
!"#$%&'()*+,
-.#+&%/012/314045
6*%$)",7689&%:)",

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

<&+=+&)8/>('),,"

!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%
"-/$0(*1"+%23&45'(#*6"#0,*+&-077+
-0(8"$'#*0(&.+&4'&7+('-+
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

9:+$#*%%+7+(#
!"#$%&'"&(#)"#$"#*+'"#,"-./"#)"#-0#-12+*-0'+%&#3,0&40+*"#*(,#-0#5,%5,+1'1#+&'"--"$'("--"#"'#"*'#-0#5,%5,+1'1#"6$-(*+/"#)"
-71)+'"(,8
!"*#9(/,"*#3+2(,0&'#*(,#$"#*+'"#5"(/"&'#:',"#$%&*(-'1"*#"'#,"5,%)(+'"*#*(,#(&#*(55%,'#505+",#%(#&(;1,+<("#*%(*
,1*",/"#<(7"--"*#*%+"&'#*',+$'";"&'#,1*",/1"*#=#(&#(*02"#*%+'#5",*%&&"->#*%+'#*$+"&'+3+<("#%(#51)02%2+<("#"6$-(0&'
'%('"#"65-%+'0'+%&#$%;;",$+0-"8# !0# ,"5,%)($'+%&#)"/,0#%?-+20'%+,";"&'#;"&'+%&&",# -71)+'"(,># -"#&%;#)"# -0# ,"/(">
-70('"(,#"'#-0#,131,"&$"#)(#)%$(;"&'8
@%('"#0(',"#,"5,%)($'+%&#"*'#+&'",)+'"#*0(3#0$$%,)#5,10-0?-"#)"#-71)+'"(,>#"&#)"A%,*#)"*#$0*#5,1/(*#50,#-0#-12+*-0'+%&
"&#/+2("(,#"&#B,0&$"8

C"/("*8%,2#"*'#(&#5%,'0+-#)"#,"/("*#"&#*$+"&$"*#A(;0+&"*#"'#*%$+0-"*#)1/"-%551#50,#-"#D-1%>#D"&',"#5%(,#-71)+'+%&
1-"$',%&+<("#%(/",'"#EDFCG>#HIHGG>#JK>#JLKMN8

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

C131,"&$"#1-"$',%&+<("
B,1)1,+$#D-0+**">#OPB('(,*#0&'1,+"(,*#"'#5,1$1)"&'*#($A,%&+<("*PQ#-R0&'+S('%5+"#$%;;"#$%&T(,0'+%&#)"#-0#;"&0$"PU>
P!"#$%&'()*+,#VH&#-+2&"W>PXYPZPY[X[>#;+*#"&#-+2&"#-"#X\#)1$";?,"#Y[X[8#JC!#Q#A''5Q]]'";5%,0-+'"*8,"/("*8%,2]
+&)"6X^[_8A';-
`ab#Q#"&#$%(,*#)70'',+?('+%&

c)+'"(,#Q#L`C#@";5%,0-+'1*
A''5Q]]'";5%,0-+'"*8,"/("*8%,2
A''5Q]]ddd8,"/("*8%,2

`%$(;"&'#0$$"**+?-"#"&#-+2&"#*(,#Q
A''5Q]]'";5%,0-+'"*8,"/("*8%,2]+&)"6X^[_8A';-
`%$(;"&'#21&1,1#0('%;0'+<(";"&'#-"#X_#)1$";?,"#Y[X[8
e#@";5%,0-+'1*

http://temporalites.revues.org/index1406.html
http://temporalites.revues.org
http://www.revues.org/


!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- 9

:+7,0$'4*#)%;&<9&=&9><>

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

!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%
"-/$0(*1"+%23&45'(#*6"#0,*+&-077+
-0(8"$'#*0(&.+&4'&7+('-+

X ?(/",*/=@.,'A"/="/$&+,":*"&/(@':*)B.*%$)"/8%##"/,)#$("/":C"&,/8&)*)D."/="/(@.*%$)"/=%:*/"(("
:"/E"&')*/D."/&"*%.&:"&/(",/,)A:",/"*/(",/C'(".&,;/>@",*/'):,)/D."/F'G#%:=/!&%.,,%:/30HHH5
,%.()A:"I/,.&/("/$(':/="/(@):C":*)%:/"*/=",/*"89:)D.",/:'&&'*)C",I/('/8%:*):.)*+/=",/':*)B.*%$)",
'C"8/('/*&'=)*)%:/.*%$)D."I/=%:*/"((",/:"/=)EE+&"&')":*/D."/$'&/(@):*":*)%:2J/K2'./()"./=./L%:9".&I
("/=+,",$%)&/"*/("/#),+&'L)(),#"2M/('/E):/="/(@9%##"/"*/:%:/$(.,/,%:/+$':%.),,"#":*2M/:%:/$(.,
$&%$%,)*)%:/%$*)#),*"I/#'),/#),"/":/A'&="/N/8".O/D.)/,"/('),,"&')":*/$&":=&"/'.O/'$$"'.O/=",
.*%$),*",2P/3$;21QR5;/S"/TT"2,)U8("/,"&')*/'):,)I/$'&/"O8"((":8"I/8"(.)/=",/':*)B.*%$)",I/8%##"
)(/'/+*+/8"(.)/=",/*%*'()*'&),#",I/=",/8%:E()*,/="/#',,"/"*/="/(@"O$+&)":8"/8%:8":*&'*)%::')&";

Y >%:,)=+&+",/8%##"/=",/'88%#$(),,"#":*,/$&'*)D.",I/.*%$)"/"*/':*)B.*%$)"/:"/ E%:8*)%::":*
$%.&*':*/$',/8%##"/(@":C"&,/"*/(@":=&%)*/=@.:"/#V#"/8)*+/)=+'("/&VC+"I/$.),/8'.89"#'&=+";
S@':*)B.*%$)"/3%./=G,*%$)"5/",*/.:/=),$%,)*)E/:'&&'*)E/"*/E)8*)%::"(/8%#$("O"/D.)/&"$%,"/#%):,
,.&/ ("/ *&'C",*),,"#":*/ =",/ )=+'.O/ =@.:"/ ,%8)+*+/ $'&E')*"/ 3$',,+"/ %./ N/ C":)&5/ D."/ ,.&/ ('
,G,*+#'*),'*)%:I/("/A&%,,),,"#":*/"*/('/$&%W"8*)%:/=':,/("/E.*.&/="/*&')*,/'8*."(,/=@.:"/,%8)+*+
$"&X.,/8%##"/$%*":*)"(("#":*/#":'X':*,;/Y:/$&%$%,':*/=@':*)8)$"&/("/$)&"I/.:"/':*)B.*%$)"I
,)/#),+&'L("/"*/=+,",$+&+/D."/,%)*/(@'C":)&/D.@"(("/=+$"):*I/,@"EE%&8"/":/&+'()*+/=@":/"#$V89"&
('/C":."/Z/$'&/,'/,".("/$&+,":8"/'./,"):/=@.:"/8%##.:'.*+/$%()*)D."/="/("8*".&,/N/D.)/(@'.*".&
8%:E)"/.:/#':='*/)#$()8)*"I/8"(.)/="/$&":=&"/8%:,8)":8"I/$%.&/(",/8%:*&"8'&&"&I/=",/*":=':8",
%L,"&C+",/D.)/$%.&&')":*/=+A+:+&"&/":/K2(":="#'):,/D.)/=+89':*":*2P;

f Y:/%$+&':*/.:/=+*%.&/$'&/('/E)8*)%:I/(@':*)B.*%$),*"/*[89"/="/&":=&"/*':A)L("/.:"/#":'8"/$%.&
("/("8*".&/D.)/W%."&')*/("/W"./="/8"/D.)/,@'$$'&":*"/N/.:"/"O$+&)":8"/="/$":,+";/S@)=":*)E)8'*)%:
'C"8/("/9+&%,/=G,*%$)D."/%&=):')&"I/":/L.**"/'C"8/.:/'$$'&")(/=@\*'*/D.)/,@):A+:)"/N/L&),"&/,",
C"((+)*+,/="/()L"&*+/3]):,*%:/^#)*9/=':,/!"#$I/_"&:'&=/=':,/%&'()*+),*-.&/0I/`Ba4b/=':,
("/+.12/="/c'#)'*):"I/$%.&/$&":=&"/=",/*"O*",/$'&'=)A#'*)D.",5I/'):,)/D."/('/$&%W"8*)%:/=':,
.:/'C":)&/D.)/,"/()*/8%##"/.:/#)&%)&/=+E%&#+/=./$&+,":*I/$"&#"**":*/="/#)".O/,"/&"$&+,":*"&
(@",$'8"/ D.)I/ $'&/ 8%:*&',*"I/ ",*/ ":8%&"/ %.C"&*/ './ $&+,":*2 J/ (@",$'8"/ =",/ $%,,)L(",;/ Y,$'8"
=+=%.L(+2J/8"(.)/="/('/#":'8"/D.)/,%.&=I/":/C%)"/="/&+'(),'*)%:I/C%)&"/=+8&)*/8%##"/=+WN/'=C":.
Z/("/=%#'):"/=./0345*/5/ZI/"*/8"(.)/="/,'/&+,%&$*)%:I/(@):*"&,*)8"/D.)/=%::"/$&),"/N/(@'8*)%:/"*
$"&#"*/="/&":C"&,"&/ ("/8%.&,/=",/89%,",;/S'/E)8*)%:/=G,*%$)D."/$&%$%,"/(@"O$+&)":8"/=@.:"
':*)8)$'*)%:/):8'&:+"/="/('/#":'8"0;

^ >@",*/D."/(@':*)B.*%$)"/&"(UC"/'C':*/*%.*/=@.:"/(%A)D."/="/(@'("&*"/3>9'*"'.&'G:'.=I/!%&:GI
0HHH52 J/ "(("/ 8%:,*)*."/ .:"/ $&),"/ ="/ $'&%("/ $.L()D."/ E'8"/ N/ (@)##):":8"/ =@.:/ =':A"&;/ Y(("
":/ =)EEU&"/ 8"$":=':*/ $'&/ ('/ *"#$%&'()*+/#),"/ ":/d.C&"2 J/ './ ()"./ ="/ &"$%,"&/ ,.&/ =",/ ,+&)",
':*+&)".&",I/=",/",$'8",/="/8'(8.(I/%./'.*&",/+(+#":*,/$(.,/%./#%):,/*':A)L(",/'$$'&*":':*/'.
$',,+/D.)/$"&#"**&')":*/=@':*)8)$"&/.:/&),D."I/"(("/,"/$&+,":*"I/":/D."(D."/,%&*"I/8%##"/2.6
7&.7&)*7&3830)69*0345*21&()61;/S%):/="/E')&"/&+E+&":8"/N/.:/E.*.&/ (%):*'):I/ ):=+*"&#):+/%.
,)*.+/":/="9%&,/=./*"#$,I/"(("/#%L)(),"/.:/$&+,":*/="/:'&&'*)%:/D.)/):,*'(("/("/("8*".&/=':,/.:
#%:="/%&=):')&"/N/C)C&"/)8)/"*/#'):*":':*/8'&/=+8&)*/8%##"/'8*."(;

\ S"/ &+8)*/ ",*/ 8%:X./ $%.&/ 8"/ $%):*/ ="/ (@'C":)&/ %eI/ =+,%&#'),/ 8'$'L(",/ ="/ W"*"&/ .:/ &"A'&=
&+*&%,$"8*)E/,.&/("/$&%8",,.,/=+8(":89+/$'&/('/("8*.&"I/:%.,/$%.&&%:,/":E):/=)&"2J/K2>@+*')*/8"/D.)
:%.,/'**":=')*I/:%.,/(@'C%:,/+89'$$+/L"(("2P/Z/.:/K2'C":)&/'./$',,+2PI/":/D."(D."/,%&*";/f%.&
(@9".&"I/:%.,/:"/$%.C%:,/D."/:%.,/E)A.&"&/8"/#%#":*2M/,)/:%.,/:%.,/G/&+E+&%:,/'.W%.&=@9.)I/8"
:"/$".*/V*&"/D.@'./:191&*'693&;)1&;/f%.&/D."/8",/=".O/#%#":*,/,%)":*/&"()+,/,.&/('/#V#"/()A:"



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- ?

:+7,0$'4*#)%;&<9&=&9><>

=./*"#$,I/)(/E'.*/D.@.:/8%.&,/=@'8*)%:/C)"::"/=+E):)*)C"#":*/8%:W.&"&/.:/E.*.&/,)/#":'X':*;/Y:
=+8&)C':*/8"(.)B8)/8%##"/=+WN/'=C":.I/(@':*)B.*%$),*"/$'&C)":*/$'&'=%O'("#":*/N/&+":A'A"&/.:
'C":)&;/g):,)/$&+,":*+I/8"/K2E.*.&/':*+&)".&2P/,@):,8&)*/=':,/("/8'=&"/="/('/$&%$%,)*)%:/E')*"/$'&
h"':Bf)"&&"/`.$.G/314415/="/$&%(%:A"&/":/.:/K28'*',*&%$9),#"/+8(')&+2P/(@K29".&),*)D."/="/('
$".&2P/=+C"(%$$+"/$'&/i':,/h%:',/3j0HkHl/0HH45;/S@'**)*.="/="/`.$.G/8%:,),*"/N/8%:W.&"&/('
8'*',*&%$9"/":/('/$":,':*/:%:/'./E.*.&I/=':,/("/*"#$,/="/(@9),*%)&"I/8%##"/.:/&),D."/=%:*/,"
$&+#.:)&2M/#'),/'./$&+,":*I/8%##"/):+C)*'L("/"*/8"&*'):"I/=':,/("/*"#$,/=./$&%W"*1;

_ S@':*)B.*%$),*"/:@",*/$',/8':*%::+/'.O/ *"O*",/8':%:)D.",/=./A":&"2 J/ ('/$%,*.&"/8&)*)D."/D.)
,%.,B*":=/,%:/":*&"$&),"/",*/'.,,)/8"(("/="/=),$%,)*)E,/9+*+&%AU:",/3&+8)*,I/#),",/":/,8U:"I/*&'8*,I
$"&E%&#':8",I/,)*",/?:*"&:"*m5/D.)/:"/,"/=+C%)(":*/=@')((".&,/$',/*%.W%.&,/=@"#L(+"/8%##"
E)8*)%:,/Z/ N/ (@)#'A"/=./=+,%&#'),/ 8+(UL&"/ E'.O/=%8.#":*')&"/%<)=%<)*%)/>;1?/ =)EE.,+/ E):
144n/$'&/('/F!_<I/D.)/'::%:X')*I/":/=)&"8*/"*/":/+=)*)%:/,$+8)'("/*+(+C),+"I/(@):=+$":=':8"
="/('/<(':=&"/"*/('/E):/="/('/_"(A)D.";/-%.,/$&%$%,%:,/="/D.'()E)"&/="/K2E.*.&,/':*+&)".&,2P
8",/ =),$%,)*)E,/ E)8*)%::"(,/ '.*%:%#",/ $'&/ (",D."(,/ .:/ (':8".&/ =@'("&*"/ ":*":=/ ,"/ ,"&C)&/ =",
$&%$&)+*+,/E%&#"((",/"*/8%A:)*)C",/=@.:/8"&*'):/*G$"/="/E)8*)%:/=@':*)8)$'*)%:I/$%.&/#%=)E)"&
('/ &"$&+,":*'*)%:/D.@'.&')*/ ,%:/$.L()8/=@.:"/#":'8"/"*/'):,)/$&%C%D."&/.:/L',8.("#":*/="
8%:E)A.&'*)%:,;

g -%.,/ ':'(G,"&%:,/ D."(D.",B.:,/ ="/ 8",/ =),$%,)*)E,I/ ":/ $'&*)8.()"&/ =./ $%):*/ ="/ C."/ ="/ (".&
#%='(),'*)%:/ *"#$%&"((";/ S"/ E)(/ 8%:=.8*".&I/ N/ *&'C"&,/ (",/ *&%),/ "O"#$(",/ &"*":.,/ 3^)#,%:
o'&E):p"(I/ o)((",/`"(".q"I/])(()'#/ ^;/ _.&&%.A9,5I/ ",*/ 8"(.)/ =",/ K2 ,%8)+*+,/ ="/ 8%:*&r("2 PI
:%.C"(("/8%:E)A.&'*)%:/':*)B.*%$)D."/+#"&A":*"/="$.),/.:"/C):A*'):"/=@'::+",I/D.)/&',,"#L("
(@",,":*)"(/=",/*&')*,/D."/:%.,/C":%:,/="/$&+,":*"&;

9:&!"#"$"%&'("#)*+,3&;'$<*(=+4&-0(#$+&>$?+44
<@<@&A+&B"#"$&'(#)$*+"$&-077+&-0(8"$'#*0(&.+&4'&7+('-+

h Y:/ 1444I/ ^)#,%:/ o'&E):p"(I/ ):E%&#'*)8)":/ '#+&)8'):I/ $.L()')*/ @'9'A'2)* +'9;.6I/ *&'C')(
=@":D.V*"/,.&/('/#":'8"/D."/(",/K2:%.C"((",/*"89:%(%A)",2P/E"&%:*/%./E"&')":*/=+WN/$","&/,.&/('
C)"/$&)C+"/=",/):=)C)=.,;/g$&U,/'C%)&/+*+/(@.:/=",/$&"#)"&,/()C&",/N/'("&*"&/("/A&':=/$.L()8/,.&/('
D.",*)%:/="/('/,.&C")((':8"/"*/=./=':A"&/D."/8%:,*)*."/('/#.(*)$()8'*)%:/=",/L',",/="/=%::+",
$"&,%::"((",I/8"*/%.C&'A"/'./,%.,B*)*&"/$.),,'##":*/$&%$9+*)D."/3BC)*@)'9C*.:*D&;('8<*;6*9C)
E!F29/8)691&<5/",*/&+A.()U&"#":*/&++=)*+I/#V#"/,@)(/",*/'.W%.&=@9.)/:%G+/,%.,/.:/=+E"&("#":*/="
$.L()8'*)%:,I/$'&/')((".&,/('&A"#":*/):*"&89':A"'L(",I/D.)/,%:*/C":.",/8%:E%&*"&/,",/':'(G,",
"*/'()#":*"&/(",/#V#",/8&'):*",;

i Y:/ D."(D.",/ '::+",I/ .:"/ D.",*)%:/ D.)/ :@+*')*/ =+L'**."/ D."/ $'&#)/ (",/ W.&),*",/ ,$+8)'(),+,I
):E%&#'*)8)":,/"*/.,'A"&,/'C"&*),I/E')*/=+,%&#'),/(@%LW"*/=@.:/,.)C)/$'&/('/$&",,"/A+:+&'(),*"I
#%L)(),"/(@'**":*)%:/=./#%:="/',,%8)'*)E/3G/8%#$&),/N/(@+89"(%:/(%8'(5I/",*/):,8&)*"/N/(@'A":='
=",/$'&*),/$%()*)D.",/Z/L&"EI/'/'8D.),/,'/(+A)*)#)*+/=':,/("/8'*'(%A."/=",/":W".O/"*/$&%L(U#",
,%8)'.O/8%:*"#$%&'):,;/^%.C":*/8&),*'((),+"/,.&/(@)#$(':*'*)%:/="/8'#+&',/":/#)()"./.&L'):I
$(.,/ &'&"#":*/ ,.&/ ("/ E)89'A"/%./ ":8%&"/ ("/ &),D."/="/K2C%(/ =@)=":*)*+2 PI/ (@%$):)%:/ ,"/ =)C),"
'.W%.&=@9.)I/ N/ ('/ E'C".&/ ="/ *"(/ %./ *"(/ E')*/ =)C"&,I/ ":*&"I/ =@.:"/ $'&*I/ (",/ $'&*),':,/ =@.:"
,.&C")((':8"/'88&."/N/=",/E):,/="/$&+C":*)%:/"*/="/,+8.&)*+I/=@'.*&"/$'&*/(",/,8"$*)D.",I/C%)&"/(",
#)()*':*,/D.)I/8%##"/o'&E):p"(I/C%)":*/=':,/(@'L.,/="/8",/*"89:%(%A)",/("/=+L.*/=@.:/$&%8",,.,
=@+#)"**"#":*/="/(@.:"/="/:%,/()L"&*+,/E%:='#":*'(",I/8"(("/="/$%.C%)&/$&+,"&C"&/('/*&':D.)(()*+
="/:%*&"/",$'8"/$&)C+;

X[ >9'D."/&++=)*)%:/="/@'9'A'2)*+'9;.6/",*/$&+8+=+"/="/('/#V#"/":*&+"/":/#'*)U&"2J/.:/8%.&*/&+8)*
=@':*)8)$'*)%:I/+8&)*/":/K2C%.,2P/"*/'./$&+,":*I/=+8&)C':*/.:"/W%.&:+"/%&=):')&"/=@.:"/$"&,%::"
%&=):')&"I/="/,%:/&+C")(/N/,%:/8%.89"&I/N/,%:/=%#)8)("I/'./*&'C')(/"*/,.&/('/&%.*";/6:"/W%.&:+"
D.)/,@',,)#)("/N/.:/8'*'(%A."/="/=),$%,)*)E,/*"89:%(%A)D.",/$'&/(",D."(,/8"*/):=)C)=./3C%.,I
("8*".&I/=)&"8*"#":*/):*"&$"((+5/,"/C%)*/=+$%,,+=+/="/,'/C)"/$&)C+"/'./$&%E)*/=@.:"/#.(*)*.="
=@):,*':8",/="/,.&C")((':8"/$(.,/%./#%):,/)=":*)E)'L(",b;/>"&*'):,/="/8",/=),$%,)*)E,/&"$%,":*



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- C

:+7,0$'4*#)%;&<9&=&9><>

,.&/('/K2C),)%:2PI/'):,)/D."/,.&/.:/'$$'&")(('A"/(%8'(/$"&#':":*/3&"()+/$'&/"O"#$("/N/.:/$%,*"
="/8%##':="2J/8@",*/("/8',/$%.&/(",/,G,*U#",/=)*,/K2>>!s2PQ/="/C)=+%,.&C")((':8"/":/8)&8.)*
E"&#+52M/=@'.*&",/*&'C')((":*/N/=),*':8"/,.&/('/,'),)"/="/$&%$&)+*+,/"*/="/D.'()*+,/D.)/,%:*/8"((",
="/('/$"&,%::"/D."(/D."/,%)*/(@":=&%)*/%e/8"(("B8)/,"/,)*."/":,.)*"/$9G,)D."#":*/3,",/$&%E)(,/="
8%:,%##'*".&/="/L)":,/,.&/(@",$'8"/#'&89':=I/="/,'('&)+/$%.&/,%:/"#$(%G".&I/="/$'*)":*/$%.&
(",/):,*)*.*)%:,/'.OD."((",/)(/8%:E)"/,'/,':*+5;/^%)*I/$%.&/("/$&"#)"&/A&%.$"I/=",/=),$%,)*)E,/="
,.&C")((':8"2M/$%.&/("/,"8%:=I/=",/=),$%,)*)E,/="/E)89'A"I/=@":8%='A"/%./="/,'),)";

XX i+*+&%AU:",/$'&/('/:'*.&"/=",/*"89:%(%A)",/.*)(),+",I/(",/,)*.'*)%:,/=+8&)*",/C'&)":*/'.,,)/*&U,
E%&*"#":*/$'&/(".&/#%="/=@'**"):*"/N/('/C)"/$&)C+"2J/K2,%(()8)*'*)%:/):*"#$",*)C"2P/3$&'*)D.",
="/ *+(+#'&p"*):AI/ 416G* ?';/52 M/ *"89:)D.",/ A'&':*),,':*/ K2 (@'88U,/ &",*&"):*2 P/ 3,G,*U#"/ ="
&"8%::'),,':8"/E'8)'("/=':,/(@',8":,".&/="/(@)##".L("I/$%&*/=./L'=A"/%L()A'*%)&"/,.&/("/()"./="
*&'C')(52M/K2#%:)*%&):A2PI/8t",*BNB=)&"/,.&C")((':8"/":/8%:*):./=':,/(@",$'8"/3%&=):'*".&/="/L%&=
=./C+9)8.("5/%./=':,/("/*"#$,/38'#+&'/$%,+"/,.&/(@+8&':/=@%&=):'*".&I/A",*)%:/=./*"#$,/$'&
(@"#$(%G".&/,.&/("/()"./="/*&'C')(5;/o'&E):p"(/'$$%&*"/'.,,)/D."(D.",/)((.,*&'*)%:,/E&'$$':*",
="/K289%)O/8%:*&'):*2P/"#L(+#'*)D.",/="/ ('/:%.C"(("/8%:E)A.&'*)%:/="/8%:*&r("/,%8)'(/=':,
('D."(("/ :%.,/ ,"&)%:,/ ":*&+,2 J/ ,)*.'*)%:,/ $'&'=%O'(",/ %e/ ('/ $"&,%::"/ &"X%)*/ (@):W%:8*)%:/ ="
89%),)&/":*&"/=)EE+&":*",/%$*)%:,I/,':,/,"/C%)&/%EE&)&/('/$%,,)L)()*+/="/:"/$',/89%),)&/3$&%$%,)*)%:
=@.:"/,%(.*)%:/9%&')&"/$%.&/&+8.$+&"&/("/*"#$,/$"&=./N/,"/&":=&"/'./*&'C')(2M/C":*"/%./&'89'*
="/,",/$&%$&",/=%::+",/#+=)8'(",5/Z/K2("/89%)O/C%.,/'$$'&*)":*m2P;

XY S@'.*".&/'/$&),/A&':=/,%):/=@):*+A&"&/8",/=)EE+&":*,/#%&8"'.O/=@"O$+&)":8"/N/('/*&'#"/8.69;61)
=./D.%*)=)":2J/.:"/W%.&:+"/*%.*/":*)U&"/*),,+"/=@+C+:"#":*,/="/8"/A":&"I/8"&*",/="/:'*.&",/"*
="/E):'()*+,/=)EE+&":*",I/%$+&':*/,.&/=",/#%=",/"*/N/=",/+89"((",/*%.*/'.,,)/=)EE+&":*",I/#'),
*%.W%.&,/E%8'(),+,/,.&/ (@"O$+&)":8"/="/8"*/ ):=)C)=.;/S"/$&+,":*/="/:'&&'*)%:/",*/$(.,/D.@.:"
8%D."**"&)"/="/,*G("2J/*%.,/8",/=),$%,)*)E,/C),+,/$'&/o'&E):p"(/"O),*":*I/(",/+C+:"#":*,/:'&&+,
,"/,%:*/&+"(("#":*/$&%=.)*,/Z/$',/N/C%.,I/("8*".&I/8"&*",I/:)/N/'.8.:"/'.*&"/$"&,%::"/D.)/'.&')*
(@):E%&*.:"/=@'**)&"&/,.&/"(("/8"/8%:=":,+/9'((.8):':*/="/#+,'C":*.&",/*"89:%(%A)D.",;/>@",*
C%.,I/8"/:@",*/$',/C%.,2M/8@",*/("/E.*.&I/8@",*/'.W%.&=@9.);

Xf >%##":*/=@')((".&,/E&"):"&/%./9[*"&/('/,.&C":':8"/=@.:/#%:="/D.)/",*/0345*/5/Z/D.)/'/K2*%.W%.&,
=+WN2P/+*+/(N/$":=':*/D."/C%.,I/("8*".&/(),)"q/8"/&+8)*2u/o'&E):p"(I/8%##"/*%.*/'.*".&/=@':*)B
.*%$)"I/ 8%:,*&.)*/ ,%:/+:%:8)'*)%:/=@.:/$%):*/%e/$&+,":*/"*/ E.*.&/ ,"/8%:E%:=":*/=':,/8"/D.)
&",,"#L("/ N/ .:/ 8&)/ =@'('&#";/ ?(/ :@+8&)*/ $',/ $%.&/ 'C%)&/ &'),%:I/#'),/ $%.&/ V*&"/ 8%:*&"=)*/ $'&
(@9),*%)&";/S@%L,%(",8":8"/="/,%:/&+8)*/",*/":/D."(D."/,%&*"/$&%A&'##+"2J/%./L)":I/":/"EE"*I/)(
E):)*/$'&/$"&=&"/*%.*"/$"&*):":8"I/(",/*"89:%(%A)",/=%:*/(@'.*".&/=+:%:8"/(",/"EE"*,/,.&/('/C)"
$&)C+"/,@):*+A&':*/$&%A&",,)C"#":*/N/:%*&"/"O),*":8"2M/%./L)":I/N/(@):C"&,"I/,'/C),)%:/+89%."I/("
#%:="/="/="#'):/$&":':*/":/89'&A"/("/8&)/=@'('&#"/"*/*&%.C':*/('/$'&'="/'=+D.'*";/̀ "#".&"&'I
=':,/ 8"/="&:)"&/ 8',I/ .:/ *+#%)A:'A"/$&+8)".O/="/ ('/ &"$&+,":*'*)%:/D."/ ,"/ E'),')":*/ 8"&*'):,
%L,"&C'*".&,/$'&#)/ (",/$(.,/$",,)#),*",/="/ ('/$('8"/$&),"/$'&#)/ (",/:%.C"((",/ *"89:%(%A)",
=':,/ ("/ D.%*)=)":/ './=+L.*/ =./TT?"2 ,)U8(";/v."(/ D."/ ,%)*/ ("/ ,%&*I/ &%,"/ %./ ,%#L&"I/ &+,"&C+
N/,%:/,8+:'&)%I/)(/:"/C)":=&')*/N/$"&,%::"/(@)=+"/=@'88.,"&/o'&E):p"(/=@'C%)&I/7'&*2.6*&38;9I
K2"#$V89+2P/%./K2E')*/'=C":)&2P/8"/E.*.&/D.@)(/&"=%.*"/*':*;/>@",*/$%.&*':*/L)":/'):,)/D.@)(/E'.*
8%#$&":=&"/(@':8&'A"/*"#$%&"(/"*/("/#%="/=@'8*)%:/="/8"/*"O*"/,.&/("/("8*".&;/S@"EE"*/C),+/",*
L)":/.:"/8%:W.&'*)%:2J/8%:W.&"&I/8@",*/N/('/E%),/"#$V89"&/)9/E')&"/'=C":)&;/>"/:@",*/D."/="#'):
D."/:%.,/,'.&%:,/,)/o'&E):p"(/'C')*/&'),%:2J/,%:/&+8)*/'$$'&*)":*/L)":/'./E.*.&/':*+&)".&;

X^ Y:/ ,%##"I/ .:/ E.*.&/ ':*+&)".&/ #%L)(),"/ :+8",,')&"#":*/ .:"/ =)#":,)%:/ 8%A:)*)C"/ "*
$&'A#'*)D."2 J/8.>6;9;()/ =':,/ ('/#",.&"/%e/ ('/#),"/ ":/ ):*&)A."/$"&#"*/.:"/ &"E)A.&'*)%:/="
(@"O$+&)":8"/*"#$%&"(("/"*/.:"/'&*)8.('*)%:/8&)*)D."/":*&"/("/&+"(/"*/(",/K2#%:=",/$%,,)L(",2P
8%:,*&.)*,/$'&/('/E)8*)%:2M/7&'>?'9;H1)/=':,/("/,":,/%e/('/L%::"/&+8"$*)%:/="/8"**"/E)8*)%:/3,'
8%:=)*)%:/="/E+()8)*+5/,.$$%,"/.:"/$&),"/":/89'&A"I/$'&/8"(.)/D.)/('/&"X%)*I/="/('/#")((".&"/,.)*"
$&'*)D."/N/(.)/=%::"&;/S'/E)8*)%:/=G,*%$)D."/&"$&+,":*"/.:/#%="/="/8%::'),,':8"/"*/.:"/$&),"
,.&/("/#%:="a;



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- D

:+7,0$'4*#)%;&<9&=&9><>

<@9@&!"#"$&'(#)$*+"$&+#&,$)-).+(#&"-/$0(*1"+
X\ v."(/8%##":*')&"/o'&E):p"(/E')*B)(/,.88+="&/N/,%:/$&%$&"/&+8)*2u/f'&/D."(,/#%*,/'88.")(("B*B)(

,%:/("8*".&/N/('/,%&*)"/="/,'/E)8*)%:/):'.A.&'("2u/v."(/&"8'=&'A"/=+C"(%$$"B*B)(/$%.&/K2C%.,2P
&'#":"&/'./$&+,":*/="/,%:/*&'C')(/="/&"89"&89"2u

K2s%)(N/ ("/ E.*.&/Z/.:/E.*.&/$',/,)/ (%):*'):I/.:/="/8".O/D.)/,"/ *&%.C":*/ W.,*"/'./8%):/="/ ('/ &.";
6:/E.*.&/%e/("/$"./="/C)"/$&)C+"/D.@)(/:%.,/&",*"/'.W%.&=@9.)/'.&'/=),$'&.;/>"&*'):",/$"&,%::",
D.'()E)":*/=@w%&x"(()"::"y/8"**"/$"&*"/="/('/C)"/$&)C+"I/&"C":':*/'):,)/":8%&"/N/!"#$I/("/8(',,)D."
="/o"%&A"/z&x"((/,.&/('/C)"/$&)C+"/"*/(@'.*%:%#)";/̀ ':,/,%:/&%#':I/z&x"((/'C')*/)#'A):+/.:/E.*.&
%e/('/C)"/$&)C+"/'/+*+/+&'=)D.+"/$'&/.:/\*'*/*%*'()*')&"/D.)/.*)(),"/(@",$)%::'A"I/('/C)=+%,.&C")((':8"I
("/&+C),)%::),#"/9),*%&)D."/"*/("/8%:*&r("/#+=)'*)D."/$%.&/#'):*":)&/,%:/$%.C%)&;/{'),/(@[A"/=.
8%:*&r("/#%:%()*9)D."/$'&/(@\*'*/",*/&+C%(.;/S"/E.*.&/C"&,/("D."(/:%.,/:%.,/E%:X%:,/*V*"/L'),,+"I
:@",*/ $',/ ="/ 8".O/ %e/ ("/#%):=&"/ ="/ :%,/#%.C"#":*,/ ",*/ C./ "*/ ":&"A),*&+/ $'&/ .:/ D."(8%:D."
K2_)A/_&%*9"&2P/%#:),8)":*;/>@",*/'./8%:*&')&"/.:/E.*.&/%e/.:"/8":*'):"/="/K2p)=/L&%*9"&,2P/:%.,
%L,"&C":*/8%:,*'##":*/"*/):*"&&%#$":*/("/8%.&,/="/:%*&"/C)"/D.%*)=)"::";/o"%&A"/z&x"((/$":,')*
D."/("/,G,*U#"/8%##.:),*"/&"$&+,":*')*/('/#":'8"/.(*)#"/$%.&/:%*&"/()L"&*+/$"&,%::"((";/g./(%:A
=",/8):D.':*"/$&%89'):",/'::+",I/:%.,/C"&&%:,/="/:%.C"((",/E%&#",/="/#":'8"/,.&/('/C)"/$&)C+"
D.)/:"/*&%.C":*/$',/(".&,/&'8):",/=':,/("/*%*'()*'&),#"I/#'),/=':,/("/8'$)*'(),#"I/("/#'&89+I/(",
:%.C"((",/*"89:%(%A)",I/"*/(@+89':A"/=+L&)=+/=@):E%&#'*)%:/+("8*&%:)D.";2P/3o'&E):p"(I/1444I/$;2b5n

X_ z:/C%)*/D."/o'&E):p"(/:"/,%&*/=./&+A)#"/E)8*)%::"(/D."/$%.&/$&":=&"/'$$.)/,.&/=@'.*&",/E)8*)%:,
Z/ ":/ (@%88.&&":8"/ ("/!"#$/ ="/o"%&A"/z&x"((;/ S%):/ ="/ &"$&+,":*"&/ .:"/ :%.C"(("/ +89'$$+"
=':,/(@)#'A):')&"I/K2_)A/_&%*9"&2P/E')*/'./8%:*&')&"/E)A.&"/="/$%):*/=@':8&'A"/Z/)(/",*/8":,+
E%:8*)%::"&/8%##"/.:"/C+&)*'L("/L'(),"/89"q/("/("8*".&I/.:/&"$U&"/('&A"#":*/$'&*'A+/$'&/('
8%##.:'.*+/$%()*)D."/"*/8.(*.&"(("/N/('D."(("/,@'=&",,"/("/*"O*";

Xg ^'/ $&"#)U&"/ E%:8*)%:/ ",*/ =@%$$%,"&/ =".O/ 8%:E)A.&'*)%:,/ =./ 8%:*&r("/ ,%8)'(;/ S'/ $&"#)U&"
+#"&A"/ ,.&/ E%:=/="/#+*'$9%&",/%&x"(()"::",2 J/ ('/ ,.&C")((':8"/G/",*/ '.,,)/ *%*'("/D."/ (@\*'*
*%*'()*')&"/ D.)/ (@"O"&8";/`':,/ 8"**"/ 8%:E)A.&'*)%:I/ (@):=)C)=./ ",*/ =':,/ .:/ &'$$%&*/ ="/ E'8"/ N
E'8"/8%:,*':*/'C"8/.:"/):,*':8"/8":*&'("/="/8%:*&r("/=%:*/(@"#L(U#"/",*/=@')((".&,/.:/C),'A"
%#:)$&+,":*I/.:"/,%&*"/="/#'89):"/=@":&"A),*&"#":*/"*/="/C),)%:/89"&89':*/N/*&'D."&/(@):=)C)=.
=':,/ ,",/ K2#%):=&",/#%.C"#":*,2 PI/ C%)&"/ N/ K2 +&'=)D."&2 P/ ('/ C)"/ $&)C+";/|/ 8",/ 8'&'8*U&",
="/ 8":*&'(),'*)%:/ "*/ ="/ ,.$"&C),)%:/ ,@'W%.*"/ .:"/ )=":*)E)8'*)%:/ $%()*)D."/ E%&*"/ N/ .:/ &+A)#"
$'&*)8.()"&I/("/,G,*U#"/8%##.:),*"I/"*/N/.:"/,+&)"/="/$&'*)D.",/'.*%&)*')&",/3K2",$)%::'A"2PI
K2 &+C),)%::),#"/9),*%&)D."2PI/K28%:*&r("/#+=)'*)D."2P5I/C),':*/ N/ &",*&"):=&"/:%*&"/K2 ()L"&*+
$"&,%::"(("2P/=':,/,%:/":,"#L("I/"*/):8)="##":*/:%*&"/C)"/$&)C+";

Xh >"$":=':*I/ $%.&/ 8(')&"#":*/ )=":*)E)+"/ D.@"(("/ ,%)*I/ 8"**"/ 8%:E)A.&'*)%:/ :"/ ,"&*/ N/o'&E):p"(
D."/="/&)7.122.;&;/Y(("/",*/$&+,":*+"/8%##"/.:"/,%&*"/=@':*)B.*%$)"/$+&)#+"/":/8%:*&',*"/="
('D."(("/)(/:%.,/):C)*"/N/,'),)&/(@+#"&A":8"/=@.:"/'.*&"/8%:E)A.&'*)%:/D.)/,@G/%$$%,"/$%):*/N
$%):*;/_)A/_&%*9"&/:@",*/$(.,/:%*&"/9%&)q%:I/#'),/,'/$&+,":8"/N/:%*&"/,%.C":)&I/("/$&+8+=":*
D.@":/D."(D."/,%&*"/)(/&"$&+,":*"I/$".*/:%.,/')="&/N/8%#$&":=&"/(",/":W".O/'8*."(,/$%,+,/$'&
=",/$&'*)D.",/"*/=",/=),$%,)*)E,/):+=)*,/D.)/&"$&+,":*":*/('/:%.C"(("/#":'8";

Xi >@",*/D."/ ("/ E.*.&/D.)/:%.,/'**":=/:@%$$%,"/$',/ (@):=)C)=./N/.:"/ E)A.&"/.:)D."/$%,':*/ ,%:
&"A'&=/":/8%:*):./'E):/="/$"&$+*."&/,%:/$%.C%)&/*%*'()*')&";/S@):,*':8"/",*/=+,%&#'),/$(.&)"(("
3K2.:"/8":*'):"/="/p)=/L&%*9"&,2P52M/,",/%.*)(,I/8".O/=./K2#'&89+2PI/=./K28'$)*'(),#"2P/"*/=",
K2:%.C"((",/*"89:%(%A)",2PI/&"$%,":*/,.&/K2(@+89':A"/=+L&)=+/=@):E%&#'*)%:,2PI/%$+&':*/'):,)
,.&/.:/#%="/$'&'=%O'(/3,"(%:/.:"/8"&*'):"/8%:8"$*)%:/=./8%:*&r("/":/*%.*/8',5/'.D."(/:%.,/'
L)":/$&+$'&+,/('/E)8*)%:/)#'A):+"/$'&/o'&E):p"(2J/(%):/="/C),"&/N/8%:*&'&)"&/%./N/+&'=)D."&/('
()L"&*+/$"&,%::"(("I/('/:%.C"(("/8%:E)A.&'*)%:/$&":=/'./8%:*&')&"/'$$.)/,.&/8"(("B8)/"*/"O)A"/('
$("):"/$'&*)8)$'*)%:/="/(@):=)C)=./'./$&%8",,.,/="/,.&C")((':8";

Y[ >",/=".O/8%:E)A.&'*)%:,/,%:*/K2)#'A):')&",2P/":/8"/,":,/D.@"((",/:"/8%&&",$%:=":*/$',/N/.:
+*'*/=./#%:="/&+"(I/#'),/N/=",/#%:=",/$%,,)L(",;/o'&E):p"(/,"/,"&*/="/8",/#%:=",/$%,,)L(",
$%.&/&":=&"/*':A)L("/('/#":'8"/N/('D."(("/:%.,/,"&)%:,/=+WN/":/*&'):/="/E')&"/E'8";/S"/,":*)#":*
=@.&A":8"/$%&*+/$'&/("/*"O*"/*":=/N/*&':,E%&#"&/("/#%#":*/$&+,":*/":/7.;69*0I;6:/)J;.62J/E'.*"
="/$%,"&/.:/:%.C"'./&"A'&=/,.&/('/,.&C")((':8"I/:%.,/&),D.%:,/="/:%.,/*&%#$"&/="/#":'8"/Z



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- E

:+7,0$'4*#)%;&<9&=&9><>

)(/:@",*/$',/":8%&"/*&%$/*'&=I/#'),/)(/",*/*"#$,;/S@"O)A":8"/$%&*+"/$'&/("/*"O*"/",*/=%:8/8"(("
=@.:"/#),"/N/W%.&/="/:%,/):,*&.#":*,/8&)*)D.",;/>@",*/$'&8"/D."/8",/%.*)(,/%:*/.:/*"#$,/="
&"*'&=/,.&/(",/=),$%,)*)E,/="/,.&C")((':8"/D."/o'&E):p"(/":/",*/&+=.)*/N/8'&'8*+&),"&/("/$+&)(/'8*."(
":/&+E+&":8"/N/.:"/#":'8"/':*+&)".&"2M/"*/8@",*/":/=),D.'()E)':*/("/=),$%,)*)E/%&x"(()":/8%##"
K2E)8*)%::"(2PI/89)#+&)D."/3'./,":,/%e/)(/:@",*/W'#'),/'=C":.5I/D.@)(/$".*/$'&C":)&/N/=%::"&
,'/$("):"/K2'8*.'()*+2P/'./,8+:'&)%/D."/(.)B#V#"/)#'A):"/":/()"./"*/$('8"/="/!"#$;/S"/&+8)*
%&x"(()":I/=':,/8"/=),$%,)*)E/=@'("&*"I/E%:8*)%::"/'):,)/8%##"/.:/7&3830)69*18C&.6;H1);

<@?@&F*%,0%*#*B&+#&$)B)$+(-+&B*-#*0((+4%
YX ^)/("/8%:*&',*"/":*&"/(",/=".O/8%:E)A.&'*)%:,/=./8%:*&r("/",D.),,+",/$'&/o'&E):p"(/E%:8*)%::"

,)/L)":/"*/'C"8/.:"/*"(("/+8%:%#)"/="/#%G":,I/8@",*I/":*)U&"#":*I/N/z&x"((/"*/N/,%:/):*+A&'*)%:
=':,/ 8"/ D.@%:/ $%.&&')*/ '$$"("&/ ("/ &+$"&*%)&"/ $%()*)D."/ %&=):')&"I/ D.@)(/ ("/ =%)*;/ Y:/ 8"/ ,":,I
(@'=W"8*)E/ K2 %&x"(()":2 P/ E%:8*)%::"/ 8%##"/ .:/ ,)A:'(/ $%()*)D."/ '.*%B,.EE),':*2 J/ )(/ L%&:"/ ('
#":'8"/N/(.)/*%.*/,".(;

YY z&I/("/$'&'((U("/+*'L()/$'&/o'&E):p"(/",*/=@'.*':*/$(.,/$"&*):":*/D."/!"#$/'C')*/+*+/8%:X./$'&
,%:/'.*".&/8%##"/.:/A)A':*",D."/,G,*U#"/="/#),"/":/A'&="I/.:/=),$%,)*)E/="/C")(("/$%,*+
="C':*/(",/,%8)+*+,/%88)=":*'(",/$%.&/(".&/&":C%G"&/(@)#'A"/=@.:/'C":)&/$%,,)L(";/z:/%.L()"
*&%$/,%.C":*/D."/8@",*/'./:%#/="/(@)=+'(/,%8)'(),*"/'.D."(/)(/'/*%.W%.&,/8&./D.@z&x"((/'C')*
8%:X./!"#$;/|/(@):C"&,"/=@.:"/8"&*'):"/("8*.&"/8%:,"&C'*&)8"/D."/8"&*'):,/$'&#)/(",/$&"#)"&,
8&)*)D.",/=./&%#':/:"/#':D.U&":*/="/E')&"I/z&x"((/:@'/$',/C%.(./=+:%:8"&/ (",/=+&)C",/D.)
#U:":*/('/$.),,':8"/$.L()D."/,.&/.:"/,%&*"/="/$":*"/E'*'("/=U,/D.@"(("/,"/#V("/="/#"**&"/":
d.C&"/=",/)=+'.O/="/W.,*)8"/"*/=@+A'()*+/&'=)8'(",;/`':,/.:/=+#":*)/=%:*/)(/=)8*'/('/,.L,*':8"
N/ ,%:/ +=)*".&I/z&x"((/ '/ *":./ N/ $&+8),"&/ (@):*":*)%:/ "*/ ('/ $%&*+"/ ="/ ,%:/ &%#':/ 8%:*&"/ *%.*"
):,*&.#":*'(),'*)%:2J

Yf K2?(/'/+*+/,.AA+&+/$'&/8"&*'):,/8&)*)D.",I/N/$&%$%,/="/!"#$I/D."/(@%$):)%:/="/(@'.*".&/%./D."(D."
89%,"/ =@'$$&%89':*I/ ,"/ $&%=.)&'/ './ 8%.&,/ =",/ D.'&':*"/ $&%89'):",/ '::+",/ =':,/ ("/#%:="
%88)=":*'(;/>"('/:@",*/$',/"O'8*;/h"/$":,"I/":/'88"$*':*/("/E')*/D."/("/()C&"/",*/'$&U,/*%.*/.:"
$'&%=)"I/D."/D."(D."/89%,"/8%##"/!"#$/$%.&&')*/'&&)C"&;/>@",*/('/=)&"8*)%:/=':,/('D."(("/("
#%:="/ ,@":A%.EE&"/":/8"/#%#":*/#V#"I/"*/ ('/ *":=':8"/",*/$&%E%:=+#":*/':8&+"/=':,/ (",
E%:='*)%:,/$%()*)D.",I/,%8)'(",/"*/+8%:%#)D.",/="/('/,)*.'*)%:/=./#%:="/8%:*"#$%&'):;/3m5
S'/#%&'("/N/*)&"&/="/8"**"/,)*.'*)%:/$+&)((".,"/"*/8'.89"#'&=",D."/",*/,)#$("2J/:"/('),,"q/$',
8"('/,"/$&%=.)&";/>"('/=+$":=/="/C%.,;2P/38)*+/$'&/>&)8p/j0HH1l/144bI/$;2n005

Y^ z:/:%*"&'/(",/*&')*,/=+,%&#'),/E'#)()"&,/="/(@'C"&*),,"#":*/'./E.*.&/':*+&)".&;/!%.*/=@'L%&=I
z&x"((/$&":=/,%):/="/=),*):A."&/,%:/*"O*"/="/('/$&+=)8*)%:/%./="/('/$&%$9+*)"/="/#'(9".&2J/:%:
,".("#":*/("/E.*.&/D.@)(/)#'A):"/:@'/&)":/=@):+(.8*'L("I/#'),/)(/,@":&'8):"/=':,/=",/*":=':8",
N/(@d.C&"/=':,/("/#%:="/8%:*"#$%&'):;/S'/$&%W"8*)%:/=':,/(@'C":)&/",*/.:/=+*%.&/$%.&/$'&("&
=./$&+,":*2J/8"/D."/("/&+A)#"/E)8*)%::"(/*&':,8&)*/'./E.*.&/",*/*%.W%.&,/=+WN/(NI/":/$.),,':8"I
=':,/("/#%:="/&+"(k;/Y:E):I/*&':,E"&*/="/&",$%:,'L)()*+/"*/=+(+A'*)%:/=@.:"/#),,)%:/'./("8*".&I
'C"8/(@)#$+&'*)E/:+A'*)E/=@"#$V89"&/("/8'.89"#'&/=@'=C":)&;/>@",*/$'&8"/D.@"(("/",*/=+8&)*"I
E)8*)C"#":*I/8%##"/:+8",,')&"#":*/=+WN/'=C":."/D."/('/8'*',*&%$9"/$".*/V*&"/$":,+"I/$.),
8%:*&'&)+"/$'&/("/=",*):'*')&"/="/(@d.C&";/>@",*/('/&+C"&,)L)()*+/="/8"/E.*.&/D.)/(.)/8%:EU&"/,%:
8'&'8*U&"/':*+&)".&;

Y\ |/ 8):D.':*"/ ':,/ ="/ =),*':8"I/ (",/ $%,*.&",/ ="/ o'&E):p"(/ "*/ =@z&x"((/ ,%:*/ =%:8/ ":/ &+'()*+
$'&E')*"#":*/ 9%#%(%A.",2 J/ *%.,/ =".O/ &+'(),":*/ ("/#V#"/ A",*"/ 'C"8/ =",/ 8)L(",/ =)EE+&":*",;
z&x"((/=%)*/8"$":=':*/,.L)&I/$%.&/('/8%9+&":8"/=./*&'C')(/="/#),"/":/'("&*"/="/o'&E):p"(I/.:"
8'&)8'*.&"/D.)/E')*/="/(.)/.:"/,%&*"/=@':*)8%##.:),*"/'G':*/=+:%:8+/=':,/('/&+A.('*)%:/$'&/(@\*'*
.:/#'(/'L,%(.;/v."(D.",/$'&'A&'$9",/'$&U,/("/&"8'=&'A"/="/,'/E)8*)%:/):'.A.&'("I/.:"/:%.C"(("
,'(C"/':*)B%&x"(()"::"/C)":*/=@')((".&,/":&)89)&/("/8%:*&',*"/":*&"/(",/8%:E)A.&'*)%:,2J/K2])*9
"C"&G*9):A/x"@C"/9"'&=/'L%.*/_)A/_&%*9"&I/9%x/8':/x"/*9):p/%E/A%C"&:#":*/',/':G*9):A/L.*
*9"/":"#G/%E/$&)C'8G2u/]9)("/)*@,/*&."/*9'*/E"="&'(/('x,/':=/'8*)%:,/9'C"/%E*":/='#'A"=/*9"
8'.,"/%E/ $&)C'8GI/ ?/ L"()"C"/ *9'*/ *9"/ E"="&'(/ A%C"&:#":*/#'G/L"/%.&/ L",*/ 9%$"/ E%&/ $&)C'8G



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- G

:+7,0$'4*#)%;&<9&=&9><>

$&%*"8*)%:/',/x"/#%C"/):*%/*9"/:"x/#)(("::).#2P/3o'&E):p"(I/1444I/$;2n5;/f'&8"/D.@)(/C%)*/=':,
("/A%.C"&:"#":*/:%:/("/$&%L(U#"I/#'),/('/,%(.*)%:I/":/*%.*/8',/.:"/&",,%.&8"/$%,,)L("/$%.&
E&"):"&/('/=+&+A.('*)%:/D.)/(.)/,"#L("/N/(@%&)A):"/="/*%.,/(",/#'.O/=%:*/('/C)"/$&)C+"/="/(@9%##"
="/="#'):/'.&'/N/,%.EE&)&I/o'&E):p"(/'/":8%&"/L",%):/=./&"$%.,,%)&/="/_)A/_&%*9"&;/S"/8%.$
="/A&[8"/",*/',,+:+/C"&,/('/E):/="/,%:/):*&%=.8*)%:2J/'./#%#":*/=@):,),*"&/,.&/('/:%.C"'.*+/D."
8%:,*)*."/('/C)=+%,.&C")((':8"/=",/()".O/$.L()8,I/o'&E):p"(/=),D.'()E)"/=+E):)*)C"#":*/z&x"((I
("D."(/$":,')*/":8%&"I/K2:'}C"#":*2P/,':,/=%.*"I/D."/K2('/#":'8"/.(*)#"/N/('/C)"/$&)C+"/,"&')*
('/#),"/,.&/+8%.*"/=",/89'#L&",/N/8%.89"&/"*/=",/L.&"'.O2P/3$;2005;

Y_ ?(/:"/:%.,/'$$'&*)":*/$',/="/W.A"&/="/(@):*"&$&+*'*)%:I/(+A)*)#"/%./:%:I/D."/o'&E):p"(/*)&"/="
!"#$;/S@+8'&*/N/(@d.C&"/:"/:%.,/):*+&",,"/D."/$'&8"/D.@)(/:%.,/&":,")A:"/,.&/.:/*&')*/=),*):8*)E
="/8"*/.,'A"/=",/E)8*)%:,/=':,/("/*&'C')(/="/#),"/":/'("&*";/`':,/(",/*"O*",/+*.=)+,/W.,D.@)8)I
('/E)8*)%:/'/E')*/(@%LW"*/="/=".O/*G$",/=@):C",*),,"#":*/*&U,/=)EE+&":*,;/`@.:"/$'&*I/.:/*&'C')(
="/8&+'*)%:/"*/=@)#'A):'*)%:/N/$'&*/":*)U&"I/$%.C':*/$&":=&"/=)C"&,",/E%&#",I/#'),/8%:,),*':*
89'D."/ E%),/ ":/ .:/ 0;27.2;9;:/ E)8*)%::"(;/ v.':=/ o'&E):p"(/ $&%$%,"/ N/ ,%:/ ("8*".&I/ ":/ A.),"
=@):*&%=.8*)%:I/.:/&+8)*/="/,%:/8&./D.)/("/$(%:A"/=':,/.:/#%:="/%e/.:"/#":'8"/":/A",*'*)%:
,"#L("/,@V*&"/&+'(),+"I/ )(/'/ &"8%.&,/N/.:/=),$%,)*)E/ E)8*)%::"(/":/8"/,":,/$&+8),;/{'),/D.':=
z&x"((/+('L%&"/,%:/&%#':/=@':*)8)$'*)%:/N/('/E):/=",/'::+",/D.'&':*"I/%:/=%)*/L)":/8%#$&":=&"
D.@)(/:@'A)*/$',/'.*&"#":*/D."/(@'.*".&/D.)/(.)/&":=&'/.:/,)/$)U*&"/9%##'A"/.:/="#)B,)U8("/$(.,
*'&=;/-%*&"/$%,*.('*/",*/":/E')*/("/,.)C':*2J/)(/:@G/'I/":*&"/!"#$"*/('/E'L("/A'&E):p"()"::"I/D.@.:"
=)EE+&":8"/=@+89"(("/"*/'.8.:"/=)EE+&":8"/="/,*'*.*/:)/="/E%:8*)%:;/S@.:/"*/(@'.*&"/,%:*I/$%.&
(".&,/8%:*"#$%&'):,/D.@)(/C),"I/=",/E.*.&,/':*+&)".&,/'./,":,/%e/:%.,/(@":*":=%:,;

Yg g.O/8r*+,/=./=),$%,)*)E/ E)8*)%::"(I/D.)/,"/,"&*/="/ ('/E)8*)%:/8%##"/8'=&"I/ )(/ E'.*/8"$":=':*
E')&"/$('8"/N/.:/,"8%:=/*G$"/=@):C",*),,"#":*I/ (%&,D."/ ('/E)8*)%:/",*/,".("#":*/#":*)%::+"
N/ (@):*+&)".&/ =@.:"/ '.*&"/ E%&#"/ =),8.&,)C"/ 3'./ ,":,/ ('&A"5/ D.)/ :"/ &"CV*/ $',/ :+8",,')&"#":*
.:/,*'*.*/E)8*)%::"(;/-%.,/'$$"(("&%:,/&3:3&)68)/E)8*)%::"(("8"**"/,"8%:="/8'*+A%&)"/=@.,'A",;
v.':=/o'&E):p"(/ $&":=/ '$$.)/ ,.&/_)A/_&%*9"&/ $%.&/%$$%,"&I/ =':,/ ,%:/ '&A.#":*')&"I/ =".O
8%:E)A.&'*)%:,/ =./ 8%:*&r("/ ,%8)'(I/ )(/ &+'(),"/ .:"/ &+E+&":8"/ E)8*)%::"(("/ ="/ 8"/ *G$";/ Y:
(@%88.&&":8"I/$%.&/*%.*",/(",/&'),%:,/D."/:%.,/'C%:,/+C%D.+",I/%:/=)&'/D."/!"#$/(.)/,"&*/="
7&3830)69*18C&.6;H1);

Yh g):,)I/ (@':*)B.*%$)"/ =@z&x"((/ $".*I/ ,"(%:/ ("/ $%):*/ ="/ C."I/ ("/#%#":*/ "*/ (@.,'A"/ ":C),'A+,I
&"$&+,":*"&2J

0; .:/ =),$%,)*)E/ E)8*)%::"(/ 'G':*/ C'(".&/ ="/ E.*.&/ ':*+&)".&/ Z/ 8"/ E.*/ ("/ 8',/ $%.&/ ,",
8%:*"#$%&'):,I/#'),/'.,,)/$%.&/*%.,/8".O/D.)I/'.W%.&=@9.)I/8%:*):.":*/N/C%)&/":/(.)/.:"
,":*):"(("/8%:*&"/("/*%*'()*'&),#"I/G/8%#$&),/=':,/("/=%,,)"&/=",/:%.C"((",/*"89:%(%A)",
="/8%:*&r("/,%8)'(/3"*/D.%)/D."/o'&E):p"(/$.),,"/&+*%&D."&/N/8"('52M

1; .:"/&+E+&":8"/E)8*)%::"(("/'G':*/C'(".&/="/E.*.&/':*+&)".&/Z/8@",*/("/8',/(%&,D.@)(/",*/E')*
="/!"#$/.:"/#":*)%:/:%:B8&)*)D."/N/C'(".&/="/#),"/":/A'&=";

b; .:"/&+E+&":8"/E)8*)%::"(("/'G':*/C'(".&/="/K2$&+8+=":*/.89&%:)D."2PI/8%##"/%:/(@'/C.
=':,/(@'&A.#":*'*)%:/="/o'&E):p"(;

Yi f%.&/&"8%.&)&/N/.:/'.*&"/C%8'L.(')&"/D."/8"(.)/=",/8'=&",/=@):*"&'8*)%:I/%:/$%.&&')*/=)&"/D."/(",
=".O/E%&#",/=@):C",*),,"#":*/E)8*)%::"(/:@+C%(.":*/$',/,.&/(",/#V#",/$(':,/=@+:%:8)'*)%:I
%./,.&/(",/#V#",/:)C"'.O/=)+A+*)D.",/%./(%A)D.",/3('/=)EE+&":8"/":*&"/&+E+&":8"/"*/=),$%,)*)E
&"8%.$"/ =@')((".&,/ 8"(("/ ":*&"/#":*)%:/ "*/ .,'A"5;/ S'/ =),*):8*)%:/ ",*/ =%:8/ ',,.&+#":*/ $(.,
8%##%="/D.@"O$&",,)C";/Y:/&"C':89"I/(",/:%*)%:,/="/K2E.*.&/':*+&)".&2P/%./="/K2$&+8+=":*
.89&%:)D."2P/,%:*I/D.':*/N/"((",I/$.&"#":*/E%:8*)%::"((",2J/"((",/=+$":=":*/=./&r("/D."/(".&
E')*/ W%."&/ ("/ (':8".&/=@'("&*";/`./$%):*/="/C."/E%&#"(/D.)/",*/ ("/:r*&"I/,".(/ )#$%&*"/ ("/ *G$"
=@.,'A"I/("/7'99)&6/E)8*)%::"(;



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- H

:+7,0$'4*#)%;&<9&=&9><>

@:&A0-*)#)%&.+&-0(#$B4+23&C+4+"D+&-0(#$+&!0"-'"4#

9@<@&F*%#$*I"#*0(&.+%&$J4+%
f[ `@.:"/#':)U&"/&"#'&D.'L("I/("/89':A"#":*/="/8%:E)A.&'*)%:/=+8&)*/$'&/o'&E):p"(I/=@.:/#%=U("

="/8%:*&r("/,%8)'(/+*'*)D."/8":*&'(),+/=%#):+/$'&/('/E)A.&"/="/_)A/_&%*9"&I/N/.:"/E%&#"/$(.,
,%.$("I/=)EE.,"/"*/=),8&U*"/&"D.+&':*/('/$'&*)8)$'*)%:/="/89'8.:/N/,%:/$&%$&"/8%:*&r("I/*&%.C"
.:"/"O'8*"/8%:*&"$'&*)"/,'C':*"/=':,/(@%$$%,)*)%:/":*&"/K2,%8)+*+,/="/=),8)$():"2P/"*/K2,%8)+*+,
="/8%:*&r("2P;/f&%$%,+"/$%.&/ ('/$&"#)U&"/E%),/$'&/o)((",/`"(".q"/":/0HH4RI/ (@%$$%,)*)%:/,"
:%.&&)*/=",/#V#",/8%:*&',*",/ 3"(("/=+8&)*/ ("/#V#"/L',8.("#":*5/ "*I/ ,.&*%.*I/ &"$%,"/ ,.&/ (",
#V#",/&",,%&*,/':*)B.*%$)D.",;/z:/G/&"*&%.C"/(",/#V#",/E)A.&",/E%&#"((",I/G/8%#$&),/,.&/("
$(':/="/('/*"#$%&'()*+I/"*/(",/&r(",/N/=),*&)L."&/,%:*/$&",D."/)=":*)D.",I/<%.8'.(*/&"#$('X':*
'C':*'A".,"#":*/z&x"((/=':,/('/E%:8*)%:/="/&"$%.,,%)&/%./="/$&+8+=":*;

fX S'/,)*.'*)%:/,"/$&+,":*"/="/('/#':)U&"/,.)C':*";/<%.8'.(*/'.&')*/=+8&)*/.:/$&"#)"&/$',,'A"I/8"(.)
=",/K2,%8)+*+,/="/,%.C"&'):"*+2P/'.O/K2,%8)+*+,/="/=),8)$():"2PI/(",D."((",/,"&')":*/#%:*+",/":
$.),,':8"/'.O/Ts???"/"*/T?T"2,)U8(",/$%.&/'**"):=&"/(".&/'$%A+"/'./=+L.*/=./TT"2,)U8(";/>"
$',,'A"/8%:,*)*.')*/(@%LW"*/="/K1&();//)&*)9*D16;&;/S",/,%8)+*+,/="/=),8)$():"/$&%8U=":*/$'&/('
#),"/":/$('8"/="/A&':=,/K2#)()".O/=@":E"&#"#":*2PI/('/E'#)(("I/(@+8%("I/('/8',"&:"I/(@.,):"I
(@9r$)*'(I/(@',)("/"*I/L)":/":*":=.I/('/$&),%:I/D.)/",*/("/#)()"./=@":E"&#"#":*/$'&/"O8"((":8"I/("
#%=U("/K2':'(%A)D."2PI/=)*/`"(".q"H;/g$&U,/('/`".O)U#"/o."&&"/{%:=)'("I/*%.,/(",/#)()".O
=@":E"&#"#":*/ ,"&')":*/ ":*&+,/ ":/ 8&),"I/ ="/ &+E%&#"/ ":/ &+E%&#"I/ ,':,/ A.U&"/ &":8%:*&"&/ ="
,.88U,2J

K2F+E%&#"&/(t+8%("I/&+E%&#"&/(t):=.,*&)"I/ (t9r$)*'(I/ (t'&#+"I/('/$&),%:2M/#'),/89'8.:/,')*/D."/8",
):,*)*.*)%:,/,%:*/E):)",I/N/$(.,/%./#%):,/(%:A."/+89+':8";/?(/,t'A)*/,".("#":*/="/A+&"&/(".&/'A%:)"
"*/=t%88.$"&/(",/A":,I/W.,D.tN/(t):,*'(('*)%:/="/:%.C"((",/E%&8",/D.)/E&'$$":*/N/('/$%&*";/>"/,%:*
(",/ 2.8;3932*0)* 8.69&L/)/ D.)/ ,%:*/ ":/ *&'):/="/ &"#$('8"&/ (",/ ,%8)+*+,/=),8)$():')&",;/ w>%:*&r("yI
8t",*/("/:%#/D."/_.&&%.A9,/$&%$%,"/$%.&/=+,)A:"&/("/:%.C"'./#%:,*&"I/"*/D."/<%.8'.(*/&"8%::'~*
8%##"/:%*&"/$&%89"/'C":)&;/f'.(/s)&)()%/'.,,)/:"/8",,"/=t':'(G,"&/ (",/ E%&#",/.(*&'B&'$)=",/="
8%:*&r("/N/(t')&/()L&"I/D.)/&"#$('8":*/(",/C)")((",/=),8)$():",/%$+&':*/=':,/('/=.&+"/=t.:/,G,*U#"
8(%,;2P/3`"(".q"I/0HH4I/$;21Q05

fY S"/ #%:*'A"/ ",*/ ):*+&",,':*2 J/ `"(".q"/ 8%:C%D."/ .:/ +8&)C'):/ 8%::./ $%.&/ ,'/ $.),,':8"
C),)%::')&"I/ N/ D.)/ )(/ ,"#L("/ $&V*"&/ .:"/ ,%&*"/ ="/ =%:/ ="/ C%G':8"I/ .:"/ 8'$'8)*+/ N/ ,'),)&/ .:
89':A"#":*/ ="/ 8%:E)A.&'*)%:I/ D.@)(/ $&+EU&"/ *%.*/ ="/#V#"/ *&'=.)&"/ ":/ *"&#",/ E%.8'(=)":,I
*%.*/":/8%:,"&C':*/.:"/:%*)%:/D.)/,"&')*/$&%$&"/N/(@+8&)C'):04;/z:/$%.&&')*/8&%)&"/(@'$$'&)*)%:
'88)=":*"(("I/#'),/`"(".q"/):,),*"/,.&/8"**"/$'*"&:)*+/L.&&%.A9,)"::"/=':,/,%:/,"8%:=/*"O*"
8%:,'8&+/'./8%:*&r("2J/K2-%.,/":*&%:,/=':,/(",/,%8)+*+,/="/8%:*&r("I/D.)/E%:8*)%::":*/:%:/$(.,
$'&/":E"&#"#":*I/#'),/$'&/8%:*&r("/8%:*):./"*/8%##.:)8'*)%:/):,*':*':+";/_.&&%.A9,/":/'
8%##":8+/(@':'(G,";2P/3`"(".q"I/0HH4I/$;2/1bn5

ff S@):*&%=.8*)%:/ ="/ 8"/ :%.C"'./ $"&,%::'A"/ 3,.&/ ("D."(/ :%.,/ &"C)":=&%:,/ =':,/ ('/ *&%),)U#"
$'&*)"5/8%:*&)L."/N/=%::"&/.:"/8%(%&'*)%:/E)8*)%::"(("/N/.:/*"O*"/D.)I/N/C&')/=)&"I/:@":/'C')*
$',/L",%):/$%.&/E%:8*)%::"&/8%##"/E.*.&/':*+&)".&00;/S",/#%='()*+,/*"#$%&"((",/,%.()A:":*
('/8%:*"#$%&':+)*+/=./$9+:%#U:"/%L,"&C+/3K2:%.,/":*&%:,2PI/K2,%:*/":/*&'):/="/&"#$('8"&2PI
K2 (",/:%.C"((",/ E%&8",/D.)/ E&'$$":*/N/ ('/$%&*"2P5;/`"(".q"/ ):,*'.&"/.:/,":*)#":*/=@.&A":8"
$'&/ &'$$%&*/ N/.:/$&%8",,.,/=+WN/L)":/":*'#+2 J/K2S",/ ,%8)+*+,/=),8)$():')&",I/ 8t+*')*/=+WN/ 8"
D."/:%.,/:t+*)%:,/$(.,I/8"/D."/:%.,/8",,)%:,/=tV*&"2P/3$;21Q052M/K2>"/D.)/8%#$*"I/8@",*/D."
:%.,/,%##",/'./=+L.*/="/D."(D."/89%,"2P/3$;21Qn5;/g(%&,/D."/,%.C"&'):"*+/"*/=),8)$():"/,%:*
8(')&"#":*/ ,)*.+",/ "*/$+&)%=),+",I/ ('/:%.C"(("/ 8%:E)A.&'*)%:/8%:,*)*."/.:/ ,"A#":*/ *"#$%&"(
%.C"&*;/`"(".q"/$'&("/L)":/=@.:/K2$&%89"/'C":)&2P/D.)/$%.&&')*/+(%)A:"&/("/,$"8*&"/=./8%:*&r("I
#'),/8"*/'C":)&/:@",*/=+WN/$(.,/("/:r*&"I/8@+*')*/8"(.)/="/<%.8'.(*I/$&+=+8",,".&/)##+=)'*I/D.)
'C')*/":*&"C./8"/D.)/'((')*/,.88+="&/N/('/,.&C")((':8"/$'&/":E"&#"#":*;/6:/E.*.&/="C":./:%*&"
$&+,":*2J/:%.,/&"*&%.C%:,/('/#V#"/$%,*.&"/=@+:%:8)'*)%:/':'(G,+"/89"q/o'&E):p"(/"*/z&x"((;



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- K

:+7,0$'4*#)%;&<9&=&9><>

f^ {V#"/(%&,D.@)(/":C),'A"/8",/*&':,E%&#'*)%:,/,%.,/(".&/C"&,':*/*"89:%(%A)D."I/`"(".q"/&+8.,"
"O$()8)*"#":*/ (".&/ &":C%)/ C"&,/ (@'C":)&/ ):=+*"&#):+/ ="/ ('/ ,8)":8"BE)8*)%:2 J/ K2 ?(/ :@G/ '/ $',
L",%):/ ="/ ,8)":8"BE)8*)%:/ $%.&/ 8%:8"C%)&/ .:/ #+8':),#"/ ="/ 8%:*&r("/ D.)/ =%::"/ N/ 89'D."
):,*':*/('/$%,)*)%:/=@.:/+(+#":*/":/#)()"./%.C"&*I/':)#'(/=':,/.:"/&+,"&C"I/9%##"/=':,/.:"
":*&"$&),"/38%(()"&/+("8*&%:)D."5;/<+()O/o.'**'&)/)#'A):')*/.:"/C)(("/%e/89'8.:/$%.C')*/D.)**"&
,%:/'$$'&*"#":*I/,'/&."I/,%:/D.'&*)"&I/A&[8"/N/,'/8'&*"/+("8*&%:)D."/3):=)C)=."(("5/D.)/E'),')*
("C"&/*"(("/%./*"(("/L'&&)U&"/3m5;2P/3$;21Qn5;/`@.:/8"&*'):/$%):*/="/C."I/("/*"O*"/="/`"(".q"
,"/ $&+,":*"/ 8%##"/ .:/ ):C":*')&"/ ="/ :%.C"'.O/ =),$%,)*)E,/ ,%8)%*"89:)D.",/ ="/ ,.&C")((':8"
'EE"8*':*/*%.,/(",/=%#'):",/="/('/C)";/K2S@+*.="/,%8)%*"89:)D."/=",/#+8':),#",/="/8%:*&r("I
,'),),/N/(".&/'.&%&"I/="C&')*/V*&"/8'*+A%&)"(("/"*/=+8&)&"/8"/D.)/",*/=+WN/":/*&'):/="/,@):,*'(("&/N
('/$('8"/=",/#)()".O/=@":E"&#"#":*/=),8)$():')&",2P/3$;21Qn5;

f\ ?(/ ,@'A)*/=@.:/$&%A&'##"/="/ &"89"&89"I/#'),/ +A'("#":*/ "*/ ,.&*%.*/=@.:/ *&'C')(/="/#),"/":
'("&*"/"*/=@.:/'$$"(/N/('/&+,),*':8";/Y:/(@",$'8"/=@.:"/=)q'):"/=@'::+",I/o'&E):p"(/"*/`"(".q"I
(@.:/ ):E%&#'*)8)":/ '#+&)8'):I/ (@'.*&"/ $9)(%,%$9"/ E&':X'),I/ $'&C)"::":*/ :%:/ ,".("#":*/ '.O
#V#",/8%:8(.,)%:,/D.':*/N/(@+C%(.*)%:/=./8%:*&r("/,%8)'(I/#'),/&"8%.&":*/'.O/#V#",/$&'*)D.",
=),8.&,)C",/$%.&/8%:W.&"&/8"/D.)/(".&/$'&'~*/.:"/#":'8"/)##):":*";/?(,/,"/,"&C":*/="/#V#",
&"$%.,,%)&,/E%:8*)%::"(,/3z&x"((/$%.&/(@.:I/<%.8'.(*/$%.&/(@'.*&"5/$%.&/+*'G"&/(".&/=),$%,)*)E
8&)*)D."/"*/):C",*),,":*/("/("8*".&/="/('/#V#"/&",$%:,'L)()*+;/K2?(/:@G/'/$',/()"./="/8&'):=&"/%.
=@",$+&"&I/#'),/="/89"&89"&/="/:%.C"((",/'&#",2P/3`"(".q"I/0HH4I/$;21Q15;/S"/E.*.&/':*+&)".&
C),"/'C':*/*%.*/(@)?7.,)&?)69/="/,%:/=",*):'*')&";

9@9@&L7,*$+
f_ z:/ 89"&89"&'/ ":/ C'):/ ('/ &+E+&":8"/ N/ _.&&%.A9,/ =':,/ (@%.C&'A"/ D.)/ '.&'/ $%.&*':*/ ("/ $(.,

8%:*&)L.+/N/=)EE.,"&/('/:%*)%:/="/8%:*&r("I/N/,'C%)&/M?7;&)/=@g:*%:)%/-"A&)/"*/{)89'"(/i'&=*
314445;/S"/K28%:*&r("2P/&"$&+,":*"I/=':,/("/C',*"/$':%&'#'/=@9),*%)&"/$%()*)D."/8%:*"#$%&'):"
=&",,+/$'&/-"A&)/"*/i'&=*I/("/:%.C"'./#+8':),#"/="/$%.C%)&/D.)/,"&')*/("/$&%$&"/="/8"/D.@)(,
:%##":*/('/K2,%.C"&'):"*+/)#$+&)'("2PI/W%.':*/.:/&r("/':'(%A."/N/8"(.)/D.@'.&'/W%.+/('/,%8)+*+
="/=),8)$():"/$%.&/('/K2,%.C"&'):"*+/#%="&:"2P;/|/$&"#)U&"/C."I/('/*9+#'*)D."/&",*"/=%:8/8"(("
=./L',8.("#":*/="/('/=),8)$():"/'./8%:*&r(";/!&':,C"&,'("/N/(@%.C&'A"I/('/:%*)%:/",*/8"$":=':*
)##+=)'*"#":*/$('8+"/,%.,/("/9'.*/$'*&%:'A"/="/<%.8'.(*2J/K2|/$(.,/=@.:/*)*&"I/(",/*&'C'.O/="
{)89"(/<%.8'.(*/%:*/$&+$'&+/("/*"&&'):/$%.&/.:/"O'#":/=",/#+8':),#",/=./$%.C%)&/)#$+&)'(;
Y:/ *%.*/ $&"#)"&/ ()".I/ 8",/ *&'C'.O/:%.,/$"&#"**":*/ ="/ &"8%::'~*&"/ .:/$',,'A"/9),*%&)D."/ "*
=+8),)EI/ =':,/ (",/ E%&#",/ ,%8)'(",I/ ="/ ('/ 2.8;393* 0;28;7/;6';&)/ N/ ('/ 2.8;393* 0)* 8.69&L/);/ 3m5
Y:/,"8%:=/()".I/("/*&'C')(/="/<%.8'.(*/:%.,/$"&#"*/="/&"8%::'~*&"/('/:'*.&"/L)%$%()*)D."/="
8"/:%.C"'./$'&'=)A#"/="/$%.C%)&;2 P/ 3$;2 QRBQH5;/S@):*"&#+=)')&"/ 8'$)*'(/ $%.&/ ('/ :%*)%:/="
8%:*&r("/D."/8%:,*)*."/_.&&%.A9,/'/L)":/+*+/",8'#%*+/$'&/(",/'.*".&,/=@M?7;&);/`"(".q"/(.)B
#V#"/9+&)*"/="/('/$%&*)%:/8%:A&."I/&"(+A.+/N/.:"/:%*"/="/E):/=@%.C&'A"/%e/-"A&)/"*/i'&=*
&"8%::'),,":*/(".&/="**"/N/,%:/+A'&=01;/6:/("8*".&/$"./'**":*)E/$%.&&')*/'):,)/*&U,/L)":/'**&)L."&
N/<%.8'.(*I/"*/N/<%.8'.(*/,".(I/('/$'*"&:)*+/="/('/:%*)%:/="/8%:*&r(";

fg S"/$&%L(U#"/="/A+:+'(%A)"/ 8%:8"$*."(("/:@",*/ $',/ 8"/D.)/ :%.,/$&+%88.$"/ )8);/S@):*+&V*/ ="
(@":*&"$&),"/="/-"A&)/"*/i'&=*/ ,"/ ,)*."/')((".&,2 J/ ("/#%:*'A"/:"/ E%:8*)%::"/,)#$("#":*/$',
="/('/#V#"/E'X%:/D."/8"(.)/="/`"(".q";/!%.*/,":*)#":*/=@.&A":8"/'/=),$'&.2J/(@Y#$)&"/",*
=+,%&#'),/="C":./("/8'=&"/="/:%*&"/"O),*":8"/8)C)("/"*/$%()*)D."I/(@'&&)U&"B$(':/21&/("D."(I/$(.*r*
D."/8.69&)/('/C":."/=.D."(/,@):,8&)C":*/(",/(.**",/N/#":"&;/-)/8&)/=@'('&#"I/:)/E.*.&/':*+&)".&I
:)/#V#"/$&%$9+*)"/="/#'(9".&2J/('/*"#$%&'()*+/):,*'.&+"/$'&/(",/'.*".&,/",*/8"(("/=@.:/$&+,":*
=%*+/=@.:"/9),*%)&"/=+E):)"/=%:*/)(,/&"*&'8":*/(",/():+'#":*,;/S"/E.*.&/&",*"/N/+8&)&"I/('/&+,),*':8"
",*/8"&*",/*%.W%.&,/$%,,)L("I/#'),/,*&)8*"#":*/N/(@):*+&)".&/=./8'=&"/K2)#$+&)'(2P/D.)I/D."(/D."
,%)*/,%:/="C":)&I/K2'.&'/&"$&+,":*+2P/.:"/$9',"/=%::+"/=./$&%8",,.,/9),*%&)D.";

fh S"/ *"#$,/C"&L'(/ '.D."(/:%.,/+8&)C%:,/8"**"/="&:)U&"/$9&',"/:@",*/$',/ 8"(.)/=",/ *"O*",/D."
:%.,/'C%:,/+*.=)+,/W.,D.@N/$&+,":*2J/+8&)*/,".("#":*/04/':,/'$&U,/(",/#':)E",*",/="/`"(".q"I
M?7;&)/8%:,)=U&"/8%##"/'89"C+,/(",/$&%8",,.,/D.)/+*')":*/":/8%.&,/N/$"):"/D."(D.",/'::+",



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- <>

:+7,0$'4*#)%;&<9&=&9><>

$(.,/*r*;/S",/E.*.&,/':*+&)".&,I/:%.,/(@'C%:,/=)*I/*&'C')((":*/N/(".&/$&%$&"/%L,%(",8":8"I/'C"8
$%.&/C),+"/8"/#%#":*/%eI/=':,/(@'C":)&I/:%.,/$%.&&%:,/=)&"/'C"8/,%.('A"#":*/D."/:%.,/:%.,
K2,"&%:,/*&%#$+,2P;/>@",*/,.&/8"/$%):*B(N/="/8"**"/()A:"/=./*"#$,/D.@M?7;&)/,"/$('8"I/#'),
$%.&/=&",,"&/.:/8%:,*'*/=@)&&+C"&,)L)()*+/D.)/=%::"/&'),%:I/&+*&%,$"8*)C"#":*I/'.O/':*)8)$'*)%:,
="(".q)"::",;

fi S@)#$&",,)%:/="/D.)+*),#"/$%()*)D."/D.)/,"/=+A'A"/="/ (@%.C&'A"/=%)*/=U,/ (%&,/L"'.8%.$/'.
=+8'('A"/":*&"I/=@.:"/$'&*I/(",/'$$"(,/C)L&':*,/N/(@)#'A):'*)%:/&+C%(.*)%::')&"/="/,",/("8*".&,
"*I/=@'.*&"/$'&*I/('/=",8&)$*)%:/=@.:"/K2#'89):"/="/8%:*&r("2P/)#$('8'L("/D.)/,"#L("/'C%)&/*%.*
=),$%,+/N/(@'C':8"I/G/8%#$&),/"*/,.&*%.*/(",/C"((+)*+,/="/(.**"/N/,%:/":8%:*&"2J/K2S@+C%(.*)%:/=.
,G,*U#"/#%:=)'(/3"*/=./=&%)*/)#$+&)'(/":/*%.*/$&"#)"&/()".5/,"#L("/V*&"/("/=+C"(%$$"#":*/=@.:"
#'89):"/D.)/)#$%,"/=",/$&%8+=.&",/="/8%:*&'8*.'(),'*)%:/8%:*):."(("/8%:=.),':*/N/(@+D.)()L&"
,G,*+#)D."2J/.:"/#'89):"/D.)/":A":=&"/.:/'$$"(/8%:*):."(/N/(@'.*%&)*+;/S'/#'89):"/,"#L("
$&+=+*"&#):"&/(@"O"&8)8"/="/(@'.*%&)*+/"*/(@'8*)%:/N/*&'C"&,/(@",$'8"/,%8)'(/*%.*/":*)"&;/>9'D."
#%.C"#":*/",*/E)O+/"*/:"/$".*/89"&89"&/,'/$('8"/=+,)A:+"/D."/=':,/("/8'=&"/=./,G,*U#"/(.)B
#V#"I/=':,/('/&"('*)%:/9)+&'&89)D."/D.)/(.)/",*/'88%&=+";/>"/#%.C"#":*/$&+8%:,*)*.+/=+E):)*/('
&+'()*+/=./$&%8",,.,/="/('/8%:,*)*.*)%::'(),'*)%:/)#$+&)'("/="/(@%&=&"/#%:=)'(2J/8@",*/("/:%.C"'.
$'&'=)A#"2P/3i'&=*I/-"A&)I/$;2bkBbR5;

^[ !%*'("#":*/ )##':":*"/ N/ (@":,"#L("/ =./ 8%&$,/ ,%8)'(I/ ('/#'89):"/ ="/ 8%:*&r("/ :@'/ $(.,/ ="
K2="9%&,2PI/="/$%):*/=@'$$.)/"O*+&)".&/D.)/$"&#"**&')*/="/ ('/ &":C"&,"&;/^)/ &)":/:@+89'$$"/N
('/ $&%=.8*)C)*+/ L)%$%()*)D."I/ $',/#V#"/ (",/ &+,),*':8",/ %./ (",/ ,.LW"8*)C)*+,I/ %:/ :"/ C%)*/ $',
L)":/8"/D.)/$%.&&')*/C":)&/N/L%.*/=./K2:%.C"'./#%:,*&"2P;/S"/K28%:*&r("2P/N/(@d.C&"/=':,/('
#'89):"BY#$)&"/"O'8"&L"/W.,D.@N/(@'L,.&="/('/:%.C"(("/=G:'#)D."/="/,.&C")((':8"/)=":*)E)+"
$'&/ o'&E):p"(/ "*/ `"(".q"2 J/ ,)/ ):C',)E,/ "*/ $'&'=%O'.O/ D."/ ,%)":*/ (",/ :%.C"'.O/ =),$%,)*)E,
="/ 8%:*&r("/ ,%8)'(I/ 8",/ '.*".&,/ :"/ :%.,/ ('),,')":*/ $%.&*':*/ $',/ ,':,/ $&),"/ E'8"/ N/ ".O/ Z/ ('
$&"#)U&"/="/8",/$&),",/+*':*I/N/*&'C"&,/(@.,'A"/=./E.*.&/':*+&)".&I/('/=+:%:8)'*)%:/="/('/:%.C"(("
8%:E)A.&'*)%:/":/*&'):/="/,"/8&),*'((),"&;/|/(@):C"&,"I/M?7;&)/:"/E%:8*)%::"/$',/,.&/("/#%="/=.
E.*.&/':*+&)".&/"*/:%.,/('),,"/,':,/$&),"/E'8"/N/.:"/#'89):"/="/8%:*&r("/,':,/',$+&)*+,;

^X >.&)".,"#":*I/8@",*/#V#"/N/*&'C"&,/8"**"/:%*)%:/="/K28%:*&r("2P/D."/-"A&)/"*/i'&=*/&"*&%.C":*
.:/$.),,':*/#%*)E/.*%$)D."2J/'&&)C+,/N/.:/8"&*'):/$%):*I/)(/:"/E')*/A.U&"/="/=%.*"/D."/('/K2#'89):"
="/8%:*&r("2P/D.@)(,/=+8&)C":*/ ",*/.:"/89)#U&"/ ,':,/ &'$$%&*/ &+"(/ 'C"8/'.8.:/#%:="/8%::.
$".$(+/=@V*&",/9.#'):,;/>%##"/("/&'$$"(("/`':)"(/`"::"**/3j0HRQl/1441I/$;2k5I/.:"/$&),%:
,':,/A"r()"&/:@",*/$',/.:"/$&),%:2M/="/#V#"I/.:"/$&),%:/=%:*/:%.,/,"&)%:,/*%.,/,)#.(*':+#":*
(",/A"r()"&,/"*/(",/$&),%::)"&,/"*/D.)/:@'.&')*/:)/#.&,/:)/="9%&,/:"/="C&')*/$',/:%.,/"EE&'G"&
L)":/(%:A*"#$,0b;

E:&F"$$0"G/%
?@<@&M$)-).+(#&,$0,/)#*1"+

^Y S@'L,":8"/="/*%.*"/&+E+&":8"/N/])(()'#/^;/_.&&%.A9,/=':,/M?7;&)/",*/=@'.*':*/$(.,/8.&)".,"
D."/ ('/ 8%:8"$*)%:/ =./ 8%:*&r("/ 89"q/-"A&)/ "*/i'&=*/ ",*/ &"#'&D.'L("#":*/ E)=U("/ N/ 8"(("/ ="
(@+8&)C'):/'#+&)8'):/Z/)(/E'.*/8&%)&"/D."/`"(".q"/'.&'/+*+I/":/8"**"/'EE')&"I/.:/):*"&#+=)')&"
"EE)8'8"0Q;/<)A.&"/(+A":=')&"/="/('/8%:*&"B8.(*.&"I/#":*%&/="/('/%)'9*N)6)&'9;.6I/_.&&%.A9,
",*/(@'.*".&/=@.:"/d.C&"/$&%*+)E%&#"/D.)/,@":&'8):"/=':,/,%:/"O$+&)":8"/="/('/*%O)8%#':)"
"*/ ="/ (@9%#%,"O.'()*+;/ 6:"/ "O$+&)":8"/ =+#%:*+"/ K2 N/ E&%)=2 P/ =':,/ =".O/ *"O*",/ E%&*"#":*
'.*%L)%A&'$9)D.",I/=@'L%&=/O16G<I/$'&./":/0Ha1/,%.,/("/$,".=%:G#"/="/])(()'#/S""I/$.),
P1))&/3D.)/="C')*/,.)C&"/#'),/&",*"&'/):'89"C+/"*/:"/,"&'/E):'("#":*/$.L()+/D.@":/0HRa5;/Q)
R)29;6*+1I/$.L()+/":/0HaHI/#'&D."/.:/*%.&:':*/=+E):)*)E2J/_.&&%.A9,/'L':=%::"/('/K2:'&&'*)%:
E&%)="2 PI/ (@+8&)*.&"/ L(':89"/ ="/O16G;)I/ $%.&/ .:"/ +8&)*.&"/ 9'((.8):+"I/ N/ ('/ :'&&'*)%:/ +8('*+"I
D.)/&'8%:*"/8"**"/E%),/="/(@):*+&)".&/(@"O$+&)":8"/="/('/*%O)8%#':)";/`':,/("/#%:="/=+8&)*/$'&
_.&&%.A9,I/('/=&%A."/,"&*/="/&+C+('*".&I/="/K2#+*'$9%&"/*%*'("/="/('/,%8)+*+2P/3S"#')&"I/0HRnI
$;2kn5I/"*/":/$'&*)8.()"&/="/8"/D."/_.&&%.A9,/'$$"(("I/=U,/8"**"/+$%D."I/("/8%:*&r(";



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- <<

:+7,0$'4*#)%;&<9&=&9><>

^f S@9+&%}:%#':"/ C)*/ =':,/ .:/ .:)C"&,/ ,%8)'(I/ ,G#L%()D."/ "*/ L)%(%A)D."/ %e/ *%.*I/ 89%,",/ "*
$"&,%::",I/",*/8(',,+/,"(%:/(".&/.*)()*+/&"('*)C"/N/('/,'*),E'8*)%:/=./L",%):/="/=&%A."0a;/>"**"
8%:=)*)%:I/_.&&%.A9,/(@'$$"(("/K2(@'(AUL&"/=./L",%):2P;/>"/D.)/",*/&+C+(+/N/(@+8&)C'):/N/*&'C"&,
('/=&%A."I/8@",*/(@"O*":,)%:/.:)C"&,"(("/=./L",%):I/,%:/"#$&"):*"/=':,/*%.*",/(",/=)#":,)%:,
="/(@"O),*":8";/g./E%:=I/=)*/_.&&%.A9,I/('/&"('*)%:/D."/(@):*%O)D.+/":*&"*)":*/'C"8/,'/,.L,*':8"
:@",*/D."/(@"O'8"&L'*)%:/=@+(+#":*,/":/$&+,":8"/=':,/*%.*"/&"('*)%:/9.#'):";/>"**"/&"('*)%:I
)(/(@'$$"(("/("/>%:*&r(";/S"/>%:*&r("I/8%##"/('/=&%A."I/=+E):)*/('/&"('*)%:/":*&"/(",/):=)C)=.,I
(".&/ )=":*)*+/,%8)'("/"*/L)%(%A)D."I/#'),/,"/$"&$+*."/'.,,)/$'&B="(N/ (",/ ):=)C)=.,;/>@",*/.:"
(%A)D."/=@%88.$'*)%:I/.:"/"#$&),"I/D.)/%$U&"/,.&/.:/#%="/D.',)/C)&'(;/g./E%:=I/=)*/_.&&%.A9,I
$"./ )#$%&*"/D.)/ 8%:*&r("/D.)2 J/ (",/ &r(",/ ,%:*/$"&#.*'L(",/ "*/ &+C"&,)L(",;/S@",,":*)"(/ &+,)="
=':,/("/#+8':),#"/="/8%:*&r("/"*/="/=+$":=':8"/D.)/,"/&"$&%=.)*/$'&B="(N/(",/):=)C)=.,;/S",
8&),",/"*/(",/&+C%(.*)%:,/:"/E%:*/D.@%$+&"&/.:"/&%*'*)%:/=./$"&,%::"(I/'./,"&C)8"/="/('/#V#"
K2#'89):"2P/3("/*"&#"/",*/L.&&%.A9,)":5/D.)/*&%.C"&'/(N/'.*':*/=@%$$%&*.:)*+,/=@"O"&8"&/"*/="
$"&E"8*)%::"&/,",/):,*&.#":*,/="/8%:*&r(";/z:/&"8%::'~*/(NI/$%.&/(@",,":*)"(I/(",/8%:*%.&,/="/('
,%.C"&'):"*+/)#$+&)'("/=",,):+"/$'&/-"A&)/"*/i'&=*;

^^ S"/ 8%:*&r("/ 'A)*/ A&[8"/ N/ C%*&"/ 8%:,":*"#":*I/ N/ C%*&"/ =+,)&I/ N/ C%,/ ):*+&V*,;/ v.':=/ C%.,
=+,)&"qI/8@",*/ (.)/D.)/=+,)&"/N/*&'C"&,/C%.,;/s%,/):*+&V*,/,%:*/":/E')*/ (",/,)":,;/!%.*"/()L"&*+
",*/ )((.,%)&"I/ $'&8"/ D."/ ,%:/ "O"&8)8"/ ",*/ ('/ 8%:=)*)%:/#V#"/ =./ 8%:*&r("2 J/ "(("/ ",*/ 8"/ D.@)(
C%.,/ '88%&="/ $%.&/ C%.,/ '**'89"&/ N/ (.);/ v.':=/ C%.,/ &+,),*"qI/ C%.,/ :"/ E')*",/ ":8%&"/ D."
,.)C&"/,",/):,*&.8*)%:,;/>"**"/E%&#"/="/$%.C%)&/'A),,':*/,.&/.:/#%="/$'&*)8)$'*)E/8%&&",$%:=
L)":/ N/ 8"(("/ D."/ `"(".q"/ %$$%,')*/ '.O/ C)")((",/ K2 =),8)$():",2 P/ %$+&':*/ =':,/ .:/ ,G,*U#"
8(%,I/"*/'.O/:%.C"((",/*"89:%(%A)",/=+8&)*",/$'&/o'&E):p"(;/z:/8%#$&":=/E):'("#":*/D."/8"
="&:)"&/ &"$&%89"/ N/ z&x"((/ .:"/ E%&#"/ ="/ :'}C"*+/ =':,/ ,'/ 8%:8"$*)%:/ =./ $%.C%)&/ "*/ ="/ ('
&+,),*':8";/̀ "(".q"/(.)B#V#"/+$&%.C"/8%##"/.:"/:%,*'(A)"/':*)8)$+"/=",/(.**",/D.)/$%.C')":*
V*&"/#":+",/=':,/('/8%:E)A.&'*)%:/=),8)$():')&"2J/K2<'8"/'.O/E%&#",/$&%89'):",/="/8%:*&r("
):8",,':*/":/#)()"./%.C"&*I/)(/,"/$".*/D."/(",/$(.,/=.&,/":E"&#"#":*,/:%.,/$'&'),,":*/'$$'&*":)&
N/.:/$',,+/=+()8)".O/"*/L)":C")((':*2P/3`"(".q"I/0HH4I/$;21bk5;

^\ S"/&r("/=+C%(./N/_.&&%.A9,/$'&/̀ "(".q"/=':,/,%:/#%:*'A"/="/8%:E)A.&'*)%:,/'./E.*.&/':*+&)".&
",*/N/$&+,":*/$(.,/8(')&;/_.&&%.A9,/&"$&+,":*"/$%.&/ (.)/.:/7&3830)69*7&.7C39;H1)F J/ )(/'.&')*
$"&X.I/'C':*/ *%.,/ (",/%L,"&C'*".&,I/.:/L',8.("#":*/C"&,/.:"/:%.C"(("/ E%&#"/=@"O"&8)8"/=.
$%.C%)&;/-"A&)/"*/i'&=*/8%:,)=U&":*/$'&/8%:*&"/8"/L',8.("#":*/8%##"/'8D.),2J/&%#$':*/'C"8
('/=G:'#)D."/="/&+,),*':8"/"*/=@':*)8)$'*)%:/D.)/",*/8"(("/=./E.*.&/':*+&)".&I/)(,/$'&*":*/=@.:
#%=U("/8%:E)A.&'*)%::"(/,*'L("/"*/$".C":*/E')&"/(@+8%:%#)"/=@.:/$&%$9U*"/":8%#L&':*/8%##"
_.&&%.A9,;

?@9@&!"#$"%&+#&+BB+#&.+&,$).*-#*0(
^_ S"/=".O)U#"/89%8I/'$&U,/8"(.)/="/('/=&%A."I/,"&'/$%.&/_.&&%.A9,/('/=+8%.C"&*"/'88)=":*"(("

=./819=17I/ .:"/ *"89:)D."/="/ 8%(('A"/ ()**+&')&"/ D.)/ (.)/ ,"&C)&'/ :%:/ ,".("#":*/ =@'88+(+&'*".&
,*G(),*)D."I/#'),/'.,,)I/8%##"/('/=&%A."I/="/&+C+('*".&/Z/&+C+('*".&I/8"**"/E%),I/=",/()":,/+*&%)*,I
$%.&/:"/$',/=)&"/L)%(%A)D.",I/":*&"/(':A'A"/"*/8%:*&r(";/_.&&%.A9,/$&%(%:A"I/A&[8"/'./8.*B.$I
,",/):*.)*)%:,/(",/$(.,/%&A':)8),*",/D.':*/'.O/&'8):",/=./8%:*&r(";/^'/*"89:)D."/(.)/E')*/$&":=&"
8%:,8)":8"/D."/("/$%.C%)&/",*/):,8&)*/=':,/('/(':A."2J/("/(':A'A"/",*/):,+$'&'L("/=./8%&$,/D.@)(
):C",*)*I/:%.,/,%##",/,%:/9r*";/S@.:/=",/'$9%&),#",/(",/$(.,/&+$+*+,/="/_.&&%.A9,I/K2S"/#%*
",*/.:/C)&.,2PI/",*/N/$&":=&"/,*&)8*"#":*/N/('/("**&";

^g z&I/ 'C"8/ (@):*":,)E)8'*)%:/ ,':,/ $&+8+=":*/ =",/ :%.C"((",/ *"89:%(%A)",/ "*/ =",/ #%G":,/ ="
8%##.:)8'*)%:/="/#',,"I/_.&&%.A9,/'/("/,":*)#":*/="/C)C&"/.:/C+&)*'L("/L',8.("#":*/=':,
:%*&"/&'$$%&*/'./(':A'A";/S'/#.(*)$()8'*)%:/=",/#+=)',/=@):E%&#'*)%:I/="/(@):=.,*&)"/=",/(%),)&,
",*I/=':,/8"/8%:*"O*"I/$"&X."/$'&/_.&&%.A9,/8%##"/'.*':*/="/C"8*".&,/=@):*%O)8'*)%:;/`':,
(",/*"&#",/="/,'/:'&&'*)%:I/('/8%:=)*)%:/="/(@9%##"/N/(@U&"/=./8%:*&r("/"*/="/(@):E%&#'*)%:I
8@",*/8"**"/"O$+&)":8"/="/=+$%,,",,)%:I/=@'L%()*)%:/="/('/=),*):8*)%:/$&)C+7$.L()8/D."/E')*/.:
$"&,%::'A"/="/Q'*S'8C;6)*S.//)F J/K2 h"/ ,.),/.:/'A":*/$.L()8/"*/ W"/:"/ ,'),/$',/$%.&/D.)/ W"



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- <9

:+7,0$'4*#)%;&<9&=&9><>

*&'C')(("I/W"/&"X%),/#",/):,*&.8*)%:,/=t'EE)89",I/="/W%.&:'.OI/="/L&)L",/="/8%:C"&,'*)%:/D."/W"
=+&%L"/=':,/(t'*#%,$9U&"/8%##"/.:/C'.*%.&/'&&'89"/(",/":*&')((",/=t'.*&",/L%.89",;/`"/*%.*"
E'X%:I/W"/:"/&+.,,),/$',/N/#"**&"/#",/*&'C'.O/N/W%.&m2P/3_.&&%.A9,I/j0Hn4l/0HHQI/$;2QQ5;

^h S"/=)'A:%,*)8/$'&'~*/'.,,)/=+,",$+&+/D."/8"(.)/="/-"A&)/"*/i'&=*I/"*/$%.&/8'.,"2J/)(/&"$%,"/,.&/("
#V#"/'&A.#":*;/{'),/_.&&%.A9,/:"/:%.,/('),,"/$',/,':,/#%G":,/="/&+,),*"&;/^",/$&%$%,)*)%:,
,%:*/'.,,)/+*%::':*",I/"*/$&%L'L("#":*/'.,,)/89)#+&)D.",/D."/('/8%:8"$*)%:/=./$%.C%)&/D.)
(",/,%.,B*":=":*;/Y((",/*+#%)A:":*/8"$":=':*/=@.:"/$.),,':*"/)#'A):'*)%:/8%:*&"B.*%$)D."/"*
=@.:/,*.$+E)':*/&'$$%&*/N/('/*"#$%&'()*+/D.)/8%#$(+*"&'/.*)("#":*/:%*&"/'$$&%89"/=",/E.*.&,
':*+&)".&,;/Y:/%.*&"I/8",/E%&#",/=@'8*)%:/8%&&",$%:=":*/N/=",/$&'*)D.",/,%8)'(",/="/(.**"/"*/="
&+,),*':8"/D.)/%:*/+*+/&+"(("#":*/"O$+&)#":*+",2M/"((",/#+&)*":*/":/8"('/:%*&"/'**":*)%:;

^i S"/&",,%&*/="/('/=+#%:,*&'*)%:/",*/("/,.)C':*;/f.),D.@)(/:@G/'/="/*%.*"/E'X%:/$',/="/89%)OI/,):%:
8"(.)/'.D."(/('/K2#'89):"2P/:%.,/8%:*&'):*2M/$.),D.@)(/:@G/'/$',/="/K2="9%&,2P/=./(':A'A"I/:)/="
$%):*/="/C."/"O*+&)".&/'./8%:*&r("2M/$.),D."/*%.*",/(",/$%,)*)%:,/,%:*/$&+B$&%A&'##+",I/)(/:"
&",*"/D.@N/$&":=&"/'$$.)/,.&/("/8%:*&r("I/N/,@):,*'(("&/=':,/,%:/)##':":8"/"*/N/,@'**'D."&/'):,)
N/('/#'89):"/D.)/=),*&)L."/(",/$%,)*)%:,;/S"/8.*B.$/):*"&C)":*/)8)/N/.:/'.*&"/:)C"'.;/S'/&+'()*+
D.)/,@)#$%,"/N/:%.,/8%##"/('/$(.,/:'*.&"(("I/8@",*/8"(("/=./8%:*&r("I/"*/"(("/$',,"/$'&/(",/#%*,
"*/('/8%##.:)8'*)%:2J/8@",*/.:/E(.O/="/,)A:",I/=@)#'A",/"*/="/,%:,;/?:*"&C":)&/,.&/8",/()A:",
="/E(.OI/&"C)":*/=%:8/N/):*"&C":)&/=)&"8*"#":*/,.&/('/&+'()*+;/>9':A"&/('/,G:*'O"/=@.:"/()A:"/="
#%*,I/8@",*/8%#$&%#"**&"/(@):*+A&)*+/=./#",,'A"I/8@",*/=+WN/=+W%."&/("/8%:*&r(";

\[ S@9G$%*9U,"/ D."/ E')*/ _.&&%.A9,/ ",*/ 8"(("/ =@.:/ #%:="/ $&+B":&"A),*&+2 J/ K2 S'/ *9+%&)"/ =t.:
.:)C"&,/$&+":&"A),*&+/",*/C+:+&'L("I/"*/L"'.8%.$/="/A":,/(t%:*/8&."I/,.&*%.*/8".O/D.)/89"#):
E'),':*/%:*/ 8&./ ":/ (".&/ w=",*):y/ 8%##"/ )(,/ (t'$$"((":*;/S'/ 8%:8"$*)%:/ '&'L"/="/ ('/ E'*'()*+2 J
S)G9.1AI/8t",*/+8&)*;/�'/&"#%:*"/'./8'(":=&)"&/=./8%:*&r("/#'G'2 M/8t",*/+8&)*;/Y*/D.tG/",*B)(
+8&)*2u/g.8.:/=%.*"I/.:/#'*+&)'./,"#L('L("/N/8"(.)/="/('/L':="/#'A:+*)D."I/#'),/):E):)#":*
$(.,/ ,%$9),*)D.+2 P/ 3_.&&%.A9,I/ 0HHnI/ $2 H45;/ S'/ &+'()*+/ +*':*/ ()**+&'("#":*/ 8%#$%,+"/ ="
()A:",/=@',,%8)'*)%:/="/#%*,/"*/=@)#'A",I/=@):,*&.8*)%:,/C)&'(",/D.)/ 8%:,*)*.":*/ ('/#'89):"
="/8%:*&r("I/ (@)=+"/="/_.&&%.A9,/",*/=%:8/="/ ,@'**'D."&/ './#%:*'A"/#V#"I/":/ ):*"&C":':*
=)&"8*"#":*I/'C"8/=",/8),"'.O/"*/="/('/8%(("I/,.&/('/L':="/=@":&"A),*&"#":*/=./&+"(2J/K2('/,".("
89%,"/D.)/:@",*/$',/$&+B":&"A),*&+"/=':,/.:/.:)C"&,/$&+B":&"A),*&+I/8@",*/("/$&+B":&"A),*&"#":*
(.)B#V#"2P/3$;2H05;

\X g$&U,/'C%)&/&+C+(+/N/_.&&%.A9,/(@",,":8"/#V#"/=./(':A'A"/"*/,%:/):*&)8'*)%:/'./8%:*&r("I/("
8.*B.$/(.)/%.C&"/'):,)/.:"/C%)"/=@"O$(%&'*)%:/="/('/*"#$%&'()*+2J/(",/$%):*,/=@):,"&*)%:/%L*":.,
,.&/ ("/L':8/="/#%:*'A"/ ('),,":*/ E)(*&"&/=",/+C+:"#":*,/'$$'&*":':*/N/=@'.*&",/,"A#":*,/="
(@)##":,"/L':="/#'A:+*)D."/D."/8%:,*)*."/ ('/ &+'()*+2 J/ K2 h"/=)&'),/D."/ (t"O$+&)":8"/ ('/$(.,
):*+&",,':*"/D."/ Wt')"/ E')*"/'C"8/8"**"/ *"89:)D."/�=./#'A:+*%$9%:"�/ +*')*/ ("/ E')*/="/ &+'(),"&
D."I/(%&,D."/C%.,/$()"q/"*/8%.$"qI/C%.,/:t%L*":"q/$',/,)#$("#":*/=",/W.O*'$%,)*)%:,/="/#%*,
=.",/ './ 9','&=I/#'),/ D.t"((",/ ,)A:)E)":*/ ,%.C":*/ D."(D."/ 89%,";/ S'/ $(.$'&*/ =./ *"#$,I/ 8",
,)A:)E)8'*)%:,/,"/&'$$%&*":*/N/D."(D."/+C+:"#":*/E.*.&;/ht')/E')*/L"'.8%.$/="/8.*B.$,/"*/ Wt')
8%:,*'*+/$(.,/*'&=/D.t)(,/,"/&'$$%&*')":*/N/.:"/89%,"/(."/=':,/.:/W%.&:'(I/=':,/.:/()C&"I/%./N/.:
+C+:"#":*;/f%.&/=%::"&/.:/"O"#$("/$&+8),I/Wt')/E')*/.:/8.*B.$/=t.:/*"O*"/+8&)*/$'&/{&;/o"**GI/W"
8&%),/$%.&/B;?)*'60*B;0);/?(/",*/,%&*)/="/8"/8.*B.$2J/w>t",*/.:"/#'.C'),"/89%,"/D."/=t):*":*"&
.:/$&%8U,/N/C%*&"/$U&";y/!&%),/':,/$(.,/*'&=I/,%:/E)(,/(.)/'/):*":*+/.:/$&%8U,;/?(/,"/$".*/D."
(",/+C+:"#":*,/,%)":*/$&+B+8&)*,/"*/$&+B":&"A),*&+,I/"*/D."/D.':=/%:/8%.$"/(",/()A:",/C"&L'(",I
(t'C":)&/E)(*&";2P/3_.&&%.A9,I/0HkHI/$;2Qk5

\Y S"/8.*B.$/A+:U&"/.:/"EE"*/="/$&+=)8*)%:;/?(/:@G/'/$%.&/_.&&%.A9,/'.8.:"/8%:*&'=)8*)%:/N/'EE)&#"&
,)#.(*':+#":*/D."/("/#%:="/",*/$&+B=+*"&#):+I/#'),/D.@)(/",*/$%,,)L("/="/("/#%=)E)"&2M/D."/("
*"#$,/,@+8%.("/="/#':)U&"/():+')&"I/#'),/D.@)(/$".*/&"#%:*"&/=./E.*.&/'./$&+,":*;/S'/$&'*)D."
=./8.*B.$/$"&#"*/N/_.&&%.A9,/="/8%:,*&.)&"/.:/K2="9%&,2P/"*/=@%88.$"&/'):,)I/=':,/.:/.:)C"&,
$&+=+*"&#):+I/("/&r("/=./$&+=+*"&#):'*".&/3_.&&%.A9,I/0HHnI/$2H45;/^'/*"89:)D."/="/#%:*'A"
,"&'/$%.&/(.)/.:"/$&'*)D."/()**+&')&"/"*/.:/$&%W"*/="/8%::'),,':8"2J/.:/%.*)(/="/0;'>6.29;8/3)(



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- <?

:+7,0$'4*#)%;&<9&=&9><>

'A)*/8%##"/&+C+('*".&/="/(t+*'*/="/('/,%8)+*+5I/.:/'$$'&")(/N/7&.6.29;8/3)(/#"*/":/+C)=":8"/=",
K2$%):*,/=t):*"&,"8*)%:2P/*"#$%&"(,/"*/$"&#"*/'):,)/("/E.*.&/="/,t+8%.("&/$'&/8",/$%):*,/=':,/("
$&+,":*5I/"*/.:/#%G":/=@):*"&C":*)%:I/.:"/$&),"/,.&/("/#%:=";

\f |/,'/E'X%:I/('/$%,*.&"/L.&&%.A9,)"::"/",*/8%#$'&'L("/N/8"(("/=./K28'*',*&%$9),#"/+8(')&+2P;
!%.*",/=".O/*":*":*/="/8%:,*&.)&"/.:/$%):*/=@'$$.)/$&'A#'*)D."/":/$%,':*/("/E.*.&/3_.&&%.A9,5
"*/('/8'*',*&%$9"/3`.$.G5/8%##"/:+8",,')&",/"*/8"&*'):,;/S".&,/=),$%,)*)E,/,%:*/8":,+,/&",*'.&"&
.:"/$.),,':8"/=@'8*)%:/D.)/$"&#"*/=@+C)*"&/("/$)&"/=':,/.:/#%:="/=@)&&+C"&,)L)()*+,;

H:&I0(-4"%*0(23&-077+(#&-/'(G+$&"(&<"#"$&()-+%%'*$+7+(#
.)8J&%"$K+("2L

\^ S'/ :%*)%:/ ="/ E.*.&/ ':*+&)".&/ :%.,/ '/ $"&#),/ ="/ 8)&8.("&/ ":*&"/ =",/ $&'*)D.",/ =),8.&,)C",
9+*+&%AU:",/ D.)/ %:*/ *%.*",/ ":/ 8%##.:/ =@',,.#"&/ .:/ $'&'=%O"2 J/ 8@",*/ ":/ ("/ =+8&)C':*
8%##"/ :+8",,')&"#":*/ =+WN/ ,.&C":./ D.@.:/ ,8+:'&)%/ =./ $)&"/ $".*/ V*&"/ +C)*+;/ z&x"((/ "*
o'&E):p"(I/`"(".q"/"*/_.&&%.A9,/%:*/89'8.:/=+:%:8+/.:/L',8.("#":*/C"&,/.:"/8%:E)A.&'*)%:
="/,.&C")((':8"/"*/="/8%:*&r("/,%8)'(/D.)I/,)/"(("/="C')*/&+.,,)&/N/="C":)&/("/:%.C"'./8'=&"/="
:%*&"/"O),*":8"I/,)A:)E)"&')*/('/E):/="/('/()L"&*+/9.#'):"/":/&":=':*/*%.*"/&+,),*':8"/#'&A):'("
3z&x"((5/%./):%$+&':*"/3_.&&%.A9,5;/f.),,'##":*/':*)B.*%$)D."I/(@)#'A):')&"/$%()*)D."/#),
":/d.C&"/'A)*/,"(%:/.:"/(%A)D."/="/(@'/)&9);

\\ >9'8.:/ =",/ =),$%,)*)E,/ =+8&)*,/ &+'(),"/ +A'("#":*/ .:"/ ?;2)* )6* ;69&;>1)/ =)EE+&":*"/ =.
L',8.("#":*/9),*%&)D."/":C),'A+2J/.:/K2'$&U,2P/8'.89"#'&=",D."/=%)*/,.88+="&/N/.:/K2'C':*2P
D.)I/ ,@)(/ :"/ C'(')*/ A.U&"/#)".OI/ 'C')*/ './#%):,/ ("/#+&)*"/ =@V*&"/ C)C'L(";/ f%.&/ E%:8*)%::"&
8%&&"8*"#":*I/ (@):*&)A."/ ,.$$%,"/ (@"#$(%)/ =@.:/ $"&,%::"(/ :'&&'*)E/ "*/ ="/ &r(",/ &+8.&&":*,I
:%*'##":*/ 8"(.)/ ="/ $&+=+8",,".&2 J/ z&x"((/ ",*/ ("/ $&+8+=":*/ .89&%:)D."/ ="/ o'&E):p"(I/ D.)
=%)*/=),D.'()E)"&/!"#$/ $%.&/ &":=&"/8&+=)L("/"*/ *':A)L("/ ('/:%.C"(("/#":'8"/D.@)(/=+:%:8"2 M
_.&&%.A9,/",*/("/$&+8+=":*/$&%$9+*)D."/="/`"(".q"I/D.)/=%)*/,@'$$.G"&/,.&/(.)/$%.&/8%:E+&"&
N/,%:/*"O*"/,'/C'(".&/=@'C"&*),,"#":*/'./E.*.&/':*+&)".&0n;

\_ S'/ ("8*.&"/ =@.:/ *"O*"/ E%:8*)%::':*/ './ E.*.&/ ':*+&)".&/ $".*/ ,"/ &+C+("&/ .:"/ "O$+&)":8"
$'&E')*"#":*/=+8%.&'A"':*";/!%.*/$'&'~*/=+WN/*&%$/*'&=/"*/$"&=./=@'C':8"2M/#'),/8@",*/$'&8"
D.@)(,/'=%$*":*/8"**"/$%,*.&"/D."/8",/'.*".&,/,"#L(":*/%EE&)&/="/:%.C"((",/7&;2)2/N/(@'8*)%:;/̂ .&
.:/$(':/):*"(("8*."(I/"*/":/$'&*)8.()"&/,.&/("/$(':/="/('/*9+%&)"/$%()*)D."I/8",/*"O*",/$'&'),,":*
,%.C":*/&.):".O/"*/=+()&':*,2M/,.&/("/$(':/$&'A#'*)D."I/8"/,%:*/".O/D.)/%.C&":*/="/:%.C"((",
C%)",;

\g Y:E):I/ ,.&/ ("/ $(':/ ="/ (@9),*%)&"/ =",/ )=+",/ "*/ =",/ ':*)B.*%$)",/ ":/ $'&*)8.()"&I/ )(/ E'.*/ $&":=&"
'8*"/=@.:"/$&%E%:="/#.*'*)%:/="/('/$%,*+&)*+/%&x"(()"::";/?(/:@",*/$',/D.",*)%:/=@'EE)&#"&/D."
(",/K2 ,%8)+*+,/="/8%:*&r("2P/ 3%./ *%.*"/'.*&"/"O$&",,)%:/=+,)A:':*/ ('/#V#"/ &+'()*+5/ ,"&')":*
="C":.",/ :%*&"/ :%.C"(("/ ':*)B.*%$)";/ Y:/ &"C':89"I/ D."/ =",/ '.*".&,/ 8%##"/ o'&E):p"(/ "*
`"(".q"/$'&C)"::":*/N/=",/8%:8(.,)%:,/,)/$&%89",I/":/*"&#",/=@+C%(.*)%:/=./8%:*&r("/,%8)'(I/'.
=+$'&*/="/=),8)$():",/"*/="/$&),",/="/$'&%("/,)/=)EE+&":*",I/,.&/.:"/$+&)%="/,)/8%.&*"I/8%:,*)*."
":/,%)/.:/):=)8"/$.),,':*/"*/&+C+('*".&/D.@.:/89':A"#":*/,%8)'(/="/A&':="/=)#":,)%:/",*/N
(@d.C&";/>"8)/:%.,/8%:E%&*"/=':,/('/8%:C)8*)%:/$(.,/A+:+&'("/D."/('/E)8*)%:I/(%):/="/="C%)&/V*&"
8':*%::+"/'./&r("/=@%LW"*/$%.&/(",/,8)":8",/9.#'):",I/8%:,*)*."/'.,,)/.:/$.),,':*/':'(G,".&/"*
.:/#%*".&/="/8%::'),,':8"/N/$'&*/":*)U&"0k;

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

_Y^^�I/>;I/>ig!Yg6Fg�-g6`I/<;I/0HHa;/MJ7)&92*)9*R'122';&)2T*D.1&*16)*2.8;./.>;)*0)*/'*7)&8)79;.6I
f'&),I/{+*')()+;
_6FFz6oi^I/];2^;I/j0HnRl/0HkH;/Q)*O.AT*M69&)9;)62*'()8*@'6;)/*U0;)&I/f'&),I/_"(E%:=;
_6FFz6oi^I/];2^;I/j0HaHl/0HH0;/Q)*R)29;6*+1I/f'&),I/o'(()#'&=I/K2S@)#'A):')&"2P;



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- <C

:+7,0$'4*#)%;&<9&=&9><>

_6FFz6oi^I/];2^;I/j0Hn4I/0Hn0I/0HnQl/0HHQ;/B&;/.>;)T*Q'*S'8C;6)*?.//)V*Q)*B;8G)9*H1;*)J7/.2'V*+.('
MJ7&)22I/f'&),I/_%.&A%),;
_6FFz6oi^I/];2^;I/j0HkRl/0HHn;/M22';2T/!%#"2?I/f'&),I/_%.&A%),;
>ig!Yg6Fg�-g6`I/ <;I/ !zF-�I/ `;I/ 0HHH;/ Q)2* K.?A&)2* D&381&2)1&2T* W6)* K.8;./.>;)* 7&'>?'9;H1)* 0)
/I'/)&9)*)9*01*&;2H1)V/f'&),I/\=)*)%:,/="/(@\8%("/=",/i'.*",/\*.=",/":/^8)":8",/^%8)'(",;
>Sg?^^YI/<;I/1441;/K2])(()'#/̂ ;/_.&&%.A9,I/=./8.*B.$/'./,)#.('8&";/S'/F+'()*+/'.O/8%:E):,/=./8%:*&r("2PI
X32)'1JI/HQBHaBHnI/$;20a0B0kQ;
>Sg?^^YI/<;I/144k;/K2S",/w^%8)+*+,/="/>%:*&r("y/="/_.&&%.A9,/N/-"A&)2PI/8%##.:)8'*)%:/:%:/$.L()+"I
=),$%:)L("/,.&/("/,)*"2J/9**$J77%&L);.(A;'8;L"79':=("711nR7aH10
>z^YFI/S;I/j0Hnbl/0Hk1;/K.8;./.><*9C&.1>C*/;9)&'91&)I/Y:A("x%%=/>()EE,/3-h5I/f&":*)8"Bi'((;
>F?>�I/_;I/j0HH1l/144b;/N).&>)*U&,)//T*W6)*(;)I/f'&),I/>()#'*,;
`Y--Y!!I/`;I/j0HRQl/1441;/M/A.,*X..?T*BC)*('&;)9;)2*.:*:&))*,;//*-.&9C*,'69;6>I/zOE%&=I/>('&":=%:
f&",,;
`YSY6cYI/o;I/0HH4;/D.1&7'&/)&2I/f'&),I/{):.)*;
`6f6�I/hBf;I/1441;/D.1&*16*8'9'29&.7C;2?)*38/';&3T*P1'60*/I;?7.22;A/)*)29*8)&9';6I/f'&),I/^".)(;
ogF<?-�YSI/^;I/1444;/@'9'A'2)*+'9;.6T/BC)*@)'9C*.:*D&;('8<*;6*9C)*E!F29/Y)691&<I/>'#L&)=A"I/z@F")((G;
hz-g^I/i;I/j0HkHl/0HH4;/Q)*D&;68;7)*X)27.62'A;/;93I/f'&),I/>"&E;
SgFF�FYI/>;I/144b;/K2S"/$&):8)$"/="/$&+8'.*)%:/"*/,",/8&)*)D.",2PI/Z66.('9;.62V*Y'C;)&2*0I38.6.?;)*0)
/I;66.('9;.6I/0R/315I/$;2HB1n;
SY>YF>SYI/ hBh;I/ ^>i6^!YF{g-I/F;I/ 1441;/QI)?7&;2)* 0)2* 2;>6)2T*@3A'92* 21&* /I)J73&;)68)* /;993&'91&)I
f'&),I/^".)(;
SY{g?FYI/oBo;I/0HRn;/%1&&.1>C2I/f'&),I/g&*"E'8*;
-YoF?I/g;I/igF`!I/{;I/1444;/M?7;&)I/f'&),I/YO)(,;
zF]YSSI/o;I/j0HQHl/1444;/!"#$I/f'&),I/o'(()#'&=I/8%((;/K2<%()%2P;
!Fz6^^z-I/F;I/0HHH;/[.<'>)2*'1J*7'<2*0)*61//)*7'&9T*\;29.;&)*/;993&';&)*0)*/'*7)623)*19.7;H1)I/_&.O"((",I
\=)*)%:,/="/(@6:)C"&,)*+/="/_&.O"((",;

,%-+.

0/ 2S@':*)B.*%$)"/=)EEU&"/ ":/ 8"('/ &'=)8'("#":*/="/ ('/K2$&%$9+*)"/="/#'(9".&2P2 J/ L)":/D."/ *%.*",/=".O
'EE)&#":*/ 'C"8/ C+9+#":8"/ D."/ K2 ("/ $)&"/ ",*/ ="C':*/ :%.,2 PI/ ('/ $&%$9+*)"/ ="/ #'(9".&/ ",*/ *%.&:+"
C"&,/ .:/ 'C":)&/ $(.,/ (%):*'):/ "*/ $(%:A"/ ,.&*%.*/ =':,/ .:/ =+*"&#):),#"/ D.)/ ,'L%&="/ *%.*"/ $%,,)L)()*+
=@'8*)%:2 J/K2'C"8/ ('/$&%$9+*)"/="/#'(9".&/ (",/C)&*.'()*+,/=./$&+,":*/,%:*/=),,%.*",/=':,/.:/$&%8",,.,
):+(.8*'L("2P/3>9'*"'.&'G:'.=I/!%&:GI/0HHHI/$;2k0/"*/bR45;/^.&/("/K2A&'=)":*/="/E'*'()*+2PI/(@':*)B.*%$)"
",*/":/C+&)*+/$(.,/$&%89"/=./K28&)/=@'('&#"2PI/8',/="/E)A.&"/%e/K2(@'("&*"/"*/(@+C+:"#":*/8'*',*&%$9)D."
,%:*/8%:8%#)*':*,/"*/):=),,%8)'L(",2P/3$;2nH5;
1/26:"/*"(("/8%:8"$*)%:/=./*"#$,/"*/="/(@'8*)%:/:"/C'/$',/,':,/=)EE)8.(*+,/Z/̀ .$.G/:%.,/):C)*':*/":/D."(D."
,%&*"/N/'=%$*"&/&'*)%::"(("#":*/.:"/$%,*.&"/)&&'*)%::"(("/3C),':*/N/+89'$$"&/'.O/)#$',,",/=",/'$$&%89",
A",*)%::')&",/="/ ('/$&+8'.*)%:5/D.)/,"#L("/'.*':*/ E')*"/$%.&/ ()L+&"&/ (@'8*)%:/D."/$%.&/ ('/$'&'(G,"&/ 3,)
(@)#$%,,)L("/",*/8"&*'):I/N/D.%)/L%:/'A)&2u5;/z:/:"/=),8.*"&'/$',/)8)/="/('/$"&*):":8"/%./="/(@"EE)8'8)*+
$&'A#'*)D."/="/8"**"/,*&'*+A)"/E'8"/N/('/8'*',*&%$9"/38E;/S'&&U&"/3144b5/$%.&/.:"/=),8.,,)%:/=':,/("/8'=&"
=./$&):8)$"/="/$&+8'.*)%:5;/S'/D.",*)%:/:@",*/$',/="/,'C%)&/,)/`.$.G/"*/h%:',/%:*/*%&*I/#'),/,)/8"/D.@)(,
=+8&)C":*/ 8%&&",$%:=/L)":/ N/ "*/ &":=/8%#$*"/="/$&'*)D.",/ ,%8)'(",/ "*/ *"O*."((",/ )=":*)E)'L(",/Z/ 8"/D.)
,"#L("/V*&"/("/8',;
b/2Y:/C%)8)/(@;68;7;92J/K2>@",*/('/,%::"&)"/=./*+(+$9%:"/D.)/C%.,/&+C")(("/Z/#'),/8%##":*/'B*B)(/L)":/$.
&+.,,)/N/,%::"&2u/?(/G/'/$(.,)".&,/#%),I/C%.,/'C)"q/&"$&%A&'##+/C%*&"/,G,*U#"/*+(+$9%:)D."/$%.&/D."
(@'$$'&")(/:"/,%::"/W'#'),/'C':*/R9/=./#'*):I/.:"/9".&"/,%##"/*%.*"/*&U,/8)C)(),+";/{'),/)(/",*/N/$"):"
n9Qa2�/v.)/$%.&&')*/C%.,/'$$"("&/N/8"**"/9".&"2u/Y*I/$(.,/)#$%&*':*I/D.)/'.&')*/+*+/8'$'L("/="/8%:*%.&:"&
('/$&%A&'##'*)%:/="/C%*&"/*+(+$9%:"2u/s%.,/=+8&%89"q/("/8%#L):+I/$.),/C%.,/("/&'88&%89"q/L&.*'("#":*
.:/#%#":*/$(.,/*'&=;/Y:8%&"/.:"/="/8",/#'89):",/="/#'&p"*):A/D.)/=)EE.,":*/.:/#",,'A"/$&+":&"A),*&+;
s%)(N/$(.,/="/04/':,/D."/(",/'$$"(,/):E%&#'*),+,/="/*+(+#'&p"*):A/,%:*/)((+A'.O/'.O/\*'*,B6:),I/#'),/'C"8

http://orbi.ulg.ac.be/handle/2268/5921


!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- <D

:+7,0$'4*#)%;&<9&=&9><>

('/89.*"/):):*"&&%#$."/=",/*'&)E,/):*"&:'*)%:'.O/(%:A."/=),*':8"/W.,D.@N/#%):,/="/04/8":*,/('/#):.*"I/8"
A":&"/=@'$$"(,/=+E"&(":*/=./#%:="/":*)"&/,.&/(@g#+&)D."/=./-%&=;/Y*/8"/,%:*/*%.,/%./$&",D."/=",/'$$"(,
="/#'&p"*):A/Z/=@%e/('/$%$.('&)*+/D."/8%::'),,":*/'.W%.&=@9.)/(",/8":*&'(",/$&%A&'##'L(",;/>"/D.)/",*
*&%.L(':*/#'):*":':*I/8@",*/8%##":*/8"*/'$$"(/'/$./E&':89)&/(",/E)(*&",/D."/C%.,/'C)"q/+*'L(),;/f(.,/*'&=I
C%.,/=+8%.C&)&"q/8%##":*2J/('/E)&#"/D.)/C%.,/'/C":=./("/*+(+$9%:"/'/8&++/,':,/C%.,/("/=)&"/.:"/,%&*"
="/$%&*"/('*+&'("M/('/,"#'):"/$',,+"I/(",/8%=",/=./*+(+$9%:"/%:*/+*+/C":=.,/'./8%.&,/=@.:"/C":*"/'.O
":89U&",/":/()A:";/f'&8"/D."/C%.,/:@G/'C"q/$',/$&V*+/'**":*)%:I/C%.,/'C"q/&'*+/.:"/%88',)%:/="/&'89"*"&
C%*&"/C)"/$&)C+"m2P/3o'&E):p"(I/1444I/$;20I/*&'=.8*)%:/()L&"5;
Q/2f%.&/8(%,"=B8)&8.)*/*"("C),)%:;
a/ 2 f%.&/ 8"**"/ :%*)%:/ ="/ K2 $&),"2 PI/ C%)&/_",,GI/>;I/>9'*"'.&'G:'.=I/ <;I/ 0HHa;/`':,/ ('/ ,%8)%(%A)"/ ="
(@"O$"&*),"/=+C"(%$$+"/$'&/8",/'.*".&,I/.:"/$&),"/E')*/&+E+&":8"/N/.:/K2,'C%)&B$&":=&"2P/N/('/E%),/=+$%,+
=':,/(",/%LW"*,/,%.,/E%&#",/="/$(),/3'88",,)L(",/N/('/$"&8"$*)%:5I/"*/=':,/(",/$"&,%::",/,%.,/E%&#"/="
&"$U&",/3D.)/,%:*/=",/&"$&+,":*'*)%:,5;/6:"/$&),"/&+.,,)"/',,%8)"/&"$U&",/"*/$(),/="/E'X%:/=.&'L(";
n/2!&'=.8*)%:/()L&";
k/2z:/:%*"&'/D."/('/#),"/'./$%):*/8%:8"&:"/+A'("#":*/(@'$$'&*":':8"/A+:+&)D."/="/(@d.C&"2J/K2,'*)&"2P
$(.*r*/D.@':*)B.*%$)"/N/ ('/#':)U&"/=@i.O("GI/8"/D."/8"&*'):,/8&)*)D.",/':A('),/'C')":*/8%#$&),/=U,/ ('
$'&.*)%:/=./&%#':/3C%)&/>&)8pI/j0HH1lI/144bI/$;2n4H5;
R/2`':,/.:/8%.&*/'&*)8("/):*)*.(+/K2f%,*B,8&)$*.#/,.&/(",/,%8)+*+,/="/8%:*&r("2P/"*/=':,/.:"/):*"&C)"x/'C"8
!%:)/-"A&)I/K2>%:*&r("/"*/="C":)&2PI/*%.,/=".O/&"$&),/=':,/D.1&7'&/)&2/30HH45;
H/2K2<%.8'.(*/'/*&U,/L)":/':'(G,+/("/$&%W"*/)=+'(/=",/#)()".O/=t":E"&#"#":*I/$'&*)8.()U&"#":*/C),)L("/=':,
(t.,):"2J/8%:8":*&"&2M/&+$'&*)&/=':,/(t",$'8"2M/%&=%::"&/=':,/("/*"#$,2M/8%#$%,"&/=':,/(t",$'8"B*"#$,/.:"
E%&8"/$&%=.8*)C"/=%:*/(t"EE"*/=%)*/V*&"/,.$+&)".&/N/('/,%##"/=",/E%&8",/+(+#":*')&",;/{'),/8"/D."/<%.8'.(*
,'C')*/'.,,)I/8t+*')*/('/L&)UC"*+/="/8"/#%=U("2J/)(/,.88+=')*/N/=",/2.8;3932*0)*2.1()&';6)93I/=%:*/("/L.*/"*
(",/E%:8*)%:,/+*')":*/*%.*/'.*&",/3$&+("C"&/$(.*r*/D.t%&A':),"&/('/$&%=.8*)%:I/=+8)="&/="/('/#%&*/$(.*r*/D."
A+&"&/('/C)"5;2P/3`"(".q"I/0HH4I/$;21Q45
04/2-%.,/('),,"&%:,/f'.(/s)&)()%/="/8r*+/$%.&/:%*&"/=+C"(%$$"#":*;
00/2K2<.*.&/':*+&)".&2P/+*')*/'.,,)/("/:%#/="/('/&"C."/=':,/('D."(("/",*/$'&./(@":*&"*)":/'C"8/!%:)/-"A&);
01/ 2K2S"/$',,'A"/="/ ('/ ,%8)+*+/=),8)$():')&"/N/ ('/ ,%8)+*+/="/8%:*&r("/:@",*/$',/ E%&#.(+/"O$()8)*"#":*
$'&/<%.8'.(*/#'),/&",*"/)#$()8)*"/=':,/,%:/d.C&";/-%.,/,.)C%:,/=':,/8"**"/):*"&$&+*'*)%:/(",/"O8"((":*,
8%##":*')&",/="/o)((",/`"(".q"2P/3i'&=*I/-"A&)I/1444I/$;2a415;
0b/2K2g/8(%,"*/x)*9/'/A9%,*/):/)*/),/'/*"&&)L("/*9):AI/L.*/'/8(%,"*/*9'*/),/W.,*/()p"/'/8(%,"*/x)*9/'/A9%,*/):/)*
3"O8"$*/E%&/('8p):A/*9"/A9%,*5/),/:%*9):A/*%/E"'&I/,%/x"/'&&)C"/'*/x9'*/#'G/*.&:/%.*/*%/L"/'/.,"E.(/&.("/%E
*9.#LJ/x9":"C"&/G%./,$G/'/L%A"G/?'6/):/'/$9)(%,%$9)8'(/"O'#$("I/89"8p/*%/,""/)E/*9),/,8'&G/'A":*I/x9%
),/,.&"(G/E)8*)*)%.,I/),/&"'((G/=%):A/'((/*9"/x%&p;2P/3`"::"**I/j0HRQl/1441I/$;2045
0Q/ 2z:/$".*/'.,,)/$%,"&/D."/8"**"/8%:8"$*)%:/=./K28%:*&r("2P/",*/ E):'("#":*/$(.,/$'&*'A+"/"*/#%):,
,)*.'L("/D."/:"/("/$":,":*/(",/'.*".&,/D.)/(@%:*/)=":*)E)+";/Y(("/&"(UC"&')*I/=':,/,",/8%#$%,':*,/E%&#"(,/"*
,*&.8*.&"(,I/=@.:/'&A.#":*/$%()*)D."/A+:+&'(/&"$+&'L("/=':,/=)EE+&":*",/8%:E)A.&'*)%:,;/>"**"/9G$%*9U,"
",*/N/('/E%),/$(.,/&'),%::'L("/"*/$(.,/$&%#"**".,"/D."/8"(("/=@.:"/*&':,#),,)%:/,':,/$"&*"/="/('/:%*)%:
="/8%:*&r("/N/-"A&)/C)'/`"(".q";/f%.&/.:"/$&"#)U&"/*":*'*)C"/="/#%:*+"/":/A+:+&'()*+/=",/K2,%8)+*+,/="
8%:*&r("2P/N/K2(@'&A.#":*/=./8%:*&r("2PI/C%)&/>('),,"/3144k5;
0a/2>E;/('/$&+E'8"/'./R)29;6*+1FJ/K2S'/8'#"/",*/("/$&%=.)*/)=+'(I/('/#'&89':=),"/$'&/"O8"((":8";;;/-.(
L",%):/="/L%:)#":*/$%.&/,+=.)&"/(t'89"*".&2M/)(/",*/$&V*/N/*&'C"&,"&/.:/+A%.*/":/&'#$':*/,.&/(",/A":%.O
$%.&/#":=)"&/('/$%,,)L)()*+/=t":/'89"*"&;/S"/*&'E)D.':*/:"/C":=/$',/,%:/$&%=.)*/'./8%:,%##'*".&I/)(/C":=
("/8%:,%##'*".&/N/,%:/$&%=.)*;/?(/:t",,')"/$',/="/,)#$()E)"&/%./=t'#+()%&"&/,'/#'&89':=),"2J/)(/'#%):=&)*
"*/,)#$()E)"/("/8()":*;/Y*/)(/$')"/,",/"#$(%G+,/":/:'*.&"/Z/8t",*BNB=)&"/":/8'#";/3_.&&%.A9,I/$;/b5
0n/2{V#"/,@)(/",*/&+$.*+/'C%)&/&"8%::./("/L',8.("#":*/C"&,/(",/,%8)+*+,/="/8%:*&r("I/<%.8'.(*I/":/&"C':89"I
:@",*/$',/ ("/$&+8+=":*/9),*%&)D."/="/-"A&)/"*/i'&=*I/=%:*/ ("/ *"O*"/:"/ E%:8*)%::"/$',/8%##"/.:/E.*.&
':*+&)".&;/?(/,"&*I/":/&"C':89"I/="/$&+=+8",,".&/(+A)*)#"/$%.&/`"(".q"I/$%.&/D.)/)(/C)":*/&":E%&8"&/("/&r("
="/_.&&%.A9,;
0k/2s%)&/S"8"&8("I/^89.,*"&#':/314415;/f%.&/.:"/'$$&%89"/*&'=)*)%::"(("/=./&"8%.&,/$+='A%A)D."/N/('
E)8*)%:I/C%)&/>%,"&/3j0Hnbl/0Hk15;

/%0'12"-+'12+-1('-"2$+

F+E+&":8"/+("8*&%:)D."



!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- <E

:+7,0$'4*#)%;&<9&=&9><>

<&+=+&)8/>('),,"I/K2<.*.&,/':*+&)".&,/"*/$&+8+=":*,/.89&%:)D.",2J/(@':*)B.*%$)"/8%##"/8%:W.&'*)%:/="
('/#":'8"2PI/2B)?7.&'/;932/jY:/()A:"lI2012�21404I/#),/":/()A:"/("/0a/=+8"#L&"/1404;/6FS/J/9**$J77
*"#$%&'()*",;&"C.",;%&A7):="O0Q4n;9*#(

31)'%)%.14+1$5(0-+0'

!"#$#"%&'()*%++,
6:)C"&,)*+/="/S)UA"I/`+$'&*"#":*/="/,8)":8"/$%()*)D."
^f?FgS/Z/^8)":*)E)8/':=/f.L()8/?:C%(C"#":*/):/F),p/g((%8'*)%:,/S'L%&'*%&G
_[*;/_Bb0/Z/L*"/1H
_%.("C'&=/=./F"8*%&'*I/k
Q444/S)UA"
_"(A)D."
E8('),,"�.(A;'8;L"

6'%"-.145(0-+0'

�/!"#$%&'()*+,

78.0981:1;#.-'(2-

2
!&'=)*)%::"(("#":*/ *&')*+"/ =':,/ ('/ 8%:*):.)*+/ A+:+&)D."/ ="/ (@.*%$)"/ =%:*/ "(("/ :"/ ,"&')*/ D."
(@):C"&,)%:/ 8&)*)D."I/ (@':*)B.*%$)"/ ",*/ )8)/ 8'&'8*+&),+"/ 8%##"/ 8',/ $'&*)8.()"&/ =@.:"/ $%,*.&"
8&)*)D."/ $(.,/ A+:+&'("I/ N/ *&'C"&,/ (",/ 8%:8"$*,/ ="/ K2 E.*.&/ ':*+&)".&2 P/ "*/ ="/ K2 $&+8+=":*
.89&%:)D."2P;/F"("C':*/=@.:"/(%A)D."/="/(@'("&*"I/.:/E.*.&/':*+&)".&/":/=)EEU&"/$'&/,",/#%='()*+,
*"#$%&"((",/'):,)/D."/$'&/,%:/&"8%.&,/N/('/E)8*)%:2J/("/E.*.&/=G,*%$)D."/",*/$&%$%,+/8%##"/=+WN
,.&C":.I/=':,/(@'8*.'()*+/=./$&+,":*/="/:'&&'*)%:I/$'&/.:/'8*"/$'&'=%O'(/="/8%:W.&'*)%:/("D."(
C),"/N/E')&"/'=C":)&/('/#":'8"/=':,/(@",$'8"/="/&"$&+,":*'*)%:/=./=",*):'*')&"/$%.&/#)".O/":
"#$V89"&/('/&+'(),'*)%:;/S",/"O"#$(",/*&')*+,/&"(UC":*/=./=%,,)"&/=",/:%.C"((",/*"89:%(%A)",/="
,.&C")((':8"/"*/="/8%:*&r("/,%8)'(I/=%:*/(",/'8*".&,/%:*/=+$(%G+I/8",/C):A*/="&:)U&",/'::+",I/.:"
):*":,"/'8*)C)*+/="/#),"/N/W%.&/="/(".&,/&"$U&",/8&)*)D.",/"*/="/(".&,/8'$'8)*+,/=@':*)8)$'*)%:;
S@':'(G,"/":/*"&#",/="/E.*.&/':*+&)".&/$"&#"*/="/8%#$&":=&"/("/L',8.("#":*/="/8%:E)A.&'*)%:
N/ (@d.C&"2 J/%;>*%&.9C)&/ E')*/=+,%&#'),/E)A.&"/="/K2$&+8+=":*/.89&%:)D."2P/":/&"A'&=/="/ ('
:%.C"(("/#":'8"/ D."/ E"&')*/ $","&/ (@'CU:"#":*/ =",/ K2 ,%8)+*+,/ ="/ 8%:*&r("2 P;/ S@9%#%(%A)"
="/E%:8*)%::"#":*/":*&"/8",/=),$%,)*)E,/E)8*)%::"(,/,%.()A:"/(".&/=%.L("/=)#":,)%:/8%A:)*)C"
3(@'&*)8.('*)%:/":*&"/("/&+"(/"*/(",/#%:=",/$%,,)L(",/$%&*+,/$'&/(@':*)8)$'*)%:5/"*/$&'A#'*)D."/3("
&+":A'A"#":*/=@.:/'C":)&/$'&/('/8%##.:'.*+/$%()*)D."/N/('D."(("/,@'=&",,"/("/E.*.&/':*+&)".&5;
g./*"&#"/=./$'&8%.&,I/('/E)8*)%:/'$$'&'~*/8%##"/.:/#%="/="/8%::'),,':8"/"*/.:"/$&),"/,.&
("/#%:=";
<%-.12$8.1=2/%0-*040N*+&."&#+7,%;/'(#*6"#0,*+;/O+0$N+&P$Q+44;/%0-*040N*+&.+&45'4+$#+&+#&."&$*%1"+;/%0-*040N*+
.+&4'&B*-#*0(;/,$0%,+-#*R+;/%0-*)#)%&.+&-0(#$J4+;/%"$R+*44'(-+

B"#"$+&,+$B+-#&'(.&-0"(#+$B'-#"'4&,$+-+.+(#%3&FS%#0,*'&'%&'&Q'S&#0
#/Q'$#&#/$+'#%
!&'=)*)%:'((G/&"A'&="=/',/'/#"&"/8&)*)8'(/):C"&,)%:/%E/.*%$)'I/=G,*%$)'/x)((/L"/89'&'8*"&)q"=
9"&"/',/':/):,*':8"/%E/'/#%&"/A":"&'(/8&)*)8'(/$%,*.&"I/*9&%.A9/*9"/8%:8"$*,/%E/�E.*.&"/$"&E"8*@
':=/�8%.:*"&E'8*.'(/$&"8"=":*@;/!9"/E.*.&"/$"&E"8*/L"(%:A,/*%I/L.*/=)EE"&,/E&%#/*9"/(%A)8,/%E
'("&*/):/)*,/*"#$%&'(/#%='()*)",/':=/.,"/%E/E)8*)%:J/*9"/=G,*%$)':/E.*.&"/),/=",8&)L"=/',/9'C):A
'(&"'=G/9'$$":"=/):/*9"/'8*.'()*G/%E/*9"/:'&&'*)C"/$&",":*I/):/'/$'&'=%O)8'(/A",*.&"/x9)89/')#,
*%/8%:W.&"/.$/*9"/*9&"'*/):/*9"/&"8)$)":*@,/&"$&",":*'*)%:'(/,$'8"/%:(G/*%/*9x'&*/)*;/!9"/8',",

mailto:fclaisse@ulg.ac.be


!"#"$%&'(#)$*+"$%&+#&,$)-).+(#%&"-/$0(*1"+%23&45'(#*6"#0,*+&-077+&-0(8"$'#*0(&.+&4'&7+('- <G

:+7,0$'4*#)%;&<9&=&9><>

"O'#):"=/'&"/ *'p":/ E&%#/*9"/ ),,."/%E/:"x/ *"89:%(%A)",/%E/,.&C")((':8"/':=/,%8)'(/8%:*&%(I
x9)89/89'((":A"=/,*'p"9%(="&,/*%/.$='*"/*9")&/8&)*)8'(/&"E"&":8"/$%):*,/':=/':*)8)$'*)%:/,p)((,
%C"&/*9"/(',*/*x":*G/G"'&,;/g:/':'(G,),/):/*"&#,/%E/*9"/E.*.&"/$"&E"8*/":'L(",/.,/*%/.:="&,*':=
*9"/,x):A/%E/8%:E)A.&'*)%:,J/%;>*%&.9C)&/),/:%x/=%x:A&'="=/',/'/�8%.:*"&E'8*.'(/$&"8"=":*@
8%#$'&"=/*%/*9"/:"x/*9&"'*,/$%,"=/LG/�,%8)"*)",/%E/8%:*&%(@;/?:/'==)*)%:I/*9"/,)#)('&/x'G/*9","
E)8*)%:'(/$'**"&:,/':=/E)A.&",/%$"&'*"/$%):*,/*%/'/8%A:)*)C"/3*9"/'&*)8.('*)%:/L"*x"":/*9"/&"'(/':=
*9"/$%,,)L("/x%&(=,/'88",,"=/LG/':*)8)$'*)%:5/',/x"((/',/'/$&'A#'*)8/=)#":,)%:/3"#$%x"&):A
*9"/$%()*)8'(/8%##.:)*G/*%/":C),)%:/'/:"x/E.*.&"5;/_G/*9"/":=/%E/*9"/':'(G,),I/E)8*)%:/'$$"'&,
',/L%*9/'/#%="/%E/p:%x("=A"/':=/'/9':=("/%:/*9"/x%&(=;
>+?@%'4.1=2/%0-*040NS&0B&#*7+;/.S%#0,*';/O+0$N+&P$Q+44;/%0-*040NS&0B&'4+$#&'(.&$*%T;/%0-*040NS&0B&B*-#*0(;
B0$+%*N/#;/%0-*+#*+%&0B&-0(#$04;/%"$R+*44'(-+&%#".*+%


