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3.2% *6"O(P 4.**2+$@2/ '" #(@2A,(& (+#(Q$%,#/( %.2% '( +2*/#. +D EFGG=?& C"# '"@2(''(
1.+%$(2# !H$'$CC( I:JIK:JLM& 1"-"*( 3"'/#$( I:JIK:JLM +/( LRK!JLM (, 1.+%$(2# S("+-
1"#$( LRK!JLM (, "2,#(% O.2% -(*"+-(+,& %2# '( B.+-(*(+, -( '6"#,$4'( )N =T?-? -2 4.-( -(
U2%,$4( "-*$+$%,#",$O( V 
 

- -( %2%C(+-#( '6(9/42,$.+ -(% "'$+/"% ?(# (, = -( 'W"#,$4'( ?T-T -2 -/4#(, +D T>T>-TGF -2
TF *"#% T>T> C#(%4#$O"+, '(% *(%2#(% Q/+/#"'(% +/4(%%"$#(% C.2# B"$#( B"4( 0 'W/C$-/*$( -( 4.O$--
?G -"+% '( 4"-#( -( 'W/,", -W2#Q(+4( %"+$,"$#(& ,(' @2( 4.*C'/,/ C"# '( -/4#(, +D T>T>-F?E -2
T= *"#% T>T> (, C"# '( -/4#(, +D T>T>-FF< -2 TX *"#% T>T> Y 
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- -6(+U.$+-#( 0 '67,",& C#$% (+ '" C(#%.++( -2 !#(*$(# *$+$%,#(& -"+% '( -/'"$ -( @2"#"+,(-H2$,
H(2#(% 4.2#"+, -2 C#.+.+4/ -( 'W.#-.++"+4( 0 $+,(#O(+$# (, %.2% "%,#($+,( -( ? >>> (2#.% C"# U.2#
-( #(,"#-& 0 4.*C,(# -( 'W(9C$#",$.+ -2 -/'"$ %2%O$%/ V 

o -( C2Z'$(# "2 S.2#+"' .BB$4$(' 2+ -/4#(, $+B.#*"+, '" C.C2'",$.+ @2(& -"+% 'W",,(+,( -( '"
-/4$%$.+ -2 5.+%($' -W7,", -(O"+, %( C#.+.+4(# %2# '" -(*"+-( -W"++2'",$.+ -(%-$,(%
-$%C.%$,$.+%& '" %C/4$"'$,/ CH"#*"4(2,$@2( !)L[\7MJ)] (, '(% C#/C"#",$.+% 0 Z"%(
-WH;-#.9;4H'.#.@2$+( C.2##.+, A,#( -$%C(+%/(% +.,"**(+, C"# '(% CH"#*"4$(% -W.BB$4$+(
(94'2%$O(*(+, %2# C#(%4#$C,$.+ -W2+ */-(4$+ Q/+/#"'$%,(& %C/4$"'$%,( .2 H.%C$,"'$(# Y 
o -W.#-.++(#& -"+% '( 4"-#( -( %.+ C.2O.$# #/Q'(*(+,"$#( -( C.'$4( Q/+/#"' (, (+
"CC'$4",$.+ -2 GD -( 'W"#,$4'( )N F?F?-?= -2 4.-( -( '" %"+,/ C2Z'$@2(& -"+% %" #/-"4,$.+
$%%2( -2 FD -( '6"#,$4'( T -( '" '.$ +D T>T>-TG> -2 TF *"#% T>T> -W2#Q(+4( C.2# B"$#( B"4( 0
'W/C$-/*$( -( 4.O$--?& %2# ,.2, '( ,(##$,.$#( +",$.+"'& (+ -.%(% %2BB$%"+,(% C.2# 4.2O#$# '(%
Z(%.$+% -W"2 *.$+% @2",#(-O$+Q,% C.2# 4(+, ^_>`a -( '" C.C2'",$.+ B#"+b"$%(& '" *$%( 0
-$%C.%$,$.+ -(% C",$(+,%& %2# C#(%4#$C,$.+ (, %.2% '" #(%C.+%"Z$'$,/ -W2+ */-(4$+
Q/+/#"'$%,(& %C/4$"'$%,( .2 H.%C$,"'$(# V 

c -( '" %C/4$"'$,/ CH"#*"4(2,$@2( !)L[\7MJ)]& ; 4.*C#$% -"+% 2+( $+-$4",$.+
"2,#( @2( 4(''( C.2# '"@2(''( 'W"2,.#$%",$.+ -( *$%( %2# '( *"#4H/ '2$ " /,/ -/'$O#/( Y 
c -(% C#/C"#",$.+% 0 Z"%( -WH;-#.9;4H'.#.@2$+( Y 
c -W"P$,H#.*;4$+( .2 "2,#( "+,$Z$.,$@2( /@2$O"'(+, Y 
c -( ,.2, "2,#( */-$4"*(+, "CC#.C#$/ C.2# 'W/#"-$4",$.+ -( '" 4","%,#.CH(
%"+$,"$#( Y 
 

- -6(+U.$+-#(& %('.+ '(% *A*(% *.-"'$,/%& 0 'W7,",& C#$% (+ '" C(#%.++( -2 *$+$%,#( -(% %.'$-"#$,/%
(, -( '" %"+,/& -( C#(%4#$#(& (+ "CC'$4",$.+ -( 'W"#,$4'( )N F?F?-?X -2 4.-( -( '" %"+,/ C2Z'$@2(& C"#
"##A,/% *.,$O/%& ,.2,(% *(%2#(% #/Q'(*(+,"$#(% #('",$O(% 0 'W.#Q"+$%",$.+ (, "2 B.+4,$.++(*(+, -2
-$%C.%$,$B -( '2,,( 4.+,#( '( 5K3Jd-?G& 0 'W(94(C,$.+ -( 4(''(% @2$ #('eO(+, -$#(4,(*(+, -(
1.+%$(2# '( !#(*$(# *$+$%,#( Y  
 
- -( #/%(#O(# "2 5.+%($' -W7,",& '( 4"% /4H/"+,& '( 4.+,(+,$(29 -( 'W(9/42,$.+ Y 

 
- -( *(,,#( 0 '" 4H"#Q( -( '67,", '(% (+,$(#% -/C(+% (, '" %.**( -( ?> >>> (2#.% 0 O(#%(# 0
1N (, 1*( I:JIK:JLM (, '" %.**( -( ?> >>> (2#.% 0 O(#%(# 0 1N LRK!JLM "2 ,$,#( -(
'6"#,$4'( )N <X?-? -2 4.-( -( U2%,$4( "-*$+$%,#",$O( Y 

 
- (+ "CC'$4",$.+ -( '6"#,$4'( < -( '6.#-.++"+4( +D T>T>-F>= -2 T= *"#% T>T> C.#,"+, "-"C,",$.+
-(% #eQ'(% "CC'$4"Z'(% -(O"+, '(% U2#$-$4,$.+% -( '6.#-#( "-*$+$%,#",$B& -( -$#( @2W(+ #"$%.+ -(%
*(%2#(% Q.2O(#+(*(+,"'(% -( 4.+B$+(*(+, -(%,$+/(% 0 #"'(+,$# '" C#.C"Q",$.+ -2 O$#2% 5K3Jd-
?G& 'W"2-$(+4( -(% #/B/#/% %( ,$(+-#" 0 -$%,"+4( C"# O$-/.4.+B/#(+4( .2 4.**2+$4",$.+
,/'/CH.+$@2( "O(4 'W"O.4", -(% #(@2/#"+,% Y  

 
- -( -$#( %2# '( B.+-(*(+, -( '6"#,$4'( :N =TT-?F& "'$+/" T -2 4.-( -( U2%,$4( "-*$+$%,#",$O( @2(
'W.#-.++"+4( 0 $+,(#O(+$# %(#" (9/42,.$#( "2%%$,f, @2W(''( "2#" /,/ #(+-2(N 

 
 5(,,( #(@2A,( "CC(''( -( *" C"#, '(% .Z%(#O",$.+% %2$O"+,(%N 
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)6"#,$4'( )N =T?-? -2 4.-( U2%,$4( "-*$+$%,#",$O( -$%C.%( @2( V g !"#$% "$& %'()*)+$

#%,)$)*-.#-)/&0 ,1,& %& .&2&-0 3#)- 45+62&- %5"$& .&7"1-& &$ #$$"4#-)+$ +" &$ .'3+.,#-)+$0 4& 2"8& %&*
.'3'.'*0 *#)*) %5"$& %&,#$%& &$ (& *&$*0 9&"- +.%+$$&. 4# *"*9&$*)+$ %& 45&:'("-)+$ %& (&--&
%'()*)+$0 +" %& (&.-#)$* %& *&* &33&-*0 4+.*7"& 45".8&$(& 4& 2"*-)3)& &- 7"5)4 &*- 3#)- '-#- %5"$ ,+;&$
9.+9.& < (.'&.0 &$ 45'-#- %& 45)$*-."(-)+$0 "$ %+"-& *'.)&": 7"#$- < 4# 4'8#4)-' %& 4# %'()*)+$= >
?+.*7"& 4# *"*9&$*)+$ &*- 9.+$+$('&0 )4 &*- *-#-"' *". 4# .&7"1-& &$ #$$"4#-)+$ +" &$ .'3+.,#-)+$ %&
4# %'()*)+$ %#$* 4&* ,&)44&".* %'4#)*= ?# *"*9&$*)+$ 9.&$% 3)$ #" 94"* -#.% 4+.*7"5)4 &*- *-#-"' *". 4#
.&7"1-& &$ #$$"4#-)+$ +" &$ .'3+.,#-)+$ %& 4# %'()*)+$ hN 

 
 

I. '78849 :4; <7=5; 
 

1.1 )( ,#"$,(*(+, "2U.2#-6H2$ 
 

 )6H;-#.9;4H'.#.@2$+( ^!)L[\7MJ)ia& -/#$O/ -( '" 4H'.#.@2$+(& -.+, '(% #(@2/#"+,%
-(*"+-(+, '" C#(%4#$C,$.+ (, '6"-*$+$%,#",$.+ "29 C",$(+,% 0 #$%@2(& (%, -/U0 2,$'$%/ C.2# '( ,#"$,(*(+,
-62+ 4(#,"$+ +.*Z#( -( *"'"-$(% $+B'"**",.$#(% (, "2,.-$**2+(%& *"$% $' +6(%, C"% %"+% C.,(+,$('%
(BB(,% $+-/%$#"Z'(%N  

 
 !.2# */*.$#(& -"+% '( 4"-#( -( %.+ '$Z(''/ -6"2,.#$%",$.+ -( *$%( %2# '( *"#4H/ ^L11a& $' (%,
#"CC.#,/ @2( '6H;-#.9;4H'.#.@2$+( C(2, C#.O.@2(# -(% H;C.Q';4/*$(% %/Oe#(% (, (+,#"j+(# -(%
"+.*"'$(% .2 2+( $##/Q2'"#$,/ -2 #;,H*( 4"#-$"@2( C.2O"+, (+Q"Q(# '( C#.+.%,$4 O$,"'N 5( */-$4"*(+,
4.*C.#,( "$+%$ -(% 4.+,#(-$+-$4",$.+% +.,"**(+, (+ 4"% -6"%%.4$",$.+ 0 -6"2,#(% */-$4"*(+,% (, -(%
*$%(% (+ Q"#-(N  

 
 )6"-*$+$%,#",$.+ -62+ C#.-2$, -$, g H.#% L11 h C(2,-A,#( -/4$-/( C"# 2+ */-(4$+& %.2% %"
#(%C.+%"Z$'$,/ *"$% %"+% C#$%( (+ 4H"#Q( C"# '" 4.''(4,$O$,/& B"2,( -62+ +$O("2 -( C#(2O( %2BB$%"+,
4.+4(#+"+, '( #"CC.#, Z/+/B$4(%-#$%@2(% -62+ C#.-2$,& @2$ C(2, A,#( "%%.4$/ 0 -(% (BB(,% $+-/%$#"Z'(%
Q#"O(%N  
 

1.2 )(% (%%"$% (, '6(9C(#,$%( */-$4"'(  
 
 )( !#.B(%%(2#N :".2', " C#/%(+,/ 2+ C#.U(, -( #(4H(#4H( $*C'$@2"+, '" C(#%.++( ^:J!ka& (%%"$
8L:8-5.O T @2$ (%, C.#,/ C"# '6$+%,$,2, H.%C$,"'.-2+$O(#%$,"$#( -( 1"#%($''(N )(% "2,.#$,/% %( %.+,
*.Z$'$%/(%& 4.**( C.2# ,.2% '(% (%%"$% 4'$+$@2(% -"+% 4( 4.+,(9,( C"#,$42'$(#& C.2# "2,.#$%(# 4(,,(
#(4H(#4H( ,.2, (+ O($''"+, 0 %.+ 4"#"4,e#( /,H$@2(& -"+% -(% -/'"$% ,#e% #(%%(##/%N )6"O$% " /,/ #(+-2 C"#
'6LQ(+4( +",$.+"'( -( %/42#$,/ -2 */-$4"*(+, (, -(% C#.-2$,% -( %"+,/ ^LM81a (, '( 4.*$,/ -(
C#.,(4,$.+ -(% C(#%.++(%& '( = *"#%& "B$+ -( C(#*(,,#( 4(, (%%"$ %2# T= C",$(+,% -2 = *"#% "2 ?X *"#%N  
 
 )(% #/%2',",% -( 4(, (%%"$ 4'$+$@2( .+, /,/ (9"*$+/% "O(4 $+,/#A,N )" 4.**2+"2,/ %4$(+,$B$@2(
%6"44.#-( 0 -$#( @2( 4(% #/%2',",% -.$O(+, A,#( %.'$-(*(+, 4.+B$#*/% /,"+, -.++/ '(% '$*$,(%
*/,H.-.'.Q$@2(% "%%.4$/(% 0 4(,,( /,2-( V  
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- '( C#.,.4.'( $+$,$"' +( C#/O.;"$, C"% -( Q#.2C( g ,/*.$+ h& $' " /,/ 4.+%,$,2/ " C.%,(#$.#$
(+,#( T> %2U(,% l T= C",$(+,% (, ?X g ,/*.$+% h& "O(4 T Q#.2C(% +.+ 4.*C"#"Z'(% Y  

- $' +6; " C"% -( g #"+-.*$%",$.+ h C.2# '" 4.+%,$,2,$.+ -2 Q#.2C( ,/*.$+ Y  
- %(2'(% '(% -.++/(% O$#.'.Q$@2(% %.+, C#/%(+,/(% ^'(% 4#$,e#(% 4'$+$@2(% m -.+, *.#,"'$,/ (,

-2#/( -( %/U.2# 0 '6HfC$,"' - +( %.+, C"% -/4#$,%a Y  
- %2# TX C",$(+,% $+4'2% (, ";"+, Z/+/B$4$/ -2 ,#"$,(*(+,& %(2'% T> %2U(,% %.+, "+"';%/%

^4#$,e#( -( U2Q(*(+, +.+ /O"'2/ C.2# X C(#%.++(% V #"$%.+% -$O(#%(% ^-.+, F ,#"+%B(#,% (+
#/"+$*",$.+ (, ? -/4e%aN  

 
 5(% /'/*(+,% -( #/%(#O( */,H.-.'.Q$@2( %.+, #(C#$% (, C#/%(+,/% -"+% '6"#,$4'( -6"+"';%( -(
1*( d.*$+$@2( 5.%,"Q'$.Q"& #/B/#(+,( #(4.++2( %2# 4(% %2U(,% >10 ?@ABC  

 
 \+ %(4.+- (%%"$ (2#.C/(+ (%, '"+4/ -(C2$% '( TT *"#%N 5( C#.,.4.'( -( #(4H(#4H( dJ85K37:n
C#/O.$, '" 4.*C"#"$%.+ "O(4 -6"2,#(% ,#"$,(*(+,%N )6(%%"$ C.#,( %2# F ?>> C",$(+,% -"+% ,.2,( '672#.C(
^_>> (+ o#"+4(a& %.$, (+O$#.+ XT> C"# %.2%-Q#.2C(N  

 
 )( *$+$%,e#( 4H"#Q/ -( '" %"+,/ %.2,$(+, '( B"$, -( C.2#%2$O#( -(% (%%"$% 4'$+$@2(% %2# 4( %2U(,&
C.2# "44#.j,#( (, (+#$4H$# '(% 4.++"$%%"+4(% %4$(+,$B$@2(% %2# '(% -$BB/#(+,% ,#"$,(*(+,% *.Z$'$%"Z'(%
4.+,#( 4( +.2O("2 O$#2%N LB$+ -6/O$,(# 2+( -$%C"#$,/ %2# '" C#$%( (+ 4H"#Q( (+,#( '(% 4(+,#(%
$+O(%,$Q",(2#% C.2# 4(% (%%"$% 4'$+$@2(% (, '(% "2,#(% 4(+,#(%& '( *$+$%,e#( -( '" %"+,/ " %"$%$ '( k"2,
5.+%($' -( '" 8"+,/ !2Z'$@2( ^k85!a '( ?G *"#%& %.$, F U.2#% "C#e% '" B$+ -( '6(%%"$ 4'$+$@2( -( '6Jk\ -(
1"#%($''(& (+ '2$ -(*"+-"+, -6/*(,,#( 2+ "O$% -"+% '(% C'2% Z#(B% -/'"$% %2# '(% *.-"'$,/% -62,$'$%",$.+
-(% ,#"$,(*(+,%N  

 
 )( k58! " /*$% %.+ "O$% '( TF *"#% >10 ?@ ABD (+ $+-$@2"+, '(% #/%(#O(% */,H.-.'.Q$@2(% %2#
'( C#(*$(# (%%"$ 4'$+$@2( ^4BN $+B#"a& (, (+ $+-$@2"+, @26$' g $@&:)*-& #(-"&44&,&$- 9#* %& %+$$'&*
9&.,&--#$- %@&$/)*#8&. 4@"-)4)*#-)+$ A+.* 9.+-+(+4& %& 4@A;%.+:;(A4+.+7")$& &$ 9.+9A;4#:)& B< -)-.&
9.'/&$-)3C %" D+/)%-EF= G$ .#)*+$ %&* -.H* 3+.-&* .'*&./&* *". 4@"-)4)*#-)+$ %& 4@A;%.+:;(A4+.+7")$&
4)'&* #" -.H* 3#)64& $)/&#" %& 9.&"/&0 -+"* 4&* ,+;&$* $'(&**#).&* %+)/&$- 1-.& ,+6)4)*'* 9+". 4#
.'#4)*#-)+$ %@&**#) %',+$*-.#-)3= h 

 
 )( k58! " #(4.**"+-/ -( #(%C(4,(# C'2%$(2#% #eQ'(% C.2# 2+( -$%C(+%",$.+ -( 4( C#.-2$, C.2#
'(% C",$(+,% H.%C$,"'$%/% V  
 

- '" C.%.'.Q$( 2,$'$%/( -"+% '6(%%"$ (2#.C/(+ d$%4.O(#;& 4H(P -(% C",$(+,% H.%C$,"'$%/% "O(4
2+( %2#O($''"+4( -( '675R (, -(% 4.+4(+,#",$.+% C'"%*",$@2(% (%, '" %2$O"+,( V -.%( -(
4H"#Q( -( E>> *Q -(29 B.$% C"# U.2# 0 S?& C2$% -.%( @2.,$-$(++( -( E>> *Q (+ ? C#$%( C"#
U.2# C(+-"+, G U.2#% Y 

- 2,$'$%",$.+ C.2# '(% H.%C$,"'$%",$.+% C.2# C+(2*.+$( .9;Q/+.-#(@2/#"+,( ^Z(%.$+
-6.9;Q/+",$.+ $**/-$",a V (+ C#$.#$,/ 2,$'$%",$.+ -( '6"%%.4$",$.+ '.C$+"O$#l#$,.+"O$#& (, 0
-/B"2, -( H;-#.9;4H'.#.@2$+(& "C#e% -$%42%%$.+ 4.''/Q$"'(& "2 Z(%.$+ "O(4 '6"CC2$ -(
'6/,"Z'$%%(*(+, -( %"+,/ -( #/B/#(+4( '.4"' (, -62+ (9C(#, (9,/#$(2# Y 

- $' (%, #(4.**"+-/ -( %2#O($''(# '(% 4.+4(+,#",$.+% C'"%*",$@2(% 4H(P '(% C",$(+,% #(4(O"+,
4( ,#"$,(*(+, C.2# 4.O$--?G (, -6"%%2#(# 2+ *.+$,.#$+Q 4"#-$"@2( Y 
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- 2+( $+B.#*",$.+ 4.*C'e,( %2# '(% 4.+,#(-$+-$4",$.+%& *$%(% (+ Q"#-(& $+,(#"4,$.+%
*/-$4"*(+,(2%(% (, C#.B$' -( %/42#$,/ B$Q2#( -"+% '( :/%2*/ -(% 5"#"4,/#$%,$@2(% -2
!#.-2$, ^:5!a (, '" +.,$4(N J' (%, $*C/#",$B -( Z$(+ (+ C#(+-#( 4.++"$%%"+4( "O"+, ,.2,(
C#(%4#$C,$.+ (, @2( '( C",$(+,l(+,.2#"Q( (+ %.$, /4'"$#/N  

 
 L2%%$& -"+% '( 4"% -6(%Ce4(& '(% -.++/(% -$%C.+$Z'(% %2# '62,$'$%",$.+ -( '6H;-#.9;4H'.#.@2$+(
-"+% '( ,#"$,(*(+, -( '6$+B(4,$.+ C"# '( 5.O$--?G +( %.+, C"% %2BB$%"+,(% 0 4( %,"-( C.2#& -62+( C"#,&
C(#*(,,#( -( -/'$O#(# 2+( #(4.**"+-",$.+ ,(*C.#"$#( -62,$'$%",$.+ "2 #(Q"#- -(% 4.+-$,$.+% C.%/(% 0
'6"#,$4'( )N =?T?-?T -2 4.-( -( '" %"+,/ C2Z'$@2( ^58!a (,& -6"2,#( C"#,& C#(%4#$#( '6H;-#.9;4H'.#.@2$+(
"29 %2U(,% +.+ (+4.#( %/Oe#(*(+, ",,($+,% (, (+ O$''( %"+% %2#O($''"+4( (BB(4,$O(N o"$#( -#.$, 0
'6$+U.+4,$.+ -(*"+-/( C.2##"$, "O.$# C.2# (BB(,& "2 4.+,#"$#( -( 4( @2( '(% #(@2/#"+,% %(*Z'(+,
#(4H(#4H(#& -6"QQ#"O(# '6/,", -( %"+,/ Q/+/#"' -( '" C.C2'",$.+ (,& C"# %2$,(& -6"44#.j,#( '" 4H"#Q( -(
,#"O"$' -(% C(#%.++('% -( %"+,/ -/U0 B.#, *.Z$'$%/%N  
 
 7+B$+& '( ?(# "O#$' T>T>& 2+ +.2O(' (%%"$ 4'$+$@2( " -/*"##/& *$% (+ C'"4( C"# '( 4(+,#(
H.%C$,"'$(# 2+$O(#%$,"$#( -6L+Q(#%& C.2# /O"'2(# '6(BB$4"4$,/& C"# #"CC.#, 0 2+ C'"4(Z.& -(
'6H;-#.9;4H'.#.@2$+( 4H(P -(% C",$(+,% ",,($+,% -62+( B.#*( +.+ Q#"O( -6$+B(4,$.+ 0 5.O$--?G *"$%
C#/%(+,"+, 2+ #$%@2( /'(O/ -6/O.'2,$.+ -/B"O.#"Z'(N  

 
1.3 )(% -/4$%$.+% 

 
 7+ %( B.+-"+, %2# '6"O$% -2 k58! -2 TF *"#%& '( !#(*$(# *$+$%,#( " C#$% '( -/4#(, +DT>T>-F?E
-2 T= *"#% T>T> 4.*C'/,"+, '( -/4#(, +DT>T>-TGF -2 TF *"#% T>T> C#(%4#$O"+, '(% *(%2#(% Q/+/#"'(%
+/4(%%"$#(% C.2# B"$#( B"4( 0 'W/C$-/*$( -( 5.O$--?G -"+% '( 4"-#( -( 'W/,", -W2#Q(+4( %"+$,"$#( ^C$e4(
U.$+,( +DFa C.2# (+4"-#(# '62,$'$%",$.+ -(% */-$4"*(+,% %2%4(C,$Z'(% -( ,#"$,(# '(% C",$(+,% ",,($+,% -2
5.O$--?GN 5( ,(9,( V  
 

- (+4"-#( '" C#$%( (+ 4H"#Q( -/#.Q",.$#( -(% C",$(+,% "O(4 2+ -$"Q+.%,$4 5.O$--?G (+
/,"Z'$%%(*(+, -( %"+,/& C.2# '6H;-#.9;4H'.#.@2$+( (, '6"%%.4$",$.+ '.C$+"O$#l#$,.+"O$#N
5(,,( 2,$'$%",$.+ %6"44.*C"Q+( -62+ #(42($' -(% (BB(,% $+-/%$#"Z'(% (, -( '(2# ,#"+%*$%%$.+
"2 4(+,#( #/Q$.+"' -( CH"#*"4.O$Q$'"+4( Y 

- '$*$,( '" -$%C(+%",$.+ (+ O$''( 0 2+( C#(%4#$C,$.+ -"+% '6$+-$4",$.+ "O(4 2+( "2,.#$%",$.+ -(
*$%( %2# '( *"#4H/& "B$+ -( C(#*(,,#( '" 4.+,$+2$,/ -6"44e% "2 ,#"$,(*(+, C.2# 4(%
C",H.'.Q$(% '.2#-(%& (, "29 C",$(+,% @2$ %.+, (, %(#.+, H.%C$,"'$%/% Y  

- $+,(#-$,& "B$+ -( Q"#"+,$# 'W"CC#.O$%$.++(*(+, "CC#.C#$/ (, 4.+,$+2 -(% C",$(+,% %2# '(
,(##$,.$#( +",$.+"'& (+ .BB$4$+(% -( O$''( 4.**( -"+% '(% CH"#*"4$(% 0 2%"Q( $+,/#$(2#&
'W(9C.#,",$.+ -(% %C/4$"'$,/% 4.+,(+"+, 'W"%%.4$",$.+ '.C$+"O$#l#$,.+"O$# .2 -(
'WH;-#.9;4H'.#.@2$+(N 

 
L$+%$& %2# '" Z"%( -(% #(4.**"+-",$.+% %2# '(% "%C(4,% ,H/#"C(2,$@2(% /-$4,/(% (, %.2% 2+

(+4"-#(*(+, %,#$4,& $' (%, C#/O2 -( C(#*(,,#( '( ,#"$,(*(+, -(% C",$(+,% "O(4 2+ -$"Q+.%,$4 5K3Jd-
?G (+ /,"Z'$%%(*(+, -( %"+,/ C"# '6H;-#.9;4H'.#.@2$+(N  
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)( -/4#(, -2 T= *"#% ^T>T>-F?Ea " /,/ 4.*C'/,/ C"# '( -/4#(, +D T>T>-FF< -2 TX *"#% T>T>
4.*C'/,"+, '( -/4#(, +D T>T>-TGF -2 TF *"#% T>T> C#(%4#$O"+, '(% *(%2#(% Q/+/#"'(% +/4(%%"$#(%
C.2# B"$#( B"4( 0 '6/C$-/*$( -( 4.O$--?G -"+% '( 4"-#( -( '6/,", -62#Q(+4( %"+$,"$#( (+ C#/O.;"+, @2(
'(% C#(%4#$C,$.+% -( '6H;-#.9;4H'.#.@2$+( (, '6"%%.4$",$.+ '.C$+"O$#l#$,.+"O$# g )$-&./)&$$&$-0 #9.H*
%'()*)+$ (+44'8)#4&0 %#$* 4& .&*9&(- %&* .&(+,,#$%#-)+$* %" I#"- (+$*&)4 %& 4# *#$-' 9"64)7"& &-0
&$ 9#.-)("4)&.0 %& 4@)$%)(#-)+$ 9+". 4&* 9#-)&$-* #--&)$-* %& 9$&",+$)& +:;8'$+-.&7"'.#$-& +" %@"$&
%'3#)44#$(& %@+.8#$& hN  

 
II. (=;EF;;=G? 
 

1) $FH 97 9IJ79=5I 4K54H?4 
 
 )(% #(@2/#"+,% %.2,$(++(+, -6"Z.#- @2( '( -/4#(, @2(#(''/ %(#"$, (+,"4H/ -6$+4.*C/,(+4( (+ 4(
@26$' "2#"$, "CC.#,/ 0 '" '$Z(#,/ -( 4H.$9 -2 */-(4$+ C"# '( C",$(+, (, 0 '" '$Z(#,/ -( C#(%4#$C,$.+ -(%
*/-(4$+% Q/+/#"'$%,(% (, %C/4$"'$%,(% 2+( #(%,#$4,$.+ @2( '" '.$ +W" C"% C#/O2(N 8(2' '( '/Q$%'",(2# C.2O"$,
-/4$-(# C.2# -(% *.,$B% $*C/#$(29 -W$+,/#A, Q/+/#"'& -( ,(''(% #(%,#$4,$.+%N 
 
 J'% C#/,(+-(+, /Q"'(*(+, @2( '( -/4#(, ",,"@2/ (, %(% -/4#(,% *.-$B$4",$B% %(#"$(+, (+,"4H/% -62+
O$4( -( C#.4/-2#(& (+ 4( @26$'% +6.+, C"% /,/ C#/4/-/% -62+( 4.+%2',",$.+ -2 5.+%($' -67,",N )(%
#(@2/#"+,% %.2,$(++(+, @2(& Z$(+ @2( '" '.$ +W" C"% B.#*(''(*(+, C#/O2 '" 4.+%2',",$.+ -2 5.+%($'
-W7,",& 4(''(-4$ /,"$, $*C'$4$,(*(+, 4.**"+-/( C"# '" +",2#( '/Q$%'",$O( -( '" +.#*( 0 "CC'$@2(#& 4.**(
4W(%, '" #eQ'(N 
 
 J' %(#" #('(O/ @2( '(% -$%C.%$,$.+% 4.+,(%,/(% .+, /,/ C#$%(% %2# '( B.+-(*(+, -2 GD -( '6"#,$4'(
)N F?F?-?= -2 4.-( -( '" %"+,/ C2Z'$@2(& @2$ C(#*(, "2 !#(*$(# *$+$%,#(& "29 %(2'(% B$+% -( Q"#"+,$# '"
%"+,/ C2Z'$@2(& g &$ -#$- 7"& %& 6&*+)$0 J%&K 9.&$%.& -+"-& ,&*".& 9&.,&--#$- 4# ,)*& < 4# %)*9+*)-)+$
%&* 9#-)&$-* %& ,'%)(#,&$-* #99.+9.)'* 9+". 45'.#%)(#-)+$ %& 4# (#-#*-.+9A& *#$)-#).& hN 5(%
-$%C.%$,$.+% C(#*(,,(+, "2 !#(*$(# *$+$%,#(& %2# #"CC.#, -2 *$+$%,#( 4H"#Q/ -( '" %"+,/ (, %"+%
4.+%2',",$.+ C#/"'"Z'( -2 5.+%($' -67,",& +.,"**(+, -6(+4"-#(# '62,$'$%",$.+ -(% */-$4"*(+,%
%2%4(C,$Z'(% -( ,#"$,(# '(% C",$(+,% ",,($+,% -2 5.O$--?GN  
 

56(%, 4( @26$' " B"$, C"# '( -/4#(, -2 T= *"#% T>T>& *.-$B$/ C"# 2+ -/4#(, -2 '(+-(*"$+& '(
!#(*$(# *$+$%,#( " 4.*C'/,/& C"# 2+ "#,$4'( ?T-T& '( -/4#(, -2 TF *"#% T>T> C#(%4#$O"+, '(% *(%2#(%
Q/+/#"'(% +/4(%%"$#(% C.2# B"$#( B"4( 0 'W/C$-/*$( -( 4.O$--?G -"+% '( 4"-#( -( 'W/,", -W2#Q(+4( %"+$,"$#(&
C.2# "2,.#$%(#& C"# -/#.Q",$.+ "29 -$%C.%$,$.+% -2 4.-( -( '" %"+,/ C2Z'$@2( #('",$O(% "29 "2,.#$%",$.+%
-( *$%( %2# '( *"#4H/& '" C#(%4#$C,$.+& '" -$%C(+%",$.+ (, '6"-*$+$%,#",$.+ -( '6H;-#.9;4H'.#.@2$+( "29
C",$(+,% ",,($+,% C"# '( 4.O$--?G& -"+% '(% /,"Z'$%%(*(+,% -( %"+,/ @2$ '(% C#(++(+, (+ 4H"#Q(& "$+%$ @2(&
C.2# '" C.2#%2$,( -( '(2# ,#"$,(*(+, %$ '(2# /,", '( C(#*(, (, %2# "2,.#$%",$.+ -2 C#(%4#$C,(2# $+$,$"'& 0
-.*$4$'( ^57& #/B& E "O#$' T>T>& +D EFGG>E (, +D EFGG>=aN  

 
5(,,( *(%2#( +6" C"% *.-$B$/ '" '$Z(#,/& C.2# 4H"@2( C",$(+,& -( 4H.$%$# %.+ */-(4$+N !"#

"$''(2#%& %2# '( B.+-(*(+, -(% -$%C.%$,$.+% -( '6"#,$4'( )N F?F?-?= -2 4.-( -( '" %"+,/ C2Z'$@2(& '(
!#(*$(# *$+$%,#( -.$, A,#( #(Q"#-/ 4.**( /,"+, "2,.#$%/ 0 4.+4$'$(# '(% (9$Q(+4(% @2$ -/4.2'(+, -(
-$BB/#(+,(% '$Z(#,/% (+ "-.C,"+, -(% *(%2#(% '$*$,/(% (, C#.C.#,$.++/(% 0 '6.ZU(4,$B -( O"'(2#
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4.+%,$,2,$.++(''( -( C#.,(4,$.+ -( '" %"+,/ -( '" C.C2'",$.+ 0 4(#,"$+(% '$Z(#,/% B.+-"*(+,"'(%N d"+% 4(%
4.+-$,$.+%& 0 %2CC.%(# @2( '" *(%2#( 4.+,(%,/( C2$%%( A,#( #(Q"#-/( 4.**( ";"+, '$*$,/ '" '$Z(#,/ -(
C#(%4#$C,$.+ -(% */-(4$+% Q/+/#"'$%,(%& 4(,,( #(%,#$4,$.+ +( %"2#"$, A,#( 4.+%$-/#/( 4.**( /,"+, -(
+",2#( 0 (+,"4H(# '( -/4#(, ",,"@2/ -6$''/Q"'$,/N 
 
 5(% *.;(+% %(#.+, /4"#,/%N 
 

2) $FH 97 9IJ79=5I =?54H?4 
 

2.1 82# '6"Z%(+4( -( */4.++"$%%"+4( -2 C#$+4$C( -( C#/4"2,$.+ "%%.4$/ "2 -#.$, 4.+%,$,2,$.++('
-( C#.,(4,$.+ -( '" %"+,/ 

 )(% #(@2/#"+,% 4.+%$-e#(+, @26(+ %2Z.#-.++"+, '" -$%C(+%",$.+ -( '" %C/4$"'$,/ !'"@2(+$'i C"#
'(% CH"#*"4$(% -6.BB$4$+( 0 2+( C#(%4#$C,$.+ $+$,$"'( /*"+"+, (94'2%$O(*(+, -( %C/4$"'$%,(% (+
#H2*",.'.Q$(& */-(4$+( $+,(#+(& -(#*",.'.Q$(& +/CH#.'.Q$(& +(2#.'.Q$( .2 C/-$",#$( .2 -"+% '( 4"-#(
-62+ #(+.2O(''(*(+, -( C#(%4#$C,$.+ /*"+"+, -( ,.2, */-(4$+ (, #(%C(4,"+, '(% $+-$4",$.+% -( %.+
"2,.#$%",$.+ -( *$%( %2# '( *"#4H/& -62+( C"#,& (, (+ #/%(#O"+, '" %C/4$"'$,/ -"+% '( ,#"$,(*(+, -2 5.O$--
?G "29 %(2'% C",$(+,% H.%C$,"'$%/% C#/%(+,"+, 2+ /,", "O"+4/ -( '" *"'"-$(& %('.+ '(% #(4.**"+-",$.+%
-( '6k58!& -6"2,#( C"#,& '( !#(*$(# *$+$%,#( " */4.++2 '( C#$+4$C( 4.+%,$,2,$.++(' -( C#/4"2,$.+
4.+%"4#/ 0 '6"#,$4'( = -( '" 5H"#,( -( '67+O$#.++(*(+, $+,/Q#/( "2 C#/"*Z2'( -( '" 5.+%,$,2,$.+ -2 E
.4,.Z#( ?G=_N  
 
 )6"#,$4'( = -( '" 5H"#,( -( '67+O$#.++(*(+, $+,/Q#/( 0 '" 5.+%,$,2,$.+ -2 E .4,.Z#( ?G=_ C#/O.$,
g ?+.*7"& 4# .'#4)*#-)+$ %5"$ %+,,#8&0 6)&$ 7"5)$(&.-#)$& &$ 45'-#- %&* (+$$#)**#$(&* *()&$-)3)7"&*0
9+"..#)- #33&(-&. %& ,#$)H.& 8.#/& &- )..'/&.*)64& 45&$/).+$$&,&$-0 4&* #"-+.)-'* 9"64)7"&* /&)44&$-0 9#.
#994)(#-)+$ %" 9.)$()9& %& 9.'(#"-)+$ &- %#$* 4&".* %+,#)$&* %5#--.)6"-)+$*0 < 4# ,)*& &$ L"/.& %&
9.+('%".&* %5'/#4"#-)+$ %&* .)*7"&* &- < 45#%+9-)+$ %& ,&*".&* 9.+/)*+).&* &- 9.+9+.-)+$$'&* #3)$ %&
9#.&. < 4# .'#4)*#-)+$ %" %+,,#8& hN  
 
 p.2,(B.$%& 4.+,#"$#(*(+, 0 4( @2( %.2,$(++(+, '(% #(@2/#"+,%& '( C#$+4$C( -( C#/4"2,$.+
4.+%,$,2,$.++(' -/4.2'"+, -( '6"#,$4'( = -( '" 5H"#,( -( '67+O$#.++(*(+, $+,/Q#/( 0 '" 5.+%,$,2,$.+ -2
E .4,.Z#( ?G=_ +( %6"CC'$@2( C"% "2 -.*"$+( -( '" %"+,/ ^"O$% -2 5.+%($' -67,", (+ -",( -2
?< .4,.Z#( T>?F %2# '(% 4.+-$,$.+% -62%"Q( -( '" 4$Q"#(,,( /'(4,#.+$@2(1aN !"# "$''(2#%& 4.+B.#*/*(+,
"29 C#/4"2,$.+% @2$ C#/O"'(+, -"+% '( -.*"$+( -( '" %"+,/& '(% 4.+-$,$.+% "4,2(''(% -( -/'$O#"+4( -(
'6H;-#.9;4H'.#.@2$+( -"+% '( ,#"$,(*(+, -2 5.O$--?G C(#*(,,(+, 2+( C#$%( (+ 4H"#Q( $**/-$",( (,
"-"C,/( (+ 4"% -6"CC"#$,$.+ -6(BB(,% %(4.+-"$#(% +.+ -/%$#/% C"#"''e'(*(+, 0 '" C.2#%2$,( -(% #(4H(#4H(%

                                                           
1 g M) 4& 9.)$()9& %& 9.'(#"-)+$ #" *&$* %& 4@#.-)(4& N %& 4# DA#.-& %& 4@&$/).+$$&,&$- $& *@#994)7"& 9#* 9#. 4")-,1,& &-
%).&(-&,&$- #" %+,#)$& %& 4# *#$-' 9"64)7"&0 )4 #99#.-)&$- #": #"-+.)-'* (+,9'-&$-&* &$ ,#-)H.& *#$)-#).&0 %#$* 4&
(#%.& %& 4@+64)8#-)+$ %& 9.'/&$-)+$ %&* .)*7"&* 7") 4&". )$(+,6&0 %@'%)(-&. %&* .H84&* 9&.,&--#$- %& 9.'/&$). 9#. %&*
,&*".&* #99.+9.)'&* 4&* ,&$#(&* 9+". 4# *#$-' 9"64)7"&0 ,1,& $+$ &$(+.& -+-#4&,&$- #/'.'&*0 < (+$%)-)+$ 7"& 4&*
.&*-.)(-)+$* #99+.-'&* #": 4)6&.-'* $& *+)&$- 9#* %)*9.+9+.-)+$$'&*= > O#$* 4& 9.'*&$- #/)*0 4# 7"&*-)+$ *& 9+*& %+$( %&
*#/+). *)0 &$ 4@'-#- %&* %+$$'&* *()&$-)3)7"&* %)*9+$)64&*0 4& .)*7"& +((#*)+$$' 9#. 4@"*#8& %& 4# ()8#.&--& '4&(-.+$)7"&
&*- *"33)*#,,&$- #/'.' 9+". 9&.,&--.& #" 4'8)*4#-&". %@'-&$%.& < (& 9.+%")- 4@)$-&.%)(-)+$ %& 3",&. %#$* -+"* 4&* 4)&":
#33&(-'* < "$ "*#8& (+44&(-)3 &- %#$* 4&* ,+;&$* %& -.#$*9+.- (+44&(-)30 -&44& 7"@&44& &*- )$*-)-"'& 9#. 4@#.-)(4& ?= PNEE-Q %"
(+%& %& 4# *#$-' 9"64)7"&0 &-0 %#$* 4# $'8#-)/&0 %& *#/+). %#$* 7"&44& ,&*".& 4@"*#8& %& 4# ()8#.&--& '4&(-.+$)7"& 9&"-
1-.& )$-&.%)- %#$* (&.-#)$* 4)&": 9#.-)("4)&.* B'-#64)**&,&$-* #(("&)44#$- %&* ,)$&".*0 -.#$*9+.-* (+44&(-)3*0 4)&": %&
-.#/#)4C= BR=C h 
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(+4"-#/(%N 56(%, %(2'(*(+, 0 4(% 4.+-$,$.+% @2( '" C#.,(4,$.+ -( '" O$( -(% C(#%.++(% C(2, A,#( #(Q"#-/(
4.**( "%%2#/( ,.2, 4.**( '(2# -#.$, 0 Z/+/B$4$(# -62+ ,#"$,(*(+, "CC#.C#$/ 0 '(2# /,", -( %"+,/N  
 
 56(%, C.2#@2.$& '( *$+$%,#( -(% %.'$-"#$,/% (, -( '" %"+,/ " C#/4$%/ '.#% -(% @2(%,$.+% "2
R.2O(#+(*(+, -(O"+, '( 8/+", V g S5#) #"-+.)*'0 (+,,& 4& I#"- D+$*&)4 %& 4# *#$-' 9"64)7"& ,& 4&
%&,#$%#)-0 4# 9.&*(.)9-)+$ (+44'8)#4&0 *+"* 4# .&*9+$*#6)4)-' %&* ,'%&()$* 7") 4& %'()%&$-0
%5A;%.+:;(A4+.+7")$& #": 9#-)&$-* A+*9)-#4)*'* 4&* 94"* 8.#/&,&$- #--&)$-*= O&* (&$-#)$&* %& 9#-)&$-*
*+$- &$ -.#)$ %& 9#.-)()9&.0 %#$* 4&* AT9)-#":0 < %&* 9.+-+(+4&* (4)$)7"&*0 < %)33'.&$-* *-#%&* %& 4#
,#4#%)&= U$ 9.+-+(+4& /# 1-.& 4#$(' 9+". -&*-&.0 %H* 4& %'6"- %& 4# ,#4#%)&0 %)33'.&$-&* ,+4'("4&*0
$+-#,,&$- (&44&-4<= M) "$ 9.+%")- (+$()4)& *'(".)-' &- &33)(#()-'0 )4 9+"..# 1-.& 9.&*(.)- *#$* %'4#) #":
V.#$W#)*= h  
 
 J' -/4.2'( -( '6(+%(*Z'( -( 4(% /'/*(+,% @2( '( *.;(+ -.$, A,#( /4"#,/N  
 
 

2.2 82# '6"Z%(+4( -( O$.'",$.+ -( '6"#,$4'( )N =?T?-?T-? -2 4.-( -( %"+,/ C2Z'$@2(& -( */4.+q
+"$%%"+4( -2 C#$+4$C( -( '" '$Z(#,/ -( 4H.$9 -2 */-(4$+ C"# '( C",$(+, (, '" '$Z(#,/ -( C#(%q
4#$C,$.+ (, -6(##(2# *"+$B(%,( -6"CC#/4$",$.+ 

 )(% #(@2/#"+,% 4.+%$-e#(+, @26(+ %2Z.#-.++"+, '" -$%C(+%",$.+ -( '" %C/4$"'$,/ !'"@2(+$'i C"#
'(% CH"#*"4$(% -6.BB$4$+( 0 2+( C#(%4#$C,$.+ $+$,$"'( /*"+"+, (94'2%$O(*(+, -( %C/4$"'$%,(% (+
#H2*",.'.Q$(& */-(4$+( $+,(#+(& -(#*",.'.Q$(& +/CH#.'.Q$(& +(2#.'.Q$( .2 C/-$",#$( .2 -"+% '( 4"-#(
-62+ #(+.2O(''(*(+, -( C#(%4#$C,$.+ $+$,$"'( /*"+"+, -( ,.2, */-(4$+ (, #(%C(4,"+, '(% $+-$4",$.+% -(
%.+ "2,.#$%",$.+ -( *$%( %2# '( *"#4H/& -62+( C"#,& (, (+ #/%(#O"+, '" %C/4$"'$,/ -"+% '( ,#"$,(*(+, -2
5.O$--?G "29 %(2'% C",$(+,% H.%C$,"'$%/% C#/%(+,"+, 2+ /,", "O"+4/ -( '" *"'"-$(& %('.+ '(%
#(4.**"+-",$.+% -( '6k58!& -6"2,#( C"#,& '( !#(*$(# *$+$%,#( " */4.++2 '(% -$%C.%$,$.+% 4'"$#(% (,
C#/4$%(% -( '6"#,$4'( )N =?T?-?T-? -2 4.-( -( '" %"+,/ C2Z'$@2(& '" '$Z(#,/ -( 4H.$9 -2 */-(4$+ C"# '(
C",$(+, (, '" '$Z(#,/ -( C#(%4#$C,$.+ (, " 4.**$% 2+( (##(2# *"+$B(%,( -6"CC#/4$",$.+N  

 
)6"#,$4'( )N =?T?-?T-? -2 4.-( -( '" %"+,/ C2Z'$@2( -$%C.%( @2( V g U$& *9'()#4)-' 9A#.,#(&"-)7"&

!"#$ %&'(" )*+,-"$ .*#/" !("01('!$'+/ /+/ 1+/%+(2" 3 0+/ &#$+('0&$'+/ ." 2'0" 0#( )" 2&(145 &$
45#6*&$(& %& *9'()#4)-' %& ,1,& 9.)$()9& #(-)30 %& ,1,& %+*#8& &- %& ,1,& 3+.,& 9A#.,#(&"-)7"&
%)*9+*#$- %5"$& #"-+.)*#-)+$ %& ,)*& *". 4& ,#.(A' +" %5"$& #"-+.)*#-)+$ -&,9+.#).& %5"-)4)*#-)+$ %#$*
45)$%)(#-)+$ +" 4&* (+$%)-)+$* %5"-)4)*#-)+$ (+$*)%'.'&*0 0+#0 (50"(6" 7#*#/" ("1+22&/.&$'+/
$"2!+(&'(" .*#$')'0&$'+/ '-#64)& 9#. 45X8&$(& $#-)+$#4& %& *'(".)-' %" ,'%)(#,&$- &- %&* 9.+%")-* %&
*#$-' 051#('0" )*#$')'0&$'+/ ." 1"$$" 0!51'&)'$5 .&/0 1"$$" '/.'1&$'+/ +# 1"0 1+/.'$'+/0 .*#$')'0&$'+/=
?+.*7"5"$& -&44& .&(+,,#$%#-)+$ -&,9+.#).& %5"-)4)*#-)+$ # '-' '-#64)&0 4# *9'()#4)-' 9&"- 3#).& 45+62&-
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