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*;3%&'(I*5: # 51< # 7:.*/ # C*&7*5*/ # 1%1C*7( # 1+*/ # 01+1'( # .15:@ # 9C10
10'(7*4:71%&*#-'1%&1'(@#7*%61#2(;*#3#01':*9;1):716#6(&:'*5(;3"

W"!" # H;:2:E: #*@&'X%V-,"6#"V#"b'.-,+# 5:9*4.: # I'&: # L-1%:C71 # 7(%
*7&:':%353#5'.'1-,%(!"#"$%M#7(;(9*61P

W"!"!"#�#-#%&(%-^%1'.%&(!"#"$%&'P#-':&:)71#:.(+%.(#9(6:7(#$@#(;*#%(
21%&(#-'*6:'(#%(#%#6:%&1#$#L2:;*6*471#*#3#HZMg#&:72:7I*5(#7:3&'(;*9(I*5:
.+(;*&(&*+71c.+(7&*&(&*+7*/#12;*.(#3#RZ#*#HZ@#(#3#01+1'3#8YZ#+:16(#5:
*9'():7( # 1+( # -15(+(g # 7:<&1 # -(;(&(;7*5* # 0;(%1+* #/\f ( z\ (12 # *%&*/ # 3
%&(72('2716#5:9*.3#L#+/\+$'Mg#143+(7:#.'(5,:#."#0'"#####6-1f(6TXf(6*1f(6zXg#~#6
��f(#g#':23.I*5(#."#0'"#c,#6#3#.(.+1E7*/#9(6:7*I(#L"#',%MN\g#-':i*.%#.$�.%
L4:%&1Mg#3-'1<E:7:#."#0'" #-7f(1-f(-<# L^$'7%f(5"!'-1#"f(&%-%&Mg#31-<&(+(,:
7(%&(+(.(#9(6:7*4.:#-'16:7:#Lh+!"#"!Mg#&:72:7I*5(#31-<&(+(,(#7(%&(+(.(
&+'2*/#1%71+(#3#-'16:7*#*6"@#-'*2:+(#*#9(6"P#,=@/"&f(&"V"!(L%;(C*5(#3#RZ#*
HZMg # 7:%&(7(. #^<@-,#'&^+$�+,1'# * #%&^+$�+,1'# L* #'"$%-1'# 3 # 8YZMg
31-<&(+(,:#1C;*.(#5%(.(1#-161E710#0;"#3#%+*6#;*I*6(#-1&:7I*5(;(@#3#52"#*
67" # LV' ( 5% ( X"*'"l ( &% ( 5% ( X"*<%Mg # -1':6:E:7 # ':2 # ':4*P #-@ ( ."-%<%# L-12
3&*I(5:6#'36"#5:9"M"

W"!"N"#H(61#3#01+1'3#8YZ#*#RZP#7:(.I:7&1+(71 #$�% (3#21%&(#-'*6:'(
L-%,%$'f ( !$%V"1'f ( X"X%V'1% ((;* #!$+V'1%f ( -+V'1%f ( -&+V{'1% ( -+{Mg
*95:27(4(+(,: # -':i*.%( #^$$6 (%( #^$%6 (L^$%#'$%&@ # .(1 # * # -':2;19*P( ^$%Xf
^$%,"Mg#:;*9*5:#&*-(P #X2%X+&f(-a1+f(-!.%Mg#(%*6*;(I*17*#*#2*%*6*;(I*17*
-'1I:%* # &*-(P #5+z2h+!'f (*2h%&f ( "7+,'<{M7+,Mg # 3-1&':C( #-( # 39 #w("$@b'
L,"^'(-(&"1%,"&Mg#-(2:)7:#.17%&'3.I*5:#%(#,"X#36:%&1#,(LwX+&(,"X(w#'.'M"

W"!"\"#H(61#3#RZ#*#HZP#3-'1<E(+(,:#-14:&7*/#."#0'" #̂ 16f(^/6(L3#RZ#*
^*6f ( ^-6P #*%.d/\." ( 5$Z*."f ( -_#+& (}-%35:6�Mg # &:72:7I*5( # 31-<&(+(,(
7(%&(+.(#6%&(3#�#*#U#52"#6"'"#9(6:7"c-'*2"#2:.;"P#haV.%&(.a.%(L(;*P#1#"Va&@
5$Z1@Mf ( @ (.Z*%&(-a<@# LRZM@ #@ (^0#%&($aX@ (LRZ@ #HZMg # %-1'(2*471 # 5(+?(,:
7(%&(+.(#c/\@(3#\"#;"#67"#-':9:7&(#0;"#>#+'%&:P#^+/\]f(#+/\](L7(-1':21#%(#%&(72"
6,@#3#RZP(^+,]f(#+,]Mg#%3):7(#3-"#(1'*%&("

W"!"_"#�#01+1'3#8YZ#*#HZP #7:-1%&15(,: #2*%&*7.I*5: #*96:B3#-(2:)(
6:%&(#LU1.M#*#-(2:)(#-'(+I(#L�.M#L©%#%(@(v+&%*#'$M"

W"!"e" #� # 01+1'3 #8YZP # 7(%&" #6X@ (# 3 # \" # ;" # 67" # %+*/ # 0;(01;( # L##X%X@f
-#%/+X@M"

W"!"^" #� #RZP #� #* #U1. # 52" # ;*47*/ # 9(6"P #&a.% (L&%M@ # L^"M #1a5% (L1%Mg
(7(;1<.(#-15(+(#,(*(!(3#�cU1.#&*-(P#X"#�,%f(^"(._!%f#L.'M(^]*,%W

W"N"#H;:2:E:#1%1C*7:#,"-"#-,"6$+-'#-,"!(2*5(;:.&(#7(;(9*61P
W"N"!"#�#8YZ@#RZ#*#HZP#21%;:27*5(#9(6:7(#$#LRZ#*#8YZ#3#1+16#-10;:23

1%I*;*'(53 # *96:B3 # .1%1+%.1c':%(+%.10 # * # <36(2*5%.1c+15+1B(7%.10

NN# �(#3-1':B*+(,:#I'&(#1+*/#01+1'(#%(#01+1'*6(#%'-%.*/#*#C30('%.*/#2*5(;:.(&(@
.1'*%&*;*#%61#%;:2:E:#'(21+:P#J:I1#!XX!g#$+*E#c#;$~$W(X%V'<Wg#0'.W(!"#W#!XX_@#!XXWg
H1C1?:+#!XXeg#H&1ª.1+#!XX\"
N\#S1#5:#('/(*47(#1%1C*7(#-'*%3&7(#*#3#2'30*6#%'-%.*6#*#/'+(&%.*6#01+1'*6(#L+*2*P
0'.W(!"#W(!XXWP#!\Vc!\!M"

#^!



$N+O,PNQR+*STUVQW+)TXQVTRYZSTRN+RN+&NR[Z\XZNSV

2*5(;:.&(Mg#(.I:7(&%.*#%*%&:6#%&('*5:0#&*-(#L(.1#3+()*61#7:.(#6*<?:,(#2(
%3 # %+: # 21 # 7:2(+71 # RZ # * # HZ # &(.1B: # *6(;* # 2+1(.I:7(&%.* # %*%&:6P®¯Mg
7:-1%&15(,:#9C*'7*/#*#.1;:.&*+7*/#*6"#7(# # #6'Xg#3-1&':C(#-1%:%*+710#�P
,%�'(&"&(5$>1@ (L8YZM@ #.a.'(-<]!%(&"Va&@ (LRZM@ #z+.Z(1]&'(/\"#a,@ (LHZMg
-15:2*7: # (;&:'7(I*5: # +1.(;( # LZVX'f ( -d$"#'1',' ( {RZ@ #HZ{f ( (1%^-dV' ( {¨Z{f
1%^-#4'f(-%$"##1,'({8YZ{#c#6:%&1P#'VX+f(1+^-%V'f(-@$@1,'Mg#':6*7*%I:7I*5:
%*7&:&*4.10 # .16-('(&*+( # %( # 7(%&" # c+V%g # # 3-'1<E(+(,: #." # 0'" #-7f (*/�7f/g
-1%&15(,:#*7i*7*&*+(#L6(2(#':B:#3#HZ#*#+:16(#':&.1#3#RZMg#

W"N"N"#�#8YZ#*#RZP#2:;*6*47(#-15(+(#1&+1':71%&*#9(&+1':71%&*#+1.(;(
d#�f(y (*(°# L"@#Z(QRZQ@ #, V (Q8YZ@#2:;*6*471#*#3#HZQMg#2*%*6*;(I*5(#%:.+:7I:
1<�,P #^a,=' (LRZM@ #^!,=' (L8YZMg #3 #.1':73 ##%X6 (*6(61 #CD>6 (L+�$Mg #%():&*
('/(*47*#1C;*I*#0;"#}5:%&*�P#V+&f(V+*f(V+"""

W"N"\"#�#RZ#*#HZP#%(43+(7#-':9:7&#,_#+&(LRZM#Q#,"#a&(LHZM#}.35:6�g#0;"
1C;*I* # %( #�+#'# 3 # RZ( (L-+ ( -'&ha#'M@ # 1271%71 #�%#' (3 # HZ # L-#$*d#'1
}9(+'<(+(&*�Mg #*6( #7:.1;*.1 #1%1C*7( #.15: # %3@ #*%&1+':6:71@ #%+15%&+:7: #*
-'*9':7%.1c&*614.*6#2*5(;:.&*6(#L+*2*#7*):Mg

W"N"_" #� #HZ # * # 8YZP # 2*%*6*;(I*5( # %:.+:7I: #6X<�6!< (L!<+1"{X<+1"Mg
7(%&"#6+(#3#�#52#*6"#)"'"#7(#c'g#7(%&#6@(#3#\"#;"#-':9"#0;"#&*-(#'(2*&*##*#&'4(&*
L*7(4:@ # 31-<&:7 # .12 # %+*/ # 0;"M # 3 # HZ # L$ZX@f ( 1-/\@M@ # 1271%71 # cX@ (3 # 8YZ
L$"X%X@f (1*/%X@ML&(.1B:@ #31-<&:7#.12#%+*/#0;"Mg #.'(E*#1C;*.#*7i*7*&*+(
LC:9#.'(5,:0#c%M"

W"N"e"#H(61#3#8YZP#0;"#:7.;*&*.:#3#7::7.;*&*4.15#-19*I*5*#L�+1+(X:�f
�+*(!'(T',<>1Mg#$#52"#;*47:#9(6"#!"#;"P#-(&!."&(L3-"#.1%1+%.1c':%(+%.*#1C;*.P
-(&"."&Mg#."#0'"#/$6�7$6"

W"N"^"#H(61#3#RZP#6:&(&:9(#*#(%*6*;(I*5( #3#1C;*.3 #-Z&.+ (L� #-#'.+Mg
7(%&"#6+&(3#2:.;*7(I*5*#9(6"c-'*2"#':4*#3#$cU1.#52#"*#67"#*#3#�#67"P#.'(".a&
5+<a& ( ,_h@f ( - ( 1a& ( ,$'1,a& ( <Z.7'&f ( X'V ( "#a& ( <@+Z&f ( - ( "#a&% ( /\$.a&%
5'$VZ7%g#7(%&"#6'(3#Z#*#U1.#67"#*6#)"'"#7(#c'P#^"(-#ZX5'f({"X{(<%#ZX'g#-':9:7&
0;"#}-197(+(&*�P #^"T.Z#'&g#7(%&" #6+ (3#\";"#67"#-':9:7&(#0;" #b>>#*#b>>>#+'%&:P
._-+f (X$zag #7(-1':21 #%( #671)*7%.*6#1C;*I*6( #*6" #%'" #'" # &*-(P # #̂ $Z7%f
1a<7%@ # 5(+?(53 #%: #* #67" #1C;*I* #&*-(P #^$Z/\%&%f (1+</\d&%f ( VZ!'./\%&%( {%(
2*6*73&*+7*6#97(4:,:6{#L3-"#.1%1+%.1c':%(+%.*P#1+<%�%f(^$'-%�%M"

W"N"W" # H(61 # 3 # HZP # 7:.1;*.1 # 1%1C*7( # %-:I*i*47*/ # *%&1+':6:71
.1%1+%1c':%(+%.16#*#-'*9':7%.1c&*614.*6#2*5(;:.&*6(#L+*2*#7*):M"

W"\"#H;:2:E:#^$%T$+.-,"61%&"/,+#2*5(;:.(&%.:#1%1C*7:#7(;(9*61P
W"\"!"#�#01+1'3#8YZ@#RZ#*#HZP#7:*96:,:71#6<(L3#8YZ#%(61#2:;*6*471Mg

216*7(7&7( # (7(;*&*4.( # .16-('(I*5( # -'*2:+( # L%( # 1%&(I*6( # %*7&:&*4.:
.16-('(I*5:Mg#31C*4(5:7(#3-1&':C(#:7.;*&*.:#T'&W(T'(-',"(<%7+#-%g#3-1&':C(
%&('*5*/#1C;*.(#&'-"#0;"#-'*2"#L17*/#%(#143+(7*6#*;*#(7(;1<.*#*96:,:7*6
%30;(%7*.16 # 3 # 1%71+*M # &*-(P ##%b+.f ( -#$*+.f ( X".+*+.g # &:72:7I*5(
31-<&(+(,( # 7(%&(+(.( # &+'2*/ # 1%71+( # cM( 3 # 9(6"c-'*2" # 2:.;" # L.'*"f (&"V"f
!"#+b"@ #1$+�"Mg # 1C;*I* # 3-*&7: # 9(6"P #,"V{,@Vg # 0;" # 1C;*I* # %( # *&:'(&*+7*6
%3i*.%16#c@#'P #,@^%#'1(L8YZM@(,@^@#Z<(LRZM@ #,@^]#'1f(-'h@#Zh+(}%(,(,:�@
T',"^@#Zh+ (}%(/'(7(�( LHZMg#':23I*'(7*#1C;*I*#N"#;"#67"#*6-:'(&*+(#.(1#*
7(%&" # c+1+ (LV+1+f ( ^%1+Mg # 21%&( # '(%-'1%&'(,:7( # 3-1&:C( # L7(56(,: #3 #8YZM

^N



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

7(%&(+.( # % # :;:6:7&16 #, (3 # 2:'*+(I*5*P #1"$5%/,'# L8YZMg ##"X+.d/\,'f
^'^$d/\,'f(-1$d/\,' (LRZMg #/\Z*,'# LRZ@HZMg #&'&d/\,'f(^$aX%/\,' (}-':B*I(�
LHZM"((

W"\"N"#�#RZ#*#HZP#143+(7*#-1;30;(%7*. #�# L%(#+('*5(7&(6(P #�'f('�"""MQ3
%+*6#RZ#*939:+#R#*#TQg#.179:'+*%(71()g#-1%&15(,:#(i'*.(&((�g#5:2(7#(.I:7(&
d#+,-^%$'1"$.%(L+*2*#*#W"N"!"Mg#^"-1^"T%1%#.%(/<'.#3#-'*2:+(#*#-15:2*7*/
C'15:+(g #7:+'<:,:#51&1+(,(#.12#-15:2*7*/#&'-"#0;"#-'*2"#L,]^+.f (%T!]5+.f
-,<_^+.{-,<"^a.Mg(671)*7%.*#1C;*I*#5:271%;1)7*/#*6"#6"'"#%(#7(%&"#c"#+{6
+#Ig#3-1&':C(#:7.;*&*4.*/#1C;*.(#;*47:#9(6"#\"#;"#52"@#)"'"#3##�."

W"\"\" #H(61 #3#HZP #3-'1<E:7 #-(2:)7* #%*%&:6 #L2:;*6*471 #* #3#8YZP
U1.]l.Mg #&:72:7I*5( #9(6:7:#&+'2*/#%(#6:.*6#(i'*.(&*6(#L/\f (3( �&f (+g #7(
-'"P #/\+-1(6 (&+-1Mg#3-1&':C(#L':&.(M#-'1<*':7*/#7(%&"#c+#%{6"#%#L*# # #c@#+M(3
67" # 5:271%;1)7*/ # * # 2+1%;1)7*/ # *6" # 6"'" # L-]X"#%# * #-]X"#+f ( ,$'=a#% (*
,$'=_#%f(,$'=_#+Mg#1C;*.#-'*%+157:#9(6"#\"#;"#)"'"P#h_V.'g#1C;*.#;*47:#9(6"
!"#;"#3#$#52"P#L%TM#&a.+g#&:72:7I*5(#=�<\@#.(1#*#9(6:7(# #<(%(#=@#.(%(#h(L.(1#3
-'*9':7%.1c53)7161'(+%.16#01+1'716#&*-3M"

W"_" #�#01+1'*6(#.15*#%3#-':26:&#1+10#*%&'()*+(,(#-1%&15: #*#2'30:
C'157:#1%1C*7:#.15:#%3#9(5:27*4.:#%+*6#%'-%.*6#2*5(;:.&*6(#7(#.15:#%61#%:
1+2:#1271%*;*@#*;*#%(61#2+(6(#12#,*/"#$971%*61@#3#7(%&(+.3#&:#1%1C*7:"

W"_"!" # �(5:27*4.: # 1%1C*7: #*@&'X%V-,"6#"V#"b'.-,"!@ #,"-"#-,"6
$+-'#-,"!N_+*##^$%T$+.-,"61%&"/,"!+2*5(;:.&(#-'*%3&7:#3P

W"_"!"!" #;#%&('.'<%T%$'.%&(!"#"$%&'P#03C?:,:#0;(%( #~# L3#0;(+716M#3
+:E*7*#-1;1)(5(#L7:<&1#6(,:#3#RZM#*#,:01+(#%3-%&*&3I*5(#%(##@#Vg#3-1&':C(
32+15:7*/#1C;*.(#;*47*/#9(6"#%+(#&'*#;*I(#3#�#*#�.# #*#<*':,:#i3&3'%.:
.17%&'3.I*5: #X'±^$+T+.1 (L*71+(I*5: #7(%&(;:#7(5+:'1+(&7*5: #-12#3&*I(5:6
%&'(7*/ # 7:%;1+:7%.*/ # 5:9*.( # %( # .15*6( # %3 # %+* # 1+* # 01+1'7*I* # 21<;* # 3
.17&(.&g#3#C(7"#01+"#c#3&*I(5#'36"#5:9*.(Mg#

W"_"N" # k%1C*7: #*@&'X%V-,"6#"V#"b'.-,"!+ * #,"-"#-,"6$+-'#-,"!
2*5(;:.&(P

W"_"N"!"#� #-#%&('.'<%T%$'.%&(!"#"$%&'P#%&(C*;7*5(#-19*I*5(#i17:6:
� (3#i171;1<.*6#%*%&:6*6(#L+*2*P #C(7" # 01+" #* #&'%&:7*4.*#01+" #&*-Mg #T$6
�TX$6# L+*2*P#C(7"#01+"Mg#5(+?(,:#%:.+:7I: #�*�6# 3#&'-"#-'*2"#0;"#7(#c-1%1%
&*-(P#"/%*�+.(Li17:&%.*#('/(*9(6Mg#*96:,:7#-1;1)(5#:7.;*&*.(#L*71+(I*5(
7(%&(;(#-12#3&*I(5:6#7:%;1+:7%.*/#C(;.(7%.*/#5:9*.(Mg#&:72:7I*5(#-':;(9(
*6"#)"'"##7(#%30;"#L-&$1f(-"<M#3#.(&:01'*53#*6"#6"'"

W"_"N"N"#� #)3P#7(%&"#c% (3#�#*#U1.#52"#*6"#)"'"#7(#c'( (Lza.%f(^"(-_5%Mg
7(%&" # c"& (3#$#52" #*6"#)"'" #7(#%30;"@ #7(%&(1 #12#%&('*5:0 #1C;*.(#$#7(# cV%# *
71+*5:0#7(#6"&#L%#71+*6#51&1+(,:6#%30;(%7*.(MP#-"=_&f(&'*�\_&g#+';1#)*+(
&:72:7I*5(#2:-(;(&(;*9(I*5:#3#-'16:7*#*6"#)"'"#%(#1%71+16#7(#,f(!f(~P#$],%f
L@M #^'^$d,%f (L.'M #&"1d,%f (,$]*,%f(/\Z#�,%g #143+(7*#('/(*47*#1C;*I*#U1.
67"#*6"#)"'"#7(#c'P #@(/\dz&'f(^"(<%#ZX'f(^"(�'5$d,'f(^"(-",Z7%g#('/(*47*
671)*7%.*#7(%&(+I* #*6" #6" #* #%'" #'" #3#U1. #*#$P # L.'l (-M( ,_<%f ( @ ( T@5df (^"
-Z<'*%f(-(._#�7%f(-(#"<_#%(L.(1#3#C(7"#01+"Mg

N_# J12 # &:'6*716 #,"-"#-,"6$+-'#-,% ( X%V'<+,'1 (-12'(936:+(61 # * #-&+X+$+#-,6
#$*'/,%#01+1'7*#&*-"

#^\



$N+O,PNQR+*STUVQW+)TXQVTRYZSTRN+RN+&NR[Z\XZNSV

W"_"\"#�(5:27*4.:#1%1C*7: #,"-"#-,"6$+-'#-,"!+*#^$%T$+.-,"61%&"/,"!
2*5(;:.&(P

W"_"\"!" # � #)3 ( % ( ;3P # (i'*.(& #� (21C'1 # 9(%&3-?:7g # 7(-1':21 # %( #-@
3-1&':C?(+(#%:#*#�-g#-14:&7(#%:.+:7I(#�#6g#2:%171'*9(I*5(#.'(5,*/#9+347*/
%30;"Neg#143+(7#(1'*%&#L':&.1#3#RZMg

W"_"\"N"#�#(;3+*#023P#7(%&"#c+(3#�#52"#;*47*/#9(6:7*I("
W"_"\"\"H(61#3#;3P#:7.;*&*4.*#1C;*I*#;*47*/#9(6"#!"#*#N"#;"#67"P #.%f

#%l(.+f(#+�²g#)*+(#3-1&':C(#(1'*%&(#*#3-1&':C(#7(%&"#c"&"(3#!"#;"#67"#(1'*%&(
LdX"&"f(VaX"&"M"#

[" # J1<&1 # %61 # 3 # (7;*9* # 5:9*4.10 # 6(&:'*5(;( # &'*53 # 01+1'( # +:E
3%&(71+*;*#.(.1#9(5:27*4.:#1%1C*7:#.15:#*/#-1+:9353@#&(.1#*#1%1C*7:#.15:
*/#%-(5(53#%(#7:.*6#%'-%.*6#2*5(;:.&*6(@#3#7(%&(+.3#E:61#%(61#*9;1)*&*
.'(5,:#9(.?34.:@#C:9#-17(+?(,(#+:E#01':*9;1):7*/#1%1C*7("

["!"#D(5C*&7*5:#*#7(5+*<:#1%1C*7(#(7(;*9*'(7*/#01+1'(#-1+:9353#*/@
C:9#%36,:@#%(#<*'*6#9(-(27153)71%;1+:7%.*6#&:':716#.(#9(-(23#12#;*7*5:
1.1 # .15: # %: # %3%&*4: # 4*&(+ # %71- # *910;1%( # .15: # 0:7:&%.* # '(92+(5(53
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