
!"#$%&'(")(*"*#'&+,"%(&%-(."/,&'(.+#-,0.((((!"#$%&'()''*$%+&,'(''-$#.')//0'''''''''''' ''''''''''''''''''''(12

&1234563

+78(,9:563(+;<54=()59>?@(.351>?>3@(5A=(/75AB8(/5C28=(1@(+75>(D>B45A3

E;4F842(E;4F>AB(&14;5=(>A(G7;A(G58A(*4;H>A68I

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

-$+.,$/00''!$%1#,$/$+

(/+.,$/$''2,$/30%4,35

6)+5$77$''8$/%700

'''''''''''' 34"'5&65'"7'8$&569"::;9,&'4&,&'$5&<'7",'<;6;'="##&=69":' 7,"%' 6>&' 5;%?#&'"7'

)@A'%9B,;:6'4",C&,5' ;:<'%&%+&,5' "7' 6>&9,' >"$5&>"#<5D'E"56' "7'%9B,;:6' 4",C&,5' ;,&'

%;#&F'%;,,9&<F' ;B&' +&64&&:' )2G0A' .&;,5' "#<' ;:<' >;H&' ?,9%;,.' &<$=;69":D'E"56' =;5&5'

?,"=&55&<' 6>,"$B>' 6>&' ?,9H;6&' &%?#".%&:6' ="%?;:.D'E"56'4&,&' #"4G5C9##&<' #;+",&,5D'

I;B&'?&,'%":6>';+,";<'56;,65'7,"%'@FJ//'+;6>';:<'"H&,D'3>&5&'="%?;:9&5'>&#?'5&:<9:B'

,&%966;:=&' >"%&D' 3>&' ;+9#96.' 6"' ?;.' <&+6' 95' %",&' 6>;:' KF///' +;6>' ?&,'%":6>D' 'E"56'

,&5?":<&:65',$:'"$6'"7'<&?6'$?":'6>&9,',&6$,:9:B'>"%&';:<';,&'5;69579&<'496>'6>&'9:="%&'

B;9:&<D'L9=C:&55';:<'9:M$,.'=;$5&<'+.'6>&'"H&,5&;'4",C';,&'7"$:<D''N;%9#.'+,&;C<"4:'

;:<'6>&'9:6&,?&,5":;#'=":7#9=65'496>',&#;69H&5D''*&O6'95'6>&'#"56'"7',&#;69":5>9?'496>'6>&9,'

="%%$:969&5D' N",' %&%+&,5' "7' %9B,;:6' 4",C&,5P' >"$5&>"#<5F' 5&O' ,;69"' 95' (D//' 9:'

;B,9=$#6$,&F';H&,;B&'4",C9:B';B&')2G0A'.&;,5D'Q>9#<,&:F'5?"$5&5';:<'?;,&:65'=":5696$6&'

;+"$6'11'?&,=&:6D'R&%966;:=&'95'5&:6',&B$#;,#.';:<';<&8$;6&#.'7",'&O?&:5&D'S"$5&>"#<5'

>;H&' 5;H9:B5' ;:<'?&,5":;#' ?,"?&,69&5' 7,"%'4",C9:B'"H&,5&;D'34"G6>9,<5'"7' >"$5&>"#<'

%&%+&,5' 4;:6' 6"' =>;:B&' "==$?;69":' 7",' %",&' 9:="%&D' N;%9#.' #97&' ,&#;69":' <"&5' :"6'

=>;:B&'%$=>D'N",':&B;69H&' 9%?;=6F' 6>&,&'>;H&'>;<';'=>&;69:B' 7,"%' 6>&'%9<<#&%;:'",'

="%?;:9&5' 7",' "H&,=>;,B9:BF' ?,"+#&%5' ;:<' #;=C' "7' ,&#;69":5>9?' 496>' ,&#;69H&5' 9:' 6>&'

",9B9:;#' ="%%$:96.F' 59=C:&55' 4>9#&' 9:' 7",&9B:' ="$:6,.' ;:<' 4>&:' ="%9:B' +;=C' 6"'

3>;9#;:<D'Q>;:B9:B';6696$<&' 6"4;,<5';B,9=$#6$,&'=;,&&,'"==$,,&<D'T'>9B>'?,"?",69":'"7'

4",C&,5'4;:65' 6"'B"'+;=C' 6"'4",C';B;9:' 9:' 7",&9B:'="$:6,.F' 6>&,&7",F' 6>&.' 6,9&<' &H&,.'

4;.'6"'%;C&'96'?"559+#&'9:=#$<9:B'9##&B;#'%&6>"<5D


	Abstract

