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

,.-�/1032�46587:9�/�4<;(-
=?>�@BADCFEHGI@BJ)KMLDN�O?EIL
>�@P>�QDCR>

SUT2�V T21WX7ZY%[\V T21]�7^; T2
_a`�bDcPd CFEeG�=3>�@BADCFEeGI@BJ+K

fhgjilknm1o b >�p b EIKrqDs�tuqwvDvDv

x�` LDEIJ�yz@BJ c CD{&|
L
>}Q~E b >}QDCh�}CF�\CR>���CR>��nC b >����?� _��

��� 4RVu]�2
;(V

�?�����
�
�
�U�������F�e� m3���Bi��H�H� � � iDm����w�(�� �Ee@ d~b EIK({ x CR�nL
>�� b EIKu{
¡ �n¢¤£ �wgj¥���iw�u¥�¦a§Xgji�� � �n¨



© ªh«?¬®­°¯�±�­³²e´e¬µ´e¶�·�±
´e­�¸�«3¶º¹¼»¾½%¿ ·�¶�À$ÁÂ¹¼»¾½%¿ ¯�±�«hÃ&­�¸(¸u­�¸

� d L
>}QÄJ ` C d L��}C c GaN:LDE c LDQwÅÆEICFJIp}Ee>�G

Ç6È�É c LDQ\Ê�Ë1È+Ì�Ë�È�Í�ÎnÏ(Ð Ñ&É¾ÒwÐeq�ÐFÓFÓFÓ�Ð

LDN�GjJjL��IÔ�@P>���@P�nCRGFt�N:LDEICR@PQ
>hCnÕ}� `�b >�QDC�E b JjCRGFt
G `�b EeC³��EH@P�nCRGFtwCFJI�wÖBtXË�ÈjtDÑ&É�v�ÐRÒwÐFÓFÓFÓ^tDJ ` Ca�3� _a� Êji � mÆ�wg �Æ× g � �H�H�^Ø �
� �D�(¥w��m����w�uiw�:� ¢ § � m � gj��� �Ù� ¥
i��nm�� � ÏÚ��EIL��nCRGIGjCRG `�b ADCMQ b @P>}CR�¤� b EIJI@Z�Fp cPb E.�\LD��p cZb Ee@BJ)KDÖrÛÜCRGI@P��CRGhJ ` CÝ�ÙmÆ� � §�i��nm�� �
Ø��D�ÞiDm��^�ß�^m ¢rà �R¥ � �á��Ê�GjCFCÚN^LDE?CnÕ bDd � c C�O ` K�GjC c G�CFJ bDc ÖÚâÞÒRãwä�N^LDE b EICR�nCR>åJ?GIp�EIADCFKr� b �\CFEÙÏaJ ` CFK `�b ADC�æ\CR�nL d C
m^§ � GjJ b >�� b EH� d L���C c Gç@P>�J ` C6èu> b >��F@ bDc CR�nL
>}L d CFJjEe@P�FG c @BJjCFE b JIp}EICDÖ6él>�� b EIJI@Z�Fp cPb ERt�J ` CFK b ���\C b Eh@Z> dÄb >XK
EICR�nCR>åJ6JjCnÕ�Jjæ\L�LDÔ�G b >�� d L
>}LDQDE b � ` GêL
>ëJI@ d C"GICFEe@BCRG b > bDc K�GI@PG"Ê�GjCFCrN^LDEêCnÕ bDd � c C"ÛÜEIL��IÔ�ìÜC cPcab >���í b A�@PG
âÞÒFvwä&LDE.î d æ�EICR� ` JIGïCFJ bDc Ö~âÞÒñð<ä^ÏzLDEçCR�nL
>}L d CFJjEe@P�FGUÊ�GjCFC _abDd ��æ\C cPc CFJ bDc Ö~âÞÒDÒnä^ÏHÖÚy ` p�G dÄb >åKòGjJIp��}CR>XJIGïLDN
GjJ b JI@PGIJI@P�FG b >���A�@BEIJIp bDcPc K bDcPc GjJIp��}CR>åJIG�LDN&CR�nL
>}L d CFJjEe@P�FG `�b ADC ` C b Ee�ÝLDN&J ` C d Ö�y ` CêOï�?� _��ód L���p c CRG�LDN
A b Ee@BL
p�GÚGjLDN:J+ì b EeCM� b �IÔ b QDCRG `�b ADCr�nCFEIJ b @P> c Kô�nL
>XJjEe@Pæ�p}JjCR�¤JjLòJ ` CM@P>��nEIC b Ge@P>}Q��\LD��p cZb Ee@BJ)K�LDN�J ` @ZG.Ô�@P>���LDN
CR�nL
>}L d CFJjEH@P�çJI@ d C.GICFEe@BCRG d L��}C c G b Gzì³C cZc Ö

y ` C~GIp��F�nCRGIGêGjJjLDEIK�LDN�J ` CM�3� _a� N bDd @ c K�GjJ b EIJjCR�8@P>õÒRãDöDqÝì ` CR>¤î�>}Q c C~@P>åJjEIL���p��nCR�ôJ ` C~�?� _a� Êø÷\Ï
��EIL��nCRGIGjCRGÚÊ��3� _a� LDNùLDEe�}CFE&÷�Ï

Ç6È�É�ú�È
û&È}ÐÊlÒwÖPÒñÏ

ì ` CFEeC.ú�ÈzÊ^J ` ChGILwÅ)� bDcPc CR���nmÆ� � §�iw�Ùm�� � Ø��w�BiDm��^�ø��m ¢ Ï�LDæ\CFK�G�J ` CçEICR�Fp�EIEICR>��nCçCRü�p b JI@BL
>

ú�ýÈ Éÿþ����ëþ�ÎIÇòýÈ�Í�Î ����������þ	�wÇ�ýÈ�Í
� ÐÊlÒwÖáq
Ï

ìz@BJ ` þ���
 GÜ>}L
>�Å)>}CFQ b JI@BADC?� b E bDd CFJjCFEeGFt�ì ` @ c ChÊÆûùÈ+Ï&@ZG b ì ` @BJjCz>�L
@PGjC���EeL��nCRGIG³ìz@BJ ` A b EH@ b >��nCÚÒwt�p�GIp bDcPc K�GIp}�}Å
�\L
GjCR�ÄJjLêæ\Cz@P@P�
ÖaÊ^él>~ì `�b J�N^L cPc L<ìzG�ìÜC bDc ì b K�G b GIGIp d CêÊÆûùÈ+Ï&JjLÚæ\Cz@Z@P��ÖøÏhy ` @PG³@ d � c @PCRGùJ `�b JFt��nL
>���@BJI@BL
> bDcZc K
p}�\L
>"Ç6È�Í�ÎRÐFÓFÓFÓñÐjÇ6È�Í
�òÊ^J ` C�÷Ý� b GIJ�LDæ�GjCFEIA b JI@BL
>�G�LDNùJ ` CçJI@ d C.GjCFEe@BCRGÙÏHt}Ç6È `�b G�A b Ee@ b >��nC.ú ýÈ Ö

y ` C�æ b GI@P��@P�}C b æ\C ` @P>��ïJ ` C��nL
>�GjJjEHp��nJI@BL
>"ÊlÒwÖPÒñÏ
@PG1üåp�@PJjC�@P>åJIp�@BJI@BADCD{�N^LDE b�� N:LDEeCR� b GjJ��zLDN}J ` C³��@PGIJjEe@Bæ�p}JI@PL
>
LDNzÇ6ÈïìÜC"L
> c K `�b ADCrJjL�Ô�>}L<ì J)ìÜL�@P>}QDEICR��@BCR>XJIGR{~ú�È b >��ëJ ` Cr��@PGIJjEe@Bæ�p}JI@PL
>ôLDNïû&È Ö��}LDEÄCnÕ bDd � c CDt�@PN3ûùÈ
@PG6>}LDE dÄbDc�� Ê�v�ÐRÒñÏHt�J ` CR>�t�Q
@PADCR>õJ ` Cr� b GIJÄLDæ�GjCFEIA b JI@BL
>�G�LDNïJ ` CrJI@ d CÝGjCFEe@PCRGFt�Ç6È�� � Ê�v�ÐIú ýÈ ÏHÖ � CR>��nCDt
�nL
>���@PJI@BL
> bDcPc K�p��uL
>8Ç6È�Í�ÎRÐFÓFÓFÓRÐjÇ6È�Í
��t�J ` C"��EICRGICR>XJ6A bDc p}CMÇ6È dÄb K b GIGIp d CMA bDc p}CRG6@Z>�â��ÚÒwÓáãDswú�ÈIÐRÒwÓáãDswú�ÈÆä
ìz@BJ ` ã���� ��EeLDæ b æ�@ c @PJ)KDÖ x @ d @ cPb E c KDtaJ ` CFEeC�@ZG b ��� � `�b >��nCôN^LDErJ ` C c LDQwÅÆEICFJIp}Ee>%Ç È JjL�N bDcPc æuC c Lñì J ` C
J ` EICRG ` L c ���hÒwÓás� 
ú�ÈjÖMy ` C����"!åü�p b >åJI@ c CÄLDNaJ ` C c LDQwÅÆEICFJIp}Ee> ��@PGjJjEe@Pæ�p}JI@BL
>�@PG.�nL
>�GI@P�}CFEICR� b G bÝd C b GIp}EICÄLDN
Ee@PGIÔÄN:LDEaJ ` Cçp�>��}CFE c K�@P>}Q b GeGjCFJFÖ�él>UJ ` C3èu> b >��F@ bDcub EIC b t�J ` @ZG³ü�p b >åJI@ c Cï@PGÜÔ�>}L<ìz>rp�>���CFE³J ` Cç> bDd C?LDN$#�iw� ���
iDm&%z�Z�('3LDE)#�i*%,+�GjCFCÚ�z@PGjÔ.-òCFJjEe@P�FG.â0/�ÒnäÆÖ

y ` CRGjC�GI@ d � c C&� bDc �Fp cPb JI@PL
>�G
G ` L<ì ì ` K d L��}C c G\LDN}J)K��\C3ÊlÒwÖPÒñÏ `�b ADC³æuCR�nL d C�GjLz�\LD��p cPb E1+<@Z>çJ ` C���EeCRGjCR>��nC
LDNz>}L
>}Å O b p�GIGI@ b >¤��@ZGjJjEe@Bæ�p�JI@BL
>�GïN^LDE c LDQwÅÆEeCFJIp}Ee>�G"Ê^J ` @PGê@PG b N b �nJ6>}LòGj�\CR�F@ bDc @PGjJ.ìÜL
p c �8�}L
p}æ�J�2øÏ d @ÞÕ�JIp}EIC
d L��}C c G�Gep�� `Ub G?ÊlÒwÖPÒñÏ bDcPc L<ì L
>}C3JjLhQDCFJap}��� b JjCR�ÝÊ�@�Ö CDÖ&�nL
>���@PJI@BL
> bDc Ï���EeLDæ b æ�@ c @PJ)K � N^LDEICR� b GjJIG3�Úì3@BJ ` L
p}J&JjL�L
d p�� ` GILD� ` @PGjJI@Z� b JI@BL
>�Ö



î d ��@BEe@Z� bDc ìÜLDEIÔ `�b G6G ` Lñì3>ëJ `�b J6J ` CrGI@ d � c CU�?� _a� Êø÷\Ïh��EIL��nCRGIG�Q
@BADCR>�æ�K%ÊlÒwÖPÒñÏ b >���ÊlÒwÖáq
Ï `�b G b
EIC b GjL
> b æ c C6è�JhJjLÝEIC bDc Å c @BN:CÄ� b J b �w��� ¢ � kÄm^§ � � ��àÄ�H� gU�jk~m^§ �"4 iDgli à~� m � gH��þ � �:�ÄgliDm^§ � gM�Þiwg ×å� ¨ x @Z>��nC6J ` C
E b JI@BL
> bDc C6N:LDEhJ ` CÄ�}Cnè(>�@PJI@BL
>�ÊlÒwÖáq
Ïç@PGïJjL�J b ÔDC b JI@ d CnÅ)� `�b >}Q
@P>}QrìÜCR@BQ ` JjCR� b ADCFE b QDCULDNÜJ ` C6� b GIJhGIü�p b EICR�
LDæ�GjCFEeA b JI@BL
>�G b G b > b ����EILñÕ�@ dÄb JI@BL
> JjL¤J ` C��nL
>���@PJI@BL
> bDc A b Ee@ b >��nC�ú ýÈ Ê b > � p��\� b JjCR� CRGjJI@ dÄb JjC�LDN.J ` C
A b Ee@ b >��nC1��t\@BN�KDL
p c @PÔDC<ÏHt(@BJz@ZGzü�p�@BJjCh> b JIp�E bDc JjL"�}Cnè(>}Chú ýÈ >}LDJzL
> c K b G b ìÜCR@BQ ` JjCR� b ADCFE b QDC6LDNù� b GjJzÇ ý5 
 G
æ�p}J bDc GjLêLDN
� b GIJaú ý5 
 GFÖ�y ` @PGÜ>}CFìÿ@P�}C b EeCRGIp c JjCR�M@P>MÛ³L cZc CFEeG c CFA6
 Gçâ q<ä b >��Uy b K c LDE1
 G.â0/��wä ×�� � � gliD�ø�:� � ¥ � %ê�874 gj� �H� �e�?�jkz�wgl¥ � g3Êø÷1Ð�9
ÏÜÊÆOï�?� _a� Êø÷�Ð�9DÏjÏH{&J ` CÜ��EIL��nCRGeG�Ê^Ç6È+Ï1@ZG b Q b @Z>�Q
@BADCR>�æåKMÊlÒwÖPÒñÏHtåæ�p�J�>}L<ì�J ` C�GIü�p b EICR�
GjJjL�� `�b GIJI@P�çADL cPb JI@ c @BJ)K"G b JI@PGlè(CRG

ú ýÈ É�þ � � �:5(; Î þ 5 Ç ýÈ�Í 5 � <:= ; Î
> = ú ýÈ�Í = {øÉ�þ � �ëþaÊ@?ÜÏ+Ç ýÈ � > Ê@?aÏ ú ýÈ ÐÊlÒwÖA/
Ï
ì ` CFEeC�J ` C³þ 5 
 G b >�� > = 
 G b EIC³>}L
>}Å)>}CFQ b JI@BADCÜ� b E bDd CFJjCFEeGRt�?�@PG�J ` C�æ b �eÔXÅ)G ` @BN:J1LD�uCFE b JjLDE b >��ÚþÜÊ@?aÏHt > Ê@?ÜÏ b EICJ ` Cç�nLDEIEICRGI�uL
>���@P>}QÚ�uL c K�>}L d @ bDc G�@Z>�?�ì3@BJ ` �nL�CCBU�F@BCR>åJIG�þ 5 Ð > = Ö _ac C b E c KDt�ú ýÈ �nL
p c � `�b ADCçæ\CFCR>"�}Cnè(>}CR�M@P>dÄb >åK3LDJ ` CFE1EIC b GjL
> b æ c C&ì b K�GFt b >��çJ ` CFEICFN^LDEIC�@BJ
@ZG��\CFE `�b ��G\>}LDJ
JjLDJ bDcZc K?Gep}EI��Ee@ZGI@P>}Q³J `�b J b ì b ADC³LDN���@EDuCFEICR>åJ
�?� _�� ÅÆJ+Kå�\C d L��}C c G `�b G,F�LåL��}CR��J ` C6CR�nL
>�L d CFJjEe@P�FGHGlL
p}EH> bDc GFÖ�î b � ` LDNÜJ ` CRGjC d L��}C c Gïì b Gh@P>åJjEIL���p��nCR�
@P> LDEe�}CFE"JjL�@ d ��EeLñADC�p}�\L
> ÊlÒwÖáq
ÏULDE�ÊlÒwÖA/
ÏM@P>%GjL d CôGjCR>�GICDÖ x L d C�LDN.J ` C dº`�b ADC�Q b @Z>}CR�%�uLD�(p cPb Ee@BJ+K
GIp�� `�b G"I3C c GjL
>8
 GUâ0/wvwä³îaOï�?� _�� Ê^CnÕ��\L
>}CR>åJI@ bDc Oï�?� _a� Ï d L��}C c ì ` @ c C d L
GjJ.LDNaJ ` C d EIC d~b @P>}CR�ôL
> c K
LDN b � b �}C d @Z�h@P>åJjCFEICRGjJFÖH�}EIL d bÄdÄb J ` C dÄb JI@P� bDc �uL
@Z>XJ�LDNùA�@BCFì.t�>�LDJ bDcPc LDN&J ` C d°b EICê��@BEICR�nJ c K"�nL d � b E b æ c C
ìz@BJ ` J ` CïOï�?� _a� ��EIL��nCRGIGjCRGRÖ � LñìÜCFADCFERt�ìÜC3�}Lh>�LDJ `�b ADC ` CFEeC�J ` CzGj� b �nCzJjLÚ��@PGI�Fp�GIG�J ` CRGjC d L���@Bè(� b JI@BL
>�G
@P>���CFJ b @ c +�GjCFChN:LDE3CnÕ bDd � c ChÛÜL cPc CFEeG c CFAUCFJ bDc Ö?â0/wä�LDE x}` CF� `�b Ee��â0/Dqwä1N:LDE3EICFA�@BCFì � b �\CFEeGFÖ³é >Ýì `�b J�N^L cPc L<ìzGFt
ìÜC d L
GjJ c K�GjJI@P�eÔòJjLÝJ ` CMOï�?� _a� d L���C c&b >��ôìÜC~�}L�GjL�N^LDE.J+ì³L�EeC b GjL
>�GFÖ~y ` C�è�EeGjJ.@ZGïJ `�b JFt bDc J ` L
p}Q `
b ��� b EeCR>XJ c K¤GI@ d � c CDtù@PJIG b > bDc KåJI@Z�MGIJIp��}KôCnÕ�C d � c @Þè(CRGhJ ` Cr��@EBU�Fp c JI@BCRGhCR>��nL
p�>åJjCFEICR��ì ` CR> ìÜLDEIÔ�@P>}Q�ìz@BJ `
J ` @PG�� cZb GIG�LDN d L��}C c GFÖ x CR�nL
>�� c KDt�@BJ�@PG�L
>�CçLDN�J ` C d L���C c G ` C b A�@ c K"p�GjCR�Ý@P>"��E b �nJI@P�nCDÖI3LDJI@P�nC�J `�b J&ìÜC�� bDcPc Ê^Ç6È Ï b >6�3� _a� LDE³Oï�3� _a� ��EIL��nCRGIG b >���>}LDJ&J ` C�GIü�p b EICR�ê��EeL��nCRGIG�Ê^Ç ýÈ ÏHÖ�Ê x @P>��nC
æ\LDJ ` �nL
>åADCR>XJI@BL
>�G `�b ADChæ\CFCR>rp�GjCR��@Z>"J ` C c @BJjCFE b JIp�EICçì³Chì b >åJ�JjL dÄb ÔDCê� c C b E�L
p}Ez��EICFN^CFEICR>��nCDÖøÏJLK�MON�P	QRQ�MSN�TVUWP6QYX�UZTVK\[�]_^`[baRc�PdN�Mfe*e1Mfe�g é+Jï@PGïGjJjE b @BQ ` JjN^LDEIì b EH�òJ `�b J?CRü�p b JI@BL
>õÊlÒwÖA/
Ï?� b >�æ\C
EICFì�EH@BJjJjCR> b G b >��?�h-�� CRüåp b JI@BL
>rìz@BJ ` >}L
@PGjCji�È&{øÉ%Ç ýÈ � ú ýÈ {

ÊlÒH�OkaÊ@?aÏjÏ+ÇòýÈ Éÿþ����ÿÊlÒ�� > Ê@?ÜÏjÏli�ÈjÐ kaÊ@?ÜÏÜ{øÉ�þaÊ@?ÜÏ�� > Ê@?ÜÏ(ÓÊlÒwÖ0 åÏ
é NÜÊ^Ç6È+Ï³@PGaGjJjEe@P�nJ c K~GjJ b JI@BL
> b EeK b >��_mhÇ ýon�p t�Êqi�È+Ï³�nL
>�GIJI@BJIp}JjCRG b GjJjEe@Z�nJ c K~GjJ b JI@BL
> b EIK dÄb EeJI@P>}Q bDc Cç��@rD\CFEjÅ
CR>��nChGICRüåp}CR>��nCDÖ�é >"J ` C c @BQ ` JÜLDN�ÊlÒwÖ0 åÏHt(J ` C.@P�}C b LDN�A�@PCFìz@P>}QêJ ` CÚOï�?� _a� ��EIL��nCRGIG b G b >��?�h-�� ��EIL��nCRGIG
N^LDE�J ` ChGIü�p b EICRG�Ç ýÈ ì b Gz�nCFEIJ b @P> c K b N b J ` CFE�LDNùJ ` L
p�Q ` JFÖ

�zCF��EICRGjCR>åJ b JI@BL
>ôÊlÒwÖ0 åÏ³�nL
p c �ÄQ
@PADC3L
>}C?J ` C?@ cPc p�Ge@BL
>�J `�b J�J ` C3J ` CFLDEeK6N:LDEzOï�?� _a� ��EIL��nCRGIGjCRG d @BQ ` J�æ\C
b GÜC b GjK b GÜN^LDE��3�s-ò�ÿ��EIL��nCRGeGjCRGFÖzÊ@I b JIp}E bDcPc KDt�J ` Cï>}LDJI@BL
>MLDN � GI@ d � c @P�F@PJ)K.�.@PG b EIC cZb JI@BADCïL
>}C�+ b J ` LDEeL
p}Q `
GjJIp���KhLDN c @P>}C b E&��EeL��nCRGIGICRG b G&��EIL<A�@Z�}CR�êæåK�ÛÜEIL��eÔåìÜC cPc�b >��Äí b A�@PGzâ ã�ä�G ` LñìzG&J `�b J�GI@ d � c @P�F@BJ)K.� b > bDc GjL `�b ADC
bï` @BQ ` ��@ d CR>�GI@BL
>çLDNu�nL d � c CnÕ}@BJ)KDÖøÏ � LñìÜCFADCFERtuÊlÒwÖPÒñÏ d~b ÔDCRG�Ê^Ç È Ï b >}L
>�Å c @P>}C b E���EIL��nCRGIGFÖt�}LDE&J ` @PG��}CFA�@ b JI@BL
>
N^EIL d b�c @Z>}C b E?Ê��?�h-��ïÏ���EeL��nCRGIGÜL
>}C `�b G³JjL�� b K b ��EH@P�nCDÖ&�zN^JjCFEçÒ1�.KDC b EeGaLDN��3� _a� d L��}C cZc @P>}Q.ìÜC?Ô�>}L<ì

q



@BJz@ZG b~` @PQ ` L
>}CD{Üì³CÚÔ�>}L<ì ADCFEIK c @BJjJ c C b æ\L
p}J�J ` CÚJ ` CFLDEICFJI@P� bDc Ê^��EILDæ b æ�@ c @PGIJI@P�ñÏ&��EILD�\CFEIJI@BCRG�LDN��?� _a��b >��
Oï�?� _a� ��EIL��nCRGIGjCRGFÖ�y ` C � ��p�EICrJ ` CFLDEe@PGIJ�� b >��ëJ ` C � ��E b �nJI@Z� bDc CR�nL
>}L d CFJjEe@Z�F@ b >u�ôìz@ cPc �nCFEeJ b @P> c K8�}CR>XK
J ` @PG�GjJ b JjC d CR>XJFÖ � LñìÜCFADCFERt�Gjp�GIJÚJjLôQ
@BADC�GIL d C"CnÕ bDd � c CRG�LDNzJ ` C���@rBU�Fp c JI@PCRG.L
>}C `�b G�JjL�N b �nCD{rìz@BJ `ëb
N^CFìóCnÕ��nCF��JI@BL
>�GÄÊ^J ` C~�?� _a� ÊlÒñÏ b >�� Oï�?� _a� ÊlÒwtPÒñÏ d L��}C c GHÏ�ìÜC~� b >�@P>�QDCR>}CFE bDc >}LDJ.�}CR�F@P�}C�ì ` CFJ ` CFE b
Oï�?� _a� Êø÷�Ð�9DÏç��EIL��nCRGIG `�b G b GjJjEe@Z�nJ c K�GIJ b JI@BL
> b EIK�ADCFEeGI@PL
>�t1��EeLñA�@P�}CR��ìÜCÄÔ�>�Lñì¼J ` C~��@PGjJjEH@Bæ�p}JI@BL
>òLDNaJ ` C
ûùÈv
 G b >���J ` Ca� b E bDd CFJjCFEeGRt
ì³C���Lï>�LDJ�Ô�>}L<ì d p�� `6b æ\L
p}JùJ ` CaJ b @ c GùLDN(J ` C dÄb EIQ
@P> bDc ��@ZGjJjEe@Bæ�p�JI@BL
>�G
LDNùÊ^Ç6È+ÏHt
b >��rADCFEeK c @BJjJ c C b æ\L
p}J�J ` Chè(>�@BJjCnÅ)��@ d CR>�GI@PL
> bDc ��@PGjJjEe@Bæ(p}JI@BL
>�GFt�@�Ö CDÖ³J ` Ch�}CF�\CR>��}CR>��nChGjJjEep��nJIp�EICDÖ�wôCÚÔ�>}L<ì
bDcPd L
GIJ�>}LDJ ` @P>}Q b æ\L
p}J�J ` CçJ ` CFLDEICFJI@P� bDc ��EILD�\CFEIJI@BCRGaLDN d p c JI@BA b Ee@ b JjCçCnÕ�JjCR>�GI@BL
>�G�LDN��?� _a� ÅÆJ+Kå�\C d L���C c GFÖ

x p�EI��Ee@PGe@P>}Q c KDtFJ ` CÜGjJ b JI@PGjJI@Z� bDc CRGIJI@ dÄb JI@BL
>hLDN�J ` C�� b E bDd CFJjCFEeGùþ 5 b >�� > = @ZG�>}LDJ�JjLåLï��@rBM�Fp c JFÖ³Ê�y ` @PG
N b �nJ@PG b >ÝCRGIGICR>XJI@ bDc�b EIQ
p d CR>åJ3@Z>�N b ADL
p}EïLDN³Oï�?� _a� ��EIL��nCRGIGjCRGFÖøÏrOç@BADCR>ÝJ ` C�û È 
 G b EICê@P@P��GjJ b >�� b Ee�Ý>�LDE dÄbDc t
J ` C c @BÔDC c @ ` L�L��~N^p�>��nJI@BL
>MLDN�J ` CïADCR�nJjLDE�Ê^Ç Î ÐFÓFÓFÓñÐjÇ�x�Ï�� b >�æuC?ì�Ee@PJjJjCR>r�}Lñìz>
t b >��M�nL
>���@BJI@BL
> bDc\dÄb Õ}@ d p d
c @BÔDC c @ ` L�L���J ` CFLDEIKôK�@BC c ��G.�nL
>�GI@PGIJjCR>XJ b >�� b GjK d ��JjLDJI@Z� bDcPc Kô>}LDE dÄbDc CRGjJI@ dÄb JjCRGÚLDN�J ` CU� b E bDd CFJjCFEeGRÖ�y ` @PG
J ` CFLDEIK"EIC d~b @P>�G�A bDc @P�rCFADCR>�@BN�L
>}Ch�}CFA�@ b JjCRGzN:EIL d J ` CêO b p�GIGI@ b >�@PJ)K"LDNùJ ` C�û&È�
 GRÖÜy ` C.CRGjJI@ dÄb JI@PL
>�J ` CFLDEIK
N^LDE?Oï�?� _�� ��EIL��nCRGeGjCRG�@PG���EILñA�@P�}CR�"N^LDE�CnÕ bDd � c C.@P>ÝOïL
p}Ee@BCFEIL
p}Õ�â q�/wäÆÖJLK�M_e�TVyzTVUWP	Q�yuc{U|T~}OUWe1e*��M Ö�y ` CïOï�?� _a� Êø÷1Ð�9
Ï&CRü�p b JI@BL
>�GïÊlÒwÖPÒñÏHt
ÊlÒwÖA/
Ï�ìz@BJ ` @Z@P�Ä@P>�>�LñA b JI@BL
>�GÜû&È1GIp�� `
J `�b J�mêû É v b >��)mêû ý É Ò `�b ADC b GIJjEe@P�nJ c KrGjJ b JI@BL
> b EIK"è(>�@BJjChè�EeGjJ d L d CR>åJ?GjL c p}JI@BL
> Ê�ú ýÈ ÏÚÊ b >�� ` CR>��nC
Ê^Ç6È+Ïa@PG�GIJjEe@P�nJ c K"GjJ b JI@BL
> b EeK b Gzì³C cPc�b >�� `�b Gaè(>�@BJjCïA b Ee@ b >��nC<Ïa@BN

þ���� v b >��
�:5~; Î þ 5 � <:= ; Î > = n ÒùÓÊlÒwÖA�
Ï

x CFC"I3C c GjL
>¤â qDã�ä
N:LDEzJ ` CêOï�?� _a� ÊlÒwtPÒñÏz� b GjC b >���ÛÜL
p}QDCFEIL c1b >��� �@P� b EH��â ð<ä
N:LDE3J ` CçQDCR>}CFE bDc � b GjCDÖ
�aJÜJ ` @PG��uL
@Z>XJ�@PJ�@PG�ìÜLDEIJ ` JjL d CR>XJI@BL
> b �\L
GIGe@Bæ c C�GjL
p}EH�nC3LDN
�nL
>}N�p�GI@PL
>6QDCR>}CFE b JjCR�MJ ` EIL
p�Q ` æ\LDEIEIL<ìz@P>}Q

JjCFE d @Z>}L c LDQDK�N^EIL d �3�s-ò� d L��}C c GFÖ?é > b > bDc LDQDKÝìz@BJ ` �?�h-�� b >���@P>åJjCFQDE b JjCR�ô�?�h-�� Ê��?��él-ò�çÏz��EILwÅ
�nCRGIGjCRGRt�î�>}Q c C b >��MÛ³L cZc CFEeG c CFAÝâÞÒRöDä\�nL
@Z>}CR�~J ` Cï> bDd CÚ�^��m �)× gjiDm � ¥hOç�3� _a� Êø÷1Ð�9
Ï?Ê^éjOï�?� _a� Êø÷1Ð�9
ÏjÏ³��EIL��nCRGIG
N^LDE�J ` ChGI@PJIp b JI@BL
>"ì ` CR>

þ���� v b >��
�:5~; Î þ 5 � <:= ; Î > = É¾ÒùÓÊlÒwÖás
Ï

� c J ` L
p}Q ` J ` @PG�> bDd C3GjCFC d G�JjLêæ\Czüåp�@BJjCz@P>åJIp�@BJI@BADC3@P>6J ` Cï�3�s-ò� d L��}C c @P>}QçN^E bDd CFìÜLDEIÔ(t�@BJ�@ZG d @PG c C b ��@P>}Q
N^EIL dób >~�?� _a� �uCFEHGj�\CR�nJI@BADCDÖùé >���CFCR��t
J ` C�> bDd C.�:�(m �Æ× gjiDm � ¥3Gep}QDQDCRGjJIG�J `�b J�J ` CFEICz@ZG b p�>�@BJùEIL�LDJ���EeLDæ c C d t
b G�N:LDEù@P>åJjCFQDE b JjCR���3�s-ò� ��EIL��nCRGIGjCRGFtD�nL
>��nCFEH>�@P>}Q3J ` CÜGIJ b JI@BL
> b Ee@BJ+KçLDN�GIp�� ` Oç�3� _a� ��EIL��nCRGIGjCRGFÖ � L<ì³CFADCFEñt
J ` @PGï@PG?>}LDJçJ ` C�� b GjC6N^LDEçJ ` C~Oï�?� _�� ÊlÒwÖPÒñÏHtÜÊlÒwÖA/
Ï d L���C c ÖçÛ³L
p�QDCFEIL c�b >��� �@Z� b Ee��â ðñäù��EILñADC6J `�b JFt
@PN bDcPc
þ 5 
 G b >�� > = 
 G b EIC~�\L
GI@PJI@BADCDtaÊlÒwÖás
Ï ` L c ��G b >��¤J ` CM��@PGjJjEe@Pæ�p}JI@BL
>�LDN3û `�b GÚp�>åæ\L
p�>��}CR�ôGep}���\LDEIJ b >��8>}L
b JjL d @P>��FCFEIL}t\J ` CR>8ÊlÒwÖPÒñÏzìz@PJ ` ÊlÒwÖA/
Ï `�b G b p�>�@Püåp�C6�Ùm�gÙ� � m�� ¢ �nmÆiDm����D�(iwg ¢ � b p�G bDc GIL c p}JI@BL
>8Ê�ú ýÈ ÏhÊ bDc J ` L
p}Q `
ìz@BJ ` @P>�èu>�@BJjC�è(EeGjJ d L d CR>åJHÏ b >�� ` CR>��nCÄÊ^Ç6È+Ï³@PGaGjJjEe@P�nJ c KUGjJ b JI@BL
> b EIK b Gaì³C cPc Ê bDc æ\CR@BJÜìz@BJ ` @P>�èu>�@BJjC3GICR�nL
>��
d L d CR>åJHÏHÖ��H��m^§ ����� %ê�87 � i�� � @P>åJjCFQDE b JjCR��¥
� � �Ú�(�Dm àÄ� iw�ô�(�w���)�nmÆiDm����D�(iwg ¢ ¨

y ` L
p}Q ` ì³C6�}Lr>}LDJïÔ�>}Lñì�J ` C d L
GIJ?QDCR>�CFE bDc �nL
>���@BJI@PL
>�GzN^LDE.GjJjEe@Z�nJ?GjJ b JI@PL
> b Ee@BJ+KÝLDN b Oç�3� _a� Êø÷1Ð�9
Ï
��EIL��nCRGIG6ìÜC�Q b @P>�GIL d CÝ@P>}N^LDE dÄb JI@PL
> b æuL
p�J6J ` @PG���EILDæ c C d æåKë�nL
>�GI@Z�}CFEe@P>}Q�J ` CÝ�?� _a� ÊlÒñÏ�Ê�GjCFC�OïL c ��@BC

/



â qDq�ä b >�� x CR�nJI@BL
> ö�Ö0 8@P>�î d æ�EICR� ` JIG~CFJ bDc Ö âÞÒñð�ä^Ï b >�� Oï�?� _a� ÊlÒwtPÒñÏÝÊ�GjCFC)IzC c GjL
> â0/wvwäÆt�-ò@PÔDL
GI� `%b >��
x J*�b Ee@Z���b â qDswä^Ïz� b GICRGFÖ6Oç@BADCR>�J `�b Jhû�@PGïGjJ b >�� b Ee��>}LDE dÄbDc t b GIJjEe@P�nJ c KÝGIJ b JI@BL
> b EIK�GjL c p}JI@BL
>ëÊ^Ç È ÏzCnÕ}@PGjJIGï@P>
J ` Ch�?� _a� ÊlÒñÏa� b GjCÚ@PN�þR��� v b >���þ�Î��¤Ê�v�Ðeq�CC��ÏHt�ì ` CFEIC���@ZG�î�p c CFE1
 G��nL
>�GjJ b >åJÚÊ^CC��É�/�ÓA�DsDq�ÒùÓFÓFÓPÏHÖ��}LDE b
Oï�?� _a� ÊlÒwtPÒñÏ3��EIL��nCRGeG3J ` Cê�nL
>���@BJI@BL
>�G3þ��L� v b >���m c >
Ê�þ�ÎÙû ý � > ÎÙÏ n v b EIC�>}CR�nCRGIG b EeK b >���GIp.BU�F@BCR>åJ
N^LDEzJ ` CÚCnÕ�@PGIJjCR>��nChLDN b GjJjEe@P�nJ c KrGjJ b JI@PL
> b EIKrADCFEeGI@PL
>�LDNzÊ^Ç6È+ÏHÖ � CR>��nCêþ�ÎR� > Îs��Òh@PG��uL
GeGI@Bæ c CçN^LDE3�nCFEeJ b @P>
� ` L
@P�nCRG6LDN3þ�Î b >�� > ÎRÖ y ` CMQDCR>�CFE bDc Oï�?� _�� Êø÷1Ð�9
Ïê� b GjC�@ZGÚADCFEeK8�nL d � c @P� b JjCR��{ b GjJjEe@P�nJ c K¤GjJ b JI@BL
> b EIKGjL c p�JI@BL
> JjL ÊlÒwÖA/
Ï�CnÕ�@PGIJIGê@PN�J ` C"JjLD�õ|
K b ��p�>}LñA¤CnÕ��\L
>}CR>åJ�LDNzJ ` C"E b >���L d d~b JjEe@P�nCRG [ ÈïQ
@BADCR>�@P>�Ê�q�Ö0 åÏ
@PGï>}CFQ b JI@BADC�+ùGjCFC��çCRGIJjCR>õâ q� DäÆt1ÛÜL
p}QDCFEIL c�b >��� ³@P� b Ee�õâ s�t�ðñäÆt1í b A�@PG.CFJ bDc ÖMâÞÒC Dä&N^LDE d LDEICÄ�}CFJ b @ c G?L
>�J ` @PG
��@rBM�Fp c JÜ��EILDæ c C d Ö
� � ­�·�¸���±�­�¸ «h��À6­�¯M­�¶�À6­³¶�Ã&­
ÛÜCFN:LDEeCzJ bDc Ô�@P>}Q b æ\L
p}J�J ` C dÄb @P>~�nLDEICz@PGIGep}C�LDN�J ` C���EeCRGjCR>XJ�� b �\CFEt�$�B�w� × gjiw� ×�� ¥ ��4}� �u¥ � � �Ù� �^�"Ø��w�BiDm��^�ø��m ¢� c CFJzp�G�æ�Ee@BCCF�KUEIC d @P>��"J ` C.EIC b �}CFE?J ` C d LDEeCh�nL dÄd L
>òì b K�G3LDN d C b GIp}EH@P>}Q6J ` Ch��CF�uCR>��}CR>��nC.LDNùN�p}JIp}EIC
LDæ�GjCFEeA b JI@BL
>�G�L
>�J ` CR@PE�� b GjJ�ì ` @P� ` L
>}ChCR>��nL
p�>åJjCFEeGz@P>�J ` CçCR�nL
>}L d CFJjEe@Z�FG c @PJjCFE b JIp}EICDÖ&wôCÚN:L��Fp�G�L
>ÝJ ` EICFC
GIp�� `�d C b GIp�EICRG b >��rJ ` CR@BE��nL
>�>}CR�nJI@BL
>�GFÖ
� Mfc�e*UWe�T*M.Q�N
M�g y ` @PG3@PG bMd C b GIp�EICê��Cnè(>}CR�Ý@Z>ÝJ ` CÚN:LDEeCR� b GjJI@P>}Qr�nL
>åJjCnÕ�JFÖo�}LDE d~bDcPc KDt b ��EIL��nCRGeG3@PG?G b @P�ÝJjL
æ\C 4}� gH�H�:�Ùm � ��mÜ�:��Ø�iDgH��iw� �Ù� Ê�GICFChÛÜL cPc CFEeG c CFA b >���î³>}Q c C~â  wä^Ïa@PN

c @ d GIp}�È|�j� � È&{øÉ c @ d Gep}�È|�j� � mMÊ^Ç ýÈ � Ç��wÐjÇ"Í�ÎRÐFÓFÓFÓBÏ��OmUÊ^Ç ýÈ � Ç"ÎRÐjÇ��wÐFÓFÓFÓÞÏ � � v b Ö GFÖÊ�q�ÖPÒñÏ

él>¤ìÜLDEe��GRt b ��EIL��nCRGIGrÊ^Ç6È+Ïh@ZG 4�� gH�H�:�Ùm � �(m.�^�õØ�iwgÙ��iw� �H� @BN�J ` Cr��@EDuCFEICR>��nCRGÚæ\CFJ+ì³CFCR>ëJ ` C"N^LDEICR� b GjJIG6LDN3J ` C
�nL
>���@PJI@BL
> bDc A b Ee@ b >��nCRG b J�JI@ d CRGÚv b >��%Ò~ì3@ cPc >�CFADCFE���@PG b ���\C b ERt�LDE6@BN�G ` L��IÔ�GêJjL��nL
>���@BJI@BL
> bDc A b EH@ b >��nC
�\CFEeGI@PGIJ³@P>���Cnè(>�@BJjC c KDÖ�él>UJ ` Cï� b GIC.ì ` CR>MJ ` C c @ d @BJ³@P>�Ê�q�ÖPÒñÏa@PGav�t
m^§ � gjiDm � b J�ì ` @P� ` G ` L��eÔ�GaJjLÄ�nL
>���@BJI@BL
> bDc
A b Ee@ b >��nCêp c JI@ dÄb JjC c KM��@PC.L
p}J6Ê�@�Ö CDÖ.m^§ � gjiDm � b J3ì ` @P� ` � È³QDLåCRG3JjL"vXÏ�@PG b~d C b Gep}EIChLDN���CF�uCR>��}CR>��nCh@P>ÝJ ` C
N^LDEICR� b GjJI@P>}Q�N^E bDd CFìÜLDEIÔ(Ö�y ` CM>}LDJI@BL
>¤LDN��\CFEeGI@PGjJjCR>��nC~@P>¤A b Ee@ b >��nC~EICFN^CFEeGÚJjL � �w�(¥w��m����w�(iw��A b EH@ b >��nCRG b >��
>}LDJ3JjL~J ` CÚA b Ee@ b >��nCh@BJIGjC c N+Öay ` CFEICFN^LDEICh@PJz� b >òGIJI@ cPc æ\Ch�}Cnèu>}CR��@P> bUd C b >�@P>�QDN^p c ì b KÝì ` CR>rJ ` CÚA b EH@ b >��nC
LDNùÇ6È�@PG�@P>�èu>�@BJjCDÖ�}LDEÚCnÕ bDd � c CDt��nL
>�GI@P�}CFE b GjJjEe@P�nJ c K�GjJ b JI@BL
> b EeK�Oç�3� _a� ÊlÒwtPÒñÏç��EIL��nCRGeGçìz@BJ ` @P@Z�ô>}L
@PGjCÄGjCRü�p}CR>��nC�ÊÆû È Ï
G b JI@PGIN:K�@P>}Q�mêû�É�v b >���mêû ý É¾ÒwÖ�=?GI@P>�Q6J ` CçEICR�Fp}EeGe@BL
>�ÊlÒwÖ0 åÏHtu��@BEICR�nJ�� bDc �Fp cZb JI@BL
>rG ` L<ìzG�J `�b J

� È É � i Î � þ Î Ê�þ Î � > Î Ï È�Í�Î b Ó GFÓRÐ Ñ�� ÒùÓ

y ` p�G�J ` CêGjJ b JI@BL
> b EeKòOï�3� _a� ÊlÒwtPÒñÏz��EIL��nCRGIGz@ZGç�(�w�u� 4}� ge�Ù�Z�nm � ��ma�^�ôØ�iwgÙ��iw� �H� @BN b >��ÝL
> c K"@BN&þ�ÎR� > Î n Òwt
@�Ö CDÖaì ` CR>ÝÇ6È `�b Gzè(>�@BJjCçA b Ee@ b >��nCDÖ x�` L��IÔ�G�JjLU�nL
>���@BJI@BL
> bDc A b Ee@ b >��nCÚ��@ZG b ���\C b E b J3J ` ChCnÕ��uL
>�CR>XJI@ bDc E b JjC
Ê�þ Î � > Î Ï È Öòy ` CUGjJ b JI@PL
> b EIK�éIOï�?� _�� ÊlÒwtPÒñÏ d L��}C c ìz@BJ ` þ Î � > Î É®ÒM@PG 4}� gH�H�:�Ùm � ��mç�^��Ø�iwgÙ��iD� �H� t�@�Ö CDÖ
G ` L��IÔ�G�JjL~�nL
>���@BJI@BL
> bDc A b Ee@ b >��nC.>}CFADCFE3��@PCçL
p}JFÖ
^`UZ��UWQ� 8g él>~LDEH�}CFE³JjL d C b GIp�EIC3�}CF�\CR>���CR>��nCz@P>UJ ` CzJ ` CFLDEICFJI@P� bDc GjCFJjJI@P>}QÚLDN1GjJjEe@Z�nJ c K6GjJ b JI@BL
> b EIKUGjCRüåp�CR>��nCRG

 



@BJ�@PG��nL
>XADCR>}CR>�@BCR>XJ³JjLÚp�GICzGjL d C�Ô�@P>���LDN b à �E¡D�^� ×6� �w�(¥w��m����D��Ö���CR� bDcZc J `�b J b GjJjEe@P�nJ c K�GjJ b JI@BL
> b EIKÄGjCRü�p}CR>��nC
LDN�E b >��}L d ADCR�nJjLDEeG�¢ È @PGh�Ùm�gj�w� × � ¢Ýà �E¡D�^� × t\@PN&J ` CFEICêCnÕ�@PGIJ?�nL
>�GIJ b >XJIGj£ = Ê^J ` C à �E¡D�^� ×Ý� � �@¤ � � � ��m^�jÏ3GIp�� `
J `�b J

GIp}�¥�¦�§�¨ª©�«.¬q­v® ��¯ ¬W°t¦�§�¨�©�«z¬@­v± = ¯ � ËUÊ@²�³µ´6Ï��¤Ë~Ê@²ïÏ�ËUÊ@´6Ï � Éê{"£ =�¶ v b Gh· ¶ p ÖÊ�q�Öáq
Ï

y ` CÜE b JjC b Jùì ` @Z� ` £ =�¶ vï@PG bïd C b GIp�EICaLDN�J ` CaE b >}QDCaLDN(J ` C d C d LDEIKÚLDN�J ` CaJI@ d CaGjCFEe@PCRG³Ö&y ` CÜG c LñìÜCFE�£ =
QDL�CRG³JjL6v�t�J ` C?N^p�EIJ ` CFE³@Z>~J ` C?� b GjJÜJ ` C d C d LDEIK6LDN1J ` C3��EIL��nCRGeG³EeC b � ` CRGFÖ³y ` C3GICRüåp}CR>��nC�ÊW¢"È+Ï�@PG��nm�gl�D� × � ¢
à �r¡
�:� ×$¸ �^m^§ ×å� � àÄ� m�gH� � gjiDm � @BN\J ` CFEICzCnÕ�@PGIJ³�nL
>�GjJ b >åJIGº¹»� v b >���¼½�¤Ê�v�ÐRÒñÏ�GIp�� ` J `�b Jº£ ="¾ ¹¿¼ = N:LDE bDcPc·À�¾ÒwÖswôCÚEeCFN:CFE?JjLMí?L
p}Ô `�b >ëâÞÒRs�äùN:LDE b �nL cPc CR�nJI@BL
>ÝLDN&N b �nJIG?L
> d @ÞÕ�@Z>}QÄ��EILD�\CFEIJI@PCRGFÖaé >òì³LDEH��GFt
�nm�gl�D� × � ¢
à �r¡
�:� ×�¸ �^m^§ ×å� � à~� m�gÙ� � gliDm � GjJ b >���G�N:LDE b ��EIL��nCRGIG�J `�b JzN:LDEIQDCFJIG3@BJIG�� b GIJ�üåp�@Z�IÔ c KDÖ

y ` ChGIü�p b EICR����EIL��nCRGeGjCRGêÊ^Ç ýÈ Ï b >��8Ê�ú ýÈ Ï�G b JI@ZGjN:K"J ` ChN:L cPc Lñìz@P>�Qr�ÙmÆ� � §�i��nm�� � g �e�F� gHg � � �H� Ê^LDEï��@rD\CFEICR>��nC<Ï
��ÁR� iDm����D��{

Â È É [ È Â È�Í�Î �ÄÃ È ÐÊ�q�ÖA/
Ï
ì ` CFEeC

ÂMÈ É Å�Ç�ýÈ ÐFÓFÓFÓRÐjÇòýÈ�Í
�*Æ�Î ÐIú�ýÈ ÐFÓFÓFÓñÐIú�ýÈ�Í < Æ�Î(ÇCÈ Ð

[ È É

ÉÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ
Ë

þ�ÎÙû ýÈ ����� þ	�wÍ�ÎHû ýÈ þ6�Xû ýÈ > ÎHû ýÈ ����� > < Í�ÎHû ýÈ > < û ýÈÒ ����� v v v ����� v v
ÖÖÖ Ö Ö Ö ÖÖÖ ÖÖÖ ÖÖÖ ÖÖÖ ÖÖÖ ÖÖÖ
v ����� Ò v v ����� v v
þ Î ����� þ �wÍ�Î þ � > Î ����� > < Í�Î > <v ����� v v Ò ����� v v
ÖÖÖ ÖÖÖ ÖÖÖ ÖÖÖ ÖÖÖ Ö Ö Ö ÖÖÖ ÖÖÖ
v ����� v v v ����� Ò v

Ì�ÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍ
Î

ÐÊ�q�Ö0 åÏ

ÃÚÈ É Ê�þ��ñû ýÈ ÐIv�ÐFÓFÓFÓñÐIv�ÐIþR�DÐIvaÓFÓFÓ<ÐIvXÏ È Ó
î�ü�p b JI@BL
>rÊ�q�ÖA/
Ï bDcPc LñìzG�L
>}CaJjLïC d æ\CR�êJ ` C�GIü�p b EICR�ÄOï�?� _a� Êø÷�Ð�9DÏ���EIL��nCRGeGaÊ^Ç ýÈ Ï b >��êJ ` CÜGeüåp b EeCR�ÚADL cZb JI@ c Å
@BJ+K6��EIL��nCRGIG3Ê�ú ýÈ Ï�@P>ÄJ ` C,- b EeÔDLñA~� `�b @P>òÊ@Â È ÏHt b >��MGjLÚGjJ b >�� b Ee�ÄJ ` CFLDEIK6L
>ÄJ ` C d @ÞÕ}@P>}Qç��EeLD�uCFEeJI@BCRG&LDN
GIp�� `
� `�b @P>�G&� b >6æ\C b ��� c @PCR��Ö1y ` @ZG `�b GùæuCFCR>6��L
>}C�@P>6í b A�@PGùCFJ bDc Ö�âÞÒC DäÆÖ�Ïï>}C��nL
>�� c p�GI@BL
>êLDN(J `�b J&� b �\CFE�@PG�J `�b JFt
p�>���CFE d @ c �Ä�nL
>���@BJI@PL
>�G�L
>UJ ` Cï��@PGjJjEe@Pæ�p}JI@BL
>êLDN�û b >��U>}CFQ b JI@PA�@BJ+K6LDN
J ` C?JjLD�M|1K b ��p�>}L<AÄCnÕ��uL
>�CR>XJ³LDN
J ` C
dÄb JjEe@Z�nCRG [ È�Ê^ì ` @P� ` �nL
>���@BJI@BL
>UCR>�GIp�EICRG³GIJ b JI@BL
> b Ee@BJ+K}ÏHt}J ` C,- b EIÔDLñA"� `�b @P>ôÊ@ÂUÈ+Ï³@PGÜGjJjEIL
>�Q c K d @ÞÕ}@P>}Qhìz@BJ `
QDCFL d CFJjEe@Z�ÄE b JjCDtùì ` @Z� ` N b �nJÚ@ d � c @BCRGï@P>ôJIp�Ee>ôJ `�b J"Ê^Ç6È+Ï b >��%Ê�ú�È)Ï b EICÝ�Ùm�gj�w� × � ¢�à �r¡
�:� ×)¸ ��m^§ ×å� � à~� m�gÙ� �
gjiDm � �ÙÖ
JLK�MÐ[�ÑÓÒog �}LDE b >XKrGjJ b JI@BL
> b EIKrGjCRüåp�CR>��nCUÊ@Ô È Ï��}Cnè(>}CçJ ` C~i � mÆ� � �wgÙg � �Þi
m����w�Mk � � � m����w�òÊ�� _ ��Ï b G

�SÕzÊqÖuÏ�É��nLDEeE<Ê@Ô	��Ð�Ô6×XÏ(Ð ÖÀ�ÀØ�Ó
�



wôCÚG b K"J `�b JÚÊ@Ô(È)ÏÜCnÕ ` @Bæ�@BJIG?�B�w� × � gjiw� ×å� ¥ �Ù4}� �(¥ � � �H� ÊÛÚ�%zf?Ï�@BN�:× ; � � �.ÕzÊqÖ(Ï � É p ÐÊ�q�ÖA�
Ï
b >����H§��wgnm@�+gjiw� ×�� ¥ ��4}� �(¥ � � �Ù� LDJ ` CFEIìz@PGjCDÖ

� � b EIJI@Z�Fp cPb E��nL
>�GjCRü�p}CR>��nC.LDNùJ ` CÚGjJjEIL
>}Q d @BÕ�@P>�Qê��EILD�\CFEIJ)KUìz@BJ ` QDCFL d CFJjEe@Z�.E b JjC.LDN�Ê^Ç6È ÏÜ@PG�J `�b J

� �.Ü ¨ªÝ ¯ ÊqÖuÏ � ¾ �nL
>�GIJ b >XJ�¼ × N^LDEzGjL d CÓ¼½�¤Ê�v�ÐRÒñÏ�t
N^LDE b >åK d C b Gep}E b æ c CÚN^p�>��nJI@BL
>ÐÞ�t(ì ` CR>}CFADCFEïJ ` CRGjC6�nLDEIEIC cPb JI@PL
>�G b EICÚìÜC cPc �}Cnè(>}CR�
Ö3él>Ý� b EIJI@P�Fp cPb Eñt(@BNt��ß Ý ß
b >���� ÝHà b EIC�ìÜC cPc �}Cnèu>}CR�6J ` CRGjC3� _ �ùG³�}CR� b K6JjL"�FCFEIL b J b >~CnÕ��\L
>}CR>åJI@ bDc E b JjCDÖ � CR>��nC3ì³C dÄb KÄ�nL
>�� c p��}CD{

��� %ê�87 à �ñ¥ � �ø�êiwg � �(�Dm�¥ � �H� × � � ¥zkF�wg à �R¥ � �ß�:� × |1�zí6¨

I3CR@BJ ` CFE 4}� ge�Ù�Z�nm � � �Ù� >}LDEç�(�D�u� 4�� gH�H�:�Ùm � � �H� �^�ÝØ�iDgH��iw� �Ù�j¸ ��m^§Ýi6�Ù�Þ� ¸ gjiDm � �lk.¥ �I� i ¢ �jk � ÈzmÆ�Úv b EICç��@BEICR�nJ c K
�nL d � b E b æ c CÝì3@BJ ` J ` C�>}LDJI@BL
>�GÄLDNLÚ�%�f LDE à �r¡
�:� × Ö él>��}CFCR��t��\CFEeGI@ZGjJjCR>��nCÝ@P> A b EH@ b >��nC�@PG~�}Cnèu>}CR�õA�@ b
�nL
>���@PJI@BL
> bDc�d L d CR>XJIGÜì ` CFEIC b Ga|1�zí b >�� d @ÞÕ}@P>}Q b EICï�}Cnè(>�CR�U@P>~JjCFE d GÜLDN1p�>��nL
>���@BJI@BL
> bDc�d L d CR>åJIG b >��
��EILDæ b æ�@ c @BJI@PCRGFÖ6� c GILÝ>}LDJI@P�nCUJ `�b Jh|1�3í @PG.��Cnè(>}CR�ôL
> c KòN^LDE.è(>�@BJjC6A b EH@ b >��nC~GjJ b JI@PL
> b EIK���EIL��nCRGIGjCRGhì ` @ c C
d @ÞÕ}@P>}Q?�}L�CRG�>�LDJ��}CF�\CR>��ÚL
>�J ` CaGjCR�nL
>���LDEe��CFEùGIJjEep��nJIp}EICÜLDN�J ` CaJI@ d CÜGjCFEH@BCRGFÖt�}LDE&CnÕ bDd � c CDtDJ ` CÜéjOç�3� _a�
��EIL��nCRGIGê@PGêGjJjEIL
>}Q c K d @ÞÕ}@P>}Q}tù@�Ö CDÖ � N^LDEIQDCFJIG��ôü�p�@P�eÔ c K�@Z> J ` C"GjCR>�GICULDN�J ` CMp�>��nL
>���@BJI@BL
> bDc ��EILDæ b æ(@ c @BJI@BCRGRÖI3CFADCFEIJ ` C c CRGIG�@BJ�@PG bDc GjLç�\CFEeGI@ZGjJjCR>XJFt
@ÆÖ CDÖ�N^EIL d J ` C��nL
>���@BJI@BL
> bDc A b Ee@ b >��nC�GIJ b >����\L
@P>XJFt
@PJIG d C d LDEIKêCnÕ�JjCR>���G
@P>���Cnè(>�@BJjC c Kr@P>òJ ` C�� b GjJFÖL-ÝLDEeCFLñADCFERt�@BJ `�b Gç@P>�è(>�@PJjC.A b EH@ b >��nC dÄb EIQ
@P> bDc ��@PGjJjEe@Bæ(p}JI@BL
>�GFÖ � CR>��nC6N:LDEçGIp�� `
brd L��}C c �^m3¥
� � �6�(�
m à i�' � � � �}� � JjLrJ bDc Ô b æ\L
p}Jç|��zíêÖ�w ` CR>�L
>�CÄp�GjCRGïJ ` C�JjCFE d G �jc L
>}Q d C d LDEIK.�"LDE� |1�3í���t�L
>}Cïè�EHGjJ�>}CFCR��G�JjL dÄb ÔDCh� c C b E?@P>"ì ` @P� ` GjCR>�GjCçJ ` CFK b EeChp�GjCR��Ö
á ¹ Ã�²I«z¸u­�±¼²e«.«hâ ·ºã¾±�­�·�²lä�²e´3�R­ À6·ºã\·
åtæèç é�ê �����ìë �}�������

|
L
>�Q c LDQwÅÆEICFJIp}Ee> GjCFEe@BCRG Ê^Ç6È+Ï"LDNÚN^LDEICR@BQ
>ÿCnÕ}� `�b >}QDC E b JjCRGRt.GjJjL��eÔÿ@P>���@P�nCRG b >�� G `�b EICô��EH@P�nCRG `�b ADC¤J ` C
N^L cPc Lñì3@P>}Q���EILD�\CFEIJI@BCRG�@Z>r�nL dÄd L
>�{

í y ` CêG bDd � c Cê� _ ��î� Ý LDN�J ` C�� b J b @PG3JI@P>åK�N:LDE bDcPc�cPb Q
GFt�G b ADC��uL
GeGI@Bæ c K"J ` CÚè�EeGIJzL
>}CRG�+�J ` C�G bDd � c C
d C b >~@PG&>}LDJ�Ge@BQ
>�@Þè(� b >åJ c Kê��@rD\CFEICR>XJùN^EIL d �FCFEIL}Ö�y ` @PGù@P>���@Z� b JjCRG&J `�b JzÊ^Ç6È Ï�@PG b ì ` @BJjC�>}L
@PGIC���EIL��nCRGIGFÖ

í y ` C.G bDd � c C.� _ �ùG�î� ß Ý ß b >���î� Ý à LDN�J ` C b æ�GjL c p}JjCçA bDc p}CRG b >��rJ ` CR@PEzGIü�p b EICRG
ï b EeC bDcPc �\L
GI@BJI@BADCDt

ï ��CR� b KrN b GjJ�N^LDE�J ` Cïè�EeGIJ�N:CFì cZb Q
GFt

ï EeC dÄb @P> �jbDcPd L
GjJ��nL
>�GjJ b >åJ��~N^LDE cPb EeQDCFE cPb Q
GFÖ
y ` @PG�@PGaì `�b J�ì³C.� bDcZc J ` CLÚ�%�f �@ðï�I� m�Ö

s



time

lo
g-

re
tu

rn
s

1960 1970 1980 1990

-0
.2

0
-0

.1
5

-0
.1

0
-0

.0
5

0.
0

0.
05

time

al
ph

a+
be

ta

1960 1965 1970 1975 1980 1985 1990

0.
90

0.
92

0.
94

0.
96

0.
98

1.
00

ÒhUW 	��c�M)ñ8g@ò |
CFN^JF{ï¦��Þ�
m��lkïã����Dö xzó  ��wvDv��B� × �+g � m � gÙ�}�n¨)ô1§ ��¢X� iDg à iwg('ñ�ê�:�u¥w� � iDm � m^§ �~�H�Æ× �^�����^� × �lkêm^§ �
� iD� � �(¥
iwg ¢X� iwgF¨��z@PQ ` JF{Oô1§ �ò� �Ùm�� à iDm � ¥ôØ�iw� ��� �M�lkêþ�ÎR� > Îçkn�wg"iw�õ�^� � g � iw�H�^� × �Fi às4 � � �lk xuó  ��wvDvë�B� × �g � m � gH���n¨ � �ò�:����m���iw�(Oï�?� _�� ÊlÒwtPÒñÏ à �R¥ � � ¸ i�� � �Ùm�� à iDm � ¥"�w��m^§ � ��gH�Ùm³Ò1�wvDv�� � � � gHØwiDm����D�}�n¨½ô1§ � �Uþ�Îêiw�u¥
> Î ¸³� g � g � � � �Ùm�� à iDm � ¥Ý�w���:� � g � i��H�^� × �ni às4 � � �ê�jk.�H�öõ � Ò1�wvDvo��·L÷?ÒFvDvSøt·µ�%v�¨�ô1§ � �Bi �H� �ø���w�ôm^§ �,ù �li*¡D�:�
�^�(¥w� � iDm � m^§ � ¥
iDm � �lkhm^§ � �ÞiDm � �Ùm�� � � � gÙØ�i
m����w� � � � ¥3kn�Dghm^§ �6� �nm�� à iDm����w� 4 gj� �Ù� ¥ � g � ¨_ô1§ �ï× gji 4 §r�H§�� ¸ �h§�� ¸
m^§ � éIOï�?� _�� CCD\CR�nJ �n� �^�Þ¥�� �V4ú¸ § � ��m^§ � �ni às4 � � �H�öõ � �^� � g � i�� � �n¨

lag

A
C

F

0 50 100 150 200

0
.0

0
.0

5
0
.1

0
0
.1

5
0
.2

0
0
.2

5

lag

A
C

F

0 50 100 150 200

0
.0

0
.0

5
0
.1

0
0
.1

5
0
.2

0
0
.2

5

ÒhUW 	��c�M)ñ8göû |
CFN^JF{ � i às4 � �"� �8üõkF�wgrm^§ � xzó  ��wvDvë�B� × � g � m � gH�}�F¨�7 � g � iD�(¥ô�^� ¸ §�iDm�kn�D�:�B� ¸ �3øêm^§ � §��Dg(�
�öõR�w��mÆiD�³�ß�:� � �Ä�^� × gli 4 §
��¥w�Z� 4 �Bi ¢ �:� × �ni às4 � �~� �8ü��Uiwg � � � mçi��Um^§ � ã���� � �w�R�³¥ � � �Ù�Ý� iD�(¥��MÊÛý�ÒwÓáãDs
Ì
þ ÿ�Ï
� �DgHg � � 4 �w�(¥w�^� × mÆ�hm^§ ��� �8ü¤�jkÜ�^��¥ � i � �e�Ù��iD� ¸ §X��m � �(�w�:� � ¨��z@BQ ` JF{ � i às4 � �³� �8üÄkF�wg�m^§ � xzó  º�wvDv~i � �F�w� � m �
�B� × � g � m � gH�}�F¨

ð



y ` Czè�EHGjJ d CR>åJI@BL
>}CR�MC d �(@BEe@P� bDc ��EILD�\CFEIJ)K6LDN�J ` CïG bDd � c C?� _ �¤N:LDEaJ ` Cï� b J b è�JIGa>�@P�nC c K6ì3@BJ ` J ` C3N b �nJ
J `�b J³J ` C�Ç È 
 G�N^EIL dób Oï�?� _�� Êø÷1Ð�9
Ï&��EIL��nCRGIG b EIC3p�>��nLDEIEIC cZb JjCR�òÊ^��EIL<A�@Z�}CR�6J ` CR@BE³GjCR�nL
>�� d L d CR>XJ³CnÕ�@ZGjJIGHÏHÖ
��CR� bDcZc @P>}QUJ `�b J3J ` C6Oï�?� _a� Êø÷1Ð�9
Ï���EIL��nCRGeG b �nJIp bDcZc K `�b G3CnÕ��\L
>}CR>åJI@ bDcPc K"��CR� b K�@P>}Q b p}JjL��nLDEeEIC cPb JI@BL
>�GRt(ìÜC
dÄb KÄ�}L
p}æ�J�J `�b J b Oç�3� _a� ��EeL��nCRGIG³� b >U� b ��JIp}EICzJ ` Cz� b EIJI@Z�Fp cPb E�æ\C `�b A�@BL
p�E�LDN�J ` CzG bDd � c Cz� _ �ùG³LDN�J ` C
EIC bDc Å c @BN:C � Ç6È � 
 G b >��rÇ ýÈ 
 Gz�}CRGI�nEe@Bæ\CR� b G�J ` CÓÚ�%�f �@ð?�e� m�Ö

él>�LDEe�}CFE6JjL¤@ cPc p�GIJjE b JjC"J ` C d CR>åJI@BL
>}CR� � GjJ+K c @E�FCR�õG bDd � c Cr� _ �¾N b �nJIG3��ìÜC��nL
>�GI@P�}CFE~J ` C�� b @ c K c LDQwÅ
EICFJIp}EH>�GïLDN³J ` C x J b >�� b Ee� ó  �L�LDE1
 G"�wvDv��nL d �uL
Ge@BJjCÄGjJjL��IÔô@P>��}CnÕòN:EIL d o b >åp b EIK�q�tÜÒRã���/�t1JjLÝí?CR�nC d æ\CFE/�Òwt1ÒRãDãwv�ÖÜy ` CçG bDd � c C?� _ �ëLDN�J ` C c LDQwÅÆEICFJIp�Ee>�G b >��"J ` CR@BE b æ(GjL c p}JjCïA bDc p}CRG.Ê�� bDcPc CR��i � �n�D� � m � �Þ� × � g � m � gÙ�}�
@P>�ì `�b J~N^L cPc L<ìzGHÏ b EIC���@PGI� cPb KDCR� @P> �ù@BQ
p}EeC�/�Öáq�Ö y ` CòG bDd Cò� b J b GjCFJUìz@ cPc æ\C�p�GjCR� @Z>�J ` CòGICRüåp}C c JjL
GIp}æ(GjJ b >XJI@ b JjC d L
GjJ�LDNùL
p}EzGIJ b JjC d CR>XJIGRÖ

x @Z>��nCÝJ ` C�Oï�?� _a� Êø÷�Ð�9DÏ~��EeL��nCRGIG"� b >�>�LDJM�}CRGe�nEe@Bæ\C�J ` C�LDæ�GjCFEeADCR�%G bDd � c C�� _ �óæ\C `�b A�@BL
p�EU@P> b >
b �}CRü�p b JjCôì b KDtçìÜC dÄb K b GjÔ N^LDE bDc JjCFEe> b JI@BADCôCnÕ�� cPb > b JI@BL
>�GMLDNêJ ` @PGM� ` CR>�L d CR>}L
>�Ö é >%J ` C c @PJjCFE b JIp}EIC
A b Ee@BL
p�G b >�GIì³CFEeG `�b ADCÚæuCFCR>�Q
@BADCR>rì ` @Z� ` ìÜCh>}Lñì ì b >åJzJjL d CR>XJI@BL
>
Ö

åtæ�� é�ê ���������� M!$�}�������

y ` CÝCRGjJI@ dÄb JI@BL
> LDNhOï�3� _a� ��EIL��nCRGeGjCRGÄL
> c LDQwÅÆEICFJIp}EH>õ� b J b ��EIL���p��nCRG6ìz@BJ ` EICFQ
p cPb Ee@PJ)KëJ ` C�N^L cPc L<ìz@P>}Q
EICRGIp c JIGF{

í ��LDE c L
>�QDCFEÚG bDd � c CRGFt1J ` CÄCRGjJI@ dÄb JjCR� � b E bDd CFJjCFEHGÚþ Î ÐFÓFÓFÓñÐIþ � b >�� > Î ÐFÓFÓFÓRÐ > < LDN�J ` C d L��}C c ÊlÒwÖPÒñÏHtÊlÒwÖA/
Ï�GIp d p��rJjLÄA bDc p}CRG � �B��� � JjLÄL
>�CDÖ

í w ` CR>ôG ` LDEIJjCFE.GIp}æ�G bDd � c CRG b EIC6p�GjCR��N^LDEçCRGjJI@ dÄb JI@BL
>
t�J ` C6GIp d LDN�J ` C6�nL�CCBU�F@BCR>åJIGFt bDc J ` L
p}Q ` >}LDJ
G dÄbDcPc tu�ÙmÆi ¢ ��i ¸ i ¢ N^EIL d ÒwÖ

wôC�ìz@ cPc EICFN:CFE1JjL�J ` CRGjC�J+ì³LzEICFQ
p cPb Ee@PJI@BCRG b G
J ` C�� ��� %ê�87 �@ðï�I� m�ÖR�ù@BQ
p}EIC�/�ÖPÒ�@ cPc p�GjJjE b JjCRG(J ` C�éjOç�3� _a� ÊlÒwÐRÒñÏ
�@ðï�I� m\ì3@BJ ` J ` C xzó  ��wvDv6� b J b Ö

y ` C�è�EeGIJ d CR>åJI@BL
>}CR�MGjJ)K c @E�FCR�UN b �nJ d LDJI@PA b JjCR�MJ ` Cï@P>åJjEIL���p��nJI@BL
>6LDN
J ` CzéIOï�3� _a� Êø÷1Ð�9
Ï���EIL��nCRGIGïÊlÒwÖás
Ï
æ�KÚî�>�Q c C b >��êÛÜL cPc CFEeG c CFA~âÞÒRö�ä b G b �\L
GIGI@Bæ c C�QDCR>}CFE b JI@P>}Qï��EIL��nCRGIG�N:LDE c LDQwÅÆEeCFJIp}Ee>�GFÖù=?>��}CFEùJ ` C b GIGIp d ��JI@BL
>�G
Q
@BADCR> b æ\LñADCDt�@Z>U� b EIJI@P�Fp cPb E�mêû ý É¾Òwt}J ` C?éIOï�?� _a� d L��}C c\`�b G b GjJjEe@Z�nJ c K~GjJ b JI@BL
> b EIKUGjL c p}JI@BL
>�t�æ�p}JÜJ ` C
Ç6Èv
 G.�}Lò>}LDJ `�b ADC b è(>�@PJjC�GICR�nL
>�� d L d CR>XJFÖ~y�LÝGjCFC~J ` @PGïJ b ÔDC~CnÕ��\CR�nJ b JI@BL
>�GÚ@P>�J ` C~�}Cnèu>�@P>}QMCRüåp b JI@BL
>
ÊlÒwÖás
Ï b >���>}LDJjC.J `�b Jsmhú ý É mhÇ ý {

mÚú ý É�þ���� �:5~; Î þ 5 m.Ç ý � <:5(; Î > = mhú ý Éÿþ����ÄmÚú ý Ó
x @P>��nC3þR��� vÚ@ZG³>}CR�nCRGeG b EIK~N^LDE�GjJjEe@P�nJaGjJ b JI@BL
> b Ee@BJ)KDtzmÚú ý É p N:L cPc LñìzGFÖ&�}LDE b >MéIOï�?� _�� ÊlÒwtPÒñÏÜ��EIL��nCRGeGFt�@PN
J ` Ca��@PGjJjEH@Bæ�p}JI@BL
>.LDNuû�G b JI@ZGlè�CRGùGjL d C d @ c � b GIGIp d ��JI@BL
>�GaÊ�GIp�� `êb GùJ ` C³CnÕ}@PGjJjCR>��nCaLDN b �}CR>�GI@BJ)Kçì3@BJ ` @Z>�è(>�@BJjC
GIp}���uLDEeJHÏHt<@BJ
N^L cPc L<ìzG�N^EIL d b � cPb GIGI@P� bDc EICRGIp c J�LDN.�.CRGjJjCR>Mâ q� 
äuÊ�GjCFC bDc GjLïO?L c ��@BCzâ qDq�äXN^LDE b > bDc JjCFEe> b JI@BADC���EIL�LDNHÏ
J `�b J

Ë~Ê^Ç»� ù Ï ���nL
>�GjJ b >XJ ù Í ýùÐ ù ¶ p Ó

ö



wôChEeCFN:CFE�JjL�-ò@BÔDL
Ge� `Ýb >�� x J*�b Ee@P���b â qDswä1N:LDE3�}CFJ b @ c G b >���N^p}EeJ ` CFE�EICFN^CFEICR>��nCRGFÖ
�aJ�J ` @PG��\L
@P>åJa@PJ�@PG�@ d �\LDEIJ b >åJ�JjL~>}LDJI@P�nChJ `�b J

m^§ � � ��� %Ú�87 à �ñ¥ � �ùiw�(¥Mm^§ � Ú�%zf �(�Dm����w� iwg � �^� � � às4 i
m�� � � � Ö
él>��}CFCR��t&L
p}EÄ��Cnè(>�@BJI@BL
>¤LDN�Ú�%�f°@P> JjCFE d G�LDN3J ` C"� _ � @PG�>}LDJ b ��� c @P� b æ c CUGI@P>��nCUJ ` Cr� _ �¾@PG�>}LDJ�ìÜC cPc
�}Cnè(>�CR��Öêy ` p�GRt�� k3J ` C6éIOï�3� _a� d L��}C c ì b G.�nLDEIEICR�nJFtù@P>�� b EIJI@Z�Fp cPb EïJ ` CÄA b Ee@ b >��nCÄ@Z>�è(>�@BJjCDt\J ` CÄG bDd � c C
� _ �ùG�LDNaÊ^Ç6È ÏHt1Ê � Ç6È � Ï b >���Ê^Ç ýÈ Ï³ìÜL
p c �MCRGjJI@ dÄb JjC.>}LDJ ` @P>�Q d C b >�@P>}QDN�p c Öù� � cZb p�GI@Bæ c CzCnÕ�� cPb > b JI@BL
>MLDN�J ` C
C d ��@PEe@P� bDcPc K6LDæ(GjCFEIADCR�)Ú�%�f �qð?�I� m\ì³L
p c �rJ ` CR>ræ\CD{
é N�m^§ � � ��� %ê�87 à �R¥ � ���Z�.m^§ �ï×�� � � gli
m��:� ×L4 gl� �H� �H�ê�lkhm^§ � �Þ� × �+g � m � gÙ�}�3øam^§ � |1�3í¾CCDuCR�nJê§�iw�.�(�Dm^§X�^� × mÆ�

¥
� ¸ ��m^§Ä|1�3í��³�^m³�Z�ï�Ù� às4 � ¢ iD�ôiDgÙm�� kni � m³�H�^� �H� m^§ � �Fi às4 � �.� �8ü��Ú¥
�U�(�Dm à~� i�� � g � iD� ¢ m^§X�:� × ¨
y ` @PG��\L
@P>åJ�LDN�A�@PCFì `�b G³æ\CFCR>MN�p}EIJ ` CFEÜCnÕ�� c LDEICR�"@P>�-ò@BÔDL
Ge� `rb >�� x J*�b Ee@Z���b â qDswäÆÖ�y ` CFEIC?ì³Cç��@ZGI�Fp�GIG³J ` C

æ\C `�b A�@BL
p}E�LDN�J ` C�G bDd � c C�� _ �"N^LDE
J ` C c CRGIG�CnÕ�JjEIC d C�� b GjC³LDN b > �jbDcPd L
GjJ�@P>XJjCFQDE b JjCR�u�3Oï�?� _a� ÊlÒwtPÒñÏ d L��}C c
ì ` CR>òþ�Î � > Îï@PG c CRGIG3J `�b >�tuæ�p}Jz� c L
GICÚJjL�ÒwÖ3él>�J ` @PG3� b GICDtuJ ` Cê� _ �ùG?N^LDE3J ` C c LDQwÅÆEICFJIp�Ee>�G b >�� b æ�GIL c p}JjCc LDQwÅÆEICFJIp�Ee>�G b EIC~ì³C cPc ��Cnè(>}CR� b >��ôJ ` C~�nLDEIEICRGj�\L
>���@P>}Q"G bDd � c CÄ� _ ��G `�b ADCDt��\L
GIGI@Bæ c KDt b�d C b >�@P>�Q}ÖÄy ` C
L
p}JI�nL d CÚLDNùJ ` @PGaEICRGjC b EH� ` @ZG�ADCFEIK d p�� ` @P> c @P>}Cïìz@BJ ` J ` Cç��EICFA�@BL
p�G���@PGe�Fp�GIGI@BL
> b >��Ý� b >�æ\C.GIp dÄd~b Ee@PGjCR�
b G�N^L cPc L<ìzGFÖ

í Ç `�b G��\L<ì³CFE cPb ì æ\C `�b A�@PL
p}E�@P>"J ` CçJ b @ c GF{

J ` CFEIC.CnÕ}@PGjJIG
	�� qêæ(p}J � �B��� � JjLUq6Gep�� ` J `�b JzË~Ê^Ç � ù Ï&���nL
>�GjJ b >XJ ù Í�� b G ù ¶ p Ö

í é NuJ ` Cz� _ ��@PG&ìÜC cPc �}Cnèu>}CR��tDJ ` C�E b JjC�LDNu�nL
>åADCFEIQDCR>��nC?LDNuJ ` CzG bDd � c C b p}JjL��nLDEeEIC cPb JI@BL
>�G3Ê^LDNuJ ` C�Ç È 
 GFt
� Ç6È � 
 GRt}Ç ýÈ 
 GHÏ�JjL�J ` CR@BE��}CFJjCFE d @P>�@PGjJI@Z���nL
p�>åJjCFEI� b EIJIG�@PG � ¡
m�g �nà~� � ¢ �H�B� ¸ +�@BJ�@PG³J ` CçG c L<ì³CFE�J ` C?G d~bDcPc CFE
J ` C.A bDc p}CçLDN
	
Ö

í é N\J ` C3� _ ��@PG�>�LDJ��}Cnè(>}CR�òÊ��}CF�\CR>���@P>}QçL
>�	�t�J ` @PG�� b > `�b ���\CR>6N^LDE³�nCFEeJ b @P>~�\L<ì³CFEeG�LDN�J ` C b æ�GIL c p}JjC
c LDQwÅÆEICFJIp}Ee>�GÙÏHt}J ` ChG bDd � c C b p}JjL��nLDEIEIC cPb JI@BL
>�G��nL
>XADCFEeQDCÚ@P>r��@ZGjJjEe@Bæ�p�JI@BL
>~JjL b �(�w�u�j¥ �)×å� � � gjiDm � �ß� à ��m�Ö

y ` p�GFt�@PN�L
>}C b GIGIp d CRG b > �jbDcZd L
GjJ3@Z>XJjCFQDE b JjCR���"Oï�?� _a��d L��}C c
b G c LDQwÅÆEICFJIp}EH>�QDCR>}CFE b JI@Z>}QÄ��EIL��nCRGIGFt(J ` C
G bDd � c C.� _ �ë@PG b Q b @P>Ý>}LDJ�ADCFEIK d C b >�@Z>}QDN^p c Ö

� c J ` L
p}Q `êb �uL
GeGI@Bæ c C�CnÕ�� cZb > b JI@BL
>ÚN:LDE�J ` Ca|1�zí CCDuCR�nJFtXJ b Ô�@P>�Q3J ` CÜéIOï�3� _a� CCDuCR�nJ b J�N b �nCaA bDc p}CÜ�nL
>�Å
JjE b ��@Z�nJIGzLDJ ` CFE?C d ��@PEe@P� bDc è(>���@P>}Q
GFÖa�3Gzì³C `�b ADC bDc EeC b �}K d CR>XJI@PL
>}CR��t b GeGIp d @P>�Q b >ÝCRGjJI@ dÄb JjCR��Oç�3� _a�
d L��}C c Ê�@�Ö CDÖ b >ë@P>åJjCFQDE b JjCR�ëLDE �jbDcPd L
GIJê@P>åJjCFQDE b JjCR�u��Oï�?� _a� Ï b GêQDCR>}CFE b JI@P>}Q���EIL��nCRGIGÚN:LDE c LDQwÅÆEICFJIp�Ee>�G
��EICRGep}���\L
GjCRG b J b @ c @Z>��}CnÕ�	ÝLDN�Ê^LDE3� c L
GIC.JjLåÏ�q�Ö � LñìÜCFADCFEïJ ` C.CnÕ}@PGjJI@P>�Q�GIJ b JI@PGjJI@P� bDc CFA�@P��CR>��nC.G ` L<ìzGzü�p�@BJjC
�nL
>åA�@P>��F@P>}Q c KrJ `�b JïJ ` CêJ b @ c G?LDN�EeC bDc�c LDQwÅÆEICFJIp}Ee>�G b EIC�>}LDJçGjL ` C b AåK6+1GjCFCêN:LDEçCnÕ bDd � c CL-��p cPc CFE3CFJ bDc Ö~â qDö�ä
b >���î d æ�EICR� ` JIG�CFJ bDc ÖzâÞÒñð<äÆÖwôCê� b >rL{DuCFE3J)ìÜL bDc JjCFEH> b JI@BADC.CnÕ�� cPb > b JI@PL
>�GaN:LDEzJ ` Ch�}CFA�@ b JI@BL
>"LDN�	rN^EIL d q�Ö

ã



í y ` C.GjJ b JI@PGjJI@Z� bDc CRGjJI@ dÄb JjCRGzLDN�	 b EICç�\L�LDERÖ
í y ` C�� ��� %ê�87 �qð?�I� m�@PGÄGj��p�Ee@BL
p�G b >���L��F�Fp}EeG �e�I� i � � � J ` CòOï�?� _a� ��EIL��nCRGIGÄ@ZGÄ>}LDJ b GIp�@BJ b æ c C
d L��}C c N^LDEzJ ` C.� b J b Ö

y ` C3è�EeGIJ³N b �nJ `�b GÜæuCFCR>"��@ZGI�Fp�GIGjCR�U@P>M�}CFJ b @ c Ê�GjCFCçî d æ�EICR� ` JIGaCFJ bDc ÖzâÞÒñð<ä b >��MJ ` C?EICFN^CFEICR>��nCRGaJ ` CFEeCR@P>d+�GjCFC
bDc GjL x J*�b Ee@Z���b â0/� 
ä^Ï b >��M� b >�>}LDJaæuCï>}CFQ c CR�nJjCR�
Ö � L<ì³CFADCFERtu�}CRGj��@PJjCzJ ` C cPb EIQDC?A b Ee@ b JI@BL
>MLDN1CRGIJI@ dÄb JjLDEeGÜN^LDE�	
L
p}E�CnÕ��\CFEe@BCR>��nC.G ` LñìzGR{

ô1§ � � ��à �lk � �Ùm�� à i
m � ¥ ��� %Ú�87 � � �@¤ � � � ��m^�h�:� � �B��� � mÆ�MÒ y��ZXLyf}8e ¸ § � ���w� �Ú� � � �hi~� �C¤ � � � ��m�� ¢ �B�w� ×
�Þ� × � g � m � gÙ��� � gH� � �(ø �n� m��^m � � � iw�:� ¢ �nmÆi ¢ �êi ¸ i ¢ kÙgl� à Ò ¸ § � � � �nm�� à iDm��^� × �D�ò� à iw�:� � gh� ��� �Fi às4 � � �n¨

Ê x CFCêN:LDEïCnÕ bDd � c CL�ù@BQ
p}EIC�/�ÖPÒwÖøÏòy ` @PGzLDæ�GjCFEIA b JI@BL
>�GjCFC d G?JjL"@P>���@P� b JjCÚJ `�b J b Oç�3� _a� ��EIL��nCRGeG?@ZGz>}LDJ b
GIp�@PJ b æ c C d L���C c�b >��òJ `�b JçJ ` C½� ��� %ê�87 �@ð?�e� mù@PG�GIp�GjJ b > b EIJI@BN b �nJFÖ x @Z>��nC6� `�b >}QDCRG.LDN�J ` CÄGjJjEHp��nJIp}EIC�@P>
c L
>}Q c LDQwÅÆEICFJIp}EH>UGjCFEH@BCRG b EeC d p�� `"d LDEeC c @BÔDC c KêJ `�b >M@Z>~G ` LDEeJ�L
>}CRGFt�J ` C?N^L cPc Lñì3@P>}Q6§ ¢(4 �
m^§ � �Ù�Z�çÊ^ì ` @P� ` QDL�CRG
æ b �eÔMJjLUí?@PCFæuL c ��âÞÒ1��ä b >��r| bDd L
p}EICRp�Õ b >���| b GjJjE b �\CRGhâ q���ä^Ï�GjL
p�>���Ga� cPb p�GI@Bæ c CD{

ô1§ � éjOï�?� _a� CCDuCR�nJ��:�Ú¥ ��� mÆ�U�(�w�u�+�ÙmÆiDm����w�(iDgH��m ¢ �:���B� × � g � m � gH��� � gH� � �F¨
é Jz@PG��\CFE `�b ��GaJ ` C.JI@ d CçJjLUGjL�LDJ ` C.J ` Chì³LDEIEH@BCR�rEIC b �}CFEzì ` L `�b Gz>}LDJ�N^LDEIQDLDJjJjCR>ÝJ `�b JzL
p}E b @ d ì b GzJjL

CnÕ�� cPb @P>òJ ` C�Ú�%zf �@ð?�e� m�@P>�J ` C b æ�GjL c p}JjC c LDQwÅÆEeCFJIp}Ee>�GFÖhé+J.GjCFC d GïJ `�b J.@P>�GjJjC b ��LDNÜ�}L
@P>}QMJ `�b JçìÜC6CR>��}CR�
p}�"��@PGI�Fp�GIGI@P>}Qç�\L
GIGe@Bæ c C��nL
>�>�CR�nJI@BL
>�GÜæ\CFJ)ìÜCFCR>UJ ` Co� ��� %ê�87 �qð?�I� m b >��M>}L
>�Å)GjJ b JI@PL
> b Ee@BJ+KDÖ � L<ì³CFADCFEñt�G ` C
G ` L
p c �ÄEICRGIJÜEeC b GIGIp}EICR�
tåJ ` Cç�}CFJjL
p�EÜì b G��}C c @PæuCFE b JjC b >��Mæ�EIL
p�Q ` Jap�Ga� c L
GjCïJjL�J ` Cçüåp�CRGjJI@BL
>Mì³Cïæ\C c @BCFADC3JjL
æ\C.�nCR>XJjE bDc JjL~J ` C.p�>��}CFEeGjJ b >���@P>}QêLDN�J ` Ch@PGIGIp�C b J `�b >���{

�e�.��m 4 �w�e�H� � � � m^§�i
m � �Dm^§�øam^§ � |1�3í°iw�(¥"m^§ � éIOï�?� _a� CCDuCR�nJIGCø�iwg ��� i � � � ¥ �n¢ m^§ � �ni à~� �Ù� às4 � � g � i��n�D�(�Q�P	Q��3e�T*yzT�UZP6Q�y�c�UZT~} P���T�K�M���yuT*y��
� �uL
GeGI@Bæ c C b >�GjìÜCFE3@ZGaQ
@BADCR>�@P>rJ ` C.>}CnÕ�J3GjCR�nJI@BL
>�Ö

åtæZå  ê �����&*)��� � ê �8�1���&�³�����w�����! ��ò���"������ M!$���X�ù���(�������

él>òLDEH�}CFEïJjLrADCFEe@BN^KÝ@P>òì ` @P� ` �\CFEe@BL��òLDN�JI@ d C b Oï�?� _�� Êø÷1Ð�9
Ï d L��}C c Q
@BADCRG b QDL�L��òè�JïJjL"EIC bDc Å c @PN:Cê� b J b
ìÜCh�nL
>�GjJjEep��nJjCR� b QDL�L���>�CRGIG�LDN�è�J�JjCRGjJzGIJ b JI@PGjJI@P�.@Z>"J ` C.Gj�\CR�nJjE bDc �}L d~b @P>�{

# x {øÉ þ ÿ Gep}�$ ¦&% � ¬ ')( *****
x Í�Î:× ; Î

î � Ý ÊqÖuÏ
â A b E<Ê^Ç � Ç�×XÏ)ä Î,+ ý Ge@P>�Ê.-}ÑIÏÑ

***** ÓÊq/�ÖPÒñÏ
=?>��}CFE?J ` CÚ>�p cPc�` K��\LDJ ` CRGI@PGzJ `�b J�Ê^Ç6È+Ïz�nL d CRGïN^EIL d b Oï�?� _a� Êø÷�Ð�9DÏ d L��}C c ìz@BJ ` Q
@BADCR>Ý� b E bDd CFJjCFEeGïþ 5
b >�� > = tuA b E<Ê^Ç��nÇ�×XÏz� b >�æ\CÚ� bDc �Fp cZb JjCR��Ö,-�@BÔDL
GI� `ôb >�� x J*�b Ee@P���b â q
ð<äù��EILñADCR��p�>��}CFEzJ ` C6>�p cPc
` K��uLDJ ` CRGI@PGb >�� b GIGep d @P>}Q b è(>�@BJjC) DJ ` d L d CR>XJrN^LDErÇ t?J `�b J # x �nL
>åADCFEIQDCRGò@P>���@PGjJjEe@Pæ�p}JI@BL
>�JjL�J ` C�GIp}��EIC d p d
LDN b Û³EeLñìz>�@ b >¤æ�Ee@P�}QDCML
> â v�Ð0/uäÆÖ�y ` p�G�J ` C c @ d @BJhJ ` CFLDEeK¤N^LDE # x @PG�ADCFEeK d p�� ` J ` C�G bDd C b G�N^LDEÄJ ` C
� cPb GIGe@P� bDc �çL cPd LDQDLDEILñA
! x�d @BEH>}LñA�QDL�L���>�CRGIG&LDNuè�J�JjCRGjJÜGjJ b JI@PGjJI@Z�{+��nN Ö x�` LDE b �eÔ b >���wôC cPc >�CFE3â0/�/�äÆÖùé >½��@PQ
p}EIC

ÒFv



/�ÖA/�ìÜCÝG ` L<ì ` L<ì L
>}C�� b > b ��� c K # x @P>8LDEe�}CFEÄJjL¤�}CFJjCR�nJ~� `�b >}QDCRG~@P>ëJ ` CòOï�3� _a� GjJjEHp��nJIp}EICrLDN?J ` C
xzó  º�wvDv c LDQwÅÆEICFJIp}Ee>ÿGICFEe@BCRGFÖóy ` C�QDE b � ` G"G ` L<ì J `�b J�m^§ ��� � � �w�(¥w��m����D�(iw�.ØwiwgH��iw� �Ù� �jk�m^§ � �Þ� × � g � m � gÙ�}�
Ø�iDgH� � �Ú�Ùm�gj�w� × � ¢ m^§Xgj� �
× §ôm�� à~� Ö3�¾N^EICRüåp�CR>XJ c KrEeCnÅÆCRGjJI@ dÄb JjCR��Oï�?� _a� ÊlÒwtPÒñÏ d L��}C c GjCFC d G?JjL"� b ��JIp}EICêJ ` C
� `�b >}QDCÚ@P>"A b Ee@ b >��nCDÖ

� Q cPb >��nC b J,�ù@BQ
p}EICRG�/�ÖA/ b >���/�Ö0 UG ` LñìzG�ü�p�@BJjC.�nL
>åA�@P>��F@P>}Q c K({1 � �H4 iDgÙm�� �F� �Biwg ��� %ê�87 4 gj� �H� �e�Ú�:�hi × �R�R¥ à �ñ¥ � �åkn�wgÚm^§ � �Þ� × � g � m � gÙ��m�� àÄ� � � gÙ� � �h�w��� ¢ kF�wgÚiUg � �BiDm��:Ø � � ¢
�e§��wgÙm 4�� gÙ���R¥r�jkhm�� à~� øÜiw�(¥Mm^§ � g � kn�wg � m^§ �Ú� �u¥ � gÙ� ¢ �^� ×Ð��� %Ú�87 à �R¥ � �ø�.§�iwØ � mÆ� �e�h�V4 ¥
iDm � ¥ ÁF� ��m �

kÙg �3ÁF��� �(m�� ¢ ¨
x @P>��nC&J ` C�� cPb GIGe@P� bDc JjL�L c G
LDN�JI@ d C�GjCFEe@BCRG b > bDc K�GI@PG
GIp�� `hb G1J ` C��Fi às4 � �Ü� �8ü b >��hJ ` C 4}� gH���R¥
� × gli à JjLDQDCFJ ` CFE
ìz@BJ ` J ` CçEeCRGIp c JIGaLDN 4 iwgji à~� m�gÙ� �Äà �ñ¥ � � � �Ùm�� à iDm����w�U� b >ræ\Cç@P>åJjCFEI��EICFJjCR�r@Z> b6d C b >�@P>}QDN�p c ì b Kô�D��� ¢ � k.m^§ �
� �(¥ � gH� ¢ �:� × ¥
iDmÆi � iw� �e� m^§�� �
× §åmç�lk"i�� � � à �^� × kÙgj� à iò�Ùm�gÙ� � m�� ¢ �ÙmÆiDm����w�(iDg ¢�4 gj� �Ù� �e�Ùt�ìÜC dÄb K üåp�CRGjJI@BL
>
CFADCFEIK�J ` @P>}Q~ì³C `�b ADC��}L
>}C.GjLUN b ER{�J ` ChG bDd � c Ch� _ �ùG�LDN&�ù@BQ
p}EeCÓ/�Öáq�t(@P>�� b EIJI@P�Fp cZb E�J ` CLÚ�%zf �@ðï�I� m�t b >��
J ` Cç� b E bDd CFJjCFEzCRGjJI@ dÄb JjCRG�N^LDE�J ` C.þ 5 
 G b >�� > = 
 GFt�@P>"� b EIJI@Z�Fp cPb EaJ ` CL� ��� %ê�87 �@ð?�e� m�Ö � LñìÜCFADCFERtu@ZGaJ ` CFEIC
b GI@ d � c C?CnÕ�� cPb > b JI@BL
>rN^LDE�ì `�b J�ì³ChGICFCh@P>"J ` C.� b J b32

él> â q
ð<ä
ìÜCh�nL
>�GI@Z�}CFEICR� b JI@ d C.GjCFEe@BCRG

Ô ¨ ÎÙ¯Î ÐFÓFÓFÓñÐ�Ô ¨ ÎÙ¯% x � ( Ð�Ô ¨ ý ¯% x � ( Æ�Î ÐFÓFÓFÓRÐ�Ô ¨ ý ¯x Ð

ì ` CFEeC�÷À�¤Ê�v�ÐRÒñÏÜ@ZG b è�Õ�CR�U>�p d æ\CFERÖ�y ` C3J+ì³L���@PCR�nCRG³LDN1J ` @PG³JI@ d CïGjCFEe@BCRGÜ�nL d CïN:EeL d ��@ZGjJI@P>��nJÜGjJ b JI@BL
> b EIK
CFEIQDL���@P� d L���C c GFÖêÊWwôC�N^L��Fp�G ` CFEeCÚL
>òJ)ìÜL"JI@ d C�GjCFEe@BCRGFt(J ` C�� b GjC�LDN b èu>�@BJjCÚ>�p d æ\CFEzLDN�GIp�� ` ��@BCR�nCRGï� b >
æ\C.JjEIC b JjCR���nL d � c CFJjC c K b > bDc LDQDL
p�G c KDÖøÏ x @ d � c Cç� bDc �Fp cZb JI@BL
>ÝG ` LñìzGzJ `�b J b Ghÿ ¶ p t�J ` CêG bDd � c C.� _ � b J
cPb Q½Öò�nL
>XADCFEeQDCRGF{

î �SÕzÊqÖuÏ54¶ ÷�� Õ7698�: ÊqÖ(Ï8�ÿÊlÒ��r÷\Ï�� Õ�6 à : ÊqÖuÏ8�ò÷�ÊlÒH�"÷�Ï�Ê@m"Ô ¨ ÎÙ¯ �Om"Ô ¨ ý ¯ Ï ý ÓÊq/�Öáq
Ï
I3Lñì b GIGIp d CÚJ `�b J?J ` CêJ)ìÜLrGIp}æ�G bDd � c CRG b EeC bDc GILMp�>��nLDEIEIC cPb JjCR��Ö?|
CFJ!- 5 É¾q;/=<åÌVÿ&t=<UÉÂÒwÐeq�ÐFÓFÓFÓ^tu��CR>}LDJjC
J ` C��}L
p}Ee@PCFE�N^EICRü�p}CR>��F@BCRGRÖ�y ` CR>êJ ` CÜ�\CFEe@BL��}LDQDE bDd?> Õ�Ê.- 5 ÏÜÊ^J ` C�> b JIp}E bDc CRGjJI@ dÄb JjLDEùLDN(J ` CÜGI�uCR�nJjE bDc ��CR>�GI@BJ+KÞ{Õ�LDN b �nmÆiDm����w�(iwg ¢ ��EeL��nCRGIGêÊ@Ô�È+Ï(+uGjCFChÛÜEIL��IÔ�ì³C cZc1b >��òí b A�@ZGÚâ ã�ä^Ï b J3J ` C"�}L
p�Ee@BCFEzN^EICRü�p}CR>��F@BCRGzG b JI@PGlè�CRG b Gÿ ¶ p b >��@- 5,¶ v

m > Õ3Ê.- 5 Ï
� ÷Mq;/8Þ Õ�6A8�: Ê.- 5 Ï8�ÿÊlÒH��÷\Ïùq;/8Þ Õ76 à : Ê.- 5 Ï�� qÿB- ý5 Ê@mÓÔ ¨ ÎÙ¯ �OmÓÔ ¨ ý ¯ Ï ý
ÊlÒH�¤�nL
G<Ê�q;/=<n÷�ÏjÏHÓÊq/�ÖA/
Ï

|1CFJ1p�G b ��� c KzL
p}E�èu>���@P>}Q
GuJjL b G bDd � c CùJ `�b J��nL
>�GI@PGjJIG
LDNåJ+ì³L?GIp}æ�G bDd � c CRGuN:EeL d ��@rD\CFEICR>åJ
Oç�3� _a� Êø÷1Ð�9
Ï
��EIL��nCRGIGjCRGRt
Ç ¨ ÎÙ¯È ÐjÑ3É ÒwÐFÓFÓFÓñÐñâ ÿ�÷�äÆÐ b >���Ç ¨ ý ¯È ÐjÑ3É â ÿ�÷�ä�� ÒwÐFÓFÓFÓ<Ðvÿ&Ö x @P>��nC bDcPc J ` CRGjC~A b Ee@ b æ c CRG `�b ADC d C b >�FCFEIL}t�ìÜCh�nL
>�� c p��}CçN^EIL d Êq/�Öáq
Ï b >�� Êq/�ÖA/
ÏaJ `�b J

î � Ý 4¶ ÷½� Ý 6A8�: ÊqÖ(Ï���ÊlÒH�r÷\ÏR� Ý 6 à : ÊqÖ(Ï�É�vaÐ
m > ÕzÊ.- 5 Ï � ÷"q;/8Þ Ý 698�: Ê.- 5 Ï8�ÿÊlÒH�r÷�Ïùq;/8Þ Ý 6 à : Ê.- 5 Ï&É¤÷~A b E<Ê^Ç ¨ ÎÙ¯ Ï8� ÊlÒH�r÷\Ï�A b E<Ê^Ç ¨ ý ¯ Ï(Ó

ÒDÒ



time

su
pr

em
umC

1960 1970 1980 1990

0
5

10
15

20
25

time
D

va
ria

nc
e*

10
^4

1960 1970 1980

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

ÒhUW 	��c�M)ñ8gEñ |
CFN^JF{Óô1§ �a× �R�R¥w� � �e�ç�lk
��m�m � �nm
�nmÆiDm��Z�nm�� � # Î ýFE Ê+� �e� Êq/�ÓPÒñÏjÏ � iD� �R� �BiDm � ¥Ä�w��i ¸³�e� '�� ¢6� i��Ù�Z��kHgj� à4 g � Ø<��� � �"ÒRq���� � � � gÙØ�iDm����w�}�HG+i 4�4 gl�1¡
� à iDm � � ¢ s à �w�(m^§
�JI��lkUm^§ � xzó  º�wvDv�¨�K?i�� � ¥ô�w� � �Ùm�� à iDm����D� �lkUm^§ �4 iwgji à~� m � ge�.kÙgj� à m^§ � ��gH�Ùm.Ò1�wvDv%� � � � gÙØ�iDm����w�}�(ø ¸³�ò� § �e� '�m^§ � � � �^�Ü§ ¢(4 �Dm^§ � �H�:�~ú ýÈ|Æ�Î É ö�ÓA�DöML ÒFv Í�N �
v�Ó vXðwq�Ç6È�� v�Óøð{�Dãwú ýÈ ¨ ô1§ � §��wgÙ�Eõñ�w��mÆiw�3�ø�^� � �:�M� � mêiDm,/�Óásfø6m^§ � ãDã�� ÁF� iw�(m��:� � �lkÝm^§ � �ß� à ��mê¥w�:�Ùm�gÙ� �n� m����D�
�lk # x ¨ #�iw� ��� �Mi � �wØ � m^§ �r� �w�R�³¥ � � �H�ò� � � �(¥ � �wgÙg � � 4 �D�(¥ mÆ�Ýs à �w�(m^§
� 4�� gÙ���R¥w� ¸ § � �õm^§ � § ¢34 �Dm^§ � �Ù�Z� � ¥
à �R¥ � �ç�Z���:�(i 4�4 gj� 4 gÙ��iDm � ¨POa�e� � ��m���iw�:� ¢ ø~§X� × §%Ø�iw� ��� ���lk�m^§ � �nmÆiDm��:�Ùm�� � # x �H� × �uiw�?§X� × § � g � � � �w�(¥w��m����D�(iw�
Ø�iDgH��iw� �Ù� m^§�iD� m^§�iDmÚ�lkrm^§ � � �*4
4 ��� � ¥ à �ñ¥ � �B¨ ô1§ � ¥
�Dm�m � ¥�Ø � gnm�� � iw�a�ø�^� � � à iwg('�m^§ ���e�)× �^�����^� × iD�(¥ � �(¥
�lk �I� �w�(� à � � g �e�H� �H�H���w�}�~i��Ä¥ � m � g à �^� � ¥ �n¢ m^§ �RQ iDm����w�(iw��K � g � i � �lk�O � �w�(� à � � % � � � iwg � §�¨Oô1§ �n¢ ��� �H� � ¢
�e§�� ¸ m^§ ��� �w�^� � ��¥ � � �H�z�H� m ¸³�H� �~m^§ � g �e�H� �e�H���w� 4�� gÙ���R¥w��iD�(¥çm^§ � �:��m � gHØwiw�ø�a�lk�§X� × § � g � � � �D�(¥w��m����w�uiw�}Ø�iwgÙ��iw� �H�
¥ � m �I� m � ¥ �F¢ � � gïmÆ�ñ�w�Þ¨��z@BQ ` JF{Lô1§ � � às4 �ß� � ¥�Oï�3� _a� ÊlÒwtPÒñÏ � � � �w�(¥D�^m����w�(iw��ØwiwgÙ��iw� �H� �lkçm^§ � xzó  ��wvDvò¥
iDmÆi
¨
� Oç�3� _a� ÊlÒwtPÒñÏ à �R¥ � �&�Z� � �Ùm�� à iDm � ¥ � Ø � g ¢ s à �w�(m^§
� � �Ù�:� × m^§ �,4 g � Øñ��� � �ïq ¢X� iwgH�Ä�lk�¥XiDmÆi
¨�ô1§ �.× gji 4 §
¥w�:� 4 �Bi ¢ �rm^§ � ØwiwgH��iw� �Ù� ��ú ýÝ É°þ��ñÌ�ÊlÒo� þ�Î�� > ÎÙÏn¨Yô1§ � �H� à �:�BiwgÙ�^m�� � � �e� m ¸³�e� � m^§ � m ¸ � × gli 4 §
�"� �H�nà mÆ�
�e§�� ¸ m^§�iDm?ihkÙg �3ÁF��� ��m�� ¢ g � � � �nm�� à iDm � ¥rOï�3� _a� ÊlÒwtPÒñÏ à �R¥ � � � i 4 m � g � �UmÆ��i �H� gnmÆiw�^� � ¡
m � ��m�m^§ �"� §�iw� × �:� ×
� � � �D�(¥w��m����w�uiw��ØwiwgÙ��iw� �H� �lkhm^§ � �Þ� × �+g � m � gÙ�}�n¨

time

a1

1960 1970 1980

0.
0

0.
1

0.
2

0.
3

time
D

b1

1960 1970 1980

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

ÒhUW 	��c�M)ñ8g9S � Oç�3� _a� ÊlÒwtPÒñÏ à �R¥ � �\�Z����m�m � ¥6mÆ� � Ø � g ¢~� �Þ� � '��lkas à �w��m^§
�.¥
iDmÆi
¨�ô1§ � ��mù�:� � i�� � ¥~�w�Ým^§ �4 g � Ø<��� � �?q ¢X� iwgH�Ú�lkÚ¥XiDmÆi
¨
Oa�Ùm�� à iDm � ¥�þ Î Ê c CFN^JHÏÚiw�(¥ > Î Ê^Ee@BQ ` JHÏHÖ

ÒRq



y ` p�GçìÜCÄCnÕ��uCR�nJhJ `�b JUm^§ � �Fi às4 � �Ä� �8ü � �Ùm�� à i
m � �Lõ � gl�ôi
m?iw�^���Bi × �"iw�(¥�m^§ �j4}� gH���R¥
� × gli à � �nm�� à iDm � �Mi
� �D�}�ÙmÆiw�(mT��GjCFC"�ù@BQ
p}EeC"/�Öás�Öay ` @PG�@PG�@P> b QDEICFC d CR>åJ3ìz@PJ ` J ` C.C d ��@PEe@P� bDc è(>���@P>}Q
GÜN:LDE c LDQwÅÆEICFJIp}EH>�GjCFEe@BCRG1+�GjCFC�ù@BQ
p}EIC"/�Öáq�Ö

x @ d @ cPb E~� bDc �Fp cPb JI@BL
>�G~N:LDE"J ` C b æ�GjL c p�JjCòA bDc p}CRG b >��%GIüåp b EICRG~LDNhJ ` CÝJI@ d C�GjCFEH@BCRGÄ��EeCR��@P�nJ b JjLDJ bDcPc K
��@rD\CFEICR>åJ6æ\C `�b A�@BLDERÖÄ�}LDE~CnÕ bDd � c CDt b GIGep d C"J `�b J½m � Ç ¨ ÎÙ¯ �VUÉ m � Ç ¨ ý ¯ � Ê^J ` C�� b GjC�LDNïJ ` C�Geüåp b EeCR�ëJI@ d C
GjCFEe@PCRG�@PG b > bDc LDQDL
p�GHÏHÖ³y ` CR>�Êq/�Öáq
Ï�@ d � c @BCRGÜJ `�b J

î �6ß Ý ß 4¶ ÷�� ß Ý 698�: ß ÊqÖ(Ï8�ÿÊlÒ��r÷\Ï�� ß Ý 6 à : ß ÊqÖuÏ��Ý÷�ÊlÒH��÷\ÏnÊ@m � Ç ¨ ÎÙ¯ � �Om � Ç ¨ ý ¯ � Ï ýùÓ
x @P>��nC?J ` Ch� _ �ëLDN�J ` C b æ�GjL c p}JjCçA bDc p}CRGaLDN b Oï�?� _�� ��EIL��nCRGeG��}CR� b K�GzJjL½�FCFEILÄCnÕ��uL
>�CR>XJI@ bDcZc K~J ` CçJjCFE d G

÷�� ß Ý 698�: ß ÊqÖ(Ï8�ÿÊlÒ��r÷\Ï�� ß Ý 6 à : ß ÊqÖuÏ
�}CR� b KMJjL��FCFEeL b J b >rCnÕ��uL
>�CR>XJI@ bDc E b JjCDt b >��rGjL6ìÜC dÄb KMCnÕ��\CR�nJ�J `�b J�ì³C.GjCFC b N b GjJ��}CR� b K"LDN�J ` C.G bDd � c C
� _ � b JaJ ` Czè(EeGjJÜN:CFì cPb Q
GFÖ�y ` @PGÜ@PG³@Z>��}CFCR�M@P> b QDEeCFC d CR>XJ�ì3@BJ ` J ` C?G bDd � c Cï� _ � LDN1J ` C b æ�GjL c p}JjC?A bDc p}CRG
LDN�A b Ee@BL
p�G c LDQwÅÆEICFJIp}Ee>MGjCFEe@BCRGRÖ�y ` C�J)K���@P� bDc G `�b �\C�LDN\J ` C?G bDd � c C3� _ � b J cPb EIQDC cPb Q
G³LDN
GIp�� `~b JI@ d C3GICFEe@BCRG
@PG ` L<ì³CFADCFEï� `�b E b �nJjCFEe@PGjCR�ÝæåKMJ ` Ch�nL
>�GjJ b >XJ3JjCFE d

÷�ÊlÒ��r÷�Ï�Ê@m � Ç ¨ ÎÙ¯ � �Om � Ç ¨ ý ¯ � Ï ý Ð
ì ` @Z� ` N^LDEe�nCRG3J ` CÚG bDd � c Ch� _ ��JjLMGIJ b K��\L
GI@BJI@PADC b >�� bDcZd L
GjJ3�nL
>�GjJ b >XJ?N^LDE bUcPb EIQDCÚ>�p d æ\CFEzLDN cPb Q
G b >��
ì ` @Z� ` ��EIL���p��nCRGaJ ` CLÚ�%�f �@ð?�e� m�@P>"J ` C b æ�GjL c p}JjC c LDQwÅÆEICFJIp}Ee>�G1+�GjCFC"�ù@BQ
p}EIC"/�Öás�ÖI3Lñì �nL
>�GI@P�}CFEzJ ` CçCnÕ��\CR�nJjCR�Ý�uCFEH@BL���LDQDE bDd b JzG dÄbDcZc �}L
p}Ee@BCFEzN:EICRü�p}CR>��F@PCRGFÖ&�}EIL d Êq/�ÖA/
ÏHt
m > ß Ý ß Ê.- 5 Ï � ÷Mq;/8Þ ß Ý 698�: ß Ê.- 5 Ïd�ÿÊlÒH��÷\Ïùq;/8Þ ß Ý 6 à : ß Ê.- 5 Ï8� qÿB- ý5 Ê@m � Ç ¨ ÎÙ¯ � ��m � Ç ¨ ý ¯ � Ï ý ÊlÒ�� �nL
G<Ê�q;/=<F÷\ÏjÏ(Ó
�?GIGIp d C�J `�b JÜ÷ ÉXWDÎHÌ)W ý N^LDEçJ)ìÜLrEIC cPb JI@BADC c KÝ��Ee@ d CÚ@P>åJjCFQDCFEeGFÖ$I3LDJI@P�nC6J `�b JïJ ` C6JjCFE d ìz@PJ ` J ` C��nL
Ge@P>}C6@PG
CR@BJ ` CFEh�FCFEIL~N^LDEzGjL d ChN:EICRü�p}CR>��F@PCRG�LDEzæ\L
p�>���CR� b ì b KrN^EIL d �FCFEILUN:LDE3J ` CçEIC dÄb @P>�@P>}Q��}L
p}Ee@PCFEzN^EICRüåp�CR>��F@BCRGFÖ
x @P>��nC�J ` C3� _ ��LDN�J ` C b æ�GjL c p}JjC3A bDc p}CRG�LDN b Oï�?� _�� ��EIL��nCRGIG���CR� b K�G³CnÕ��\L
>}CR>åJI@ bDcPc KDtåJ ` C3�nLDEIEeCRGj�\L
>���@P>}Q
Gj�\CR�nJjE bDc ��CR>�GI@BJ+KU@PG b �nL
>åJI@P>�p}L
p�GzN^p�>��nJI@BL
>"L
> â v�Ð0/uäÆÖ � CR>��nC

÷Mq;/8Þ ß Ý 698�: ß Ê.- 5 Ï8�ÿÊlÒ��r÷\Ïùq;/8Þ ß Ý 6 à : ß Ê.- 5 Ï ¶ ÷Mq;/8Þ ß Ý 698�: ß Ê�vXÏ8� ÊlÒH�r÷\Ïùq;/8Þ ß Ý 6 à : ß Ê�vXÏ�Éÿ�nL
>�GjJ b >åJzÓ

Ïï>rJ ` CçLDJ ` CFE `�b >���t�N:LDE�ÿB- ý5 ¶ v6J ` C.GjCR�nL
>���JjCFE d

qÿB- ý5 Ê@m � Ç ¨ ÎÙ¯ � �Om � Ç ¨ ý ¯ � Ï ý ÊlÒh���nL
G<Ê�q;/=<RW Î Ì)W ý ÏjÏ
ìz@ cZc Q
@BADC3ADCFEeK cPb EIQDCzA bDc p}CRG�N:LDE �jbDcPd L
GjJ bDcPc �hGIp�� ` �}L
p}EH@BCFE�N^EICRü�p}CR>��F@BCRGFt b >��ÄJ ` @PG�ìz@ cPc �nEIC b JjC?J ` C3@ d ��EICRGlÅ
GI@BL
>"LDN b GI�uCR�nJjE bDc �}CR>�GI@BJ+KUì ` @P� `r`�b G b GI@P>�Q
p cPb Ee@BJ+K b J��FCFEIL}Ö

y ` C b æuL<ADCÚ��@ZGI�Fp�GIGI@PL
>UG ` LñìzGF{

Ò1/



0 500 1000 1500 2000

-0
.0

04
-0

.0
02

0.
0

0.
00

2

lag

AC
F

0 20 40 60 80 100

-0
.1

0.
0

0.
1

0.
2

0.
3

ÒhUW 	��c�M)ñ8gZY |
CFN^JF{�ô ¸ �M�:�(¥ �Ù4}� �(¥ � �(m³g � iD�ø�öõRiDm����w�}�Ä�lk.� � � × m^§�ÒFvDvDv��lkhm ¸ �ÄOï�?� _a� ÊlÒwtPÒñÏ 4 gl� �H� �H� � � ¸ ��m^§4 iwgji à~� m � ge�~þ � É°v�ÓPÒ1/MLõÒFv Í�N øzþ Î É v�ÓPÒDÒ�ø > Î É v�ÓA�Dqføhg � � 4��I� m��^Ø � � ¢ þ � É v�ÓPÒñð[LõÒFv Í�N ø�þ Î É v�ÓáqwvSø
> ÎïÉóv�Óás��føïiwg ���H� ¡
mÆi 4 ��� � ¥
¨U�z@BQ ` JF{ � i às4 � �ê� �8ü�kF�wg � Ç6È � ø�ÑzÉ ÒwÐFÓFÓFÓ<ÐRÒFvDvDv�¨ ô1§ � �Dm^§ � g��ni àh4 � ��� �8ü
kF�wg � Ç6È � ø1Ñ�É¾ÒFvDv}ÒwÐFÓFÓFÓwÐeqwvDvDvSø³�B�R��'<�.�H� à �:�BiwgF¨½ô1§ � �ni àh4 � �.� �8ü ÁF� � � '<� ¢ ¥ �e� g � i�� � ��mÆ�Úv�¨

lag

AC
F

0 20 40 60 80 100

-0
.1

0.
0

0.
1

0.
2

0.
3

lag

AC
F

0 20 40 60 80 100

-0
.1

0.
0

0.
1

0.
2

0.
3

ÒhUW 	��c�M)ñ8g]\ |
CFN^JF{ � i às4 � �Ú� �8ü kF�wgïÇ È ø&Ñ�É ÒwÐFÓFÓFÓ<ÐeqwvDvDv�¨úô1§ � �Fi às4 � �ê� �8ü �:�êm��^� ¢ ¨Ú�z@BQ ` JF{ � i às4 � �
� �8ü�kF�wg � Ç6È � ø
Ñ&É¾ÒwÐFÓFÓFÓ<ÐeqwvDvDvSø ¸ ��m^§�m^§ � |1�3í¾CCDuCR�nJñ¨

ÒC 



Q �w���)�nmÆiDm����D�(iwgÙ�^m ¢ �lkÚiMm�� à~� � � gÙ� � � � � � �B¥ �e� g � � 4 �w�}�Ù� � � � kF�wghm^§ � � 4(� gÙ��� � �3|��zí CCD\CR�nJ6�:��m^§ �6�e� §�iwØ<���wg
�lkhm^§ � G bDd � c Cç� _ �¾iw�(¥Mm^§ � �\CFEe@BL��}LDQDE bDd �lkÚi � �n�w� � m � �B� × � g � m � gH�}�F¨½ô1§ � |��zí CCDuCR�nJ à � × §åm�§�iwØ �

�(�Dm^§X�^� × mÆ�r¥
� ¸ ��m^§6|��zí i��Ú¥ � ��� � ¥M�^��Ê�q�ÖA�
Ïn¨
�ù@P> bDcZc KDtùì³C bDc GjL�� cPb @ d J `�b J�J ` C�� ��� %ê�87 �qð?�I� m d @BQ ` Jêæ\CU��p�CUJjLô>}L
>�Å)GIJ b JI@BL
> b Ee@BJ+K b Gêì³C cZc Öòél>

â q
ð<ä?ì³C�G ` LñìÜCR� J `�b J~J ` C�w ` @BJjJ c CÝCRGIJI@ dÄb JjCÝLDN.þ�Î b >���k�ÎÝÉ þ�ÎH� > ÎRt�æ b GjCR�õL
> J ` CòGIü�p b EICRGULDN bOï�?� _a� ÊlÒwtPÒñÏç��EIL��nCRGIGFt�@PGï�nL
>�GI@ZGjJjCR>XJFt1��EILñA�@P�}CR�òÇ `�b G b èu>�@BJjCL DJ `ôd L d CR>åJFÖÓ-òLDEICFLñADCFERt�@BN t b G b æ\L<ADCDt
ìÜC b GIGIp d ChJ `�b J3J ` CÚG bDd � c Ch�nL
>�GI@PGjJIGzLDN&��@BCR�nCRG�N^EIL d ��@rD\CFEICR>åJ?Oï�?� _�� ÊlÒwtPÒñÏ d L��}C c GFt�ì³CêG ` LñìÜCR�òJ `�b J
J ` Cjw ` @BJjJ c C?CRGIJI@ dÄb JjC_^k
` Î LDN&k�Î3@PGaLDNùJ ` CçLDEe��CFE

^k ` Î �¾Ò�� a Îa ý �ÿâ A b E�Ê^Ç ¨ ÎÙ¯ ÏR�ôA b E<Ê^Ç ¨ ý ¯ Ï)ä ý Ð
ì ` CFEeC a Î b >�� a ý b EeC³�\L
GI@BJI@PADC��nL
>�GjJ b >åJIG&�}CF�\CR>���@P>�Q�L
>ÚJ ` CÜ�nL�CCBU�F@BCR>åJIG�LDN�æ\LDJ ` Oï�?� _a�õd L��}C c GRÖ�I3LDJI@P�nC
J `�b JïJ ` C6CRGjJI@ dÄb JjC�LDNºk�Î.@PG?J ` C6� c L
GjCFEçJjL"L
>}C�J ` C cPb EIQDCFEïJ ` C6��@EDuCFEICR>��nCÚæ\CFJ)ìÜCFCR>ôJ ` C�A b Ee@ b >��nCRGïLDN³J ` C
J)ìÜL d L��}C c GFÖ�y ` @ZG d @BQ ` J�CnÕ�� cZb @P>"J ` CL� ��� %ê�87 �@ð?�e� m�GI@Z>��nCçJ ` C c L
>�QDCFEzJ ` C.JI@ d C.GjCFEe@BCRG�J ` C cPb EIQDCFE3J ` C
� `�b >��nCïJ `�b JÜGIJjEIL
>}Q�>}L
>�Å)GjJ b JI@BL
> b Ee@BJ)K~ìz@ cPc�b D\CR�nJ�@BJ b >�� ` CR>��nC3J ` C3� c L
GjCFEaJjL�L
>}C?J ` C?CRGjJI@ dÄb JjCR�MA bDc p}CzLDNk�ÎÚÊ�GjCFCÓ�ù@BQ
p�EICj/�ÖPÒ.N^LDE b >rCnÕ bDd � c CçLDN ` L<ì J ` CL� ��� %ê�87 �@ð?�e� m\æ�p�@ c ��GÜp}��@P> c L
>�QDCFE�JI@ d C.GjCFEH@BCRGHÏHÖ

é JU@PGU>}LDJ~ADCFEeK�EIC bDc @PGjJI@Z�rJjL b GeGIp d C�J `�b J b EIC bDc Å c @BN^CrJI@ d C�GjCFEe@BCRGU�nL
>�GI@PGIJIG~LDN.��@ZGWGlL
@Z>XJ6��@PCR�nCRGÄN^EIL d
��@PGIJI@P>��nJï� b E bDd CFJjEH@P� d L��}C c GFÖÄé J.@PG d LDEIC~> b JIp}E bDc JjL�J ` @P>�ÔÝLDN b G bDd � c C6J `�b JFt�æuCRGe@P�}CRGçG `�b Ee��Gjìz@BJI� ` CRG
N^EIL d b �nCFEIJ b @P>rEeCFQ
@ d CïJjL b >}LDJ ` CFEñt bDc GjLÄ�nL
>åJ b @P>�G��\CFEe@BL���GÜ�}CRGI�nEe@PæuCR�Mæ�K d L��}C c Gaì ` CFEICïJ ` Cç� b E bDd CFJjCFEeG
� `�b >}QDCê�nL
>åJI@P>�p}L
p�G c KDÖzy1LMp�>��}CFEHGjJ b >���J ` @PG�Ô�@P>��rLDN&æ\C `�b A�@PLDE3@P> c LDQwÅÆEICFJIp}Ee>�G d LDEeCÚ�}CFJ b @ c CR��EICRGjC b EH� ` @PG
>}CFCR�}CR�
Ö � LñìÜCFADCFERt�L
p}EçGI@ d � c @PGjJI@P� d L��}C c�`�b G bDc EIC b �}KòG ` Lñì3>òJ `�b JoÚ�%�f�ÅÆJ)K��uC�æ\C `�b A�@BLDEïLDN�J ` C�G bDd � c C
� _ �ëLDN b æ�GjL c p}JjC c LDQwÅÆEICFJIp}EH>�G�� b >�æ\C.��p�CçJjL~>}L
>�Å)GjJ b JI@PL
> b Ee@BJ+K"@Z>"J ` ChG bDd � c CDt b >�� d LDEeChGjLD� ` @ZGjJI@P� b JjCR�
d L��}C c Gaìz@ cPc �nCFEIJ b @P> c KMGIp}���\LDEIJaJ ` @ZG ` K��\LDJ ` CRGI@PGFÖ

b c ­�¸uÃ&±
´e¯Óã�´I«3¶ «s�ed�» c fVg ��¸\´e¶ihµ´e¶kj~¶6´lã\­ ¹¼»¾½%¿ ¬ «.À6­�²I¸

l �}EIL d J ` CÜJ ` CFLDEIKÚ��@PGI�Fp�GIGICR� b æ\LñADCaìÜC `�b ADC c C b Ee>åJ�J `�b Jù�?� _�� Êø÷\Ï b >��6Oï�?� _a� Êø÷�Ð�9DÏ���EIL��nCRGeGjCRG�� b >�>}LDJ
CnÕ�� cPb @P>ìÚ�%�fhÖ�é N�L
>}C6ì b >XJIG.JjL�@P>XJjEeL���p��nC�Ú�%�fó@Z>òJ ` C��?� _a� N^E bDd CFìÜLDEIÔut
L
>}C d @BQ ` Jïæ\CêJjC d ��JjCR��JjL
�nL
>�GI@Z�}CFE d LDEIC.QDCR>�CFE bDc
d L��}C c GaLDNùJ)K��\C~ÊlÒwÖPÒñÏHtùÊlÒwÖáq
Ï�ìz@BJ ` @P>}è(>�@BJjC c K d~b >XK"� b E bDd CFJjCFEeGzþ 5 t�@�Ö CDÖ

ú ýÈ É�þ � � �:5~; Î þ 5 Ç ýÈ�Í 5 ÐÊW }ÖPÒñÏ
N^LDEz>}L
>�Å)>}CFQ b JI@PADC.� b E bDd CFJjCFEHGzþ 5 Ö�y ` Cï�?� _a� Êø÷\Ï b >��ÝOç�3� _a� Êø÷1Ð�9
Ïa��EeL��nCRGIGICRG b EIC.� b EeJI@P�Fp cPb E�� b GjCRGRÖ-òL���C c G�LDN1J)K��uC6ÊW }ÖPÒñÏ³ìÜCFEIC?@Z>XJjEIL���p��nCR�
t bDd L
>�QÚLDJ ` CFEHGFt�æåK~Û b @ cZc @BC�CFJ bDc ÖzâÞÒÙä b >��Mí?@Z>}Q b >���O?E b >}QDCFE
âÞÒRq�äÆÖ&ÛÜLDJ ` EICFN^CFEICR>��nCRG b EeCÜN^EICRü�p}CR>åJ c KÚü�p}LDJjCR�6@P>êJ ` C�|1�3í%CR�nL
>}L d CFJjEe@P�FG c @BJjCFE b JIp}EeCDÖ�y ` C³N^LDE d CFE b p}J ` LDEeG
��EILD�\L
GjCR�êJ ` C�N^E b �nJI@BL
> bDcPc Kh@P>åJjCFQDE b JjCR�UOç�3� _a�%d L��}C c Ê@��éjOï�?� _a� Ïù@P> b > bDc LDQDKêJjLj���3�zé�-�� ��EIL��nCRGeGjCRGFÖ
y ` CFKôN^L��Fp�GêL
>¤J ` CM@PGeGIp}C~LDN 4}� gH�H�:�Ùm � � �H� �:�õØwiwgÙ��iw� �H� b >�� b @ d b J b�d L��}C c J `�b J6@PGU�(�w�u� 4}� gH�H�:�Ùm � ��mç�^�

Ò1�



Ø�iDgH��iw� �Ù� æ�p}JùN^LDE&ì ` @P� ` G ` L��IÔ�GùJjL.�nL
>���@BJI@BL
> bDc ADL cZb JI@ c @BJ+K.A b >�@PG ` G c L<ì³CFE�J `�b >6@P>êJ ` C�� b GjC�LDN(J ` C�Oç�3� _a�
d L��}C c t�@ÆÖ C b J b �\L c K�>}L d @ bDc E b JjCDÖ3y ` C cPb JjJjCFE b p}J ` LDEHG3�}Cnèu>}C.J ` Cê|
L
>}Q�-ÝC d LDEeK��3� _a�ód L��}C c GhÊ�|�-ÝÅ
�?� _�� Ï b G�J ` C c @ d @PJI@P>}QÝ� b GjC�Ê b G � ¶ p Ï.LDN b�d L��}C c ìz@BJ ` � ADL cPb JI@ c @BJ)K¤�nL d �\L
>}CR>XJIG�Ê^ì ` @P� ` @PG b
Oï�?� _a� Ê � Ð � Ï d L���C c ÏHÖ�y ` CR@BE b @ d @ZG bïd L��}C c ì ` @P� ` ��@ZGj� cPb K�GtÚ�%�fõ@P>h�\L<ì³CFEeG�LDN b æ(GjL c p}JjC c LDQwÅÆEICFJIp}EH>�GFÖ

�¾� b EICFN�p c EIC b ��@P>}Q�LDNùJ ` C.J)ìÜL~� b �uCFEHGaEICFADC bDc G�J `�b J�æ\LDJ `�d L��}C c GaìÜCFEICh@P>åJjEIL���p��nCR�"ìz@BJ ` @P>�GIp.BM�F@BCR>XJ
b > bDc K�JI@P�Ú�}CRGI�nEe@B��JI@BL
>�Öh-òL
GjJç>}LDJI@P�nC b æ c CDt\>�CR@BJ ` CFE?QDEIL
p}��LDN b p}J ` LDEeG3��EIL<ADC�J `�b J b GjJ b JI@BL
> b EIK�ADCFEeGI@PL
>òLDN
J ` CR@BE d L���C c CnÕ�@PGIJIGFÖ3ÊjâÞÒRqwä��}LåCRGz>}LDJ b ���}EeCRGIGaJ ` @PG�@ZGIGIp}C c C b A�@P>�QÄLD�\CR> ` Lñì J ` CFKr�}Cnè(>}C.|��zíL+�âÞÒnä1Q
@PADCRG b
A b Q
p}C b EIQ
p d CR>XJ3N:LDE?GjJ b JI@BL
> b EH@BJ)K6+uGICFChJ ` Cê��@PGI�Fp�GeGI@BL
>"æ\C c LñìhÖøÏ~y ` @PG�GjJjCF�
t\@�Ö CDÖa��EIL<A�@Z>}Q6J `�b JzJ ` C d L��}C c
`�b G b GIJ b JI@BL
> b EIK6ADCFEeGe@BL
>�t�@PG�J ` C?��EICFEeCRüåp�@ZGI@BJjC�N^LDEÜ��@ZGI�Fp�GIGI@Z>}Q b >XK~CRGjJI@ dÄb JI@BL
> b >��U@P>}N^CFEICR>��nCz��EIL��nCR��p}EICRGFt
b G�ìÜC cPc�b GzN:LDE b JjJjC d ��JI@P>}Q b >åKr� b J bÄb > bDc K�GI@PGRÖ

y ` C b p}J ` LDEeG�LDN�âÞÒÙä b JjJjC d ��J�JjL~�}Cnèu>}CçJ ` C"��éIOï�3� _a�¾d L��}C c æ�KUJ ` Ch��@rD\CFEICR>��nCçCRü�p b JI@BL
>
£ùÊ@?aÏnÊlÒ��O?aÏnmFÇ ýÈ É�þ � �ÿÊlÒH� > Ê@?ÜÏjÏli È Ð i È É�Ç ýÈ ��ú ýÈ ÐÊW }Öáq
Ï

ì ` CFEeCÀ£�Ê@?aÏHt?ÒÓ� > Ê@?ÜÏ b EICÝ�uL c K�>}L d @ bDc Gê@P>ëJ ` C cPb QôLD�\CFE b JjLDE�?óìz@PJ ` �FCFEIL
GÄL
p}JIGe@P�}C"J ` CÝp�>�@BJê�F@PEe� c CDto � â v�ÐRÒÙä b >��õþR�ì� v�Ö y ` @PG6��Cnè(>�@BJI@BL
>ë@PG d C b >XJUJjL�EIC d @P>��¤L
>�C�J `�b JÄLDN b ���3�zé�-�� ��EIL��nCRGIGÝÊ��nN Ö
ÛÜEIL��IÔ�ì³C cPc}b >��êí b A�@PG�â ã<äÆt x CR�nJI@BL
>rÒ1/�Öáq
Ï�ìz@BJ ` Ç ýÈ L
>�J ` C c CFN^JlÅ `�b >��êGI@P��C³EICF� cPb �F@P>}Q b GjJ b JI@BL
> b EIKêGjCRü�p}CR>��nC
Ê@Ô(È+Ï b >�� Êqi�È)Ï?L
>ôJ ` C6EH@BQ ` JlÅ `�b >��ôGI@P�}C b >�@Z@P��>}L
@PGjC6GjCRü�p}CR>��nCDÖ�wôCÄì b >åJ.JjL�C d � `�b GI@E�FC ` CFEIC�J `�b JhJ ` @PG
�nL
>�>}CR�nJI@PL
>�@ZGz��p�EIC c KMN:LDE d~bDc�b >���@BJï� b >�>}LDJ?æ\CÚp�GjCR� b G b ì b @BADCFEïLDN�Ee@PQDL
p}EIL
p�Gz��EIL�LDN^GFÖ _ L d � c @P� b JI@BL
>�G
��p}C6JjLÝJ ` CÄN^LDE dÄbDc > b JIp�EIC6LDNaJ ` CÄEIC cPb JI@PL
>ôæ\CFJ)ìÜCFCR>�J ` CÄJ+ì³L�� cPb GIGjCRGhLDN³��EIL��nCRGeGjCRGhGIp�EIN b �nCÄ@Z>ôJ ` CÄADCFEIK
�}Cnè(>�@BJI@BL
>~ÊW }Öáq
Ï1LDN}J ` Cº��éIOï�?� _a� ��EIL��nCRGIGFÖRw ` @ c C�@Z>.J ` CÜ�}Cnè(>�@BJI@PL
>çLDN}J ` C����?��él-��ë��EIL��nCRGIG1ìÜC dÄb K.æ\C
b GIGIp�EICR�"J `�b J�J ` C.@Z@P�U>�L
@PGjC.GjCRü�p}CR>��nCçCnÕ}@PGjJIGFt�@Z>UJ ` Ch�}Cnè(>�@PJI@BL
>�ÊW }Öáq
Ï�L
>}C.�nL
>�GjJjEHp��nJIG�J ` C.>}L
@ZGjC.GjCRü�p}CR>��nC
Êqi È Ï³N^EIL d J ` Cç��EeL��nCRGIGÚÊ^Ç È Ïa@BJIGjC c N t}@�Ö CDÖ&N^EIL d J ` C.��EIL��nCRGeGaL
>}C.JjEe@BCRGaJjLU�}Cnè(>}C�2 I3CnÕ�JFt(@BJ�@PG�� cPb @ d CR�r@P>�âÞÒnä
J `�b J�J ` Ch�}Cnè(>�@Z>}QÚCRü�p b JI@BL
>¤ÊW }Öáq
Ï�� b >�æ\CçEIC b EeE b >}QDCR��@P>åJjL6J ` C.N^L cPc L<ìz@P>}Q�EICF��EICRGjCR>åJ b JI@BL
>

ú ýÈ É þ �
ÒH� > ÊlÒñÏ �qp1Ò�� £ùÊ@?ÜÏnÊlÒ���?ÜÏ m

Ò�� > Ê@?aÏ r Ç ýÈ Éê{ þ �
ÒH� > ÊlÒñÏ �s-�Ê@?ÜÏ+Ç ýÈ ÓÊW }ÖA/
Ï

él>ÝN b �nJFt\J ` ChCnÕ}@PGjJjCR>��nCêLDN b GjJ b JI@BL
> b EeK�GjL c p}JI@BL
>ÝN:LDEÄÊlÒwÖPÒñÏzJjLDQDCFJ ` CFEçìz@PJ ` ÊW }ÖA/
Ï d p�GjJzæ\Ch��EILñADCR�M��gH�Ùm�@P>
LDEe�}CFE?JjL~LDæ�J b @P>ÝJ ` ChEICF��EeCRGjCR>XJ b JI@PL
>8ÊW }Öáq
ÏzLDN&J ` C$��éjOï�?� _a� ��EeL��nCRGIGRÖ�é >ÝLDJ ` CFEïì³LDEe��GFt�EICF��EICRGjCR>åJ b JI@BL
>
ÊW }Öáq
Ï � iw���(�DmùGjCFEIADC b G b �}Cnèu>�@BJI@BL
>�Ö�-òLDEICFL<ADCFERt1@BJ?�nL
p c �òæuCê�}CFEe@BADCR�ÝN:EeL d ÊW }ÖA/
Ï��w��� ¢ � k�J ` ChJI@ d CêGICFEe@BCRG
�}Cnè(>�CR� æ�K ÊlÒwÖPÒñÏÚJjLDQDCFJ ` CFEÄì3@BJ ` ÊW }ÖA/
Ï~§�i�� b GjJjEe@Z�nJ c K�GjJ b JI@BL
> b EeK ADCFEeGI@PL
>%Ê b >��
t b Gêì³C"ìz@ cZc GjCFCr@P>¤J ` C
GjCRü�p}C c tuJ `�b Jï@BJ?@ZG3GjJI@ cPc JjL"æ\CÚG ` L<ìz>(ÏHÖï��C b EIE b >}Q
@P>}Q�ÊW }ÖA/
Ï3JjL c L�LDÔ c @PÔDCMÊW }Öáq
Ï3ìÜL
p c � bDc GjLM>�CFCR� b N^LDE dÄbDc
��EIL�LDN.Ê^J ` CUG bDd C~ì b K b GRt�N^LDEÚ@Z>�GjJ b >��nCDtùJ ` C c @P>}C b E.��EIL��nCRGeG.EICF��EeCRGjCR>XJ b JI@PL
> ìz@PJ ` EICRGj�\CR�nJhJjL�J ` CM>}L
@PGjC
GjCRü�p}CR>��nCaLDN b ���3�zé�-���Êø÷1Ð o Ð�9
Ï���EIL��nCRGIG�ìz@BJ ` o �8Ê��zv�ÓA��ÐIv�ÓA�
Ï�EICRü�p�@BEICRG b N:LDE dÄbDc ��EILåLDN�+XGjCFCçâ ã�äÆt
y ` CFLDEIC d
Ò1/�Öáq�ÖPÒwÖøÏ

�zCFQ b Ee��@P>}QïJ ` C�GIJ b JI@BL
> b Ee@BJ+Kê@ZGIGIp}CÜLDN6��éIOï�?� _�� t
L
>�C�EIC b ��GùL
>6�
ÖaÒ1�DöïLDN&â0�<äÆ{ �ex @P>��nCaJ ` C��nL�CCBU�F@BCR>åJIG
@P>�J ` CU@P>�è(>�@PJjC cPb Qr�\L c K�>}L d @ bDc tB-1Ê@?aÏHt b EICU�}L d @P> b JjCR��æ�K�J ` CÄ�nL�CCBU�F@BCR>åJIGÚ@P>�J ` CÄ@P>�è(>�@PJjCê�?� _a� EICF�}Å
EICRGjCR>åJ b JI@BL
>ôLDN b > b ����EILD��Ee@ b JjC c Kò�}Cnè(>�CR� ` @BQ ` ÅÆLDEe�}CFEçéIOï�?� _a� d L��}C c t
@BJçN:L cZc LñìzGïN^EIL d ÛÜL
p}QDCFEIL c³b >��

ÒRs



 �@Z� b Ee��â ð<ä b >���I3C c GjL
>òâ qDã�ä�J `�b J�J ` C���éIOï�?� _a� Êø÷�Ð o Ð�9
Ï d L��}C c @ZG&GjJjEe@P�nJ c K�GjJ b JI@BL
> b EIK b >��6CFEIQDL���@P�wÖ �)wôC
è(>��MJ ` @ZG b EeQ
p d CR>åJ `�b Ee�"JjL6N^L cPc Lñì�{&ì `�b J�@PG b > �jb ����EeLD��Ee@ b JjC c KU�}Cnè(>}CR� ` @BQ ` ÅÆLDEe�}CFE�éIOï�3� _a� d L��}C c �
b >�� ` Lñì �nL
p c �6L
>}C�æ\L
p�>��ÚJ ` Cz�nLåCCBM�F@BCR>XJIGÜ@P>�J ` C3@P>�è(>�@PJjC cZb Qç�uL c K�>}L d @ bDc t&-�Ê@?ÜÏHtXì ` @P� ` �}CR� b K�JjLÚv b J b
�\L c K�>}L d @ bDc E b JjCçìz@BJ ` J ` CïCnÕ��\L
>}CR>åJI@ bDcPc KÄ�}CR� b K�@P>}Q6�nL�CCBU�F@BCR>åJIG�@P> b >M@Z>�è(>�@BJjC?�3� _a� EICF��EICRGICR>XJ b JI@BL
>"LDN
b >UéjOï�?� _a�ÿd L��}C c�2 y�LhJ ` Czæ\CRGjJ�LDN�L
p�E�Ô�>}Lñì c CR�}QDCDt b Ee@BQDLDEIL
p�G���EIL�LDN\LDN�J ` CzCnÕ}@PGjJjCR>��nC3LDN b GjJ b JI@BL
> b EIK
ADCFEeGI@PL
>òLDN�J ` C���éIOï�?� _a� ��EeL��nCRGIG?@PGïGjJI@ cZc >}LDJ b A b @ cPb æ c CDÖï�zCR�nCR>XJçCCD\LDEIJIGç@P>ÝJ ` @PGï��@BEeCR�nJI@BL
>Ýæ�K�Oï@PE b @BJI@PG
CFJ bDc Özâ qwv
ä
N:C cZc G ` LDEIJ�LDN b � ` @BCFA�@Z>}QÄ@BJFÖ

é J�@PG�� cPb @ d CR��L
>6�
Ö&öïLDN&âÞÒnä b >��6�
ÖaÒ1�DöçLDN&â0��äÆt b >��Ä�F@BJjCR�Ä@P>�A b Ee@BL
p�GùLDJ ` CFE�� b �\CFEeGFtXJ `�b J b ��éjOç�3� _a�
��EIL��nCRGIG `�b G�@P>�è(>�@BJjCïA b Ee@ b >��nC dÄb EIQ
@P> bDc G b >���t}J ` CFEeCFN:LDEICDt � iw���u�Dm �e�ê� �DØ�iwgÙ��iD� �H� �ÙmÆiDm����w�(iwg ¢ Ö³é N�J ` @PG�ì b G
J ` Cz� b GICDtåL
>}C�ìÜL
p c �~@ dÄd CR��@ b JjC c K b GjÔu{�ì ` @P� ` GjCR>�GjCz��LåCRG�@PJ dÄb ÔDCzJjL.J bDc Ô b æ\L
p}J�|��zí�@P>6J ` C��nL
>XJjCnÕ�J³LDN
GIp�� `Äb JI@ d C�GICFEe@BCRG d L��}C c}b >�� ` Lñì G ` L
p c �êL
>}C�@P>åJjCFEI��EeCFJ&J ` C�G bDd � c C�� _ ��� c LDJIG&L
>6���
ÖÜÒ1��/*!(Ò1���Ú@P>�â0��ä 2
y ` CFEeC6ì³C6QDCFJÚ��EICRGjCR>åJjCR�ôJ ` CÄG bDd � c C6� _ ��� c LDJIG.LDN³J ` C b æ(GjL c p}JjC6EICFJIp�Ee>�GïLDNaJ ` C xzó  º�wvDv�� b J b t�J ` CR@BE
è�EeGIJ b >��MN^E b �nJI@BL
> bDc ��@rD\CFEICR>��nCRG³ìz@BJ ` o Éÿv�ÓA��Ö�é > b ����@PJI@BL
>ÄJjL�J `�b JFt�J ` C���éjOï�?� _a� d L��}C c ìÜL
p c �UæuC b J
L�����G3ìz@BJ ` J ` CÚCnÕ}@PGjJI@P>�QUGjJ b JI@PGIJI@P� bDc CFA�@P��CR>��nChL
>�J b @ c CRGjJI@ dÄb JI@PL
>ÝLDN c LDQwÅÆEICFJIp}Ee>�G3ì ` @Z� ` GIp}QDQDCRGjJïJ `�b J b >
@P>�èu>�@BJjChA b Ee@ b >��nCêN^LDE c LDQwÅÆEICFJIp}EH>�Gï@PGïCnÕ�JjEeC d C c Kòp�> c @BÔDC c KDÖçy ` CRGjC6üåp}CRGIJI@BL
>�G?ì³L
p c ��E b @PGjC�GjCFEe@BL
p�G?��L
p}æ�JIG
b æ\L
p}J ` L<ì b ����EILD��Ee@ b JjC.@BJ�@PGaJjL~J b ÔDChJ ` C"��éIOï�?� _�� d L��}C c�b G bÄc LDQwÅÆEICFJIp�Ee>"QDCR>}CFE b JI@P>�QÄ��EIL��nCRGIGFÖ

ÛÜCFN^LDEIC"JIp}Ee>�@P>�QrJjLòJ ` C"|�-ÝÅ)�?� _�� d L��}C c LDNhâÞÒRqDäÆtùì³CMì b >åJ�JjL d CR>XJI@BL
>¤EICR�nCR>åJ�ì³LDEIÔôæ�K8Oï@PE b @BJI@PG
CFJ bDc Ö�â qwvwä�ì ` @P� ` Q b ADCMGjL d CÄ>}CFCR��CR�ôJ ` CFLDEICFJI@P� bDc @P>�GI@BQ ` Jï@P>XJjLrJ ` CÄ� cPb GIGïLDNa�3� _a� Ê p Ï d L��}C c GRÖÚy ` CFK
G ` L<ì³CR�8J `�b JêJ ` C"�3� _a� Ê p Ï d L��}C c ÊlÒwÖPÒñÏHt?ÊW }ÖPÒñÏÚìz@BJ ` m�û ý É Òwt mêû É°v `�b G b GjJjEe@P�nJ c K�GjJ b JI@BL
> b EIK
>}L
>�Å)��CFQDCR>}CFE b JjChADCFEHGI@BL
>�Ê�ú ýÈ ÏÜìz@PJ ` è(>�@BJjC?è�EeGIJ d L d CR>åJz@BN

þR��� v b >��
�:5(; Î þ 5 n ÒùÓ

y ` @ZG³�nL
>���@BJI@BL
> c L�LDÔ�GaADCFEIK d p�� ` J ` CçG bDd C b G�@Z>UJ ` C.Oç�3� _a� � b GjCDt�GjCFCÄÊlÒwÖA�
ÏHÖ�Oï@BE b @BJI@ZG³CFJ bDc Özâ qwvwä bDc GjL
CRGjJ b æ c @PG `�brc @P>}Ôræ\CFJ+ì³CFCR> J ` C�E b JjCÄLDNa�nL
>XADCFEIQDCR>��nCÄJjLÝv"LDNÜJ ` C6�nLåCCBU�F@PCR>XJIGÚþ 5 b >���J ` C6E b JjC b Jçì ` @Z� `
J ` Ch� _ �ëA b >�@ZG ` CRGFÖ

�?Gaì³C `�b ADC d CR>åJI@BL
>}CR��t�íï@P>�Q b >��rOïE b >}QDCFEÚâÞÒRq�ä
@P>åJjEIL���p��nCR�MJ ` Cç|�-ÝÅ)�?� _�� ��EeL��nCRGIGaì3@BJ ` J ` C b @ d
JjLÝEeCF��EIL���p��nCÄJ ` CµÚ�%�f �@ð?�e� m³@P>ôJ ` CU�uL<ì³CFEHG.LDN b æ�GjL c p}JjC c LDQwÅÆEeCFJIp}Ee>�GFÖÀÏï>�CÄ�\L
GIGI@Bæ c C�GI�uCR�F@Bè(� b JI@BL
>�LDN
J ` CR@BE�ADL cZb JI@ c @BJ+KU��EeL��nCRGIGz@PG�J ` CçN^L cPc L<ìz@P>}Q}{

ú ýÈ É�ú ý ÊlÒH�ut�Ïd�vt�ÊlÒ�� ÊlÒH�O?aÏnmñÏ+Ç ýÈÊW }Ö0 åÏ
ì ` CFEeC.v ¾ t ¾ Ò b >���v n o n ÒñÌwq�Ö³y ` C b p}J ` LDEeG�� cZb @ d @P>"J ` CR@PE�CRüåp b JI@PL
>¤ÊW }ÖáqDs
ÏaJ `�b Jz�nLDEIE<Ê^Ç ýÈ ÐjÇ ýÈ�Í × Ï
@PGùLDN(J ` C�LDEe�}CFE�Ö ý m Í�Î tD��EIL<A�@Z�}CR��Ç `�b G b èu>�@BJjCº DJ `Äd L d CR>åJFÖ&é >6�nL
>åJjE b GjJ�JjLçJ ` @PGùGjJ b JjC d CR>åJFt�@PJù@ZG 4 gl�DØ � ¥
@P>òOç@BE b @BJI@PGaCFJ bDc Öçâ qwvwä1J `�b JFt(N:LDE?v ¾ t n Ê@mhÇMw<Ï Í�Î t1m^§ �h� �8ü � Ý�à ÊqÖ(Ï3� b >�>�LDJ6¥ �I� i ¢ i
mÜm^§ � gliDm � Ö ý m Í�Î ø¸ ��m^§ o � Ê�v�ÐRÒñÌwq
Ïn¨ � CR>��nCUN:LDEê�nCFEIJ b @P>�� b E bDd CFJjCFEÚ� ` L
@P�nCRGÚì ` @P� ` CR>�GIp}EeCÄGjJ b JI@BL
> b Ee@PJ)KDt�m^§ � Ú � � � %ê�87
à �R¥ � ��ÊW }Ó0 åÏÄ�}L�CRGê>�LDJ � ¡w§å� � �^m�|��zí6¨�Oï@BE b @BJI@PG.CFJ bDc Öõâ qwvwä d CR>åJI@BL
>¤J `�b J�N:LDE�LDJ ` CFE6� b E bDd CFJjCFE6� ` L
@Z�nCRG
@P>�ÊW }Ö0 åÏç@PJï@ZGç>}LDJïÔ�>}L<ìz>ôì ` CFJ ` CFEçJ ` C6|�-ÝÅ)�3� _a� d L��}C cù`�b G b GIJjEe@P�nJ c KÝGIJ b JI@BL
> b EIK�ADCFEeGI@BL
> b >���J `�b J

Òñð



� N�p}EIJ ` CFE.EeCRGjC b Ee� ` @PGÚ>}CFCR�}CR�u��Ö"él>ôJ ` C c @BQ ` JçLDN�J ` C~��@PGI�Fp�GIGI@BL
>�N^LDEhJ ` CrOï�?� _�� � b GjC~J ` @ZGç��EILDæ c C d @PG
b ADCFEIKÝ�}C c @Z� b JjCÚL
>}C�GI@P>��nChJ ` Cê� b E bDd CFJjCFEç� ` L
@P�nC6@P>�J ` Cê�?� _a� Ê p Ï d L��}C c�` C b A�@ c K�@P>.F(p}CR>��nCRG�J ` CêJ b @ c
æ\C `�b A�@BLDE�LDNùÇ Ö

x ªh«?¬®­ Ã&«?¶�Ã�²3��ÀÄ´H¶ih®±�­�¬®·�±dâh¸
x L6N b E�ìÜC `�b ADC b EIQ
p}CR�rJ `�b JF{

í x J b >�� b Ee�ÝOï�?� _a��d L��}C c G�� b >�>�LDJ�CnÕ�� cPb @P>�Ú�%�fhÖ
í Oç�3� _a� d L���C c G�Q
@BADC b EIC b GjL
> b æ c Czè(J�JjL c LDQwÅÆEICFJIp}EH>�G�L
> c K6N:LDE�G ` LDEIJ�JI@ d C ` LDEH@E�FL
>�GFÖ&y ` C d L��}C c G
`�b ADChJjL~æuC.p��\� b JjCR�"N:EICRü�p}CR>åJ c KDÖ

í Ú�%�f b >��À� ��� %ê�87 �@ð?�e� m^��@P> c LDQwÅÆEICFJIp}EH>�G�GjCFEe@BCRG d @BQ ` J�æuCçæ\LDJ ` ��p�CçJjL~>}L
>�Å)GjJ b JI@PL
> b Ee@BJ+KDÖ
y ` @ZGz�\L
@P>åJzLDN³A�@BCFì¾@PGï>}LDJçG `�b EeCR�Ýæ�K dÄb >åK b p}J ` LDEeG?ì ` LMì�EILDJjC�� b �\CFEeG3L
> c L
>}Q d C d LDEIKÝ@Z> b æ�GIL c p}JjC
c LDQwÅÆEICFJIp�Ee>�GjCFEe@BCRGFÖùy�L?J ` Ca�nL
>åJjE b EIKDtåJ ` CaC d ��@BEH@P�F@ bDcPc K?LDæ�GjCFEeADCR�M�ni às4 � ��� �8ü b >�� 4�� gÙ���R¥X� × gji à æ\C `�b A�@BLDE
LDN&GIp�� ` JI@ d C.GjCFEH@BCRG dÄb �}C b æ(GjL c p}JjC c LDQwÅÆEeCFJIp}Ee>�GaL
>}ChLDN�J ` Cçì b E ` LDEeGjCRG�LDNùJ ` CLÚ�%�f �nL dÄd p�>�@BJ+KDÖwôC b EIC b ì b EICaJ `�b J�LDJ ` CFE d L���C c GFt�N:LDE�CnÕ bDd � c CaGjJjL�� `�b GjJI@P�³ADL cPb JI@ c @BJ)K d L��}C c GÜÊ�GjCFCaN:LDE�CnÕ bDd � c CÜÛ³EeCR@P�}J
CFJ bDc Özâ ö<ä^Ï�LDEaJ ` Cç�3� _a� Ê p Ï�ADCFEeGI@BL
>MLDN�Oç@BE b @BJI@PG³CFJ bDc Özâ q�ÒnäÆt � iD� d L���C c J ` C"Ú�%�f�ÅÆJ)K��uC?æ\C `�b A�@BLDE�@P>UJ ` C
b æ�GjL c p}JjC c LDQwÅÆEICFJIp}EH>�G b >��"J ` CR@PEzGIü�p b EICRGFÖ

� LñìÜCFADCFERt\�nL dÄd L
>�GjCR>�GjC dÄb K bDcZc Lñì L
>�CçJjL b GjÔ b J c C b GjJzJ)ìÜL~üåp�CRGjJI@BL
>�GFÖ

í w ` @P� ` CR�nL
>}L d @Z�çEIC b GjL
>�GzCnÕ�@ZGjJ�N:LDE�Ú�%�f @P> b æ�GIL c p}JjC c LDQwÅÆEICFJIp�Ee>�G 2
í w `�b J�ìÜL
p c �"ìÜC.Q b @P>Ý@BN�ìÜCçÔ�>}CFì J `�b J�J ` CFEICh@PGhÚ�%�f @P> b æ�GjL c p}JjC c LDQwÅÆEICFJIp}EH>�G 2

wôC `�b ADCçJjEH@BCR� `�b Ee�~JjLêè(>��U@P>UJ ` C c @BJjCFE b JIp�EIC b >åK � �w��Øñ�^� � �:� × E b JI@BL
> bDc�y CR�nL
>}L d @P� b EIQ
p d CR>åJ�@P>ÄN b ADLDE�LDN
�B�w� × � gjiw� ×å� ¥ �Ù4}� �(¥ � �(m��nmÆiDm����D�(iwg ¢ �B� × � g � m � gH���Ht�æ�p}Jïì³CU��@P��>}LDJïè(>�� b >åKDt b >��ôGjLrJ ` C b æ\LñADCUüåp}CRGIJI@BL
>�G
EIC dÄb @Z>�t�JjLÄJ ` Cçæ\CRGjJaLDN�L
p�E�Ô�>�Lñì c CR��QDCDt�p�> b >�GjìÜCFEICR��Ö x @Z>��nCïL
>}C.� b >�>}LDJz��CR�F@P�}C b æ\L
p}J�J ` C.GjJ b JI@BL
> b Ee@BJ)K
LDN b GjJjL�� `�b GjJI@Z�3��EIL��nCRGeG³L
>MJ ` C?æ b GI@ZG�LDN b è(>�@PJjC3GjCFQ d CR>åJ.Ê�G bDd � c C<Ï&J ` Cïü�p}CRGjJI@BL
> b GaJjLÚì ` CFJ ` CFEaJ ` CFEICï@PGÚ�%zf @P>MJ ` C b æ(GjL c p}JjC c LDQwÅÆEICFJIp�Ee>�GÜLDEz>}LDJaìz@ cZc �nCFEIJ b @Z> c KÄÔDCFCF� b � b EIJaLDN�J ` C b � b �}C d @P�ç�nL dÄd p�>�@BJ+K~æ�p�GIK
bDc GjLÄ@Z>"J ` C.N�p}JIp}EICDÖ

»�­ �R­�±�­�¶�Ã&­�¸
âÞÒÙä"z 217ZWXWå7|{�}�~5�Þ,���} z /1WXW3{�]14FW3{=��}\,��\2
Y���587Z9�9B{�W�4�{�Y�}��5�|�[� ÊlÒRãDãDs
Ï��}E b �nJI@BL
> bDcZc KÄ@P>åJjCFQDE b JjCR�MQDCR>�Å

CFE bDc @E�FCR� b p}JjLDEICFQDEeCRGIGI@BADCê�nL
>���@BJI@BL
> bDc�` CFJjCFEIL
GjÔDCR� b GIJI@P�F@BJ)KDÖB��¨�O � �w�u� à ¨�� S t	/*!S/wv�Ö
â q<ä"z /1WXW&{�]14FW&{���}ù,�� ÊlÒRãDöDs
ÏçO?CR>}CFE bDc @E�FCR� b p}JjLDEICFQDEICRGIGe@BADC6�nL
>���@BJI@BL
> bDc1` CFJjCFEIL
GIÔDCR� b GjJI@P�F@BJ+KDÖ7��¨
O � �w�(�{�

à~� m�gH� � � ñ8ò t	/wvXð1!S/Dq
ðåÖ
â0/<ä"z /1WXW&{�]14FW&{���}�,���} S -�/���}=~5���[�å2
Y����6]�/
Y�{�]�}��M�]�V� ÊlÒRãDãDq
Ï
�?� _a�ëd L���C c G
@P>ïèu> b >��nCD{1�8EICFA�@BCFì

LDN�J ` C.J ` CFLDEIK b >��"CFA�@Z�}CR>��nCDÖ��}¨�O � �w�(� à~� m�gÙ� � �Ht Y�û t	�*!S�Dã�Ö
ÒRö



â  wä"z /1WXW&{�]14FW&{���}�,���2
Y��H��YB�
W&{�}�,�� ÊlÒRãDã�/
Ï _ L dÄd L
>Ú�\CFEeGI@PGIJjCR>��nC�@P>Ú�nL
>���@BJI@BL
> bDc A b Ee@ b >��nCRGFÖ�O � �w�(�{�
à~� m�gH� � i \8ò ÊlÒRãDã�/
ÏHt�ÒRs
ð1!(ÒRöDs�Ö

â0�<ä"z /1WXW&{�]14FW&{���}�,���2
Y��õ587:9�9�{�W�4�{�Y�}����|��� ÊlÒRãDãDs
ÏH-òL��}C c @P>}Q b >��"��EH@P�F@P>}Q c L
>}Q d C d LDEeKU@P>"GjJjL��IÔ
d~b EIÔDCFJ�ADL cPbDc @PJ)KDÖ��}¨�O � �w�(� à ¨B� ñ Ö1Ò1��Ò(!(ÒRö� }Ö

â s<ä"z /��B��{�]�/
W�}��!�Ú2
Y��P��7^;(2
]���}5��� ÊlÒRãDãDq b Ï x JjEe@P�nJrGjJ b JI@PL
> b Ee@BJ+K LDNêQDCR>}CFE bDc @ö�FCR� b p}JjLDEICFQDEICRGIGe@BADC
��EIL��nCRGeGjCRGFÖ � ���u¨
¦agj� � i � ¨ û=� t1Òñð�ÒC �!(Òñð{/wv�Ö

â ðñä"z /��B��{�]�/
W�}��!�Ú2
Y�����7�;(2
]���}���� ÊlÒRãDãDq�æuÏ x J b JI@PL
> b Ee@BJ+K LDN�Oç�3� _a� ��EIL��nCRGIGjCRG b >��%LDN�GjL d C
>�L
>�>}CFQ b JI@BADC.JI@ d C.GjCFEe@BCRGRÖ���¨�O � �w�(� àÄ� m�gH� � � Y	û t1ÒDÒ1�*!(ÒRq
ðåÖ

â ö<ä"z ]�{�7|��V
}����]�V��} S ]�2�V�/�}B���
2
Y����&7:032�}
�!����{ ÊlÒRãDãDö
ÏhÏç>UJ ` C.�}CFJjCR�nJI@BL
> b >��"CRGIJI@ dÄb JI@BL
>"LDN c L
>}Q
d C d LDEIK"@P>rGjJjL�� `�b GjJI@Z�çADL cPb JI@ c @PJ)KDÖ��}¨�O � �w�(� à ¨�  ñ t6/Dq��*!S/� Xö�Ö

â ã<ä"z ]�/�;�9B¡�{�WåW¢}��!�]����2
Y��¤£.23��7^4�}7~5� � � ÊlÒRãDã�ÒñÏ�ô�� à~�h�\� gH� � �F��ô1§ � �Dg ¢ iw�(¥ �¤� m^§��R¥w�3ø�qw>��rCR��@BJI@BL
>�Ö
x ��Ee@P>}QDCFEñtSI3CFì¦¥�LDEIÔuÖ

âÞÒFv�ä"z ]�/�;�9B¡�{�WåW¢}§�!�]���321Y��¨£ç2&�17�4�}R~5� � � ÊlÒRãDãDs
Ï��H��m�gj�R¥ ��� m����w� mÆ� ô�� à~���\� gH� � �Ýiw�(¥ìü1�wg �e� i��nm��:� × ¨
x ��Ee@P>}QDCFEñtSI3CFì¦¥�LDEIÔuÖ

âÞÒDÒÙä S 210�© � {�WåW¢}����ª�«��}B�³/�} � ��¬P��2
Y���582
;��Ä7ZY
W&{�­�} � � S � ÊlÒRãDã
ðDÏ�ô1§ � O � �w�(� à~� m�gÙ� � �h�lksü��:�uiw� � ��iw�
� iwg(' � m^�F¨� �Ee@P>��nCFJjL
>Ý=3>�@PADCFEeGI@BJ+KM �EICRGIGFt� �Ee@P>��nCFJjL
>�Ö

âÞÒRq<ä £ê7:YB��}!®¯��2
Y��¨°ê]�21YB��{�]�} S �A¬��]��� ÊlÒRãDãDs
ÏL-ÝL��}C c @Z>}Q�ADL cPb JI@ c @BJ)K��\CFEeGe@PGjJjCR>��nCULDNzGj�\CR�Fp cPb JI@BADCUEICnÅ
JIp�Ee>�GF{&�¾>}CFì b ����EIL b � ` Ö���¨�O � �w�(� à ¨�� ñ t1ÒRö��*!�q�Ò1��Ö

âÞÒ1/<ä £.23��7^4�}�~5� � ��2
Y�� 587Z9�/�4ñ;(-�}\,�� ÊlÒRãDãDö
Ï�y ` C�G bDd � c C b p}JjL��nLDEIEIC cPb JI@PL
>�G&LDN ` C b A�K
!XJ b @ c CR�Ä��EIL��nCRGeGjCRG
ì3@BJ `rb ��� c @Z� b JI@BL
>�GÜJjLU�?� _a� Ö � ���(¨ � mÆiDm��:�ÙmÆ¨ û�\ t(qwv{ Xã*!�qwv
öwv�Ö

âÞÒC wä £.23��7^4�}
~5� � ��}&587Z9�/�4ñ;(-�}�,���2
Y�� z 2�4R]�2
9¯} z � ÊlÒRãDãDö
Ï x}bDd � c Cç� _ �ëLDN d p c JI@BA b Ee@ b JjCçGjJjL�� `�b GIJI@P�
EeCR�Fp}EIEICR>��nCÜCRü�p b JI@BL
>�G�ìz@BJ `êb ��� c @P� b JI@BL
>�G�JjLhOï�3� _a� ÖDy1CR� ` >�@P� bDc �zCF�uLDEeJFt
=3>�@PADCFEeGI@BJ+KçLDN\O?EIL
>�@P>}QDCR>�Ö
�3A b @ cPb æ c C b J ¸&¸&¸ ¨ à iDm^§�¨Zg �
× ¨P��� ±.� à �Z'w��� � §

âÞÒ1�<ä £ê7�{ � /
W&��}��V�A²[� ÊlÒRãDöDs
Ïs-ÝL��}C c @P>�QÄJ ` Ch�\CFEeGe@PGjJjCR>��nC.LDN��nL
>���@BJI@BL
> bDc A b EH@ b >��nCD{ b �nL dÄd CR>XJFÖ�O � �w�(�{�
à~� m�gH� � % � Ø<� ��¸ � Y t���Ò(!S�Ds�Ö

âÞÒRs<ä £6/��
9�-
2
Y�}u��� ÊlÒRãDã� åÏ � �E¡D�^� × ¨Ä¦�gl� 4}� gnm�� � �%iw�(¥³O�¡Xi às4 � � �F¨6|
CR�nJIp}EeC I3LDJjCRG8@Z> x J b JI@PGjJI@Z�FG´  Y Ö
x ��Ee@P>}QDCFE¯µ&CFE cZb Q}t�IzCFì¶¥�LDEIÔuÖ

âÞÒñðñä �z0 � ]�{(;(-1V�4�}·����}¸�ÄW�¹��©=©�{�W � {�]���} S ��21Y�� 587:9�/�4<;(-�}�,�� ÊlÒRãDã
ðDÏ � �R¥ � �:�ß�:� × O ¡Xm�g �Fà iD�7O�Ø � �(m^�
kF�wg,�H��� � gliD� �H� iD�(¥�ü��:�(iD� �H� ¨ x ��Ee@P>}QDCFEñt�ÛÜCFE c @Z>�Ö

âÞÒRö<ä ��YB�1W3{�}�~��]�V��2
Y�� z /
WåW3{�]14RW3{���}�,�� ÊlÒRãDöDs
Ït-òL��}C cZc @P>}Q?J ` Ca�\CFEeGI@PGjJjCR>��nCÜLDNu�nL
>���@BJI@PL
> bDc A b Ee@ b >��nCRGFÖO � �w�u� à ¨�% � Øw¨ û �(t�Ò(!S�wv�Ö
âÞÒRã<ä °�-�­�4�{�W�43}����T}��Ú2
]3��{�­�} � �ù2
Y��¤~�{�Y
2��
W<V�}
�!� ÊlÒRãDã
ðDÏ x JjL�� `�b GjJI@P�.ADL cZb JI@ c @BJ+KDÖ�él>�{�- b � bDcPb t
OêÖ x Ö

b >��M� b L}t _ Ö �.Ö
Ê�î³��GFÖøÏ � mÆiDm��:�Ùm�� � iw� � � m^§��R¥��h�lksü��^�(iw� �Ù� ¨87Úiw�(¥ � �R��'U�lk � mÆiDm��:�Ùm�� � �(øuADL c Ö
ÒC }t}���
Ö\ÒDÒRã*!
ÒRã�ÒwÖ

â qwv�ä °�7Z]�2
7^Vu7^4�}��·��}B��/19�/�4»ºw9�2�}��!�12
Y��¼�7{�7�©=��4�}B~�� ÊlÒRãDãDö
Ï x J b JI@BL
> b EIKU�3� _a� d L���C c GF{ù�}CF�\CR>��}CR>��nC
GIJjEep��nJIp}EIC b >�� _ CR>åJjE bDc |1@ d @BJay ` CFLDEIC d Ö�O � �D�(� à ¨hô1§ � �wg ¢ t(JjL b ���\C b ERÖ

â q�ÒÙä °�7Z]�2
7^Vu7^4�}��·��}�~ç/ � 7ZY�4ñ/1Y�}¢����2
Y�� [¢�
]��12
7ZWå7^4�}�£�� ÊlÒRãDãDö
Ï&� d L��}C c N:LDE c L
>�Q d C d LDEIKÚ�nL
>���@BJI@BL
> bDc
` CFJjCFEIL
GjÔDCR� b GjJI@Z�F@BJ)KDÖu �EICF��EH@P>XJFÖ

â qDq<ä °Ä/
W&�17�{�} S �Þ5½� ÊlÒRãDã�ÒñÏùé d � c @P�F@BJ1EeCR>}CFì bDc J ` CFLDEIK b >���J b @ c G�LDN(GjL c p�JI@BL
>�G�LDN�E b >��}L d CRüåp b JI@BL
>�GFÖ � ���u¨
��4�4 �B¨1¦�gl� � i � ¨ ò t1ÒRqDs*!(ÒRsDs�Ö

ÒRã



â q�/<ä °Ä/��1]�7|{�]�/���¾�} S � ÊlÒRãDã
ðDÏ � %ê�87 � �R¥ � �ø�.iw�(¥$ü��^�(iw� � ��iw� �º4�4 �ø� � iDm����w�}�F¨ x ��Ee@P>}QDCFE x CFEe@BCRGÜ@P> x J b JI@PGlÅ
JI@Z�FGFÖ x ��Ee@Z>}QDCFEjÅ.µ&CFE cPb Q}tuI3CFì³¥�LDEIÔuÖ

â q� wä ��{(4RV�{�Y�}B��� ÊlÒRã
ð{/
Ï3� b >��}L d ��@rD\CFEICR>��nCçCRü�p b JI@BL
>�G b >���EeCR>}CFì bDc J ` CFLDEIKrN^LDEz��EIL���p��nJIGaLDN&E b >��}L d
d~b JjEe@P�nCRGFÖ �3� mÆi � i
m^§�¨ òfñ8ò tuqwvXð1!�q� Xö�Ö

â q��<ä ��210ï/��
]�{���¾�} S �|°���2
Y��v�&2�4RVu]�2�©={(43}�¬P�9£�� ÊlÒRãDãwvXÏ³ �CFEeGI@ZGjJjCR>��nC3@Z>ÄA b Ee@ b >��nCDt�GjJjEep��nJIp}E bDc � `�b >}QDC
b >��rJ ` CÚOï�?� _a�¾d L���C c Ö���¨&�jk¸K � �Ù�:� � �e�hiw�u¥�O � �D�(� à � �Ú� mÆiDm��Z�nmÆ¨� �t(qDq��*!�q�/� }Ö

â qDs<ä 587:9�/�4ñ;(-�}h,��ç2
Y��°[uV T2
]�7^; T2�} S � ÊlÒRãDãDö
ÏM|�@ d @BJ6J ` CFLDEeK�N:LDEMJ ` CòG bDd � c C b p�JjL��nLDEIEeC cPb JI@BL
>�G b >��
CnÕ�JjEIC d CRG?LDN b Oï�?� _a� ÊlÒwtPÒñÏ3��EIL��nCRGIGFÖ(y�CR� ` >�@P� bDc ��CF�\LDEIJFÖ\=3>�@BADCFEeGI@BJ+KrLDNÜO?EIL
>�@P>}QDCR>�Öu�zA b @ cPb æ c C b J¸&¸&¸ ¨ à iDm^§�¨Zg �
× ¨P��� ±.� à �Z'w��� � §

â q
ðñä 587:9�/�4ñ;(-�}�,���21Y��ô[uV T2
]�7�; T2�} S � ÊlÒRãDãDã
Ï _�`�b >}QDCÜLDN�GjJjEep��nJIp}EeC³@P>.è(> b >��F@ bDc JI@ d CÜGjCFEe@BCRGFt c L
>}Q�!XE b >}QDC
��CF�uCR>��}CR>��nC b >��rJ ` C�Oï�3� _a�¾d L��}C c Ö�y�CR� ` >�@P� bDc �zCF�uLDEeJFÖ�=3>�@PADCFEeGI@BJ+KULDN�O?EIL
>�@Z>}QDCR>�Ö��3A b @ cZb æ c C b J¸&¸&¸ ¨ à iDm^§�¨Zg �
× ¨P��� ±.� à �Z'w��� � §

â qDö<ä 5¿¹�1WXW3{�]�}=À5� � ��}�£.2
;u/1]�/B�1Y
2�}�5½�B5½��2
Y��H��7^;uV�{�V
}����AÁ[� ÊlÒRãDãDö
Ï � C b A�KêJ b @ c G�@P> ` @PQ ` ÅÆN:EeCRüåp}CR>��nK
èu> b >��F@ bDc � b J b Ö
él>�{ç�?� c CFERt
�hÖáo}ÖBt��}C c � dÄb >�t1�hÖ î�Ö b >�� y b ü�üåp
t�- Ö x Ö�Ê�î���GFÖøÏ � ¦�gli � m�� � iw� �a� ��¥ � mÆ�7 � iDØ ¢ ô(iw�^�á�Ùt�Ûa@BEIÔ `�b p�GjCFEñt�ÛÜL
GjJjL
>
t����
Öu���*!�ðwö�Ö

â qDã<ä �R{�W�4ñ/1Y�}�£�� z � ÊlÒRãDãwvXÏ x J b JI@BL
> b Ee@BJ)K b >����\CFEeGI@PGjJjCR>��nCê@P>òJ ` C~Oï�?� _a� ÊlÒwÐRÒñÏ d L��}C c Ö�O � �D�(� à~� m�gÙ� �ô1§ � �wg ¢ \ t6/�ÒRö*!S/�/� }Ö
â0/wv�ä �R{�W�4ñ/1Y�}�£�� z � ÊlÒRãDã�ÒñÏ _ L
>���@PJI@BL
> bDcX` CFJjCFEIL
GjÔDCR� b GjJI@Z�F@BJ)K�@P> b GIGjCFJùEICFJIp}EH>�GFÖw�õ>}CFì b ����EIL b � ` Ö&O � �w�(�{�

à~� m�gH� � i Y=Â t6/� åð1!S/
ð�v�Ö
â0/�ÒÙä�%z�:�3' � � m�gÙ� � �ïÊlÒRãDã��
Ïzy�CR� ` >�@Z� bDc �}L��Fp d CR>åJFÖ�o
  -òLDEIQ b >�t	IzCFì¶¥�LDEIÔ(Ö
â0/Dq<ä [u-�{=©�-
21]���}Ã��� ÊlÒRãDãDs
Ï x J b JI@PGjJI@P� bDc�b GI�uCR�nJIGÚLDN��3� _a� b >���GjJjL�� `�b GjJI@Z�ÄADL cPb JI@ c @BJ)KDÖ�é >�{ _ LRÕ\t&íÚÖ �hÖBt

� @P>}Ô c CFKDt�íÚÖÄµêÖ b >�� Û b Ee>��}LDE�D(ÅèI?@BC c GjCR>
tRÏêÖ î�ÖÜÊ�î���GFÖøÏÓÚù�Z' � �ø�:§��R�R¥{ø½ô�� à~�~�\� gÙ� � � ¸ ��m^§�O � �D�(� à~� m�gÙ� �
iD�(¥"�Dm^§ � g �º4
4 �ø� � i
m����w���HÖ _a`�b � dÄb > b >�� �3bDcZc t}|
L
>��}L
>
Ö

â0/�/<ä [u-�/
]�2
;(9¯}�°��]~5�u2
Y��Å¬Æ{�WåWXY�{�]�}¢��� � � ÊlÒRãDöDs
Ï�O às4 �:gÙ� � iw�}¦agj� �H� �e� � � ¸ ��m^§ �º4
4 �ø� � i
m����w���?mÆ� � mÆiDm��:�(�
m�� � �F¨uw�@ c CFKDtuI3CFì¦¥�LDEeÔ(Ö

â0/� wä [\V T21]�7^; T2�} S � ÊlÒRãDãDö
Ï�Ïï>êJ ` C�J b @ c C d ��@BEH@P� bDc ��EIL��nCRGeGùN:LDE�GjJjL�� `�b GjJI@P����@rD\CFEICR>��nCÜCRü�p b JI@BL
>�GFÖDy�CR� ` >�@P� bDc
�zCF�\LDEIJFÖ��zA b @ cPb æ c C b J ¸&¸&¸ ¨ à iDm^§�¨ � §�iw� àÄ� ge�F¨B� � ±.�ê�ÙmÆiwgÙ� � i

â0/��<ä ,³2�­1W�/
]�}&[�� ÊlÒRãDöDs
Ï � �R¥ � �^�ß�:� × ü��^�(iw� � ��iD��ô�� àÄ�h��� gÙ� � �n¨�w%@ c CFKDt�IzCFì¦¥�LDEIÔ(Ö

qwv


