
�

�������	��
���
�����
�������������
������������ �"!#��
$�%�'&)(*!��+�,!
-/.�021436575987:�;�<9=,.�>@?A8B593659;�570DCFE�<HGIE,JLK�;�5NM�593OE�?AMQP*RH8B59<7E�8B5NM�573S8T573SU#8WV�14>7GXRHY9Z
[\0^]�3_89U�;%878'?�E�?�KAM,<9M,J`0#57<93_UI]�0#?%8T3O5Ba20�8T573_JbM�593OE�?`M,?A]c<90#=�<70d87873_E,?WCFE�<
M,8T57<9E,KA.�a�873_U�8/K�<9E,:�P_0#Jb8�e�>@?�KAMQ<7573SU�;�PSMQ<df�gX028T.�E�gh.�E�gi57EjU#E,JLK�;�590
?�E�?�KAMQ<NMQJL0#57<93_UWU#E,?�k%]�0#?AU#023O?�590#<9l$M,P_8^CFE,<m57.�0nPOE�U#MQ573_E,?oM,?A]�8T3_p#0cEQC
K�0�MQq�8mEQC4MLCF;�?%Ur573_E,?se%[\0c3_POP_;A8T57<NM�590W57.�0d8T0n3_]�0�M,8mgt3659.o<90�U�0�?�5H]�M�5NM
E,?o57.�0`GIE�8TJL3SU2u�3SU�<9E�gXM$l�0WvXM�UNq�=,<9E,;�?A]*e�[w0`MQPS8TEj:A<73_0�xAay]�3S87U#;A898
?�E�?�KAMQ<NMQJL0#57<93_Uzv/M$a,0�873SMQ?{3_?�CF0�<70�?AU�0�e

|�} ���%���	��
$�A
~���#
��������	����
��������
-/.�0z0���K�P_E�873_E,?bEQC	]�M�5NM23_?"M,8T57<9E,KA.�a�873_U�8�K�<9E�l�3_]�0�8�;A?�3_��;�0zE,KAK%E�<T59;�?�3O573_0�8/MQ?A]
UN.AMQP_PO0�?�=,0d8#e�-/.�0"UN.AM,POP_0#?A=,0�8nMQ<90jJbMQ3_?�P_a\3_?�]�MQ59Mo8T57E�<9M,=,0jM,?A]�JbMQ?�3_K�;�PSM�593OE�?*e
-/.�0{E�K�K%E�<T59;�?�3O573_0�8`MQ<93_870bCF<9E,J�57.A0jC�M,U�5c59.AM�5LP_M,<7=�0{89MQJLK�P_0{8T3_p#0d8cJbM,q,0j?�E�?��
KAMQ<NMQJL0�59<73SUW8T59M�593_8T573SU#M,PsJL0�59.�E�]�8Hl,0#<9a{0#��0dUr593Ol�0,e)�^E,?AKAMQ<NMQJL0�59<73SUDJL0�59.�E�]�8HM,<70
8B5NM�573S8T573SU#MQPs570dUN.�?�3S��;A0�8t59.AM�5HJLM,q,0cM�8/CF0#g�M�8787;�JLK�593OE�?A8mM�8tK%E�87873_:�PO0nMQ:�E,;�5^59.�0
K�<7E�U#0�898^59.AM�5D=,0�?�0#<NM�590�]y59.�0b]�M�5NM�e���;AUN.�JL0#57.�E�]�8WM,<70n3O?�.A0#<90#?�57P_a�JLE,<902xA0#��3O�
:�PO0z59.AMQ?�JLE,<90m59<9M�]�36593OE�?AMQP)KAM,<9M,JL0�57<93SU^JL0�59.�E�]�8X57.AMQ5t3OJLK�E�870z<93_=,3S]{MQ?%]jEQC�590#?
;�?�<90�MQP_3S8B593_UnM,898T;�JLK�593OE�?A8�e%[�3O57.\P_M,<7=�0n89MQJLK�P_0`873_p#0�8�f�?�E,?�K%MQ<NMQJL0�59<73SUWJL0�59.�E�]�8
JLM,q,0n365DK%E�87873_:�PO0n57E"kA?A]w8T;A:�57P_0n0#��0dUr5N8Dgt.�3_UN.�J`3_=,.�5DEQ59.�0#<9gt3_870c:�0LE,:A89U�;A<70d]
:�an57.A0HM,8987;�JLK�573_E,?A84:�;�3_P65/3_?�59EcKAM,<9M,JL0�57<93SU/J`0#57.�E�]�8�e�[w0H:%0�=,3_?j:�aL]�3_89U�;A89873O?�=
5BgIELK�<9EQ59EQ5Ba�K�3SU#MQP�M�8B59<7E�8B5NM�573S8T573SU#8XK�<9E,:�P_0#Jb8�e

�z�����%���������m�L���s���S�����D�������^�����F�����I *0�5L¡ Z$¢�£#£#£�¢ ¡b¤~]�0�?�EQ590{59.�0yK%E�8T3O�573_E,?A8DE,CX¥¦=�MQPSM���3_0�8z3_?§M�=�MQPSM���ao8T;A<7l�0#a,e* s0�5c¨'VF©)YBª�©�]�0�?�EQ590L57.�0bK�<9E,:%MQ:�3_PO3O5Ba
EQC'kA?A]�3_?�=�Mb=�M,P_MQ��a"3O?oM{8TJbMQP_P	l,E,P_;�JL02MQ<9E,;A?A]y©se)-/.�02CF;A?AUr593OE�?w¨w3_8HM`«�¬7­�®�¯
° ®#±�²³±�´+µ�¶,·#¸�¹r±�´�µzºN»�¸)¼�´�±�­�¸%f�89M�593_8TCFa�3O?A=�¨'VF©)Yz½¿¾{M,?A]�ÀL¨'VF©)YBª�©\ÁÃÂ�e%[\0n<90#=�MQ<N]
¡ Z ¢#£�£#£�¢ ¡ ¤ M�8^¥\<9M,?A]�E,JÄ]�<NM$g^8/CF<7E�JÄ¨	e�ÅH;�<^=,E�MQP*3S8t59Ej0�8T573_JbM�590c¨'VF©�YtCF<7E�J57.�0j]�MQ59M�V�¡ Z ¢#£�£#£#¢ ¡ ¤ Yzgt.�3OP_0bJbMQq�3_?�=oM,8zCF0�gÆM�8787;�JLK�593OE�?A8WMQ:�E,;�5n¨¦M,8DK�E�8T�8T3_:�P_0,e)Ç�3_=,;A<70jÂn8T.�E�g^8m<70d]�87.�36C�5N8^CF<9E,JÈMbK�0#?%U�3_P	:�0�M,JÄCF<7E�JÉ59.�0`��P_E�M,?�ÊH3O=�365NMQP
��q�aL��;A<7l�0#a,e�-/.�0tkA=�;�<70^87.�E�g^8�870#l�0#<NMQP�?�E�?�KAM,<9M,J`0#57<93_U/]�0�?A87365Ba`0�8T573_JbM�570d8'57.%M�5
gt3OP_Ps:�0n]�0d87U#<73_:�0�]�3_?�JLE,<90c]�0�5NMQ3_Ps3_?w��0dUr573_E,?wË�e%-/.A0c8B59<7;%Ur57;A<7023_?�59.�0n]�MQ59Mb3S8
0#l�3_]�0#?�5nE�?�POa§3OCmgX0"87J`E�E,57.�59.�0�]AM�59M�:�a"ÌB;%8B5`57.�0"<73_=,.�5LMQJLE,;�?�5yVFP_E�gI0�<cP_0�C�5
K�POE,5NY�e Í
�z�����%����� Î���Ï2�AÐ����A�d�#�F������Ç	3_=,;�<904Ñ/8T.AE�g^8*U�E�8TJL3SU'J`3SU�<9E�g/M$l,0	:AM,UNq�=,<9E,;A?A]
V�GXuovtYW]�MQ59M"CF<9E,JÒv^ÅWÅzuoÓIÔ^M,�zÕÖV+�^0#5T570�<Tk%0#PS]§0�5cMQP�e�Ñ,¾,¾�Â$Yrf*uoMQ��3OJbM�V� s0#0
0�5�MQP�eDÑ,¾,¾�Â$Y�MQ?%]�Ê^RH��>�V�×HMQP_l,0#<N87E,?ØÑQ¾�¾�Â$YreH-/.A0Ù]�MQ59MiU�E,?%8T3S8B5\EQCj¥ÚK%MQ3_<98
VF¡ Z$¢9Û)Z Y ¢#£�£#£�¢ VF¡b¤ ¢9Û ¤AY�e�×^0�<70�fÜ¡LÝz3S8LJc;�PO573_K�E,P_0�JLE�J`0�?�5bM,?A] Û ÝD3S8`57.�0y0�8T573O�JLMQ570d]nK�E�gX0#<�87K%0dUr57<9;�JÃEQC�57.�0^570#JLK�0#<NM�59;�<70XxA;%Ur57;%M�573_E,?%8#e�>�C�¨'V�©�YÜ]�0�?�EQ590�8'59.�0

ÞBß*à$áWâtáBâXãQáBä�å/æNç4è�é�ê�ëIì�íïî{ä�á@ð�áBä�å+áWærä�ñ$áBä^æNç4å�áBî$íïærä�í ò�ó�ì)ôNä�árõ�öcærî$÷�àdáTærø�ù�ôNî$ú$ì�û)à$ä+íïå
ü íïøïøïáBäTì�ý	î$ñdóHû)ærî$îdærøïø ó#ìdùrá@þcÿ�÷�à$îdáTíïñdáTäTìQû)à$ä+íïå��	áBî$æ7ð�áBå�árì��)ærã���íï÷�à$ærøSì#ý	î$ñ$ä+á�� ü æ�ærä+á'ôNî$ñ� ôNä�ä+ótönôNå+å�áBä�â^ôNî
	� ß*à$á	ñ$ô9ò�ôXíïî�ð�ærø ð�á	å+áBøïáT÷@ò+íïærîHãdí³ôNå�å�íïî$÷Bá���á�÷TôNîHærî$ø ó^ærãdå�áBä+ð�á�ã$ä�íïúrà�ò�áBä*ærã�
�áB÷@ò�å�çOærä)ø³ôNä�úráBä
ä+áBñ$å�à$í ç6ò+å�	���æ��)áBð�áBäTì$ò�àdá4å�ôNâ��$øïíïî$ú4íïå�çSôNíïä+ø ót÷Bærâ��$øïá@ò�áÜæ��dòsò+ætôNãQæ��dò�������� ��	



�³�

57<9;�0DK%E�gX0#<^87K%0dUr59<7;�JÚ57.�0�?

Û Ý Á¿¨'VF¡ Ý Y���� Ý
gt.�0#<90 � Ý 3_8nMy<9M,?A]�E�JÖ0#<9<9E,<Wgt3O57.�JL0�M,?~¾�es-/.�3S823S8D59.�0"8T59M,?A]�MQ<N]¦¬7·"!Q¬7·�¹N¹r±�­�¸# ­d¶,·#²%$s[w0jU�MQP_P Û 59.�0y¬7·�¹+«A­�¸A¹#·Dl�MQ<93_M,:�PO0LMQ?%]�¡�57.�0�¼N­�& ° ¬r± ° ´@·�eÜÅm57.�0�<DU#E,J`�J`E�?�P_a�;A8T0d]o?AM,JL0�8mCFE,<D¡ 3_?AU�P_;A]�0c«�¬9·9¶Q±�¼�´@­�¬DMQ?%]~±�¸�¶�·�«A·#¸�¶,·#¸A´Ül�M,<73SMQ:�P_0,e)-/.�0
CF;�?AUr593OE�?o¨�3S8^U#M,POP_0�]{57.�0b¬9·'!,¬7·�¹N¹N±�­Q¸nºN»�¸)¼�´�±�­�¸%eA-/.�0D=,E�MQP�3_?�?AE,?�KAM,<9M,JL0�57<93SUm<90��
=,<90�898T3_E,?¦3_8L59E~0�8T573_JbM�590�¨ JbMQq�3_?�=§E,?�P_a�JL3_?�3_JLM,PH87JLE�E,57.�?A0�898jM,898T;AJ`K�573_E,?A8
MQ:�E,;�5m¨	e
-/.�0bJbM,3O?§JL0�8987M,=,0d8HE,CI59.�3S82KAM,K%0�<2MQ<90)(4VTÂdYzgt3O57.§P_M,<7=�0b]�M�5NM�8T0#598DE,?A0jU#MQ?
0�8T573_JLMQ5702MnCF;�?AU�573_E,?o¨�¸�­�¸Q« ° ¬ °*# ·#´+¬r±�¼ ° ²�²6µ�fA59.AM�5^3S8#fAgt3659.�E,;�5mM�8787;�JL3_?�=`57.AMQ5H¨
CFE,P_POE�g^8W87E,JL0L=,3_l,0�?�CF;�?%Ur573_E,?%MQPÜCFE�<7J�+4V�Ñ,YzE,?A0LU�MQ?§;A870`57.�0{]AM�59M"59E�0�8T573_JLMQ570
57.�0jE�K�573_JbMQPXMQJLE,;�?�5cE,C^8TJLE�EQ59.�3O?A=,+IV+Ë�YDE�?�0{U�MQ?~]�0�<73_l,0jU#E,?�k%]�0#?AU#0{8T0#5982CFE,<
¨�M,8HgI0�POPÜM�8zU#E,?�k�]�0#?AU#0`870�5N8HCFE,<D3O?�590#<90�8T573_?�=jCF0dM�57;A<70d8HE,CX¨	e�-/.�0LP_MQ5T590#<DK%E�3O?�5
3_8tl�0#<9aj3_J`K�E,<759M,?�5mMQ?A]�3S8^MQ?y0���M,J`KAPO0DEQC'gt.�0�<70W<93O=�E,<9E,;A8/8T59MQ573S8B593_U�MQP�JL0�59.�E�]�8
MQ<90^MW?�0�U#0�898T3O5Ba-+Q59.�0^;A87;AMQP�U�E�?�k%]�0�?AU�0^3_?�570�<7l�MQPS8�E,C)57.�0mCFE,<9J/.T0d8B593OJbMQ570^K�P_;A8IE,<
J`3_?�;A8/0#<9<9E,<10cgt3_POP�?AEQ5m87;32jU�0,e
-/.�0WE�;�57P_3_?�0DEQC	57.�3S8tKAM,K%0�<t3_8^M�8XCFE,P_POE�g^8�eA��0dUr573_E,?�ÑL]�3S87U#;A898T0d8X87E,JL02U#E,?AU#0#K��

57;AM,P,3S8787;�0�8�ed��0�Ur593OE�?2Ë^]�3S87U#;A898T0d8�q,0�<7?�0�P,]�0�?A8T3O5BaD0�8T573_JbM�573_E,?sed��0dUr573_E,?54H]�3_89U�;%87870�8
?�E,?�K%MQ<NMQJL0�59<73SU^<90#=�<70d87873OE�?*e���0�U�573_E,?7620#��KAP_M,3O?A8t87E,JL0#57.�3_?�=n57.AMQ5^J`3_=,.�5t:�0zP_0�898
C�MQJL3OP_3SMQ<259E�M,8T57<9E,KA.�a�873_U#3_8T598�f*?AM,JL0#P_a,f	?�E,?�K%MQ<NMQJL0�59<73SUL0�8T573_JbM�573_E,?�l�3SM�87.�<93O?�q��
MQ=,0�eQ��0�U�573_E,?98H]�3S89U�;A898T0d8	?�E,?�K%MQ<NMQJL0�59<73SU4U#E,?�k%]�0#?AU#0X3_?�570�<7l�MQPS8�ed>@?b��0dUr573_E,? :^gI0
:�<73_0�x%aH]�3S87U#;A898�?�E,?AKAMQ<NMQJL0�59<73SU'v/M$a,0�873SMQ?m3_?�CF0�<70�?AU�0�e#[\0�JbMQq,0Ü87E,JL0�U�E�?AU�P_;A]�3_?�=
<70�JLM,<7q�8X3_?y��0dUr593OE�?�;Ae
���%�����d�����=<�[w0L]�0�?�EQ590257.A0nJL0�M,?�E,CIMj<NMQ?A]�E,JÈ��;AMQ?�573O5Bay¡ :�a7>jVF¡wY�f)EQC��

570#?igt<73O5T590#? M,8@?F¡BA{3_?iK�.�a�873_U�8#e/-/.�0\l$M,<73SMQ?%U�0�E,Cc¡ 3S8y]�0#?AEQ570d] :�aDC�ÍFEGIH
J�VF¡wYXÁK>jVF¡MLN>jV�¡wYTYTÍQe%R�<9M,?A]�E,J l�MQ<93_M,:�PO0W¡ .AM�8^Mb�^E�<7JbM,P4VFE�<HÕDMQ;A8T�
8T3SMQ?%Y�]�3_8T57<93_:�;�573_E,?bgt3O57.{J`0dMQ?POoM,?A]Ll�MQ<93_M,?AU�0QC�Í�f�]�0�?�EQ590�]b:�a`¡MRTS~VUO ¢ C�Í�Y�f36C VWJ�VXHZYÙ¡[Y]\�Y�Á_^a`b ÂCdc Ñ*e 0���K9fgL ÂÑ�C Í V�©ZL@OsY Í3h ª,© £
[w0W;A870Ki¨y59Ej]�0#?�E,570WMQ?y0d8B593OJbM�590DEQCÜMcCF;A?AUr593OE�?�¨	ej*}�k ��
~�mln�%�	�,���	�on	�qp/��!�!�n	��!
Î��+���sr5t*��uD�S���wvyxX�s���S�s�dz���rW�)�|{s�A�|}~}���>@?�M,?�a�?AE,?�KAM,<9M,JL0�57<93SUWK�<9E,:�P_0#Jyf

gI0/?�0�0�]n57EDkA?%]nJL0#57.�E�]�8'59.AM�5�KA<7E�]�;AU#0t0�8T573_JbM�570d8 i¨jE,C%59.�0t;�?�q�?�E�gt?nCF;�?AU�573_E,?
¨	e)ÅH:�l�3OE�;A8TP_a,f%gI0cgIE�;�P_]oPO3_q,0 i¨w59Ej:�0`U#POE�8T0W59E"¨	e�[w0ngt3OP_P�JL0dM,87;�<70nU�P_E�870#?�0d878
gt3659.y89��;AMQ<90�]{0#<9<7E�<o(��

V�¨ ¢ i¨�Y�Á ^ V�¨'VF©�YsL�i¨'V�©�YTY Í ª�© £



�³�³�

-/.�0�M$l,0�<9M,=,0�l�MQP_;�0�EQCD57.A0o0#<9<7E�<b3_8"U#M,POP_0�]¦57.A0�¬r±S¹��yE�< # · ° ¸ ¹���» ° ¬7·N¶�·#¬r¬7­�¬
V�u���ÓXY/MQ?A]"3S8^]�0#?AEQ570d]{:�a-(�LV+¨ ¢ i¨�Y�ÁT>��Z� � V+¨ ¢ i¨�Y"� £
R 8T3_JLK�PO0WU�MQPSU�;�PSM�593OE�?�87.�E�g^8X57.%M�5�LV�¨ ¢ i¨)Y4Á ^ vX3_M�8 Í� ª�©�� ^�� MQ< � ª,©
gt.�0#<90WvI3SM,8 � ÁT> �)i¨'V�©�Y���L~¨'VF©)YX3_8/59.�0W:�3SM,8tE,C@i¨	V�©�YtM,?A] � MQ< � ÁTG�H�J3�
i¨'VF©)Y"�sÁ> �OV i¨'VF©)Y�L@>Z� i¨'V�©�Y"�FYBÍo�*3S8/57.A0Wl$M,<73SMQ?%U�0zEQC i¨�V�©�Y�eA>@?ygIE�<9]A8�(

Ôt>T�3� Á vX>BRH� Í � � RmÔ^>BRm�zGXÓ £
Ó4l,0#<9a2?�E�?�KAM,<9M,J`0#57<93_U/JL0#57.�E�]L3_?�l�E,P_l,0d8Ü8TE�J`0H8TE�<T5�E,C�]AM�59MQ��87JLE�EQ57.A3O?�=%e,-/.�0
]�3�2jU#;�P65Ü5NM,87q23_?n?�E�?�KAM,<9M,J`0#57<93_UI3_?�CF0#<90#?AU#0/3_8'59EW]�0�590#<9J`3_?�0/.�E�g¦Jc;AUN.L8TJLE�EQ59.��
3O?�=o57E�]�E%es[�.�0�?�57.A0"]�MQ59MoM,<70bE�l�0#<7��87JLE�E,57.�0d]�f�59.�0j:�3SM,82570#<9J 3_8cP_M,<7=�0jMQ?A]
57.�0Ll�MQ<93_M,?AU�0n3_8W87JbMQP_P+e)[�.�0�?�59.�0b]�M�5NM"M,<70`;�?A]�0#<7��87JLE�E,57.�0d]�59.�0LE,K�K�E�8736590n3S8
57<9;�0)+�8T0�0^Ç�3_=,;A<70mËAe,-/.�3S8�3S84U�MQP_PO0d]`57.�0n®#± ° ¹r¯�& ° ¬r± ° ¸�¼N·W´�¬ ° ¶�·N­��te�u�3O?A3OJL3_p#3_?�=c<93_87q
U�E,<9<90�87K%E�?A]�8457Eb:AM,P_M,?AU�3_?�=L:�3SM,8tMQ?%]{l�MQ<93SMQ?AU#0,e

Î��_Î����`�����$�s�)�s�H��������z��z����}���{s���dz��a�����*�QeA *0#5z¨�:%0D59.�0WCF;�?AU�573_E,?�E,C	3_?��
570#<90�8T5�f$CFE�<Ü0���MQJLK�P_0,fQ57.�0/59<7;�0/K�E�gI0�<�8TK�0�U�57<9;�JØ3_?`57.�0HGXu�v�0���MQJLK�P_0,e�Rm898T;�JL0
57.AMQ5n¨]��� gt.�0�<709� 3S8W87E,JL0Ll,0#<9aoPSMQ<9=,0LU�PSM,898DEQCICF;�?AUr593OE�?A8�esRÆl�MQP_3_] VFPSMQ<9=,0
87M,J`KAPO0$YmÂ�L¡ ~U#E,?�k%]�0#?AU#028T0#5Q¢ ¤ 3_8mM`870�5�¢ ¤¤£ �Ú87;AUN.�57.%M�5

PO3_JÙ3O?�C¤)¥I¦ 3_?�C��§�¨ VWJ�V+¨B��¢X¤AYX½hÂ�L¡ 
gt.�0#<90W¥§3_8H87M,J`KAPO02873Op�0,e%>@?�gIE�<9]�8�f,¢ ¤ 57<NMQKA8^57.�0W59<7;A0WCF;�?AU�573_E,?�¨�gt3659.oK�<9E,:��
MQ:�3_PO3O5BajMQKAK�<7E$��3_JbM�570�POayÂgLB �V�E,</=,<90�MQ570#<rYre�>@?�KAMQ<NMQJL0�59<73SU^JLE�]�0�P_8�f�U�E�?�k%]�0�?AU�0
3O?�570�<7l�M,P_8'5NMQq�0t57.�0^CFE,<9J i©�ª ÑÜ870/gt.�0#<90 i© 3S84M,?b0�8T573_JbM�570mEQC*MWKAM,<9M,J`0#570�< © MQ?A]
8T0z3_8X59.�0W8B5NMQ?A]AMQ<N]b0#<9<7E�<IE,Cs59.�0D0�8T573_JLMQ570 i© e�v/M$a,0d8T3SMQ?j3_?�570�<7l�MQP)0d8B593OJbM�590�8I59M,q,0
0�898T0�?�593_M,POP_aj59.�0n89MQJL0WCFE�<7Jye)�^E�?�KAMQ<NMQJL0#57<93_UWU#E,?�k%]�0#?AU#0c8T0#598zMQ<902]�0#<93_l,0�]y3_?�M
]�36�)0#<90#?�5tg/M$a{M,8/gX0W8T.AM,POP�0#��K�P_M,3O?�PSM�570�<t3O?�59.�0WKAMQK�0#<de
>�C�K�<93_E,<s3_?�CFE�<7JbM�593OE�?W3_8�M$l�MQ3_P_M,:�PO04E,?c¨n57.A0#?23O5	U�MQ?2:�043_?AU�P_;A]�0d]W:�aD<70d8B59<73SUr593O?�=¢I¤)e�ÇAE,<m0#��MQJLK�P_0,f�36C43O5H3S8H57.�E�;�=,.�5H57.AMQ5D¨\.AM�8HMQ5HJLE�8T5m59.�<70�0cK�0�M,q�8HMQ?A]o5BgIE
]�3OK%8#f*gX0b<90#K�PSM,U#0P¢X¤\gt3O57.a¢X¤¬«¤­ gt.�0#<905­ 3_8W57.�0j870�5cE,CICF;A?AUr593OE�?A8Wgt3O57.�?�E
J`E�<70z59.AMQ?"57.�<90#0WK�0�M,q�8tMQ?A]{5BgIEb]�3_KA8�e
×HM$l�3_?�=jU#E,?A8T57<9;AUr590�]y59.�0nU#E,?�k�]�0#?AU#0c870�5HgX0cM,<70D59.�0#?w3O?�MjK%E�8T3O573_E,?y59E{=,3_l,0
U�E,?�k%]�0#?%U�0�3_?�570#<9l�MQPS8*CFE�<*CF0dM�57;A<70d8sE,C�3O?�570�<70d8B5de#[\0I0#��K�<70d878*CF0�MQ57;�<90�8�M,8�CF;A?AUr593OE�?A8
EQC)¨	f,gt<73O5T590#?�®cV+¨�Y�eQÇ�E,<Ü0#��MQJLK�P_0,f�®cV�¨�Y*JL3_=,.�54]�0�?�EQ590/57.�0tP_E�U#M�593OE�?cE,C%59.�0/kA<N8B5
K%0dMQqj3_?o¨	e�-/.�0#? ¯

3_?�C�)§)°�± ®cV�¨�Y ¢ 87;�K�)§)° ± ®nV+¨�Y�²
3_8�MjÂ|LZ �U�E,?�k%]�0#?%U�0t3_?�590#<9l�MQP�CFE�<�57.A0tCF0�MQ57;�<90�®cV+¨�Y�e,>@?`C�M,U�5�f�gI0mU�MQ?bU�E�?A8T57<9;AUr5
l$M,PO3S]�f*873OJn;�PO59MQ?A0#E,;%8WU�E,?�k%]�0#?%U�0L3O?�590#<9l$M,P_8zCFE�<DJLM,?�a�CF0�MQ57;�<90�8DE,CI3_?�590#<90�8T5D57.�3S8



�´³
gXM$a�f�E,?AU#02gI0W.%M$l,0I¢X¤�eA>@?o870�U�573_E,?78�f�gX0W<90#K�E,<75m8T;AUN.�3_?�570�<7l�MQPS8/CFE�<t57.�0LGXuov
]�M�5NM�e
 s0�5Ü;A8�]�3S87K%0�P�MzU#E,JLJLE,?LU�<936593_U#3_87JØM,:%E�;�5�U�E,?�k%]�0#?%U�0/3O?�590#<9l$M,P_8�eQR^?LE,C�5ÜU#36590�]
:�;�5�;A870#P_0�898{3_?�570#<9K�<90�5NM�573_E,?¿EQC`M¶µ�6~K%0�<�U�0#?�5�U�E�?�k%]�0�?AU�0\3O?�590#<9l$M,PD3_8o(/36C`gI0
<70�K%0dM�570d]�59.�0n0#��K%0�<73_JL0#?�5zJbM,?�ay593OJL0d8#f)59.�0n3_?�570�<7l�MQP'gXE,;�PS]�U#E,?�59M,3O?o57.�0`57<9;�0
l$M,PO;A0·µ
6HK%0�<4U�0�?�5�E,C%59.�0/573_JL0,e,-/.A3_8Ü3_?�570�<7K�<90�5NM�593OE�?nP_0�M�]�8'JbMQ?�a2<90�870�MQ<NUN.�0�<98s57E
kA?A]yU�E�?�k%]�0�?AU�02870�5N8/57Eb:�0W3O<9<90#P_0#l�MQ?�5^8T3_?AU#0D57.�02<90#K�0�5936593OE�?A8^M,<70D.�a�K%E,57.�0#573SU#MQP�e
-/.�0�U�E,<9<90�Ur5L3_?�590#<9K�<90�59MQ573_E,?¦3_8o(Ü36Cz57.A0�JL0#57.�E�]¦CFE,<jU#E,?A8T57<9;AUr593O?A=¡¢ ¤ 3_8L;A870�]
E,?oMj8T57<90�M,JÉEQCmV�;�?�<90#PSM�590�]AYt89U�3_0#?�5936k%UcK�<9E,:�P_0#Jb8�f�gI0cgt3OP_Ps59<9M,Ky57.�0c57<9;�02l�MQP_;�0µ�6yK�0#<LU�0�?�5`EQC/57.A0{593OJL0,e'-/.�0"P_MQ5T570�<n3_?�570�<7K�<90�5NM�593OE�?�3_8nU�E,<9<90�Ur5`MQ?A]�3S8nJ`E�<70
87U#3O0�?�5936k�U#MQP_P_aj;A870�CF;�P�59.AMQ?"57.A0DCFE,<9J`0�<�e

Î��¹¸��3º»t*�����j�F�m�¼t*� ½4��¾	������ts�	�d{s¿t-/.A0XP_3_q,0#P_3_.�E�E�]2CF;�?AU�573_E,?*f�gt.�3SUN.`3_8'MmC�M��
J`3_P_3_M,<'U#0#?�570�<7KA3O0dU�0XEQC�8T59MQ573S8B593_U�MQP�3_?�CF0#<90#?AU#0I3_?`KAMQ<NMQJL0�59<73SUIK�<7E�:�P_0#Jb8#f$3S8	?�EQ5NMQ:�P_a
MQ:A870#?�543_?jJLE�8T5I?�E�?�KAM,<9M,J`0#57<93_U/JL0#57.�E�]�8�e�>�5/3S8�K�E�898T3_:�P_0^57E`]�0�k%?�0HMWP_3_q,0#P_3_.�E�E�]
MQ?A]�0#l,0�?�K�0#<7CFE,<9J v/M$a,0�873SMQ?o3_?�CF0#<90#?%U�0`3O?\?�E,?AKAMQ<NMQJL0�59<73SU2KA<7E�:�PO0�Jb8#e)vX;�5DCFE,<
57.�0zJLE�8T5IKAM,<T5df�P_3Oq�0#P_3O.AE�E�]"MQ?A]jv/M$a�0�873_M,?bJ`0#57.�E�]�8I.AM$l�0H870#<93OE�;A84]�<NM$gt:AM�UNq�8�3O?
?�E,?�K%MQ<NMQJL0�59<73SUH870�57573_?�=�8�eA��0�028T0dUr573_E,?m:2CFE,<tJLE,<90W]�3S87U#;A87873_E,?�E,?"57.�3S8tK�E,3_?�5deÀs}�Á ��
��	�~pÃÂ�����!d�F�N(�Äz!�����
������+�%� }
[\0�?�E�gÚ59;�<9?¦59E�K�<9E,:�P_0#J Â�f4]�0�?A8T3O5Ba�0d8B593OJbMQ573_E,?*e� s0�5j;A8j8T59M,<T5L59.�3_8{8T0dUr�
573_E,?jgt3O57."365N8XU#E,?AU#PO;%8T3_E,?�(,57.�0DUN.�E�3_U#0^EQCsq�0#<9?�0#P	V�87JLE�E,57.�3_?�=ckAP6590#<rY�3S8I<70�P_MQ573_l,0#P_a
;�?�3_J`K�E,<759M,?�5o+	57.�0�UN.�E�3_U#0"E,Cm:AM,?A]�gt3S]�57. V�87JLE�E,57.�3_?�=\KAMQ<NMQJL0#570#<rYW3S8bU�<9;AU#3_M,PX+
57.�0tE�K�573_JbMQP�:AM,?A]�gt3S]�57.bU�MQ?L:%0t0d8B593OJbMQ570�]nCF<9E,J 59.�0m]�MQ59MAeQ *0�5�;%8Ü?�E�g�0#��K�P_M,3O?
gt.AM�5/57.A3_8tJL0dMQ?A8�e
 s0�5c¡ Z ¢�£#£�£#¢ ¡ ¤ ]�0�?�EQ590b57.�0{E,:A870#<9l,0d]\]AM�59MAf�M�89MQJLK�P_0bCF<9E,J ¨	e�-/.�0jJLE�8B5U�E,JLJLE,?APOa\;A870�]�]�0�?A8T3O5Ba\0�8T573_JLMQ57E�<c3S8W57.A0���·�¬r¸)·�²t¶,·#¸�¹r±�´�µw·r¹r´�± #L° ´�­Q¬2]�0�k%?�0�]
:�a i¨'VF©)Y4Á Â¥ ¤Å Ý¹Æ Z ÂÇÃÈÊÉ © L\¡ ÝÇ Ë
gt.�0#<90 È 3S8�U�MQP_PO0d]259.�0Ì��·�¬r¸)·�²�MQ?%] Ç 3S8�U�MQP_PO0d]259.�0n® ° ¸)¶*ÍÜ±�¶�´�Î�e�-/.�3S8�MQJLE,;A?�5N8	57EK�P_M�U�3_?�=bML8TJLE�EQ59.�0�]"E,;�5tP_;�JLKyEQC'JLM�878XE,C'873Op�0LÂÐÏ$¥�E�l,0#</0dM,UN.y]�M�5NMnK�E,3_?�5t¡ Ý e
ÓÜ��U�0�POP_0#?�5I<90�CF0�<70�?AU�0d8XE,?{q�0#<9?�0#P)]�0�?A8T3O5Baj0d8B593OJbM�593OE�?{3_?AU�P_;A]�02��3_P_l,0#<9JbMQ?�VTÂoµ�;)8�Y
MQ?A]y��U�E,5T5cVTÂoµ)µ�Ñ,Y�e
-/.�0/q�0#<9?�0#P�3S8';A87;AMQP_POanM,898T;�JL0d]259Ez:�0^MD8TJLE�EQ59.cCF;A?AUr593OE�?L89M�593_8TCFa�3O?A= È VF©)YX½¾�f�Àc© È V�©�YBª�©\Á ¾"MQ?A]mÑ7EØÀc©�Í È VF©)YBª�©NÒi¾�e)R C�M�Ur5z57.AMQ5H3S8mgX0#P_P	q�?AE�gt?�3O?8B5NM�573S8T573SU#8I:�;�5XM,K�K�0�MQ<N8Ü59Ec:�0HP_0�898Iq�?AE�gt?b3O?{M�8B59<7E�K�.�a�8T3SU#8Ü3S8I57.AMQ5459.�0HUN.�E�3_U#0mE,C
q,0#<9?�0�P È 3_8H?�EQ5WU�<9;AU#3_M,P+e)-/.�0`E,K�593OJbMQP	q,0�<7?A0#P�57.AMQ5zJL3_?�3OJL3_p#0d8H<93S8Tq�V�CFE�<HPSMQ<9=,087M,J`KAPO0d89Ym3_8WU�MQP_PO0d]o59.�0jÓ�K%MQ?�0dUN.�?�3_q,E�l�q,0#<9?�0�P È VF©)YHÁ £ :�6AVBÂ�L~©%Í*Ï�6�Y�Ï c 6jCFE,<Ó © Ó Y c 6�e�vX;�5X57.�0z0�8T573_JbM�590�8I;A8T3_?�=`MQ?�E,57.�0�<IE,57.�0�<X87JLE�E,57.jq�0#<9?�0#P)MQ<90^;A87;AM,POP_a
?�;AJ`0�<73SU#M,POP_a`3O?A]�3_8T573_?�=,;A3_87.AMQ:APO0�e�-/.A3_8XE,:%8T0�<7l�M�593OE�?b3_8XU�E�?�kA<9JL0�]b:�aL57.A0#E,<90�593_U�MQP
U#MQPSU�;AP_MQ573_E,?A8Wgt.A3_UN.�87.�E�gÃ57.%M�5c59.�0{<93S8Tq\3_8cl,0�<7a\3O?%8T0�?A8T3O573_l,0j57Eo59.�0"UN.AE,3SU�0jE,C
q,0#<9?�0�P+e�>@?"57.�3S8tKAM,K%0�<tgI0W;%8T0z57.A0cÕDMQ;A898T3SMQ?�q,0�<7?A0#P È V�©�Y4Á�V+Ñ*esY�Ô�Z�Õ9ÍoÖ�Ô ��× Õ9Í,e



³
[�.AMQ5\]�E�0d8�JbM�57570�<�3S8o59.�0ÙUN.AE,3SU�0~E,Cj:AMQ?A]�gt3_]�59. Ç gt.�3_UN.�U�E,?�59<7E�P_8y59.�0
MQJLE,;�?�5�E,C�87JLE�EQ57.A3O?�=%e,Ç	3O=�;�<90WÂ^8T.�E�g^8Ü57.�0m]�0#?A87365Ba`0�8T573_JbM�590tgt3659.bCFE,;�<I]�36�)0#<7�
0#?�5m:AM,?A]�gt3S]�57.A8�e%×m0#<902gX0c8T0�02.�E�g 8T0�?A8736593Ol�0W57.�0c0�8T573_JLMQ570Øi¨w3S8t59Eb57.�0`UN.�E,3SU�0
EQC Ç eA��JbMQP_P�:AMQ?%]�gt3_]�57.A8/=�3Ol�0Hl�0#<9ab<7E�;�=,.j0d8B593OJbMQ570�8/gt.A3OP_0DP_M,<7=�0#<4:%MQ?A]�gt3S]�59.A8
=,3_l,0t8TJLE�EQ59.�0#<'0d8B593OJbM�590�8�e���5NM�573S8T573SU#MQP�59.�0#E�<7a2570#P_PS8Ü;A8'59.AM�5dfQ3O?LE�?�0t]�3OJL0�?A8T3_E,?%MQP
K�<7E�:�P_0#Jb8#f �`V�¨ ¢ i¨�Y Á vX>BRH� Í � � RmÔt>BRH�zGXÓÙ Â4 Ç,ÚoÛ ZwÜ V+¨�Y|� Û Í¥ Ç
gt.�0#<90 Û Z Á Àc©�Í È VF©)YBª�©sf Û Í ÁÉÀ È VF©�YTÍ�ª�©�M,?A] Ü V�¨�Y2ÁÉÀ/V�¨-Ý Ý�V�©�YTYTÍ�ª�©se'-/.�0<73S8Tq{3_8/JL3_?�3OJL3_p#0d]":�a{59MQq�3_?�=`57.�0W:%MQ?A]�gt3S]�59.�0d��;AMQP)59EÇ-Þ Á Û Ô�Í1ÕàßZ Û Z�ÕàßÍ Ü V+¨�Y Ô*ZyÕàß ¥ Ô�Z�Õàß £
-/.�3_8�3_843O?�CFE�<7JbMQ573_l,0t:�0�U#M,;A870t365�590#P_P_84;A8Ü59.AM�5457.�0^:�0�8T54:AM,?A]�gt3S]�57.j]�0�U�<90�M�8T0d8ÜM�5
<9MQ570X¥�Ô�Z�Õ�ßtM,?A]nPO0dM,]�8	59Ez<93S8TqWE,C�E�<9]�0�<�áLV�¥�Ô Ú ÕàßdY�e�Õz0#?�0�<9M,POP_a,f�E�?�0tU#M,?�?�EQ5	kA?A]LM
?�E,?�K%MQ<NMQJL0�59<73SUt0�8T573_JbM�59E,<X57.AMQ5/U#E,?�l,0�<7=�0�8�C�M,8T570#<X59.AMQ?�áLVF¥�Ô Ú ÕàßdY�e�-/.�3S8I<NM�590H3S8
U�P_E�870m59En59.�0W<NM�570DE,C�KAM,<9M,J`0#57<93_UH0�8T573_JbM�59E,<N8#f�?AM,J`0�POa�f,áLVF¥�Ô*Z#Y�e�-/.�02]�3O��0�<70�?AU�0
:%0#5BgI0�0#?"57.�0d8T0W<NM�590�8/3S8X57.�0WK�<93SU�0DgI0DKAM$ajCFE,<t:�0#3_?�=b?�E,?AKAMQ<NMQJL0�59<73SUQe
-/.�0`0���K�<90�89873OE�?yCFE,< ÇâÞ ]�0�K%0�?A]�8DE�?�57.�0L;�?Aq�?AE�gt?�]�0#?%8T3O5Ba�¨§gt.�3SUN.�JbMQq�0�8

57.�0^<90�87;�PO5�EQC)PO3O5T59PO0mK�<9M�Ur593_U�MQP�;A870,e,[w0^?A0#0�]LMW]�MQ59MQ��:AM�8T0d]cJL0#57.�E�]`CFE,<IUN.�E�E�873O?�=Ç e�-/.�0zJ`E�8B5tU�E�JLJ`E�?jJL0�59.�E�]bCFE,</UN.�E�E�873_?�=cMn:AMQ?A]�gt3_]�59. Ç CF<7E�JÆ57.�0D]�MQ59M23S8
¼�¬7­�¹N¹N¯�& ° ²6±�¶ ° ´�±�­�¸%e�-/.A0z3S]�0dML3_8tM�8XCFE,P_POE�g^8�e
[\0~gXE,;�PS]hPO3_q,0§59E UN.�E�E�870 Ç 57E JL3_?�3_J`3_p#0~57.�0�89��;AMQ<90�]i0#<9<9E,<�À/V+¨'V�©�YILi¨�V�©�Y7YBÍ$ª�ãcÁ Àäi¨)Í,V�©�YBª
ã5L§Ñ Àäi¨'VF©�Y7¨'VF©)YBª�©�� À ¨)Í�VF©�YTª,©�e���3_?AU#0 À ¨)Í�VF©�YTª,©w]�E�0�8
?�EQ5^]�0�K%0�?A]yE,? Ç f�57.�3S8tU�E�<7<90�87K%E�?A]�8I57EbJL3_?�3_J`3_p#3_?�=åÜV Ç YIÁ ^æi¨ Í VF©)YBª
ãIL�Ñ ^çi¨'VF©)YT¨'V�©�YBª�© £
>�5mU#MQ?�:�028T.�E�gt?"57.%M�5iå�V Ç Y4Á ^æi¨ Í V�©�YTª�ã�L§Ñ Â¥ ¤Å Ý¹Æ Z i¨ Ô Ý VF¡ Ý Y £
3_8¦MQ? ;�?�:�3SM,870�]Ã0�8T573_JbM�590 EQCè> ��å�V Ç Y"��fngt.A0#<90éi¨ Ô Ý�3_8~57.�0ê.7PO0dM$l,0#��E�?�0���E,;�5100�8T573_JLMQ570DE,:�59MQ3_?�0d]":�ajE�JL3657573_?�=b¡bÝBe%��E�JL0DM,PO=�0#:�<NM`8T.�E�g^8I59.AM�5iå�V Ç Y Ù ÂÇ ¥ Í Å Ý Å*ë È Þ É ¡ Ý L\¡ ëÇ Ë � Ñ¥ Ç È V+¾�Y VTÂdY

gt.�0#<90 È Þ VF©)YnÁ ÈNì ÍàíNVF©)Y·LÙÑ È VF©)Y2M,?A] ÈNì Íàíz3_8257.�0�U�E,?�l�E,P_;�573_E,?\EQC È gt3O57.365N8T0�P6CBe	×^0#?%U�0,fs365c3S8W?�E,5cM,U�57;AM,POP_ao?�0dU�0�8989MQ<9a�57EoU#E,JLK�;�590 i¨ Ô Ý es[\0jUN.�E�E�870n59.�0:AMQ?A]�gt3_]�59.îiÇ 59.AM�5{JL3_?�3_J`3_p#0d8 iå�V Ç YreX-/.�0oP_E�gI0�<bPO0#C�5{KAM,?�0#PHEQCzkA=,;�<90�Âog/M,8
:AM,870�]\E,?�U#<7E�878T��l�M,PO3S]�M�593OE�?*e�R^?�3_JLK%E�<T5NMQ?�52E,:A870#<9l�M�593OE�?�CFE�<2P_M,<7=�0b]�M�5NMy:AM,870�8
3_8H57.%M�5bVBÂdYHU#M,?�:�0`U#E,JLK�;�590�]w��;A3_UNq�P_a�;%8T3_?�="57.�0nC�M,8T5DÇAE,;�<93_0#<H57<NMQ?A8TCFE,<9J�+�870#0
��3OP_l,0�<7JbM,?wVBÂ�µ);�8�f�K78�Â���8)8�Yre



³Q� ï
} ���%���'��
���
~���#
���� Á ��
����~p·ð{�~ñ%
$��!d!��+�%�

Ôt0#57;�<9?�3_?�=/57E/59.�0�<90#=�<70d87873OE�?mK�<9E,:APO0�J�f�U�E,?%8T3S]�0#<�K%MQ3_<98�E,C�K�E,3_?�598�V�¡ Z�¢9Û)Z Y ¢#£�£#£�¢ VF¡b¤ ¢9Û ¤�Y<70�P_MQ570�]":�a

Û Ý�Ái¨'VF¡bÝ+Yd�a�NÝ £
-/.�0{q�0#<9?�0#PIJ`0#57.�E�]§CFE�<n]�0�?A87365Ba§0�8T573_JbM�593OE�?�MQPS8TE�gIE�<7q�8DCFE�<c<90#=,<90�89873OE�?*es-/.�0
0�8T573_JLMQ570òi¨�3S8WM"gI0�3O=�.�590�]\M$l,0�<9M,=,02E,C457.A0bK%E�3O?�598D?A0�MQ<D©|(7i¨'VF©)YzÁêó ¤Ý%Æ Z-ô Ý Û Ýgt.�0#<90X57.�0/gX0#3_=,.�598ÜM,<70X=,3_l,0�?n:�a ô Ý|õ È÷ö � Ôâø�ùúüû eQ-/.�3S8Ü0�8T573_JbM�59E,<'3_8ÜU�MQP_PO0d]259.�0�mM,]AMQ<NM$a�M���[§M�5987E,?b0d8B593OJbMQ57E,<de�Ç	3O=�;�<702Ñ,Mn87.�E�g^8I57.AMQ5^0�8T573_JbM�57E�<XCFE,</57.A0nGXuov
]�M�5NM�e��^E,570D59.�0W0���57<90#JL0W]�0�K%0�?A]�0#?%U�0WE,?"57.A0W:AMQ?A]�gt3_]�59. Ç e
ÅH?AU#0mMQ=�MQ3_?*f,gX0m;%8T0zU�<9E�898B��l�MQP_3_]�MQ573_E,?n57E`UN.�E�E�870t57.�0H:AMQ?%]�gt3_]�57. Ç e�-/.�0m<93_87q

3_8/0d8B593OJbM�590�]�:�a iå�V Ç Y�Á Â¥ ¤Å Ý%Æ Z V Û ÝdL�i¨ Ô ÝTV�¡LÝ�YTY Í £
-/.�0IkA<N8B5�57.�<90#0XKAM,?�0#PS8s3_?nÇ	3_=,;�<90XÑ,Mm87.�E�g§57.A0I<90#=�<70d87873OE�?W]�M�5NM^gt3O57.L]�36�)0#<90#?�5
:AMQ?A]�gt3_]�59.A8�e*-/.�0b8T0dU�E,?%]oK�P_EQ5D3_8D:%M,870�]oE�?�59.�0bU�<9E�898B��l�MQP_3_]AM�573_E,?�:%MQ?A]�gt3S]�59.*e
-/.�0DkA?AM,P*K�P_EQ5H87.�E�g^8X57.A0W0�8T573_JLMQ570d]y<73S8Tq iåÜV Ç Y/CF<7E�J U�<9E�898/l�MQP_3_]AM�573_E,?se�Ç�3_=,;A<70
Ñ�:�U�E�J`K%MQ<90�8n57.�0�?AE,?�KAM,<9M,JL0�57<93SU{kA5jgt3659. 57.�0yk�5":�a¦[\M,?�=Af�-�0#=�JbMQ<9q�MQ?A]ý)MQPS]�MQ<9<93_M,=�MjV�ÑQ¾,¾AÂdY�e
Õz3_l,0�?257.A0/87JbMQP_P�87M,J`KAPO0/8T3_p#0/MQ?%]W57.A0IC�M�Ur5	57.AMQ5ÜgI0X.AM$l,0XU�E�J`KAPO0#570#P_aW3_=,?�E�<70d]

57.�0XU�E�87JLE,P_E,=�3_U�MQPQJLE�]�0#PS84V+M,8�gI0�POP�M,8�]�3O��0�<70�?�593_M,P�0�<7<9E,<sE,?W0�M�UN.2]�M�5NM^K�E,3_?�5NY)59.�0
?�E,?�K%MQ<NMQJL0�59<73SUXk�5t]�E�0�8XMW<70�JbMQ<9q$M,:�P_0ÜÌBE,:*e�>�5¬.9U�E�?�kA<9JL8�f 0W?�E,?AKAMQ<NMQJL0�59<73SU#M,POP_a,f
57.�0D0���3S8B590#?AU#0HE,Cs59.�<70�0HK�0�M,q�8#f�57.A0#3_<^MQK�K�<9E$��3OJbMQ570mK�E�873O573_E,?A8/MQ?%]{MQKAK�<7E$��3_JbM�570
.�0#3_=,.�598�e/RmUr59;AMQP_P_a,f/57.A0\]�0�=,<90#0�57EÙgt.�3_UN.¿57.�0\k�5oU#E,?�kA<9Jb8j59.�0w57.�<90#0\K%0dMQq�8
<70d��;A3O<90�8/U�E�?�k%]�0�?AU�0W8T59MQ570#JL0�?�5N8/57.%M�5^gX0D]�3_89U�;A898/3_?y870�U�573_E,?�8�eþ*}�k 
~�s�A�d&��+�|ñèÿ�( k &s
��+���*�+�|ñ
-/.�0�<70�3S8�MQ?�E,57.�0�<{MQK�KA<7E�M,UN.¦57E~?�E�?�KAM,<9M,J`0#57<93_Uy0d8B593OJbMQ573_E,?�:AM�8T0d]¦E�?�0����
KAMQ?A]�3O?�=c¨{3_?�59E2MQ?bE�<T59.�E,=�E,?AM,P�870#<93_0�8�eQ-/.�0^3S]�0�MD3S8'57Ec0�8T573_JLMQ570/59.�0mU�E�0�2bU#3O0�?�598
EQC459.�0b8T0�<73_0�8DM,?A]o59.�0#? .98T.�<93_?�q30j59.�0�870L0�8T573_JLMQ570d8z57E�g/MQ<N]�8H¾Ae*-/.�0LE,K�0#<NM�593OE�?
EQC	87.�<93O?Aq�3_?�=L3S8tMQq�3O?"57Eb87JLE�E,57.�3_?�=%e�-/.�0�870DJ`0#57.�E�]�8^.AM$l,0DU�0�<T5NMQ3_?�M�]�l�MQ?�59M,=,0�8
E�l,0#<zq,0�<7?A0#PÜ8TJLE�EQ59.�0#<N8�e)Ç	3_<98T5�f�59.�0bK�<9E,:�P_0#JÈE,CI0�8T573_JbM�593O?�="57.A0b:AMQ?A]�gt3_]�59.w3S8
<70�K�P_M�U�0d]ogt3O57.\57.�0bKA<7E�:�PO0�J EQC/UN.�E�E�873O?A={59.�0bMQJLE,;�?�5WEQC/8T.A<73_?�q�MQ=�0`gt.A3_UN.\3_8�f
MQ<9=,;AM,:�POa�f�8T;�KAK%E�<T590�]`:�a2:%0#5T590#<48T59MQ573S8B593_U�MQP�59.�0#E�<7aW59.AMQ?`59.�0/CFE,<9JL0#<de,��0�U#E,?A]�f�3O5
3_8	0�M�8T3_0#<	59EzU#E,?A8T57<9;AUr5'l�MQP_3_]`U�E�?�k%]�0�?AU�0/870�598�CFE�<Ü¨j3O?c57.�3S8	CF<NMQJL0#gXE,<9q)ed-/.�3_<N]�f$3O?
8TE�J`0zK�<9E,:�P_0#Jb8/E�?�0zU�MQ?yUN.�E�E�870m59.�0D:AM,873S8I3_?�McgX0#P_PO��3_?�CFE,<9JL0�]"gXM$abgt.A3_UN.�gt3OP_P
PO0dM,]�57Ey3OJLK�<9E�l,0d]o0d8B593OJbM�59E,<N8#e*ÇAE,<W0#��M,JLK�PO0�f*ÊmE�?�E,.AE�M,?A]��,E�.�?A8T57E,?A0�VTÂoµ)µ)4Af
Âoµ)µ
6,Y'M,?A]���E,.�?A8T57E�?�0cVF57.�3S8Xl,E,P_;�JL0dY48T.AE�g¦59.AM�5XgXM$l�0#P_0�54:%M,870�84U�MQ?b:�0H;%8T0d]L57E
=,<90�M�5tM,]�l$M,?�59MQ=�0H3_?�U�0�<T5NMQ3_?"K�<9E,:APO0�JL8�e
��;AK�K%E�8T0mgI0tE�:A8T0�<7l�0 Û Ý Ái¨'VF© Ý Y~��� Ý gt.�0�<70�fQCFE,<I8T3_JLK�PO3SU�3O5Ba,f�gI0^M�8787;�JL0/57.%M�5© Z ÁÉÂ*Ï$¥ ¢ © Í ÁÆÑ�Ï�¥ ¢#£�£#£r¢ © ¤ Á Â,e�Ç�;A<T59.�0#<W87;�K�K�E�870c59.AM�5I� Ý RîS~V+¾ ¢ C�Í$Yre* s0�5



³Q�³�� Z�¢ � Í�¢#£#£�£ :�02MQ?�E,<757.�E�?�E,<9JbMQP�:AM,873_8XCFE�<I� ¾ ¢ Â��'(^ Z� � Íë V�©�YTª,©�Á Â MQ?%] ^ Z� ��Ý V�©�Y � ë VF©�YTª,©�Á ¾`gt.�0�?��
	Á�� £
Ç�E,<¿3OP_PO;%8B59<9MQ573_E,?*f"gI0�U#E,?A873_]�0#< 59.�0ØU#E�873O?�0 :%M,873_8o( � Z V�©�Y/E Â,f � Í VF©)Y Ác Ñ Û�
�� V�e�©�Y�f � Í V�©�Y Á c Ñ Û�
�� V�Ñ*e�©)Y ¢#£�£#£ ezÓ���KAMQ?A]�¨Ø3_? 59.�3_8w:AM�8T3S8�(W¨'VF©)YFRó ¦ë Æ Z�� ë � ë VF©)Y Ù ó ¤ë Æ Z�� ë � ë V�©�Y £ ÓI8B593OJbM�593O?A=¦¨�59.�0#?iMQJLE,;�?�5N8L57E~0d8B593OJbMQ5T�3O?�=Ø57.�0 � ë � 8�e` s0�5�� ë Á ¥�Ô*ZyÕ9Í|ó ¤Ý%Æ Z Û Ý�� ë V��yÏ$¥sY�en>�5�U#M,?Ú:�0h87.�E�gt?Æ57.%M�5� ë Ù S ö © ë ¢ C�Í û ¢ �`Á Â ¢#£�£#£�¢ ¥�gt.�0�<70 © ë Á c ¥ � ë e%ÅH?AU#0zgX0D.AM$l,0z0�8T573_JbM�590�8i© ë f�gX02870�5@i� ë Á�¥�Ô*ZyÕ9Í¼i© ë MQ?%] i¨'V�©�Y4Á ó ¤ë Æ Z i� ë � ë VF©)Y £×mE�gÃ]�E�gX0j0d8B593OJbM�590 © ÁÈV © Z ¢#£�£#£�¢ © ¤ YzCF<9E,J��ÉÁÈV�� Z ¢�£#£�£�¢ � ¤ Y��"RÚU�<9;A]�00�8T573_JLMQ570D3S8 i© ë Á�� ë f��`Á Â ¢�£#£�£�¢ ¥ÜeA-/.A3_8/P_0�M�]�8X57EjM`l,0�<7ab?AE,3S8Ta�V�;�?A87JLE�E,57.�0d]AY0�8T573_JLMQ570jE,CH¨	e�vX0�57570�<n0d8B593OJbM�590�8nU#MQ?�:�0jCFE�;�?A]�:�a§;A873O?A=�¹�Î�¬r±�¸~� ° !�·n0�8T573_JbM��
57E,<N8�e�-/.�0o3S]�0�M! �gt.�3SUN. =,E�0�8j:AM,UNq�57E"��MQJL0�8bM,?A] ��570�3O?�VTÂoµ�8�ÂdY`M,?A]���570�3O?
VBÂoµ�;�Â$Y# \3S8259E�0d8B593OJbM�590 © :�a�87.�<93O?�q�3_?�=o59.�0�l,0�U�57E�<$�ÉU�P_E�870#<259Eo59.�0"E�<73_=,3_?*e
R JbMQÌBE,<L]�3_89U�E�l�0#<9a§3O?ÙJbM�57.A0#JbM�593_U�MQPt8B5NM�593_8T573SU#8Lg/M,8n57.%M�5jU#M,<70#CF;�Pt8T.�<93_?�q�MQ=,0
PO0dM,]�8I57E`0�8T573_JbM�590�8Xgt3659."Jn;AUN."87JbMQP_PO0�<I<93S8Tq)e�Ç�E�POP_E�gt3O?A=nvX0#<NMQ?�V�ÑQ¾�¾,¾�Y�gI0DU�E�?��
8T3S]�0#<W87.�<93O?�q�M,=,0c0d8B593OJbMQ57E,<N8HEQC459.�0`CFE,<9J i© Á VU  Z � Z ¢   Í � Í ¢�£#£�£�¢   ¤ � ¤ YHgt.�0�<70Â¦½/  Z ½/  Í ½&%'%�%W½/  ¤ ½Ò¾§gt.�3_UN.ÙCFE�<9U#0�8bJLE,<90o87.�<73_?�q�MQ=�0�CFE,<j.�3_=,.A0#<
CF<70d��;A0#?AU#a{U�E�8T3_?�0z570�<7Jb8�e
 s0�5  ÃÁ VU  Z ¢�£#£�£#¢   ¤ Y`MQ?A]¦P_0�5 �LVU 'YL]�0#?�E,570�57.A0�<93S8Tq~E,C i© ;A873O?�=�87.�<93O?�q��MQ=,0"l,0dUr57E�<� IeÜR^?Ù0�8T573_JbM�570�EQCÌ�`VX 	Y�f�U#M,POP_0�])(%´@·�±�¸�* ¹{»�¸)®�± ° ¹�·N¶\¬r±S¹���·�¹r´+± #b° ´@·
V+�,+HÔ^ÓIY�f�3_8 i�LVX 	Y4Á Å�ë.- iC Í   Íë � V�� Íë L iC Í Y�VTÂ�L@  ë Y Í�/
gt.�0#<90¬C Í .AM�8H:�0#0�?�0d8B593OJbM�590�]�:�a iC Í Á Z0 ó ¤Ý¹Æ*¤ Ô 0�1 Z � ÍÝ gt3O57.32BY ¥Üe�+H8T3_?�=MQK�K�<9E,KA<73SM�590^?�;�JL0#<93_U�MQP%570�UN.A?�3_��;�0d8#f�gX0HJL3_?�3_J`3_p#0Ki�LVU 'YX8T;�:�ÌB0�Ur5X57En57.A0zJLE�?�EQ�
57E,?A3_U#365Ba�U�E�?A8T57<NMQ3_?�5deA-/.�0`JL3O?�3_JL3Op�0#<z3_8H]�0#?AEQ570d]o:�a i ÙM,?A]y59.�02kA?%MQP	0�8T573_JLMQ570
3_8 i© ÁØV i  Z � Z ¢ i  Í � Í ¢�£#£#£�¢ i  ¤ � ¤ Y�eAvX0#<NMQ?§V+ÑQ¾�¾,¾�Y487.�E�g^8X57.%M�5t57.A0W0�8T573_JLMQ57E�<XE�:��59MQ3_?�0d]L57.�3S8XgXM$aL.AM�8I87E,JL0H3OJLK�E,<759MQ?�5XE,K�593OJbMQP_3O5Ba`KA<7E�K%0�<T593O0d8#e�vX0#<NMQ?{U�MQP_P_8�57.�3S8
MQK�K�<9E�M�UN.\ÔmÓ4RmGX- V�Ôt3S87q§ÓI8B593OJbMQ573_E,?*fsRH]�MQK�59M�593OE�?*f'MQ?A]�GIE�E,<N]�3_?AM�590j-s<NMQ?%8B�
CFE,<9JLMQ573_E,?%Y�e�-/.�0D0�8T573_JLMQ570d]bCF;�?AU�573_E,? i¨y59;�<7?%8IE�;�5/57E`:%0W873OJL3_P_M,<X57E`57.�0Dq�0#<9?�0#P
0�8T573_JLMQ57E�<o+�]�;�0D59Ej8TK%M,U�0DP_3OJL3O59MQ573_E,?A8/gX0DE,JL365t59.�0WK�P_EQ5de4*} ln�%�6587����	�,� k ���d!
[�.�0�?c0d8B593OJbM�593O?A=zMz87U�MQPSMQ<	��;%MQ?�573O5Ba © gt3O57.`MQ?c0d8B593OJbMQ57E,< i© f$3O5'3S8	U�E,JLJLE,?c57E
8T;�JLJbMQ<93_p#0I57.�0t;�?%U�0#<759M,3O?�5BaDCFE�<�59.�0t0�8T573_JbM�590X:�a2<90#K�E,<7573_?�= i©dª Ñ � Ö/gt.�0�<70/870 Ù9 G�H�J�V i© Yz3S8D57.�0y¹r´ ° ¸)¶ ° ¬9¶�·#¬r¬7­�¬zEQCX57.�0b0d8B593OJbMQ57E,<de�+^?A]�0#<cU#0#<759MQ3_?Ù¬7·"!Q»�² ° ¬r±�´+µ
¼9­Q¸�¶Q±�´+±�­Q¸�¹rf�59.�3_8/3_?�570�<7l�MQP�3S8^M9µ�6nK�0#<^U#0#?�5mU�E�?�k%]�0�?AU�0D3_?�590#<9l�MQP�f�57.AMQ5^3_8�fVWJ;: i© L�ÑÜ870�< © < i© ��Ñ�8T0�= Ù £ µ�6 £
-/.�3_8�CFE,P_POE�g^84:%0dU#M,;A8T0�f,;�?%]�0#<457.�0zU�E,?%]�36593OE�?A84M,POP_;A]�0d]`57EcM,:%E�l�0,fsi© Ù S~V © ¢ 870�Í�Y�e



³Q�³�³�
vX;�5n57.�0�.TK�P_;A8nE,<cJL3_?�;A8`Ñ�8B5NMQ?A]AMQ<N]§0#<9<7E�<98à0�<7;�P_0bC�M,3OPS8c3_?~?�E�?�KAM,<9M,J`0#57<93_U
3O?�CF0�<70�?AU�0�eÜGIE�?A873_]�0�<n0d8B593OJbMQ573_?�=wM\]�0#?%8T3O5Ba~¨'VF©�YnM�5bM�873_?�=,P_0{K�E,3_?�5`©Ùgt3659.¦M
q,0#<9?�0�P)]�0#?A87365Ba"0�8T573_JbM�57E�<�e�>�5t59;�<9?A8/E,;�5t59.AM�5i¨	V�©�Y Ù S É ¨'VF©)Yd�~:�3_M�8 ¢ Û Í ¨'V�©�Y¥ Ç Ë V�Ñ,Y

gt.�0#<90
:�3SM,84Á ÂÑ Ç Í ¨ Ý Ý V�©�Y Û Z V+Ë�Y

3_8�57.�0H:�3_M�8#f Û Z ÁiÀc©�Í È VF©)YBª�©"MQ?%] Û Í ÁiÀ È ÍQVF©)YBª�©se�-/.�0m0�8T573_JLMQ570d]j8B5NMQ?A]AMQ<N]0#<9<7E�<I3S8

8T0mÁ?> Û Í i¨'VF©�Y¥ Ç @ Z�Õ9Í £ VU4�Y
ÅH:A8T0�<7l�0'CF<7E�JÃV�Ñ,Y�59.AM�5/V�i¨'V�©�YoLz¨'V�©�YTYàÏ � Ö Ù S~V�:�3_M�81ÏQ8T0 ¢ ÂdY�e#>�C�;A870Ü59.�0�.70�8T573_JLMQ570K�PO;%8BA�J`3_?�;A8^Ñ`8T0�0`<7;�P_0z57.�0�?VWJ;: i¨	VF©)YsL�ÑÜ870C<�¨'VF©)YD< i¨	V�©�Y|�¦ÑÜ870�= Á VWJ ¯ LmÑE< i¨'V�©�Y�L�¨'VF©)Y

8T0 <ÙÑ ²
Ù VWJ É LmÑE<�S É :A3_M�88T0 ¢ Â Ë < Ñ Ë £

>�CH:�3SM,8�Ï�870GF ¾�57.�0�?¦59.�3S8L:%0dU�E,JL0d8PVWJ�VyLmÑ¶Y S�V�¾ ¢ ÂdY YÈÑ,Y Ù £ µ�6�eÜRH8LgI00���K�PSMQ3_?�0�]�3_?w��0dUr593OE�?wÑ�f%57.�0nE,K�593OJbM,P�:AM,?A]�gt3S]�57.w3_8HEQCÜ59.�02CFE�<7J Ç Á Û ¥ Ô�Z�Õàß e
>�C�a,E,;�KAPO;�= Ç Á Û ¥�Ô*ZyÕàßW59.�3S8m3_?�57E�V+Ë�Y^M,?A]*VU4�Yta�E,;�gt3_POP'870#0W59.AM�5D:�3SM,8àÏQ8T0n]�E�0�8
?�EQ5b590#?A]Ù59E~¾�e4-/.�0oU#E,?�k�]�0#?AU#0�3O?�590#<9l$M,P^gt3_POPH.AM$l,0�U�E�l�0#<NMQ=�0{P_0�898L57.AM,? e µ
6�e
>@?L87;�JLJbMQ<9a,f�.70�8T573_JbM�570tKAPO;A8HA$JL3_?�;A84ÑD8T59MQ?%]�MQ<N]`0#<9<7E�<98à0m3S8Ü?�E,5IMQKAK�<7E�K�<93_MQ570X3O?
?�E,?�K%MQ<NMQJL0�59<73SUÜ3_?�CF0#<90#?AU#0,eQ-/.�0�<70XMQ<90XMHl�MQ<93O0#5BaDEQCAg/M$a�8*59Ez]�0dMQP�gt3O57.n57.�3S8'K�<9E,:��
PO0�J�e�ÅH?�0�3S8)57Em;A8T04q,0#<9?�0�P_8�gt3O57.2Mm8T;�:�E,K�573_JLM,P,:AM,?A]�gt3S]�57.sed-/.�3S8�;�?%]�0#<N8TJLE�EQ59.A8
57.�0W0d8B593OJbM�590D<70d8T;�PO573_?�=L3_?yM`<90�]�;%Ur573_E,?yE,C�:�3SM,8�e
Rm?�EQ59.�0#<	MQK�K�<9E�M�UN.H3S8*:%M,870�]DE,?D59.�04Ô^ÓIRmGX-\J`0#57.�E�]jV+vX0#<NMQ?WMQ?A]cÊm;�Jn:�=,0�?*f
Âoµ)µ�;�Y�eA[\0LU#E,?A8T57<9;AU�5zM�U�E,?�k%]�0#?%U�0L8T0#55¢X¤�CFE�<m59.�0Ll,0dUr57E�<mE,C�CF;�?AU�573_E,?\l$M,PO;A0�8
M�5{59.�0�E�:A870#<9l,0�]�]AM�59MAfX�d¤�Á V+¨'VF¡ Z Y ¢#£�£#£�¢ ¨'VF¡b¤�Y7Yret-/.�0wU#E,?�k�]�0#?AU#0w870�57¢I¤87MQ573S8BkA0d8�(�CFE�<^MQ?�a Û ÒÙ¾Af

P_3OJ 8T;AK¤)¥�¦ 8T;�KIJI K ± IJI L�M Ó VWJ�V�� ¤ ��¢ ¤ Y�L VBÂ�L@ 'Y Ó F ¾
gt.�0#<90 Ó%Ó H Ó%Ó ÁON ¥ Ô�Z ó Ý H ÍÝ eA-/.A0D87;�K�<90#Jn;�JÚ3S8t3_J`K�E,<759M,?�5o(�3O5^J`0dMQ?A8X59.AM�5t59.�0
M,U#U#;�<NM,U�amEQC�57.�04U#E�l,0�<9M,=,0	K�<7E�:AMQ:A3OP_365BaH]�E�0�8�?�E,5�]�0�K%0�?A]DE,?z57.A0Ü57<9;�0mV�;�?�q�?�E�gt?%Y
CF;�?AUr593OE�?*e
-/.�0WU#E,?�k%]�0#?AU#028T0#5�f�0���K�<90�89870�]"3O?�570�<7Jb8/E,C�59.�02U�E�0w2jU#3O0�?�5N8 © f�3S8¢ ¤ ÁQPR S © (L¥ Ô�Z Å ë V © ë L i© ë Y Í < i�CT=�~¥ Ô�Z�Õ7Í iÑqãVUXW YZ



�J[
gt.�0#<90mã U 3S8{87;AUN. 57.AMQ5¤VbV�� Ò[ã U YoÁÊ �gt.�0�<70!�ÊR S~V�¾ ¢ ÂdYjMQ?A] iÑ�3S8{M��;%MQ?�573O5Ba`U#E,JLK�;�590�]`CF<9E,J�57.�0z]�M�5NMWgt.�E�8T0/CFE�<7Jn;�P_M2gI0^E�JL3654.A0#<90,e�Ç	3_?AMQP_P_a,fQ59.�0
U�E,?�k%]�0#?%U�0W8T0#5tCFE,<m¨o3_8\2¤LÁ PR S ¨m(b¨�Á Å ë � ë � ë ( � ë Á�¥ Ô�Z�Õ9Í © ë ¢ © �^]�¤ W YZ £
 s0�5H;%8H<90�59;�<9?�57E{57.�0jGXuovh0���MQJLK�P_0,e�[\0`U#E,?A8T57<9;AUr590�]�M¤µ�6bK�0#<DU�0�?�5zU�E�?��

k%]�0#?%U�0n870�5W¢I¤*fA59.�0#?ogX0c870�M,<9UN.�0d]�E�l,0#<Ì¢I¤�M,?A]yCFE�;�?A]y59.�0cK�E�898T3_:�P_02?�;�Jc:�0#<df
POE�U#MQ573_E,?ÙMQ?A]�.�0#3_=,.�598`E,C^57.�0yK�0�M,q�8�e'[w0y<90�8T57<93_U�570d]§57.�0�870�M,<9UN.�59E�CF;A?AUr593OE�?A8
gt3659.¦?�E\JLE,<90{59.AMQ?¦57.A<70�0�K�0�M,q�8`M,?A]�5BgXE§]�3OK%8bM,8`365bg/M,8L]�0�0#JL0�]¦;�?�P_3Oq�0#P_a
57.AMQ5H59.�0c59<7;A0nK�E�gI0�<H87K%0dUr59<7;�JÈgXE,;AP_]�.AM$l,02JLE�<70c57.AM,?o57.A<70�0nK�0�M,q�8�e*GI;�<7l�0�8
gt3659.\E�?�0bE,<D5BgXEyK%0dMQq�8WU#M,?�?�E,52:%0b<9;�P_0�]\E,;�5cMQ5W57.�0 µ
6"K%0�<cU�0�?�52P_0#l�0#P�es-/.�0
U�E,?�k%]�0#?%U�0D3O?�590#<9l$M,P_8�f�<90�8T57<93_U�570�]{57E`59.�<70�0WK%0dMQqjJLE�]�0�P_8�fAMQ<90DM,8XCFE,P_P_E�g^8#e

1'0dMQq  *E�U#MQ573_E,? ×^0�3O=�.�5
Â VBÂ,Â�;�f Ë,¾�¾�Y V�4�Ë)8�Â�f ;�¾�6�6,Y
Ñ V�Ë
:�:�f 8�6,¾�Y VBÂ�;�Ñ,Ñ�f 43:*µ�;�Y
Ë VX6�µ~:�f µ,¾�¾�Y VBÂ�;,Ë)µAf 4
8);�Ë�Y

-/.�0mµ
6wK%0�<{U�0�?�5jU#E,?�k%]�0#?AU#0�3O?�570�<7l�M,P/CFE,<b59.�0�<9MQ573_E§EQCz57.�0�.�0�3O=�.�5jEQCm59.�0
8T0dU�E,?%]�K%0dMQq~]�3_l�3_]�0�]¦:�a§59.�0�.�0#3_=,.�5LEQCm59.�0"kA<98T5LK%0dMQq�3S8�V £ Ñ�Â ¢ Â £ 4�Yre'-/.�07µ�6K%0�<nU�0�?�5`U�E�?�k%]�0�?AU�0{3O?�570�<7l�M,P�CFE,<n57.A0{<NM�573_E�EQCt59.�0{.A0#3_=,.�5cEQCt59.�0j59.�3_<9]�K�0�M,q
]�3Ol�3S]�0�]`:�a259.�0^.�0�3O=�.�5�EQC�57.�0m870�U#E,?A]nK�0�MQqn3_8HV £ Ñ,Ñ ¢ Ñ £ ;�Ñ�Yre��^E,548T;A<7K�<93S8T3_?�=,P_a,f$59.�03O?�570�<7l�M,P_8/MQ<90D:�<9E�M,]{:%0dU#M,;A8T0D59.�02]�MQ59ML8T0#5t3_8^87JbMQP_P+e�>@?�MnCF;�<757.�0�<tgIE�<7qb:�a"E,;�<
=,<9E,;�KoV+u�3OP_P_0#</0�5tMQP�ÑQ¾�¾�ÂdYÜgI0H3O?�l,0d8B593O=�M�590^57.A0H3_JLK�<7E�l�0#JL0#?�5N8�3_?{JL0�M�8T;�<90#JL0�?�5
0#<9<7E�<459.AM�5mM,<70D?�0�0�]�0d]{59EL=,0�5tJLE,<90DK�<90�U�3S870DU#E,?�k�]�0#?AU#0W8T0#598�e_ } �����s�'��
���
~���#
��+�^``�,(���!
-/.�0�<70"8T0�0#Jb8D57E�:%0"=,<90�M�523_?�570�<70d8B5c3_?�v/M$a,0d8T3SMQ?\JL0�59.�E�]�823_?�M,8T57<9E,KA.�a�873_U�8#e
-/.�0 <70dM,]�0�<¦JL3_=,.�5�gIE�?A]�0#< 3OCw3O5�3_8 K�E�898T3_:�P_0¿59EÆK%0�<TCFE�<7J ?�E�?�KAM,<9M,J`0#57<93_U
vXM$a�0�873_M,?j3_?�CF0#<90#?AU#0,eA-/.A0DM,?A87gI0�<t3_8�f�8TE�<T5tE,CBe
GIE�?A8T3S]�0�<H0d8B593OJbM�593O?A=�M�]�0#?%8T3O5Baw¨�M�8787;�JL0�]y59Ey:%0�POE�?�={59E�87E,JL0`P_M,<7=�0nU#P_M�878

EQC	CF;�?AUr593OE�?A8^87;AUN.�M,8�� Ába$¨è({ÀtV+¨-Ý Ý�VF©�Y7YBÍ$ª�©c<D¢Ed�eA-/.�07.7KAMQ<NMQJL0#570#<10n3_8/59.�0
CF;�?AUr593OE�?"¨yMQ?%]L57.�0HPO3_q,0�PO3_.�E�E�]LCF;�?AU�573_E,?j3S8fe ¤ V�¨�Y�Á�g ¤Ý%Æ Z ¨'VF¡ Ý Y £ uoM���3_J`3_p#3_?�=57.�0HPO3_q,0�PO3_.�E�E�]LPO0dM,]�8'59E259.�0HM,:A8T;A<9]L]�0�?A8T3O5BaL0�8T573_JbM�570^57.AMQ5IK�;�5N8�3_?�kA?�3O570D87K�3Oq�0�8
E,?\0�M,UN.�]�MQ59M�K�E,3_?�5de*>�5c3S8DK%E�87873_:�PO0L59E�K�;�5cMyK�<93_E,<5eÙE�l,0#<W��es-/.�0bK�E�8T570�<73_E,<
]�3_8T57<93_:�;�573_E,?�E,?�� 3S8tgX0#P_P*]�0�kA?A0�]yMQ?A]yv/M$a,0d8�59.�0#E�<70�J 8T573_POP�.AE,PS]�8�(VWJ�V+¨è�7¢ Ó ¡ Z$¢�£#£�£#¢ ¡b¤�Y�Á À ° e ¤ V�¨�YBª�e�V+¨�YÀ ¨ e ¤ V�¨�YBª�e�V+¨�Y £
 *0�8T5b57.A3_8�8T0�0#J 8TE�J`0�gt.AM�5{M,:A8T57<NM,Ur5dfÜ59M,q,0�?�E,570�59.AM�5"Jc;AUN.�<90�U#0#?�5jgIE�<7q�3O?
8B5NM�573S8T573SU#8/PSM�570�POa{.AM,8/P_0�]"57EbJL0#57.�E�]�8/CFE�<^U�E�J`KA;�573_?�=`57.�3S8tK�E�8T570�<73_E,<de
×mE�gI0�l,0#<df�59.�0#<90`3_8DM"K�<7E�:�P_0#Jye�-/.A0`K%MQ<NMQJL0�590#<H87KAM�U�0��Ä3S8z3O?�kA?�3O570b]�3_J`0�?��
8T3_E,?AM,P�MQ?A]�f�3_?y8T;AUN.yU#M�8T0d8#f�59.�0DK�<73_E,<·ew3_8/0#��59<70�JL0#P_aj3O?�xA;�0#?�593_M,P+e�-/.�0D<90�87;�PO5/3S8
57.AMQ5z59.�0bK�E�8T570#<93_E,<DJbM$aoU�E,?%U�0#?�59<9MQ570LMQ<9E,;�?A]�57.A0n59<7;A0LCF;�?AUr593OE�?§l,0#<9ao87POE�gtP_a,e



[
[wE�<9870,f�59.�0�µ
6zK%0�<IU�0�?�5Iv/M$a,0�873SMQ?LU�<90�]�3_:�P_0^8T0#598�gt3_P_P%U�E�?�59MQ3_?`57.�0^57<9;�0tCF;�?AU�573_E,?
gt3659."l�0#<9a`P_E�g CF<90���;�0#?%U�a,e�>@?�JbMQ?�ajU#M�8T0d8�59.�0zCF<70d��;A0#?AU#aLU#E�l,0�<9M,=,0^K�<9E,:%MQ:�3_PO3O5Ba
EQCÜ57.A0Lv/M$a�0�873_M,?�µ
6bK�0#<WU�0�?�5DU#<70d]�3O:APO0`8T0#5z3S8m?A0�MQ<D¾ih*��3_?AU#0n.�3_=,.w]�3OJL0�?A8T3_E,?%MQP
KAMQ<NMQJL0�59<73SU'JLE�]�0#PS8s:�0#.%M$l,04P_3_q,0�?�E�?�KAM,<9M,J`0#57<93_U�J`E�]�0�P_8�f�57.�0d8T0I<70�JLM,<7q�8*87.�E�;�P_]
=,3_l,0�;A8bK%MQ;A870o:�0�CFE,<90oU#M�8T;%MQP_POaÙMQK�K�P_a�3O?A=~vXM$a�0�873_M,?�JL0�59.�E�]�8{57E�KAM,<9M,J`0#57<93_U
J`E�]�0�P_8/gt3O57.yJbMQ?�ajK%MQ<NMQJL0�590#<N8#e
-/.�0n<70d8T;AP65N8^59.AM�5DJbMQq,0c57.�0d8T0LU�E�JLJ`0�?�598HK�<70dU�3S8T0`MQ<90WC�MQ3_<9POa�570dUN.�?�3SU#M,P+e�-/.�0
3O?�570�<70d8B590�]¿<70dM,]�0�<{3S8y<70#CF0#<9<70d] 57E Êm3SM,U#E,?�3S8yMQ?A]iÇ�<90#0d]�JbMQ?�VTÂoµ�;)8�Y�fXv/M,<7<9E,?*f
��UN.�0#<9l�3_87.cM,?A]2[§M,898T0�<7JbM,?jVBÂoµ�µ)µ�Yrf�Õz.�E�89MQP�fQÕz.�E�87.cMQ?%]2l�MQ?`]�0#< � M,M,<T5/V+Ñ,¾,¾,¾�Yrf
Ç�<90#0�]�JLM,?wV�ÑQ¾,¾�¾�Y�fqý).AMQE�V+ÑQ¾�¾,¾�Y4M,?A]"��.A0#?yMQ?A]"[\M�87870#<9JbMQ?�V�ÑQ¾�¾�ÂdY�e�-/.�0D:%E,5T�
57E,J�P_3O?�0�(s3_?�?�E,?AKAMQ<NMQJL0�59<73SU`K�<9E,:�P_0#Jb82v/M$a,0d8T3SMQ?\3_?�CF0#<90#?AU#0j3S8cMQ?§3_?�570#<90�8T573_?�=
<70d8T0dMQ<NUN.{MQ<90�Mn:�;�5m3S8/?�E,5cVFa,0#5B�$Y/M`K�<NM,Ur593_U�MQP)59E�E�P+ejs} ln������pUn	!��+�%�
�mE,?�KAM,<9M,JL0�57<93SUHJL0#57.�E�]�8^M,<702MQ5t57.�0�3O<m:%0d8B5mgt.A0#?y57.A0c87M,JLK�PO02873_p#0W3S8tP_M,<7=�0,e
-/.�0nM,J`E�;�?�5HMQ?%]���;%MQP_365BayEQC�M�8B59<7E�K�.�a�873SU#8^]�MQ59Mb.%M$l,023_?AU�<90�M�8T0d]y]�<9M,JbM�573SU#M,POP_a
3O?b59.�0zP_M�8B5ICF0#g�a,0dMQ<N8#e�Ç�E�<�57.A3_8X<90�M,87E,?sf,gX0^:%0�PO3_0#l�0^59.AM�5/?�E,?AKAMQ<NMQJL0�59<73SUtJL0�59.��
E�]A8Igt3_P_P�KAP_M$ajM,?{3_?AU�<90�M�8T3_?�=,P_aL3OJLK�E,<759M,?�5/<9E,P_0m3_?�M�8B59<7E�K�.�a�873SU#8�e,[\0z.%M$l,0^59<73_0�]
57E�3OP_PO;%8B59<9MQ570b8TE�JL0nE,C457.A0`q�0#a�3S]�0�M�8DMQ?A]wJL0�57.AE�]A8D.�0#<90,e*vX;�5WgX0n.AM$l�0n<90�M,POP_a
E,?�P_a\57E,;%UN.�0�]�E,?¦M�CF0#gÉJLM,3O?¦K%E�3O?�5N8#e'[\0".�E�K%0�59.�<7E�;�=,.�E,;�<LU�E�?�593O?�;�0d]~3_?��
570#<N]�3S87U#3OKAPO3_?AMQ<9ajU�E�POPSMQ:�E,<NM�593OE�?jMQ?A]{57.A<7E�;�=,."EQ57.A0#<N8IP_3_q,0D365t0�P_870#gt.�0�<70�f�57.AMQ5X59.�0
]�0#l�0#P_E,K�JL0#?�5DEQC4?AE,?�KAM,<9M,JL0�57<93SUW570dUN.�?�3S��;�0�8z3_?\M�8B59<7E�K�.�a�873SU#8^gt3_P_P�U�E,?�593O?�;�0n3O?
57.�0DCF;�59;�<90,e ð{������
$���	�,��!
vXM,<7<9E,?sf/RceOfD��UN.�0�<7l�3S8T.*fHu�eHM,?A]h[\M�87870#<9JbMQ?*f^ 4enVBÂ�µ)µ�µ�Yre^-/.A0�U�E�?A8T3S8T570#?%U�a
EQC~K�E�8T570#<93_E,<¿]�3S8T57<93O:�;�573_E,?A8¿3O?Ò?�E,?�K%MQ<NMQJL0�59<73SU K�<9E,:�P_0#Jb8�elk-Î�·nmH¸A¸ ° ²ï¹�­Bº(%´ ° ´�±S¹N´�±�¼�¹w$ j _�f,6,Ë)8���6�8AÂ,e
vI0�<9M,?*f�ÔWe�V+Ñ,¾,¾�¾�Yre�Ô^ÓIRmGX-¦��U�M�57570#<9K�P_EQ54��JLE�EQ59.�0#<N8�(,��;�K%0�<70�2jU�3_0#?AU#ac-/.�<9E,;�=�.
vXM�8T3S8/Ó4U#E,?�E�Jca,e�o�­�»�¬r¸ ° ²�­TºW´�Î�·#m # ·#¬r±�¼ ° ¸c(�´ ° ´+±S¹r´�±�¼ ° ²pmz¹N¹#­d¼�± ° ´+±�­Q¸Ae
vI0�<9M,?*f$ÔWe�MQ?A]nÊm;�Jn:�=,0�?*f� �e�VBÂ�µ)µ�;�Yre$u�E�]�;�PSM�593OE�?nÓI8B593OJbM�59E,<N8sM,?A]`GIE�?�k%]�0�?AU�0
��0�5N8#eDk-ÎA·CmH¸%¸ ° ²³¹2­TºC(%´ ° ´�±S¹r´+±�¼�¹rf%Ñ�8Af�Â�;�Ñ)8��NÂo;�6)8�e
Êm3SM,U#E,?�3S8#fb1'ejM,?A] ÇA<70�0�]�JbM,?*fjÊceoVTÂoµ�;)8�Y�e{ÅH?É59.�0 U�E,?%8T3S8B590#?AU#aÚEQC§v/M$a,0�8
0�8T573_JLMQ570d8WVFgt3O57.�]�3S87U#;A87873_E,?%Y�epmH¸A¸-$q(�´ ° ´+±S¹r´�$ | ï f�Â#�"8~:�e
ÊmE�?�E,.�E%ftÊce  �e^M,?A]���E,.A?A8B59E,?�0�f/>re u�enVBÂoµ�µ�4�YreX>B]�0�M,P28TKAMQ573SMQPWM,]AMQK�5NM�573_E,?il�3_M
gXM$l�0#P_0�5t8T.�<93_?�q�MQ=,0�esrt±�­ # ·#´+¬r±%� ° f-;�Â�f34�Ñ�6$�"4
6)6�e
ÊmE�?�E,.�E%fAÊne  4e�M,?A]t�,E�.�?A8T57E�?�0,f�>re u�e'VBÂ�µ)µ�6�Yre�RH]�MQK�593O?A=j57E{;�?�q�?�E�gt?�8TJLE�EQ59.��
?�0�898	l�3SMHgXM$l�0#P_0�5	87.�<93O?Aq$M,=,0�euo�­Q»�¬r¸ ° ²A­Tº/´�ÎA·Dm # ·#¬r±�¼ ° ¸v(%´ ° ´�±S¹r´+±�¼ ° ²wmz¹N¹#­�¼#± ° ´�±�­�¸%fµ,¾�f�Â$ÑQ¾�¾��NÂdÑ,Ñ�4Ae
Ç�<90#0�]�JLM,?*fQÊne�R2e%VBÂoµ�µ)µ�Yre�ÅH?`57.�0^vX0�<7?A8T570�3O?�� � E�?`u�3S870�8'59.�0#E�<70�J�gt3659.b3O?�kA?�3O570
]�3OJL0�?A8T3_E,?%MQP�KAM,<9M,J`0#570�<98�exkâÎA·;mH¸A¸ ° ²ï¹2­BºC(%´ ° ´�±S¹r´+±�¼�¹rf j _�f�Â�Â,ÂoµQ�9Â�Â�4�¾�e
Õz.�E�89MQP�f)��eOfsÕz.�E�8T.sf��%e �Le)M,?A]ol�M,?w]�0�< � M�MQ<75�f)R2e�V�ÑQ¾,¾�¾�Y�e�GIE�?�l�0#<9=,0�?AU�02<NM�590�8
EQC�K�E�8T570�<73_E,<t]�3S8T57<93O:�;�573_E,?A8�eDk-Î�·;mH¸A¸ ° ²ï¹2­Bº;(%´ ° ´�±S¹N´�±�¼�¹Nf jyj f,6Q¾,¾Q��6,Ë�Â�e
×mMQP_l,0�<987E,?sf��ce [ eA0�5mMQP�e�87;�:�JL3657570d]�57EbR^Ks��V+ÑQ¾�¾�Â$Y4M�8B59<7E,��K�.�A�¾�Âd¾�4�4�;)µ



[,���M,J`0d8#f�[ e�MQ?A]���590#3_?*f)GHe	VBÂ�µ)8�Â$Yre�ÓI8B593OJbM�593OE�?"gt3O57.o��;AM�]�<NM�573SUDP_E�898#e�>@?�(�zX¬7­d¼o${s­Q»�¬r´�Î;rH·�¬���·#²O·�µ|(�µ # «�$s} ° ´�Î,$y(%´ ° ´�±S¹r´"$uzX¬7­�®o$�~6�V~8��o3$w�c·#µ #L° ¸i~s·N¶)$ �f+m?�3Ol�0#<N8T3O5Ba
EQCÜGXM,PO3OCFE,<9?�3SML1�<90�898#f�vX0#<9q,0�PO0�a,e�K�K*eAË�8�Â� �Ë);�¾�e
 *0#0�f�R2e -DeOfA0�5mMQP�e*V+Ñ,¾,¾AÂdYXM,8T57<9EQ��K�.pAQ¾�Â�¾)4)4~6�µ
u�3OP_P_0#<df�GHeOfyÕz0#?�E�l�0�870,f"GHe_f"�m3_UN.�E�P+f�ÔWe_f{[§M,898T0�<7JbMQ?sfj �e"uoE�E�<70�f{R2e�MQ?A]
��UN.�?�0�3_]�0�<�f;�%ebV+ÑQ¾�¾�Â$YreW�^E�?�KAMQ<NMQJL0#57<93_U¦MQ?AM,POa�873_8wEQC"57.�0�U�E�8TJL3SU�JL3SU�<9E�gXM$l�0
:AM,UNq�=,<9E,;A?A]�e�>@?�KA<70�KAMQ<NM�593OE�?*e
�^0�57570�<TkA0�P_]*f�GHe vze_f�0�5mM,P+esV�ÑQ¾�¾�ÂdYIM,8T57<9EQ��K�.pAQ¾�Âd¾�4)4
8,¾Ae
��U�E,5T5�ftÊne [ enVBÂoµ�µ�Ñ�Yre#}y»�²6´+±�& ° ¬r± ° ´�·c�`·#¸�¹r±�´+µ"�I¹r´�± #L° ´+±�­Q¸p��kâÎA·N­�¬rµ�~EzX¬ ° ¼�´�±�¼N·H~
° ¸�¶"�s±S¹r» ° ²6±�� ° ´+±�­Q¸Aep�,E�.�?"[�3_P_0#a,f%�^0#g���E,<9q)e
��.�0#?sf
�ce^MQ?%]¿[§M,898T0�<7JbM,?*fX 4e2V+Ñ,¾,¾�Â$Yre/Ô^M�590�8yE,CnU�E�?�l�0#<9=,0�?AU�0wEQCcK�E�8T570�<73_E,<
]�3_8T57<93_:�;�573_E,?%8#e�-�EbMQK�K�0�M,<o(fk-Î�·;mH¸%¸ ° ²³¹W­Tº|(%´ ° ´�±S¹r´+±�¼�¹re
��3OP_l,0�<7JbM,?*f�vHe [ e~VBÂ�µ);�8�Yrec�`·�¸A¹r±�´+µ��X¹N´�± #b° ´�±�­�¸ º�­�¬�(%´ ° ´�±S¹r´+±�¼�¹ ° ¸)¶�� ° ´ °mH¸ ° ²6µ$¹N±S¹re�GI.%MQK�JbMQ?���×HMQP_PX(��m0#g���E,<9q�e
��570�3O?*fwGHe~VTÂoµ�;�ÂdY�e�Ó48T573_JLMQ573_E,?�EQC¦57.�0ÆJL0�M,?ÒE,CÙM Jc;�PO573_l�MQ<93_MQ570Æ?�E,<9JbMQP
]�3_8T57<93_:�;�573_E,?seDk-Î�·|mH¸A¸ ° ²ï¹2­Bº|(�´ ° ´+±S¹r´�±�¼r¹rfy�sf�Â,ÂdË�6$�NÂ,ÂÐ6�Â�e
[\M,?�=AfV�neOf,-�0#=�JbMQ<9q�f�u�e_f,M,?A] ý)MQPS]�MQ<9<93_M,=�M�fdu�eAV�ÑQ¾,¾AÂdY�e$-�E2MQKAK%0dMQ<'3O?b14.�a�89U�3SMQP
Ôt0#l�3_0#giÊneAM�8B59<7E,��K�.�A�¾�Âd¾�6,¾)µ�Â�eý�.AMQE%fs �e'×2e/V+Ñ,¾,¾�¾�Yre�vXM$a�0�873_M,?�M,87K%0dUr598cEQCm87E,JL0j?�E�?�KAM,<9M,J`0#57<93_U`K�<93_E,<N8#e;kâÎA·mH¸A¸ ° ²ï¹2­Bº|(�´ ° ´+±S¹r´�±�¼r¹rf jyj f,6,Ë�Ñ$��6)6�Ñ�e



[,�³�

redshift

0.0 0.1 0.2 0.3 0.4 0.5

0
50

10
0

15
0

20
0

0.0 0.1 0.2 0.3 0.4 0.5

0
10

20
30

40

undersmoothed
redshift

0.0 0.1 0.2 0.3 0.4 0.5

0
5

10
15

20

just right
redshift

0.0 0.1 0.2 0.3 0.4 0.5

0
1

2
3

4
5

6
7

oversmoothed
redshift

Ç	3O=�;�<90~Â,eXÔt0�]�87.�3OC�5y]AM�59MAeI×m3_8T57E�=,<NMQJ�M,?A]Ù57.A<70�0�q,0�<7?A0#Pm]�0�?A87365Ba
0�8T573_JbM�590�8/:AM�8T0d]jE,?{57.�<90#0W]�3O�)0#<90#?�5t:AMQ?A]�gt3_]�59.A8�e�-/.�0D:AMQ?A]�gt3_]�59.
CFE,</59.�0W0�8T573_JbM�590W3O?"57.�0WP_E�gX0#</PO0#C�5^KAMQ?A0#P*g/M,8X0�8T573_JbM�590�]"CF<7E�J 57.A0
]�MQ59M`;A873O?�=jU#<7E�878T��l$M,PO3S]�MQ573_E,?*e



[,�³�³�

Undersmoothed

200
�

600 1000

0
20

00
40

00
60

00

Oversmoothed
�200

�
600 1000

0
20

00
40

00
60

00

Just Right (Using cross-valdiation)
� 200

�
600 1000

0
20

00
40

00
60

00

bandwidth

es
tim

at
ed

 ri
sk

60 80
�

100 120

29
00

00
31

00
00

33
00

00

Ç	3O=�;�<90tÑ,M�e�GXuov�]�M�5NM�e,��0dUr573_E,?94D0���K�PSMQ3_?A8�57.A0tJ`0#57.�E�]�8�e,-/.�0XkA<N8T5
k�5X3_8I;�?A]�0�<987JLE�EQ57.A0�]�f,57.�0z8T0dU�E,?%]L3_84E�l,0#<N87J`E�E,57.�0d]`M,?A]`57.A0^57.A3O<N]
3S8':AM,870�]nE,?LU�<9E�898B��l�MQP_3_]AM�573_E,?sed-/.�0/PSM,8T5ÜKAMQ?�0�P�8T.AE�g^8s59.�0/0�8T573_JbM�570d]
<93_87q"l�0#<N8T;%8/57.�0c:AMQ?A]�gt3_]�59.oEQC'59.�0n87JLE�E,57.�0�<�e%-/.�0n]�MQ59MbM,<70WCF<9E,J
v^ÅWÅzuoÓ4ÔmM,�HÕ`f�u�M���3OJbMLMQ?%]"Ê^Rz��>re



[,�´³

nonparametric fit and Wang-Tegmark-Zaldarriaga fit
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