
!"#$%&'()"!!"#$"#!"!"#!"!#"$$,'"&$,0#
()*$"+$',"%-!"!"+"#$!
!!"!" ./!*+,-$.*/#$%&'()&-(&0

Ì£%&$hi12`|!

���$!!#�5�$#���!#�5�$#�5�,#�5�$#s5#$

$$*IA()^\]JKm2DLMN2Dm��A»OTy_:!\] !$"""'%
$!*w0¸)JK()mGH)^!w0 #$"""3%
$,*IAJÕ¸)$Çî%JKmH¾?@)^!Çî 2,""%2%

354! 2DD&�)?D26)E7L©ÚÆ,)(!©Úíî��3¸IEÄÅ&��ÚÛÜÆÇ!OË��r|
�¯E2D&�Óßó�î@!04&�)&è¨ô�¡��£K¢�´ùEûÜ1�801.A"}2DD&�LM
E,�Á@!'V¥2DD&�Ó\ÛÜ¡LM��5K� �!�O�M.îT !" <²@A2DD&�LM¼½E©
Ú.�¡3Å!lm*$$%ËS.�3¶Å&�¡&�Ü3�°�ÛÜ./Dïð��Úâ$'¯&þ¯&�ÒÝÒ�%,
ëOËEÓ\×¯`éøÎ'$!%OTfÏ.��JÕÁxrw¡±<!²2D&���óôEÂs!4Qû¼8¡Ö
lCÞE$¢¨)m�K'$,%W�D&�3¸/�.2D&�Óß2ôø`mGwHe¨)!,ëfÏ.2D&�C
6óµm&�ÓßäÂ�wEPÓ1�M3Ål2D��£K¡ÃKÉ�.OÚæê1�8FXû@A2DD&�LM
./.��!ÉÊ.:XLMEOT´µ1
567! 2DD&�'��5K'D��,ë'&���óô'î@m�K'äÂmXÿ×¯'��

7"#8,#@'$-%A#+%-%#'#&'-'49 "#/#%"&),12),1%!

25#6B'()*I%)*$!!! A5#6K%)*$! J<#6B7.7'!! A5#6!'()$! 9;?#B7,! B,L')$ 4-;5#6M/$

$$* :)")+F+24"G,/"),/2,-4"H+:9%+#9+"#3 ?#B%/,#5+#)! !"#$%#& '#(%)%)*)+,-.+,&/"012"#3 4%5#,6,&2! 71%#+(+89"3+52
,-:9%+#9+(! !"#$%#& !$"""'! ;<=<71%#"%

$!* :91,,6,-.+,&/"01%9"6:9%+#9+("#3 =+5,)+:+#(%#&! .*"#&C1,* A#%B+/(%)2! .*"#&C1,* #$"""3! ;<=<71%#"%
$,* :91,,6,-.+,&/"012"#3 '#-,/5")%,# ?#&%#++/%#&! 71%#" A#%B+/(%)2,-.+,(9%+#9+($M*1"#%! M*1"# 2,""%2! ;<=<71%D

#"%

73/("%&(* I<J7D<E<7>7C>E>=/F4<6 FSD>;G<6G.;<6C8 >@D<E<7>EFS6>E>=/! P8FC8 <FS4G>;7C>64G;9CGG877T>E9GF>6 >@E<J77C>4/4&
G7S4>6 T<;F>944D<GF>G7SD>;<E4C<E74! <6: <64P7;G87R974GF>64>@7C>E>=/! =E>.<EC8<6=7<6: 76TF;>6S76G<ES<6<=7S76GG8;>9=8
S9EGFDE749.@>44FE.F>E>=FC<ED;>XF74F6 G8747:FS76G<;/;7C>;:41\8F4D<D7;;7TF7P7: G878F4G>;/>@D<E<7>7C>E>=/4G9:F74<G8>S7
<6: <.;><:1V@G7;F6G;>:9CF6=G87@96:<S76G<ED;F6CFDE74>@E<J7D<E<7>7C>E>=/! G8F4D<D7;@9;G87;7E<.>;<G7: G87S<F6 D;>=;74474
<6: <C8F7T7S76G4>@D<E<7>7C>E>=/;747<;C8 F6 A8F6<F6 G87D<4G!" /7<;4! F6CE9:F6=$$% G87G;<64@7;@96CGF>6 S>:7E4G>R9<6GFG<&
GFT7E/;7C>64G;9CGD<4GCEFS<G7<6: 76TF;>6S76G<ED<;<S7G7;4$G7SD7;<G9;7! 4<EF6FG/! G>G<ED8>4D8>;94! 7GC1% .<47: >6 <T<;F7G/>@
.F>E>=FC<E<6: .F>S<;J7;C>SD>96: D;>XF74P7;774G<.EF487:' $!% G87E<P4>@G87E<J77C>E>=FC<E76TF;>6S76G7T>E9GF>6 F6 :F@@7;76G
=7>E>=FC<E8F4G>;FC<ED7;F>:4<6: F6 G87D<4GC76G9;/! <6: FG4;74D>647C8<;<CG7;F4GFC4<6: S7C8<6F4S4G>G876<G9;<E<6: <6G8;>D>&
=76FC:;FTF6=@>;C74P7;7;7T7<E7:' $,% G87D<E<7>7C>E>=FC<E;7C>;:4P7;7947: G>:F<=6>47G87;7=FS748F@GD<GG7;64<6: 7<;E/4F=6<E
C8<;<CG7;F4GFC4>@E<J77C>4/4G7S4! <6: G87;7E<GF>648FD4.7GP776 G87.F>E>=FC<E4G;9CG9;74<6: ;74FEF76C7E>44>@E<J77C>4/4G7S4P7;7
R9<6GFG<GFT7E/;7T7<E7:1\8747;749EG4D;>TF:7FSD>;G<6G.<4F4@>;E<J776TF;>6S76G<ES<6<=7S76G<6: =>T7;6<6C71*6 G8776:! G87
D<D7;S<J74<D;>4D7CG@>;G874G9:/>@E<J7D<E<7>7C>E>=/F6 A8F6<<6: D9G4@>;P<;: G877SD8<4F4@>;G87@9G9;74G9:F741
C#9@'"=/* I<J7D<E<7>7C>E>=/' @96:<S76G<ED;F6CFDE7' D<E<7>76TF;>6S76G<ER9<6GF@FC<GF>6' 7T>E9GF>6 >@7C>E>=FC<E76TF;>6S76G'
D;>C744<6: S7C8<6F4S' ;74FEF76C7<6: ;7=FS748F@G' >9GE>>J

!

!!

!"!"_"%_$0 ?@'!"!"_"%_!, ?�A@1
A»¼8()�BÄ³LMCÒD>$2$3!$""!%¡A»¼8()�BOTD>$2$#,"%#,%F°�G1
íH�*' b&S<FE*X:/<6=c6F=E<41<C1C61



���Y$89!"�;<34�f $,'$5

2DD&�)$I<J7?<E<7>7C>E>=/%?W�2D��3¸I]�EÄÅ&�¿�!LM¿±JÕrw&
�C6óµEî@!.�O�îT´�ûÄ��½&�b°n4&�m½MNn��4�EPÓ12DD
&�LMî1JÕ)¡&�)ÂÂ!¿À¶)(´1¡å°E¨)1�lJ¨-²�Õ¡>ë´¯Fl"
ýEJKøÍ!2D&���Eô�+�§î@&ïðô�&Ö`ÃÞn4½M4�®���E#$+$,1
6£!2DD&�LME7L©Ú>Ü+?v½2D&�ó�EÒYÂsÂxk!�|��r|�¯ïð
ô�¡Ö`ÃÞE#$��+!&,,12DD&�LM«?&�)µîTEIJ!#nvr��{¥&�^_¡
&�Óß��éêî±E]Ý!É�¨,LMr}E�Å¶�Â&C66�jµ¡ÓßäÂô�EH¾!f
Ï´�ûI&�®���$Zº0&m´�%û&�ÓßE#$!Â_&�)Kì!ZXÿ×¯�1±!²!2
DD&�LM'�Gÿ,&ÓM¡Û§&�Óß£K´ù«½�w�¢�+2,1

2DD&�)?D26)E7L©ÚÆ,)(!QLM�3 !" ËÍÐw!QrÓº3��ùtEÆ`
¡&�H¾E,ÂÓM4Qû��EÏlLM1õ[ !" ËÍIwn²!ùtÛÜò^¢[��DïðO
Ë&2D����¡v����WÜLMI1F± 2" <²!��()ýþE��Ä³¡Æ`)E,�!n4
26)mD26)E��¯°!ÄÅ&�¿�EÛÜòBÙ!ÜñÆÇ´ä«¡¡ËS!éêßÈÆÇç}
½�w�¢�!2DD&�LM)(ÒÓ«¬½�Öc!LM©Ü34�R¿ÍJÕ)&2D()&&�)&
��()�#¶-§+#&',1��îTè¨ô�&2D §®���&Öm¼8û2D&�Óß#$�()W
Ü!g�.v� �¢�� EÓßÂLM!çyB.v,ÂÓM�,ë-:E/1,�1

@A2DD&�LMg�3 $00"41¶£o¬hÈ!ØLM*M��îTè¨ô�¡@A¦§2D&�
��WÜg�.¸ëE?�!ç¼½Ó\OÚ.�1�8'pÚV¥2DD&�LM��5KE� �!O
TåM± !" <²'��,ë�&��r��¯¦§2DD&�OË&&�Óßóôm2ô�´ùE©ÚL
M3Å!n4=�3Å'Û§2D£K¡ÃKI,ØE��1FX!û2DD&�LMERZ./.��1

D%&$hi%&)²Ä(Ê'

2DIEÄÅ&�À�Ò¢£X!Ð�Ô¡Y[!FÀnQ�nÔOEÙ¥Õ&ùÕ&8Ú&´OÚ�;
Ò¡½�Æ*Æy�Ò3Æ!]�'���I1íWql�Ú&�ÛÜÆD&�ÛÜ!?2DD&�LME
©Úû$1=�ÛÜ¸Ò#Æl}�¡"�·¸`1}�ÂÛÜ©Ú²¼§ßò!WtÛÜlm^&ß�
EEÒ&�Í&Hê&ßùÚ�'"�ÂÛÜ²¼¸Î�&ßò4Q!Í&=�&ÄÅÞáÞß�¡zQÞ�
�1D&�LM+?íî��²�&�ÛÜEC6b3&×¯ô��H¾!./îT&���ó�EOË1
�8OTñû"�ÂÛÜ./A"2DD&�LM.�V¥1

- $ I\âÊ.WtE2D�Ú&�ÛÜ4@A)*E©ÚLM8H1=�ÛÜI!ùt&Ñ%&ñ
¦`?Fw�³�ED&�ÛÜ!'@Añ¶2D���I�ÀhÖE]�!=�ÛÜ;ÐÆ2�3û
îT2���&þ¯&��¡'¯�&�%ÀEÝ§1Vj`¡À;ôj-�ÚÛÜ«hWt!Ø½MÆ
('¨,E2DI!ZVj`©ÚÙIÆ('c×ö5¡1QP³¦�q2D!QC6b°Wò�3Û
Ïþ¯¡�8Eô�!Ø>RVj`�ÚC6ELM¿�4Q;ÒJ¨�)LME��1À;ôj-Â
35&Þ�!>RELM&ÙI'@Aúà¡5�6ZõJ!'ÛÏõJ�ë¡2D��ô�´ù¿À
®�1���I]�.×�E��&�Þ-Þà&T�ß�EÒ4Åy!ÞQÔ�35�2DE�&ß�C
6óµEOË1�¸Î�&ß�EÒm!ÍÛÜ6°!'04�-tQ�×¯E&�)WÜ&Û§�&ß
ò��yôIÀ7,®�1±!²!7�¨,&�Ü3�°�ÛÜ_�+P5!nt`©â&_��2¡
O(O\$A~À��A~¿ �`�°�%ÛÜ�lC-1t`'s°��î@I°3¶Å©â$Z*àá
â&`e¡¢â¡àqâ�%!¸JÆ©â='�ÒIÐ�)P�&m´¡ &�ÔO�î@�ÆO!Ø7
�Q,ÂÖE©â>hÖªJ]�'���I!�»¿À�Æ¤ìEÛÏÂô�!ZB¿P£¤$<EE>X<6&
G8F6%¡ß¥¦$7C8F676>67%>À÷ÛÏät¡stEô�+0,1¿ÀQ,`��ÆyE_��2!æê×
µc±¡CÉ®�!6°_��2��×µb°m¤�!#n¦Æ��&�²�!ÛÏ2DÄÅt`&�
&ß�`Î¡§ßòE,Ì��1O(O\4©Ú¼·%��µmA~Æyn Új`°3!LMxlQ
'ÛÏD'¯¡ DK�OËI¿Àå�1



$,'!5 !"#$%&'()"!!"#$"#!"!"#!"!#"

- $ W�ED&�ÛÜ¨)4Q��ÛÏô�
\<.1$ e7<G9;74<6: 76TF;>6S76G<EFSDEFC<GF>64>@C>SS>6 D<E<7>7C>E>=FC<EF6:FC<G>;4

D&�ÛÜ ÃÒ&� LÒ¸y-)S ÂÅé> 3Æ OËÛÜ

ùt Þá&zQ&¿&
�'3NÀ�Ò

!1#d!"" $"3 ùÕ;Ò ��&þ¯&�ë&�'&
DK��+$"&$,,

Ñ% zQ!���� Ò-§ôX: $, SS 2"" Ù¥ÕUÚ '¯& þ ¯& � �& �
��+$2&$%,

ñ¦` Þá&¿&&zQ !"d3"" Í 3!" Ù¥ÕEÒ '¯& þ¯& ��& DK
�&L`m´�+'!$'&$0,

Vj` zQ!¶Æ('Ð�
� ��&æÂ�Ò

!""d,""" 3#""" ó¨´OÚ;Ò �ë&þ¯&zÕ�+!"&!!,

Bt�Ú SvÂÆ7��
E�Ò

h$" Í $#"" ùÕ;Ò ��&DK�&þ¯�+!,,

�&ß�!Í ÄÅ�Ò $"d$#" $"# Ù¥Õ}ò �ë&�&ßò+!2&!#,

�&ß� ÄÅ�Ò $d$"3 $"# (;âÆéöJÆ
$ZÅy%

�ë&�&ßò+!3&!',

À;ôj- õJ42D !"d!#" Í !""" Ù¥Õ�}; �ë&��+!0&,!,

©â 2D ¶Å Q,EÀ�öÆy ÄÅt`�3&�}s
:¯+$! ,,,

_��2 ^&&2D ¶Å Q,`��Æy ^&ß�&�&ß�&
t`+,2&,#,

O(O\ ^&&2D =�¡D� A~À��A~¿
 �`�°�

'¯&DK�+,3&,%,

552DD&�OË�3·LOÚEÏaRÉ*$$%���IE&��Úb°¢�Qr�Ò&�C6©Ú
�37¨1¶£7�LMxl#¶&�`��î@I�'7,@¯E�w!ØÝÒ�¾>m|QrE©
Ú�Å`Cb°+,'&,0,1H<6=�+2"&2$,íîûÌ©2���²�Ò¡���mvTEùtmñ¦`¶!��
éêEû¤ÆÇ-¤!���I©ÚEùt¡ñ¦`ÂÅm�Ò®�ÂÅ¡b°��û¢1$!%�ôÏ�!
ÚÄL&��Å'îT¡B:E&K¨)&&�äÂ�ô!û}ÿ��ô�$¢E�K�K7¨+2!, 1̄ :
4!#$BC&�×¯¡Æ(E��6y#n�lÝ���D&�×¯n4Æ(ô�E��6y1

�3�MEÏa!(�:ìD)ELM=eòD&�?�*w�í+1mG32DBCî@��¡|�
æç!j¶EBC&�)H¾ò�3D&�éêEOæ¡��Ý§I1ÄÅé�ÆÇýþE¢�!lÆÇ�
Å¡C6Æ(¨)&fÏ&�û��E$¢ø`&,ëOË��ô�É�.OÚ#$1é�ÆÇlmÄÅß
È¡0«ÆÇ´ä!>RD&�LM*«|³�E AVU)A)¡ [�À#nÔö¶ÅÆÇ�#+2,&2#, !ZW�
©3ÆÆÇ$?AV%¡Ô;û¢ÆÇ$(AV%�!#nfk&�Æ(E©Ú¨)4Qû���¯$¢EfÂÆ
²fÂ$¢ø`'W�ª�ÆÇ$[(V%¡iÎû¢ÆÇ$AAV%!#nfÏr�¡|��¯���û&�C
6Æ(#$EOÚÂ¡ÎÕÂ!�r#nû����ÚâE#$@¯./ë�1��,ëOË´älmí
ª¡�$HV%&0««$[7=;744F>6 \;77%&¡àA`é$Q</74F<6%&uÐû�$U79;<EU7GP>;J%�´ä+23&2', !Z
�30««E¶Úâ,ëOË!Q®�'3#níîº�QX���¯!®�>Ü���¯!�r>û��
ôë2ôEK�É�H¾+20,1

F%&$hiÃÊ.12

��ÚâE,ë�7õ?D26)LMEOT!ûxkîTïð¡2D��ó�Âs&øø¡u��
²ô���À�OÚEô�12D��ÚâE,ë�N#yBmBC��éêEûí!�tÖ`PøRE
¼8�z¨)1¼3�&&�û2DK���ô�¿À¸!&ÝHE$¢¨T!ùt&Ñ%`�&�n4&
�Ü3�°�ÛÜÞQÔ°g���ÚâE,ëOËLM!QIn&� ��×¯`éLM3ÅF¿C-



���Y$89!"�;<34�f $,',5

Â1Q��=e?íîû¨,¦§"¶L2DEæç!ËS-²��&�¡�ÒK���éêë'W�¶Å
éKßÈ´ä!ÆÇçÉ¼#$&�Æ(EÎÕ��ôë!çfk·*4�EfÂ¡²fÂPÓ'8Xüý
��E¶Í0«ÆÇç}!'û��Ý§�mY���l�&Ý§>��¤hE� �!v½°ÔE×¯`
éøÎ'FXæê��3¸E&�éê!./D��ÚâE,ëOË!çûOËE÷Å./�t$Ø $%1

Ø $ ×¯`éLMýþ=eØ
eF=1$ \7C86FC<E:F<=;<S>@G;<64@7;@96CGF>6

'@A!D&�LM*;ÐËS.lmc×ö5&1Q&1\¡càIoáJ¦2DE&�×¯`éé
êë!õJÀ;ôj-×¯`é«'FQJ¦ËS1=�×¯`éò3±¢����¦§2D¡õJ�Ò
Eþ¯&��Ó¯&��&'¯���ÚâE,ëOËI1äZ!�*�3c×ö5± '" L2D-²��ù
t ��éêëEÆÇ!íîiÎû¢ÆÇ!fÏÊÖ§È$Æþ¯%?#$ö52DùtÆ(EÎÕ��
ôë!W�íª¡� òFyÀ¬ä$HV&?IN%!ËS.ùt Ö§È$þ¯%×¯`é!çû1×�3¡Í�
3îT<!²þ¯ô�./.,ë]�+#"&#$,1LM6Å-¤!y�w6°n²[ !" ËÍc!��¦§ì'!
2�þ¯«%ìö!m¶!Y�E�ë¡¢oÔû¢1!""" !4R!Þáùt×¯ìí¡þ¯E ö!7´
ùm 'xoo,ëEìíÀP!M7´ùm�¯�ì¶§¨§���ÕE¢�ì¶ÀP1

Ö`ÃÞPøxoE2D����?è¨ÂWÜ!càIoá5�2D����WÜÞl2Ê1lf
Ï����56m��!�t:\Ö`ÃÞRE���z�!@A)*W�càIoá± 0" L2DEù
t&Ñ%&À;ôj-¡�Õæçéê!Æ2�Ë.½Mm2�ÝÒÓ¯E×¯`éøÎ+$"! #!&#,,1�3��
Í¬E&��Úéê!%Xû $" Ln�����`Î2D./.îT<!²2�ÝÒÓ¯E,ëtÎ+#2,1
�3��,ëøÎv½EÝÒ�!'ô���¡�¯�À÷ÖE7¨Â1LM,B±<!²!=�2D��
��«|,&' $0#"4X![ $0'"4n²7�OÚ2DZ72¡%2E����@¯.7¬íO1=�LM
ÎÏ!càIoáJ¦2DÝÒ�z�;¡' #" )=-IÑÒ!2D¼�ÎµtÎ×ôEK�' '"d$$" )=-I
4�1�MLM-¤!LM¦5�2D«|¿ÀhöE��]Z�!'����2DÃKI!û��!·>
ÜEa,¢¬vÁxóôEî@ITV9§ÌÓ1

1\ö�J¦!2DÆ('��ßè!=«`,.'|���J2D&�C6b3mïð�'7,E
PÓ1]8<6=�#Ù.± $"" Lö�2D-²���ùt¡Ñ%éê!çW� OAY¢Êÿù¡Jj§é´
ä!ËS.LM¦2D&�¡ïð��éêÙ+##,1ßÈ)ÆÇfÏÊ)*'¯$Æ�'%?ÎÕ#$6y!
¼£Æ2�3íª¡�0«¡ì:0««´äËS.Ñ% )*'¯&ùt )*'¯E×¯`éøÎ1>



$,'25 !"#$%&'()"!!"#$"#!"!"#!"!#"

R=�×¯`éøÎ_�31\J¦¶L2Dc#i�wn²EDïð,ëOË+#3&#%,1�MLM�Ó#l
,ëOË6ÅE®�_ü¡¦§¤hÉ�ÃSæê!«l��xk1\*ÿïðó�ûè¨ô�E$¢4
��É�.PÚüê1

G����¥(�Q%&hioéÁ]��)=@

2D&�ÓßóôÐÁ.v¼8CÞ�Öm¼8×�CÞEÁ@1��è¨ô�¡&�$¢©Ü!@
A2DD&�LM>R©ÚP5c#i�wn²&è³Ën4îT !"" <²EÖ`Ë , Lr}!g�.��
r��¯E2DPÚ&���î@OËLM!çn(ïð Ö`ÃÞ § 2D��)PÓµÆÇl©f!
ên.2D&�C66�óµ¡��ô�4Qm§î@&ïð&�«�¼86â¡Ö`ÃÞEPÓ1
GED)C*+äw~Q%&hioéÁ]

JÕÁxrw@A2D¼8&���Eô�©Ú+*ÿïðE#$1;ÀE2DD&�LM©Ú²¼@
AFQ¡\JJ¦E®2n41\J¦E�Ý2D1H<6=�+$,!#',íîN\Ì©2��Í¬Eùt�3¸!
OË.îT , £!²2D&�C66�óµEÁx!LM½ÊùtC6Eóµm�ÒÆ²-,°&���PÚ
��î@ÀP1ç'£� �!6°�Í¡��µCÛÜ�¶ÛÜå°ÆÇ!h��Jên.2D §®�
��û&�C6óµE#$�K!fÏÊ'7ï<;ECÞo!'¯íîõí#$2D�ÒÆ²-,°¡r!
*ÿÔ�ô�íî#$§î@$ßò,Ì&þrYZ&À��¡��¢Ê%!õíÆ�íJ#$.2DSë¡
�¡��ù�î@!FÀ§¨2D&�C66�Eóµ$Ø !%1²¼IAFQ7®2$yA[%¡N\7ö
�2D${92%îT $ £¶!²EùtD&�LM,B!ùtC6óµÝH$¢3È�w6°[è³Ëg�
R7#ïð28Ô')À$³E¯�)À%1LMxlïðô�íîIc2D�Ò��r�&°±�Ò,°¡
SëÆ²r�&Ôó§NOÀ�Õ���¢�!.�#$2D��&DK��m&��®���!FÀ§¨t
`C66�Eô�+#0&3",1IF9 �+3$,W�qþö5J¦7�J2D$àß%��Í¬îT !""" <²Eùt3¸!
,B.°}üw2D¼8����î@1LM.7¬û¤.BCüwoE2D&���¨)!xl'Áxr
w*ÿÔ�íî#$§YZ!§¨2D����4ùt&�$¢!�'BCïðôü]Zo!¸!?¥��
&EïN±«3òÏ)*ÿ·[!§¨Qû�J2D&���E�H$¢¨T1

Ø ! c#i�wn²Ì©2ùtC6óµ4Qm§ßò¡��EPÓ
eF=1! (F<G>SC>SS96FG/49CC744F>6 F6 I<J7I9=9 <6: FG4;7E<GF>648FD PFG8 C<GC8S76GT7=7G<GF>6 <6:

76TF;>6S76G4F6C7G87I<4GOE<CF<EY<XFS9S

�3&�ûïð$¢PÓ!7�)*�^�&�ÛÜõí�3D*ÿEOËI+3!&3,,1äZ!H<6=�+3!,

íîwF²à2sÃ®2ùt��éê!ÆÇ.ùt*ÌÂÆ(EÂs4Qm��ÛÜEPÓ!,Bï
ðõµt$@+.$(*0&),$ 6,$-+.$4$%E,Ìm5*:ÿ!ÀP!g�y�t$=C(.*4&..$ 04&..)6&,$%E,Ìm�Ò
SÆ²¡��ÀP1�X!W�r�h\�=·L©ÚÛÏÅE×¯¡¤�$VO-AN ¤�%m*ÿÛéô�



���Y$89!"�;<34�f $,'#5

./.¤h!.7¬üy.Qû*ÿïðEÛÏô�1¼£W�2sÃ®2��ùt3¸OË. $12 £!
²Fò5*ÿó�EÁx1

W�}�Â�Í&ßùÒ¡Hê�ÛÜ!è³ËGwÖ`ÃÞEö�;Ð«%òfÏ+32&3#,1=�LMê
ë.è³ËIwn²Ö`ÃÞû§ßò&�ZYE#$!n4Ö`û¤��<�¡ç+EÁx1ØGw
Ö`ÃÞ'¶¸@¯�#$�2D&�Óß÷éòP51²¼Yßè³ËÍ¬E¶ÛÜLMfÏÊYß
§GwÖ`ÃÞg�3Iè³Ë$3""" <Q?RX%!ÿ\³´xo§þrYZ��ì:!ùtIÿ��Å
=C(.*04&I>$-*09+K)+0E×¯¤Îìí!m|§GwÖ`ÃÞ;g�ûYßùtC6�&7,#$!ØÍ¬
ùtéêE (AVÆÇÎÏ2Dùt&�ô�çèÀ¤Îò�¼8ó�Eµ�1Ì©2Èè³Ën²��
Í¬¶&�ÛÜh\$ùt&t`©â&ñ¦`%EöÆlÈ3¸!��fÏ.n¼8ïðô�©§E2D&
�Óß$¢E¨T+33,1

Ø , �ØÆùt3¸4Qm2D�8¡¦§ïðEPÓ$<*Í¬ùt3¸!.*Í¬ùt©3Æ½Æm
¦§!ÍDßò¡Ý§ED'¯!C*Í¬ùtR $ ¶½Æm2DD��,ëOË6ÅEPÓ%
eF=1, (F<G>S;7E<GFT7<.96:<6C74G;<GF=;<D8/>@Y9=7A><6: FG4;7E<GF>648FD PFG8 E<J78/:;>E>=/<6:
;7=F>6<ECEFS<G7$<* :F<G>S;7C>;: >@47:FS76GC>;7' .* :F<G>S?AV$ 4C>;74C>SD<;7: PFG8 T7=7G<GF>6
C8<6=7<6: <;7=F>6<E;7C>64G;9CG7: G7SD7;<G9;7D;>@FE7' C* C>SD<;F4>6 .7GP776 :F<G>S?AV$ 4C>;74<6:

R9<6GFG<GFT7;7C>64G;9CGF>6 >@P<G7;:7DG8%

D&�3¸«÷ÖJfÏ.�« ïð §®���û2Dj3,Ì¡t`&�E#$1ë3@A
1\ö�J¦E�ØÆ?7LiÎE¼J�·FùúD�j3EDÝú21K9 �+3%,íî��ùtÆÇ!6
°ÃÂ&!C)&ð¯&À�×&2$,A�üê$Ø ,%!,B¬23 0""" <Q?RXj31'£r�4R¬2lD
�6ZõJ!Ø£XÞáùt×¯�B¸!ìí��!ÛÏ.2D�ë¡¢�l!ç7õ;¡�B'1�3



$,'35 !"#$%&'()"!!"#$"#!"!"#!"!#"

1\J¦2Dùt ��×¯`éOËEè³Ë��ô���!mÍ¬ùtéê ?AVR $ ¶½Æ�ÎÕm
µPÓ'� ?AVR ! ¶½Æm¦§'¯¡�Í3¸¸Ò7¨!�¤#$�ØÆùtD&�ô�E©§6y
?�ë!Q#?ïð1LM.7¬ên.'�«¡ïð×�CÞo!t`C6óµ$¢�8&�ÒÆ²-,
°&sb¯���ô�E�K1
GEF�¥,-OQ%&hioéÁ]

F±7LËÍ!è¨��ô�;Ðvè³Ën¼86â#$l©,��nÖ`ÃÞ#$l©EÖ`Ë
rw+3',1ñû2D&�Óß"�56&��z{o&�C6óµm$¢�WÜ!@A)*W�5Í���
ùt&Ñ%&ñ¦`&�&ß�&�&!Í&_��2�ÛÜ!û��J¦±BC2DD&�g�.Ó\OË
LM!¼½.OÚÂsÂxk1'Ö`Pø:\EcàIoáJ¦!¶L5�2DD&�3¸Eû¤-¤!
¦§2DîT !"" <²&�ó�©Ú�' , Åø`*$$%n%2¡7c2�lC-E���2D!&���
&ÐÁ.·#C6b°óµEî@$Æ2' $0#"4 $03"4¡ $0'"4 $00"4% +$"!30&%", '$!%nAH2¡Zy2
�lC-EI��2D!�ÐÁ.7#&�C6b°óµEî@$$0#"4 $03"4% +!3!%$&%!, '$,%��3�M2
D!¸Îíà2DÔï2¡ÕÖ2E&�C6óµ*,&3 $00"4Iw!2Dg�����!!"", !XC6
6�ô7#ÊB¤Îô�!ÿ��Å¤Îì¶+%,&%2,1�*«ÍÝ6.¦§2D±<!²&���ô�EÝ
Ò��1$0#"4R!càIoá2D�Òùtnïðõµtl®�b°!�&ßòn|�Î��ß�`Îl
©'$0#"4X!wÔï2¡ÕÖ2�ééíà2D}!��ß�¡Þàß�,Ì!¿&ùtÅ`×¯ìí!ç
ÊBéëÿ��Å`' $0'"4X������@¯EíO!7�2D$Z7c2�%ÿ��ùtÅ`¡×¯
¤Îìí!�&ßòµÞà¡�Þß�`Îb°×ô!�'jö����o!%2¡172�&ßò¸!!
w$Ø 2%1

Ø 2 ±<!²càIoá2D&�ó��}ÏôØ
eF=12 V:F<=;<S>@G877C>E>=FC<E7T>E9GF>6 4G<=74>@E<J74F6 G87SF::E7<6:

E>P7;;7<C874>@G87Z<6=GL7[FT7;F6 G87D<4GC76G9;/

lfÏ&�$¢56!W�iÎ2D¶ÛÜå°ÆÇ!mG3ÄÅßÈÆÇç}!LMfÏÊ�íàE
2D $0#"4 $03"4«|,&EC6b°óµmà2�Ê§¨E�8ô�ÀP!$0'"4 $00"4EC6óµ
¡ÎÕ����?§��¢�¡¢ìíE6Å1ùt&Ñ%�&�ÛÜmïð&�ë¡��ÛÜEª�Æ
Ç$[(V%m´�+@ÆÇ-¤!±Ù�!²!ì'4Qm��E®���û&�C6jµ«�&.7,E
#$1Ôï2¡ÕÖ2 $00"4Iw&�C6óµm�ëoÔÀP!§¨m�w7�2[¯�&wIc!�Ò



���Y$89!"�;<34�f $,'%5

���Ù!t`&��Éö1� !"", !XE������íO!#>?ú?@[/XcàIoá�ëo
Ô!m�w2[.7¬m2D©ÒÊ�EXÅ1

�MD&�éê«lLM¦2DE&��z�tÉ�.æê1(>6=�+#2,W�r|@¯E´ä!6°B
Cùtéêë¡¶L2D��Í¬Eùtéê!íî&�9�ÈÎ$¸9ÆÇ%!�t.Ö`PøR$$'#"4
R%E�z&�¨)!Ú2DùtC6ÝÒnSÞ�ÒEïðõµtl©!n¿&zQÅ`lN1�zm
-²ùtE&�9�ÆÇNÎÏ!¸¶é2D>RE&�;Ðò�.�z�¡1¼3LM¦± !"" <²ÎÕ
Eùtóµ,&' $0#"4!]8<6=�+%,,ÉÊ.#n�¬r�4RE&����l2D&���EÖ`Ë�
z1�&ßòEÁxmó!«#l���2DE�&ßò��É�§zæê1]8<6=�+!3,¬ê�&ßòóµ
E�}Â¨)!ÉÊ.«¬®��&ß�C66�E��ûa!ç�Áxrw|�Î��ß�Å`b°�
l���2D��EFV§z>Ü1

ë31\J¦\f¿±Eö�2D!QD&�LMfÏÊ $'#" !Rt`&ñ¦`C6b°¡&�ëE
ô�ÝH$¢3�w6°RXE'¯ô�!Ø±<!²t`&�ëEìö*m|.`}E���¢!ÉÊ
'½õíÖ`ÃÞPøo!¸ïÃÂÑ�ÔEìí¡¦§ïð×�#$.ö�2DÞáß�&�ëE 
ö+%#&%3,1l.¦Æïð¡îô�ÔE#$!K9 �+%%,íîû¶Lö�2DE��3¸EùtéêÙ3ÆÇ!
v½.¦§&�ô�E��$Ø #%1'£� �û¤.±<!²¦§¸ïÑ�Ô&Í¹�Ô&'¯�ô�!
fÏÊ¸ï�Ôã²E���Õ¢�ûö�2D&���E#$@¯;ÐÊîïðô�E#$1Ø��2
DE$¢�'�H!§ßò&þrQ,Â&NOÀ��E¢�û2D&�Óßo�7,EæÌ��1äZ!
'&�ßòúûÈóEª�o!2DE&�jf+�YZ¡îôE#$!Q&�$¢¤§ßò�FEö
�2Dj¤Î1

Ø # ± $#" <²1\J¦ö�2DE&�ô���m'¯&Í¹¡Ñ�Ôô�E¤h
$S&4C>;74?W� 0 Lö�2D��Í¬ùtéêE ?AV½ÆEÙ3ÆÇ6Å'¦§)*'¯&
Í¹¡Ñ�ÔéêÆ2¼¼8H+%'&%0,'Ñ�Ôéê�SÆ>É�ÐïvþÓ¯éê-Ï%
eF=1# A>SD<;F4>6 >@G877C>E>=FC<EC8<6=7>@<EDF67E<J74F6 4>9G8P74GA8F6<PFG8 G87C8<6=74>@

G7SD7;<G9;7! :94G<6: 6FG;>=76 :7D>4FGF>6 F6 ;7C76G$#" /7<;4$S&4C>;74F4<6 F6G7=;<G7:
?AV4C>;7<6<E/4F494F6=:F<G>S:<G<@;>S47:FS76GC>;74F6 0 <EDF67E<J74' ;7=F>6<E49SS7;

G7SD7;<G9;7! :94G<6: 6FG;>=76 :7D>4FGF>6 :<G<P7;7>.G<F67: @;>S;7@7;76C74+%'&%0,'
6FG;>=76 :7D>4FGF>6 :<G<P7;748>P6 ./6FG;<G7C>6C76G;<GF>6 @;>SKFS<E</<6 FC7C>;7%

��31\yÎö�2D!N\�Ý2D+Ö`ÃÞõí#$!±<!²Eùt&ñ¦`¡Ñ%3¸f
Ï. $0'" !n²=��Ý2D&�«|g�ô�!¤ÎE×ôÊB' $00"4cÆ !" ËÍÐ+33!'"&'$,1ùtC
6b°I!7�NÐw�Æ(EJ´ÅZºF»jy�t$=C(.*4&..$ ,>*5K*)9&*G&..)I4)($%�'F±Ù�!²
Ùæ!w!¼�C4E?7�û��ìíÝH$¢E%gÅ`!m4®¢Et`&�ë«¤Î ö1Ì©2
zQÑ%��3¸-¤!$0'" !RX§þrYZEí:§¨Ñ%C6g�ô�!zQÞ�&�ëoÔ!
$00# !X.7¬oÔ!m§¸ÂøEÿ\³´¡¤¥ÃÞ§¨E�Ò��¡aÞïð�Õ¤ÎìíÀ
P!ûÑ%EQ�&o�²NOP4´�#½Â��&.h¸#$!.�Aô.zQÅC6�¨)1ÞáÞ



$,''5 !"#$%&'()"!!"#$"#!"!"#!"!#"

�Ùæè¼$þú$?*05)-$%Å`b3!m|.'L`m´¼�oÞáÞ�E¨T1
�M��¦§±BC2DD&�ELM!lxkïðô�¡Ö`ÃÞ]Zo2D&�"��K&u�

�²ô���É�.OÚæê!#vÁxó�E7¦!ÉÊ��¦§2D&���£K¡]�Ea�1

Ø 3 càIoá2DD&�fÏE&�Óß2ôø`$ØI <dCll³2E®P6Å!
:d@l%2E®P6Å1QI*<¡ : lùtéêE ?AV$ ½Æ!-Ïùt&�ô���'

. l���ð¯I�ð$!-Ï2D�8ô�'7l���ÒÓ¯!
-Ï§²���þ�°'C¡ @-Ï&�ô�mCÞ�EPÓ%

eF=13 [7=FS748F@G4C76<;F>4F6 I<J7]8<6=:9 $<_C% <6: I<J7A8<>89 $:_@% >@G87Z<6=GL7[FT7;Q<4F6
$<<6: :! G87?AV$ 4C>;74>@G87:F<G>S<447S.E<=74F6:FC<G7G87:F<G>S7C>E>=FC<EC8<6=7'

.! G87S7:F<6 D<;GFCE74FL7>@G8747:FS76G448>P4G878/:;>E>=FC<EC8<6=7>@G87E<J7'
7! D8>4D8>;94C>6C76G;<GF>6 F6 47:FS76G4F6:FC<G74G87<CC9S9E<GF>6 >@69G;F76G@;>SC<GC8S76G'

C<6: @<;7G87;7E<GF>648FD4>@1D;7449;72 <6: 14G<G72 F6 G87;74D7CGFT7E<J74%

H%&$hi=hipq�]).½12ÌQkb

2D&�ÓßûCÞ�EfÂ¡²fÂ$¢?±!²A�2DD&�LMEST47!LM'fÏ&
�Óß$¢ø`&Xÿ×¯&2ôGwHe&&�Óß6�¡äÂ�´ù¼½.#S.�1�3càIoá
¶L2DD&�OËéê!]8<6=�+'!,W�2ôTÂ�´ä!,BLM¦±<!²E&�ô�«|�'·
L2ôT!Æ2û¢. $0#"4 $03"4¡ $0'"4 $00"4E&�C6óµr�T1̀ 9 �+',,.7¬üýl³2
¡%2!�ùt&�ô�h\mm|§²�E���ÒÓ¯n4ÛÏ�8ô�E���ð¯éê./.
û¤ÆÇ$Ø 3%!,B $0#" !RX¿&ùtÂÅ¤!ì¶¡C66�¤ÎAô!mhãxoE¸!�8%
ÀAô®û¢!xl=Å¼�8CÞE&�2ô!Â3iÎE&�Óß2ô(}�CÞ)ø`!Ú&�Óß2
ô$¢CÞ�¸!ô�EfÂø`1�'%2!���ùt3¸fÏ.cw���Ù«3 $0%' !E&�2



���Y$89!"�;<34�f $,'05

ô1=Å2ô?Óß²fÂ$¢CÞ�$��¡¢ô�%E6Å!Â3Xÿ×¯ø`+'2&'#, 1̀ àEB$��
,&'N\Yß&ï<ß�2DEùt¡Ñ%3¸I+'3&'%,1ZYßD&�LMfÏE !""$ !Óß2ôm�
�3¸Et`¡¢¿,Eg�r�7¨+'3,1

2ôKìøÎ¡^_LMxl!XÿT�²4R&�Óß©Ú-BlXÿðÖB$!Ú&�Óß¼±
2ôXÿTr]�!È=Ôó!ç½ÊGwu¶HelÓß��EôÈ¡¼®PÂ�r öEÝ�1LM
ÉÊXÿðÖKì#n�3Û§&�ÓßE£K18�!=�LM]Ü²¼¼8&�ÓßE_ü!�+)þ
ÿ0û1H<6=�+'3,W�¶ÍßÈÆÇ!~#vYßD&�éêÆÇI!/�Êr�h\�!Xÿ×¯RÓß
��"ýãÞ3��Q�4�!-Bl(¦½$@EFCJ7;F6=%)¨)1é�ÆÇÝ§ÊXÿ×¯EGwu¶He
ÛÜ!-Bl��ôÈE ö¡¼®PÂEoÔ1�3��Í¬¶ÛÜéê¡��éêEå°ÆÇ!.7¬
fÏ.ÓßäÂ�w¡Xÿ×¯,&��!¬LMlW�2DD&�éêg�¼8&�Óß2ôLMÉ�
.iÎõä!çl_ü¡×�Xÿ×¯KìÉ�.OÚæê1

&�ÓßäÂ¸y¼`3&�Óß6�Q,Â!�GwHe�?&�ÓßäÂ�wE�íÛÜ1±!
²A"})*'W�PFÂ&¾XÂ¡&�¶�Â�ÛÜfÏ&�ÓßäÂô�LM´ù./.ÀþEê
ë+''&0$,1D&�)éê´#�B.r��¯cE®�1äZ!H<6=�+0$, ¬ê@Ac×ö5&1\�J¡c
àIoáJ¦ !%, L2D&2#! LÅE/¦§ùtéêë!~#W�û�)ç}./.¸éêÆÇ!�Ë.
ùtû�Ø�!ËS.ùtC66�PFÂÛÜ$ò¯&o`Óé&HÕÂ%E,ëOËøÎ!ç6°��¦
§ # LiÎ2D��Í¬EùtÆÇéê!,ëOË.=�2D±<!²EùtC66�§éEó�µ
�+0$,1LM-¤'r|�¯�!C66�ÛÜ$¢Ö`ÃÞ¡���¯!'Ö`ÃÞPøhyEc×ö5
¡1\ö�J¦!2D&�C66�PFÂFó!m|.&�ÓßEöQ,Â¡öäÂ'�'càIoáJ
¦!:\EÖ`ÃÞ§¨&�ÓßäÂ�wFlWO1

��5Ê!2DD&�LM'fÏ2D&�Óßó�&_ü®P&�)KìI;-BÊÃ¨®�!Ø®
PLM8n3Ð¬�}!LM6Å�Új¶Eõä./,¦!«�Ú6°KìøÎ¡y_:y_g�å°
ÆÇ1'�²ELMI!¢¬í:¶)(E¯°!¨2?m&�)&Óß()&û�)�E´1LM1

I%&$hi12|¹

å�NM!@A2DD&�LM;'�����&�ÛÜBÙ&��,ë�&2D&���óô¡&�
)KìLM�´ù¼½.cöE.�1��2D&�Óßóô4Qûè¨ô�E$¢©Ü!2DD&�¾
�Úíîí:� ¡¢�� LM!íîýþÄ³¡¶)(´1!��KO��r|�¯2D&�Óßó
�E¨)&¦§�H¡Þ�)��!,ØQ'2D£K¡ÃKIEÛ§��1
IEDde$/r�12$õM%&$hi°ñQ÷Á

¶£2DBCî@;lD&�éêOæÉ�.OÚæê!ç,�.�3D:6°E��Úâ,ëOË
´ä!Øcwn²D&�¡D26)LMm26)¡&�)4�Eí¿B$æ8�'1D&�OËLM[
:¾¸¶�3fÂ$¢E=;ø`!WWüOûø7PÚ��î@EÝ§!÷7å'E(×fÂÚâ)CÞ
÷¢!n4&�C6óµî@I´�ûÄ��½&�4�EPFÂ16£!�Úí:L�×�E&��Å&
K&�H¾ë4j¸|��¯�EBC&� ��éêëEËS!v�ÀW3jñì&èùJfÏÁx&�
��ô�î@1£}!>R?�Iûñ¶&�ÛÜEx×)¨)¾]é¹ÚELM1Z2D&�¢£X]�
'���IE&�¿�mByEC6�3�'7,�H1,ë�=ÅC6�H4�tN«3EOËl�!
�ÚíîÄÅY�y_!ÆÇ&�EÒmõÒEéëPÓ&���IÄ�Å4�ENZ�H�¨)!É¼À
wEéêH¾!ûD&�6Å./�_16£!':XELMI¾�í:ÄÅBCî@m2DD&�LME
¯°!íîBCî@éêE��ÆÇ!fÏ&�x×)¨)&��&�4�EPÓn4½Mû&�$¢EÝ
H¡�H¨)!làìE2DD&�OËñò1
IEF°ç�h�%&Q���:%&ÞßQkb

±!²1²1¶E��&�ÛÜòÉ¼!½ál'.2DD&�LMÉ�.�Ö1Ø>RED&�O
Ë©Ú�3ø&�ÛÜ!�¶&�ÛÜ./å°ÆÇELMòé!�»û&�Óß�¡Eó�LM34j



$,0"5 !"#$%&'()"!!"#$"#!"!"#!"!#"

é16£!í:¶&�ÛÜEå°ÆÇ¢¬?:XE7L¹8��!=�Ó#nû��ÛÜÃSEÁIOæ
o�®�_ü¡¥¦E��!�»#nÉ�&�Óß²ùEH¾!lmÓßÄÚâ®���&´�û6�¡
±>&&�¡�Å¶�Ân4ÓßE�Õ¡>ëù��H¾1äZ!���IE�� (UV?F±D26)
LMI,�o²E7L³ÛÜ!'fÏLÒ&�&C6¡ÅC6�b34&�¶�ÂEcwÞ�ó�´ù
¿À÷¸Eå�1®û3&��ÚÛÜ!�� (UVÛÜE®�'3>¸Éö�ÅÒ,EöÆlÈH¾!É
�hlÖªE&�¶�ÂH¾!n4É¼J²IE&�ô�EH¾!¿ÀwRE¢�RZ1
IEGeè�01<2^%&hipqRSQÃÊö«

D26LME7LOÚ>Ü+?û2D&���ó�EÞ�)��./Oæ1'��r��¯�!2
D&�Óßó�û"J¡}J:{E$¢?�*E!öö+¶Lz{6âE#$!4�'ÃSE&$�ì:
E#$÷¢!«�'£!BcE¥-÷¢1W�D26éê./&�ó���EOæ!>R¾n,ÂEÁI
ÝKÆÇl©!Ú�3û��&�m��ÛÜE$¢�Kxk!ûPÚ��ô�m&�C6óµmCÞ�
PÓ./Ý�1±!²!mG3é�ÆÇ¡øÎýþ!7�LM;Ðg��^&��� CÞ�PÓEÐ,
ë¡,ëLM!'fÏ¶z{6y®���ût`C6#$�K&¦Æïð¡Ö`ÃÞ#$ÝH&ë�&�
ÓßIEm´¡º0m��ù�®���PÓ�´ùÎÏ.÷ÖEå�+$! 0!,1
IEH{3%&$hi12=74hipq56^ä].ÌQab

2D&�ÓßlÖ`<=É�¶ÅÀ,�E&�Óßñò!';¡Ö`ûÂ´ù,Ø�[POÚE�
�18�!':\EÖ`ÃÞPøo!2D&�Óßñò±>�ú"�1']Ücw&�ÓßñòÞQ?æ
Ìñò¡,¡ñòô�Eª�o!KO��rwÖ`ÃÞ��W�û&�Óßñòô��&E#$!n4
ÄL&�Óßñò�EÞ�®���PÓ!û32D&�Óß�è|��t&¼8��E#¡¢W�¡(
)£Kô�O¸1æê(Ë!&�Óß�t$YV%)EÆ`Üñ!7�)*W�càIoáiÎ2DD&�
ÛÜ!ûîT<!²&�ÓßñòÛÜ$lmþr;¡�&���Õë&�Õ��&&�¶�Â�%Eô�î
@./.OË!çfÏ.æÌñò¡�¬ñòcwô�î@E$�¡ª�PÓ+0,&02,1.7¬ELM#ní
î�Ë2D§<= &�Óß�èj�|�!��KO&�ÓßmÖ`<=ÓßEcwÞ�ô�PÓ!l
¦§#¡¢,�É�OÚEKìæê1
IEIde%&$hi=%&r@�?@ÌQkbÊ'12

ùû��íúE2D&���WÜ!Z��îT��ô�LMjÖJñò32D��E]kmÃK!
?QR2DD&�LME7LOÚ>E1D&�LM�Ó#nÉ�2D+PøRE��¡&�]Z�!N
#nvÁxóô���É�ËS¦§¡¿Ò2D&�Õëó�&ÃKe$¡�}ÂÃK÷Å�t�H¾1
û3"�E2D&�Óß!#níîD&�OË¡&�ÓßÞ�øø®6°Eç}!g�2DÓßäÂ�
w�K&Xÿ×¯K�¡u¶He�LM17´ù!íîÿ,2D&�ÓßE&�¡���z!#û2D.
/ÀñûÂE]k¡��!ÀG3=�@A2D��Eg,m]k1̀ àELMÈ�'íò¸¡öA;Ð
g�¶!1'@A!¼3��¦§2DE&�C6ÃH!&�Óß`Î¶�!>R;g�E2DD&��z
æç?�¾²WÀº'M7´ù!Éöû2D&�Óß��ó�î@�KExk!ÉÊñûÂE]k¡��
a�1

M��Z�

+ $ ,5I7<TFGG?[! e;FGLNA! V6:7;4>6 U&4$."?<E7>EFS6>E>=FC<E7TF:76C7>@G877@@7CG4>6 E<J74>@767;=/<6: S<44G;<64@7;@;>S
CEFS<G7<6: 89S<641#)5-*.*6C$-9 E(&$-*6,$I>C! !""0! %($3D<;G!%* !,,"&!,2'1()** $"12,$0-E>1!""01#213pD<;Gp
!1!,,"1

+ ! ,5A>876 VN 7:1?<E7>EFS6>E>=/* \878F4G>;/<6: 7T>E9GF>6 >@E<J74/4G7S41)X@>;:* )X@>;: 6̂FT7;4FG/?;744! !"",1
+ , ,5NS>EW?1AEFS<G7C8<6=7* VDE<67GF6 @E9X1F$4+,&! !"$!! (*!* N$!&N$#1()** $"1$",'-2',N$!<1
+ 2 ,5Q766F>6 K! A<;T<E8>I! N</7;A(&4$."*:76GF@/F6=@;>S;7C76G47:FS76G;7C>;:4G877@@7CG4>@69G;F76G4<6: CEFS<G7>6 :F&

<G>S:/6<SFC4F6 I>C8 I7T761M,&0>N$4&,?)*.*6C! !"$!! %$ $ $"%* !"$#&!"!01()** $"1$$$$-M1$,3#&!2!%1!"$$1
"!3#$1X1

+ # ,5(FXFGNN! A9SSF6=Qe! QF;J4KWQ&4$."(F<G>S<447S.E<=74@;>SV:F;>6:<CJ E<J74$U7PZ>;J! N̂V% <6: G87:7T7E>D&



���Y$89!"�;<34�f $,0$5

S76G>@F6@7;76C7S>:7E4@>;;7G;>4D7CGFT776TF;>6S76G<E<44744S76G1!*+,-$.*/3$.&*.)5-*.*6C! $00,! ** !%&2%1()** $"1
$""%-Qe""!$""#31

+ 3 ,5QF;J4W1a9<6GFG<GFT7D<E<7>76TF;>6S76G<E;7C>64G;9CGF>641'4$4)04)($.<*9&..)-6 */V+$4&,-$,C'()&-(&D$4$! $00#*
$3$&!#21

+ % ,5Q;<:48<PbO! W>674jW! QF;J4KWQ&4$."(F<G>S;74D>6474G>E<G7&=E<CF<E<6: 7<;E/&K>E>C76776TF;>6S76G<EC8<6=74<G
B;uJ7674! P74G7;6 U>;P</1!*+,-$.*/3$.&*.)5-*.*6C! !"""! "!* !$&,21()** $"1$"!,-V*$""'"!$"$3"!%1

+ ' ,5(>6=̀ K! B<GG7EO! W7DD7476 b1N9.@>44FECE<:>C7;<64<4R9<6GFG<GFT7F6:FC<G>;4>@D<4G7C>E>=FC<EC>6:FGF>64F6 Z<6=GL7
[FT7;Q<4F6 E<J74! A8F6<1'()&-(&*/4>&B*4$.8-;),*-5&-4! !"!"! $"** $,'%021()** $"1$"$3-M14CFG>G76T1!"!"1$,'%021

+ 0 ,5I7<TFGG?[! K>:=4>6 (V7:41N7:FS76G<;/DF=S76G41\;<CJF6=76TF;>6S76G<EC8<6=794F6=E<J747:FS76G41(>;:;7C8G*
ND;F6=7;U7G87;E<6:4! !""!* !0#&,!#1()** $"1$""%-"&,"3&2%33'&$p$#1

+$",5Z<6=̀ (! V6:7;4>6 UW! (>6=̀ K&4$."N9;@<C747:FS76G:F<G>S<447S.E<=74<6: 7DFEFS67GFCG>G<ED8>4D8>;94F6 E<;=7!
48<EE>PE<J74>@G87Z<6=GL7@E>>:DE<F6* \87F;;7E<GF>648FD4<6: FSDEFC<GF>64@>;<44744F6=E>6=&G7;S79G;>D8FC<GF>61M,&0>G
N$4&,?)*.*6C! !""'! %!$%%* $!%,&$!0"1()** $"1$$$$-M1$,3#&!2!%1!""%1"$0!$1X1

+$$,5(>6=̀ K! Q766F>6 K! Q<GG<;.77[&4$."\;<CJF6=79G;>D8FC<GF>6 F6 \<F89 I<J794F6=G87:F<G>S;7C>;:* ?>G76GF<E<6:
D;>.E7S41!*+,-$.*/3$.&*.)5-*.*6C! !""'! ()$$%* 2$,&2!01()** $"1$""%-4$"0,,&""%&0$%"&31

+$!,5H<6=I! I9 KZ! IF9 Wa&4$."(F<G>S&.<47: F6@7;76C7>@T<;F<GF>64F6 G874G;76=G8 >@V4F<6 PF6G7;S>64>>6 PF6:4.7GP776
$%!#"" <6: 3""" C<E76:<;/7<;4Q1?1!*+,-$.*/J&*I>C0)($.:&0&$,(>* @45*0I>&,&0! !""'! ##!$(!$%* (!$$"$1()**
$"1$"!0-!""'M:"$"$2#1

+$,,5H<6=a! Z<6=̀ (! V6:7;4>6 UW&4$."(F<G>S;74D>647G>CEFS<G7@>;CF6=>@<:77D! <EDF67E<J7$I9=9 K9! Z966<6! NH
A8F6<% :9;F6=G87I<4GOE<CF<EY<XFS9S<6: FG4FSDEFC<GF>64@>;96:7;4G<6:F6=;7=F>6<ES>64>>6 T<;F<.FEFG/1V+$4&,-$,C
'()&-(&:&;)&N0! !"$2! *'* $&$!1()** $"1$"$3-M1R9<4CF;7T1!"$,1$!1"!21

+$2,5]8<6=bI! Q7:@>;: V! W>674[&4$."V49.@>44FEC8F;>6>SF:&G>G<ED8>4D8>;94F6@7;76C7S>:7E@>;E<J74F6 G87SF::E7<6:
E>P7;;7<C874>@G87Z<6=GL7[FT7;1=>)-&0&'()&-(&?+..&4)-! !""3! %#$$%%* !$!#&!$,!1()** $"1$""%-4$$2,2&""3&
!"3!&'1

+$#,5]8<6=bI! W>674[! Q7:@>;: V&4$."VC8F;>6>SF:&.<47: 4<EF6FG/F6@7;76C7S>:7E@;>SE<J74>6 G87\F.7G<6 ?E<G7<91!*+,G
-$.*/3$.&*.)5-*.*6C! !""%! !*$2%* 2%%&20$1()** $"1$""%-4$"0,,&""3&0"'"&L1

+$3,5A<>ZY! ]8<6=bI! A876=O1VD;FS<;/4G9:/>6 ;7E<GF>648FD4.7GP776 49.@>44FEC8F;>6>SF:4<6: G87:F4G;F.9GF>6 >@<&
R9<GFCS<C;>D8/G74F6 G8;77E>PE<6: @E>>:DE<F6 E<J74! A8F6<1@L+$4)(8(*.*6C! !"$2! (*$2%* 2'$&20!1()** $"1$""%-
4$"2#!&"$2&0200&%1

+$%,5A<>ZY! ]8<6=bI! I<6=:>6 ?O&4$."A8F;>6>SF:&F6@7;;7: 76TF;>6S76G<EC8<6=7>T7;G87D<4G$2"" /7<;4F6 G8748<EE>P!
79G;>D8FC\<F.<FI<J7$4>9G8&7<4GA8F6<%* N7D<;<GF6=FSD<CG4>@CEFS<G7<6: 89S<6 <CGFTFG/1B>&H*.*(&-&! !"$2! "($#%*
#'$&#0"1()** $"1$$%%-"0#03',3$2#!!,"'1

+$',5]8<6=B! Z<6=̀ (! B<GG7EO&4$."e;748P<G7;E<J77C>4/4G7S48F@GC<947: ./4>CF<E&7C>6>SFCG;<64FGF>64F6 Z<6=GL7[FT7;
Q<4F6 >T7;G87D<4GC76G9;/1'()&-4)/)(:&I*,40! !"$'! *$$%* $%$231()** $"1$",'-42$#0'&"$'&,#2'!&#1

+$0,5O7ZH! ]8<6=B! Z<6=̀ (1I>6=&G7;S49CC744F>6 >@<R9<GFCDE<6G4;7C>64G;9CG7: @;>SD<E/6>E>=FC<E;7C>;:4F6 <48<EE>P
@;748P<G7;E<J71'()&-(&*/4>&B*4$.8-;),*-5&-4! !"$'! '(!* ,$!&,!,1()** $"1$"$3-M14CFG>G76T1!"$'1"31!",1

+!",5IF9 OY! IF9 ]H! O9 QK&4$."K>PFSD>;G<6G<;7G;>D8FC4G<G7! S<C;>D8/G7<6: @F48 D>D9E<GF>6 7@@7CG4>6 CE<:>C7;<6
C>SS96FG/- V4G9:/F6 I<J7b;8<F1HC9,*K)*.*6)$! !"$2! $!'$$%* $'0&!"21()** $"1$""%-4$"%#"&"$2&$0"3&#1

+!$,5IF9 OY! IF9 ]H! IFZI&4$."b@@7CG4>@@F48 F6G;>:9CGF>6 <6: 79G;>D8FC<GF>6 >6 G87CE<:>C7;<6 C>SS96FG/F6 I<J7e9X&
F<6! <:77D >EF=>G;>D8FCE<J7F6 4>9G8P74GA8F6<1!*+,-$.*/3$.&*.)5-*.*6C! !""0! ("$,%* 2!%&2,#1()** $"1$""%-
4$"0,,&""'&0!'3&,1

+!!,5IF̀ ]! IF9 HO! ]8<6=I&4$."(F4G;F.9GF>6 >@[7C76G>4G;<C>: 4D7CF74F6 G87I<J7aF6=8<F<;7<F6 6>;G8P74G7;6 A8F6<<6:
FG47C>E>=FC<E4F=6F@FC<6C718(*.*6)($.O-9)($4*,0! !"$"! #)$2%* ''"&'0"1()** $"1$"$3-M17C>EF6:1!"$"1"$1"$!1
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