� �hF
c 34/1K(*^5A-0l.F[<4-E5A-dO�� � 5 e7)a*T8rFG@G@�30D./�8�<4D?5V<N<4D.*'-0*
*�cUFG30<43m34/AKT* 
 �S34/v<ED?5V< �2� ����� �U� � �!HJ/1-m5A@[@ 
 � 
 ��e �
D./Q/134* � � 5 30> 
(9'FG*;6Y<E@[O
@G5A-4]A*b34/n<ED?5p<�� � ��-, � (�� � ��� � (��� � ��� �

� �
�c) � �2 HJ/1-r5V6kO 	&���	 ��� �� e

� H��E���,. � � � � �
�XOT<4D.*s5A3034>.K(,=<EF[/16^/AH`<4D.* �`*'K(K�5Z<ED.*;-4*s*�cUF[30<E3
34/1K(* � 
 30>.9�D^<ED?5V<
HJ/1-~*;tA*'-dO 
 � � 


5V6.BN*�t1*'-dO � � � � ��<4D.* � ��� @ 5A-0]1*'3d<h,2/1F[6k<W/AH ���UFG3 � 

� 
 � e��blYtQFG/1>=34@[Os<4D.*'30*
,2/1FG6Y<43
� 
&� 
 � D?5�t1*n6./�-0*'@G*�tV5A6.9'*mHJ/A-y<ED=*NtV5A@G>.*N/AH � ��-, � (���� � ��� � (�� � ��� �

� �
�c)�e �IOv9�D./Q/134F[6.]


 ��� � 
 34> 
(9'F[*'6Y<E@PO�@G5A-4]1*}8
*s9'5A6!5A9�D.F[*;tA*�<4D?5V<IHJ/1- 
 � 
 �}5A@[@2<4D.*b/A<4D.*'-~,2/1F[6k<43~/AH����
�JF e *AeP_U<4D.*�� ���Z@ 5A-0]1*'3d<~,2/1FG6Y<43
HJ/1- � � � � � �X@GF[*\30/S9'@G/A34*b<E/R<ED.*s9;/1-4-0*'34,2/16.B=FG6.]S,2/1FG6Y<43
/VH"�(<ED?5V<�� �� � � ( � � � ��� � ( � � ��� �

� �
�c) � �2 e

� H��E�B��. � � �p� 5

�
D=/U/130* � � � �:30/#@ 5A-0]1*T<4D?5V<m<4D.* � ���� @G5A-4]1*;30<N,�/1F[6Y<m/AH
�MFG3 � 

� 
 � e#z%D.*'6
FP<�30> 
(9'*;3!<4/C9�D./Q/134* 
 �^34> 
T9;FG*;6k<4@[O @ 5A-0]1*�30/a<ED.5V<�HJ/1-�5A@G@ 
 � 
 �!5V6.B�5A@[@
� �

� �S<ED=* � ���v@G5A-4]A*'30<m,�/1F[6Y<SFG6#���r@GF[*'3m30/ 9;@G/130*�<E/7<4D.* � ���w@ 5A-0]1*'3d<S,�/AFG6Y<SFG6#� <ED?5p<
� �� � � ( � � � ��� � ( � � ��� �

� �
�c) � � 2 e

PQ9��<�,R �/R 
 �;:�: H�� ���<� �\3034>.K(*T<4D?5V<R<ED.*T9'@ 5VFGK FG3�8r-4/A6.]._�5A6=BC9�D./Q/134* � � �
K(FG6=FGKT5A@{34/n<ED?5V< � � �(� � ���J��� �	��� �U�
B./Q*'3r6./A<}D./A@GBqe

� H��E���,.�� � � � �
giHr<4D.*'-0*!8I*'-0*!FG6 �?6=F[<E*;@[O KT5A6YO 
 34>=9�Du<4D?5V<�� ��� ��� �a<4D.FG3N8I/1>.@[B�9'/16Y<E-45AB.F[9;<m<4D.*
5V3434>=KT,=<4FG/16#<4D?5V< �2� ����� �U��� 5 HJ/1- 
 � � � 30FG6.9;* � � FG3�5!34>.,2*'-0,�/130F[<4FG/16M/AH�� �
HJ>=6.9;<4FG/16.3 � �4��e �y*;6.9'*r<ED=*'-4*}*�cUF[30<E3X34/AKT* � � 5 5A6=BTF[6 �?6.FP<E*'@POmKT5A6YO 
 � ��34/Z<ED?5p<
� ��� � � �#5A6.B#<ED=*�� ���T@G5A-4]A*'30<b,�/1F[6Y<s/AH�����D.5A3sB.FG3d<�5A6=9'* � ��HJ-4/AK <4D.*�� ���(@ 5A-0]1*'3d<
,2/1F[6k<IFG6 �2e �y9'9;/1-4B.F[6.]N<4/ ��*;KTKT5 
 e 8 5V6.B!5A9'9;/1-4B=FG6.]N<4/m<ED.*\,.-4/Q/AH�/AH+�`*'K(KT5 
 e 

<4D.*'-0*%*�cUFG3d<E3�5A6SF[6 �?6.FP<E*I34>.l.30*'jk>.*;6.9'*m� ����J��� �	�N/AH{<ED.*;34* ���25A6.BS34/AKT* 	 � � �

�
34/s<ED?5p<

�2������#� 	���� 5 HJ/1- 
 � � 5V6.B � � � � � � ��� ���������� ����� 	���e �QFG6.9;*}<4D.*
� ��� @ 5A-0]1*'3d<X,�/1F[6Y<
/VH ���� 5A6.B���D?5�t1*ZB.F[30<�5V6.9'* ���Q_=<ED=FG3%FGK(,.@[FG*'3X<ED?5p< � 	 � � �^/1-~<ED?5p<%<ED.* � ��� @ 5A-0]1*'3d<

83+



,2/1F[6k<~/AH 	�D?5A3%B=FG30<E5A6.9;* �$�ZHJ-4/AK�<ED=*�� ���N@G5A-4]1*;30<%,2/1F[6k<~/AH"�{_=<4Dk>.3rFG6^*'FP<ED.*;-%9�5A30*
	 �� �{e �\9;9'/1-0B.FG6.]T<E/��`*'K(K�5 
 e � <ED.F[3\FGK(,.@[FG*'3%<4D?5V<��2�1	k� �U� � 5 e �
>=<b<4D.*'6#FP<bF[3
F[KT,2/13034FGl=@G*R<4D?5V<��2�������� 	f��� 5 HJ/1- 
 � � 5V6.B ��������#� �U� � 5 HJ/1- 
 � � � lYO7<4D.*
<4-4FG5A6.]1@[*\FG6=*'jk>?5A@[F[<�O�HJ/A-~<ED.*�K(*;<E-0FG9��Q��e

� H��E�B��.�� ��� � �
z%D=*'6�<4D.*'-0*m*�cUFG3d<bF[6 �?6.FP<E*'@PO^KT5A6YO 
 ��� 5A6.B730/1K(*�� � 5 <ED?5p< � ��� ��� ��5A6=B � ���
@G5A-4]A*'30<r,2/1F[6k<r/VH ���hF[3 � 
&�Ze��
>U<y30FG6.9;* � � � ) � � ���J��� ����� �U�
D./A@GB.3%HJ/1-}5A@[@ � ) � �+�JlkO
<4D.*�KTF[6.FGKT5A@{9�D./1F[9'*�/AH��.��_.8I*�D?5�t1*�HJ/1-r5A@[@ � � � ���A<ED?5V< � ��� � � � HJ/1-%30> 
(9'FG*;6Y<E@[O
@G5A-4]A* 
 _�5V6.B#<ED.* � ���(@ 5A-0]1*'3d<s,2/1FG6Y<s/AH�<4D.* ����9;/16Yt1*;-4]1*n<E/�<4D.* � ����@G5A-4]1*;30<\,�/1F[6Y<
/VH �{eIMb*��?6=*�	��%5A3N<ED=*^34>.l.30*;<(/AH
���r9'/16.30FG3d<EFG6=]#/AHr<ED.* � ���f@ 5A-0]1*'3d<S,2/1FG6Y<E3N/AH
����e
z%Dk>.3y8
*SD?5�tA*��2�1	���� �U� � 5 HJ/1- 
 � � e��
>=<y<ED.F[3yOQFG*;@GB.3\5�9'/16Y<4-E5AB.F[9;<4FG/16w<E/�<4D.*
5V3434>=KT,=<4FG/16!<ED.5V< ��� ���#� �U� � 5 HJ/1- 
 � 5 _{34FG6=9'*�<ED.*;-4*R5A-4*ZFG6 �.6.F[<4*'@[O�K�5V6kO 
 8rF[<4D
� ��� � � ��� � � �Q5A6.B!<ED=*	� ���N@ 5V-4]1*;30<%,2/1FG6Y<r/AH ��� F[3 � 

�Ze


 5

ftpm
ail@

ftp.eccc.uni-trier.de, subject ’help eccc’
ftp://ftp.eccc.uni-trier.de/pub/eccc
http://w

w
w

.eccc.uni-trier.de/eccc
E

C
C

C



ISSN
 1433-8092



