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A$-")$#6' ,-&' $-#/",6"&' )*"' Q*Q' <8.7/"6#"-#"' $-)"-6$)03' /"<8"#)$-:'

"-*,-#"&'<$;/$88$H,)$7-=!

Q*"' $-%"/)"&'>@6*,5"&'A$-")$#' )/"-&6'7;6"/%"&' <7/'#757809"/6'

ERG'?"/"',867' /"5/7&.#"&' $-' )*"'Q*Q' <8.7/"6#"-#"',66,0' CD$:='B;F='

]7),;803'57809"/'A3'?*$#*'#7-),$-6','EOE'/,)$7'7<'*0&/75*7;$#',-&'

H?$))"/$7-$#' 97$")$"63' "2*$;$)"&' )*"' 6)/7-:"6)' $-*$;$)7/0' "<<"#)3'

"2)"-&$-:')*"'&-./',-&'&!0#'%,8."6';0'E=XY'Cd'(=E(F'R'X=Xb'Cd'(=(bF'*',-&'

1=1B' Cd' (=E(F' R' B=1E' Cd' (=E(F' *3' /"65"#)$%"803' ?*$8"' /"&.#$-:' Q*Q@

&")"#),;8"',::/":,)"6='L-'#7-)/,6)3'H?$))"/$7-$#R#,)$7-$#'#757809"/6'

CHR?F'$-&.#"&'97-7)7-$#',##"8"/,)$7-'7<',::/":,)$7-3'?$)*'57809"/'

?')*"'6*7?"&')*"'6*7/)"6)'8,:'5*,6"'g1=1a'Cd'(=E(F'R'X=(a'Cd'(=(`F'*h'

,-&')*"'*$:*"6)'Q*Q'<8.7/"6#"-#"'"-*,-#"9"-)'gE=EB'Cd'(=(bF'R'X=X^'

Cd' (=XBF@<78&h=' L-)"/"6)$-:803' 57809"/' ?' &$658,0"&' 6)/7-:"/' <$;/$8@

5/797)$-:' "<<"#)6' )*,-' #,)$7-$#' 57809"/' 43' 6.::"6)$-:' )*,)'

,::/":,)$7-';"*,%$7/'9,0';"'$-<8."-#"&'-7)'7-80';0'576$)$%"'#*,/:"'

&"-6$)0' ;.)' ,867' ;0' 57809"/' 5,#A$-:' #*,/,#)"/$6)$#6' /"<8"#)"&' $-'

*0&/7&0-,9$#'/,&$.6'CQ,;8"'KEF3'6$&"@#*,$-'#79576$)$7-6'CD$:./"'E#F3'

,6' ?"88' ,6' )*"' 7%"/,88' "8"#)/76),)$#' ;,8,-#"' 7<' )*"' G!R57809"/'

#7958"2"6=!

Q*"6"' "<<"#)6' ?"/"' <./)*"/' #7//7;7/,)"&' ;0' )/,-69$66$7-'

"8"#)/7-'9$#/76#750'CQi[F='G6'&"5$#)"&'$-'D$:='B#',-&'Ka3'G!%,',87-"'

<7/9"&' ;/,-#*"&' <$;/$863' ?*"/",6' 57809"/' 3! 5/"6"/%"&' <$;/$8'

97/5*787:03'57809"/'B'5/7&.#"&')*$--"/',-&'</,:9"-)"&'<$;/$863',-&'

57809"/' 4' 0$"8&"&' 6*7/)"-"&' ,-&' ;/,-#*"&' 6)/.#)./"6=' L-' )*"'

5/"6"-#"' 7<' *0&/75*7;$#RH?$))"/$7-$#' #757809"/6' ERG3'

*")"/7:"-"7.6',66"9;8$"6'#79576"&'7<';7)*'<$;/$86',-&',97/5*7.6'

,::/":,)"6'?"/"'7;6"/%"&3' #7-6$6)"-)'?$)*'5,/)$,8'&$6/.5)$7-'7<'!@

6*"")' <7/9,)$7-' 97-$)7/"&' ;0' )*"' Q*Q' <8.7/"6#"-#"' ,66,0=' D7/'

H?$))"/$7-$#R#,)$7-$#' #757809"/6'HR?3(&"-6"' <$;/$88,/' ;.-&8"6'?"/"'

:"-"/,)"&3' 6.557/)$-:' )*"$/' ,::/":,)$7-@5/797)$-:' ;"*,%$7/'

&")"#)"&'$-'A$-")$#',66,06=!

T788"#)$%"803' 7./' /"6.8)6' &"97-6)/,)"' )*,)' )*"'5*06$#7#*"9$#,8'

;,8,-#"' 7<' 57809"/6' :7%"/-6' )*"$/' /",#)$%$)0' )7?,/&' G!%,' ,-&'

"6),;8$6*"6'&$6)$-#)'KG!6',#/766')*"'57809"/'6"/$"6='G6'6.99,/$H"&'

$-' D$:=' B&3' )*"' *79757809"/6' &"<$-"' )*"' $-&$%$&.,8' /78"6' 7<'

*0&/75*7;$#3'H?$))"/$7-$#3',-&'#,)$7-$#'<.-#)$7-,8$)$"6'$-'97&.8,)$-:'

G!%,' ,::/":,)$7-='W0&/75*7;$#' $-)"/,#)$7-6',87-"'"2"/)"&'9$-$9,8'

$95,#)' 7-' ,::/":,)$7-' A$-")$#63' ?*$8"' H?$))"/$7-$#' <.-#)$7-,8$)$"6'

&"8,0"&' -.#8",)$7-@&"5"-&"-)' <$;/$88$H,)$7-3' ,-&' #,)$7-$#' :/7.56'

,##"8"/,)"&' "8"#)/76),)$#,880@&/$%"-' ,66"9;80=' Q*"' ;"*,%$7/6' 7<'

*0&/75*7;$#RH?$))"/$7-$#' CERGF' ,-&' H?$))"/$7-$#R#,)$7-$#' CHR?F'

#757809"/6' <./)*"/' /"%",8' )*,)' 5/"#$6"' ).-$-:' 7<' 7%"/,88'

,95*$5*$8$#$)0',-&'-")'#*,/:"'&$/"#)6';7)*')*"'"2)"-)',-&'&$/"#)$7-'

7<' ,::/":,)$7-' 97&.8,)$7-=' L-' 5,/)$#.8,/3' )*"' 7%"/,88' "8"#)/76),)$#'

;,8,-#"' 7<' )*"' /"6.8)$-:' G!R57809"/' #7958"2"6' 9,0' ,&&$)$7-,880'

$-<8."-#"' $-)"/978"#.8,/' $-)"/,#)$7-6' ,-&' ,::/":,)$7-' A$-")$#6='

]7),;803' 57809"/' A' "2*$;$)"&' )*"' 6)/7-:"6)' $-*$;$)7/0' "<<"#)3'

.-&"/6#7/$-:')*"' $957/),-#"'7<';,8,-#"&'*0&/75*7;$#R*0&/75*$8$#'

$-)"/,#)$7-6' $-' /":.8,)$-:' ,9087$&' <$;/$8' <7/9,)$7-=' L-' #7-)/,6)3'

57809"/'?' &$658,0"&' )*"'976)' 5/7-7.-#"&' ,::/":,)$7-@5/797)$-:'

;"*,%$7/3'*$:*8$:*)$-:')*"'#7-)/$;.)$7-'7<'#*,/:"'&"-6$)0')7',66"9;80='

Q,A"-')7:")*"/3')*"6"'<$-&$-:6'$-&$#,)"')*,)')*"'"<<"#)$%"'97&.8,)$7-'

7<' G!' 6"8<@,66"9;80' /"M.$/"6' ,' <$-"80' ;,8,-#"&' $-)"/58,0' ,97-:'

*0&/75*7;$#$)03'*0&/75*$8$#$)03',-&'-")'#*,/:"=!

!

!*"+#$I$#0(%/(-%'02*.)(#%8".,("CD0&("77.*7"#$%&(

Q7' $-%"6)$:,)"' ?*")*"/' )*"' 97&.8,)7/0' "<<"#)6' 7;6"/%"&' <7/' G!'

"2)"-&')7'7)*"/',9087$&7:"-$#'606)"963'?"'"2,9$-"&')*"'"<<"#)'7<'

)*"'57809"/6'7-')*"',::/":,)$7-'7<'"@K0-3',-',9087$&7:"-$#'5/7)"$-'

,667#$,)"&'?$)*'4J=$"%'G::/":,)$7-'&0-,9$#6'?"/"'97-$)7/"&'.6$-:'

)*"' G]K' ,-&' Q*Q' <8.7/"6#"-#"' ,66,063' #7958"9"-)"&' ;0' Qi['

,-,806$6='!"5/"6"-),)$%"'57809"/6'C33'A3'B3',-&'?P'6)/.#)./"6'6*7?-'$-'

D$:='E#F'?"/"' 6"8"#)"&';,6"&'7-' )*"$/' $95,#)'7-'G!%,' ,::/":,)$7-O'

*0&/75*7;$#' 57809"/' 3' C9$-$9,8' "<<"#)' 7-' ,::/":,)$7-' A$-")$#6F3'

H?$))"/$7-$#' 57809"/' B' C5,/)$,8' 6.55/"66$7-' 7<' ,::/":,)$7-F3'

*0&/75*7;$#RH?$))"/$7-$#' #757809"/'A' C6)/7-:"6)' $-*$;$)7/0'"<<"#)F'

,-&'H?$))"/$7-$#R#,)$7-$#'#757809"/'?'C<,6)"6)',::/":,)$7-'A$-")$#6F=!

G6'6*7?-'$-'D$:='^,3'"@K0-',87-"'/",#*"&','58,)",.',<)"/'1`'*3',6'

,-,80H"&';0')*"'G]K'<8.7/"6#"-#"',66,03'?*$#*'&")"#)6';7)*'<$;/$88,/'

,-&'-7-@<$;/$88,/',::/":,)"6=%('Q/",)9"-)'?$)*'57809"/'3(/"6.8)"&'$-'

-7' 6$:-$<$#,-)' #*,-:"6' $-' A$-")$#' 5,/,9")"/63' #7-6$6)"-)' ?$)*' $)6'

;"*,%$7/' $-' G!%,' ,::/":,)$7-=' K$9$8,/803' 57809"/' B' $-&.#"&' 7-80'

9$-7/'&"#/",6"6' $-' )*"' &-./' ,-&' &!0#' %,8."6' gX=a' Cd'(=EFf',-&'B=E' Cd'

(=`Ff3'/"65"#)$%"80h3'?*$8"'/"&.#$-:'G]K@/",#)$%"',::/":,)"6';0'1Y=('

Cd' B=`Ff3' 6.::"6)$-:' 5,/)$,8' $-*$;$)$7-' )*(' 5/7)"$-RH?$))"/$7-$#'

$-)"/,#)$7-6=$#!

L-'#7-)/,6)3'#757809"/'A'$-&.#"&','97&"6)'&"8,0'$-')*"'&-./'%,8."'

7<' (=``' *3' ,87-:' ?$)*' ,' (=`b' Cd' (=(XF@<78&' &"#/",6"' $-' )*"' G]K'

<8.7/"6#"-#"' $-)"-6$)0=' Q*"6"' /"6.8)6' $-&$#,)"' )*"' "<<"#)$%"'

97&.8,)$7-'7<'"@K0-',::/":,)$7-')*/7.:*';,8,-#"&'*0&/75*7;$#',-&'

H?$))"/$7-$#' #*,/,#)"/6=' T7-%"/6"803' #757809"/' ?' ,##"8"/,)"&'

,::/":,)$7-3'/"&.#$-:')*"'&-./'%,8."';0'EE=a'Cd'(=EFf',-&'$-#/",6$-:'

,::/":,)"'<7/9,)$7-';0'Xb=('Cd'B=`Ff3'*$:*8$:*)$-:')*"'/78"'7<'#,)$7-$#'

<.-#)$7-,8$)$"6'$-'5/797)$-:'"@K0-',66"9;80=!

Q7'<./)*"/'M.,-)$<0')*"'<7/9,)$7-'7<'!@6*"")@/$#*',::/":,)"63')*"'

Q*Q'<8.7/"6#"-#"',66,0'?,6'5"/<7/9"&='T7-6$6)"-)'?$)*')*"'/"6.8)6'

7;),$-"&' ;0' )*"' G]K' <8.7/"6#"-#"' ,66,03' ,6' 5/"6"-)"&' $-' D$:=' ^;3'

57809"/' B' ,-&' #757809"/' A' &$&' -7)' 6$:-$<$#,-)80' ,8)"/' A$-")$#'

5,/,9")"/6';.)'/"&.#"&'<$;/$8'<7/9,)$7-';0'1Y=('Cd'E`=XFf',-&'BE=('

Cd'EX=XFf3'/"65"#)$%"80='J$<<"/"-)'</79'57809"/6'A',-&'B3'#757809"/'

?',##"8"/,)"&',::/":,)$7-3'&"#/",6$-:')*"'&-./',-&'&!0#'%,8."6'7<'1=a^'

Cd'(=(1F'*',-&'1=^Y'Cd'(=(XF'*3'/"65"#)$%"803',-&'$-#/",6$-:')*"'Q*Q'

<8.7/"6#"-#"' $-)"-6$)0' ;0' E=`E' Cd' (=EYF@<78&3' #7-<$/9$-:' $)6'

,::/":,)$7-@5/797)$-:'"<<"#)='
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L2',!M&30+-%!',!N!L2*!O&$-%!9&.'*/$!&7!P2*#',/0$!HIDD! %&!'$()85!HIJK5!##5!JAK!G!) !

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

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

*$:*8$:*)$-:'5/7)"$-@65"#$<$#'/"657-6"6')*,)'"-,;8"'6"8"#)$%"'#7-)/78'

7%"/'&$6)$-#)',::/":,)$7-'5,)*?,06=!

!

J2-"+#(%/(-%'02*.)(%&(#1*(#%K$+$#0("))%+$"#*,(8$#1(=!!"("&,("CD0&(

$&('$I$&7(+*'')(

Q7' "%,8.,)"' )*"' #0)7)72$#$)0' 7<' )*"' /"6.8),-)' G!%,' ,-&' "@K0-'

,::/":,)"6'<7/9"&'$-')*"'5/"6"-#"'7<'57809"/63')*"'[QQ',66,0'g[QQ'

e'X@C`3B@&$9")*08)*$,H78@1@08F@13B@&$5*"-08)")/,H78$.9';/79$&"h'?,6'

5"/<7/9"&'"95870$-:'*.9,-'-"./7;8,6)79,'KW@KjBj'CBjF'#"886='G6'

6*7?-' $-'D$:='a,3'#"886'?"/"' )/",)"&'?$)*',9087$&'65"#$"6',87-"'7/'

?$)*')*"'6,958"6'5/"@$-#.;,)"&'?$)*'/"5/"6"-),)$%"'57809"/6'33'AL'B3'

,-&'?(C6)/.#)./"6'6*7?-'$-'D$:='E#F3'6"8"#)"&';,6"&'7-')*"$/'&$6)$-#)'

,::/":,)$7-@97&.8,)$-:' ;"*,%$7/6=' 4/$7/' )7' "%,8.,)$-:' G!%,@

9"&$,)"&' )72$#$)03' )*"' $-)/$-6$#' #0)7)72$#$)0' 7<' )*"' 57809"/6' ?,6'

,66"66"&'CD$:='KbF='47809"/6'3RB("2*$;$)"&'9$-$9,8')72$#$)0'.-&"/')*"'

#7-#"-)/,)$7-6'.6"&'<7/'G!%,'6).&$"6'Ck'b(f'#"88'%$,;$8$)0F3'?*"/",6'

#,)$7-$#'57809"/6'HR4'/"&.#"&'#"88'%$,;$8$)0';0''(='EaR1Yf3'8$A"80'&."'

)7')*"'9"9;/,-"'&$6/.5)$7-',/$6$-:' </79'"8"#)/76),)$#' $-)"/,#)$7-6'

;")?""-' #,)$7-$#' 6)/.#)./,8' 97$")$"6' ,-&' -":,)$%"80' #*,/:"&' #"88'

6./<,#"6=!

c*"-'G!%,'65"#$"6'5/"@$-#.;,)"&'?$)*'57809"/6'?"/"',558$"&')7'

#"8863'&$6)$-#)'#0)7)72$#'/"657-6"6'?"/"'7;6"/%"&'CD$:='a,F='T7-6$6)"-)'

?$)*' $)6' -":8$:$;8"' "<<"#)' 7-' ,::/":,)$7-3' 57809"/' 3' &$&' -7)'

6$:-$<$#,-)80',8)"/'#"88'%$,;$8$)0'/"8,)$%"')7'G!%,',87-"=' L-')*"'#,6"'7<'

57809"/6'A',-&'B3'#"88'%$,;$8$)0'?,6'$-#/",6"&';0'a=('Cd'E=(F'R'EE=^'Cd'

E=1Ff3' $-&$#,)$-:' ,))"-.,)$7-' 7<' G!%,@$-&.#"&' )72$#$)0=' [7/"7%"/3'

57809"/' ?' <./)*"/' /"&.#"&' %$,;$8$)0' ;0' a=B' Cd' (=YF' R' b=^' Cd' E=(Ff3'

6.::"6)$-:'"2,#"/;,)$7-'7<')72$#$)0'9"&$,)"&';0'G!%,=!

G'6$9$8,/',-,806$6'?,6'#,//$"&'7.)' <7/'"@K0-' CD$:='a;F='47809"/@

7-80' #7-)/786' 6*7?"&' -":8$:$;8"' )72$#$)0' Ck' YXf' %$,;$8$)0P' D$:=' KbF='

47809"/' 3' &$&' -7)'9$)$:,)"'"@K0-@$-&.#"&' #0)7)72$#$)03' #7-6$6)"-)'

?$)*'$)6'9$-$9,8'"<<"#)'7-',::/":,)$7-='47809"/6'A',-&'B'5/7&.#"&'

97&"6)'$95/7%"9"-)6'$-'#"88'%$,;$8$)0'gB=a'Cd'E=YFf',-&'`=`'Cd'E=(Ff3'

/"65"#)$%"80h3',8)*7.:*')*"6"'"<<"#)6'?"/"'8"66'5/7-7.-#"&')*,-'<7/'

G!%,=' L-' #7-)/,6)3' 57809"/' ?' &$&' -7)' 6$:-$<$#,-)80' ,<<"#)' "@K0-@

9"&$,)"&'#0)7)72$#$)0=!

U"#,.6"' ,9087$&' ,::/":,)"6' #,-' $-&.#"' )72$#$)0' )*/7.:*'

9"9;/,-"' ,667#$,)$7-' ,-&' &$6/.5)$7-' 7<' #"88.8,/' 6$:-,8$-:3&"&!' ?"'

-"2)'"2,9$-"&'?*")*"/' )*"'7;6"/%"&'#0)7)72$#$)0' )/"-&6'#7//"8,)"'

?$)*' 9"9;/,-"' $-)"/,#)$7-6=' G6' &"6#/$;"&' $-' D$:=' a#3'

$99.-7#0)7#*"9$6)/0' CLTTF' 6).&$"6' ?"/"' 5"/<7/9"&' $-' Bj' #"8863&#'

<7#.6$-:'7-'G!%,'&."')7'$)6'97/"'-7),;8"'57809"/@&"5"-&"-)'"<<"#)6='

T"88' 9"9;/,-"6' ?"/"' 6),$-"&' ?$)*' ,' <8.7/"6#"-)' 9"9;/,-"' &0"3'

G!%,'65"#$"6'?"/"'&")"#)"&'.6$-:','<8.7/75*7/"@#7-l.:,)"&',-)$@G!'

,-)$;7&0'C^iE(F='T7@87#,8$H,)$7-';")?""-'G!%,',-&'#"88'9"9;/,-"6'

?,6' M.,-)$<$"&' .6$-:' )*"'[,-&"/6I' #7"<<$#$"-)3&$'?*$#*' /"5/"6"-)6'

&

$%&'!/! _77*./,!&7!1&%$#*0,!(@)!&+!/2*!/&D'.'/$!'+(3.*(!6$!"!!"!-+(!"A9$+!'+!%'4'+)!.*%%,8!P*%%!4'-6'%'/$!QcR!31&+!/0*-/#*+/!&7!Q-R!"!!"!&0!Q6R!"A9$+!'+.36-/*(!
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TW9FR:!HI!#W!>_S_95!1>!]8e5!JbI!#W!Z-P%:!K]!fP:!<3'*,.*+.*:!1&,/A'+.36-/'&+!7&0!He!2:!Q7&0!"A9$+!*D1*0'#*+/,R!Y"A9$+[!a!JI!µW:!Y1&%$#*0[!a!HI!µW!QJc!
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)*"' </,#)$7-' 7<' G!%,' <8.7/"6#"-#"' 7%"/8,55$-:' ?$)*' 9"9;/,-"'

6),$-$-:=!

L-' )*"' ,;6"-#"' 7<' 57809"/63' )*"' [,-&"/6I' #7"<<$#$"-)' ?,6'
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9"9;/,-"' ,<<$-$)0=' Q*$6' &"#/",6"' #7//"8,)"6' ?$)*' )*"' 7;6"/%"&'

$95/7%"9"-)6' $-' #"88' %$,;$8$)0' CD$:=' a,F=' G6' <7/' 57809"/' ?3' ,-'
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%4!5"+8.'"+,!)"3'1(Ea3'GH3'XE(='
^! T=' ],3' j=' +,-:3' [=' K7-' ,-&' [=' W=' \$93' 1%8+ 199/"+ -(&!6"+

:2&!6;('!73'1(1^3'3?3'Y1bB='
a! J='+='!$-,./73'D='T*$)$3'[='_"-&/.6#787',-&'!='\$9;7#A"/3'-./"+

$!36.<!#!2!6=3'1(1`3'343'1(='
b! +=' N?,A3' +='c773' K=' 4,/A' ,-&'[='W=' \$93' ="+ :2.6#"+ 0*.'4!5"3'

1(1X3'EA?3'EE1(BX='
Y! D='T*$)$3'[='K)"<,-$3']='Q,&&"$3'Z='!,957-$',-&'T='[='J7;67-3'

$(&36!3'1((X3'GEG3'b(B='
E(! K=@j='V?3'L='U"A,/&3'G='U8"-#7?"3'Z='Z='q$,7',-&'J='i='J.-6),-3'

="+-(&!6"+%4!5"+0>'1(EB3'A3'EXB(='
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8'*"3'1(1`3'B3'E(1(E1='

XX! w=' w"-:3' K=' T*"-' ,-&' j=' T*"-3' %4!5-!<%4!53' 1(1X3' 3?3'
"1(1X((1`B='

X`! !=' K)"/-A"@W7<<9,--3' r=' K.-3' G='["-H"83'[=' J=' K=' 4$-)73' >='
_"-#87%,$)"3'[='cx/&"*7<<3'c='W70"/3'c='w*"-:',-&'+='\.73'
1<)"+8'*"3'1(1`3'333'1X(b1aY='

XB! Z=' K=' \""3' W='c=' \""3' W=' K=' \""3' Q=' J73' +=@\=' J73' +=' \$93' Z=' L='
4")"/67-3'Q='D/$yz${',-&'+='Z='N$93'%4!5"+8'*"3'1(113'3A3'EE`Y^='

X^! Z='K='\""3'W='K='\""3']='N$93'W='Z='K*$-3'j='W='W?,-:3'K='+='\""'
,-&'+='Z='N$93'-('6.5./!'3/!73'1(1`3'B@3'Y`(b='

Xa! K='W7.3'J='[='W708"3'T='+='U8,#A?"883'N='W,"/-%,883'_='4"/H3'Z='[='
Z.";$)H',-&'i='N*76/,%$3'C6!!2+%4!5"3'1(E^3'3?3'BEY(='

Xb! U='c,-:3'j='K.-3'Q='4='J,%$63'4='T='N"3'j='c.',-&'D='J$-:3'1%8+
837&(*2(D/!+%4!5"+E2#"3'1(Eb3'H3'EEa(`='

XY! \='Q/,-',-&'Q='W,@J.7-:3'?!9&*<!73'1(EB3'H43'b^='
`(![='!='i8A$-63'Q='c,-:3'[=']$#A3'W='+73'Q='\"99$-3'K='U='4/.6$-"/3'

c='D='J"Z/,&73'+='K)x*/',-&'[='W7-:3'="+15"+%4!5"+8.'"3'1(E^3'
3A?3'Yb`(='

`E! j=' r$,73' U='[,3' J='[#i8*"-03' K=' 4,/)*,6,/,)*03' D=' \7-:3'[='
W76*$3'!='].66$-7%',-&'j=' L6*$$3'$(&"+8&63'&"+-./"+0*./"3'1(EB3'
EE3'`YY='

`1! D='W6.3'Z='4,/A',-&'w='Z.73'1%8+F5!#(3'1(Eb3'A3'b`(E='
`X! G=' Q=' 4")A7%,3' !=' J=' \",59,-3' w=' Z.73' c=@[=' j,.3' [=' 4='

[,))67-',-&'!='Q0#A73'8'*!2'!3'1((B3'AM@3'1^1='
``! U='L='Z$,667-3'L='_='+='[.//,03'+='q='Q/7l,-7?6A$',-&'_='[=@j='\""3'

="+0*./"+%4!5"3'1((E3'E@H3'1Xb(='
`B![=' K#*?"$:*,.6"/3' j=' K*$3' G=' Q,/.),-$3' D=' N,9"),-$3' G=' Z='

[./H$-3' U=' Z*"))$3' Q=' [,)6.;,/,3' Q=' Q79$),3' Q=' G-&73' N='
W,6":,?,3'K='[./,0,9,3'[='j76*$&,3'[='W,6":,?,3'K='W='c='
K#*"/"6',-&'[='Z7"&"/)3'$(&36!3'1(1(3'B?B3'`^`='

`^! L='[=' %,-' &"/'c,)"/"-3' Q=' 4=' +=' N-7?8"63' G=' N=' U."883' T='[='

J7;67-',-&'T='Z,8%,:-$7-3'%4!5"+8'*"3'1(Eb3'43'BB(^='
`a! j='j76*$9./,3'j='\$-3'W='j,:$3'j=@W='\""3'W='N$),0,9,3'N='K,A./,$3'

[='K73'W='V:$3'W='],$A$',-&'j='Z7)73'?6.'"+$(&/"+1'(<"+8'*"+G"+8"+
1"3'1(E13'3M43'E```^='

`b![='N$93'j='\$-3'i='],93'J='[='N,-:3'K='\$93'j='N='N$93'j=@W='\""'
,-&'[='W='\$93'$(&"+%4!5"+0*./"3'1(1B3'E33'Ea(Y='

`Y! K='4,/A3'T='],3'+='W,-',-&'[='W='\$93'-!&(//.5*'73'1(1X3'3B3'
9<,#E(1='

B(! j='j$3'U='N$93'[='N$93'j='W='N73'+='W='N$9',-&'[='W='\$93'%4!5"+

8'*"3'1(1B3'3H3'`X^^='
BE! L='U"-$87%,3'i='N,//,-',-&'U='J"'K)/775"/3'$(&"+$!36.7'*"3'1(E13'

3B3'X`Y='
B1! +='W,-3'+='j77-3'+='K*$-3'i='],93'Q='q$,-3'j='\$3'N='4,/A3'K=@W='\""'

,-&'[='W='\$93'$(&"+%4!5"3'1(113'3G3'E(1E='
BX! N=' c=' J.--3' [=' [=' N,97#A,' ,-&' +=' W=' [#J7-,8&3' 15"+ ="+

?4@7*./"+%!//+?4@7*./"3'1(EE3'AMM3'Ta1X='
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Data availability

All experimental details and data supporting the findings of this study are available within the paper and its ESI†. The 
data are also available from the corresponding authors upon reasonable request.
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