
�>���G �A�/�, �?���H�@�y�k�j�d�k�y�e�N

�?�i�i�T�b�,�f�f�?���H�X�H�����b�X�7�`�f�?���H�@�y�k�j�d�k�y�e�N

�a�m�#�K�B�i�i�2�/ �Q�M �k�e �L�Q�p �k�y�R�N

�>���G �B�b �� �K�m�H�i�B�@�/�B�b�+�B�T�H�B�M���`�v �Q�T�2�M ���+�+�2�b�b
���`�+�?�B�p�2 �7�Q�` �i�?�2 �/�2�T�Q�b�B�i ���M�/ �/�B�b�b�2�K�B�M���i�B�Q�M �Q�7 �b�+�B�@
�2�M�i�B�}�+ �`�2�b�2���`�+�? �/�Q�+�m�K�2�M�i�b�- �r�?�2�i�?�2�` �i�?�2�v ���`�2 �T�m�#�@
�H�B�b�?�2�/ �Q�` �M�Q�i�X �h�?�2 �/�Q�+�m�K�2�M�i�b �K���v �+�Q�K�2 �7�`�Q�K
�i�2���+�?�B�M�; ���M�/ �`�2�b�2���`�+�? �B�M�b�i�B�i�m�i�B�Q�M�b �B�M �6�`���M�+�2 �Q�`
���#�`�Q���/�- �Q�` �7�`�Q�K �T�m�#�H�B�+ �Q�` �T�`�B�p���i�2 �`�2�b�2���`�+�? �+�2�M�i�2�`�b�X

�G�ö���`�+�?�B�p�2 �Q�m�p�2�`�i�2 �T�H�m�`�B�/�B�b�+�B�T�H�B�M���B�`�2�>���G�- �2�b�i
�/�2�b�i�B�M�û�2 ���m �/�û�T�¬�i �2�i �¨ �H�� �/�B�z�m�b�B�Q�M �/�2 �/�Q�+�m�K�2�M�i�b
�b�+�B�2�M�i�B�}�[�m�2�b �/�2 �M�B�p�2���m �`�2�+�?�2�`�+�?�2�- �T�m�#�H�B�û�b �Q�m �M�Q�M�-
�û�K���M���M�i �/�2�b �û�i���#�H�B�b�b�2�K�2�M�i�b �/�ö�2�M�b�2�B�;�M�2�K�2�M�i �2�i �/�2
�`�2�+�?�2�`�+�?�2 �7�`���M�Ï���B�b �Q�m �û�i�`���M�;�2�`�b�- �/�2�b �H���#�Q�`���i�Q�B�`�2�b
�T�m�#�H�B�+�b �Q�m �T�`�B�p�û�b�X

�o�2�`�b �m�M�2 �+�2�`�i�B�}�+���i�B�Q�M �+�Q�M�i�B�M�m�2 �/�2�b �H�Q�;�B�+�B�2�H�b �+�`�B�i�B�[�m�2�b �2�M
���û�`�Q�M���m�i�B�[�m�2

�o�B�M�+�2�M�i �G�Q�m�B�b�- �*�H���m�/�2 �"���`�Q�M

�h�Q �+�B�i�2 �i�?�B�b �p�2�`�b�B�Q�M�,

�o�B�M�+�2�M�i �G�Q�m�B�b�- �*�H���m�/�2 �"���`�Q�M�X �o�2�`�b �m�M�2 �+�2�`�i�B�}�+���i�B�Q�M �+�Q�M�i�B�M�m�2 �/�2�b �H�Q�;�B�+�B�2�H�b �+�`�B�i�B�[�m�2�b �2�M ���û�`�Q�M���m�i�B�[�m�2�X
�G�2�b �h�2�+�?�M�B�[�m�2�b �/�2 �H�ö�A�M�;�2�M�B�2�m�`�- �k�y�R�N�- �T�T�X�_�û�7 �, �>�3�y�e�y �p�R�X ���?���H�@�y�k�j�d�k�y�e�N��

https://hal.laas.fr/hal-02372069
https://hal.archives-ouvertes.fr


! "
"

#$%&"'($")$%*+,+)-*+.(").(*+('$"/$&"0.1+)+$0&")%+*+2'$&"
$("-3%.(-'*+2'$"

"

#+()$(*"45678"9:;"<$)=(+2'$&"-3%.(-'*+2'$& ""

>?"%'$"8-+(*@A$-("B!!B!"C-0D-"E%-()$"

F+()$(*!G0.'+&H+(*%-/$,G1.'FG,%"

"

I0-'/$"C;J5K"7K8;"4;;8 @IKJ8 "

?"-F$('$"/'").0.(($0"J.)=$"B!LB!"<.'0.'&$"E%-()$ ""

)M-%.(H0--&G,%""

"
!"#$%" ! "&'( )*%+,'$-( #'./'$,#( $/010#')/( 2'#( #3#/4%'#( '/( 2'#(

1*50.0'1#( .,0/06$'#7( 2*)/( 1'#( 2"890119).'#( :*$,,90')/( ')/,9;)',( 2'#(
:',/'#(2'(<0'#(=$%90)'#>(?'/(9,/0.1'(#@0)/",'##'(9$(2"<'1*::'%')/('/(
A(19(.',/080.9/0*)(2'#(1*50.0'1#(.,0/06$'#7(9<'.($)'(011$#/,9/0*)(29)#(1'(
2*%90)'(2'(1@9",*)9$/06$'>(B1(#*$105)'(1'#(20880.$1/"#(,').*)/,"'#(')(
')/,':,0#'('/(1@"/9/(2'#(:,9/06$'#(:*$,(%'//,'(')(:',#:'./0<'(6$'16$'#(
:0#/'#(2@9%"10*,9/0*)#(:*##0+1'#(2'(.'11'#C.0>(B1(2"%*)/,'()*/9%%')/(
1@0)/",D/( 2@0)/"5,',( :1$#( "/,*0/'%')/( '/( 2'( 89E*)( .*)/0)$'( 1'#(
.*)/,90)/'#( 2'( 19( .',/080.9/0*)( 9$( :,*.'##$#( 2'( 2"<'1*::'%')/( 2'#(
1*50.0'1#>(F*/,'( :,*:*#0/0*)( '#/(2'( )*$#(0)#:0,',(2'#(<91'$,#(9501'#(
:*$,( ,":*)2,'( 1'( :1$#( /G/( :*##0+1'( 9$-( '-05').'#( 2'( .',/080.9/0*)(
9::10.9+1'#( 9$( 2"<'1*::'%')/( 2'#( 1*50.0'1#>( ?@'#/( .'( 6$'( )*$#(
9::'1*)#(19(.',/080.9/0*)(.*)/0)$' >(((

!!H*/#( .1'8#I J5010/"7( B)5")0',0'( 2$( K*50.0'17( L,*.'##$#( 2'(
&"<'1*::'%')/7( J##$,9).'( M$910/"7( ?',/080.9/0*)7( J",*)9$/06$'7(
N3#/4%'#(O%+9,6$"#7(N/9)29,2#7(&PCQRS(?7(&PTUV7(BO?(WQUXS"

7G! 7K<J596I<75K "

N("-3%.(-'*+2'$"D-+&"O0'&"0-%1$D$(*"/-(&"0$&"*%-(&O.%*&P"0-"
O%./')*+.(" /Q3($%1+$P" 0$" (')03-+%$P" 0-" ,+(-()$P" 0-" &-(*3" .'" 0$&"
-OO0+)-*+.(&"D+0+*-+%$&P"/$"(.DM%$'R"&S&*TD$&"&.(*"2'-0+,+3&"/$"
U)%+*+2'$&QG"4-")%+*+)+*3! "/Q'("&S&*TD$"$&*"/3,+(+$"$("%$1-%/"/$&"
).(&32'$()$&" 2'Q'($" /3,-+00-()$" /$" )$" &S&*TD$" O.'%%-+*"
$(*%-+($%" /$&"O$%*$&" /$" F+$" ='D-+($&" .'" '($ " /$&*%')*+.(" /$"
D-*3%+$0G"V'-(/" '($" ,.()*+.(" /Q'("&S&*TD$"$&*"W'13$")%+*+2'$P"
'($" -'*.%+*3P" ).DD$" 0QN'%.O$-(" ;F+-*+.(" 8-,$*S" ;1$()S"
XN;8;Y" O.'%" 0$&" -3%.($,&" )+F+0&P" 0-" 9+%$)*+.(" :3(3%-0$" /$"
0Q;%D$D$(*" X9:;Y" O.'%" 0$&" -3%.($,&" /QN*-*" D+0+*-+%$&" $*"
1.'F$%($D$(*-'RP" .'" 0Q;'*.%+*3" /$" 8Z%$*3" K')03-+%$" X;8KY"
O.'%"0$"/.D-+($"(')03-+%$P"$R+1$"13(3%-0$D$(*"2'$"0$"O%.)$&&'&"
/$"/3F$0.OO$D$(*"/'"&S&*TD$"-+*"&'+F+"'($"D3*=./.0.1+$"/.(*"
0$&" /3D.(&*%-*+.(&" &.(*"%$).(('$&").DD$ "-))$O*-M0$&G" I$**$"
-' *.%+*3P".'".%1-(+&D$"/$")$%*+,+)-*+.(P"%3-0+&$".'",-+*"%3-0+&$%"'("
.'" O0'&+$'%&" -'/+*&" -,+(" /$" &Q-&&'%$%" /$" 0-" ).(,.%D+*3" /'"
O%.)$&&'&" /$" /3F$0.OO$D$(*" +(/'&*%+$0" -F$)" 0$&" .MW$)*+,&"
O%$&)%+*&" /-(&" 0$&" %3,3%$(*+$0&" (.%D-*+,&" %$).(('&" /-(&" 0$"
/.D-+($").()$%( 3G"N("-3%.(-'*+2'$P"&$'0&"0Q-3%.($,P"'($"=30+)$"
.'" '(" D.*$'%" &.(*" .,,+)+$00$D$(*" )$%*+,+3&G" I$O$(/-(*P" -F$)"
0Q+(*$(&+,+)-*+.(" /$" 0Q'*+0+&-*+.(" /$" 0.1+)+$0" /-(&" 0$&" &S&*TD$&"

"
! "4-")%+*+)+*3"XIY"/$&",.()*+.(&"-&&'%3$&"O-%"'("&S&*TD$"$&*"3*-M0+$"$("%$1-%/"/$&"
3F3($D$(*&"%$/.'*3&"2'+"O.%*$(*"&'%")$&",.()*+.(&G"N00$"$&*")-0)'03$"$("O%$(-(*"

$DM-%2'3&" )%+*+2'$&" XO.'%" 0-" &'O$%F+&+.(P" 0$" ).(*%[0$P" 0-"
).DD-(/$P"0-"&3)'%+*3\YP"+0"$&*"+(/+&O$(&-M0$"/Q-OO0+2'$%"/$&"
.MW$)*+,&"&O3)+,+2'$&" -'"/3F$0.OO$D$(*" /$"&S&*TD$&"/.(*" 0$&"
,.()*+.(&"&.(*"$&&$(*+$00$D$(*"&'OO.%*3$&"O-%"0$&"0.1+)+$0&"]".("
O-%0$%-"O-%"-M'&"/$"0-(1-1$"/$"U)$%*+,+)-*+.("0.1+)+$00$QG"

4Q$,,+)-)+*3"/$"0-"/3D-%)=$"/$")$%*+,+)-*+.("$&*"%$).(('$"$*"
$00$"$&*"+().(*.'%(-M0$"/-(&"0$&"/.D-+($&")%+*+2'$&"%310$D$(*3&G"
I$&" 3F-0'-*+.(&" +(/3O$(/-(*$&P" /$D-(/3$&" O-%" 0Q-'*.%+*3" /$"
)$%*+,+)-*+.(P"&.(*"O%+D.%/+-0$&"O.'%"1-%-(*+%"^"0Q$(F+%.(($D$(*"
/'"&S&*TD$"$*"^"&$&",'*'%&" '*+0+&-*$'%&" '(" (+F$-'" /$" ).(,+-()$"
).(,.%D$"^")$0'+"-**$(/'"O.'%"0$").(*$R*$"/Q$DO0.+G"9-(&"(.*%$"
&.)+3*3"-)*'$00$P"0$"%[0$"/$"0Q-'*.%+*3"$&*"/$"&$"O.%*$%"1-%-(*"/$F-(*"
0$&"*+$%&"2'Q'("&S&*TD$")%+*+2'$"O$'*"_*%$"D+&"$("&$%F+)$"-F$)"'("
(+F$-'"/$"%+&2'$"-))$O*-M0$"O.'%"3F+*$%"/$"D$**%$"$("/-(1$%"0-"
F+$" /Q-'*%'+G" IQ$&*" '(" *+$%&" /$" ).(,+-()$" 2'+" /30+F%$" /$&"
)$%*+,+)-*&G""

9$&" (.%D$&" .(*" 3*3" 3)%+*$&" O.'%" /3,+(+%" /$&" -)*+F+*3&"
*$)=(+2'$&"$*"/$&"O%.)$&&'&"-F$)"O.'%".MW$)*+,&"/$"/3*$)*$%"/$&"
$%%$'%&"-F-(*"2'Q$00$&"($"&.+$(*"O0'&"%-**%-O-M0$&G"I$O$(/-(*P".("
).(&*-*$"2'$"0-"D+&$"$("`'F%$"/$&"%3,3%$(*+$0&"(.%D-*+,&"O-%"0$&"
+(/'&*%+$0&" $&*" &.'F$(*" ).(&+/3%3$").DD$" *%T&" 0.'%/$" $*" *%T&"
).Z*$'&$"ab+0/$%D-("cLL?d"ab+0/$%D-("cLLedG"4-")$%*+,+)-*+.("
$&*"&.'F$(*"F'$").DD$"'($").(*%-+(*$P"+(/'+&-(*"/$&"-)*+F+*3&"
).DO03D$(*-+%$&"W'13$&"&'O$%,0'$&"$*"$(1$(/%-(*"/$&"&'%).'*&P"
).DD$"0-"%3/-)*+.("/$"/.)'D$(*"/$"&O3)+,+)-*+.("/'"0.1+)+$0P"0-"
).(/'+*$"/$"%$F'$&"X/Q$R+1$()$&P"/$"O%.)3/'%$&"$*"/$"%3&'0*-*&"
/$" *$&*YP" $*"0-" 1$&*+.(" $(" ).(,+1'%-*+.(" /$" 0Q$(&$DM0$" /$&"
303D$(*&"/Q+(13(+$%+$G"N("O%-*+2'$P")$&"-)*+F+*3&"&.(*"*%T&"O$'"
&.'F$(*").(/'+*$&"O-%"0$&"+(/'&*%+$0&"$("O=-&$"/$"O%.*.*SO-1$G"
N00$&"&.(*"&.'F$(*").(/'+*$&"2'$02'$&"*$DO&"-F-(*"0$&"-'/+*&"/$"
)$%*+,+)-*+.(G"I$%*$&P"0-")$%*+,+)-*+.("-"'(").Z*P"O'+&2'Q+0"$&*"F%-+"
2'Q$00$"$(*%-f($"/$&"-)*+F+*3&").DO03D$(*-+%$&"^"'("O%.)$&&'&"
/$"/3F$0.OO$D$(*"&*-(/-%/P"D-+&"g",-+%$"/$"0-")$%*+,+)-*+.("h"-'"
/$%(+$%"D.D$(*P"-O%T&"'($"O=-&$"/$"O%.*.*SO-1$P"O%3&$(*$"'("
%+&2'$" $().%$" O0'&" ,.%*" /Q-'1D$(*-*+.(" /$&" ).Z*&" /'&" -'R"
-)*+F+*3&"/$"%3*%.@+(13(+$%+$G"

I$&"-)*+F+*3&"/$")$%*+,+)-*+.("D3%+*$%-+$(*" /Q_*%$").(/'+*$&"
-'",+0"/'"/3F$0.OO$D$(*"O.'%"$("D+(+D+&$%"0Q+DO-)*",+(-()+$%G"

$(").DO*$"0-",%32'$()$"/Q.))'%%$()$"XEY"/$&"3FT($D$(*&"%$/.'*3&P"0$'%"1%-F+*3"
X:Y"$*"0$'%"/3*$)*-M+0+*3"X9Y"i"I"j"E"k":"k"9G"



c"
"

N(" .'*%$P" _*%$" )-O-M0$" /Q-OO.%*$%" /$" D-(+T%$" ).(*+('$" /$&"
1-%-(*+$&" /$").(,.%D+*3" %$(/%-+*" 0$" O%.)$&&'&" (.(" &$'0$D$(*"
D.+(&" ).'*$'R" D-+&" -'&&+" O0'&" O$%,.%D-(*G" 70" &$%-+*" /.()"
+(*3%$&&-(*" /$" D+$'R" +(*31%$%" 0$&" -)*+F+*3&" %$2'+&$&" O-%" 0-"
)$%*+,+)-*+.("/-(&"0$"O%.)$&&'&"/$"/3F$0.OO$D$(*"O.'%"2'Q$00$&"
&.+$(*"%3-0+&3$&"O0'&"$,,+)-)$D$(*P"$*"-F$)"'("$,,.%*"D.+(/%$G"

E-)$" ^" )$*" 3*-*" /$&" O%-*+2'$&P" 0$" ).(1%T&" -D3%+)-+(" +()+*$"
0Q-'*.%+*3" -D3%+)-+($" /$" )$%*+,+)-*+.(" 0-" E$/$%-0" ;F+-*+.("
;/D+(+&*%-*+.(" ^" -0031$%" 0$&").(*%-+(*$&" -,+(" /$" %3/'+%$" 0$&"
).Z*&G" I$)+" O.'%%-+*" )$O$(/-(*" &$" ,-+%$" -'" /3*%+D$(*" /$" 0-"
&3)'%+*3G"6($"-0*$%(-*+F$"^")$**$".O*+.("&$%-+*"/$"O0'*[*")=$%)=$%"
^",-)+0+*$%"0-")$%*+,+)-*+.(P"O-%"$R$DO0$"$("0Q+(*31%-(*"/$",-l.("
O0'&"(-*'%$00$"-'R"O%.)$&&'&"/$"/3F$0.OO$D$(*"/$&"&S&*TD$&P"$*"
$("0Q.'*+00-(*G"

I$*"-%*+)0$"*%-+*$"/$"0-"O%.M03D-*+2'$"/$"0-")$%*+,+)-*+.(P"$("
&.'0+1(-(*"&.(" '*+0+*3"&'%"0$"O0-("&.)+3*-0G"70" .,,%$"0Q+(*3%_*"$*"
0Q.%+1+(-0+*3" /$" /.(($%" 0$" O.+(*" /$" F'$" /Q'(" D$DM%$" /Q'("
.%1-(+&D$" /$" )$%*+,+)-*+.(G" 70" -/%$&&$" $(&'+*$" O0'&"
&O3)+,+2'$D$(*"0$" /3F$0.OO$D$(*" /$" 0.1+)+$0&" )%+*+2'$&P"-F$)"
'($"+00'&*%-*+.("/-(&"0$"/.D-+($"/$"0Q-3%.(-'*+2'$G"70"&.'0+1($"
0$&"/+,,+)'0*3&"%$().(*%3$&"$("$(*%$O%+&$"$*"0Q3*-*"/$&"O%-*+2'$&"
O.'%" D$**%$" $(" O$%&O$)*+F$" 2'$02'$&" O+&*$&" /Q-D30+.%-*+.(&"
O.&&+M0$&" /$" )$00$&@)+G"70" /3D.(*%$" (.*-DD$(*" 0Q+(*3%_*"
/Q+(*31%$%" O0'&" 3*%.+*$D$(*" 0$&" ).(*%-+(*$&" /$" )$%*+,+)-*+.(" -'"
O%.)$&&'&"/$"/3F$0.OO$D$(*"/$&"&S&*TD$&"/$",-l.(").(*+('$G"

K.*%$" O%.O.&+*+.(" $&*" /Q-00$%" -'@/$0^" $*" /$" &Q+(&O+%$%" /$&"
F-0$'%&" -1+0$&" XO%./'+%$" %31'0+T%$D$(*"/$&" 0+F%-M0$&"
.O3%-*+.(($0&P"-))$O*$%"/$&")=-(1$D$(*&"/$"M$&.+(&P"F-0.%+&$%"
0$&"+(*$%-)*+.(&"$(*%$"0$&"+(/+F+/'&Y"O.'%"_*%$")-O-M0$"/Q-OO.%*$%"
O0'&" *[*" /-(&" 0$" /3F$0.OO$D$(*" $*" /$" ,-l.(" ).(*+('$P" /$&"
1-%-(*+$&"/$" ).(,.%D+*3" -'R" (.%D$&G" IQ$&*" )$" 2'$" 0Q-%*+)0$"
-OO$00$"g"I$%*+,+)-*+.("I.(*+('$"hG"

4-"&$)*+.("77"O.&+*+.(($"0$").(*$R*$"/$")$"*%-F-+0P"+(*%./'+*"
0-"O%.M03D-*+2'$"13(3%-0$"/$"0-")$%*+,+)-*+.("$*"O%.O.&$"'("3*-*"
/$&"O%-*+2'$&"+(/'&*%+$00$&"/-(&"/+,,3%$(*&"/.D-+($&"/Q-)*+F+*3"
X-'*.D.M+0$P" &-(*3P"(')03- +%$\Y G"4-" &$)*+.(" 777" %-OO$00$"0$&"
O%-*+2'$&"-)*'$00$&"$("D-*+T%$"/Q+(13(+$%+$"0.1+)+$00$"$*"$RO0+2'$"
$("2'.+"0$&".MW$)*+,&"/$")$%*+,+)-*+.(").(*%-+1($(*"0$"O%.)$&&'&"
/$" /3F$0.OO$D$(*" 0.1+)+$0"$(" -3%.(-'*+2'$" X.MW$)*+,&P"
%3,3%$(*+$0&P" ).(*%-+(*$&" +(/'+*$&P"$*)GGYG" I$**$" &$)*+.(" -(-0S&$"
31-0$D$(*").DD$(* "0-")$%*+,+)-*+.("$&*"F3)'$"O-%"0$&"+(/'&*%+$0&"
/'"&$)*$'%G"4-"&$)*+.("7#"/3F$0.OO$"2'$02'$&"O+&*$&"O$%D$**-(*"
/$"D+$'R"+(*31%$%"0$&"$R+1$()$&"/$")$%*+,+)-*+.("-'"O%.)$&&'&"/$"
/3F$0.OO$D$(*" 0.1+)+$0G" 4-" &$)*+.(" #" /3D.(*%$" 2'Q+0" $&*"
O.&&+M0$" /Q+(*%./'+%$" /$" 0Q-1+0+*3" /-(&" 0$" O%.)$&&'&" /$"
/3F$0.OO$D$(*" /$" 0.1+)+$0&" )%+*+2'$&" &.'D+&" ^" )$%*+,+)-*+.(G"
4Q-%*+)0$").()0'*"&'%"0-"(3)$&&+*3"$*"0Q+(*3%_*"/$",-+%$"3F.0'$%"0$&"
O%-*+2'$&"$("0$&"%$(/-(*"O0'&" -1+0$&"$*"$("&Q-OO'S-(*"&'%" /$&"
-OO%.)=$&"M-&3$&"D./T0$&"]"$00$""3*$(/")$&").()0'&+.(&"O.'%"0-"
)$%*+,+)-*+.(" /$" 0.1+)+$0&" )%+*+2'$&"^"/$&" /.D-+($&" -'*%$&" 2'$"
0Q-3%.(-'*+2'$".'"D_D$"O.'%"/$&"&S&*TD$&"(.("0.1+)+$0&G""

"
c"5("O-%0$"/$"U%+&2'$"-))$O*-M0$Q")-%"+0"(Q$&*"O-&"O.&&+M0$"/Q-**$+(/%$"'( "(+F$-'"
/$"%+&2'$"m3%."

77G! I 5K<Nn<N"N<"N<;<"9N8"oJ;<7V6N8 "

K.*%$"&.)+3*3"O%3F.+*P"2'Q$(")-&"/Q+()+/$(*P"0-"%$&O.(&-M+0+*3"
&.+*" %3O-%*+$" $(*%$" 0$&" /+,,3%$(*$&" O-%*+$&" O%$(-(*$&"i"0$"
).()$O*$'%"/'"&S&*TD$P"&.("'*+0+&-*$'%"$*p.'"0Q-'*.%+*3"2'+"$("-"
-'*.%+&3"0-"D+&$"$("&$%F+)$"$("1-%-(*+&&-(*"'("%+&2'$"-))$O*-M0$c"
$("%$1-%/"/$"0-"D+&$"$("/-(1$%"/$"0-"F+$"/Q-'*%'+"aA5JE"cL!BdG"

;O%T&" '(" %-OO$0" &'%" 0$" ).()$O*" /$" &-,$*S"X8$)*+.(" ;YP"0-"
&$)*+.("77"D.(*%$" 0Q+DO.%*-()$" &.)+3*-0$" /$" 0-" )$%*+,+)-*+.(P"
+(*%./'+*"0$"%[0$" /$&" -'*.%+*3&"$*"$RO0+2'$" /$" ,-l.("13(3%+2'$"
).DD$(*" )$00$&@)+" &Q-&&'%$(*" /$" 0-" D+&$" $(" ).(,.%D+*3" /$&"
&S&*TD$&"+(/'&*%+$0&"F+&@̂@F+&"/$"0-"%310$D$(*-*+.("X8$)*+.("CYG"
N00$"O%3)+&$"$(&'+*$"0$&"D+&&+.(&P"0$&"%[0$&"$*"0-"%$&O.(&-M+0+*3"
/$" 0-" 9+%$)*+.(" :3(3%-0$" /$" 0Q;%D$D$(*" /-(&" )$" ).(*$R*$"
X8$)*+.("I YG"o'+&"$00$"O%.O.&$" '("O-(.%-D-"/$&"O%.)$&&'&"/$"
)$%*+,+)-*+.(" /-(&" /+,,3%$(*&" /.D-+($&" D3*+$%&" X8$)*+.("9 Y" $*"
/3*-+00$" 0-" %310$D$(*-*+.(" $(" -3%.(-'*+2'$" X8$)*+.("NYG" N00$"
-(-0S&$"$(&'+*$"0$&"O.&*'%$&"$*"O%-*+2'$&"-)*'$00$&"/$&"+(/'&*%+$0&"
/-(&"'(").(*$R*$"/$")$%*+,+)-*+.("X8$)*+.("EYG"N00$"+(*%./'+*"O.'%"
,+(+%"0-"O%.M03D-*+2'$").(&+/3%3$"-+(&+"2'$"0$&".MW$)*+,&"/$")$&"
*%-F-'R"/$"%$)=$%)=$"X8$)*+.(": YG"

"#! $%&'()*+&,(%!-!./!0/12&3!
4-"0/12&3B",-+*"-OO$0"^"0-"*=3.%+$"/$&"&S&*TD$&"$*"0q+(13(+$%+$"

/$&"&S&*TD$&"O.'%"O%3F$(+%"0$&"-))+/$(*&"O%3F+&+M0$&"$*"%3/'+%$"
-'"D+(+D'D"0$&").(&32'$()$&"/Q-))+/$(*&"/q+DO%3F'&G"4-"&-,$*S"
).(&+/T%$" 0$&"O$%*$&" $("F+$" ='D-+($&" .'" 0$&" M0$&&'%$&P" 0-"
/$&*%')*+.(" /$"M+$(&P"0-"O$%*$"/Q'($"D+&&+.("$*" /$&"/.DD-1$&"
$(F+%.(($D$(*-'R" a4$F$&.(" cLLBdG" 70" &q-1+*" /q'($" -OO%.)=$"
O0-(+,+3$P"/+&)+O0+(3$"$*"&S&*3D-*+2'$"O.'%"+/$(*+,+$%P"-(-0S&$%P"
3F-0'$%P"30+D+($%"$*").(*%[0$%"0$&"/-(1$%&"*.'*"-'"0.(1"/'")S)0$"
/$"F+$"/q'("&S&*TD$"-,+("/$"O%3F$(+%".'"/$"%3/'+%$"0$&"-))+/$(*&G"

4$&" (.%D$&" %$0-*+F$&" ^" 0-" &-,$*S" O%$&)%+F$(*" '(" $(&$DM0$"
/q3*-O$&P"/$"/.)'D$(*&"0+F%-M0$&"$*"/$")%+*T%$&"/$"&.%*+$"-R3&"&'%"
0-"O0-(+,+)-*+.(P"0q-(-0S&$"$*"0-").()$O*+.(P"0-"D+&$"$("`'F%$P"0-"
F3%+,+)-*+.(" $*" 0-" F-0+/-*+.(P" 0-" 1$&*+.(" /$" ).(,+1'%-*+.(" $*"
0q-&&'%-()$"2'-0+*3"O.'%"0$"/3F$0.OO$D$(*"/q'("&S&*TD$")%+*+2'$"
aJ$DO$0" cL!>dG" N(" .'*%$P" $00$&" ,.%D'0$(*" 13(3%-0$D$(*" /$&"
-**$(*$&" ).()$%(-(*" 0-" )%3-*+.(" $*" 0q'*+0+&-*+.(" /$" 0-" *%-l-M+0+*3"
/-(&"0$"O%.W$*G""

4$&"-)*+F+*3&"0+3$&"^"0-"&-,$*S").DD$()$(*"/T&"0$&"O%$D+T%$&"
3*-O$&" /$" 0q30-M.%-*+.(" /'" ).()$O*" /-(&" '(" O%.W$*" $*" &$"
O.'%&'+F$(*"*.'*"-'"0.(1"/$"0-").()$O*+.(P"/$"0-"O%./')*+.(P"/$&"
*$&*&P"/$"0q'*+0+&-*+.(".O3%-*+.(($00$"$*"/'"%$*%-+*"/$"&$%F+)$G"4q'("
/$&" -&O$)*&"+(*3%$&&-(*" /$"0-" &-,$*S" $&*"/$" D$**%$"0q-))$(*" &'%"
0q+/$(*+,+)-*+.("$*"0-")0-&&+,+)-*+.("O%3).)$&"/$&"/-(1$%&"-,+("2'$"
/$&" D$&'%$&" ).%%$)*+F$&" O'+&&$(*" _*%$" O%+&$&" O.'%" 30+D+($%" .'"
D+(+D+&$%" )$&" /-(1$%&" -F-(*" 2'$" 0$&" /3)+&+.(&" /$" ).()$O*+.("
,+(-0$&" ($" &.+$(*" O%+&$&G" I$%*-+(&" O%+()+O$&" 13(3%-'R" 0-"
/+&*+(1'$(*"/$&"-'*%$&"-OO%.)=$&"/$"0-"&-,$*S"$*"/$"0-"1$&*+.("/$&"
%+&2'$&G"o-%D+"$'R"i"
¥! ).(&*%'+%$"0-"&-,$*S"$("O-%-00T0$"/'"&S&*TD$"$*"($"O-&"0-"*%-+*$%"

^"0-",+("/$"0-").()$O*+.("/'"&S&*TD$"]"
¥! O%+F+031+$%" /$&" -OO%.)=$&" 2'-0+*-*+F$&" O0'*[*" 2'$"

2'-(*+*-*+F$&"]"

B"K.'&"O%3,3%.(&").(&$%F$%"0$"*$%D$"-(10-+&"/$"&-,$*S"O.'%"3F+*$%"0$&").(,'&+.(&"
O.&&+M0$&"$(*%$"&3)'%+*3"X&$)'%+*SY"$*"&Z%$*3"X&-,$*SY"



B"
"

¥! %+$(" (q$&*" -M&.0'D$(*" &Z%]" 0-" &-,$*S" $&*" %-%$D$(*" 0$" M'*"
O%$D+$%" /-(&" 0-" ).()$O*+.(" /$" &S&*TD$&P" /$&" ).(,0+*&"
&'%F+$(($(*"$*"/$&").DO%.D+&"&.(*"(3)$&&-+%$&G"

r"0q-+/$"/$")$&"O%+()+O$&"13(3%-'RP"0$&"-(-0S&$&"&-,$*S"*$(*$(*"
/$" 13%$%" 0$&" /-(1$%&" -'" D.S$(" /$" O%.)3/'%$&" /q-(-0S&$P" /$"
).()$O*+.("$*"/$"1$&*+.(G""

4$&"O%+()+O-0$&"-)*+F+*3&").DO%$(($(*"a4$F$&.("cLLBdi"

¥! / $&"-(-0S&$&"/$&)$(/-(*$&"/$&"/-(1$%&"%$0-*+,&"-'"&S&*TD$P"
/T&" 0-" ).()$O*+.(" +(+*+-0$P" O.'%" 30+D+($%" .'" ).(*%[0$%" 0$&"
%+&2'$&P"$*"$(&'+*$"/'%-(*"*.'*$"0-"/'%3$"/$"F+$"/'"&S&*TD$P"
O.'%" 3F-0'$%" 0$&" D./+,+)-*+.(&" /'" &S&*TD$" .'" /$"
0q$(F+%.(($D$(*P""

¥! 0-" /.)'D$(*- *+.(P"0$" &'+F+" /$&" /-(1$%&P" $*" 0$'%" %3&.0'*+.("
X-F$)"*%-l-M+0+*3YP"

¥! 0-" ).()$O*+.(" O.'%" 30+D+($%" .'" ).(*%[0$%" 0$&" %+&2'$&" $*"
D+(+D+&$%"0$&"/.DD-1$&P""

¥! 0-"D-+(*$(-()$"/$&"&S&*TD$&"$*"/.)'D$(*&"/q+(,.%D-*+.("/$"
&3)'%+*3P"0-")%3-*+.("/$"%-OO.%*&"$*"/q+(,.%D-*+.(G"

4$&"+(/'&*%+$&"'*+0+&$(*"/+,,3%$(*$&"-OO%.)=$&"O.'%"-&&'%$%"'("
=-'*" (+F$-'" /$ " &-,$*S"]" )$O$(/-(*P" 0$&" *$)=(+2'$&" /q-(-0S&$"
%$O.&$(*" '(+2'$D$(*" &'%" 0$&" ).DO3*$()$&" $*" 0q$RO$%*+&$" /$"
0q+(13(+$'%" &-,$*SG" 5(" O$'*" /+F+&$%" 0$&" -OO%.)=$&" $(" /$'R"
,-D+00$&"i" 0$&" D3*=./$&" 2'-0+*-*+F$&" $*" 0$&" D3*=./$&"
2'-(*+*-*+F$&G"4$&"/$'R"-OO%.)=$&"O-%*-1$(*"0q.MW$)*+,"/$"*%.'F$%"
/$&"/3O$(/-()$&"X%$0-*+.(&"/$")-'&$"^"$,,$*Y"$(*%$"'("/-(1$%"-'"
(+F$-'" /'" &S&*TD$" $*" /$&" /3,-+00-()$&" /$" ).DO.&-(*&G" 4$&"
-OO%.)=$&"2'-0+*-*+F$&"&$").()$(*%$(*"&'%"0-"2'$&*+.("sV'$"/.+*@
+0"&$"O-&&$%"O.'%"2'q+0"(qS"-+*"O-&"/$"%+&2'$"&S&*3D+2'$"tsP"*-(/+&"
2'$"0$&"D3*=./$&"2'-(*+*-*+F$&"F+&$(*"^",.'%(+%"/$&"$&*+D-*+.(&"
&'%"0$&"O%.M-M+0+*3&P"0$&"*-'R"$*p.'"0-"1%-F+*3"/$&").(&32'$()$&"
/$&"/3,-+00-()$&G"4$&"-OO%.)=$&"*%-/+*+.(($00$&"0$&"O0'&").'%-(*$&"
$("D-*+T%$"/$"&-,$*S"&.(*"0Q-(-0S&$"/$&"D./$&"/$"/3,-+00-()$"$*"
/$"0$'%&"$,,$*&"a4$F$&.("!eeud"-+(&+"2'$"0Q-(-0S&$"/$&"-%M%$&"/$"
/3,-+00-()$&"av$&&+-(+"cL!wdG"I$&"*$)=(+2'$&"($").(&*+*'$(*"2'$"
/$&"D.S$(&" /$" *%.'F$%" /$&"O%.M0TD$&"$*" /Q30-M.%$%" /$&"O0-(&"
O.'%" ,-+%$" ,-)$" -'R" /3,-+00-()$&P" ).DD$" /-(&" 0q3F-0'-*+.("
O%.M-M+0+&*$" /$&" %+&2'$&G" N00$&" &.(*" D+&$&" -'" /3,+" O-%"
0q+(*%./')*+.(" /$" (.'F$00$&" *$)=(.0.1+$&" $*" O-%" 0-" ).DO0$R+*3"
)%.+&&-(*$"/$&"&S&*TD$&"2'$"(.'&")=$%)=.(&"^").(&*%'+%$G"

K.'&"-F.(&"M$&.+("/q'($").DO%3=$(&+.("D$+00$'%$"$*"D.+(&"
&'MW$)*+F$"/$&")-'&$&"/$&"-))+/$(*&"$*"/$&"D.S$(&"/$"0$&"O%3F$(+%"
^" 0q-F$(+%G" 4$&" D./T0$&" 0$&" O0'&" $,,+)-)$&" /.+F$(*" O$%D$**%$"
/Q-OO%.,.(/+%" 0q-(-0S&$" O.'%" -00$%" -'@/$0^" /$" 0q-**%+M'*+.(" /$&"
%$&O.(&-M+0+*3&" $*" -+/$%" 0$&" +(13(+$'%&" ^" $(" -OO%$(/%$" 0$" O0'&"
O.&&+M0$"&'%"*.'&"0$&",-)*$'%&"+DO0+2'3&P"S").DO%+&")$'R"0+3&"-'R"
&*%')*'%$&"&.)+-0$&"$*".%1-(+&-*+.(($00$&"a4$F$&.("cLL>dG"

;'").'%&"/$"0-"/$%(+T%$"/3)$((+$P"0$&"-OO%.)=$&"M-&3$&"&'%"
/$&"D./T0$&"&.(*"/$F$('$&"O%3/.D+(-(*$&G"I.(*%-+%$D$(*"-'R"
D3*=./$&" *%-/+*+.(($00$&P" $00$&" O$%D$**$(*" -'R" +(13(+$'%&"
&S&*TD$"$*"-'R"+(13(+$'%&"&-,$*S"/Q-D30+.%$%"0$'%&"+(*$%-)*+.(&"
O-%" 0$" O-%*-1$"/$" D./T0$&" / ' " &S&*TD$" 3*$(/' &" -'R"
).DO.%*$D$(*&" /S&,.()*+.(($0&G" 4-" &S()=%.(+&-*+.(" /$" )$&"
D./T0$&"-"O.'%".MW$)*+,"/Q3*-M0+%"'($").=3%$()$"/Q$(&$DM0$"O.'%"
0-" ).()$O*+.(" /$" &S&*TD$&" )%+*+2'$&" ).DO0$R$&" a7J<" cL!wdG"
4q'*+0+&-*+.("/$"D./T0$&"$*"0q-'*.D-*+&-*+.("/$")$%*-+($&"O-%*+$&"

/$" 0q-(-0S&$" &-,$*S" O$%D$**$(*" ^" 0-" ,.+&" /$" %3/'+%$" 0$" ).Z*" $*"
/Q-D30+.%$%"0-"2'-0+*3"/$&"-(-0S&$&"&-,$*SG"

4#! 52'&,1,+/&,(%!)2!030&6720!+',&,8*20!9!:(*'8*(,;!+(772%&!<!
9Q'("O.+(*"/$"F'$"&.)+3*-0P"+0"$&*"(3)$&&-+%$"/Q-F.+%"'("-F+&"

).(*%-/+)*.+%$"2'-(*"^"0-"D+&$"$("&$%F+)$"/Q'("&S&*TD$")%+*+2'$"
O.'F-(*").(/'+%$"^"0-"O$%*$"/$"F+$"='D-+($G"4.%&2'Q'("-))+/$(*"
).(/'+*"^" '($"$(2'_*$"W'/+)+-+%$".'"^" '("/3/.DD-1$D$(*"O-%"
'($" -&&'%-()$P" 0-" %$&O.(&-M+0+*3" $&*" &.'F$(*" O.%*3$" O-%"
0Q.O3%-*$'%"/'"&S&*TD$"i"-))+/$(*"/$"0-"%.'*$P")%-&="/Q'("-3%.($,P"
$*" -F$)"0Q-'1D$(*-*+.(" /$&" -'*.D-*+&D$&"XF3=+)'0$" -'*.(.D$P"
/%.($&Y" 0$" (.DM%$" /Q-))+/$(*&" F-" /+D+('$%" D-+&" 0-"
%$&O.(&-M+0+*3"F-"O$'"^"O$'"&$" /3O.%*$%" /$"0Q.O3%-*$'%"F$%&"0$"
).()$O*$'%"/'"&S&*TD$".'"/'" 0.1+)+$0G"

9-(&"0$"/.D-+($"-'*.D.M+0$P"0$"1%.'O$"/Q-&&'%-()$";n;"-"
O%./'+*" '(" /.)'D$(*" O.'%" )0-%+,+$%" 0-" %$&O.(&-M+0+*3" &$0.("
O0'&+$'%&" &)3(-%+.&" 0.%&" /Q'(" -))+/$(*" +DO0+2'-(*" '(" F3=+)'0$"
-'*.(.D$ "a8-0D.("cL!wdG"4-"I.(F$(*+.("/$"#+$(($P"2'+"/3,+(+*"
0$&"%T10$&"+(*$%(-*+.(-0$&"O.'%"0-")+%)'0-*+.("%.'*+T%$P"&*+O'0$"2'$"
0$").(/')*$'%"/.+*"*.'W.'%&"%$&*$%"D-f*%$"/$"&.("F3=+)'0$"D-+&"
-'*.%+&$"/$O'+&"cL!x"0$&"&S&*TD$&"-'*.D-*+&3&"s^").(/+*+.("2'q+0&"
O'+&&$(*" _*%$" ).(*%[03&" F.+%$" /3&-)*+F3&" O-%" 0$" ).(/')*$'%sG"
o0'&+$'%&"F3=+)'0$&"-'*.(.D$&")+%)'0$(*"/.()"/3W^"&'%"0$&"%.'*$&P"
D-+&"O.'%"0q+(&*-(*"^"*+*%$"$RO3%+D$(*-0G"N("E%-()$P"0Q.%/.((-()$"
(y"cL!x@!Lu?"/'"B"-.Z*"cL!x"O$%D$*"-+(&+"0-")+%)'0-*+.("s^"/$&"
,+(&"$RO3%+D$(*-0$&"/q'("F3=+)'0$"^"/3031-*+.("O-%*+$00$".'"*.*-0$"
/$").(/'+*$sP"&'%"/30+F%-()$"/q'($"-'*.%+&-*+.("/'"D+(+&*%$"/$&"
<%-(&O.%*&"aA5JE"cL!xdG"I$**$"*$(/-()$"+DO0+2'$"0-"/3,+(+*+.("
/Q'($" %310$D$(*-*+.(" 2'+" /$F%-" _*%$" %$&O$)*3$" O-%" 0$&"
).()$O*$'%&"$*"3F-0'3$"/$",-l.("+(/3O$(/-(*$G"9$&"*%-F-'R"&.(*"
$(").'%&"O.'%"%310$D$(*$%"0-").()$O*+.("/$"F3=+)'0$"-'*.(.D$"
O-%"/+,,3%$(*$&"-'*.%+*3&"(-*+.(-0$&"a9:<"cL!wd"az-)%.("cL!wdG""

9-(&"0$"/.D-+($"-3%.(-'*+2'$P"0$"O%.)$&&'&"/$")$%*+,+)-*+.("
).(&+&*$" ^" W'&*+,+$%" 0$&" $R+1$()$&" %310$D$(*-+%$&" O%3).(+&3$&"
O.'%")=-)'("/$&"*SO$&"/Q-3%.($,"XI$%*+,+)-*+.("8O3)+,+)-*+.("i"cu"
@"4-%1$";+%)%-,*P"ce"@"4-%1$"J .*.%)%-,*Y"-'O%T&"/Q'($"-'*.%+*3"/$"
)$%*+,+)-*+.("i"0QN;8; "O.'%"0$&"-3%.($,&")+F+0&P"0-"9:; "O.'%"0$&"
-3%.($,&" /Q3*-*" D+0+-+%$&" $*" 1.'F$%($D$(*-'R" .'" /$" &.("
/3031-*-+%$G" 4-" )$%*+,+)-*+.(" &Q-OO0+2'$" -'R" -3%.($,&P" -'R"
D.*$'%&".'"-'R"=30+)$&G"4$&"-'*.%+*3&"/$")$%*+,+)-*+.(").(&+/T%$(*"
0$"0.1+)+$0").DD$",-+&-(*"O-%*+$"/'"&S&*TD$".'"/$"0q32'+O$D$(*"
$DM-%2'3" +(&*-003" &'%" 0$" O%./'+*" )$%*+,+3G" ;'*%$D$(*" /+*P" 0$&"
-'*.%+*3&"/$")$%*+,+)-*+.("($")$%*+,+$(*"O-&"0$"0.1+)+$0"$("*-(*"2'$"
O%./'+*" '(+2'$" $*" -'*.(.D$G" 4$&" &S&*TD$&" $*" 32'+O$D$(*&P" S"
).DO%+&"0$&"0.1+)+$0&"$DM-%2'3&P" /.+F$(*"_*%$" -OO%.'F3&"O.'%"
O.'F.+%" _*%$" -))$O*3&" /-(&" 0$" )-/%$" /q'($" )$%*+,+)-*+.(G"
4q-OO%.M-*+.(" O-%" 0$&" -'*.%+*3&" /$" )$%*+,+)-*+.(" /3O$(/" /$" 0-"
%3'&&+*$" /$" 0-" /3D.(&*%-*+.(" .'" /$" 0q$R-D$(" /$&" O%./'+*&" /'"
)S)0$"/$"F+$"/'"0.1+)+$0P".("O-%0$"/$")$%*+,+)-*+.("0.1+)+$00$G"

4$" %[0$" /Q'($" $(*+*3" +(/3O$(/-(*$" /Q3F-0'-*+.(" &$"W'&*+,+$"
O0$+($D$(*G"o-%").(*%$P"+0"$&*"+().()$F-M0$"/Q+D-1+($%"'($"*.*-0$"
D-f*%+&$" *$)=(+2'$" /'" &S&*TD$" ).DO0$R$" $RO$%*+&3" O-%" '("
3F-0'-*$'%" $R*$%($" .'" /Q'($" +DO0+)-*+.(" /Q'($" -'*.%+*3" -'&&+"
-F-()3 $"2'$" 0$&" ).()$O*$'%&" /'"&S&*TD$" .'" /'"0.1+)+$0G"4$"
).()$O*$'%"/'"&S&*TD$"%$&*$"%$&O.(&-M0$"/$&")=.+R"*$)=(+2'$&"
%$*$('&" D_D$" &+" 0Q-'*.%+*3" /$" )$%*+,+)-*+.(" O$'*" O-%,.+&" _*%$"
%$D+&$"$(")-'&$"$(")-&"/$"D-(2'$D$(*"/-(&"0Q$R$%)+)$"/$"&$&"



>"
"

-**%+M'*+.(&>G"4$" O%.)$&&'&" /$" )$%*+,+)-*+.(" O$%D$*" /$" %$(/%$"
$,,+)-)$")$**$"3F-0'-*+.("^"*%-F$%&"0Q3)=-(*+00.((-1$"/Q'("&.'&@
$(&$DM0$"/$&"/.((3$&"/Q+(13(+$%+$G"o-%"$R*%-O.0-*+.(P"+0"O$%D$*"
/$" %$(/%$" ).DO*$" /Q'($" D-f*%+&$" 10.M-0$" /'" O%.)$&&'&" /$"
/3F$0.OO$D$(*"$*"/$"F3%+,+)-*+.(G""

5#! = ,00,(%!)2!./!>,'2+&,(%!?@%@'/.2!)2!.A"'7272%&!2%!&/%&!
8*A"*&(',&@!B2+C%,8*2!
;' @/$0^"/$"&$&"D+&&+.(&"O%+()+O-0$&P"32'+O$%"0$&"-%D3$&"/$"

,-l.(" &.'F$%-+($P" O%3O-%$%" 0$" ,'*'%" /$&" &S&*TD$&" /$" /3,$(&$P"
O%.D.'F.+%" 0-" )..O3%-*+.(" $'%.O3$(($" $*" &.'*$(+%" 0$&"
$RO.%*-*+.(&P"0Q'($"/$&"D+&&+.(&"/$"0-"9:;"$&*" /Q-&&'%$%P"O-%"
/3031-*+.(" D+(+&*3%+$00$P" 0$" %[0$" /Q;'*.%+*3" <$)=(+2'$" O.'%"
0Q$(&$DM0$"/$&"-3%.($,&"/Q3*-*&P"/.(*"$00$"F3%+,+$"0-").(,.%D+*3"
/$&"&S&*TD$&"-'R"$R+1$()$&"%310$D$(*-+%$&G"I$**$"%$&O.(&-M+0+*3"
$&*"-&&'%3$"O-%"/$&"O$%&.(($0&"9:;"+(/3O$(/-(*&P"/'" ,-+*"/$&"
/+F$%&"+(*3%_*&"$("W$'"]"+0&".(*"O.'%"D+&&+.("/$"1-%-(*+%"0-"&3)'%+*3"
/$&"M+$(&"$*"/$&"O$%&.(($&G"o.'%"0$"/.D-+($"-3%.(-'*+2'$")+F+0P"
)Q$&*"0QN;8;"2'+"$R$%)$"0$"%[0$"/Q-'*.%+*3"/$O'+&"&-")%3-*+.("$("
cLLcG"o.'%"0$"/.D-+($"-3%.(-'*+2'$"D+0+*-+%$P"0-"9:;"-"/$O'+&"
cLLxP"0-"%$&O.(&-M+0+*3"/$"0-")$%*+,+)-*+.("/$"*SO$"u"$*"/'"&'+F+"/$"
(-F+1-M+0+*3x"/$&"-3%.($,&"/Q3*-*"X-F+.(&"$*"/%.($&"/'"D+(+&*T%$"
/$&"-%D3$&P"/$"0-"1$(/-%D$%+$P"/$&"/.'-($&"$*"O%3&+/$(*+$0&YG"N("
$,,$*P"0$"/3)%$*"/$"(-F+1-M+0+*3"cLLx@!uu!"/'"?"/3)$DM%$"cLLx"
aJ$1'0-*+.("cL!xd"-M%.13" O-%" 0$" /3)%$*" cL!B@Bx?" /'" ce" -F%+0"
cL!B"aA5JE" cL!BdP"-" *%-(&O.&3" 0-" %T10$D$(*-*+.(" )+F+0$" -'R"
-3%.($,&" /Q3*-*G"9$O'+&" )$**$" /-*$P"0Q$(&$DM0$" /$"0-" ,0.**$" /$&"
-3%.($,&" 1.'F$%($D$(*-'R" $&*" /.()" &.'D+&" -'R"$R+1$()$&"
%310$D$(*-+%$&" /$" )$%*+,+)-*+.(G" o.'%" D$($%" )$&" -)*+F+*3&P" 0-"
9:;"&Q-OO'+$"O%+()+O-0$D$(*"&'%"0$&").DO3*$()$&"/$"0QN;8;"
$("D-*+T%$" /$" )$%*+,+)-*+.(" /$" ,.()*+.(&" )+F+0$&"$*"%3-0+&$"$00$@
D_D$"0$").DO03D$(*"/$")$%*+,+)-*+.("O.'%"0$&"-3%.($,&"D+0+*-+%$&"
/$"M-&$" )+F+0$"$*"O.'%"0$&"-3%.($,&"&-(&"32'+F-0$(*&" )+F+0&G"4-"
9:;"$&*"31-0$D$(*"O.()*'$00$D$(*"D-(/-*3$"O-%"0QN;8;"O.'%"
).(/'+%$"/$&"-)*+F+*3&"/$")$%*+,+)-*+.("/-( &"0$"/.D-+($")+F+0G"

4- "9:;" $RO$%*+&$" /.()" /$&"&S&*TD$&"+&&'&" /$" /.D-+($&"
/+,,3%$(*&"i" &O-*+-0P" -3%.(-'*+2'$P" *$%%$&*%$P" (-F-0P" D3/+)-0P"
D+&&+0$P" /%.($G" I=-)'(" /$&" /.D-+($&" -S-(*" /3,+(+"&.("O%.O%$"
%3,3%$(*+$0" (.%D-*+," $(" D-*+T%$" /$" /3F$0.OO$D$(*" 0.1+)+$0P" 0-"
9:;" $&*"%31'0+T%$D$(*" ).(,%.(*3$" ^" /$&" (+F$-'R" /$"D-*'%+*3"
$R*%_D$D$(*" F-%+-M0$&G" I$%*-+(&" +(/'&*%+$0&" =+&*.%+2'$&" &.(*"
=-M+*'3&" /$O'+&" /$&" /3)$((+$&" ^" -OO0+2'$%" /$&" O%.)$&&'&"
%+1.'%$'R" O.'%" /3F$0.OO$%" 0$'%&" 0.1+)+$0&" )%+*+2'$&P" 2'-(/"
/Q-'*%$&" F+$(($(*" *.'*" W'&*$" /$" D$**%$" $(" O0-)$" '($" O%$D+T%$"
D3*=./$"&*%')*'%3$"/$"*%-F-+0G"4-"9:;"F.+*"-'&&+"&$"O.&+*+.(($%"
&'%"/$&"D-%)=3&"/$"/3,$(&$"/$"(.'F$-'R"$(*%-(*&"X&*-%*@'OY"2'+"

"
>"o.'%"$R$DO0$P"0Q-/D+(+&*%-*$'%"/$"0-"E;;"XE$/$%-0";F+-*+.(";'*=.%+*SY"-"/Z"
W'&*+,+$%" /$F-(*" 0$" I.(1%3&" ;D3%+)-+(" /$&" -)*+F+*3&" ).(/'+*$&" O-%" &.("
-/D+(+&*%-*+.("/-(&"0$")-/%$"/$"0-")$%*+,+)-*+.("/'"&S&*TD$"zI;8"/'"C.$+(1"
?B?"z-R"+DO0+2'3"0.%&"/$'R")%-&=$&"i"F.0"4+.(" ;+%"(yx!L"X!we"D.%*&Y"0$"ce"
.)*.M%$"cL!wP"$*"F.0"N*=+.O+-(";+%0+($&"(yBLB"X!u?"D.%*&Y"0$"!L"D-%&"cL!eG""
u"6(" )$%*+,+)-*" /$" *SO$" $&*" O%.O%$" ^" '($" )-*31.%+$" O-%*+)'0+T%$" /q-3%.($,&G" 70"
).(,+%D$" 2'$" 0q-F+.(" $&*" ).(&*%'+*" &$0.(" '($" ).()$O*+.(" -OO%.'F3$"
).(,.%D3D$( *"^"0-" ,-M%+)-*+.("s*SO$s"$*"2'$"0-" ).(,.%D+*3" -'R"$R+1$()$&" /$"
(-F+1-M+0+*3"$&*"-&&'%3$G"
x"4-" (-F+1-M+0+*3"$&*" /3,+(+$" ).DD$"0q-O*+*'/$" /q'(" -3%.($,"X2'$0"2'$"&.+*"0$"
*SO$"i"-F+.(P"=30+).O*T%$P"O0-($'%P"/%.($P"$*)GY"^"$,,$)*'$%"&-"D+&&+.("/-(&"/$&"
).(/+*+.(&"-))$O*-M0$&"/$"&3)'%+*3"F+&@̂@F+&"/$&"O-&&-1$%&"$*"/$"0Q32'+O-1$P"/$&"
O.O'0-*+.(&"&'%F.03$&"$*"/$&"-'*%$&"'&-1$%&"/$"0Q$&O-)$"-3%+$(G"
N("N'%.O$P"0-"(-F+1-M+0+*3P"$&*"%31+$"O-%"/$&"%T10$&"-OO$03$&"o;J<"Xo-%*+$"/'"
/3)%$*YG"I$&"%T10$&"/3,+(+$&"O-%"0Q;1$()$"N'%.O3$(($"/$"0-"83)'%+*3";3%+$(($"

(Q.(*" W-D-+&" $'" ^" /3D.(*%$%" 0$" (+F$-'" /$" ,+-M+0+*3" /$" 0$'%"
/3F$0.OO$D$(*"+(,.%D-*+2'$G"

>#! D/%('/7/!)20!%('720!2&!:'(+200*0!)2!+2'&,1,+/&,(%!
I.DD$ " +(/+2'3" $(" +(*%./')*+.(" /$" (.DM%$'R" /.D-+($&"

/+&O.&$(*"/Q'($"-'*.%+*3"/$").(*%[0$"O.'%")$%*+,+$%"0$&"0.1+)+$0&"
)%+*+2'$&G"4Q-'*.%+*3" /.+*"F-0+/$%"0$&"M-&$&" /$" )$%*+,+)-*+.(" 2'+"
/3)%+F$(*"0$&"D3*=./$&"%$*$('$&"O-%"0$&"+(/'&*%+$0&"O.'%"-**$+(/%$"
0$&" .MW$)*+,&" %310$D$(*-+%$&G" 8.(" %[0$" &$%-" -'&&+" /$" /3,+(+%P" ^"
*%-F$%&" '(" /.)'D$(*" -OO$03" I$%*+,+)-*+.(" J$F+${" 7*$DP" 0$&"
-/-O*-*+.(&"(3)$&&-+%$&"O.'%"*%-+*$%"0$&"(.'F$00$&"O%.M03D-*+2'$&"
(.(" ).'F$%*$&" O-%" 0$&" %T10$D$(*&" $R+&*-(*&G"8$'0$" 0-" M.(($"
-OO0+)-*+.("/Q'("O%.)$&&'&"/Q+(13(+$%+$"O$%D$*"/$"&Q-&&'%$%"2'$"
0$" O%./'+*" %3O.(/%-" -'R" .MW$)*+,&" /$" &Z%$*3G" 9$&" -'/+*&"
O$%D$**$(*" /$"F3%+,+$%" 0$" ).(*$('" *$)=(+2'$" O%./'+*" O-%" 0$&"
O%.)$&&'&" D+&" $(" O0-)$G" 4.%&" /$" 0Q3F-0'-*+.(P" '($" O-%*" (.("
(310+1$-M0$"/$"0Q-F+&"/$"0Q-'/+*$'%"%$O.&$"&'%"0-").(,+-()$"2'Q-"
%3'&&+"^"/.(($%"0$")-(/+/-*"^"0-")$%*+,+)-*+.("X/::.,+/%&YG"z_D$"
&+"0Q-'/+*" ($" O$'*" O-&" _*%$" $R=-'&*+,")-%"+0" O.%*$" W'&*$" &'%" '("
3)=-(*+00.("/$&"/.((3$&"/Q+(13(+$%+$P")$**$"D3*=./$"-03-*.+%$"$&*"
W'13$"&-*+&,-+&-(*$G"4.%&"/$")$"*SO$"/Q$R$%)+)$P"+0"$&*"(3)$&&-+%$"
O.'%"0Q-OO0+)-(*" /$"%3'&&+%"^"O%3&$(*$%"&-")-O-)+*3"^").()$F.+%"
&.(" 0.1+)+$0P" ^" 13%$%" 0$&" O%.M0TD$&" $*" /+D$(&+.(($%" 0$&"
%$&&.'%)$&"O.'%"%3O.(/%$"^"*.'&"0$&".MW$)*+,&"%310$D$(*-+%$&G"I$&"
.MW$)*+,&"&$%.(*"/3*$%D+(3&"O-%"0$"(+F$-'"/$")%+*+)+*3"/'"0.1+)+$0"
3*-M0+"&'%"0-"M-&$"/Q'($"-(-0S&$"/$"(+F$-'"&S&*TD$"2'+"+/$(*+,+$"
0-").(*%+M'*+.("/$&"0.1+)+$0&"-'R"&)3(-%+.&"%$/.'*3&"X),G"8$)*+.("
NYG"6($"32'+O$"2'+"-OO0+2'$"/$&"O%.)$&&'&"%+1.'%$'R"(Q-"-')'($"
/+,,+)'0*3" ^"$RO.&$%"0$&"O%$'F$&"%$2'+&$&"O.'%"0-" )$%*+,+)-*+.(G"
9-(&"0$")-&").(*%-+%$P"0-"/3D.(&*%-*+.("O$'*"&Q-F3%$%"/+,,+)+0$"$*"
0Q-'/+*$'%"*%.'F$",-)+0$D$(*"/$&"3)-%*&"O.'F-(*"_*%$"%3/=+M+*.+%$&"
O.'%"0-")$%*+,+)-*+.(G""

I$&"O%.)$&&'&"^"-OO0+2'$%"&.(*"/3)%+*&"/-(&"/$"(.DM%$'&$&"
(.%D$&?"-/-O*3$&"^")=-2'$"/.D-+($G";"*+*%$"/Q$R$DO0$P"0Q7NI"
x!uLw"a7NI" x!uLw"cL!Ld"%3O.(/" -'R" -**$(*$&" /'" /.D-+($"
30$)*%.(+2'$" +(/'&*%+$0P" 0-" (.%D$" 95@!?wI" pN9!cI" aJ<I; "
9 5 @!?wI" cL!c d"&Q-OO0+2'$" -'" /3F$0.OO$D$(*" /$&" 0.1+)+$0&"
-3%.(-'*+2'$&P"0Q785"cxcxc"a785"cxcxc"cL!wd"*%-+*$"0$&"0.1+)+$0&"
/'" /.D-+($" -'*.D.M+0$P" 0Q7NI" xcBL>"a7NI" xcBL>"cL!c d"$&*"
O%.O%$"-'"/.D-+($"D3/+)-0".'"$().%$"0$&"(.%D$&"NI88"NV@xL"
aNI88" NV@xL"cL!Bd" $*" NV@wL"aNV@wL"cLLed" /3)%+F$(*" 0$&"
O%-*+2'$&"-**$(/'$&"O.'%"0$"/3F$0.OO$D$(*"/$"0.1+)+$0&"&O-*+-'RG"
<.'*$&")$&"(.%D$&"/3)%+F$(*"0$&"3*-O$&"^"&'+F%$"O.'%"/3D.(*%$%"
2'Q'("0.1+)+$0"+DO03D$(*$").%%$)*$D$(*"0$&",.()*+.(&"-**$(/'$&G"

XN;8; Y"F+&$(*"^"1-%-(*+%"g"'("(+F$-'"30$F3"$*"'(+,.%D$"/$"&3)'%+*3"-3%+$(($"h"
$("N'%.O$G"9-(&"0$"%$&*$"/'"D.(/$")=-2'$"O-S&"-"&-"O%.O%$"%310$D$(*-*+.("^"
0Q$R$DO0$"/$&"E;J"XE$/$%-0";F+-*+.("J$1'0-*+.(&Y"3/+*3&"O-%"0-"E;;"-'R"|*-*&@
6(+&G"
4-"(-F+1-M+0+*3"&Q.%1-(+&$"-'*.'%"/$"*%.+&",.()*+.(&"i"0$"&'+F+P"0$").(*%[0$"$*"0$"
D-+(*+$(" X.'" &'+F+Y" /$" 0-" (-F+1-M+0+*3G" 4$" &'+F+" /$" (-F+1-M+0+*3" ).()$%($" 0$&"
-1%3D$(*&" /Q.%1-(+&D$&" +(/3O$(/-(*&" X.'" /'" *%-(&O.%*$'%" -3%+$(" 0'+@D_D$Y"
O.'%"0-"D-+(*$(-()$"$*"0$"&'+F+"-/D+(+&*%-*+,"/$&"-3%.($,&G"70&".(*"(.*-DD$(*"
O.'%"*})=$"/q3*-M0+%"/$&"O%.1%-DD$&"/q$(*%$*+$("/q-3%.($,&"$*"/$").DD-(/$%".'"
/$" )..%/.(($%" 0$&" *%-F-'R" /$" D./+,+)-*+.(P" /$" %3O-%-*+.(" .'" /q$(*%$*+$("
(3)$&&-+%$&G"70&"%3-0+&$(*"31-0$D$(*"0q$R-D$("*$)=(+2'$"O3%+./+2'$"/$&"-3%.($,&"
$*"1T%$(*"0$&"/.&&+$%&"*$)=(+2'$&"/$&"-OO-%$+0&G"
?"5(" -OO$00$" (.%D$"/-(&" 0Q-%*+)0$P"/$&" 1'+/$&" /$" M.(($&" O%-*+2'$&" .'" /$"
%$).DD-(/-*+.(&"^")-%-)*T%$"(.%D-*+,G"



u"
"

4$&"1%-(/$&"0+1($&"$("&.(*").DO0T*$D$(*"&+D+0-+%$&"XD_D$"&+"/$"
031T%$&"/+,,3%$()$&"$R+&*$(*YG""

9-(&" 0Q+(/'&*%+$P" 0$&" &S&*TD$&" )%+*+2'$&" &.(*" &.'F$(*"
/3F$0.OO3&").(,.%D3D$(*"^"0Q7NI"x!uLw"a7NI"x!uLw"cL!LdG"70"
&Q-1+*"/Q'($"D3*-@(.%D$"2'+"/.+*"_*%$"O-%*+)'0-%+&3$"&'+F-(*"0$&"
).(*%-+(*$&" $*" 0$&" .MW$)*+,&" /$" )=-2'$" /.D-+($ G" I$**$" (.%D$"
13(3%+2'$" -" 3*3" /3)0+(3$" /-(&" /$" (.DM%$'R" D3*+$%&" *$0&" 2'$"
0Q785" cxcxc"a785" cxcxc"cL!wd"O.'%" 0$" /.D-+($" -'*.D.M+0$P"
0QNKuL!cw"aNKuL!cw"cL!! d"O.'%" 0$" /.D-+($" ,$%%.F+-+%$" .'"
0Q7NI"x!u!!"a7NI"x!u!!" cL!x d"O.'%"0Q+(/'&*%+$"O3*%.)=+D+2'$G"
N(&'+*$P" )$**$"/3)0+(-+&.(" ,-+*" 0Q.MW$*" /Q3F-0'-*+.(&"
+(/3O$(/-(*$&" O-%" /$&" .%1-(+&D$&" %$).(('&" *$0&" 2'$" <6#"
X<$)=(+&)=$%" ~M$%{-)='(1&@#$%$+(Y".'" C'%$-'" #$%+*-&" 2'+"
F3%+,+$(*"0-").(,.%D+*3"/$&"/3F$0.OO$D$(*&"-'R".MW$)*+,&"/$"0-"
(.%D$G" 4Q7NI" x!uLw" $&*" /.()" +(*3%$&&-(*$" O-%" &.(" )-%-)*T%$"
13(3%+2'$" D-+&" $00$" O%3&$(*$" 2'$02'$&" +().(F3(+$(*&G" N00$" $&*"
M+$("3)%+*$"O.'%").()$F.+%"'($",.()*+.("/$"&3)'%+*3"-W.'*3$"^"'("
&S&*TD$" $R+&*-(*" D-+&" *%-+*$" D-0" 0-" ).()$O*+.(" /Q'(" (.'F$-'"
&S&*TD$" ).DO0$*G" o-%" -+00$'%&P" $00$" D30-(1$" 0$&" -&O$)*&"
2'-(*+*-*+,&"$*"2'-0+*-*+,&"O.'%"-**%+M'$%"'($")%+*+)+*3"-'"0.1+)+$0"
)$"2'+"O$'*"O-%,.+&"&'%O%$(/%$")-%"&+"'("/3,-'*"$&*"O%3&$(*"/-(&"
'("0.1+)+$0P"0-"O%.M-M+0+*3"/$"/3,-+00-()$"$(")-&"/Q-)*+F-*+.("&$%-"
,.%)3D$(*" /$" !" /'" ,-+*" /'" ).DO.%*$D$(*" /3*$%D+(+&*$" /$&"
0.1+)+$0&G"4$&"-'*$'%&"/$"0-"(.%D$").DO*$(*"0-",-+%$"3F.0'$%"O.'%"
)0-%+,+$%"0-"D-(+T%$"/Q-00.'$%"0-" )%+*+)+*3" /$")=-2'$"0.1+)+$0"$("
&Q+(&O+%-(*" /'" ).()$O*" /$" ). 'O$&" D+(+D-0$&" ,.()*+.(($00$&"
a;Jo>?u>;"cL!!dG"

9-(&"0$" /.D-+($"(')03-+%$P"0Q;'*.%+*3" /$"8Z%$*3"K')03-+%$"
&Q-OO'+$" &'%" 0Q7J8K" X7(&*+*'*" /$" J-/+.o%.*$)*+.(" $*" /$" 8Z%$*3"
K')03-+%$Y"O.'%").(/'+%$"0$&"3F-0'-*+.(&"/$&"0.1+)+$0&")%+*+2'$&"
&$0.(" 0Q7NI@x!u!B" a7NI@x!u!B" cL!Bd" $*" 0Q7NI" xLwwL" a7NI"
xLwwL"cL!BdG""

9-(&" 0$" /.D-+($" ,$%%.F+-+%$P" 0Q.%1-(+&D$" I$%*+,+$%" -" O.'%"
D+&&+.(" /Q3F-0'$%"0-" ).(,.%D+*3" /$&" /3F$0.OO$D$(*&"0.1+)+$0&"
)%+*+2'$&"$("%$1-%/" /$&" (.%D$&"NK"uL!cx"• "NK"uL!cw"• "NK"
uL!ceG"

9-(&"0$"/.D-+($"D3/+)-0P"0Q;K8z"X0Q;1$()$"K-*+.(-0$"/$"
83)'%+*3" /'"z 3/+)-D$(*Y" -&&'%$" 0Q3F-0'-*+.(" /$&" /+&O.&+*+,&"
D3/+)-'R"30$)*%.(+2'$&"&$0.("0Q7NI@xcBL>"a7NI@xcBL>"cL!c dG"
N00$" 3D$*" &+DO0$D$(*" /$&" %$).DD-(/-*+.(&" -'O%T&" /$&"
+(/'&*%+$0&"/'"/.D-+($G"4-").(,.%D+*3"^")$&"%$).DD-(/-*+.(&"
(Q$&*"O-&"&S&*3D-*+2'$D$(*"3F-0'3$"O-%"-'/+*G"4-"%$&O.(&-M+0+*3"
$&*"O%+()+O-0$D$(*"O.%*3$"O-%"0$",-M%+)-(*G"4Q-1$()$"&$%-"D+&$"$("
)-'&$"'(+2'$D$(*"&+"$00$"%$&*$"+(-)*+F$"^"0-"&'+*$"/Q'("+()+/$(*G"
4Q3*'/$" ).(/'+*$"O-%"8NJz;" 7(13(+$%+$"$*"O%3&$(*3$" /-(&"0$"
%-OO.%*"a8NJz;"cL!xd" %3O$%*.%+$"O0'&+$'%&"-R$&"/Q-D30+.%-*+.("
/$"0-"(.%D$"&'+*$"^"0Q-(-0S&$"/$"O0'&+$'%&"+()+/$(*&G"4$"%-OO.%*"
O%3).(+&$"/Q+(*%./'+%$"'("(.'F$-'")=-O+*%$"/-(&"0-"(.%D$"7NI@
xcBL>" O.'%" /3)%+%$" '(" O%.)$&&'&" /Q3F-0'-*+.(" O.'%" 0-"
)$%*+,+)-*+.(" $*" '(" -'*%$" )=-O+*%$" O.'%" O%3)+&$%" 0$&" -**$(*$&" $("
D-*+T%$"/$").()$O*+.("/3*-+003$"$*"*$)=(+2'$"/$"*$&*"X).'F$%*'%$"
&*%')*'%$00$YG"4-"(.%D$"-)*'$00$"(Q$&*"O-&"-&&$m"O%3)+&$"&'%")$&"
O.+(*&"$*"D3%+*$"/Q_*%$"-D30+.%3$").DO*$"*$('"/$&"$(W$'R"^"F$(+%"
$(" D-*+T%$" /$" /3F$0.OO$D$(*&" 0.1+)+$0&" )%+*+2'$&" D3/+)-'R"
X=[O+*-0" ('D3%+2'$P"*303D3/$)+($" $*"*303@)=+%'%1+$P". MW$*&"

"
w" E$/$%-0" ;F+-*+.(" ;/D+(+&*%-*+.(G" ;'*.%+*3" -D3%+)-+($" 2'+" 3*-M0+*" 0$&"
%T10$D$(*&"O.'%"0Q-F+-*+.(")+F+0$"-OO$03&"E;J"XE$/$%-0";F+-*+.("J$1'0-*+.(&Y"

).(($)*3&P"( .'F$00$&"*$)=(.0.1+$&"i"(-(. @+DO0-(*&P"D'0*+@)`'% P"
F+%*'-0+&-*+.(P"\YG";"0Q=$'%$"-)*'$00$P"0Q;K8z"($").(/'+*"O-&"
/Q-'/+*" O.'%" 3F-0'$%" 0-" ).()$O*+.(" /$&" 0.1+)+$0&G" 8$'0&" 0$&"
,-M%+)-(*&"&.(*"%$&O.(&-M0$&"$(")-&"/Q+()+/$(*"1%-F$G"4Q;K8z"
$(1-1$"&-"%$&O.(&-M+0+*3"'(+2'$D$(*"&+"0$&"D$&'%$&"-OO%.O%+3$&"
($"&.(*"O-&"O%+&$&"&'+*$"^"'("+()+/$(*G""

9-(&"0$"/.D-+($"&O-*+-0P"+0"(QS"O-&"/Q-'/+*",.%D$0"O%3F'"O-%"
0$&" %3,3%$(*+$0&" /'" /.D-+($" X&*-(/-%/&" NI88" /$" 0QN'%.O$-("
I..O$%-*+.(" ,.%" 8O-)$" 8*-(/-%/+m-*+.(Y" O.'%" 3F-0'$%" 0$"
/3F$0.OO$D$(*" /$&" 0.1+)+$0&G" o-%" ).(*%$P" 0-" ).(,.%D+*3" /'"
/3F$0.OO$D$(*"-'R"NI88"$&*"-&&'%3$"O-%"'("1%.'O$"/Q$RO$%*&"
+(/3O$(/-(*&" 2'+" ).(/'+*" O0'&+$'%&" %$F'$&" &$0.(" 0$&" &*-/$&"
/Q-F-()$D$(*"/'"O%.W$*G"

9-(&"0$"/.D-+($"-3%.(-'*+2'$P"0$"O%.)$&&'&"/$")$%*+,+)-*+.("
$&*"+().(*.'%(-M0$G"I$"O%.)$&&'&"$&*").(&+/3%3").DD$"0$"O0'&"
$,,+)-)$"O.'%"2'Q'($"-'*.%+*3"/$")$%*+,+)-*+.("O'+&&$".M*$(+%"'("
(+F$-'" /$" ).(,+-()$" &',,+&-(*" O.'%" 0-" D+&$" $(" &$%F+)$" /Q'("
&S&*TD$")%+*+2'$G"I=-2'$"O%./'+*"-3%.(-'*+2'$"X-F+.(P"=30+)$"$*"
D.*$'%Y"/.+*"-F.+%"&'+F+"'("O%.)$&&'&"/$")$%*+,+)-*+.(G"9-(&")$"
/.D-+($P"0-"E;; w".'"0QN;8;" -&&'%$(*"0$"%[0$" /Q-'*.%+*3G"4$&"
%3,3%$(*+$0&" $R+&*-(*&" X95@!?wI" $*" ;Jo>?u>;Y" &.(*" %3O'*3&"
%.M'&*$&" O.'%" 3F-0'$%" 0-" &3)'%+*3" /$&" &S&*TD$&" +(,.%D-*+2'$&"
$DM-%2'3&G"

9-(&" 0$" /.D-+($" -'*.D.M+0$P" 0Q+(/'&*%+$" -OO0+2'$"
(-*'%$00$D$(*"0$" %3,3%$(*+$0" 785" cxcxc" O.'%" /3F$0.OO$%" 0$&"
&S&*TD$&" )%+*+2'$&G" 4Q6<;I" INJ;z" X6(+.(" <$)=(+2'$" /$"
0q; '*.D.M+0$P"/'"D.*.)S)0$"$*"/'"I S)0$@"I$(*%$"/qN&&-+&"$*"/$"
J$)=$%)=$";OO0+2'3"^"0-"z.M+0+*3Y"$&*"0$"&$'0".%1-(+&D$"2'+"-"0-"
/3031-*+.(" /$" 0Q3*-*" ,%-(l-+&" O.'%" =.D.0.1'$%" 0$&" F3=+)'0$&"
&.'D+&"^"0-"%310$D$(*-*+.(G"70"$,,$)*'$"0$&"-'/+*&"/$"&Z%$*3"/$"
,.()*+.(($D$(*"2'+"&.(*"$R+13&"O-%"0Q-(($R$"&'%"0$&"&S&*TD$&"
).DO0$R$&" /$" )$%*-+($&" %310$D$(*-*+.(&" O-%" $R$DO0$" 0$"
%T10$D$(*"6KNIN"J!B"a6KNIN"J!B"cL!cd"O.'%"0-" ,.()*+.("
E%$+(-1$"$*"0$"%T10$D$(*"6KNIN"J?e"a6KNIN"J ?e"cL!?d"O.'%"
0-" ,.()*+.(" /+%$)*+.(G" I$*" .%1-(+&D$" $(F+&-1$" /Q3*$(/%$" &.("
O3%+DT*%$"/Q-)*+F+*3"$*"&$&"%$&&.'%)$&"^"0Q3F-0'-*+.("/$"0-"&-,$*S"
$*"/$"0-")SM$%@&3)'%+*3"/$&"F3=+)'0$&"-'*.(.D$&").(($)*3&G"9$&"
*%-F-'R"&.(*"$(").'%&"$*"O%3F.+$(*"0Q-%%+F3$"O%.)=-+($"$("cL!e@
cLcL"/Q'($"(.%D$"$*"/Q'($"%T10$D$(*-*+.("-'*.D.M+0$"%$0-*+F$"
^"0-")SM$%@&3)'%+*3"/3,+(+&&-(*" /$&" .MW$)*+,&"^"%$&O$)*$%"$*" '($"
/3D-%)=$"/Q-'/+*"&-(&"/.'*$"-&&$m"&+D+0-+%$&"$*"&S($%1+2'$&"-F$)"
)$'R"/'"/.D-+($"&-,$* SG";+(&+"0-"9:NI "X9+%$)*+.(":3(3%-0$"/$"
0qN($%1+$"$*"/'"I0+D-*YP"0Q6<;I"$*"0Q;K887 "X;1$()$"K-*+.(-0$"
/$"0-"83)'%+*3"/$&"8S&*TD$&"/q7(,.%D-*+.(Y"&Q.%1-(+&$(*"&'%")$"
&'W$*G"

9$" (.DM%$'R" -)*$'%&" +(/'&*%+$0&" .(*" ).DO%+&" 0$&" $(W$'R"
&*%-*31+2'$&" 2'-(*" ^" 0-" )$%*+,+)-*+.(" /$&" &S&*TD$&" $*" 0.1+)+$0&"
)%+*+2'$&" $*" &.(*" $(" *%-+(" /$" %$)%'*$%" D-&&+F$D$(*" /$&"
).DO3*$()$&" +&&'$&" /$&" /.D-+($&" /3W^" %310$D$(*3&" X).DD$"
0Q-3%.(-'*+2'$YG"o0'&+$'%&")$(*-+($&"/Q.,,%$&"/Q$DO0.+"-F$)"/$&"
).DO3*$()$&"$(" &-,$*S" D'0*+@/.D-+($&" &.(*" -)*'$00$D$(*"
O%.O.&3$&")=$m"J$(-'0*P"o8;P"N-&Sz+0$P"v-SD."X;'*.(.D.'&"
#$=+)0$":..10$"8*-%*'OYP";OO0$P"6M$%P"<$&0-"$*";D-m.(G";,+("
/Q+00'&*%$%" 0Q+(*3%_*" /$" )$&" -)*$'%&" O.'%" 0-" D-f*%+&$" /$" )$**$"



x"
"

/+&)+O0+($P" 0-"E+1G" !"O%3&$(*$" 0-" 0+&*$" /$&" O.&*$&" -)*'$00$D$(*"
.'F$%*&")=$m"6M$%"-F$)"0$"D.*")03"g"95 @!?w"hG"

"

E+1G"!G! 4+&*$" /$&" O.&*$&" .'F$%*&" -'" )$(*%$" *$)=(.0.1+2'$" /$" 0-" &.)+3*3" 6M$%"
.M*$('&"-F$)"0-"%$)=$%)=$"O-%"D.*")03"€95 @!?w•"XE3F%+$%"cL! eY"

E#! F@G.272%&/&,(%!2&!2H,G2%+20!2%!/@'(%/*&,8*2!
I$**$" &$)*+.(" -" O.'%" .MW$*" 0-" O%3&$(*-*+.(" /'" )-/%$"

%310$D$(*-+%$" -3%.(-'*+2'$" 2'+" -" ).(/'+*" ^" 0-" /3,+(+*+.(" /$&"
/+,,3%$(*$&"(.%D$&"%$).(('$&"-OO0+)-M0$&"O-%"0$&"+(/'&*%+$0&"/'"
/.D-+($G"K.'&"$RO.&$%.(&"0$&"O%+()+O$&"/3)%+*&"/-(&"0-"(.%D$"
9 5 @!?wIpN9@!cI" $*" 0$&" %3,0$R+.(&" -)*'$00$&" &'%" 0$'%&"
3F.0'*+.(&G"

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

9-(&"0$"/.D-+($"-3%.(-'*+2'$P"/$&"*%-F-'R"+(+*+3&"$("!e!L"
O.'%" 3*-M0+%" /$&" %T10$&" ).DD'($&" +(*$%(-*+.(-0$&" /-(&" 0$&"
/.D-+($ &"-3%.(-'*+2'$"$*"&O-*+-0".(*").(/'+*"^"0Q3)%+*'%$"/$"0-"
).(F$(*+.(" /$" I=+)-1. " $(*%3$" $(" F+1'$'%" 0$" >" -F%+0" !e>?"
aI.(F$(*+.(" !e>?d G" I$**$" ).(F$(*+.(" ).'F%$" /+F$%&" /.D-+($&"
%$0-*+,&"-'R".O3%-*+.(&"$*"'*+0+&-*+.(&"/$&"-3%.O.%*&P"-'R"$&O-)$&"
&'%F.03&P"̂ "0-").()$O*+.(P"̂ "0-",-M%+)-*+.(P"^"0-"D-+(*$(-()$"/$&"
-3%.($,&P"^"0$'%"(-F+1-M+0+*3"$*"$&*"^"0Q.%+1+($"/$"0-")%3-*+.("/$"
0Q5%1-(+&-*+.(" /$" 0Q;F+-*+.(" I+F+0$" 7(*$%(-*+.(-0$" X5;I7eYP"
-1$()$" &O3)+-0+&3$" /$&" (-*+.(&" '(+$&" -S-(*"O.'%" D+&&+.(" /$"
)..%/.(($%" $*" %31'0$%" 0$" *%-(&O.%*" -3%+$(" +(*$%(-*+.(-0G" N00$"
%3/+1$"/$&" %T10$D$(*&" $(" %3O.(&$" ^" 0-" (3)$&&+*3" &.)+3*-0$" /$"
1-%-(*+%" '(" =-'*" (+F$-'" /$" &3)'%+*3" /'" *%-,+)" -3%+$(G" I$&"
%T10$D$(*&"&.(*"%$O%+&"O-%"0-"I.DD+&&+.("N'%.O3$(($"2'+"-")%33"
0QN;8;" O.'%" /3,+(+%" 0$&" $R+1$()$&" O%.O%$&" ^" )=-2'$" *SO$" /$"
,0.**$"/Q-3%.($,G"

N("$,,$*P"0$&"-%*+)0$&"/$"0-").(F$(*+.("/$"I=+)-1."/.+F$(*"_*%$"
/3)0+(3&"O-%"0-"031+&0-*+.("/$&"3*-*&"&+1(-*-+%$&G"4-"I.DD+&&+.("
N'%.O3$(($" -" 3*-M0+" ^" *%-F$%&" 0$" %T10$D$(*"Ky!uecpcLLc"
aN;8; @!uec"cLLcd"&'+F+"/'"Kyc!xpcLLw"Xb-%/"4-{!LY"aN;8;@

"
e"N("-(10-+&P"7(*$%(-*+.(-0"I+F+0";F+-*+.("5%1-(+m-*+.("X7I;5Y""
!L "8+1(+,+$"2'$"0$&"0.+&"&.(*").(*%-+1(-(*$&""
!! "J3,T%$"^" /$&" +(&*%'D$(*&" g"2'-&+@W'%+/+2'$&"h" *$0&" 2'$" 0$&" %3&.0'*+.(&P" 0$&"
/3)0-%-*+.(&" $*" 0$&" 0+1($&" /+%$)*%+)$&" 30-M.%3$&" O-%" 0$&" 1.'F$%($D$(*&" $*" 0$&"
.%1-(+&-*+.(&" O%+F3$&G" C+$(" 2'q$00$" ($" O.&&T/$" -')'( " O.'F.+%"W'%+/+2'$" $*"

c!x"cLLwd"0-"*%-(&)%+O*+.(" /$&"%T10$&").DD'($&"-OO0+)-M0$&"^"
0Q-F+-*+.(" )+F+0$P" $*" /$&)%+O*+.(" /$&" D+&&+.(&" /$" 0Q;1$()$"
N'%.O3$(($" /$" 0-" 83)'%+*3" ;3%+$(($G" I$**$" /$%(+T%$" -" O.'%"
D+&&+.("O%+()+O-0$"/$"O%.D.'F.+%"0$"O0'&"=-'*"(+F$-'"O.&&+M0$"
/$" &3)'%+*3" O.'%" 0Q-F+-*+.(" )+F+0$G" N00$" &Q-OO'+$" &'%" /$&"
%T10$D$(*&" /$" )$%*+,+)-*+.(" XO-%D+" 0$&2'$00$&" 0$&" I$%*+,+)-*+.("
8O$)+,+)-*+.(&",.%"0-%1$"-$%.O0-($&"aN;8;"I8 @cu"cLL?dP"0-%1$"
%.*.%)%-,*" aN;8;" I8@ce" cL!cdP" /$&" ;))$O*-M0$" z$-(&" .,"
I.DO0+-()$" X;zIYP" $*" /$&" &*-(/-%/&" -'R2'$0&" /.+F$(*" &$"
).(,.%D$%"0$&"$(*%$O%+&$&"2'+"&.'=-+*$(*")$%*+,+$%"0$'%"-3%.($,G""

;O%T&" -F.+%" /3,+(+"/ $&"$R+1$()$&"%310$D$(*-+%$&" $*" /$&"
D.S$(&" /$" ).(,.%D+*3P"0$&" -)*$'%&" /'" /.D-+($" X+(/'&*%+$0&" $*"
-'*.%+*3Y".(*").(F$('"/$"1'+/$&"O.'%"%3O.(/%$"-'R"$R+1$()$&"$*"
/3F$0.OO$%" 0$&" &S&*TD$&" $*" 0.1+)+$0&" -3%.(-'*+2'$&"
).(,.%D3D$(*"^"0-"%310$D$(*-*+.(G"

"

E+1G"cG! I-/%$"%T10$D$(*-+%$"-3%.(-'*+2'$ "

9-(&" )$*" -%*+)0$P" (.'&" (.'&" +(*3%$&&$%.(&" O0'&"
O-%*+)'0+T%$D$(*" ^" 0-" )$%*+,+)-*+.(" /$&" -3%.($,&" $*" /$" 0$'%&"
32'+O$D$(*&G" 4-"E+1G" c" +00'&*%$" 0$" )-/%$" %310$D$(*-+%$" /'"
O%.)$&&'&" /$" )$%*+,+)-*+.(" /$&" 32'+O$D$(*&" +(,.%D-*+2'$&"
X=-%/{-%$"$*"&.,*{-%$Y"/-(&"0$"/.D-+($"-3%.(-'*+2'$G""

4-" I8 @cu"X-D$(/$D$(*"c!" /'"c?"D-%&"cL!wP"8.,*"4-{!! Y"
aN;8;"I8 @cu"cL!wd").DO%$(/"O0'&+$'%&"&.'&@O-%*+$&"&3O-%3$&"
$("/$'R"F.0$*&"XC..‚"!i"I$%*+,+)-*+.("8O$)+,+)-*+.(&"$*"C..‚"ci"
;))$O*-M0$"z$-(&".,"I.DO0+-()$YG"

9 -(&"0-"&$)*+.("86Co;J<"E"• "NV67oNzNK<"/'"C..‚"! P"
0$&" $R+1$()$&" I8" cuG!BL!" $*" I8" cuG!BLe" ).()$%($(*"
O-%*+)'0+T%$D$(*"0-")$%*+,+)-*+.("/$&"0.1+)+$0&G"4-"O%$D+T%$"$R+1$"
2'$" U)=-2'$" 32'+O$D$(*" +(&*-003" /.+*" _*%$" /q'(" *SO$" $*" /q'($"
).()$O*+.(" -OO%.O%+3&" ^" &-" ,.()*+.(" O%3F'$QG" 4$" 0.1+)+$0" /.+*"
,-+%$")$"O.'%"2'.+"+0"-"3*3"O%3F'P"O-&"O0'&P"O-&"D.+(&G"4-"&$).(/$"
$&*" .%+$(*3$"&-,$*S" i"U0$&"&S&*TD$&"$*" ).DO.&-(*&" /.+F$(*"_*%$"
).(l'&" /$" D-(+T%$" ^" )$" 2'$" *.'*" 3F3($D$(*" %$/.'*3!c " &.+*"

(q$R$%)$" -')'("D3)-(+&D$").$%)+*+,P"0-"g"0.+"&.'O0$"h"$&*" (3-(D.+(&"&.'F$(*"
0-%1$D$(*"-/.O*3$"$*"13(3%-0$D$(*"&'+F+$"a9%'m+(P"cL!xdG"
!c "9-(&")$*"-%*+)0$P"(.'&"*%-/'+&.(&"0$"*$%D$"U,-+0'%$").(/+*+.(Q"O-%"U3F3($D$(*"
%$/.'*3Q]".("*%.'F$"O-%,.+&"/Q-'*%$&"*%-/')*+.(&P").DD$").(/+*+.("/$"O-(($P".'"
&)3(-%+."/$"O-(($G"

!"#$
%&'

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

12)0-3),-./
$"/42)30/

5",#"*6)$7

12)0-3),-.12)0-3),-.12)0-3),-.

8(9/ : ;!/<=>?@AB/CDE2)F6-,$G/!7.$-6./&,0/H,.$&33&$)",.C

(;/ : (I;/<=>?@AB/ C!7.$-6/0-.)J,/&,0/&,&37.). K

(9LMN=M( :DONB(
C;-*$)#)5&$)",/5",.)0-*&$)",./#"*/+)J+37:),$-J*&$-0/"*/5"6F3-P/&)*5*&#$/.7.$-6.C

OQ<=M:DORA
SO-.)J,/&..2*&,5-/J2)0&,5-/#"*/&)*4"*,-/-3-5$*",)5/ !"#$%"#& C

(9LMNT?:DO?@=
C12)0-3),-./&,0/6-$+"0./#"*/5",025$),J/$+-/.&#-$7/&..-..6-,$/F*"5-..
",/5)U)3/&)*4"*,-/.7.$-6./&,0/-E2)F6-,$ K

!"#$%#&%'()*+,-..+$%+%)/&#,"0,+')
1-&)'2'"+.)'#1+"2)#''+''.+$"

'()*&+,

-&.&/

01+213&3*

-&.&/

()*'"*$+),-../ 9-J23&$)",/9-E2)*-6-,$./
8-0-*&3/()*'"*$+),-../ 9-E2)*-6-,$./V8(9W/ X/Y"),$/()*'"*$+),-../ 9-E2)*-6-,$./VY(9W

OQ?TA1:DO?M1
CD,U)*",6-,$&3/5",0)$)",./&,0/$-.$/F*"5-02*-./#"*/&)*4"*,-/-E2)F6-,$C

OQ?NR;:DO?<;
C'14*%"#& 5",.)0-*&$)",./),/&)*4"*,-/.7.$-6./&,0/-E2)F6-,$C

3+&"010,#"0-$)!4+,010,#"0-$'

5,,+4"#67+)8+#$')
-1)3-.470#$,+

D2*"F-&,/;"66)..)",/V9-J23&$)",/Z [<?TX<AARW \&*0
%&'

;+)5&J"/;",U-,$)",/ V?BBM:?<:ANW/VH;(QW

3-..-$ &97+'

D(!(8((



?"
"

$R*%_D$D$(*" +DO%.M-M0$" $*" ($" %3&'0*$" O-&" /q'($" /3,-+00-()$"
'(+2'$QG"

9-(&"0$"C..‚"cP"/$&";zI"&.(*"O%.O.&3&"O.'%"%3O.(/%$"^"
)=-2'$"$R+1$()$G"o-%"$R$DO0$P"O.'%"0Q$R+1$()$"I8"cuG!BLe"X0-"
!BLe$"$R+1$()$"%T10$D$(*-+%$\ YP"+0"$&*"/3)%+*"0-"W'&*+,+)-*+.("/'"
*-'R"/$"/3,-+00-()$"%$).(('" -))$O*-M0$!B"O.'%")=-2'$"3FT($D$(*"
%$/.'*3")-*-&*%.O=+2'$"X$("&'M&*-()$P"O%$(/%$"0Q-F+.("($"/.+*"O-&"
_*%$"O0'&"%+&2'3"2'$"/$"D-%)=$%"/-(&"0-"%'$YG"

4Q$R+1$()$"I8"cuG!BLe"%3,3%$()$"0$&"&*-(/-%/&"-OO0+)-M0$&"
X;zI" cL @!!u" O.'%" 0-" (.%D$" 95@!?wIY" .'" /$&" /.)'D$(*&"
+(/'&*%+$0&"-OO$03&"g";$%.&O-)$" J$).DD$(/$/" o%-)*+)$"h"
X;JoY").DD$"0Q;Jo">?u>; "a;Jo>?u>;" cL!! d"$*"0Q;Jo">?x!"
a;Jo>?x!" !eexd"2'+" /3)%+F$(*" 0$&" D3*=./$&")0-&&+2'$&"O.'%"
).(/'+%$"0$&"-(-0S&$&"&-,$*SG"

4$&"&S&*TD$&"$*"0$&").DO.&-(*&P"F'&"&$'0&".'"+(*$%).(($)*3&"
/.+F$(*"_*%$").(l'&"/$"*$00$"&.%*$"2'$"0q-OO-%+*+.("/$"/3,-+00-()$&"
)-*-&*%.O=+2'$&"0+D+*-(*"0-"&3)'%+*3"/'"F.0".'"/$"0q-**$%%+&&-1$"&.+*"
g"$R*%_D$D$(*" +DO%.M-M0$"h" $*" ($" %3&'0*$" O-&" /Q'($" O-(($"
&+DO0$"i")Q$&*"0$").()$O*"-OO$03"g",-+0"&-,$"/$&+1(").()$O*"h!>G"4$"
&S&*TD$"/.+*"_*%$").(l'"O.'%"-&&'%$%"0$&",.()*+.(&"-**$(/'$&G"

4-" <;C4N" 7G"O%.O.&$" '($" )0-&&+,+)-*+.(" /$&" g",-+0'%$"
).(/+*+.(&"h"X.'"3FT($D$(*&"%$/.'*3&Y"$(",.()*+.("/$" 0-"&3F3%+*3"
/$"0$'%&"$,,$*&P"&'%"'($"3)=$00$"/$"u"(+F$-'R"-00-(*"/$"UK."8-,$*S"
N,,$)*Q"^"UI -*-&*%.O=+)QG";+(&+"&+"0Q3F3($D$(*"%$/.'*3"$(*%-f($"
/$&"$,,$*&"/$"*SO$"g"E-*-0+*+$&".%"7()-O-)+*-*+.("h"&'%"0Q32'+O-1$"
.' "g"z'0*+O0$",-*-0+*+$&"h"&'%"0$&".))'O-(*&".'"g"K.%D-00S"{+*="
='00" 0.&&"h" &'%" 0Q-3%.($," -0.%&" +0" &$%-" ).(&+/3%3").DD$"
g")-*-&*%.O=+2'$"hG"

<;C4N"7G"! JN4;<75K"NK<JN"4;"8N#NJ7<N"9N8"NEEN<8"N<"4;"
I4;887E7I;<75K"9N8"N#NKNzNK<8"JN956<N8 "XC55ƒ" c"I8cuG!BLe"8NI<75K" w"

„ CY"

"
"

4-"<;C4N"77G"3*-M0+*"'($"%$0-*+.("$(*%$"0-"&3F3%+*3"/$&"$,,$*&"
/Q'($"g",-+0'%$").(/+*+.("h"X),G")0-&&+,+)-*+.("O%3)3/$(*$Y"$*"&-"
O%.M-M+0+*3" /Q.))'%%$()$G" ;+(&+" &+" 0Q3F3($D$(*" %$/.'*3" $&*"
).(&+/3%3").DD$" g")-*-&*%.O=+2'$"h" -0.%&" &-" O%.M-M+0+*3"
/Q.))'%%$()$"XO%.M-M+0+*3" 2'-(*+*-*+F$" -))$O*-M0$Y"/$F%-" _*%$"
+(,3%+$'%$"^"!L @e"O-%"=$'%$" /$"F.0"$*"&-"O%.M-M+0+*3"2'-0+*-*+F$"

"
!B4$&" /.((3$&" =+&*.%+2'$&" +(/+2'$(*" 2'$" 0-" O%.M-M+0+*3" /q'(" -))+/$(*" 1%-F$"
-**%+M'-M0$"^" /$&" )-'&$&"0+3$&"^"0Q'*+0+&-*+.(" .O3%-*+.(($00$" /Q'(" -3%.($,"3*-+*"
/q$(F+%.("/$"!"-))+/$(*"O-%"D+00+.("/q=$'%$&"/$"F.0G"9$"O0'&P"&$'0$D$(*"$(F+%.("
!L…"/'"*.*-0"O$'*"_*%$"-**%+M'3"^"/$&").(/+*+.(&"/$"/3,-+00-()$")-'&3$&"O-%"0$&"
&S&*TD$&" /$" 0q-F+.(G"N(,+(" '($" )$(*-+($" /$" ).(/+*+.(&" /$" /3,-+00-()$"

-))$O*-M0$" /$F%-+*"_*%$"g"NR*%$D$0S"+DO%.M-M0$"hG"J-D$(3" -'"
(+F$-'" -F+.(" 2'+" /.+*" &'OO.%*$%"!LL" ,-+0'%$" ).(/+*+.(&"
)-*-&*%.O=+2'$&" $*" O.'%" 0$2'$0" !L…" /$" )%-&=" &.(*" /Z&"^" /$&"
/3,-+00-()$&" *$)=(+2'$&P" +0" $&*" W'13" 3).(.D+2'$D$(*" $*"
&.)+-0$D$(*" -))$O*-M0$" /$" O$%/%$" '(" -F+.(" *.'&" 0$&" D+00+.(&"
/Q=$'%$&"/$"F.0"XO%.M-M+0+*3"†"!L@xYG"

<;C4N"77G"! J N4;<75K"NK<JN"4;"I4;887E7I;<75K"9N8"N#NKNzNK<8"
JN956<N8"N<"4;"oJ5C;C747<N "XC55ƒ" c"I8cuG!BLe"8NI <75K"w"„ CY"

"

N(")$"2'+").()$%($"0$&"0.1+)+$0&P"0Q$(W$'"$&*"/$"D+(+D+&$%"0$"
%+&2'$"/Q+(*%./')*+.(" /Q$%%$'%&"0.%&"/'" /3F$0.OO$D$(*G"N(")-&"
/Q-)*+F-*+.("/Q'($"$%%$'%"0-*$(*$P"0$").DO.%*$D$(*"/3*$%D+(+&*$"
/$&" 0.1+)+$0&" $(*%-+($" &S&*3D-*+2'$D$(*" '($" /3,-+00-()$G" N("
).(&32'$()$P" 0Q.O*+.(" %$*$('$" $&*" /$" ).(*%-+(/%$" 0$" O%.)$&&'&"
/Q+(13(+$%+$" /'" 0.1+)+$0G"I$&" ).(*%-+(*$&"&$" *%-/'+&$(*"O-%" /$&"
.MW$)*+,&"^"%$&O$)*$%"/3)%+*&"/-(&"0-"(.%D$"95@!?wIG"

/$",0&+'"12 3456#781349#"

o-%D+" 0$&" %3,3%$(*+$0&" '*+0+&3&" $(" -3%.(-'*+2'$P" .(" *%.'F$"
(.*-DD$(*" 0-" (.%D$" 95@!?wI" X8.,*{-%$" I.(&+/$%-*+.(&" +("
;+%M.%($" 8S&*$D&" -(/" N2'+OD$(*" I$%*+,+)-*+.(Y".'" N9 @!cI"
/3F$0.OO3$" $(" ).DD'(" $*" 3/+*3$&" %$&O$)*+F$D$(*" O-%"
0QN6J5I;N")[*3"$'%.O3$("XN9@!cIY"$*"0Q.%1-(+&D$"J<I;"7()"
)[*3" -D3%+)-+(" X95@!?wIY" aJ<I;" 95 @!?wI" cL!cdG" I$**$"
(.%D$",+R$"0$&").(/+*+.(&"/$"&3)'%+*3"-OO0+)-M0$&"-'R"0.1+)+$0&"
)%+*+2'$&"/$"0q-F+.(+2'$"/-(&"0q-F+-*+.(").DD$%)+-0$"$*"0q-F+-*+.("
13(3%-0$G"N00$"&Q-OO'+$"&'%"2'-*%$"1%-(/&"O%+()+O$&"i"

¥! o%$D+$%" O%+()+O$" i" 6(" 0.1+)+$0" $&*" &+" ).DO0$R$" 2'q+0" $&*"
O%-*+2'$D$(*" +DO.&&+M0$" /$" 1-%-(*+%" 2'q+0" $&*" $R$DO*"
/q$%%$'%&G"o-%").(&32'$(*P"&+"0$"O%./'+*",+(-0"0'+@D_D$"($"O$'*"
_*%$" 1-%-(*+P" 0-" D-(+T%$" /.(*" +0" $&*" O%./'+*" /.+*" _*%$" -'&&+"
,+-M0$"2'$"O.&&+M0$G"

¥! 9$'R+TD$"O%+()+O$"i"z_D$"&+"0$"O%.)$&&'&"/$"/3F$0.OO$D$(*"
$&*" ,+-M0$P" /$&" $%%$'%&" O$'F$(*"&'%F$(+%G" 9$" D'0*+O0$&"
-)*+F+*3&" /$" F3%+,+)-*+.(" /.+F$(*" _*%$" $,,$)*'3$&" ^" )=-2'$"
3*-O$" -,+(" /q30+D+($%" *.'*$&" 0$&" $%%$'%&" %3&+/'$00$&"
O.*$(*+$00$&G"

¥! <%.+&+TD$"O%+()+O$"i"4-"95@!?wI"$&*"'("/.)'D$(*"-R3"&'%""
0-" D-f*%+&$" /$" *%.+&" O%.)$&&'&" O.'%" -**$+(/%$" /$&" .MW$)*+,&"
*$)=(+2'$&"i"0$"O%.)$&&'&"/$"/3F$0.OO$D$(*P"0$"O%. )$&&'&"/$"
F3%+,+)-*+.(" $*" 0$" O%.)$&&'&" /$" 1$&*+.(" /$" ).(,+1'%-*+.(G"
;')'($" D3*=./$" .'" *$)=(+2'$" (q$&*" &O3)+,+3$G" 8$'0&" 0$&"

O.*$(*+$00$D$(*"g"I-*-&*%.O=+2'$&"h"&.(*"+/$(*+,+3$&"-'"(+F$-'"/Q'("-F+.(G"70"$("
%3&'0*$"'(".MW$)*+,"/$"O%.M-M+0+*3"/$"/3,-+00-()$"+(,3%+$'%"^"!L @e"O-%"=$'%$"/$"F.0"
O.'%")=- 2' $").(/+*+.("/$"/3,-+00-()$G"X!L @x"k"!L…"k"!p!LLYG"
!>"C..‚"c"I8cuG!BLe"&$)*+.("x"„MY"



w"
"

.MW$)*+,&"0$"&.(*G"4-"D-(+T%$"/q-**$+(/%$"0$&".MW$)*+,&"$&*"'($"
/3)+&+.("+(/'&*%+$00$G"

¥! V'-*%+TD$" O%+()+O$" i" 70" $&*" &'OO.&3" 2'$" 0-" O0'O-%*" /$&"
).(&+/3%-*+.(&"/$"&-,$*S".(*"3*3",-+*$&"-'"(+F$-'"/'"&S&*TD$"
$*" 2'$" 0q-&&'%-()$" /'" /3F$0.OO$D$(*" 0.1+)+$0" /.+*" 1-%-(*+%"
2'q$00$&".(*"3*3").%%$)*$D$(*"D+&$&"$("`'F%$G"

4$&" &O3)+,+)-*+.(&" /$&" 0.1+)+$0&" $*" 0-" ,-l.(" /.(*" +0&" &.(*"
O%./'+*&"W.'$(*"-+(&+"'("%[0$"D-W$'%"/-(&"0-"&3)'%+*3G"4-"(.%D$"
95 @!?wI"+DO.&$"2'$")$%*-+($&"-)*+F+*3&"&.+$(*").(/'+*$&"-F$)"
+(/3O$(/-()$ "$( *%$" )$0'+" 2'+"%3-0+&$"0Q-)*+F+*3" $*" )$0'+" 2'+" 0-"
F3%+,+$G" ;+(&+" 0Q-OO0+)-(*" /$F%-",.'%(+%" 0$&" O%$'F$&" /$" )$**$"
+(/3O$(/-()$ "^"*%-F$%&"0Q$(%$1+&*%$D$(*"/$&"O$%&.(($&"2'+".(*"
). (/'+*"0$&"-)*+F+*3&G"

4$&" -(-0S&$&" &-,$*S" O$%D$**$(*" /Q-00.'$%" '(" (+F$-'" /$"
)%+*+)+*3" O.'%" )=-2'$" 0.1+)+$0" $(" %$1-%/" /$" 0-" 1%-F+*3" /$&"
3F3($D$(*&" %$/.'*3&" -'R2'$0&" +0&" ).(*%+M'$(*G" I$" (+F$-'" /$"
)%+*+)+*3" $&*" -OO$03" 9$F$0.OD$(*" ;&&'%-()$" 4$F$0" X9;4Y" $*"
O$%D$*"/$").((-f*%$P"$("'*+0+&-(*"0-"(.%D$"95@!?wIP"0$&"-)*+F+*3&"
/Q+(13(+$%+$"0.1+)+$00$"^").(/'+%$"O.'%")$%*+,+$%"0$"0.1+)+$0G"o0'&"
0-%1$D$(*P"0$"9;4"O$'*"_*%$"-00.'3"^" '($",.()*+.(P".("O-%0$%-"
-0.%&"/$"E9;4"XE'()*+.(-0"9$F$0.OD$(*";&&'%-()$"4$F$0Y"D-+&"
-'&&+" -'R",&270P"'(" +*$D" 3*-(*" /3,+(+" ).DD$" g"'(" 303D$(*"
D-*3%+$0" .'" 0.1+)+$0" -S-(*" /$&" +(*$%,-)$&" /30+D+*3$&" $*" M+$("
/3,+(+$&"h"a;Jo>?u>; "cL!! dP".("O-%0$%-"-0.%&"/$"79;4"X7*$D"
9$F$0.OD$(*";&&'%-()$"4$F$0YG"

4$&"0.1+)+$0&" &.(*" )0-&&3&" &$0.(" u" (+F$-'R" /$" )%+*+)+*3P"
/3*$%D+(-(*"-+(&+"'("(+F$-'"/Q-&&'%-()$"/$"/3F$0.OO$D$(*".'"
9;4" X/$"N"^";YG"o0'&")$"(+F$-'"$&*"O%.)=$"/'"(+F$-'";P"O0'&"0$"
(.DM%$"/q.MW$)*+,&"O-%"0-"95@!?wI "$&*"30$F3"X),G"<;C4N"777G"YG"
;+(&+P" &+" 0Q3F3($D$(*" %$/.'*3" $&*" ).(&+/3%3").DD$"
)-*-&*%.O=+2'$ "-0.%&"0$"(+F$-'"/Q-&&'%-()$"/$"/3F$0.OO$D$(*"/'"
0.1+)+$0").(*%+M'*$'%"&$%-"9;4";P"$*"0-"95@!?wI"+DO.&$%-"?!"
.MW$)*+,&" ^" *$(+%G" 9 $&"-)*+F+*3&" /$" )$%*+,+)-*+.(" /.+F$(*" _*%$"
%3-0+&3$&"O.'%"-**$+(/%$")$&".MW$)*+,&G"I$&"-)*+F+*3&"/.+F$(*"_*%$"
+DO03D$(*3$&"/-(&"/$&"O%.)$&&'&"2'+"O$%D$**$(*"/Q-**$+(/%$"0$&"
.MW$)*+,&G"

o-%" $R$DO0$P" 0Q'(" /$&" .MW$)*+,&" /'" O%.)$&&'&" /$"
/3F$0.OO$D$(*" $&*" /$" /3F$0.OO$%" 0$&"$R+1$()$&" 0.1+)+$00$&" /$"
=-'*"(+F$-'"g"b+1="4$F$0"J$2'+%$D$(*&"-%$"/$F$0.OO$/"h"X95@
!?wIYG" I$" O%.)$&&'&"/3,+(+*"O.'%" )$0-"0$&" ($', " -)*+F+*3&" ^"
).(/'+%$"X„uG!Gc"$*"„uGuY"O.'%"O%./'+%$"0$&"/.((3$&"/$&"&.%*+$&"
-**$(/'$&"X0-"&O3)+,+)-*+.("/'"0.1+)+$0P"0-"*%-l-M+0+*3YG"4-"<;C4N"
777G"$RO.&$"0$"(.DM%$"/Q.MW$)*+,&"^"*$(+%"&$0.("0-"95@!?wI"$("
%$1-%/"/'"(+F$-'"/Q-&&'%-()$"/$"/3F$0.OO$D$(*G""

<;C4N"777G"! 4N8"5CANI<7E8"9N""4;"K5JzN" 95 @!?wI "#NJ868"4N"K7#N;6"
9 Q;886J;KIN"9N"9N#N45ooNzNK< "

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

1*!
.#2(-0!
322(4-!

!5$+*' ! 5#6*' ! 7#8#',*&9 ! )#-#9-'*:;$4 !

<(/(%*:=(+-!
>99&'#+4(!

?(/(%!
3 ! < ! ) ! @! >!

1&=A('!*2 !
BA6(4-$/(9!
<B CDEF)!

G! HI ! IH! IJ ! ED!

"

"

:'*$-.0,;"',-&'" *<$=.0,,'>&"'-"*<$>-0&.-("

4-"(.%D$"95@!?wI "$RO0+2'$"-'&&+").DD$(*"0Q-OO0+)-(*"/.+*"
&$" D$**%$" $(" %$0-*+.(" -F$)" 0Q-'*.%+*3" O.'%" F-0+/$%" 0$&" )=.+R"
/Q+DO03D$(*-*+.(" /$&" ,.()*+.((-0+*3&" X<-M0$" ;@!L"
g"I$%*+,+)-*+.("4+-+&.("o%.)$&&"hYG"

4-"95 @!?w"O%3F.+*"'("o0-("/$"I$%*+,+)-*+.("O.'%"0$&";&O$)*&"
4.1+)+$0&"Xo0-(",.%"8.,*{-%$";&O$)*&".,"I$%*+,+)-*+.("@"o8;IY G"
70"/.+*"_*%$",.'%(+"$*"-OO%.'F3"/T&"0$"/3M'*"/Q'("/3F$0.OO$D$(*"
0.1+)+$0G" r" 0-" ,+(" /$" )=-2'$" )S)0$" /Q-OO%.M-*+.(" /'" 0.1+)+$0P"
0Q-OO0+)-(*"&.'D$*"^"0Q;'*.%+*3"'("g"8.,*{-%$";)).DO0+&=D$(*"
8'DD-%S"h"X8;8Y"2'+"O%3&$(*$"0$&"%3&'0*-*&"/'"/3F$0.OO$D$(*"
-+(&+"2'$"0$&"3F$(*'$0&"3)-%*&"$*"0$'%&"W'&*+,+)-*+.(&"F+&@̂@F+&"/'"
o8;IG" "

8'+F-(*" 0-" (-*'%$" /'" O%./'+*" 0.1+)+$0" $*" &-" )%+*+)+*3P"
0Q+DO0+)-*+.("/$"0Q;'*.%+*3"O$'*"F-%+$%G"4$"(+F$-'"/Q+DO0+)-*+.("
$&*"3*-M0+"O-%" 0QN;8;"&'+F-(*" 0$&" )%+*T%$&" +&&'&" /'"/.)'D$(*"
+(*+*'03">'/1&!5',&2',/!1('!&C2!)2&2'7,%/&,(%!(1!&C2!E"I"!.2J2.!(1!
,%J(.J272%&! ,%! :'()*+&! +2'&,1,+/&,(%G" o.'%" )=-2'$" 4$F$0" .,"
7(F.0FD$(*"X457YP"0$"(.DM%$"/Q3F-0'-*+.(&P"-OO$03$&"I&/G2!K1!
$%J(.J272%&"X857Y"$&*"/3,+(+G"o.'%"'("(.'F$-'"O%./'+*"0.1+)+$0P"
2'-*%$" 857" &.(*" (3)$&&-+%$&" XO0-(+,+)-*+.(P" /3F$0.OO$D$(*P"
F3%+,+)-*+.("$*").(,.%D+*3YG"

4q3F-0'-*+.(" $,,$)*'3$" 0.%&" /$&" O%$D+T%$&" %3'(+.(&" /$"
)$%*+,+)-*+.("/3*$%D+($%-" 0$" (+F$-'" /q+DO0+)-*+.("/$&" $RO$%*&"
0.1+)+$0&" /$" 0QN;8;" /-(&" 0$&" -)*+F+*3&" /$" )$%*+,+)-*+.(G" I+(2"
1%-(/&" )%+*T%$&" O$'F$(*" +(,0'$()$%" 0$&" %3&'0*-*&" /$" )$**$"
3F-0'-*+.("i"

X!Y"4$"(+F$-'"/$"9;4p79;4"/'"0.1+)+$0P"0$"(+F$-'"/$"%+1'$'%"
/$&" *})=$&" /q-&&'%-()$" /$" /3F$0.OO$D$(*" $,,$)*'3$&" &'%" 0$"
0.1+)+$0"]"

XcY"4-").DO0$R+*3"/'"/3F$0.OO$D$(*"0.1+)+$0"]"

XBY"4q$RO3%+$()$"/$"0q32'+O$"/$"/3F$0.OO$D$(*"$*p.'"/'")-(/+/-*"
$("D-*+T%$"/q-OO%.M-*+.("/$"0.1+)+$0&"]"

X>Y"4q=+&*.%+2'$"/$"&$%F+)$"/'"0.1+)+$0"]"

XuY"4-"(3)$&&+*3"/q'($"(.'F$00$"O.0+*+2'$"/$"0qN;8;"$("%-+&.("/$"
*.'*$" (.'F$-'*3" *$00$&" 2'$" /$"(.'F$00$&" *$)=(.0.1+$&P" /$"
(.'F$00$&"D3*=./$&"/$").()$O*+.(P"/$&".'*+0&"+(=-M+*'$0&P"$*)G"

4- "<;C4N"7#G"$RO.&$"'($"D-*%+)$"2'+"O$%D$*"/Q+/$(*+,+$%"0$"
(+F$-'"/$"%+&2'$"/'"O%.W$*"X6(+/$(*+,+$/"(.(@).DO0+-()$YG"6("
O%.W$*"(.'F$-'"$*").DO0$R$"%3-0+&3"O-%"'($"$(*%$O%+&$"-F$)"'("
(+F$-'" /$" O$%,.%D-()$" D.S$(" -'%-" '(" (+F$-'" /$" %+&2'$"
g"=+1="hG"

<;C4N"7#G"! K7#N;6"9N"J78V6N"96"oJ5AN< "a457"cL!?d"

"
I97 "i"I.DO0+-()$"9$D.(&*%-*+.("7*$D&"

"

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$
%&'()*+(,*-)
./&0-&1()2/

)-!)-3/4!-&!2-154/6!
(+5/2,+

)-!)-3/47!89,!
2-154/6!(+5/2,+:!
)-3/47!89,!)-!
2-154/6!(+5/2,+

)-3/4!();!2-154/6!
(+5/2,+

<*'= >/&?!@-A @-A B/;*91
B/;*91 @-A B/;*91 <*'=
@-A!-&!9)C)-A) <*'= <*'= <*'=

D,/5EF!@*C/4*=--;!-0!()!9)*;/),*0*/;!)-)G2-154*()2/



e"
"

6($" ,.+&"0-"O%.M-M+0+*3"/'"%+&2'$"/3,+(+$P"0-"&3F3%+*3"/'"0.1+)+$0"
$&*" '*+0+&3$"O.'%" /3,+(+%"0-" )0-&&$" /Q+(*$%F$(*+.("X),G"8&&'>&"?"
@0>&A'" %>" &',=0." .,-&0>=$B*'Co-%" $R$DO0$P" '("0.1+)+$0"
/3F$0.OO3"9;4"9"O.'%"'("%+&2'$"g"z$/+'D "h"&$%-"g"I0-&&"!"hG"

<;C4N"#G"! 79NK<7E7I;<75K"9N"4;"I4;88N"9N"J78V6N "

"
"

N(,+(P"0-"<;C4N"#7G"O%3)+&$"0$"(+F$-'"/Q+DO0+)-*+.("X(.DM%$"
/Q-'/+*&"&'%"&+*$P"%$F'$"/.)'D$(*-+%$P"\Y"/$"0QN;8;"$(",.()*+.("
/$"0-")0-&&$"/Q+(*$%F$(*+.(G"o-%"$R$DO0$P"O.'%"'("0.1+)+$0"g"I0-&&"
! "h"-')'("-'/+*"($"&$%-").(/'+*"O- %"0Q-'*.%+*3G"

<;C4N"#7G"! K7#N;6"9 Q7zo47I;<75K"9N"4 QN;8; "a457"cL!?d"

"

"

1 (A&.&'"*';"0BD'A-.E;";$,;".+F0;'&"*';"+0G',;"

N("&S(*=T&$"/$")$**$"&$)*+.(P"(.'&"%$*$(.(&"2'$"0$&"(.%D$&"
$("-3%.(-'*+2'$"(Q+DO.&$(*"O-&"0$&"D.S$(&"D-+&"/3)%+F$(*"0$&"
.MW$)*+,&"2'+"/.+F$(*"_*%$"-**$+(*&"^"*%-F$%&"0-"D+&$"$("`'F%$"/$"
O%.)$&&'&G""

I$O$(/-(*P" '( $" ,.+&" 2'$" 0Q-'*.%+*3" -" 3*-M0+" 0$&" %T10$&" ^"
%$&O$)*$%P" $00$" O%.O.&$" &.'F$(*" /$&" D.S$(&" /$" ).(,.%D+*3"
-))$O*-M0$&"$("%$1-%/"/$")=-2'$"$R+1$()$"%T10$D$(*-+%$G"70"&Q-1+*"
$(",-+*"/$"*$)=(+2'$&"%$).(('$&"2'+"O$%D$**$(*"/$"%3O.(/%$"-'R"
.MW$)*+,&" /$"&Z%$*3G" o-%" $R$DO0$" 0$&" .MW$)*+,&" /$" 0-" 95@!?wI"
O$'F$(*" _*%$" ).'F$%*&"/$" /+,,3%$(*$&" D-(+T%$&G" 4$&" D3*=./$&"
,.%D$00$&"&.(*"'($"-0*$%(-*+F$"O.'%"%3O.(/%$"-'R".MW$)*+,&"&-(&"
,-+%$"/$"*$&*&G"4-"D3*=./$"/$&"1%-O=$&"/$"z-%‚.F"aI=-("cL!cd"
$&*" 31-0$D$(*" '(" D.S$(" /$" ).(,.%D+*3" -))$O*-M0$" O.'%"
/3D.(*%$%" 2'$" 0$&" .MW$)*+,&" /$" ,+-M+0+*3" /Q'(" &S&*TD$" )%+*+2'$"
&.(*"-**$+(*&G"

4-" *$(/-()$" -)*'$00$" /$" 0Q+(/'&*%+$" -3%.(-'*+2'$" $&*"
/Q$&&-S$%" /$" %$0})=$%" )$%*-+($&" ).(*%-+(*$&" $(" /3,+(+&&-(*"
'(+2'$D$(*"/$&"D3*-@.MW$)*+,&")-%"0$&".MW$)*+,&"/3)%+*&"/-(&"0$&"
/+,,3%$(*&"*.D$&"X95@!?wIP"95@BBL@<..0"V'-0+,+)-*+.("aJ<I;"
95 @BBL" cL!! dP" 95@BB!@z./$0" C-&$/" 9$F$0.OD$(*" aJ<I;"
95 @BB!" cL!! dP" 95@BBc@5MW$)*" 5%+$(*$/" o%.1%-DD-*+.("
aJ<I;"95 @BBc"cL!! dP"95@BBB@E.%D-0"z$*=./&"aJ<I;"95 @
BBB" cL!!d" &.(*" *%.O" (.DM%$'RG" 4$" O%.W$*" /$" %$)=$%)=$"

"
!u " JN88;I" XJ$ @N(1+($$%+(1" -(/" 8*%$-D0+(+(1" 8*-(/-%/&" ,.%" ;F+.(+)&"
I$%*+,+)-*+.(Y"$&*" '(" O%.W$*" /$" %$)=$%)=$" O+0.*3" O-%" 0Q7J<" 8-+(*@NR'O$%SP"
<.'0.'&$P"cL!u"X=**O&ipp&-=-%-GO,G+%*@&-+(*$R'O$%SG).DpJN88;IpY"

JN88;I !u " -" O$%D+&" /$" /3,+(+%"B" O%.O%+3*3&"$&&$(*+$00$&"
X5F$%-%)=+(1" O%.O$%*+$&Y" i" 0q+(*$(*+.(P" 0q$R-)*+*'/$" $*"
0q-))$O*-M+0+*3G""

z_D$"&+"0$").(&*-*"&'%"0Q-'1D$(*-*+.("/'"(.DM%$"/Q.MW$)*+,&"
^"-**$+(/%$"$&*"O-%*-13P"(.'&"-F.(&"O'").(&*-*$%"/-(&"0$"/.D-+($"
D+0+*-+%$"2'$"/$&"/+%$)*+F$&"D.+(&"O%3)+&$&"($"O$%D$**-+$(*"O-&"
/Q.M*$(+%"0$"D_D$"(+F$-'" /$").(,+-()$G"I$%*$&P"0$&"+(/'&*%+$0&"
-S-(*" M$-').'O" /Q$RO3%+$()$" -'%.(*" *.'*$&" 0$&").DO3*$()$&"
O.'%"%3O.(/%$").(F$(-M0$D$(*"^")$**$"(.'F$00$"/3D-%)=$G"z-+&"
(.'&"O$(&.(&"2'$"*.'*$"'($",%-(1$"/$"0Q+(/'&*%+$"(Q$&*"O-&"-%D3$"
O.'%" S" %3O.(/%$" $*" /.+*" O.'F.+%" &Q-OO'S$%" &'%" /$&" 1'+/$&"
$RO0+)+*$&"O.'%")$%*+,+$%"'("0.1+)+$0G"

L#! "%/.302!)20!:(0&*'20!2&!:'/&,8*20!,%)*0&',2..20!)/%0!*%!
+(%&2H&2!)2!+2'&,1,+/&,(%!
z_D$" &+" 0Q$,,+)-)+*3" /$&" %3,3%$(*+$0&" $&*" %$).(('$" $("

-3%.(-'*+2'$"X0$"(.DM%$"/Q-))+/$(*"-3%+$("(Q-"W-D-+&")$&&3"/$"
/+D+('$%YP"0-"D+&$"$("`'F%$"/$&"%3,3%$(*+$0&"/$")$%*+,+)-*+.("O-%"
0$&"+(/'&*%+$0&"$&*"&.'F$(*").(&+/3%3$").DD$"*%T&"0.'%/$"$*"*%T&"
).Z*$'&$" ab+0/$%D-(" cLLedP" +(/'+&-(*" /$&" -)*+F+*3&" W'13$&"
&'O$%,0'$&"$("O=-&$"/$"O%.*.*SO-1$G"5%P")Q$&*" '($"(3)$&&+*3"$*"
'($"1-%-(*+$"F+&@̂@F+&"/$&"*+$%&"2'$")=-2'$"&S&*TD$"O'+&&$"_*%$"
'*+0+&3" -F$)" '("%+&2'$" -))$O*-M0$"$*"0Q-M&$()$" /$" )$&" -)*+F+*3&"
O$'*" ).(/'+%$" ^" /$&" /3%+F$&" $(*%-f(-(*" /$&" ).(&32'$()$&"
/%-D-*+2'$&G""

E-)$"-'R"$R+1$()$&"/$"0-")$%*+,+)-*+.(P")$00$@)+"$&*"/.()" O%+&$"
$(").DO*$"*-%/+F$D$(*"/-(&"0$"/3F$0.OO$D$(*"O-%"0$&"/+,,3%$(*&"
-)*$'%&"]")$%*-+(&".MW$)*+,&"/$")$&"%3,3%$(*+$0&"&.(*"D_D$"&.'F$(*"
-**$+(*&" '(+2'$D$(*"^"0-" ,+(" /'" /3F$0.OO$D$(*"UO-%)$"2'Q+0"0$"
,-'*QP"O.'%"D.(*%$%"0-").(,.%D+*3"^"0-"(.%D$G"5%")$0-"O%3&$(*$"'("
%+&2'$"X&'%"0-").(,.%D+*3Y"$*"'("&'%).Z*"O%.M-M0$P"&'O3%+$'%"-'"
).Z*"/Z"-'R"-)*+F+*3&"/$")$%*+,+)-*+.(G"N("$,,$*P").DD$"0$"D.(*%$"
0-"E+1G" BP" 0-" )$%*+,+)-*+.(" -" '(" ).Z*P" O'+&2'Q$00$" $(*%-+($" /$&"
-)*+F+*3&" ).DO03D$(*-+%$&" ^" '(" O%.)$&&'&" /$" /3F$0.OO$D$(*"
&*-(/-%/"]" D-+&"0$" ).Z*" /$&" -)*+F+*3&" O'%$D$(*" 0+3$&" ^" 0-"
)$%*+,+)-*+.("$&*"&$'0$D$(*"/Q$(F+%.("B…"O-%"O%.W$*G"

"
E+1G"BG! 9+&*%+M'*+.(" /$&" ).Z*&" /$" /3F$0.OO$D$(*" /$&" 0.1+)+$0&"@"9.)'D$(*"
+(*$%($"9:; "<$)=(+2'$&"-3%.(-'*+2'$&"

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$%&#'(()!
*%+%,#-. /%,.!"(0 "(0 1%)#23 4#5'

6(789,#-#9:&!8!;<"!; =&:>>!? =&:>>!? =&:>>!? =&:>>!@
6(789,#-#9:&!8!;<"!= =&:>>!? =&:>>!? =&:>>!@=&:>>!A

=,#-#9:&!8!;<"!B =&:>>!? =&:>>!@=&:>>!A =&:>>!A
=,#-#9:&!8!;<"!< =&:>>!? =&:>>!@=&:>>!A =&:>>!C

!"#"
$%&

'()*+,-./-
.01234+-
5(6342

78500309-
5(634-

:;+2<4.=>

;+?+8.=)+04-
5(634-

:.01234+>

@+,3/3A543.0-
5(634-

:.01234+>
B3058-5(634-
:;+2<4.=>

7#"CD7E"C
506-,+854+6-

#FD"!E-
=8502

#"#DE"#
#C&DEC&

"==83A504
#FD"!E
,+?3+G
,+=.,4

C8522-H '.0+ '.0+ '.0+ '.0+ '.0+ '.0+ '.0+ '.0+
C8522-I '.0+ J+2 '.0+ '.0+ J+2 J+2 J+2 '.0+

C8522-K H J+2 J+2 J+2 J+2
L=.0

M+N(+24

C8522-O"2-0+A+225,P J+2 J+2 J+2 J+2 J+2 J+2
L=.0

M+N(+24

;+2<4.=-506-.01234+-5(6342 ;.A()+04-,+?3+G

J+2



!L "
"

8Q+(*3%$&&$%" ^" 0-" 2'$&*+.(" /$" 0-")$%*+,+)-*+.(" *-%/+F$D$(*"
O%3&$(*$" '("%+&2'$"$().%$"O0'&" ,.%*" /Q-'1D$(*-*+.(" /$&").Z*&G"
o-%" $R$DO0$P" '(" .MW$)*+," /$" ).'F$%*'%$" &*%')*'%$00$!x "
O-%*+$00$D$(*" -**$+(*" F-" /$D-(/$%"/$&" -)*+F+*3&" /$" %$*%.@
+(13(+$%+$".'" /$&").DO03D$(*&"/Q-(-0S&$").'*$'RG"

N(" .'*%$P"/$" (.DM%$'R" -)*$'%&" +(/'&*%+$0&" .(*" '($" D-'F-+&$"
$&*+D-*+.(" /$&" ).Z*&" +(/'+*&" O.'%" O-&&$%" /Q'(" (+F$-'"
/Q-&&'%-()$"^"0Q-'*%$G"4$"9;4";"$&*"&.'F$(*"F'").DD$"'("1%--0"
). Z*-(*"$R)$&&+F$D$(*")=$%"^"O%./'+%$G"N("%3-0+*3P"0q3)-%*"0$"O0'&"
+DO.%*-(*"/$").Z*"$*"/$")-0$(/%+$%"&$"&+*'$"$(*%$"0$"(+F$-'"9"$*"
0$" (+F$-'"&'O3%+$'%"XBL"…"O.'%"O-&&$%" /$"9" ^" IP"uL"…"O.'%"
O-&&$%"/$"9"^"C"$*"u?"…"O.'%"O-&&$%"/$"9"̂ ";YG"4q$RO3%+$()$"/$"
0-"9:;"$*"0q3*'/$"b+1=J$0S"ab+0/$%D-("cLLed"D.(*%$(*"2'$"0-"
O0'&"+DO.%*-(*$"D-%)=$",+(-()+T%$"&$"&+*'$"$(*%$"0$"9;4"9"$*"
9;4"IG "
4Q3)-%*"/$").Z*"$*"/$")-0$(/%+$%"O.'%"0Q-OO0+)-*+.("/$"0-"(.%D$"
95 @!?wC"&$0.("b+1=J$0S"ab+0/$%D-("cLLed"&.(*"+(/+2'3&"$("
<-M0$"#77G""

<;C4N"#77G"! N#546<75K"96"I56<"#NJ868"K7#N;6"9 Q;886J;KIN"9N"
9N#N45ooNzNK< "

4$F$0"N" 4$F$0"9" 4$F$0"I" 4$F$0"C" 4$F$0";"
C-&$0+($" N"‡"u…" 9"‡"BL…" I"‡"!u… " C"‡"u…"

"
4-").()$O*+.("/3*-+003$"$*"0$&"*$&*&"2'+"&.(*"%$2'+&"O.'%"0$&"

0.1+)+$0&"9;4"I"+DO.&$(*"/$&"-)*+F+*3&"&'OO03D$(*-+%$&"2'+".(*"
O.'%" ,+(-0+*3" /$" 1-%-(*+%" 0Q-M&$()$" /$" ).DO.%*$D$(*&"
,.()*+.(($0&" (.("F.'0'& G"N00$&"&.(*"^"0Q.%+1+($" /'"&'%).Z*" /$"
/3F$0.OO$D$(*"$(" ).DO-%-+&.(" -F$)" '(" 0.1+)+$0"9;4"9G"4-"
E+1G">",.'%(+*"/$&"$R*%-O.0-*+.(&"/$"D3*%+2'$&G"

"

"
E+1G">G! K.DM%$"/$"0+1($&"/$")./$"O%./'+*$&"O-%"W.'%"F$%&'&"(+F$-'"/Q-&&'%-()$"
/$"/3F$0.OO$D$(*"ab+0/$%D-("cLLed"

4$&".MW$)*+,&"%$2'+&"O.'%"-**$+(/%$"'("9;4";"-/%$&&$(*"/$&"
)0-&&$&" /Q$%%$'%" &O3)+,+2'$&" ^" 0-" &Z%$*3" /$" ,.()*+.(($D$(*"
X*%-l-M+0+*3" )./$" &.'%)$" p" )./$" .MW$*P" ).'F$%*'%$" &*%')*'%$00$"
zI p9I !? "Xz./+,+$/"I.(/+*+.("p"9$)+&+.("I.F$%-1$YG"70&"(Q.(*"
O-&"/Q+()+/$()$"D-W$'%$"&'%"0$").Z*"/'"/3F$0.OO$D$(*G"70"&$%-+*"
)$%*-+($D$(*"O0'&" O$%,.%D-(*" X-'" (+F$-'" /$&" 1-%-(*+$&" /$"

"
!x "4-").'F$%*'%$"/$")./$"$&*"'($"D$&'%$"'*+0+&3$"O.'%"/3)%+%$"0$"*-'R"/$")./$"
&.'%)$"$R3)'*3"/q'("O%.1%-DD$"O-%"'($"&3%+$"/$"*$&*&G"N00$"D.(*%$"0$&"O-%*+$&"
/'")./$"&.'%)$"*$&*3$&".'"(.("*$&*3$&G"N00$"&Q$RO%+D$"O-%"0$"O.'%)$(*-1$"/'")./$"
$R3)'*3"O-%"%-OO.%*"-'")./$"*.*-0G"
!? "70"$R+&*$" O0'&+$'%&"( +F$-'R" /$" ).'F$%*'%$"i"E.()*+.(" XE'()*+.(" I.F$%-1$YP"
7(&*%')*+.("X8*-*$D$(*"I.F$%-1$YP"I.(/+*+.(".'"O.+(*"/$"*$&*"@",.%D'0$"0.1+2'$"
+(&3)-M0$"/$"*SO$"M..03$("XI.(/+*+.(" I.F$%-1$YP"9$)+&+.("@",.%D'0$"0.1+2'$"

).(,.%D+*3YP"/$"/3D.(*%$%"0-").(,.%D+*3"/$"D-(+T%$").(*+('$P"$("
+(*31%-(*"D+$'R" 0-" )$%*+,+)-*+.("/-(&" 0$" O%.)$&&'&" /$"
/3F$0.OO$D$(*"O.'%"2'Q$00$"&.+*"D+$'R"-OO0+2'3$"$*"^"D.+(/%$"
). Z*G""

?#! M2'0!*%2!+2'&,1,+/&,(%!+(%&,%*2!
K.*%$"O%.O.&+*+.(P"/3F$0.OO3$"/-(&")$*"-%*+)0$P"$&*"/$"%$(/%$"

O0'&"-1+0$&"0$&"-)*+F+*3&"/$" )$%*+,+)-*+.(P"$(" /+&*+(1'-(*" )$"2'$"
%$).'F%$" -'W.'%/Q='+" 0Q-1+0+*3"/-(&" 0$" /3F$0.OO$D$(*" /$"
0.1+)+$0&P" 0$&" ).()$O*&" ).DO-*+M0$&" -F$)" 0$" O%.)$&&'&" /$"
)$%*+,+)-*+.(P" )$'R" 2'+" 0$" &.(*" D.+(&" $*" )$'R" 2'+" &.(*"
O-%*+)'0+T%$D$(*"+(*3%$&&-(*&"-,+("/$"D.(*%$%").DD$(*"+0"&$%-+*"
O.&&+M0$"/$"O%.)3/$%G"4Q+/3$"$&*"/$"&Q-OO'S$%"&'%"'($"O%.O.&+*+.("
D3*=./.0.1+2'$" +(*31%-(*" 0-" )$%*+,+)-*+.(" *.'*" -'" 0.(1" /'"
O%.)$&&'&"/3F$0.OO$D$(*"*.'*"$("%$&*-(*").DO-*+M0$"^"0-"(.%D$"
95 @!?wIG"

4$&".MW$)*+,&"/$")$*"-%*+)0$"&.(*"-+(&+"/$"D.(*%$%"2'$"0Q-1+0+*3"
$&*" ).DO-*+M0$" -F$)" 0-" )$%*+,+)-*+.(" $*" 0-" (.%D$" 95@!?wIG"
o0'&+$'%&" D3*=./$&" &'OO.%*$(*" )$**$" -OO%.)=$" -1+0$P" 8)%'D"
aI-(-0&" cL!ed" a8)%'D" cL!wdP" $n*%$D" o%.1%-DD+(1" aC$)‚"
cLL>dP" 9$F5O&"a:.'/$-'" cL!xd" a#$%.(-" cL!xd G" K.*%$"3*'/$ "
).(&+/T%$%-"0$&"F-0$'%&"$*"O%+()+O$&" ,.(/-D$(*-'R" /$"0Q-1+0+*3"
+(/3O$(/-DD$(*"/$"0-"D3*=./$G":%})$"^")$%*-+(&").()$O*&"+&&'&"
/$"0Q-1+0+*3P"(.'&"D.(*%$%.(&"2'Q'($"D$+00$'%$"+(*31%-*+.("/$"0-"
)$%*+,+)-*+.(" *.'*" -'" 0.(1" /'" O%.)$&&'&" X-OO$03$"U)$%*+,+)-*+.("
).(*+('$QY" O$%D$*" /$" D-f*%+&$%" 0$&" ).Z*&P" 0$" O%.)$&&'&" /$"
/3F$0.OO$D$(*" $*" 0Q+(*31%-*+.(" /$" 0-" )$%*+,+)-*+.(G" ;F.+%" /$&"
+(/+)-*$'%&" ).()%$*&" &'%" 0-" )$%*+,+)-*+.(P" O$%D$*" /Q-F.+%" '($"
-&&'%-()$"&'%"0$"(+F$-'"/$").(,+-()$"2'$"0Q.("O$'*"-F.+%"&'%"0$&"
/3F$0.OO$D$(*&G"930+F%$%"'("0.1+)+$0"g")$%*+,+-M0$"h".'"g"O%3@
)$%*+,+3"h"XU)$%*+,+)-*+.("%$-/SQY"O0'&" ,%32'$DD$(*" ^" '(" )0+$(*"
,+(-0" -&&'%$" '(" M$&.+(" M+$(" ).'F$%*" $*" /.(($" '($" +(/+)-*+.("
).()%T*$"&'%"0Q-F-()$D$(*"/$"0-")$%*+,+)-*+.(G"4Q$,,$*"*'(($0"$&*"
%3/'+*" )-%" 0Q3*-*" /Q-F-()$D$(*" /$&" /.)'D$(*&" %$2'+&" O.'%" 0-"
)$%*+,+)-*+.("$&*").(('"$("O$%D-($()$G"4Q+/3$",.(/-D$(*-0$"$&*"
/$" %-OO%.)=$%" 0$&" +(*3%_*&P"$(" -OO-%$()$" -(*-1.(+&*$&P" /$&"
/+,,3%$(*&" -)*$'%&" X32'+O$" /$" /3F$0.OO$D$(*P" .O3%-*+.(($0&P"
32'+O$"2'-0+*3p)$%*+,+)-*+.(Y"/-(&"'(".MW$)*+,"/$",.()*+.(($D$(*"
O0'&",0'+/$P"/-F-(*-1$"O$%,.%D-(*P").00-M.%-*+,P"O.'%"-&&'%$%"-'"
,+(-0").00$)*+F$D$(*"0$&"1-%-(*+$&"&.)+3*-0$&"%$)=$%)=3$&G"

777G! I NJ<7E7I;<75K"N<"9N#N45ooNzNK<"45:7I7N4"o56J"4N8"

8ˆ8<NzN8";NJ5K;6<7V6N8" IJ7<7V6N8 "

I$**$" &$)*+.(" %-OO$00$" *.'*" /Q-M.%/" 2'$00$&" ).(*%-+(*$&" 0$&"
.MW$)*+,&" /$" )$%*+,+)-*+.(" +(/'+&$(*" &'%" '(" O%.)$&&'&" /$"
/3F$0.OO$D$(*"0.1+)+$0")0-&&+2'$"$("-3%.(-'*+2'$"X&$)*+.(";YP"$*"
&.'0+1($"0Q+DO.%*-()$"/'"O%.)$&&'&"/$"F3%+,+)-*+.("X&$)*+.("CYG""
N00$"+(*%./'+*"$(&'+*$"0Q-&&'%-()$"/3F$0.OO$D$(*"$*"0Q-&&'%-()$"
2'-0+*3P"/-(&")$").(*$R*$"/$")$%*+,+)-*+.("-3%.(-'*+2'$"X8$)*+.("
IYG"N00$"*$%D+($"O-%"'("%$*.'%"/Q$RO3%+$()$"$*"'($"-(-0S&$"&'%"0$&"

).DO.&3$" /$").(/+*+.(&"$*" /$" ).(($)*$'%&"0.1+2'$&"X9$)+&+.(" ).F$%-1$YG"N("
O0'&"/$&")%+*T%$&"/$").'F$%*'%$"/$").(/+*+.("$*"/$"/3)+&+.(P"0-").'F$%*'%$"/$&"
).(/+*+.(&"p"/3)+&+.(&"D./+,+3$&"XzIp9IY"+DO.&$"2'$")=-2'$" ) .(/+*+.("/$"0-"
/3)+&+.("&.+*"3F-0'3$"X-'"D.+(&"'($",.+&Y"/-(&"'(")-&".‰"$00$"-"'($"+(,0'$()$"&'%"
0-"F-0$'%",+(-0$"/$"0-"/3)+&+.(G"



!! "
"

O%-*+2'$&" /$&" +(/'&*%+$0&" ).(,%.(*3&" ^" /$&" -)*+F+*3&" /$"
)$%*+,+)-*+.("X&$)*+.("9YG"

"#! N%!:'(+200*0!)A,%G@%,2',2!.(G,+,2..2!+(%&'/,%&!:/'!.20!
2H,G2%+20!)2!+2'&,1,+/&,(%!
4Q+(13(+$%+$"0.1+)+$00$"$&*"'($"/+&)+O0+($"2'+"&Q+(*3%$&&$"-'R"

D3*=./$&"&S&*3D-*+2'$&" 2'+" O$%D$**$(*" /$" /3F$0.OO$%" /$&"
0.1+)+$0&" ).%%$&O.(/-(*" -'R" M$&.+(&" /'" )0+$(*P" ,+-M0$&P"
D-+(*$(-M0$&" $*" O$%,.%D-(*&G"4-" 8&&'>&"?" @0>&A'" %>" &',=0."
.,-&0>=$B*'C"O%3&$(*$"0$&"3*-O$&")0-&&+2'$&"/ $" /3F$0.OO$D$(*"
/Q'("0.1+)+$0"i"0$&"$R+1$()$&"/$&"'*+0+&-*$'%&"&.(*"*%-(&,.%D3$&"$("
$R+1$()$&"&'%"0$"0.1+)+$0P"2'+"&$%F$(*"̂ "0$'%"*.'%"/$"%3,3%$()$"O.'%"
30-M.%$%" '($" -%)=+*$)*'%$" 0.1+)+$00$P" -F-(*" /$" O-&&$%" ^" 0-"
).()$O*+.("/3*-+003$"O'+&"-'")./-1$G"5("O%. )T/$"-0.%&"-'R"*$&*&"
/$" )=-2'$" ,.()*+.(" O%+&$"/$" D-(+T%$" '(+*-+%$P" O'+&"-'R" *$&*&"
/Q+(*31%-*+.(P"-'R "*$&*&" 0.1+)+$0&" $*" *$&*&" /Q-))$O*-*+.(" O-%" 0$"
)0+$(*G"I=-2'$"O0-("/$"*$&*"$&*"O%3O-%3"/-(&"0-"O-%*+$"/$&)$(/-(*$"
/'")S)0$"X^"1-')=$"&'%"0-",+1'%$YG"

"

"

E+1G"uG! IS)0$"/$"F+$"0.1+)+$0")0-&&+2'$"

I.DD$" +(*%./'+*" $(" &$)*+.(" 77GIP" 0-" )$%*+,+)-*+.(" /$&"
-3%.($,&P"F+-"0-"(.%D$"95@!?wIP"(Q+DO.&$"O-&"/$")S)0$"/$"F+$"
D-+&" /3,+(+*" /$&" O%.)$&&'&" &3O-%3&" 2'+" &$%.(*" ).DM+(3&"O.'%"
/3)%+%$"0$")S)0$"/$"F+$"/Q'("O%.W$*"/.((3"i"
¥! 4$"O%.)$&&'&"/$"O0-(+,+)-*+.("i"O0-(&"/$"/3F$0.OO$D$(*P"/$"

F3%+,+)-*+.(P"/$"1$&*+.("/$").(,+1'%-*+.(\"
¥! 4$"O%.)$&&'&"/$"/3F$0.OO$D$(*"i"&O3)+,+)-*+.(P").()$O*+.(P"

)./-1$"$*"+(*31%-*+.(P"
¥! 4$&" O%.)$&&'&" +(*31%-'R"i" F3%+,+)-*+.(P" 1$&*+.(" /$"

).(,+1'%-*+.(P" -&&'%-()$" 2'-0+*3" $*" )..%/+(-*+.(" O.'%" 0-"
)$%*+,+)-*+.(G"

o.'%" )=-2'$" O%.)$&&'&" &.(*" /3,+(+&"i" /$&" .MW$)*+,&"
/q-&&'%-()$"X$R"i"/3,+(+%"0Q-%)=+*$)*'%$"$*"0$&"303D$(*&"O$%D$**-(*"
/$")./$%YP"/$&"D.S$(&"/$"0$&"&-*+&,-+%$P"/$&"/.((3$&"/q$(*%3$&"X$R"
i"8O3)+,+)-*+.(&P"o0-("/$"/3F$0.OO$D$(*P"JT10$&"/$").()$O*+.(YP"
/$&"-)*+F+*3&"X$R"i"/3,+(+%"0Q-%)=+*$)*'%$P"0$&"$R+1$()$&"/3%+F3$&P"
$*)GYP"/$&"O%./'+*&"X$R"i"/$&)%+O*+.("/$").()$O*+.(YP"/$&")%+*T%$&"
/$"*%-(&+*+.(G""

4-"(.%D$"95@!?wI" O%3)+&$"-'&&+"0$&".MW$)*+,&"(3)$&&-+%$&"^"
%$&O$)*$%"O.'%".M*$(+%"0-")$%*+,+)-*+.(G";"*+*%$"/Q$R$DO0$P"F.+)+"
'(")$%*-+("(.DM%$"/Q.MW$)*+,&"2'$"0Q.("%$().(*%$"/-(&"0-"(.%D$"i"
¥! 4$&" ,.()*+.(&" /'" 0.1+)+$0" /$F%.(*" _*%$" &S&*3D-*+2'$D$(*"

&O3)+,+3$&" ^" *%-F$%&" '($"&O3)+,+)-*+.(" 13(3%-0$" X8J8"i"

8.,*{-%$" J$2'+%$D$(*"8O$)+,+)-*+.(Y" 3)%+*$" ^" O-%*+%" /$&"
$R+1$()$&"&S&*TD$"

¥! 6($"-%)=+*$)*'%$"$*"'($").()$O*+.("/3*-+003$"&$%.(*"%$2'+&$&"
O.'%" 0$&" 0.1+)+$0&" 0$&" O0'&" )%+*+2'$&" X44J"i" 4.{" 4$F$0"
J$2'+%$D$(*YG";+(&+P"0-"(.%D$"95@!?wI"$&*"*%T&")0-+%$"&'%"0$"
(+F$-'"/$"1%-('0-%+*3"303D$(*-+%$"X4.{"4$F$0"J$2'+%$D$(*Y"
-**$(/'" O.'%" /3F$0.OO$%" '(" 0.1+)+$0" &3)'%+*-+%$" /.(*" 0-"
/3,-+00-()$"O$'*"-F.+%"/$&").(&32'$()$&"z-W.%P"b-m-%/.'&"
.'"I-*-&*%.O=+)G"4$"O%.)$&&'&"/Q+(13(+$%+$"O$'*"O%3F.+%"'("
.'"O0'&+$'%&"(+F$-'R" /$"b+1="4$F$0"J$2'+%$D$(*P"%-,,+(3&"
W'&2'Q^" '($" $R+1$()$" /3*-+003$" 2'+" /.+*" O.'F.+%" _*%$"
/+%$)*$D$(*" +DO03D$(*3$" $(" )./$" &.'%)$" &-(&" -')'($"
+(,.%D-*+.("&'OO03D$(*-+%$"aJ<I;"95@!?wI"cL!cd G""

¥! I=-2'$"303D$(*"/$"&O3)+,+)-*+.(".'"/$").()$O*+.("/.+*"_*%$"
/3F$0.OO3P" O%3)+&P" ).=3%$(*P" *%-l-M0$P"F3%+,+-M0$G" I$)+"
+DO0+2'$" (.*-DD$(*" /Q$,,$)*'$%" /$&" %$*.'%&" F$%&" 0$&"
O%.)$&&'&" -D.(*" $(" )-&" /$" /3).'F$%*$&" /$" O%.M0TD$&"
O.'F-(*"0$&"+DO-)*$%G"

¥! 4$")./$"&.'%)$"&$%-"/3F$0.OO3"^"O-%*+%"/$")$&"303D$(*&"-F-(*"
/$"&$%F+%"O.'%"13(3%$%"0$")./$".MW$*"$R3)'*-M0$G"

¥! o.'%"0$&" 0.1+)+$0&" )%+*+2'$&P" *.'*$&" 0$&" $R+1$()$&" Xb4J" $*"
44JY"/$F%.(*"_*%$"*$&*3$&G"4$&"*$&*&"/.+F$(*"_*%$"M-&3&"&'%"0$&"
$R+1$()$&"O.'%").'F%+%"0$").DO.%*$D$(*"(.D+(-0"$*"0$&")-&"
/$" %.M'&*$&&$P" $*" (.(" &'%" 0$" )./$" XJ$2'+%$D$(*" C-&$/"
<$&*+(1Y"aC$(/$%"cLLedG""

¥! 4-" ).'F$%*'%$" &*%')*'%$00$" /'" )./$" &.'%)$P" .M*$('$" O-%"
0Q$R3)'*+.(" /$" )$&" *$&*&" M-&3&" &'%" 0$&" $R+1$()$&P" /.+*" _*%$"
D$&'%3$G"4$&")%+*T%$&"/$").'F$%*'%$"&*%')*'%$00$"&.(*"D./'03&"
$(",.()*+.("/$"0-")%+*+)+*3"/'"0.1+)+$0"X8*-*$D$(*"I.F$%-1$P"
9$)+&+.(").F$%-1$P"z./+,+$/"I.(/+*+.(p9$)+&+.("I.F$%-1$Y"

¥! 4$")./$"&.'%)$"0'+@D_D$"/.+*"_*%$"/3F$0.OO3").(,.%D3D$(*"
^"/$&"&*-(/-%/&"/$")./-1$G""

¥! 6($"*%-l-M+0+*3"/.+*"_*%$"3*-M0+$"$(*%$")=-2'$"/.((3$ G""
¥! 4$&" /.((3$&" /Q+(13(+$%+$" /.+F$(*" _*%$" 13%3$&" $("

).(,+1'%-*+.(G" 9-(&" )$%*-+(&" )-&P" '($" +(/3O$(/-()$" $&*"
%$2'+&$"$(*%$"0-"O%./')*+.("/Q'($"/.((3$"$*"&-"F3%+,+)-*+.(G"

¥! N(,+(" 0$&" -)*+F+*3&" /Q;&&'%-()$" V'-0+*3" /.+F$(*" _*%$"
).(/'+*$&"$*"$(%$1+&*%3$&G""

K.*.(&"2'$"/-(&"0$"/.D-+($"/$"0Q-3%.(-'*+2'$"$*"/$"0Q$&O-)$P"
&$0.("0$&"O-S&P"0$&"(.%D$&"*%-+*$(*"0-")$%*+,+)-*+.("-F$)"'("-(10$"
/$"F'$"&O3)+,+2'$G"8'%")$%*-+(&"O.+(*&P"$00$&",.(*"/$&"O%.O.&+*+.(&"
O-%*+)'0+T%$D$(*"+(*3%$&&-(*$&G""

;+(&+P"O.'%"0$"/.D-+($"-3%.(-'*+2'$P"0$"(+F$-'" /$")%+*+)+*3"
X9;4Y" /$&" D./'0$&" 0.1+)+$0&" &$"M-&$"&'%" 0Q.%/%$" /$&" ).'O$&"
D+(+D-0$&" ,.()*+.(($00$&" XE'()*+.(-0" E-+0'%$" 8$*Y" /$&"
3F3($D$(*&" %$/.'*3&" -'R2'$0&" ).(*%+M'$(*" 0$&" 0.1+)+$0&G" I$"
).()$O*" (.F-*$'%" -" 3*3" O%3&$(*3" O-%" aJ.'-=+" cLL?d" $*"
&*-(/-%/+&3$"/-(&"0Q;Jo>?u>;"a;Jo>?u>;"cL!!dG "

4-" (.%D$" -D3%+)-+($" z+0@8*/@wwc" N"a959" 8ˆ8<Nz"
8;EN<ˆ"cL!cd "D$*"$(" ).%%30-*+.("0-"1%-F+*3" /$&"3F3($D$(*&"
%$/.'*3&" -F$)" 0$&" ).(&32'$()$&" ,+(-()+T%$&" X-+(&+P" '($"O$%*$"
,+(-()+T%$"/$" O0'&" /$" !LzŠ " &$%-" ).(&+/3%3$" ).DD$"
g"I-*-&*%.O=+2'$"hYG""

4-"(.%D$"95@c?w"X;+%"<%-,,+)"z-(-1$D$(*Y"aJ<I;"95 @
c?w"cL!! d"O%.O.&$"'("(+F$-'"+(*$%D3/+-+%$"X8v;4">Y"$(*%$"0$"
9;4"9"$*"0$"9;4" I" 2'+"%3/'+*"0Q3)-%*"$(" *$%D$&" /$" ).Z*" /$"
/3F$0.OO$D$(*"$(*%$")$&"/$'R"(+F$-'RG"

System engineering 
"

Software engineering 
"



!c "
"

N(,+("0$&"(.%D$&"8O-*+-0$&"NI88".'"0$&"%$).DD-(/-*+.(&" /'"
IKN8" &.(*" -&&$m" O%$&)%+O*+F$&" &'%" 0$&" D$&'%$&"2'-(*+*-*+F$&"
O.'F-(*"_*%$"%3-0+&3$&"&'%"0$")./$"&.'%)$G"N(",.()*+.("/'"(+F$-'"
/$" )%+*+)+*3P" 0-" ).DO0$R+*3" )S)0.D-*+2'$" a:+00" !ee!d" 2'+"
%$O%3&$(*$"0$" (.DM%$" /$" /3)+&+.(&" .M*$('$&" $(" O-%).'%-(*" 0$"
1%-O=$"/$").(*%[0$"/$&"-01.%+*=D$&P"0-"O%.,.(/$'%"/Q+DM%+)-*+.("
/$&"&*%')*'%$&P"$*"0$"(.DM%$"/$"O-%-DT*%$&"&$%.(*"0+D+*3&"-F$)"
/$&" M.%($&" /$" O0'&" $(" O0'&" ).(*%-+1(-(*$&G" 4-"<;C4N" #777G""
O%3)+&$"0$&").(*%-+(*$&"^"%$&O$)*$%"$(",.()*+.("/$"0-")-*31.%+$"/'"
0.1+)+$0G"o-%"$R$DO0$"O.'%" '("0.1+)+$0" )+M0$" /$" )-*31.%+$" I"0-"
).DO0$R+*3")S)0.D-*+2'$"/$&"-01.%+*=D$&"($"/$F%-"O-&"/3O-&&$%"
0-"F-0$'%"/$"!uG"

4$&"D$&'%$&"&'%"0$")./$"&.'%)$"O$'F$(*"_*%$").DO03*3$&"O-%"
0$").()$O*"/$"g"/$**$"*$)=(+2'$"!wh"a5&$*&‚S+"cL!wd"2'+"O$%D$*"
/$" D$&'%$%" 0$" ).Z*" +(/'+*" O-%" 0-" ).%%$)*+.(" /$&" -(.D-0+$&" $("
%$1-%/" /$&" &*-(/-%/&" /$" )./-1$" aK<" 9:;<;" cL!xdG" 6($"
&*%-*31+$"/$"D+&$"&.'&").(*%[0$"/$"0-"/$**$"*$)=(+2'$"D$&'%-(*"0$"
%-*+." /$" /$**$"*$)=(+2'$"a4$*.'m$S"cL!cd"&'%"0$"(.'F$-'" )./$"
,-)+0+*$"0-"%3&.%O*+.("O%.1%$&&+F$"/$&"-(.D-0+$&"-(*3%+$'%$&G""

<;C4N"#777G"! z N<J7V6N8"V6;47<N"45:7I7N44N 8"9;K8"4N"95z;7KN"
8o;<7;4 "

"
"

4#! 5',&,+/.!0(1&O/'2!)2J2.(:72%&!P!J2',1,+/&,(%!:'(+200!
4-"F3%+,+)-*+.(").(&*+*'$"0$")=-O+*%$"0$"O0'&"+DO.%*-(*"/$"0-"

(.%D$"95@!?wIP"$("F.0'D$"@"!B"O-1$&"/$"/$&)%+O*+.("X).(*%$"u"
$("D.S$(($"O.'%"0$&"-'*%$&")=-O+*%$&Y"@"$*"$(")=-%1$"/$"*%-F-+0"
+(/'+*$"@"O.'%"0Q;BwL".(").DO*$">"0+1($&"/$"*$&*"O.'%"!"0+1($"/$"
)./$ "$DM-%2'3G"IQ$&*"'("O%.)$&&'&"*%-(&F$%&$"]"+0"&Q-OO0+2'$"^"
*.'&"0$&"-'*%$&"O%.)$&&'&G"70"%$).DD-(/$" '($").DM+(-+&.(" /$"
%$F'$&"X+(&O$)*+.("/Q'("O%./'+*"O-%"'($"O$%&.(($"+(/3O$(/-(*$"
• "-(-0S&$"2'-0+*-*+F$YP"/Q-(-0S&$&"X$R-D$("/3*-+003"/Q'("O%./'+*P"
3F$(*'$00$D$(*"$,,$)*'3"O-%"'(".'*+0"• "-(-0S&$"2'-(*+*-*+F$Y"$*"/$"
*$&*&"X$R3)'*+.("/Q'("0.1+)+$0"O.'%").DO-%$%"0$&"%3&'0*-*&".M*$('&"
-F$)" 0$&" %3&'0*-*&" -**$(/'&"• " *$&*&" ,.()*+.(($0&P" -(-0S&$&" /$"
).'F$%*'%$",.()*+.(($00$"$*"&*%')*'%$00$Y"O.'%"/3*$)*$%"$*"%$(/%$"
).D O*$"/$&"$%%$'%&"+(*%./'+*$&"-'").'%&"/'"/3F$0.OO$D$(*G"

K.*.(&"2'$"0-"(.%D$"95@!?wI"($",-+*"O-&"/$"/+,,3%$()$"$(*%$"
0$&" -)*+F+*3&" /$" g"F-0+/-*+.("h" $*" /$" g"F3%+,+)-*+.("hG" 4$&" /$'R"
-)*+F+*3&" &.(*" (.DD3$&" +(/+,,3%$DD$(*" g"F3%+,+)-*+.("hG" 4-"
(.%D$"95@cu>"$&*"O0'&")0-+%$"&'%")$*"-&O$)*G"I$**$"/$%(+T%$"O-%0$"

"
!w4-" /$**$" *$)=(+2'$" $&*" '(" ).()$O*" 2'+" %$,0T*$" 0Q$,,.%*" /$" *%-F-+0" ^" ,.'%(+%"
-'W.'%/Q='+" O.'%" ).%%+1$%" /$&" -(.D-0+$&" /'$&" -'"(.( @%$&O$)*"/$&" %T10$&" /$"

/$" g"F-0+/-*+.("h" O.'%" 0Q-)*+F+*3" 2'+" ).(&+&*$" ^" &Q-&&'%$%" 2'$"
0Q$R+1$()$" ).(&+/3%3$"$&*" ).(,.%D$"$*" ).DO0T*$" -F$)" )$00$" /'"
(+F$-'"&'O3%+$'%"XI.(&*%'+&.(&@(.'&"0$"M.("O%./'+*"t YG"V'-(*"^"
0-"F3%+,+)-*+.(P"$00$").(&+&*$"^"&Q-&&'%$%"2'$"0$"%3&'0*-*".M*$('"^"
*%-F$%&" 0Q$R3)'*+.(" /$" 0Q+DO03D$(*-*+.(" $&*" ).(,.%D$" -'R"
-**$(/'&" XI.(&*%'+&.(&@(.'&" ).%%$)*$D$(*" 0$" O%./'+*"t YG" 4-"
,+1'%$"E+1G"x"+00'&*%$"F+&'$00$D$(*"0-"/+,,3%$()$"$(*%$"0$&"-)*+F+*3&"
/$"g"F-0+/-*+.("h"$*"/$"g"F3%+,+)-*+.("hG"

"

"

E+1G"xG! 9+,,3%$()$"$(*%$"#-0+/-*+.("$*"# 3%+,+)-*+.("X95@cu>Y"aJ<I;"95 @cu>d"

9$" ,-l.(" 13(3%-0$P" $*" +(/3O$(/-DD$(*" /'" /.D-+($"
/Q-OO0+)-*+.(P"0$&"(.%D$&"/Q+(13(+$%+$"0.1+)+$00$"/3)%+F$(*"*.'*$&"
'("O%.)$&&'&"/$"/3F$0.OO$D$(*"$*"/$"F3%+,+)-*+.(G"I.DD$".("0$"
F.+*" &'%" 0-"8&&'>&"?" @0>&A'" %>" &',=0." .,-&0>=$B*'CP" /Q'($"
(.%D$"^"0Q-'*%$"0$&"-)*+F+*3&"O$'F$(*"_*%$"031T%$D$(*"/+,,3%$(*$&G"
4$&".MW$)*+,&"&.(*"31-0$D$(*"O0'&".'"D.+(&").(*%-+1(-(*&"D-+&"
0$&"1%-(/&"O%+()+O$&"&.(*"&$DM0-M0$&G"

<;C4N"7nG"! I 5zo;J;785K"9N "97EENJNK<N8"K5JzN8"9 Q7K:NK7NJ7N"
45:7I7N44N "

"

4$&" ).(*%-+(*$&" -&&.)+3$&" ^" )=-2'$" (+F$-'" /Q+(13(+$%+$"
-'%.(*"'("+DO-)*"&'%"0Q.%1-(+&-*+.("/$&"&$%F+)$&"/$"0Q$(*%$O%+&$G"
;'" (+F$-'" /'" O%.W$*P" 0$&" ).(*%-+(*$&" &$%.(*" /3)0+(3$&" O.'%"
).(/'+%$" 0$&" %$F'$&" %$2'+&$&" -F$)" .'" &-(&" +(/3O$(/-()$G" 4$&"
-)*+F+*3&"*$)=(+2'$&"*$00$&"2'$"0Q+(&*%'D$(*-*+.("O.'%"0-"D$&'%$"

).()$O*+.("2'+"+(/'+%.(*"&S&*3D-*+2'$D$(*"/$&").Z*&"&'OO03D$(*-+%$&"/-(&"0$"
,'*'%G"5("O-%0$"/$"/$**$")-%")$&"&'%).Z*&"&.(*"-&&+D+03&"^"/$&"+(*3%_*&G"

!"#$%&'(
)*#+#&,+%-&%.- /,&+%. 0#+1,&()#&,12+'(30#+1,&()#&,12+'(40#+1,&()#&,12+'()0#+1,&()#&,12+'(5

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

.'/0-'0/%#1
-2+"1-2*"/%3"

4"-$5$2,1
62*"/%3"1781
9::;

<2+$=$"+1
62,+$'$2,1>1
4"-$5$2,1
62*"/%3"1781

4"-$5$2,1
62*"/%3"1781
9::;

4"-$5$2,1
62*"/%3"1781
9::;1=2/12,1
&2%/+152='?%/"

.'%'"@",'1
62*"/%3"1781
9::;1=2/13/20,+1

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

!"A0$/"@",'1
-2*"/%3" 9::; 9::; 9::; 9::;

<%$,'%$,%&$#$'(1
<2+0#%/$'(

6(-#2@%'$-1
-2@B#"C$'( D9: D9E D9F D7E:

<%$,'%$,%&$#$'(1
<2+0#%/$'( G"5'$,31#"*"# DF DF DF DH

<%$,'%$,%&$#$'(1
<2+0#%/$'(

G0@&"/12=1
5'%'"@",'51
IB"/1=0,-'$2,5J D9:: D9:: D9:: DE::

<%$,'%$,%&$#$'(
.'%&$#$'(

!"A0$/"@",'1
5'%&$#$'( E; F; 9:; 9F;

!"#$%&'()!#$*'
+,-./012340567!+8 !+87) !+87! !+87' !+879 !+87+
!"#*%&()!#$:;
+3-7<-0==347>0/0?,@,/267AB+8AB+87CAB+87DAB+87E AB+87FAB+87*AB+87$
G)'7C$D:&
)5,42-./347G/H1I2-J67AG8 AG87$ AG87* AG877FAG87E
)K7D:$*&
L035M0J67AAG8 AAG87:AAG87$ AAG87*AAG87FAAG87E
G)'7C$D$F7#7G)'7C:&&:
K145,0-67'02,?.-J '027' '0279 '027+
G)'7C*F:E
>,H340567'50II '57+ '579 '57'
GA"7*C*C*
+12.@.23N,67+AG8 +AG87++AG879 +AG87' +AG87!
G)'7C$D$$
G/I2-1@,/2,H7AJI2,@67AG8 AG87$ AG87* AG877FAG87E
GA"7$F&E;67O57#7G)'7C*:C$67AG8
'./2-.57AJI2,@7P>04Q3/,-JR

O870 O87S
AG87$

O874
AG87*

O87H
AG87F

O87,
AG87E

)'AA
AT04,67'-323432J '-32347!'-32347' '-323479'-32347+
>35#A<!#&&*)
>35320-J67AM'G AB'GD AB'G7EAB'G7F AB'G7* AB'G7$
<,4Q/34057K.2,7
!U+<+7O$F:$*C$::F::$#$O#'
>35320-J678,N,5 8,N,57$ 8,N,57*8,N,57F

K.2
+55.M,H



!B"
"

/$").'F$%*'%$"&*%')*'%$00$"/'")./$P"0-"F3%+,+)-*+.("/$"0-"O%3)+&+.("
/$&"-01.%+*=D$&P"0$")-0)'0"/'"O+%$")-&"/Q$R3)'*+.(P"0Q30-M.%-*+.("
/$" *$&*&" /$" %.M'&*$&&$" $*" /$&" )0-&&$&" /Q32'+F-0$()$" $*" 0-"
O%./')*+.(" /.)'D$(*-+%$" /$F%.(*" -'&&+" _*%$" %3-0+&3$&"-F$)" '("
(+F$-'"/$"%+1'$'%"/$"O0'&"$("O0'&").(*%-+1(-(*G"

4$")%+*T%$"/Q+(/3O$(/-()$"O$%D$*" /Q+00'&*%$%"0Q+DO-)*"O.'%"
0$&".%1-(+&-*+.(&"O.'%"/3F$0.OO$%"'("0.1+)+$0"9;4";".'"9;4"
CG"9$'R"*SO$&"/Q+(/3O$(/-()$"&.(*").(&+/3%3&"i""

¥! 7(/3O$(/-()$" /$&" %$F'$&" .'" -(-0S&$&P" /-(&" )$" )-&" 0-"
O$%&.(($" 2'+" ).(/'+*" 0-" %$F'$" /.+*" _*%$" /+,,3%$(*$" /$" 0-"
O$%&.(($"2'+"-"O%./'+*"0-"/.((3$"]"

¥! 7(/3O$(/-()$"$(*%$"0$&"O$%&.(($&"2'+"%3-0+&$(*"0$&"-)*+F+*3&P"
O-%"$R$DO0$"$(*%$"0Q-)*+F+*3"/$")./-1$" X„uGBY"$*"0Q-)*+F+*3"/$"
&30$)*+.("/$&")-&"/$"*$&*&"M-&3&"&'%"0$&"$R+1$()$&"X„xG>GcYG"

I$")%+*T%$"(3)$&&+*$"'($"%3O-%*+*+.("/$&"%$&O.(&-M+0+*3&"O.'%"
1-%-(*+%"2'$"0$&" -)*+F+*3&" .'"%$F'$&" .(*"M+$("3*3" ).(/'+*$&" /$"
,-l.(" +(/3O$(/-(*$G" 4-" *-+00$" D+(+D-0$" /Q'($" 32'+O$" O.'%"
/3F$0.OO$%" '(" 0.1+)+$0" 9;4" ;" %3O.(/-(*" -'" )%+*T%$"
/Q+(/3O$(/-()$" $&*" /$" B" O$%&.(($&"i" 0$" /3F$0.OO$'%" $*p.'"
%$0$)*$'%" /Q'($" /.((3$" O%./'+*$" O-%" 0$" F3%+,+)-*$'%P"0$"
F3%+,+)-*$'%" $*p.'" %$0$)*$'%" /Q'($" /.((3$" O%./'+*$" O-%" 0$"
/3F$0.OO$'%P"$*"0$"%$&O.(&-M0$"/Q-&&'%-()$"2'-0+*3G"

5#! "00*'/%+2!)2!)@J2.(::272%&;!/00*'/%+2!8*/.,&@!2&!
+2'&,1,+/&,(%!
4Q-&&'%-()$" /$" /3F$0.OO$D$(*" $&*" 0-" O%+()+O-0$" D3*=./$"

%$).(('$" O.'%" 1-%-(*+%" 0-" ,+-M+0+*3" /$&" 0.1+)+$0&" /$&" &S&*TD$&"
)%+*+2'$&G"4$").DO.%*$D$(*"/3*$%D+(+&*$"/Q'("0.1+)+$0"+(/'+*"'($"
/3,-+00-()$" &S&*3D-*+2'$" &+" '($" $%%$'%" /$" /3F$0.OO$D$(*" /'"
0.1+)+$0" $&*" -)*+F3$" $(" O=-&$" .O3%-*+.(($00$G" 4$&" ).(*%-+(*$&"
+DO.&3$&" &'%" 0$&" O%.)$&&'&" /$" /3F$0.OO$D$(*" $*" F3%+,+)-*+.("
O$%D$**$(*"-+(&+"/Q-'1D$(*$%"0$"(+F$-'"/$").(,+-()$").()$%(-(*"
0Q-M&$()$"/Q$%%$'%"/$"/3F$0.OO$D$(*"+(*%./'+*$"/-(&"0$"0.1+)+$0"
$("F'$"/Q'($"-'*.%+&-*+.("/$"D+&$"$("&$%F+)$"O-%"'($"-'*.%+*3"/$"
)$%*+,+)-*+.(G""

4Q-)*+F+*3" /$" )$%*+,+)-*+.(" /Q'(" 0.1+)+$0" $&*" &.'F$(*"
+(*$%O%3*3$" ).DD$" '($" &+DO0$" -)*+F+*3" /Q-&&'%-()$" 2'-0+*3"
0.1+)+$00$G"o.'%*-(*"'("M.("(.DM%$"/$"O.+(*&"^"*%-+*$%"-/%$&&$(*"
/$&"O%.M03D-*+2'$&"*$)=(+2'$&"O%.O%$&"-'R"-)*+F+*3&"/$"&Z%$*3"/$"
,.()*+.(($D$(*G" 4^" .‰" 0$" %$&O.(&-M0$" 2'-0+*3" 0+D+*$%-" &.("
+(*$%F$(*+.(" ^" F3%+,+$%" &+DO0$D$(*" 0Q$R+&*$()$" /'" /.)'D$(*"
%$2'+&" O.'%" 0-" )$%*+,+)-*+.(P" 0Q-'/+*$'%"/$F%-" &Q-&&'%$%" 2'$" 0$"
).(*$('"/$&"/.)'D$(*&").%%$&O.(/"^")$"2'+"-"3*3"+DO03D$(*3"$*"
*$&*3G" N&*@)$" 2'$" 0-" ,.()*+.((-0+*3" 0.1+)+$00$" -" M+$(" 3*3"
+DO03D$(*3$").(,.%D3D$(*"^"0-"&O3)+,+)-*+.("&S&*TD$"t"N&*@)$"
2'$"0$"*$&*"-&&.)+3"O$%D$*"/$"1-%-(*+%"0$"M.(",.()*+.(($D$(*"/$"
0-",.()*+.(P"$&*@+0"M-&3"&'%"0Q$R+1$()$"$*"(.("&'%"0$")./$"t"N&*@)$"
2'$")$"*$&*").'F%$"0$&")0-&&$&"/Q32'+F-0$()$"/$&"$(&$DM0$&"/$"
F-0$'%&" ('D3%+2'$&"t" N&*@)$" 2'$" 0$" &32'$()$'%" O$%D$*"
/Q$R3)'*$%"/$&"*})=$&").(,.%D3D$(*"-'R").(*%-+(*$&"*$DO&"%3$0"
$*" /3*$%D+(+&*$&" %$2'+&" O-%" 0$" &S&*TD$"t" 4.%&2'$" 0$&" 0.1+)+$0&"
-&&'%$(*"0$&",.()*+.(&"0$&"O0'&")%+*+2'$&P"0-"O$%&.(($"$(")=-%1$"
/$"0-")$%*+,+)-*+.("/'"0.1+)+$0"/.+*"F$+00$%"^")$"2'$"0$")=.+R"/'"W$'"
/$"*$&*&"O$%D$**$"/$"*%-+*$%"0$&"/+,,3%$(*$&")0-&&$&"/Q32'+F-0$()$"
/$&" /.((3$&" ('D3%+2'$&P" 0$&" O.+(*&" &+(1'0+$%&P" 0$&" F-0$'%&"
0+D+*$&P"0$&"*%-(&+*+.(&"/$"D./$"$*"0-").DM+(-*.+%$"/$&"$(*%3$&"
0.1+2'$&"aJ<I;"95 @!?wI"cL!cd G""

>#! Q/!+2'&,1,+/&,(%!/@'(%/*&,8*2!&2..2!8*A2..2!20&!J@+*2!2&!
:'/&,8*@2!:/'!.20!,%)*0&',2.0!)/%0!.A/@'(%/*&,8*2!
4$&"+(/'&*%+$0&"/'"/.D-+($"-3%.(-'*+2'$"&.(*"M+$(".%1-(+&3&"

O.'%").(/'+%$"0$&"-)*+F+*3&"/$")$%*+,+)-*+.("-3%.(-'*+2'$G"o.'%"
)=-2'$"O%.W$*"'("I#N"XI.DO0+-()$"#$%+,+)-*+.("N(1+($$%Y"$&*"
(.DD3"O.'%"3*-M0+%"0Q+(*$%,-)$"-F$)"0Q-'*.%+*3G"70"$&*"%$).(('"O-%"
0QN;8;" O.'%" &$&" ).DO3*$()$&" $*" $&*" %$&O.(&-M0$" /$" 0-"
(-F+1-M+0+*3" /'"O%./'+*" /$"D-(+T%$"+(/3O$(/-(*$"F+&@̂@F+&" /'"
D-(-1$D$(*"O%.1%-DD$G"8.("%[0$"$&*"/$"O%3O-%$%"0$&"32'+O$&"
-'R" /+,,3%$(*$&" 3F-0'-*+.(&P" +0" &$%*" /$" D3/+-*$'%" $(" )-&" /$"
).(,0+*G"9Q-'*%$&"&.)+3*3&"&Q.)*%.+$(*"0$&"&$%F+)$&"/Q$RO$%*&"/$"0-"
)$%*+,+)-*+.("0.1+)+$00$"O.'%"O%3O-%$%"0$"*%-F-+0G""

o$'" /Q-)*$'%&" /'" /.D-+($" -3%.(-'*+2'$" '*+0+&$(*" 0$&"
D3*=./$&"-1+0$&G"70&"O%3,T%$(*"'*+0+&$%"'($"D3*=./$"3O%.'F3$"$*"
/3W^"F-0+/3$"O-%"0Q-'*.%+*3"/$")$%*+,+)-*+.(G"C$-').'O".(*"O$'%"
/$" /$F.+%" ).(F-+()%$" 0Q-'*.%+*3" O.'%" 0-" D+&$" $(" O0-)$" /Q'($"
(.'F$00$"D3*=./$G"9Q-'*%$&" ($"F$'0$(*"O-&" ,-+%$"3F.0'$%"0$'%"
-*$0+$%" /Q+(13(+$%+$" O-%" )%-+(*$" /$" /$F.+%" /3D.(*%$%" 2'$" 0$&"
O%.W$*&" $R+&*-(*&" ($" &.(*" O-&" +DO-)*3&" O-%" 0Q3F.0'*+.(G" I$**$"
-OO%.)=$" $&*" 031+*+D$" D-+&" $00$" O%+F$"0$&" 32'+O$&" /$"
/3F$0.OO$D$(*"/$" M$-').'O" /Q3F.0'*+.(&" *$)=(.0.1+2'$&" 2'+"
,-)+0+*$(*" 0$" *%-F-+0" /$"O%./')*+.("$*" 0-" ).(/'+*$" /Q-'/+*&"/$"
)$%*+,+)-*+.(G""

z_D$" &+" 0$'%" $,,+)-)+*3" $&*" %$).(('$" $*" 2'Q+0&" &.(*"
+().(*.'%( -M0$&" /-(&" 0$&" /.D-+($&" )%+*+2'$&" ).DD$" $("
-3%.(-'*+2'$P"0-"D+&$"$("`'F%$"/$"&*-(/-%/&"/$")$%*+,+)-*+.("O-%"
0$&"+(/'&*%+$0&"$&*"&.'F$(*").(&+/3%3$").DD $"*%.O"0.'%/$"$*"*%.O"
).Z*$'&$"ab+0/$%D-("cLLedG""

;+(&+P" 0-" D+&$" $(" `'F%$" /$" )$&" &*-(/-%/&" $&*"O-%,.+&"
(310+13$G"o-%"$R$DO0$P"/-(&"0$"/.D-+($"D+0+*-+%$P"%-%$&"&.(*"0$&"
+(/'&*%+$0&"2'+"-OO0+2'$(*"/$&"O%.)$&&'&"%+1.'%$'R"$*"-'/+*-M0$&"
O.'%"/3F$0.OO$%"/$&"0.1+)+$0&")%+*+2'$&G"6("-%1'D$(*"&.'F$(*"
$(*$(/'"$&*"2'$"0$"&S&*TD$"$&*",-+*"O.'%",-+%$"0-"1'$%%$"/.()"0$&"
O%.M0TD$&"/$"&-,$*S"&.(*"&$).(/-+%$&G"z-+&")$&"-%1'D$(*&"&.(*"
/$"D.+(&"$("D.+(&"%$)$F-M0$&"O-%"0Q;'*.%+*3"<$)=(+2'$"9:;P"
$("O-%*+)'0+$%"O.'%"0$&"O=-&$&"/Q$(*%-f($D$(*"$("D3*%.O.0$"i"+0"
&$%-+*"F%-+D$(*"/.DD-1$-M0$"/$"F.+%"'("/%.($"&Q3)%-&$%"/-(&"
'( $" m.($" (.(" &3)'%+&3$" .'" /$" F.+%" '(" D+&&+0$" /3F+$%" /$" &-"
*%-W$)*.+%$"$*"*.')=$%"'($")+M0$"(.("O%3F'$G""

;"0Q.OO.&3P".("(.*$"2'$02'$&"+(+*+-*+F$&"F$%*'$'&$&P").DD$"
)$00$"/$"K$R*$%P"0Q'("/$&"-)*$'%&"=+&*.%+2'$&"/'"/.D-+($"/$"0-"
/3,$(&$P"2'+"-"-/.O*3"'($"/3D-%)=$"13(3%-0$"O.'%"0-").()$O*+.("
/$&"0.1+)+$0&")%+*+2'$&"]")$**$"$(*%$O%+&$"-"-/-O*3"&$&"O%-*+2'$&"̂ "
0-" (.%D$" 7NIx!uLw" $*"0Q-OO0+2'$" /.%3(-F-(*" &'%" *.'&" 0$&"
(.'F$-'R"/3F$0.OO$D$(*&G";F$)"0Q-OO'+"/$"0-"&.)+3*3"8NJz;P"
$00$" -"31-0$D$(*"D+&" $(" O0-)$" /$&" D.S$(&" O.'%" 3F-0'$%" 0-"
).(,.%D+*3" /$&" /3F$0.OO$D$(*&" /$"&$&" &.'&@*%-+*-(*&" -'"
%3,3%$(*+$0"7NIx!uLwG" I$**$"+(+*+-*+F$"$&*" *%T&"O.&+*+F$"$*"&$%-"
1-1$"/Q'($"D-f*%+&$"/$"0-"&3)'%+*3"O.'%"0$&",'*'%$&"3F.0'*+.(&"
/$&"&S&*TD$&"/$"/3,$(&$G""

9$" O0'&P" '($" D-'F-+&$"+(*$%O%3*-*+.(" /$&" %3,3%$(*+$0&" $&*"
&.'F$(*").(&*-*3$G"o-%"$R$DO0$P"0-"(.%D$"95@!?wI"($"O%$&)%+*"
O-&" /$" )S)0$" /$" /3F$0.OO$D$(*" D-+&" &.'F$(*" 0$&" +(/'&*%+$0&"
0Q+(*$%O%T*$(*"-+(&+"$("&Q+DO.&-(*"'(")S)0$"$("#G"N("F3%+*3P"$00$"
(q+(*$%/+*"O-&"0q'*+0+&-*+.("/$&"O%+()+O$&"-1+0$&G"

I.DD$"0$"D.(*%$"0-"E+1G"?P"0$&").(*%-+(*$&"$*".M0+1-*+.(&"/$"
)$%*+,+)-*+.("&$DM0$(*"&'113%$%"'("/3F$0.OO$D$(*"0+(3-+%$"/$&"



!> "
"

&S&*TD$&G"4$&"(.%D$&";Jo>?u>"$*"95@!?w".(*"3*3"3)%+*$&"^"'($"
3O.2'$".‰"0$"/3F$0.OO$D$(*"$("-3%.(-'*+2'$"&Q-OO'S-+*"&'%"'("
)S)0$" $(" #" .'" $(" )-&)-/$G" 70" &$%-+*" '*+0$"/Q+(*%./'+%$" 0$&"
(.'F$00$&"D3*=./$&"/$"/3F$0.OO$D$(*"0.1+)+$0G"

"

E+1G"?G! IS)0$"/$"/3F$0.OO$D$(*"+00'&*%3&"/-(&"aJ<I;"95 @!?wI"cL!cd P"E+1'%$"
B@! "

N(,+(P"0$&"%T10$D$(*&"%$0-*+,&"^"0-")$%*+,+)-*+.("&.(*"&.'F$(*"
+(F.2'3&" ^" 0-" ,+(" /'" /3F$0.OO$D$(*".'" &.(*" %3-0+&3$&" /$&"
-)*+F+*3&" &'OO03D$(*-+%$&P" 2'+" F+$(($(*" U$(" F$%%'$Q" &'%" 0$"
O%.)$&&'&" /$" /3F$0.OO$D$(*P" *$%D+(3P" W'&*$"O.'%" D.(*%$%" 0-"
).(,.%D+*3"^"0-"(.%D$G"4-"/3D.(&*%-*+.("/$"0-").(,.%D+*3"(Q$&*"
O-&" $,,$)*'3$" /$" D-(+T%$" ).(*+('$P"-0.%&" 2'$" 0Q+(*31%$%" -'"
O%.)$&&'&" /$" /3F$0.OO$D$(*"-'%-+*"O0'&+$'%&"-F-(*-1$&P"
(.*-DD$(*" /Q-&&'%$%"/$"D$+00$'%$&"1-%-(*+$&"&'%"0-"&-,$*SP"$*"
/Q$(1$(/%$%"/$"D.+(/%$&").Z*&G""

9 -(&"0$&"&$)*+.(&"2'+"O%3)T/$(*P"(.'&" -F.(&"$RO.&3"0Q+(*3%_*"
&.)+3*-0"/$"0-")$%*+,+)-*+.("$*"0$"D./$"/$" ,.()*+.(($D$(*" /Q'("
O%.)$&&'&" /$")$%*+,+)-*+.(" 0.1+)+$00$P" $(" /3*-+00-(*"&-" D+&$" $("
`'F%$" /-(&" '(" ).(*$R*$" -3%.(-'*+2'$G"K.'&" -F.(&" D+&" $("
O$%&O$)*+F$"0$&"/+,,3%$()$&"-F$)"/Q-'*%$&"/.D-+($&"$*"+(*%./'+*"0-"
(3)$&&+*3"/Q-/-O*$%"0$&"O%-*+2'$&"O.'%"-'1D$(*$%"0Q$,,+)-)+*3"/$"
0-" )$%*+,+)-*+.(" $*" %3/'+%$" &.(" ).Z*G"K.'&" -F.(&" (.*3" 2'$"
0Q+(/'&*%+$" -"*%T&" %3)$DD$(*" $*"-&&$m"D-%1+(-0$D$(*"+(+*+3" '("
)=-(1$D$(*" /$" D3*=./$" O.'%" %$(/%$" O0'&" g"-1+0$"h" 0$"
/3F$0.OO$D$(*" /$&"0.1+)+$0&"&3)'%+*-+%$&G" I$**$" *$(/-()$" (.'&"
&$DM0$" *.'*$,.+&" O%.D$**$'&$"]" (.'&" /3F$0.OO.(&" )$**$" *=T&$"
/-(&" 0$&" &$)*+.(&" &'+F-(*$&P"O-%D+" '(" O-(.%-D-" /$" O+&*$&"
+(*3%$&&-(*$&G""

7#G! I 5zzNK< ";zN475JNJ"4N"oJ5IN8868"9N"

INJ<7E7I;<75K "9N8"45:7I7N48" t "

o.'%"-D30+.%$%"0$"O%.)$&&'&"/$"/3F$0.OO$D$(*"0.1+)+$0"*.'*"
$("%3O.(/-(*"-'R".MW$)*+,&"/$&"(.%D$&"/$")$%*+,+)-*+.(P"O0'&+$'%&"
O+&*$&" O$'F$(*" _*%$P" .'" &.(*" /3W^" O.'%" )$%*-+($&P" $(F+&-13$&P"
(.*-DD$(*"0Q+(13(+$%+$"/+%+13$"O-%"0$&"D./T0$&P"$*"0Q+(*31%-*+.("

"
!e "6(" D./T0$"$&*" '($" -M&*%-)*+.(P" '($" &+DO0+,+)-*+.(" /Q'("&S&*TD$"2'+" $&*"
&',,+&-(*$"O.'%").DO%$(/%$"0$"&S&*TD$"D./30+&3‹"$*"%3O.(/%$"-'R"2'$&*+.(&"2'$"
0Q.("&$"O.&$"&'%"0'+G"aI.DM$D-0$"cLLwd"

).(*+('$" 2'+" (.'&" -DT($" O%.1%$&&+F$D$(*" ^" 10+&&$%" F$%&" '($"
-OO%.)=$"O0'&"-1+0$G""

"#! QA,%G@%,2',2!),',G@2!:/'!.20!7()6.20!
4Q7(13(+$%+$"9+%+13$"O-%"0$&"z./T0$&"X79zP".'"z./$0"C-&$/"

8S&*$D&"N(1+($$%+(1P"zC8NY"$&*"'($"O%-*+2'$"/q+(13(+$%+$"/$&"
&S&*TD$&"F+&-(*"0-"/$&)%+O*+.(P"-'"*%-F$%&"/$"D./T0$&P").()$O*&P"
$*" 0-(1-1$&P" ^" 0-" ,.+&" /Q'(" O%.M0TD$" O.&3" XM$&.+(Y" $*" /$" &-"
&.0'*+.(G"6("&S&*TD$"O$'*"_*%$" /3)%+*"O-%"/+,,3%$(*&"D./T0$&!e "
0+3&" 0$&" '(&" -'R" -'*%$&P" $(" '*+0+&-(*" -'*-(*" /$" 0-(1-1$&" /$"
D./30+&-*+.("/+,,3%$(*&" 2'$" 0$&" -&O$)*&" )=%.(.0.1+2'$&" .'"
*$)=(.0.1+2'$&" /'" /3F$0.OO$D$(*" /'" &S&*TD$" 0$" (3)$&&+*$(*"
aI.DM$%(-0$"cLLwdG"

4$"zC8N"O$%D$*"/$"O-%*-1$%"'($"F+&+.(")0-+%$"/'"O%./'+*"^"
/3F$0.OO$%"]"+0"-D30+.%$"0$&"3)=-(1$&"$*"0-").DD'(+)-*+.("$(*%$"
0$&"-)*$'%&"/'"/3F$0.OO$D$(*"/Q'("&S&*TD$".'"/Q'("0.1+)+$0P"$*"
O-%"0@̂D_D$"0-"2'-0+*3"/$&"O%.)$&&'&G"70"%$(/".O3%-*+.(($0&"0$&"
D./T0$&"O.'%"0-"13(3%-*+.("/$")./$"$*"/$"/.)'D$(*-*+.("/$"*$&*P"
0-" F-0+/-*+.(P" 0-" F3%+,+)-*+.(P" 0Q$R3)'*+.(P" $*)G" 4$&" D./T0$&"
O$%D$**-(*"31-0$D$(*"/$"&+D'0$%"/$&").DO.%*$D$(*&"-F-(*"0$'%"
+DO03D$(*-*+.(P" )$%*-+(&" /3,-'*&" /$" ).()$O*+.(" O$'F$(*" -+(&+"
_*%$"/3*$)*3&"*%T&"*[*"/-(&"0$")S)0$"/$"/3F$0.OO$D$(*G""

4$&"O%.O%+3*3&"/$"&S(*-R$"$*"&3D-(*+2'$"(.("-DM+1'Œ&"O.'%"
$RO%+D$%" 0$" ).DO.%*$D$(*" -**$(/'" ^"*%-F$%&" /$&" D./T0$&"
1-%-(*+&&$(*"'("=-'*"(+F$-'"/Q-&&'%-()$"/$"/3F$0.OO$D$(*"]"/$&"
.'*+0&" ).DD$" 8I;9N" a8I;9N" !eeed " .'" 8+D'0+(‚"
a87z647Kƒ"!ew>d"&.(*",%32'$DD$(*"'*+0+&3&"O.'%"O%.1%-DD$%"
/$&"-OO0+)-*+.(&")%+*+2'$&"$*").(*%+M'$(*"^"0-"&-,$*S"/$&"&S&*TD$&G""

4$"zC8N"-",-+*"&$&"O%$'F$&"O.'%"&'OO.%*$%"0-"&+D'0-*+.(P"0-"
F3%+,+)-*+.(P"0$"*$&*"$*"0-"13(3%-*+.("/$")./$G"4Q-OO%.)=$"M-&3$"
D./T0$&" &Q3*$(/" /.%3(-F-(*" ^" /Q-'*%$&" /.D-+($&" *$0&" 2'$" 0-"
&-,$*SG"N("$,,$*P"0-"O0'O-%*"/$&"*$)=(+2'$&"-)*'$00$&"/Q-(-0S&$"/$"
0-" &-,$*S" %$O.&-(*" 13(3%-0$D$(*" &'%" '(" D./T0$" /$" &S&*TD$"
+(,.%D$0"]" $00$&" &.(*" &.'F$(*" +().DO0T*$&P" +().=3%$(*$&" $*"
).DO.%*$(*"/$&"$%%$'%&"aA.&=+"cLLxdG"4Q-OO%.)=$"M-&3$"D./T0$&"
/$&"-(-0S&$&"&-,$*S"Xz./$0"C-&$/"8-,$*S"; &&$&&D$(*P"zC8;cLY"
O%.O.&$"/q3*$(/%$" 0$" /3F$0.OO$D$(*" M-&3" D./T0$" O.'%"
+().%O.%$%"0$&"-)*+F+*3&"/q-(-0S&$"/$"0-"&-,$*S"$("O0'&"/$&"-)*+F+*3&"
/$" /3F$0.OO$D$(*" *%-/+*+.(($00$&G" N00$" O$%D$*" /Q-M.%/$%" )$&"
-(-0S&$&" -F$)" /-F-(*-1$" /$" %+1'$'%"]" $00$" ,-F.%+&$" -'&&+" 0-"
/.)'D$(*-*+.(" $*" 0$" O-%*-1$" /Q+(,.%D-*+.(" -F$)" 0Q-'*.%+*3" /$"
)$%*+,+)-*+.(G"N00$"O$%D$*"31-0$D$(*"/Q$,,$)*'$%"/$&"&+D'0-*+.(&G""

4$"zC8;",.()*+.(($"&'%"'("D./T0$",.%D$0"/3)%+F-(*"^"0-"
,.+&" 0$" ).DO.%*$D$(*" (.D+(-0" /'" &S&*TD$" $*" )$0'+" /$&"
/3,-+00-()$&G" N(" '*+0+&-(*" '($" *$00$" -OO%.)=$P" +0" $&*" O.&&+M0$"
/Q.M*$(+%" '(" D./T0$" O%3)+&" /'" ).DO.%*$D$(*" /'" &S&*TD$P"
/Q-'*.D-*+&$%" )$%*-+($&" O-%*+$&" /'" O%.)$&&'&" /Q-(-0S&$" /$" 0-"
&-,$*S"$*P"O-%").(&32'$(*P"/$"%3/'+%$"0$&").Z*&"$*"/Q-D30+.%$%"0-"
2'-0+*3"/$&"-(-0S&$&"aC$%(-%/"cLLedG"4-"/$%(+T%$"/3)$((+$"-"F'"
&$"/3F$0.OO$%"'(")$%*-+("(.DM%$"/$"D3*=./$&"$*".'*+0&"zC8;"
a4+&&-1.%" cL!!dG" 4Q+(/'&*%+$" 0$&" -" -/.O*3&" O.'%" )$%*-+(&"
/.D-+($&" )%+*+2'$&" X-3%.(-'*+2'$P" /3,$(&$P" (')03-+%$\YG" 4$&"
-'*.%+*3&"/$")$%*+,+)-*+.("0$&".(*"-))$O*3&"]"-+(&+"0Q-(($R$"K"/$"0-"
O%.)=-+($" %3F+&+.(" /$"a;Jo>?x!" !eexd "+(*%./'+%-" 0$" zC8;"

cL"4Q-)%.(SD$" zC8;" &+1(+,+$" -'&&+" O-%,.+&" z./$0" C-&$/" 8-,$*S" ;(-0S&+&P"
0Q-&&$&&D$(*"3*-(*"/$",-+*"0$"%3&'0*-*"/$&"-(-0S&$&G"



!u "
"

Xz./$0"C-&$/"8-,$*S";(-0S&+&Y").DD$"D.S$("-))$O*-M0$"O.'%"
).(/'+%$"/$&"-(-0S&$&"&-,$*S"/-(&"0$"/.D-+($"-3%.(-'*+2'$G"4$"
zC8;" $&*" -OO0+)-M0$" ^" *.'&" 0$&" /.D-+($&" X(-F-0P" *$%%$&*%$P"
&O-*+-0P"/%.($&P"\YG"

4-" 9:; " -" /3F$0.OO3" &-" O%.O%$"D3*=./.0.1+$" &*%')*'%3$"
%$O.&-(*" &'%" 0$" zC8;" O.'%" -)).DO-1($%" 0Q3F-0'-*+.(" /$" 0-"
&-,$*S"O-%"0$&"D./T0$&G"N00$"&Q-OO'+$"&'%"0$"0-(1-1$" ;0*-J+)-P"
&O3)+,+2'$"^"0-"&Z%$*3"/$",.()*+.(($D$(*G"70"&Q-1+*"/Q'("0-(1-1$"
,.%D$0" /$" =-'*" (+F$-'" ).(l'" O.'%" D./30+&$%" 0$&" &S&*TD$&" $*"
/3/+3" -'R" -(-0S&$&" &-,$*S" a;%(.0/" !eeedG" I$" 0-(1-1$" -" 3*3"
/3F$0.OO3" /-(&"0$"M'*" /$" ).()$F.+%"/$&"D./T0$&"2'+"%$,0T*$(*"
XD+$'R"2'$"/$&"-%M%$&"/$"/3,-+00-()$&P"/$&"1%-O=$&"/$"z-%‚.F"$*"
/$&" %3&$-'R" /$" o$*%+Y" 0$&" -%)=+*$)*'%$&" O=S&+2'$&" $*"
,.()*+.(($00$&"/$&"&S&*TD$&G"4-"D3*=./$ "%$O.&$"&'%"0Q3F-0'-*+.("
/$&" -&O$)*&" 2'-0+*-*+,&" /$&" -(-0S&$&" /$" 0-"&-,$*S"/$&" &S&*TD$&"
&.)+.@*$)=(+2'$&" ).DO0$R$&" X;(-0S&$" /$&" D./$&" ).DD'(& P"
-00.)-*+.(" /$" 9;4P" ,-)*$'%&"='D- +( &P"/3O$(/-()$" D'0*+@
&S&*TD$&Y"a4.'+&"cL!cdG"I$**$"D3*=./$"+((.F-(*$"*%-(&O.&$"0$&"
O%+()+O$&" O%$&)%+*&" O-%" 0-" (.%D$" 95@BB!" Xz./$0" C-&$/"
9$F$0.OD$(*Y" O.'%" 0-" 13(3%-*+.(" /$" )./$" ^" O-%*+%" /$" D./T0$"
X*SO$" 8+D'0+(‚Y" ^" 0-" O%./')*+.(" /$" D./T0$&" /$" &-,$*S"O.'%"
13(3%$%"/$&" -%M%$&" /$" /3,-+00-()$G" 6($" 0+M%-+%+$" /$" O0'&+$'%&"
)$(*-+($&"/$").DO.&-(*&"303D$(*-+%$&"%3'*+0+&-M0$&"-"3*3")%33$G"
I=-2'$").DO.&-(*"$&*"&O3)+,+3"$*"*$&*3"-F$)"+(/3O$(/-()$"O.'%"
1-%-(*+%" '(" =-'*" (+F$-'" /$" ).(,+-()$" &'%" 0$" ).DO.%*$D$(*"
-**$(/'G""

4-" D3*=./$" O%3).(+&$" -'&&+" '(" D3*-@D./T0$" 13(3%+2'$"
-OO0+)-M0$"^")=-2'$"D./30+&-*+.(G""

¥! 6($"F'$",.()*+.(($00$"2'+"/3)%+*"0$&",.()*+.(&"D./30+&3$&"&'%"
0$&2'$00$&"F.(*"O.%*$%"0$&"3FT($D$(*&"%$/.'*3&"XO-%"$R$DO0$"
O$%*$"/$"0-",.()*+.(",%$+(-1$YG""

¥! 6($" F'$" .%1-(+2'$" 2'+"/3)%+*" 0$&" ).(&*+*'-(*&" XD-*3%+$0" $*"
0.1+)+$0Y"/'"&S&*TD$"2'+"O$%D$**$(*"/Q-&&'%$%"0$&",.()*+.(&"
.M&$%F3$&G"

¥! 6 ($" F'$" m.(-0$" 2'+" O0-)$" )=-2'$" ).(&*+*'-(*" /-(&" 0$&"
/+,,3%$(*$&"m.($&"/'"&S&*TD$"&'%"0$&2'$00$&"O.'%%.(*"O.%*$%"
/$&" D$(-)$&" &O3)+,+2'$&" X,$'P")=.)" ^" 0Q.+&$-'P"-1%$&&+.("
30$)*%.D-1(3*+2'$P"3)0-*$D$(*"D.*$'%\YG"

4Q-&O$)*" +((.F-(*" $&*" /Q$RO0.+*$%" 0-" O'+&&-()$" /'" 0-(1-1$"
;0*-J+)-"O.'%"13(3%$%"-'*.D-*+2'$D$(*"0$&").'O$&"D+(+D-0$&"
/$&"$%%$'%&"&S&*3D-*+2'$&"XE'()*+.((-0"E-+0'%$"8$*"a;Jo>?u>;"
cL!!dY" O%.O%$&" -'R" /3,-+00-()$&" /$&" 0.1+)+$0&" D-+&" -'&&+" -'R"
$%%$'%&"/$").()$O*+.("/$&"303D$(*&"D-*3%+$0&G"I$**$"D./30+&-*+.("
O$%D$*"-'&&+"/$"*%-+*$%P"̂ "O-%*+%"/'"D_D$"D./T0$P"0$&"+(*$%-)*+.(&"
D'0*+@&S&*TD$&" $(" +(*31%-(*" /-(&" 0Q-(-0S&$" /$&" )-'&$&" /$"
/3,-+00-()$&" 0$&" &S&*TD$&" %$&&.'%)$&" X8S&*TD$" 30$)*%+2'$P"
&S&*TD$" =S/%-'0+2'$\YG" 4$&" $%%$'%&" ='D-+($&" O$'F$(*" -'&&+"
_*%$" O%+&$&" $(" ).DO*$" O.'%" &Q-&&'%$%" 2'$" 0$&" O%.)3/'%$&"
-OO0+)-M0$&"%3O.(/$(*"M+$("-'R"$(W$'R"/$"&-,$*S"/'"&S&*TD$G""

I$**$"D3*=./$",-+*"-'W.'%/Q='+"0Q.MW$*"/$"O0'&+$'%&"-R$&"/$"
).DD'(+)-*+.(" -'O%T&" /$" /+,,3%$(*&" .%1-(+&D$&" O.'%"
O%.D.'F.+%" &.(" '*+0+&-*+.("i" ,.%D-*+.(" -'R" -'*.%+*3&" /$"
)$%*+,+)-*+.("XBL"$RO$%*&"N;8;",.%D3&"^")$"W.'%YP"O'M0+)-*+.(&"
aC+$M$%" cL!wdP" ,.%D-*+.(" +(*$%($" 9:;P" ,.%D-*+.("
O%.,$&&+.(($00$" $R*$%($" XN6J58;NYP" ,.%D-*+.(" +(+*+-0$"
/Q+(13(+$'%"X7K8;YP"$&&-+D-1$"+(/'&*%+$0"a4+(*S"cL!edG"N00$"$&*"
).'%-DD$(*" '*+0+&3$"-'" O%.,+*" /$" 0-" 2'-0+,+)-*+.(" 9:;" /$&"

&S&*TD$&" X;>LLzP" I!BLP" z/IKP" INJN8\Y G" 9$&" %3&'0*-*&"
O%.M-(*&".(*"3*3".M*$('&"0.%&"/$"&.(" '*+0+&-*+.("O.'%"&'OO.%*$%"
0$&"*%-F-'R"/Q$RO$%*+&$"-'"O%.,+*"/'"D+(+&*T%$"/$"0-"W'&*+)$"/-(&"
0$")-/%$"/$"0Q$(2'_*$"-O%T&"-))+/$(*"/'")%-&="/'"F.0";E>>?"XJ+.@
o-%+&YG"4$"O%.W$*"z578N"a7J<"cL!wdP"-'2'$0"O-%*+)+O$"0-"9:;P"
DT($" /$&" 3*'/$&" O%.&O$)*+F$&" O.'%" D$**%$" $(" ).=3%$()$" 0$&"
D./T0$&"+&&'&"/Q'($"/3D-%)=$"/Q+(13(+$%+$"&S&*TD$"%$O.&-(*"&'%"
/$&"D./T0$&"$*"0$&"-(-0S&$&"&-,$*S"&S&*TD$"M-&3$&"D./T0$&G"8.("
M'*" $&*" /$" /3,+(+%" '(" O%.)$&&'&" /$" &S()=%.(+&-*+.(" $(*%$"0-"
/3,+(+*+.("/'"&S&*TD$"$*"0$&"-(-0S&$&"&-,$*S"/-(&"0$"M'*"/Q-&&'%$%"
0-").(&+&*-()$"/$"0-"/$&)%+O*+.("&S&*TD$"$*"/'"D./T0$"&-,$*SG"I$&"
/$'R" -)*+F+*3&" O.'%%.(*" &$" /3%.'0$%" $(" O-%-00T0$" $*" -+(&+" 0-"
).(,.%D+*3" -F$)" 0$&" 1'+/$&" /$" O%.)$&&'&" /$" /3F$0.OO$D$(*"
;J o>?u>;"$*";Jo >?x!"O.'%%-"_*%$"/3D.(*%3$G"

K.*%$" F+&+.(" $&*" 2'$" 0-" ).DO0$R+*3" /$&" ,'*'%&" &S&*TD$&"
)%+*+2'$&" &$%-" *$00$" 2'$" 0$&" -(-0S&$&" /$" 0-" &-,$*S" )0-&&+2'$&"
/$F%.(*"_*%$").DO03*3$&"O-%"/$"(.'F$00$&"D3*=./$&"3F.0'3$&G"

K.'&"&.DD$&").(F-+()'&"2'$"0$&"D3*=./$&"zC8;"&$%.(*"^"
0Q-F$(+%"+().(*.'%(-M0$&"O.'%",.%D-0+&$%"0$&"-(-0S&$&"/$"0-"&-,$*S"
/ $&" ,'*'%&" &S&*TD$&" &.)+.@*$)=(+2'$&" ^" ,.%*$&" +(*$%-)*+.(&"
).DD$"0$&"F3=+)'0$&"-'*.(.D$&G"

4#! $%&@G'/&,(%!+(%&,%*2!
4$&" 0.1+)+$0&P"D-+&" -'&&+" 0$&" 32'+O$&" $*" 0q+(,%-&*%')*'%$" /$"

/ 3O0.+$D$(*"-'1D$(*$(*"$(").DO0$R+*3G"o.'%"/3F$0.OO$%P"*$&*$%"
$*" 0+F%$%" /$&" 0.1+)+$0&" /$" D-(+T%$" %-O+/$" $*" ).=3%$(*$P" 0$&"
/3F$0.OO$'%&"$*"0$&" .%1-(+&-*+.(&" .(*" )%33" /$&"&*%-*31+$&"O.'%"
13%$%" $*" -'*.D-*+&$%" )$&" O%.)$&&'&G" ;+(&+P" 0Q'*+0+&-*+.(" /$&"
D3)-(+&D$&"/Q+(*31%-*+.(" ).(*+('$P" D-+&" O0'&" %3)$DD$(*" /$"
O%-*+2'$&" ).DO03D$(*-+%$&" *$00$&" 2'$" 0-" 0+F%-+&.(" $*" 0$"
/3O0.+$D$(*").(*+('&P"/$F+$(($(*"/$"O0'&"$("O0'&"%3O-(/'$&P"S"
).DO%+&" /-(&"0$" /.D-+($"-3%.(-'*+2'$G"4q+(*31%-*+.(" ).(*+('$"
D$*" 0q-))$(*" &'%" 0q+(*31%-*+.(" /'" *%-F-+0" /$&" /3F$0.OO$'%&"
+(/+F+/'$0&"/-(&"'("%3,3%$(*+$0"O%+()+O-0"O0'&+$'%&",.+&"O-%"W.'%"
O.'%"/3*$)*$%"%-O+/$D$(*"0$&"O%.M0TD$&"/q+(*31%-*+.("$*"-))303%$%"
0$"/3F$0.OO$D$(*").00-M.%-*+,G"4-"0+F%-+&.(").(*+('$").(&+&*$"^"
%3/'+%$" 0$&" ,%+)*+.(&" /-(&" 0$" O%.)$&&'&" /$" /3O0.+$D$(*" .'" /$"
O'M0+)-*+.(P"$("-'*.D-*+&-(*"0$&"3*-O$&"%$2'+&$&"O.'%"/3O0.S$%"
'($"F$%&+.("-,+("2'$"0$")./$"O'+&&$"_*%$"O'M0+3"$("*.'*$"&3)'%+*3"
^"*.'*"D.D$(*G"4$"/3O0.+$D$(*").(*+('"F-"$().%$"O0'&"0.+("$("
/3O0.S-(*" -'*.D-*+2'$D$(*" )=-2'$" ,.+&"2'q'(" )=-(1$D$(*" /$"
)./$"$&*"$,,$)*'3G"

H,-()&$-.0,"A0,-.,>' "

7(*31%$%"%$).'F%$"0Q$(&$DM0$" /$&" -)*+F+*3&"^" ,-+%$" '($" ,.+&"
2'$"0$"*%-F-+0"/$"/3F$0.OO$D$(*"^"O%.O%$D$(*"O-%0$%"$&*"*$%D+(3P"
O.'%" .M*$(+%" '(" O%./'+*" $RO0.+*-M0$P" sO%_*" ^" 0q$DO0.+sG";+(&+P"
F3%+,+$%"0-").=3%$()$"$(*%$"/+,,3%$(*&").DO.&-(*&"/Q'("0.1+)+$0P"
$*" ).%%+1$%" /q3F$(*'$00$&" +().=3%$()$&" %$0TF$" /$" 0q+(*31%-*+.(G"
E-+%$"/$"0Q+(*31%-*+.(").(*+('$").(&+&*$"^"+(*31%$%"'(").DO.&-(*"
/T&" 2'$" O.&&+M0$P" &Q-&&'%$%" /$" 0-" ).=3%$()$" -F$)" 0$&" -'*%$&"
). DO.&-(*&"$*"2'$"0$"%3&'0*-*"/$&"D./+,+)-*+.(&"($"O%./'+*"O-&"
/$" %31%$&&+.(" /-(&" 0Q-OO0+)-*+.(P" $*" 13(3%$%" '(" $R3)'*-M0$"
.O3%-*+.(($0G"IQ$&*"'($"3*-O$"+().(*.'%(-M0$"O.'%"-'*.D-*+&$%"
*.'*$&"0$&"*})=$&"%3O3*+*+F$&"/Q'("O%.)$&&'&" /$" /3F$0.OO$D$(*"
0.1+)+$0P"O$%D$**-(*"$(")$0-"/Q$R3)'*$%"$*"/$"O%./'+%$")$%*-+($&"
-)*+F+*3&p/.((3$&" %$2'+&$&" O-%" 0-" )$%*+,+)-*+.(" X$R3)'*+.(" /$&"
*$&*&P"D$&'%$"/'"*-'R"/$").'F$%*'%$YG"



!x "
"

4q+/3$"/q+(*31%-*+.(").(*+('$"-OO-%-+*").DD$"'(".MW$)*+,"/$"
0q.%1-(+&-*+.(" /'" O%.W$*" /-(&" aJ.S)$" !eewdG" 4U7(*31%-*+.("
I.(*+('$Q"$&*"$(&'+*$"O.O'0-%+&3$"-F$)"0Q$n*%$D$"o%.1%-DD+(1P"
'($"O%-*+2'$"2'+").(&+&*$"^")$"2'$"0$&"/3F$0.OO$'%&"/Q'($"D_D$"
-OO0+)-*+.("%3+(*T1%$(*"0$")./$"&'%"0$2'$0"+0&"*%-F-+00$(*"0$"O0'&"
,%32'$DD$(*"O.&&+M0$P"$*"^"/3)0$()=$%"^")=-2'$"+(*31%-*+.("'("
O%.)$&&'&" 2'+" F3%+,+$" -'*.D-*+2'$D$(*" 0$" ,.()*+.(($D$(*" /$"
0Q-OO0+)-*+.("-,+("2'$"0$&"-(.D-0+$&"&.+$(*"/3*$)*3$&"̂ "0$'%"$(*%3$"
ao+00.'"cL!wdG"aE.{0$%"cLLxd"/3)%+*"-+(&+"0$&"+(1%3/+$(*&"/$")$**$"
O%-*+2'$"i"0Q'*+0+&-*+.("/q'("%3,3%$(*+$0"/$"1$&*+.("/$"F$%&+.(&"/'"
)./$"&.'%)$P"0Q-'*.D-*+&-*+.("/'"O%.)$&&'&"/$"sM'+0/c! sP"/$&"*$&*&"
'(+*-+%$&"$*",.()*+.(($0&"-'*.D-*+&3&P"0Q$R3)'*+.("2'.*+/+$(($"/$"
0q$(&$DM0$"•M'+0/‡*$&*ŽG"N00$"-"O.'%"$,,$*"/Q-))303%$%"0$&"O=-&$&"
/$").DO+0-*+.(P"0$"/3O0.+$D$(*"$*"0$"*$&*"/'")./$P"$(1$(/%-(*"/$"
)$",-+*"/$&"1-+(&"/$"O%./')*+F+*3G"

4Q+(*31%-*+.(" ).(*+('$" O$%D$*" -+(&+P" O-%" 0Q$R3)'*+.("
&S&*3D-*+2'$" ^" )=-2'$" UM'+0/Q" /$" *.'&" 0$&" *$&*&" 0.1+)+$0&P" /$"
&Q-&&'%$%" /$" 0-" 2'-0+*3" /Q'($" -OO0+)-*+.(" O-%" /$&" D$&'%$&" /$"
2'-0+*3"/'")./$P"O-%"'($"D$+00$'%$"D-f*%+&$"/$&"/3O$(/-()$&P"O-%"
0-"/3*$)*+.("-'"O0'&"*[*"/q$%%$'%&"/Q+(*31%-*+.("X&'+*$"^"'(".'M0+"
/q+()0'&+.(" O-%" $R$DO0$P" .'" /$&" %31%$&&+.(&" O.&&+M0$&" /$&"
,.()*+.((-0+*3&"O%3)3/$DD$(*"+DO03D$(*3$&YP"$*"/$"&Q-&&'%$%"/'"
%$&O$)*"/$&"(.%D$&"X/$"(.DD-1$P"/$"O%.1%-DD-*+.(GGGY"3*-M0+$&"
O.'%"0q-OO0+)-*+.(G"N00$"O$%D$*"-'&&+"'($"D$+00$'%$"%3-)*+F+*3",-)$"
-'R")=-(1$D$(*&P"0-"&*-(/-%/+&-*+.("/$&"&.'%)$&"$*"/'")S)0$"/$"
F+$"/$"0Q-OO0+)-*+.(G"

4Q+(*31%-*+.(" ).(*+('$" F+&$" -+(&+" /$'R" .MW$)*+,&P" %3/'+%$" ^"
O%$&2'$" m3%." 0-" /'%3$" $*" 0q$,,.%*" (3)$&&-+%$" ^" )=-2'$" 3O+&./$"
/q+(*31%-*+.(P" $*" O.'F.+%" ^" *.'*" D.D$(*" ,.'%(+%" '(" O%./'+*"
$RO0.+*-M0$G"9-(&"0-"O%-*+2'$P")$&".MW$)*+,&"$R+1$(*"/$",-+%$"/$"
0q+(*31%-*+.(" '($"O%.)3/'%$"%$O%./')*+M0$"$*" /-(&"0-"O0'&"0-%1$"
D$&'%$"-'*.D-*+&3$G"N00$"+()0'*"0q$R3)'*+.("/q'($"M-**$%+$"/$"*$&*&"
'(+*-+%$&"$*",.()*+.(($0&"^")=-2'$"O'M0+)-*+.("/-(&"0$"%3,3%$(*+$0"
/$&"&.'%)$&G"N(")-&"/q3)=$)"($"&$%-+*@)$"2'$"/$"0q'("/$")$&"*$&*&P"
0q32'+O$")=$%)=$"O%+.%+*-+%$D$(*"^"%3*-M0+%"0-"&*-M+0+*3"/'"O%./'+*G"
4Q$R3)'*+.(" /$" )$**$" O%.)3/'%$" &$" ,$%-" /$" D-(+T%$" %-O+/$" $*"
%31'0+T%$G"

N00$"(3)$&&+*$"O.'%")$0-"'(")$%*-+("(.DM%$"/Q.'*+0&G"I$'R@)+"
O$%D$**$(*" /$" 13%$%" 0$" 0.1+)+$0" $(" ).(,+1'%-*+.(P" 0$" ).DO+0$%P"
)%3$%"/$&"-%)=+F$&P"/3O0.S$%"'($"-%)=+F$"&'%"'($"D-)=+($"/$"*$&*P"
$R3)'*$%"'($"&'+*$"/$"*$&*&"$*"$("(.*+,+$%"0$"%3&'0*-*"^"O0'&+$'%&"
/$&*+(-*-+%$&P" 13(3%$%" 0-" /.)'D$(*-*+.(" /'" )./$P" /3O.&$%" 0$"
0.1+)+$0" /-(&" '(" $&O-)$" /$" 0+F%-+&.(P" )%3$%" /$&" %-OO.%*&" /$"
&*-*+&*+2'$&\G""

4-"/3D-%)=$"13(3%-0$"$&*"/3*-+003$"O-%"0-"E+1G"wG"

"
c! "IQ$&*" 0Q$(&$DM0$" /Q3*-O$&" (3)$&&-+%$&" ^" 0-" ).DO+0-*+.(P" ^" 0-" )%3-*+.(" /$&"
0+F%-M0$&"-'"0-()$D$(*"/$&"*$&*&G"
cc"IQ$&*"0Q.O3%-*+.("2'+"O$%D$*"0-"F-0+/-*+.("/$&"D+&$&"^"W.'%"/'")./$"&.'%)$"
$R+&*-(*" &'%" 0$" %3O$%*.+%$" /$" *%-F-+0" 0.)-0" /$" 0-" D-)=+($" /'" /3F$0.OO$'%"
D.S$((-(*"0Q.'*+0"/$"1$&*+.("/$").(,+1'%-*+.("X*$0"2'$"8#KYG"4$").DD+*"&$",-+*"
/'" %3O$%*.+%$" /$" *%-F-+0" 0.)-0" F$%&" 0$" %3,3%$(*+$0" /$" 0Q.'*+0" /$" 1$&*+.(" /$"

"
E+1G"wG! E0'R"/Q7(*$1%-*+.("I.(*+('$"

4Q'*+0+&-*+.("/Q'("%3,3%$(*+$0"/$"1$&*+.("/$"F$%&+.(&"/'")./$"
&.'%)$"XI#8P"8#KP":+*P"$*)GY"O-%"0$&"32'+O$&"/$"/3F$0.OO$D$(*"
$&*"0-"O%$D+T%$"3*-O$"2'+"O$%D$*" /Q-'*.D-*+&$%"$(*+T%$D$(*"0$"
O%.)$&&'&" /$" ).DO+0-*+.(" $*" /$" 13(3%-*+.(" /'" O%./'+*G" 4$"
/3F$0.OO$'%" ,-+*" '(" ).DD+*" /$" )./$cc" &'%" 0$" %3,3%$(*+$0" /'"
1$&*+.((-+%$" /$" ).(,+1'%-*+.(G" 4$&" .'*+0&" /$" 1$&*+.(" /$"
).(,+1'%-*+.(" :+*" .'" 8#K" &.(*" ,%32'$DD$(*" '*+0+&3&" O.'%"
-&&'%$%" )$**$" *})=$G" 4$" &$%F$'%" /Q+(*31%-*+.(" ).(*+('$"
XI%'+&$I.(*%.0P"A$(‚+(&P"C-DM..\Y"/3*$)*$"0$").DD+*P",-+*"'("
I=$)‚.'* cBP"0-()$"0$&".O3%-*+.(&"/$").DO+0-*+.("$*"/$"*$&*&G"N("
)-&"/Q3)=$)P"'($"(.*+,+)-*+.("$&*"13(3%3$"-'")=$,"/$"O%.W$*"$*p.'"
^" 0Q32'+O$" /$" /3F$0.OO$D$(*G" 4$" /3F$0.OO$'%" ).()$%(3" O-%"
0Q$%%$'%" ,-+*" '(" 'O/-*$c>" /'" %3,3%$(*+$0" /$" 1$&*+.(" /$"
).(,+1'%-*+.("$*" ).%%+1$"0Q-(.D-0+$G"4$&"&$%F$'%&" /q+(*31%-*+.("
&$%F$(*"^").DO+0$%"0$")./$")$(*%-0+&3P")$"2'+"O$%D$*"/$"F.+%"&+"
*.'*$&" 0$&" /3O$(/-()$&" &.(*" &-*+&,-+*$&G" 4$&" *$&*&" '(+*-+%$&"
O$'F$(*"_*%$"0-()3&"-'*.D-*+2'$D$(*G"

/.=&$.;0,"A0,-.,>' "

4-" 0+F%-+&.(" ).(*+('$" $&*" '($" $R*$(&+.(" /$" 0q+(*31%-*+.("
).(*+('$G" 8$0.(" aE.{0$%" cL!BdP" $00$" F+&$" ^" ).(&*%'+%$" '($"
-OO0+)-*+.(" /$" *$00$" D-(+T%$" 2'q$00$" O'+&&$" _*%$" $(F.S3$" $("
O%./')*+.("$(" *.'*$" ).(,+-()$" ^" *.'*"D.D$(*G" I$**$" ,-l.(" /$"
*%-F-+00$%" $&*" *%T&" O%+&3$" O-%" 0$" D.'F$D$(*"9$F5O&" /.(*" 0-"
O=+0.&.O=+$"$&*"i"g"ˆ.'"M'+0/"+*P"S.'"%'("+*"hG"

N00$" &$" ).()$(*%$" &'%" 0q-'*.D-*+&-*+.(" /'" O%.)$&&'&" /$"
0+F%-+&.(" /$" 0.1+)+$0&" -,+(" 2'$" 0$&" 32'+O$&" O'+&&$(*" /3O0.S$%"
,-)+0$D$(*"$*"$("*.'*$").(,+-()$"0$'%")./$"$("O%./')*+.("^"*.'*"
D.D$(*G"N("F$+00-(*"^")$"2'$"0-"M-&$"/$")./$"&.+*"*.'W.'%&"/-(&"
'(" 3*-*" /3O0.S-M0$P" O'M0+$%" 0$" 0.1+)+$0" ($" (3)$&&+*$" (+"
)..%/+(-*+.(").DO0$R$"(+"*$&*"$("O=-&$"-F-()3$"ab'DM0$"cL!!dG""

4-"0+F%-+&.(").(*+('$"O$%D$*"/$"%3/'+%$"0$"O0'&"O.&&+M0$"0$"
*$DO&" $(*%$" '($" +/3$" $*" &-" D+&$" ^" /+&O.&+*+.(" -'O%T&" /$&"
'*+0+&-*$'%&G"I$**$"O%-*+2'$"$&*"+(*3%$&&-(*$")-%"$00$"-'*.D-*+&$"0$&"
3*-O$&" $(*%$" 0-" F3%+,+)-*+.(" /'" )./$" /-(&" 0$" %3,3%$(*+$0" $*" 0-"
/3)+&+.(" /$" O'M0+$%" /$&" M'+0/&" ,.()*+.(($0&" $*" M+$(" *$&*3&" &'%"
0Q+(,%-&*%')*'%$" /$" O%./')*+.(G" 4$&" 3*-O$&" 2'+" O$%D$**$(*"
/q-,,+%D$%"0-"2'-0+*3"$*"0q$R-)*+*'/$"/'" )./$"&.(*"-'*.D-*+&3$&P"

).(,+1'%-*+.(G" 70" $&*" 13(3%-0$D$(*" -'*.D-*+2'$" D-+&" O$'*" _*%$" *.'*$,.+&"
/3)0$()=3"D-('$00$D$(*"O-%"$R3)'*+.("/Q'($"0+1($"/$").DD-(/$G"
cB" IQ$&*" 0Q.O3%-*+.(" /Q$R*%-)*+.(" /Q'($" F$%&+.(" /Q'(" O%.W$*" $(" ).'%&" /$"
/3F$0.OO$D$(*"/'"%3,3%$(*+$0"/'"1$&*+.((-+%$"/$").(,+1'%-*+.("&'%"'("%3O$%*.+%$"
/$"*%-F-+0"0.)-0G"
c>"IQ$&*"0Q.O3%-*+.("2'+"O$%D$*"/$"0-"D+&$"^"W.'%"^"O-%*+%"/'"%3,3%$(*+$0"/$"0Q.'*+0"
/$"1$&*+.("/$").(,+1'%-*+.("/'"%3O$%*.+%$"0.)-0G"



!? "
"

D-+&"0-"/3)+&+.(",+(-0$"&'%")$"2'q+0",-'*"O'M0+$%"$&*"0-+&&3$"$(*%$"
0$&"D-+(&"/$"0q.%1-(+&-*+.("O.'%"'($",0$R+M+0+*3"D-R+D-0$G"

I.DD$"O.'%"0q+(*31%-*+.(").(*+('$P"0-"0+F%-+&.(").(*+('$"$&*"
'($" O%-*+2'$" 2'+" (3)$&&+*$" 0-" D+&$" $(" `'F%$" /$" O%.)$&&'&"
%+1.'%$'R" $*" .'*+003&" $*" /Q'($" .%1-(+&-*+.(" -/-O*3$" O.'%" _*%$"
$,,+)-)$G"

1(F*0.'+',-"A0, -.,> "

4$" /3O0.+$D$(*" ).(*+('" F-" $().%$" O0'&" 0.+("]" )Q$&*" '($"
$R*$(&+.("/$"0-"0+F%-+&.(").(*+('$"2'+").(&+&*$"^"0+F%$%")=-2'$"
)=-(1$D$(*" -OO.%*3" -'" 0.1+)+$0" ^" 0Q'*+0+&-*$'%" ,+(-0G" 9-(&" )$"
D./$" /$" ,.()*+.(($D$(*P"+0" (QS"-"O-&" /Q+(*$%F$(*+.("='D-+($"
O.'%"/3)+/$%"/'"D.D$(*"/'"/3O0.+$D$(*"$("O%./')*+.(P")Q$&*"'("
&S&*TD$"-'*.D-*+2'$ " /$" /3O0.+$D$(*" 2'+" /3O0.+$" *.'&" 0$&"
)=-(1$D$(*&P" $R)$O*3&" )$'R" 2'+" 3)=.'$(*" ^" '(" *$&*G" I$**$"
O%-*+2'$" O$%D$*" /Q-))303%$%" 0-" M.')0$" /$" ,$$/M-)‚P" $*" O$%D$*"
-'&&+" -'R" /3F$0.OO$'%&" /$" D+$'R" &$" ,.)-0+&$%" &'%" 0$"
/3F$0.OO$D$(*" /'" 0.1+)+$0" O'+&2'Q+0" (QS" -" O0'&" /$" •" /-*$" /$"
0+F%-+&.("•"^"-(*+)+O$%G"

I$O$(/-(*P")$")S)0$"/$"/3O0.+$D$(*"$(*+T%$D$(*"-'*.D-*+&3"
O$'*" _*%$" '($" &.'%)$" /q-(R+3*3" O.'%" 0$&" .%1-(+&-*+.(&" 2'+"
&q+(2'+T*$(*" /q-M-(/.(($%" 0$" ).(*%[0$" /$" 0$'%" &S&*TD$"
/q-'*.D-*+&-*+.("&'%")$"2'+"$&*"O'M0+3G"4$").DO%.D+&".,,$%*"O-%"
0$&" /3O0.+$D$(*&" -'*.D-*+&3&" $&*" O-%,.+&" W'13" *%.O" /-(1$%$'R"
O.'%"0-"%3).DO$(&$"2'q+0&",.'%(+&&$(*G"

I'&;"*$"A'&-.E.A$-.0,"A0,-.,>'"%';"*0).A.'*;"

4Q3*-O$"'0*+D$P"0-")$%*+,+)-*+.(").(*+('$P").(&+&*$%-+*"/.()"^"
).(/'+%$" 0$&" -)*+F+*3&" %$2'+&$&" O-%" 0-" )$%*+,+)-*+.(" -'" ,+0" /'"
/3F$0.OO$D$(*"0.1+)+$0G""

4-"8&&'>&"?"@0>&A'"%>"&',=0.".,-&0>=$B*'C"O.&+*+.(($"0$&"
-)*+F+*3&"/$"O%./')*+.("/Q'("0.1+)+$0"$*"0$&"/+,,3%$(*&"O%.)$&&'&"
/$"/3F$0.OO$D$(*").(*+('&"-&&.)+3&G""

"

E+1G"eG! o%.)$&&'&"/$"/3F$0.OO$D$(*").(*+('"

4$" /3F$0.OO$D$(*" ).(*+('" O%3&$(*$" *.'*$,.+&" 2'$02'$&"
+().(F3(+$(*&G"9Q-M.%/P"+0"&Q-1+*"/$"O%.)$&&'&").DO0$R$&"/$"O-%"
0-" O%3&$()$" /$" (.DM%$'&$&" M%+2'$&" &$%F-(*" ^" 0Q-'*.D-*+&-*+.("
/$&"*})=$&G"N(&'+*$P"+0"/.+*"_*%$".O3%-*+.(($0"$("O$%D-($()$G"4-"
D+&$"$("O0-)$"/$"0Q7(*31%-*+.("I.(*+('$"%$O%3&$(*$"'("F%-+").Z*"
2'+"/.+*"_*%$"D'*'-0+&3"-'"D-R+D'D"$(*%$"O0'&+$'%&"O%.W$*&"$*"
32'+O$"/$"/3F$0.OO$D$(*G"4$&")=-(1$D$(*&"/-(&"0$&"=-M+*'/$&"
/$"*%-F-+0"+(/'+*&"O-%"0-"D+&$"$("O0-)$"/$"0Q7(*31%-*+.("I.(*+('$"
/.+F$(*"&Q-)).DO-1($%"/Q'($",.%D-*+.("-'R"M.(($&"O%-*+2'$&G"

N(,+(P" 2'$02'$&" .M&*-)0$&" /.+F$(*" _*%$" &'%D.(*3&" O.'%"
0Q-OO0+2'$%" /-(&" '(" ).(*$R*$" /$" )$%*+,+)-*+.(G" 4Q-M&$()$" /$"
/.)'D$(*-*+.("($"&$%-"O-&"-))$O*-M0$P"0$&"O%.)$&&'&"/$F%.(*"_*%$"
&*-M0$&"$*")$%*-+(&".MW$)*+,&"%$2'+&"O-%"0-"(.%D$"95@!?wI" &$%.(*"
O-%*+$00$D$(*"-**$+(*&"X+G$G"0-").DO03*'/$YG"""

#G! 4; "INJ<7E7I;<75K"I5K<7K6N";"<J;#NJ8"

4Q7K<J596I<75K"9N"4 Q;:747<N"o56J"4N8"45:7I7N48"IJ7<7V6N8 "

I$**$"&$)*+.("-"O.'%".MW$)*+,"/$"D.(*%$%"2'Q+0"$&*"O.&&+M0$P"
/-(&"'($"/S(-D+2'$"/$" g")$%*+,+)-*+.(").(*+('$"hP"/Q+(*%./'+%$"
/$" 0Q-1+0+*3" /-(&" 0$" O%.)$&&'&" /$" /3F$0.OO$D$(*" /$" 0.1+)+$0&"
)%+*+2'$&"&.'D+&"^")$%*+,+)-*+.(G"N("$,,$*P"0$&"-)*$'%&"/'"/.D-+($"
-3%.(-'*+2'$" O$(&$(*P" O-%" $R$DO0$P" 2'$" 0$&" &*-(/-%/&" /$"
)$%*+,+)-*+.(" /-(&" 0$'%" /.D-+($" +DO.&$(*" '(" /3F$0.OO$D$(*"
0+(3-+%$"X/$"*SO$"v-*$%,-00" .'"#YG"I$O$(/-(*" &+")$0-"O$'*"_*%$"
&.'&@W-)$(*"/-(&"0$&"(.%D$&P"$00$&"(Q+DO.&$(*"O-&"/$")S)0$"/$"F+$"
X),G" 8$)*+.(" 777G" YG" N00$&" ,+R$(*" /$&" .MW$)*+,&" /3)%+*&" /-(&" /$&"
O%.)$&&'&"^"D$**%$"$("O0-)$G"6("D./$"/$",.()*+.(($D$(*"-1+0$P"
/.(*"0$&"-/$O*$&"0.'$(*"0-"O$%,.%D-()$"O.'%"0$"/3F$0.OO$D$(*"
0.1+)+$0P" (Q$&*" /.()" O-&" +().DO-*+M0$" -F$)" 0$&" (.%D$&"
-3%.(-'*+2'$&G" 70" &$%-" /Q-'*-(*" O0'&" O$%,.%D-(*" &+" 0-" O%+&$" $("
).DO*$" /'" M$&.+(" /$&" -'*.%+*3&" X%3O.(&$" -'R" .MW$)*+,&" /$" 0-"
(.%D$" 95@!?wIY" $&*" *.*-0$D$(*" +(*31%3$" -'" O%.)$&&'&" /$"
/3F$0.OO$D$(*G"

o%$(.(&"O-%"$R$DO0$"0$")-&"/Q-OO0+)-*+.(&"/$"/3O0.+$D$(*"/$"
D+&$&"̂ "W.'%"0.1+)+$00$&"&'%"0$&"F3=+)'0$&"<$&0-"i")$00$&@)+"O$'F$(*"
-F.+%"'($")$%*-+($",.%D$"/$")%+*+)+*3"XO-%"%-OO.%*"^"0Q+(*31%+*3"$*"
0-").(,+/$(*+-0+*3"/$&"/.((3$&P"0-"/+&O.(+M+0+*3"/$&"&$%F+)$&P"0$&"
,.()*+.(&" /$"&3)'%+*3"$*)GY"i" /$&" /3,-+00-()$&"O$'F$(*"+DO-)*$%"
,.%*$D$(*"0Q+D-1$"/$"D-%2'$"$*"$(1$(/%$%"/$&"O$%*$&",+(-()+T%$&"
$*" ='D-+($&G" 5%P" )$" *SO$" /Q-OO0+)-*+.(" $&*" /$O'+&" 0.(1*$DO&"
/3F$0.OO3"$("D./$"g"-1+0$"hP")$%*-+($D$(*")-%"0$'%").(*$R*$"0$'%"
-" O$%D+&" /$" D$**%$" $(" `'F%$" ,-)+0$D$(*" )$&" *$)=(+2'$&"
(.F-*%+)$&G"

E+1G"!L"O%3&$(*$"0$"O%.)$&&'&"/$"/3F$0.OO$D$(*").(*+('"&'+F+"
O-%"<$&0-G"70"%$O%$(/"0$&"O%+()+O$&"-1+0$&"/Q+(*31%-*+.(").(*+('$"
$*"/$"/3O0.+$D$(*").(*+('G"o-%").(*%$P"(.'&"O.'F.(&".M&$%F$%"
2'$" 0$&" -(-0S&$&"/$" &-,$*S" $*" 0Q-OO%.M-*+.(" /$&" -'*.%+*3&"
-D3%+)-+($&"XK-*+.(-0"b+1={-S"<%-,,+)"8-,$*S";/D+(+&*%-*+.(Y"
%$&*$(*"$().%$"&32'$(*+$00$&G"

"

E+1G"!LG!o%.)$&&'&"/$"/3F$0.OO$D$(*").(*+('"&'+F+"O-%"<$&0-"a#•&*"cL!xd"

K.*%$" -%*+)0$" O%.O.&$" /$" %$(/%$" 0$" O%.)$&&'&" )$%*+,+)-*+.("
X4$1-0";))$O*-()$Y"$().%$"O0'&"+DM%+2'3"/-(&"0$"O%.)$&&'&"/$"
/3F$0.OO$D$(*G" 4$&" 3F-0'-*+.(&"/$" 0-"&-,$*S" O.'%%-+$(*" -'&&+"
_*%$"3F-0'3$&"$(").(*+('"O-%"0$&"-'*.%+*3&"^"*%-F$%&"0-"0+F%-+&.("
/Q'(" D./T0$" zC8;" 2'+" O%3&$(*$%-+*P" /T&" 0$&" O=-&$&"
O%30+D+(-+%$&"/$" /3,+(+*+.(" /Q-%)=+*$)*'%$P" 0$&" O%+()+O$&" &-,$*S"
$&&$(*+$0&"X;00.)-*+.("/$"9;4P"+(/3O$(/-()$P"-(-0S&$"/$"D./$&"
).DD'(&\YG "



!w"
"

;F$)" &.(" =+&*.+%$P" 0$" /.D-+($" -3%.(-'*+2'$" $&*" &Z%$D$(*"
D.+(&" $()0+(" ^" )$&" )=-(1$D$(*&" D-+&" 0Q3F+/$()$" /$" 1-+("
/Q$,,+)-)+*3" $*" /$" O%./')*+F+*3" -" D.*+F3" )$%*-+(&" -)*$'%&" O.'%"
+(+*+$%" 0Q'*+0+&-*+.(" /$" )$&" *$)=(+2'$&" O.'%" /3F$0.OO$%" /$&"
-OO0+)-*+.(&" -3%.(-'*+2'$&" )%+*+2'$&G" o0'&+$'%&" $RO3%+$()$&"
%3'&&+$&"0-+&&$(*"O$(&$%"2'Q'($"0-%1$"-/.O*+.("$&*"$(F+&-1$-M0$"
O-%" 0Q+(/'&*%+$" -3%.(-'*+2'$G"I$**$" &$)*+.(P" $(" %3O$%*.%+-(*" $*"
-(-0S&-(*")$&"$RO3%+$()$&P"-"O.'%".MW$)*+,&"/$"D.(*%$%"2'$"0$&"
-**$(*$&"/$"0Q-'*.%+*3"&.(*").DO-*+M0$&"-F$)"'("/3F$0.OO$D$(*"
-1+0$P"/Q+/$(*+,+$%"0$&"M.(($&"O%-*+2'$&P"$*"/Q+/$(*+,+$%"0$&"O+T1$&"
^"3F+*$%G"

I$**$" &$)*+.(" /3D.(*%$" *.'*" /Q-M.%/" 0$&" 0+D+*$&" /$&"
-OO%.)=$&" *%-/+*+.(($00$&P" O'+&" %-OO$00$" 0$&" ).()$O*&" )0$,&" $*"
).DD$(*" O%.)T/$(*" 0$&" -OO%.)=$&" -1+0$&G"N00$" D$*" $(&'+*$" $("
-F-(*" 0$&" +(*3%_*&" /Q+(*%./'+%$" 0Q-1+0+*3" /-(&" '(" O%.)$&&'&" /$"
/3F$0.OO$D$(*").(*+('"/$"0.1+)+$0&"&.'D+&"^")$%*+,+)-*+.("$*"$("
&.'0+1($" 0$&" F$%%.'&G" N00$" *$%D+($" O-%" 2'$02'$&" $R$DO0$&"
/Q$RO3%+$()$&" +(/'&*%+$00$&" O+0.*$&" %3'&&+$&P" O%.'F-(*" O-%" 0@̂
D_D$"2'$")$&"F$%%.'&"O$'F$(*"_*%$"&'%D.(*3&G"

"#! Q,7,&20!)20!/::'(+C20!&'/),),(%%2..20!!
8$0.(" a8*-(/+&=" :%.'O" cL!ud"&$'0&" Bc" …" /$&" O%.W$*&" /$"

/3F$0.OO$D$(*"0.1+)+$0"&.(*"%3-0+&3&"/-(&"0$&"/30-+&"$*"0$"M'/1$*"
+(+*+-0$D$(*" /3,+(+&P">>"…"/$&"O%.W$*&" .(*" -M.'*+"=.%&"/30-+"$*"
=.%&"M'/1$*".'"&-(&"%$&O$)*$%"0$&"$R+1$()$&"+(+*+-0$&P"$*"c>"…"/$&"
O%.W$*&"&.(*"-%%_*3&"-F-(*"/Q_*%$"D+&"$("O%./')*+.(G"

o-%D+" 0$&" D.*+,&" /Q3)=$)" -%%+F$(*" $(" *_*$" 0$" D-(2'$"
/Q+DO0+)-*+.("/$&"'*+0+&-*$'%&",+(-'R"X!cPw…Y"$*"0$&")=-(1$D$(*&"
/$" &O3)+,+)-*+.(&" $(" ).'%&" /$" O%.W$*" X!!Pw…YG" V'$0&" &.(*" 0$&"
).(&*-*&" D-W$'%&" $,,$)*'3&"t" 6 (" *%.O" ,.%*" )0.+&.(($D$(*" /$&"
).00-M.%-*$'%&" /-(&" 0Q.%1-(+&-*+.(P" /$&" %$D+&$&" $(" )-'&$" *%.O"
,%32'$(*$&" /$&" O%.)$&&'&" O%.W$*" /'" ,-+*" 2'$" )=-2'$" 32'+O$"
O.&&T/$"&$&"O%.O%$&"O%.)$&&'&P" '("D-(2'$" /$" ).DD'(+)-*+.("
$(*%$"0$&"32'+O$&P"'($" /.)'D$(*-*+.("F.0'D+($'&$" ).Z*$'&$"^"
13(3%$%"$*"&.'F$(*"O$'"-/-O*3$G"4-"2'-0+*3"+(*$%F+$(*"&.'F$(*"$("
/$%(+$%"O.'%"O.'F.+%"-**%+M'$%"'("*-DO.("2'+"F-0+/$"'("O%.W$*"$*"
/$F+$(*" '(" )%+*T%$"/Q-W'&*$D$(*G"4$&" M$&.+(&" /'" )0+$(*" &.(*"
&.'F$(*" D-0" O%+&" $(" ).DO*$" $*" 0-" &.0'*+.(" D-(2'$" /$" F-0$'%G"
N(,+("-'" (+F$-'" /$"0-"O0-(+,+)-*+.(" .(").(&*-*$" '("D-(2'$"/$"
D-f*%+&$"/$&"O%.W$*&P"'("0+F%-M0$"(.("/+&O.(+M0$"^"0-"/-*$"O%3F'$P"
-F$)"/$&")S)0$&"/Q3F.0'*+.("*%.O"0.(1&G"

70" ,-'*" /.()" )-&&$%" 0$&" &+0.&"an'$" cL!?dP" %3)'O3%$%" 0$&"
+(,.%D-*+.(&"/-(&"0$&"-'*%$&"32'+O$&"-+(&+"2'$")=$m"0$")0+$(*"$*"
-F.+%"0-"O.&&+M+0+*3" /Q_*%$" '("O$'"O0'&"0+M%$"&'%"0-"D-(+T%$" /$"
,.()*+.(($%G"

o.'%")$0-P"0$"*%-/+*+.(($0")S)0$"$("#"(Q$&*"O-&"-/-O*3G"I.DD$"
.(" 0$" F.+*" &'%" 0-" O-%*+$" /$&)$(/-(*$" /$" 0-"E+1G" !!P" 0$&" 3*-O$&"
&q$()=-+($(*"$(")-&)-/$P"&$0.("'("$()=-f($D$(*"0+(3-+%$"2'+P"/$"
,-l.("*%T&"&+DO0+,+3$P").DO.%*$"B"O=-&$&"i".("%3,03)=+*"^"*.'*P".("
O%3F.+*"*.'*P".("%3-0+&$"*.'*P"$R-)*$D$(*").DD$"l-"-"3*3"O%3F'P"
$*".("*$&*$"$*"0+F%$"*.'*P"'($"M.(($",.+&"O.'%"*.'*$G"70"O%3&$(*$"
-+(&+"O0'&+$'%&"/3,-'*&G"

"
cu"5("-OO$00$"U$,,$*"*'(($0Q"'($"O3%+./$"/'%-(*"0-2'$00$"0$"/.(($'%"/Q.%/%$&".'"
0Q3D$**$'%"/$&"&O3)+,+)-*+.(&"%$&*$"-F$'10$"2'-(*"^"0-"O%.1%$&&+.("/'"O%.W$*"$*p.'"
/'"/3F$0.OO$D$(*G"

"

E+1G"!!G!8)=3D-"&+DO0+,+3"/Q'(")S)0$"$("#"aK+((+"cL!ed"

4$")0+$(*"(q+(*$%F+$(*"2'q$("/3M'*"$*",+("/$")S)0$"i"-O%T&"-F.+%"
$RO%+D3"&$&"M$&.+(&P".("0'+"O%3&$(*$"/$&"&O3)+,+)-*+.(&"13(3%-0$&"
O'+&"+0"-**$(/"0-"%$)$**$"O.'%"/3).'F%+%"0$"%3&'0*-*P")$"2'+"/.(($"
O-%,.+&" 0+$'"^" /$&" /3&+00'&+.(&" +DO.%*-(*$&" 0.%&2'q+0" %$l.+*" 0$"
O%./'+*G"70"$R+1$"'($"O%$D+T%$"O=-&$"/q-(-0S&$"$*"/$").()$O*+.("
O.'&&3$&"&+".("F$'*"-(*+)+O$%"-'"D-R+D'D"*.'&"0$&"M$&.+(&"$*"0$&"
O%.M0TD$&" O.&&+M0$&" $*" &Q-&&'%$%" 2'$" 0Q.(" (Q-" O-&" .D+&" 0$"
D.+(/%$"/3*-+0G"4-"O=-&$"/$"/3F$0.OO$D$(*"$&*"%3-0+&3$"-F$)"/$&"
&O3)+,+)-*+.(&",+13$&P"$(1$(/%-(*"/$")$",-+*"'("$,,$*"*'(($0cuP"-F$)"
O$'"/$"F+&+.("&'%")$"2'$"&$%-"0$"O%./'+*"-'",+(-0P"*.'*").DD$"&'%"
&-"/-*$"/$"0+F%-+&.("$,,$)*+F$"i"&+"0$")0+$(*"-".'M0+3"'($").(*%-+(*$P"
.'"& .'=-+*$"-W.'*$%".'"D./+,+$%"2'$02'$")=.&$P"+0",-'*"$("O%+()+O$"
2'q+0"-**$(/$"0-",+("/'"O%.W$*"$*"0-"%3)$O*+.("/$&"O%./'+*&P"O.'%"
O.'F.+%" 0-()$%" '(" (.'F$-'" O%.W$*" 2'+" O%$(/%-" $(" ).DO*$" &$&"
(.'F$00$&"-D30+.%-*+.(&"X.("/3%.1$"&.'F$(*"^")$**$"%T10$P"-F$)"
D-01%3" *.'*P" /$&" %$*-%/&" $*" '(" &'%).Z*" *%T&" +DO.%*-(*&P" *.'*"
)=-(1$D$(*"$(").'%&"/$"%.'*$"-S-(*"'("+DO-)*"&'%"0q$(&$DM0$"/'"
O%.W$*YG"4$")S)0$"$("#"-'*.%+&$"0$&"%$*.'%&"-%%+T%$"&'%"0$&"3*-O$&"
/$"D_D$"(+F$-'"X&+"O-%"$R$DO0$"0$&"*$&*&"'(+*-+%$&"D.(*%$(*"/$&"
/3,-'* &P" .(" %$O-%*" $(" ).()$O*+.(" /3*-+003$Y"]" )$O$(/-(*" '("
O%.M0TD$" /q+(*31%-*+.(" X/.()" /3).'F$%*" *-%/+F$D$(*Y" O.'%%-"
%$D$**%$"$(")-'&$"0q+(*31%-0+*3"/'"O%.W$*"•"N(,+(P"&+"0$"O%.W$*"$&*"$("
%$*-%/P" )$" &.(*" $(" 13(3%-0" 0$&" /$%(+T%$&" *})=$&" ^" %3-0+&$%" X+G$G"
%$F'$&"O.'%"0-")$%*+,+)-*+.(P"*$&*&"/'"O%./'+*\Y"2'+"$("O}*+&&$(*"]"
.("%3/'+*"/.()"0$"*$DO&"-00.'3"^")$&"-)*+F+*3&P")$"2'+"-"'("+DO-)*"
(31-*+,"&'%"0-"2'-0+*3"/'"O%./'+*G"

<.'*" 0Q$(W$'" $&*" /Q3F+*$%" 0$&" &+*'-*+.(&" 2'+" ).(/'+&$(*" ^"
%3-0+&$%" *-%/+F$D$(*" 0$&" -)*+F+*3&" %$2'+&$&" O-%" 0-" )$%*+,+)-*+.("
&.'&" O%3*$R*$" 2'Q$00$&" (Q-OO.%*$(*" O-&" /$" F-0$'%" -W.'*3$G"
N,,$)*+F$D$(*P"'($",.+&"2'$"0$"0.1+)+$0"$&*"0+F%3"-'")0+$(*"$*"2'$"
0$&" *$&*&" /$" %$)$**$" &.(*" O-&&3&P" 0-" O%$'F$" /Q'($" %$F'$"
/Q$R+1$()$&"(Q-"O0'&"M$-').'O"/Q+(*3%_*G"o-%").(*%$P")$**$"%$F'$"
$&*" M$-').'O" O0'&" +(*3%$&&-(*$" ^" ).(/'+%$" -'" ).'%&" /'"
/3F$0.OO$D$(*P"-'"D.D$(*".‰"0-"/.((3$"$&*"O%./'+*$"O.'%"/Q'($"
O-%*"0+D+*$%" 0Q$,,.%*" $*"/Q-'*%$" O-%*"D-R+D+&$%" 0Q+DO-)*" /Q'($"
/3*$)*+.(" /Q-(.D-0+$" X).DO03*'/$P" *$&*-M+0+*3\YG" 70" $&*"
(3)$&&-+%$" /$" &$" O%3D'(+%" /$" )$" %+&2'$" )-%" 0-" O%$&&+.("
3).(.D+2'$" -'%-" *.'W.'%&" *$(/-()$" ^" /31%-/$%" 0Q+(*3%_*" /$"
).(/'+%$")$&"-)*+F+*3&"/$")$%*+,+)-*+.("&+"$00$&"&.(*"%3-0+&3$&"*%.O"
*-%/+F$D$(*G"

4$&" D3*=./$&" -1+0$&" .,,%$(*" -0.%&" *.'*" 0$'%" +(*3%_*G" N00$&"
%$O.&$(*" &'%" '($" .%1-(+&-*+.(" /$&" O%.W$*&" $(" M.')0$&" -&&$m"



!e "
"

).'%*$&"2'+"&$"%3OT*$(*"O0'*[*"2'q'($"0.(1'$"&'))$&&+.("0+(3-+%$"
/q3*-O$&G" N00$&" F+&$(*"^" 0+F%$%" -'" )0+$(*" /$&" F$%&+.(&"
+(*$%D3/+-+%$&" /$" O%./'+*&" .O3%-*+.(($0&" -,+("2'Q+0" O'+&&$"
D$&'%$%"0Q-F-()$D$(*" /'" O%.W$*" $*" F-0+/$%"0-" /+%$)*+.(" O%+&$G"
N00$&"O%.D$'F$(*"0-").DD'(+)-*+.("/-(&"$*"$(*%$"0$&"32'+O$&P"
-+(&+"2'Q-F$)"0$&" /+,,3%$(*$&"O-%*+$@O%$(-(*$&P")0+$(*P"-'*.%+*3&G"
4Q-1+0+*3"^"'($"-OO%.)=$"*%T&"O%-1D-*+2'$"i"0Q+DO.%*-(*")Q$&*"2'$"
*.'*" ,.()*+.(($" M+$(" $*" 2'$" *.'*" 0$" D.(/$" &.+*" ).(*$(*P" 0$&"
-'*.%+*3&"/$")$%*+,+)-*+.(").DO%+&$&G"

4#! QA/G,.,&@!2%!)@J2.(::272%&!.(G,+,2.!
4Q-1+0+*3"$&*"'($"-OO%.)=$P").%%$&O.(/-(*"^"'($"O=+0.&.O=+$P"

2'+"/.+*"1'+/$%"*.'*$"-)*+.("$*"*.'*$"%3,0$R+.("/-(&"'($"&*%')*'%$"
.%1-(+&3$" -'" &$%F+)$" /$" &$&")0+$(*&G" 4Q.MW$)*+," O%$D+$%" $&*" /$"
O%./'+%$" -'" O0'&"*[*" '(" D-R+D'D" /$" F-0$'%&" D3*+$%" O-%"
+()%3D$(*&" ).'%*&" /$" 1%-(/$" 2'-0+*3" $*" +(/'&*%+-0+&3&P" $*" /$"
%3/'+%$"-+(&+"0Q$,,$*"*'(($0G"N00$"-&&'%$"-'&&+"'($"D$+00$'%$"$*"O0'&"
%-O+/$"-/-O*-*+.("-'R")=-(1$D$(*&"]"$00$"O$%D$*"'($"/3D-%)=$"
/Q-D30+.%-*+.(" ).(*+('$cx" $*" /$" *+%$%" 0$" D-R+D'D" /$"
0Q+(*$00+1$()$" ).00$)*+F$" /Q'($" .%1-(+&-*+.(G"N00$"F+&$"^"%$(/%$"
O0'&"(-*'%$00$"'($"D-(+T%$"/$",.()*+.(($%G"4Q-1+0+*3".,,%$"/$"0-"
0+M$%*3" $*" '($")$%*-+($" -'*.(.D+$P" *-(*" &'%" 0$" O0-(" /$"
0Q.%1-(+&-*+.(" 2'$" /$" 0Q+(13(+$%+$P" D-+&" /$D-(/$" *.'*$,.+&"
M$-').'O" /$" %+1'$'%P" '(" )-/%$" O%3)+&" $*" $R+1$-(*P" $*" '(" &'+F+"
2'.*+/+$(G""

N00$"&Q-OO'+$"&'%"0$&"F-0$'%&"O%.D'$&"O-%"0$"D-(+,$&*$"-1+0$"
az-(+,$&*."cLL!d"i"

!G! 0-"F-0.%+&-*+.(" /$&" +(/+F+/'&" $*" /$" 0$'%&" +(*$%-)*+.(&P"
O0'*[*" 2'$" /$&" O%.)$&&'&" $*" /$&" .'*+0&" ]" M+$(" D$(3$P"
0Q-1+0+*3"O$%D$*"-'",+0"/$&"+*3%-*+.(&"'($"%3$00$"D-f*%+&$"
/'"O%.W$*"$*"/$"0-"2'-0+*3"/'"O%./'+*G"4$"O%+()+O$").(&+&*$"
^" ,+R$%" /$&" .MW$)*+,&" O$*+*&P" )0-+%$D$(*" +/$(*+,+3&P" 2'$"
0Q.("&-+*" -**$+(/%$"$*"&'%"0$&2'$0&" '("$(1-1$D$(*"&$%-"
O.&&+M0$G"I$0-"O$%D$*P"/$"%$&O$)*$%"0Q$(1-1$D$(*"O.&3P"
/Q_*%$" ,+$%" $*" &-*+&,-+*" /'" *%-F-+0" -)).DO0+P" O'+&" /$"
O.'%&'+F%$G""

cG! '(" 0.1+)+$0" .O3%-*+.(($0P" O0'&" 2'Q'($" /.)'D$(*-*+.("
$R=-'&*+F$G" 4Q-1+0+*3" O%.O.&$" /$" ,-+%$" /$&" M.'*&"
/Q-OO0+)-*+.(" ).DO0$*&P" /$" 2'-0+*3P" $*" 2'$" 0$"
).DO.%*$D$(*" D3*+$%" -**$(/'" &.+*" F3%+,+3" $("
O$%D-($()$"]" .(" O%+F+031+$" 0-" ,.()*+.((-0+*3" ^" 0-"
).DO03*+.(" /$&" ,.()*+.((-0+*3&G" I$0-" ($" &+1(+,+$" O-&"
O.'%"-'*-(*"0-",+("/$"0-"/.)'D$(*-*+.( "i"-'").(*%-+%$"0$"
O%./'+*"3F.0'$"%31'0+T%$D$(*P"+0"$&*"/.()"(3)$&&-+%$"/$"
D-+(*$(+%"'($"/.)'D$(*-*+.("(3)$&&-+%$"$*"&',,+&-(*$"$*"
/$")-O+*-0+&$%"/$&&'&G"

BG! 0-").00-M.%-*+.("-'"&$+("/$&"32'+O$&"$*"-F$)"0$&")0+$(*&"
X*.'*$" 0Q32'+O$" $&*" %$&O.(&-M0$" /Q'($" *})=$YP" O0'*[*"
2'Q'($").(*%-)*'-0+&-*+.("%+1+/$"]"+0"&Q-1+*"/$").(&*%'+%$"
O0'&" /$" F-0$'%" $*" 0-" 0+F%$%" -'" O0'&" *[*G" 4-" F+&+.(" /'"
0.1+)+$0"$*"/'"O%.W$*"$&*"O.%*3$").00$)*+F$D$(*"XO-%*-1$"
/$&"D_D$&".MW$)*+,&P"/Q'("D_D$"0-(1-1$P"/$&"D_D$&"
).(* %-+(*$&" /$"M'/1$*P" /30-+P" .%1-(+&-*+.(YP"O+0.*3$"O-%"

"
cx"N00$"O%3).(+&$"/$",-+%$"'("O.+(*"&S&*3D-*+2'$"^"0-",+("/$")=-2'$"O%.W$*"&'%")$"
2'+"&Q$&*"M+$("O-&&3"X0$&"C$&*&Y"O.'%"0$"%$O%./'+%$"$*"0$&"O.+(*&"^"-D30+.%$%"X0$&"
I.()$%(&YG"

'(" %$O%3&$(*-(*" /'" )0+$(*" -'" &$+(" /$" 0Q32'+O$" /$"
/3F$0.OO$D$(*G"

>G! 0Q-))$O*-*+.(" /'" )=-(1$D$(*" $*" 0Q-/-O*-*+.(" -'"
)=-(1$D$(*P" O0'*[*" 2'$" 0$" &'+F+" /Q'($" O0-(+,+)-*+.("
,+13$G"

9$")$&"F-0$'%&"/3).'0$(*"!c"O%+()+O$&"i"&-*+&,-+%$"0$")0+$(*P"
-))$O*$%"0$"M$&.+("/$")=-(1$D$(*P"0+F%$%",%32'$DD$(*P"D.*+F$%"
0$&"32'+O$&P"/+-0.1'$%",-)$@̂@,-)$P",-+%$"&+DO0$P"O.'%"(Q$(")+*$%"
2'$"2'$02'$&@'(&G"

;+(&+P"'($"$&O3%-()$"/$"D+&$"&'%"0$"D-%)=3"O0'&"%-O+/$P"/$"
O%./')*+F+*3"$*"2'-0+*3"30$F3$&P"/$").Z*&"O0'&"M-&P"/Q'($"D$+00$'%$"
&-*+&,-)*+.("/$&"O-%*+$&"O%$(-(*$&P"/Q'("$(1-1$D$(*"O0'&",.%*"/$&"
$DO0.S3&"$*"/$"0-"&-*+&,-)*+.("-'"*%-F-+0P"&.(*"-'*-(*"/$"%-+&.(&"
/q-/.O*$%"'($"-OO%.)=$"-1+0$G"

5#! I+@%/',(!G@%@'/.!)A*%!)@J2.(::272%&!.(G,+,2.!/G,.2!
5("*%.'F$"O0'&+$'%&"D3*=./$&"-1+0$&P"/.(*"0$&"O0'&").(('$&"

&.(*" 8)%'D" a8)%'D" cL!!d P" 8-,$" a8;E$" cL!xdP" 4$-("
z-(-1$D$(*" a4$-( " !ewwdP" ƒ-(M-(" aƒ-(M-( " cLLBdG" N00$&"
%$O.&$(*"&'%"/$&"F-0$'%&"$*"/$&"D3)-(+&D$&"&+D+0-+%$&P"2'+"&.(*"
O%3&$(*3&" /-(&" )$**$" &$)*+.(P" D_D$" &+" )=-)'($" O%3&$(*$" /$&"
&O3)+,+)+*3&"2'+"0'+"&.(*"O%.O%$&G""

4$")S)0$"/$"F+$";1+0$"$&*"%S*=D3"O-%"/$").'%*$&"+*3%-*+.(&"/$"
2'$02'$&"&$D-+($&G"4$"O%.W$*"$&*"/3).'O3"$(" ,.()*+.((-0+*3&"^"
/3F$0.OO$%"X-OO$03$&"6&$%"8*.%S"/-(&"0-"*$%D+(.0.1+$"8)%'DYG"

N00$&" &.(*" /3)%+*$&" $(" $DO0.S-(*" 0$" F.)-M0$"'*+0+&3" O-%" 0$"
)0+$(*G"N00$&"&.(*"&.'F$(*"$RO%+D3$&"-+(&+"i"

E%!&/%&!8*2!R8*,S;!T2!J2*H!R8*(,S!/1,%!)2!R:(*'8*(,S!!

N00$&"%$O%3&$(*$(*"0$"M$&.+("/Q'("O.+(*"/$"F'$"'*+0+&-*$'%G";"
)=-)'($"&.(*" -&&.)+3&" '($"$&*+D-*+.(" /$"0-"2'-(*+*3" /$"*%-F-+0"
(3)$&&-+%$" O.'%" /3F$0.OO$%P" *$&*$%P" $*" F-0+/$%" )$**$"
,.()*+.((-0+*3P"-+(&+"2'Q'("*$&*"%$0-*+F$D$(*"&+DO0$"2'+").(&*+*'$"
'(" *$&*" /$" F-0+/-*+.(G" 4$&" )%+*T%$&" /Q-))$O*-*+.(" O$%D$**-(*"
/Q+(/+2'$%"0$"%3&'0*-*" -**$(/'" /.+F$(*"_*%$"/3,+(+&"O.'%"F-0+/$%"
2'$"0-"*})=$"-"3*3").%%$)*$D$(*"$,,$)*'3$G"o-%"$R$DO0$P"O.'%"0-"
,.()*+.((-0+*3"g"N("*-(*"2'$"O+0.*$P"W$"($"F$'R"O-&"2'$"&Q-,,+)=$"
0$"M.'*.("&30$)*+.(" -0*+*'/$"&+"0$"D./$"D-+(*$(-()$"$&*"-)*+F3"
O.'%"($"O-&"$().DM%$%"0Q3)%-("hP"0$")%+*T%$"/Q-))$O*-*+.("$&*"g"8+"
0$" D./$" D-+(*$(-()$" $&*" -)*+F3" -0.%&" 0$" M.'*.(" U&30$)*+.("
-0*+*'/$Q"(Q$&*"O-&"-,,+)=3"hG"

I$&" ,.()*+.((-0+*3&" &.(*" ).DO03*3$&" O-%" '($" /$&)%+O*+.("
/3*-+003$"/$&")=.+R"*$)=(+2'$&"^"+DO03D$(*$%G"

4-"0+&*$"$&*"/%$&&3$"$*"=+3%-%)=+&3$"-F$)"0$")0+$(*G"

o0'&+$'%&")3%3D.(+$&")-/$()$(*"0Q$R3)'*+.("/Q'($"+*3%-*+.(G"
6("-(+D-*$'%"X-OO$03"8)%'D"D-&*$%"/-(&"0-"D3*=./$"8)%'DY"$&*"
0$"1-%-(*"/'"M.(",.()*+.(($D$( *"/$"0-"D3*=./$G"

70" .%1-(+&$P" -F-(*" )=-2'$" +*3%-*+.(P" '($" %3'(+.(" /$"
O0-(+,+)-*+.(P"-'").'%&"/$"0-2'$00$"&.(*"&30$)*+.((3$&"/-(&"0-"0+&*$"



cL"
"

0$&",.()*+.((-0+*3&"0$&"O0'&"O%+.%+*-+%$&"O.'%"0$")0+$(*G"N00$&"&$%.(*"
/3F$0.OO3$&P"*$&*3$&"$*"0+F%3$&"-'")0+$(*"^"0-",+("/$"0Q+*3%-*+.(G"

;'" ).'%&" /$" 0Q+*3%-*+.(P" &.(*" .%1-(+&3$&P" )=-2'$" W.'%P" /$"
).'%*$&" %3'(+.(&" /Q-F-()$D$(*" -'" ).'%&" /$&2'$00$&" *.'&" 0$&"
D$DM%$&"/$"0Q32'+O$"+(/+2'$(*"0$&"*})=$&"$,,$)*'3$&"0-"F$+00$P"0$&"
*})=$&"O%3F'$&"O.'%"0$"W.'%"$*"0$&"/+,,+)'0*3&"%$().(*%3$&G"4$"M'*"
/$")$**$"%3'(+.("(Q$&*"O-&"/$"%3&.'/%$"0$&"O%.M0TD$&"D-+&"/$"0$&"
+/$(*+,+$%"$*"0$&"$RO%+D$%P"-,+("/$"&Q-&&'%$%"2'$"0$&".MW$)*+,&"/$"
0Q+*3%-*+.("&$%.(*"*$('&G"8'+*$"^")$**$"%3'(+.(P"0Q-(+D-*$'%"D$*"^"
W.'%")$"2'+"-"3*3",-+*"$*"3F-0'$"0$"%S*=D$"/$"*%-F-+0"/$"0Q32'+O$G"

;"0-",+("/Q'($"+*3%-*+.(P".(",-+*"'($"/3D.(&*%-*+.("-'")0+$(*"
/$&"/$%(+$%&"/3F$0.OO$D$(*&G"IQ$&*"-'&&+"0Q.))-&+.("/$",-+%$"'("
M+0-(P"&'%"0$",.()*+.(($D$(*"/$"0Q32'+O$"$*"/$"*%.'F$%"/$&"O.+(*&"
/Q-D30+.%-*+.(G"

"

E+1G"!cG!o%.)$&&'&"-1+0$"

>#! $%&@'U&0!)2!.A/G,.,&@!)/%0!*%!:'(+200*0!)2!)@J2.(::272%&!
)2!.(G,+,2.0!0(*7,0!-!+2'&,1,+/&,(%!
I.DD$" (.'&" 0Q-F.(&" F'" O%3)3/$DD$(*P" 0Q-1+0+*3" F+&$" ^"

%3O.(/%$" -'" D+$'R" -'" M$&.+(" /'" )0+$(*G" 9-(&" '(" ).(*$R*$" /$"
/3F$0.OO$D$(*"/$"0.1+)+$0"&.'D+&"^")$%*+,+)-*+.(P"0Q-'*.%+*3"O$'*"
_*%$").(&+/3%3$").DD$"'(")0+$(*"&'O%_D$"2'Q+0"$&*"(3)$&&-+%$"/$"
&-*+&,-+%$" O.'%" %3O.(/%$" -'R" $(W$'R" &.)+3*-'R" /$" &3)'%+*3"
-3%+$(($G""

4-"O%+&$"$(").DO*$"/$"&.("M$&.+("0$"O0'&"*[*"O.&&+M0$"O$%D$*"
/$" %3/'+%$" 0$&" %+&2'$&" $*" 0$&" ).Z*&" /$" /3F$0.OO$D$(*G" N00$"
-'1D$(*$"0$"(+F$-'"/$").(,+-()$"$("1-%-(*+&&-(*"2'$"0$&"-)*+F+*3&"
.(*" 3*3" ).(/'+* $&" -'" D.D$(*" .OO.%*'(" $*" (.(" W'&*$" -F-(*" 0-"
F$('$" /$" 0Q-'/+*$'%" O.'%" 0'+" ,-+%$" O0-+&+%G" N00$" ,-)+0+*$" 0$"
/3%.'0$D$(*" /$" 0Q3*-O$" /Q3)=-(*+00.((-1$" 0.%&" /$&" -'/+*&" /$"
)$%*+,+)-*+.("$("-&&'%-(*" '($"*%-l-M+0+*3"+DD3/+-*$"$(*%$"*.'*$&"
0$&"/.((3$&"$*"'("$(%$1+&*%$D$(*"&S&*3D-*+2'$"/$&"O%$'F$&"/$"0-"
%3-0+&-*+.(" /$&" -)*+F+*3&" %$2'+&$&" O.'%" 0-" )$%*+,+)-*+.(" X%$F'$&P"
%3&'0*-*" /$" *$&*P" *-'R" /$" ).'F$%*'%$" &*%')*'%$00$P" D$&'%$&" /$&"
O$%,.%D-()$&P"GGGYG"

I$**$" /3D-%)=$" (3)$&&+*$" 0-" D+&$" $(" O0-)$" /$" O%.)$&&'&"
.'*+003&" -,+("/Q-)).DO0+%" $(" ).(*+('" 0Q$(&$DM0$" /$&" *})=$&"
%$2'+&$&"O.'%"%3O.(/%$"-'R".MW$)*+,&"/$"0-"(.%D$"95@!?wI".'"
*.'*" -'*%$" /3F$0.OO$D$(*" 0.1+)+$0" )%+*+2'$" X7NI" x!uLwP"
785cxcxcP"\YG"4Q$(W$'"$&*"/Q-**$+(/%$"-F-(*"0-" ,+(" /$")=-2'$"
+*3%-*+.(" '(" &*-*'*" g"o%_*" O.'%" 0-")$%*+,+)-*+.("h" O.'%" )=-2'$"

/.((3$" .'" -)*+F+*3" O%./'+*$" XNR+1$()$P" <$&*P" J$F'$YG" I$**$"
F+&+.("(.F-*%+)$" $&*" -OO$03$" +)+" g"I$%*+,+)-*+.(").(*+('$ "hG"4-"
)-O-)+*3" /Q-F.+%" .'*+003" *.'*" 0$" O%.)$&&'&" O$%D$*P" $(" )-&" /$"
M$&.+(P"/$"O%.)3/$%"&-(&"/+,,+)'0*3"^"'($"%$,.(*$"/$"0Q-OO0+)-*+.("
$(" D$&'%-(*" +DD3/+-*$D$(*" 0$&" -)*+F+*3&" (3)$&&-+%$&" $*"
&',,+&-(*$&" ^" %$).(/'+%$G" 4Q-'*.D-*+&-*+.(" /$" *.'&" 0$&" *$&*&"
O$%D$**%-"'("1-+("/$"*$DO&"(.("(310+1$-M0$"/-(&")$**$"3*-O$G"4$&"
32'+O$&" (Q-'%.(*" O-&" O$'%" /$" ,-+%$" 3F.0'$%" 0$'%" 0.1+)+$0" $*"
,+(-0$D$(*" 0$" M$&.+(" /'" )0+$(*" $*" /$&" -'*.%+*3&" &$%-" -**$+(*" ^"
D.+(/%$").Z*G"

E#! $%,&,/&,J20!/+&*2..20!
I$%*-+($&"+(+*+-*+F$&" .(*" 3*3" D$(3$&"/-(&" 0$" /.D-+($"

-3%.(-'*+2'$" O.'%" +(*%./'+%$" 0Q-1+0+*3" /-(&" 0$" O%.)$&&'&" /$"
/3F$0.OO$D$(*"/$"0.1+)+$0&")%+*+2'$&G";+(&+P";+%M'&"b$0+).O*$%"-"
'*+0+&3" 0-" D3*=./$" 8)%'D" O.'%" /3F$0.OO$%" '($" (.'F$00$"
-F+.(+2'$" X0.1+)+$0&" $DM-%2'3&" -OO0+)-*+.(&" D+0+*-+%$&Y"
az-%&/$("cL!wdG"z-+&"0-"O0'&" -M.'*+$"$("0-"D-*+T%$"^"0Q=$'%$"
-)*'$00$").()$%($"0$"/3F$0.OO$D$(*"/'")-0)'0-*$'%";97J6"O-%"
<=-0T&" ;F+.(+)&"aI=$('" cL!BdG" 4Q32'+O$" $(" )=-%1$" /'"
/3F$0.OO$D$(*" -" %3'&&+" ^" D$**%$" $(" O0-)$" '(" O%.)$&&'&" /$"
g"4+F%-+&.(").(*+('$"h"-F$)"&.(")0+$(*G"4Q32'+O$"-"/3D.(*%3"0-"
,-+&-M+0+*3" /$" )$" ).()$O*" (.F-*$'%P" ).(&+&*-(*" ^" 0+F%$%" *%T&"
%31'0+T%$D$(*" '(" O%./'+*" X+)+P" D_0-(*" b-%/{-%$" $*" 8.,*{-%$Y"
-F$)" '(" O3%+DT*%$" ,.()*+.(($0" %3/'+*" D-+&" .O3%-*+.(($0G" 4$"
(.DM%$"/$"/3,-'*&").(&*-*3&"O-%"0$")0+$(*"-"3*3"/+F+&3"O-%"!LL"
).DO-%3"̂"'(" O%.W$*" &+D+0-+%$G" o.'%" .M*$(+%" )$&" %3&'0*-*&P" 0$&"
32'+O$&P" ,.()*+.((-(*" /$" ,-l.(" -1+0$P" .(*" ).DO%+&" 2'$" 0$&"
.MW$)*+,&"/$")$%*+,+)-*+.("3*-+$(*"(.("(31.)+-M0$&"$*".(*"D+&"$("
O0-)$"/$&"D3*=./$&"$*"/$&".'*+0&"O.'%"-'*.D-*+&$%"0$"D-R+D'D"
/Q-)*+F+*3&"X*%-l-M+0+*3P"$R3)'*+.("/$&"*$&*&P"-(-0S&$"&*-*+2'$"\YG""

I$%*$&P"0-"D+&$"$("O0-)$"/Q'("*$0"O%.)$&&'&"/$"*%-F-+0"^" '("
).Z*" D-+&" 0-" F-0$'%" -D$(3$" O.'%" 0$" )0+$(*" ,+(-0P" 0-" ,+$%*3" /$"
0Q32'+O$"/'"*%-F-+0"-)).DO0+"$*"0Q+D-1$"%$(F.S3$"^"0Q-'*.%+*3"/$"
)$%*+,+)-*+.(" $&*" +($&*+D-M0$G" 4-" D-*'%+*3" -,,+)=3$" 0.%&" /$"
0Q3F-0'-*+.("/Q'("*$0"O%./'+*"$&*"1-1$"/$").(,+-()$"O.'%"-'*.%+&$%"
&-"D+&$"$("&$%F+)$G"

<$%D+(.(&" $(" )+*-(*"0Q$R+&*$()$" /Q'($" O%.O.&+*+.("
/Q.'*+00-1$G" 4-" &.)+3*3" 8.1+0+&" -" /3F$0.OO3" 0$" 0.1+)+$0"
g";'*.O+0.*"h" O.'%" /%.($" /$" (+F$-'" 9;4" ;" $(" -OO0+2'-(*"
)$%*-+(&" O%+()+O$&" /$&" D3*=./$&" -1+0$&P" (.*-DD$(* " 0$"
/3F$0.OO$D$(*"O+0.*3"O-%"0$&"*$&*&"az%-M*+"cL!wdG"70&"&.(*"-003&"
O0'&"0.+("$(",.%D-0+&-(*"0Q$RO%$&&+.("/$&")-&"/$"*$&*"^"*%-F$%&"0$'%"
$RO%$&&+.(" ,.%D$00$" 2'+" ,-)+0+*$(*" 0Q-'*.D-*+&-*+.(" /$" 0-"
F3%+,+)-*+.(" /$&" ,.()*+.((-0+*3&" *.'*" $(" %$&O$)*-(*" 0$" O%+()+O$"
O%+D.%/+-0"/$"*$&*&"M-&3&"&'%"0$&"$R+1$()$&G""

L#! M2''(*0 !
J-OO$0.(&" 2'$" 0-" (.%D$" 95@!?wI" /3,+(+*" /$&" .MW$)*+,&" ^"

-**$+(/%$"O$(/-(*"0$&"O=-&$&"/$"/3F$0.OO$D$(*"^"*%-F$%&"0-"D+&$"
$(" `'F%$" /Q'(" $(&$DM0$" /Q-)*+F+*3&G" I$&" -)*+F+*3&" &.(*"
%$1%.'O3$&"O-%"(-*'%$"/$"O%.)$&&'&G"4$&"D3*=./$&"$*"0$&".'*+0&"
O.'%".%1-(+&$%"$*"/3O0.S$%"0$&"O%.)$&&'&"$*"0$&"-)*+F+*3&"($"&.(*"
O-&"/3)%+*&"/-(&"0-"(.%D$"95@!?wIG"4Q$(W$'"$&*"/$"/3,+(+%"'("
,0'R" /$" *%-F-+0"2'+" O$%D$**$" /$" O0-(+,+$%" 0$&" -)*+F+*3&" $*" 0$&"
O%.)$&&'&"/-(&"/$&"+*3%-*+.(&";1+0$P"$(").(,.%D+*3"-F$)"0-"95@
!?wI"az%-M*+"cL!wdG"



c! "
"

aI.$"cL!Bd"-"$R-D+(3"0$&"F-0$'%&"-1+0$&"$*"0$&",.(/$D$(*&"/$"
0-"95@!?wIP"$*"-"+/$(*+,+3"2'-*%$"&.'%)$&"O%+()+O-0$&"/$").(,0+*&"
O.&&+M0$&P").DD$".("0$"F.+*"$("<;C4 N"nG""

<;C4N"nG"! # ;4N6J8" ;:74N8 "#NJ868" J NI5zz;K9;<75K8" I4NE8"9N"4;"
95 @!?wI ";9;o<N"9N "aI 5N"cL!Bd"

I$*'>&;"$).*'; " :'A0++$,%$-.0,;"A*'E;"%'"
*$"123456#""

7(/+F+/'&"$*"0$'%&"
7(*$%-)*+.(&"

o%.)$&&'&"$*".'*+0&"

4.1+)+$0".O3%-*+.(($0"" 9.)'D$(*-*+.("$R=-'&*+F$"
|F.0'*+.("/$&"M$&.+(&"$("
) .00-M.%-*+.("-F$)"0$")0+$(*"

8O3)+,+)-*+.("%+1.'%$'&$"/$&"
$R+1$()$&"

;/-O*-*+.("-'")=-(1$D$(* " 8'+F+"/Q'("O0-("

9$"(.*%$"O.+(*"/$"F'$P")$**$"3*'/$"+(*$%O%T*$"D-0"0$&"O%+()+O$&"
;1+0$&"$*" )$'R"O%.D'&"O-%"0-" (.%D$"95@!?wIG"J$F$(.(&"&'%"
)=-2'$"&.'%)$"O.*$(*+$00$" /$" ).(,0+*"+/$(*+,+3$"'($"^" '($"O.'%"
0Q-(-0S&$%"O0'&"$("/3*-+0&G"

H,%.=.%>;"'-"*'>&;".,-'&$A-.0,;"=;"J&0A';;>;"'-"0>-.*;"

70"$&*"3F+/$(*"2'$"0$&"+(*$%-)*+.(&"='D-+($&"&.(*"O%+D.%/+-0$&"
O.'%" -M.'*+%" ^" '(" 0.1+)+$0" )$%*+,+-M0$"]" )Q$&*" $().%$" O0'&" F%-+"
0.%&2'$" 0Q32'+O$" /.+*" O%3&$(*$%"&$&" *%-F-'R" ^" '(" -'/+*$'%G" 4-"
/+D$(&+.("&.)+-0$"$&*"+().(*.'%(-M0$"O.'%"-**$+(/%$"'("(+F$-'"
/$"). (,+-()$"W'&*+,+3G"6($"O%+&$"$(").(&+/3%-*+.(P"/T&"0$"/3M'*"/'"
O%.W$*P"/Q'($" )-O-)+*3"^"_*%$"-'/+*3"$&*"(3)$&&-+%$"O.'%"($"O-&"
&'M+%"0-"&+*'-*+.(G"6($"32'+O$",+T%$"/'"*%-F-+0"-)).DO0+P"^"0Q-+&$"
-F$)"&.("O%.)$&&'&"/Q+(13(+$%+$P"$*"2'+"$&*")-O-M0$"/$"O%3&$(*$%"
%-O+/$D$(*"*.'*$&"0$&"O%$'F$&"%$2'+&$&P"+(&O+%$%-"(-*'%$00$D$(*"
).(,+-()$G"

/0).A.'*"0F(&$-.0,,'* "=;"10A>+',-$-.0,"'KL$>;-.=' "

4-" (.%D$" 95@!?wI" +DO.&$" &$'0$D$(*" *%.+&" 0+F%-M0$&"
/.)'D$(*-+%$&P" 0$" o8;I" Xo0-(" ,.%" 8.,*{-%$" ;&O$)*&" .,"
I$%*+,+)-*+.(YP"0$"8;8"X8.,*{-%$";)).DO0+&=D$(*"8'DD-%SY"$*"
8I7" X8.,*{-%$" I.(,+1'%-*+.(" 7(/$RYG" 4$" ,.%D-*" /$&" -'*%$&"
/.((3$&"/Q+(13(+$%+$"$&*"0-+&&3"0+M%$G"b+&*.%+2'$D$(*P"0Q+(/'&*%+$"
-" )=.+&+" /$" D-(+O'0$%" /$&" /.)'D$(*&" -'" ,.%D-*" g"v .%/"h" .'"
/-(&" /$&" M-&$&" /$" /.((3$&" *SO$" g"955J8 "h"2'+" ($" &.(*" O-&"
,.%)3D$(*"-/-O*3&"O.'%"%3O.(/%$"/$",-l.(",0'+/$" -'R".MW$)*+,&"
/$"0-"95@!?wIG"9Q-'*%$&",.%D-*&"('D3%+2'$&P"*$0&"2'$"b<z4"
.'" z-%‚/.{(P"&$DM0$(*"O0'&"$,,+)-)$"O.'%"-&&'%$%"0-"*%-l-M+0+*3"
$*"0-"1$&*+.("/$"F$%&+.("/$&"/.((3$&"/.)'D$(*-+%$&G""

I.()$%(-(*" 0-" /.)'D$(*-*+.(P" '(" -D-01-D$" $&*" &.'F$(*"
).(&*-*3G"4Q-1+0+*3"O%3).(+&$"'($"/.)'D$(*-*+.("D+(+D-0$")$"2'+"
($" F$'R" O-&" /+%$" -')'($" /.)'D$(*-*+.(G" ;')'(" O%.W$*"
+(,.%D-*+2'$"/Q$(F$%1'%$"($"O$'*"$R+&*$%"&-(&"0-",.%D-0+&-*+.("
/$&" +(,.%D-*+.(&"*$)=(+2'$&"$&&$(*+$00$&G" 4$" O%.)$&&'&" /$"
)$%*+,+)-*+.(" ($" /$D-(/$" O-&" O0'&" 2'$" )$&" +(,.%D-*+.(&"
$&&$(*+$00$&" 2'+" O$%D$**$(*" /$" 1-%-(*+%" 2'$" 0$" ).DO.%*$D$(*"
+DO03D$(*3"/-(&"0$")./$"&.'%)$").%%$&O.(/"^"'("&O3)+,+)-*+.("
*$)=(+2'$"/3*-+003$"-O*$"^"_*%$"*$&*3$G"o.'%"0$&"0.1+)+$0&")%+*+2'$&P"
$("%$1-%/"/$"0-"&O3)+,+)-*+.("/3*-+003$P"+0"($"/.+*"O-&"S"-F.+%"/$"
).DO.%*$D$(*" -M&$(*" .'" &'OO03D$(*-+%$" -'" (+F$-'" /'" )./$"
&.'%)$G"I$0-"+DO.&$"'("(+F$-'"/$"1%-('0-%+*3"303D$(*-+%$"-&&$m"
,-+M0$" O.'%" 2'Q+0" (QS" -+*" -')'($" +(*$%O%3*-*+.(" O.&&+M0$" O-%" 0-"

O$%&.(($")=-%13$"/'")./-1$G"4$&"O%+()+O$&"-1+0$&"/Q+()%3D$(*&"
,.()*+.(($0&"+*3%-*+,&"&.(*"*.*-0$D$(*"-/-O*3&"^")$**$"$R+1$()$G"

8=0*>-.0,"%';"B';0.,; "=;"@F(A.E.A$-.0,"&.)0>&'>;'"

o.'%" '(" O3%+DT*%$" ,.()*+.(($0" /.((3P" 0$&" -)*+F+*3&"
%+1.'%$'&$&"%$2'+&$&" O-%" 0-" (.%D$" 95@!?wI" O$'F$(*" _*%$"
%3-0+&3$&" $(" D./$" ;1+0$" -,+(" /Q_*%$" $(" D$&'%$" /$" 0+F%$%" '("
0.1+)+$0"U)$%*+,+)-*+.("%$-/SQ"^")=-2'$"+*3%-*+.(G"8+"0Q-W.'*"/Q'($"
,.()*+.((-0+*3" +(/'+*" '(" +DO-)*" &'%" /$&" ,.()*+.((-0+*3&"
O%3)3/$DD$(*" +DO03D$(*3$&P" 0Q+*3%-*+.(" ).(&+/3%3$" /.+*" -'&&+"
O%$(/%$" $(" ).DO*$" 0$&" D./+,+)-*+.(&" %$2'+&$&" /$&" -%*$,-)*&"
-(*3%+$'%&"X8O3)+,+)-*+.(&P"<$&*&P")./$"&.'%)$\YG";"/3,-'*P"$00$&"
/.+F$(*" _*%$" O%.1%-DD3$&" 0.%&" /$&" +*3%-*+.(&" &'+F-(*$&" O.'%"
-&&'%$%"0$"O0'&"%-O+/$D$(*"O.&&+M0$"'($").=3%$()$"/Q$(&$DM0$G"
4$" &S&*TD$" /$" 1$&*+.(" /$" ).(,+1'%-*+.(" /.+*" _*%$" $(" D$&'%$"
/Q$(%$1+&*%$%" 0Q=+&*.%+2'$" /$&" 3F.0'*+.(&G" N(" %$F-()=$P" 0$&"
D$&'%$&" /$" O$%,.%D-()$" 10.M-0$&" $*" 0-" ).DO03*'/$" /'"
).DO.%*$D$(*"-**$(/'"($"O.'%%.(*"_*%$"3*-M0+$&"2'Q̂ "0-",+(" /'"
/3F$0.OO$D$(*"/'"0.1+)+$0G"

M%$F-$-.0,"$>"AL$,)'+',- "=;"@>.=."%<>,"F*$,"

N(,+("0$&"O0-(&"/.+F$(*"_*%$"0$"O0'&"&*-M0$&"O.&&+M0$")$"2'+"
(Q$R)0'*" O-&" 2'Q$'R@D_D$&"O%3F.+$(*" /Q_*%$" -D$(/3&" /-(&"0$"
)-/%$"/Q'("O%.)$&&'&"/Q-D30+.%-*+.(").(*+('"D-+*%+&3G"

6 ($" /+,,+)'0*3"(.'&" &$DM0$" *.'*$,.+&" $().%$"^" &'%D.(*$%G"
N00$" ).()$%($" 0-" ).(*%-)*'-0+&-*+.(" /$" )$" D./$" /$"
,.()*+.(($D$(*" .‰" ,+(-0$D$(*" 0$" O%./'+*" 0+F%3" O$'*" 0-%1$D$(*"
/+,,3%$%"/$&",.()*+.((-0+*3&"+(+*+-0$&"$RO%+D3$&G"9-(&"'(").(*%-*"
)0-&&+2'$P"&+"0$"M$&.+("F+$(*"^"3F.0'$%P"0$"%+&2'$"$&*"$(*+T%$D$(*"
&'OO.%*3"O-%"0$",.'%(+&&$'%G"V'$02'$&"O%3)-'*+.(&"O$'F$(*"_*%$"
O%+&$&" D-+&" 0-" &.'O0$&&$" /$&" -OO%.)=$&" -1+0$&" &$%-" 0+D+*3$G"
V'$02'$&" +(+*+-*+F$&" .(*" F'" 0$" W.'%" ).DD$" O-%" $R$DO0$"0-"
,.%,-+*+&-*+.("/$")=-2'$"+*3%-*+.("-F$)"0-"O.&&+M+0+*3"O.'%"0$")0+$(*"
/Q-%%_*$%" 0$" ).(*%-*" ^" )=-2'$" )S)0$G" 4$" O%+()+O$" /'"*%.)"
/Q$R+1$()$&").(&+&*$"^"%3-0+&$%"'($",.()*+.((-0+*3"+DO%3F'$"$("
3)=-(1$"/'"%$*%-+*"/Q'($"-'*%$"D.+(&"+DO.%*-(*$P"(.("O%+.%+*-+%$"
$*"/'").Z*"32'+F-0$(*G"9$&"D3)-(+&D$&"O0'&")0-&&+2'$&"/Q-F$(-(*"
-'*.%+&$(*" '("F.0'D$" /Q$R+1$()$&"D./+,+-M0$&"X†!L…YG"N(,+(P"
)$%*-+(&" +(/'&*%+$0&" ,-)*'%$(*" ^" 0-" ,+(" /$" )=-2'$"+*3%-*+.(G"I$*"
$(W$'" ).(*%-)*'$0" ).()$%(-(*" 0-" O%+&$" $(" ).DO*$" %-O+/$" /$"
0Q3F.0'*+.("/'"M$&.+("-'").'%&"/'"/3F$0.OO$D$(*"&$%-"/$"O0'&"$("
O0'&" +DO.%*-(*" (.*-DD$(*" O.'%" *%-+*$%" /$&" O%.M03D-*+2'$&" /$"
)SM$%@&3)'%+*3"/.(*"0$&")S)0$&"/$"D$(-)$&"&.(*"M+$("O0'&"%-O+/$&"
2'$"0$&")S)0$&"/$"/3F$0.OO$D$(*"-)*'$0&G"

K.*.(&" *.'*$,.+&" O.'%" ,+(+%" 2'$" /-(&" )$*" -%*+)0$P" (.'&" ($"
&.DD$&"F.0.(*-+%$D$(*"O-&"%$(*%3&"/-(&"0$"/3*-+0"/$"0-"D+&$"$("
`'F%$" /$&" /+,,3%$(*$&" D3*=./$&" -1+0$&" $*" &.DD$&" %$&*3&" -'R"
(+F$-'R"/$&"O%+()+O$&",.(/-D$(*-'RG"70"$&*"-+(&+"+DO.%*-(*"/$"
O%3)+&$%" 2'$" 0$&" D3*=./$&" -1+0$&" O%3&$(*$(*" )=-)'($" /$&"
&O3)+,+)+*3&"$*"2'$"0$")=.+R"/$"0-"D3*=./$"O.'%"D$($%"'("O%.W$*"
/$F%-"_*%$",.()*+.("/'").(*$R*$"$*"/$&").(*%-+(*$&G"o-%"$R$DO0$P"
.("($")=.+&+%-"O-&"8)%'DP".'"*.'*"-'"D.+(&".("0Q-/-O*$%-P"O.'%"
/3F$0.OO$%" /$&" 0.1+)+$0&" &.'D+&" ^" )$%*+,+)-*+.(G" 8)%'D"
O%3).(+&$" $(" $,,$*" 2'$" *.'*$" 0Q32'+O$" &.+*" %$&O.(&-M0$" /$"
0Q$(&$DM0$"/$&"*})=$&"]")$"2'+"(Q$&*"O-&"/+%$)*$D$(*").DO-*+M0$"
-F$)" 0$" O%+()+O$" /Q+(/3O$(/-()$" /$&" (.%D$&" 2'+" F$'*" 2'$"
0Q32'+O$"2'+"/3F$0.OO$"&.+*"/+&*+()*$"/$")$00$"2'+"*$&*$P"$*"2'$"
0$&"%$&O.(&-M0$&"/$&"*})=$&"&.+$(*"+/$(*+,+3&"$*"*%-)3&G"9-(&")$*"



cc"
"

$R$DO0$P" .(" O%3,T%$%-" -+(&+" '($" D3*=./$" 4$-(" D-(-1$D$(*P"
/-(&"0-2'$00$")=-2'$"D$DM%$"/$"0Q32'+O$"-1+0$"$&*"%$&O.(&-M0$"
/Q'($"*})=$P".'"-0.%&"'($"-/-O*-*+.("/$"0-"D3*=./$"8)%'D"O.'%"
%3O-%*+%"0$&"*})=$&"$*"$(%$1+&*%$%"0Q+/$(*+*3"/$"0-"O$%&.(($"2'+"-"
%3-0+&3"0Q-)*+F+*3G"

#7G! I 5KI46875K "N<"oNJ8oNI<7#N8"

I$*" -%*+)0$" -" O%3&$(*3" 0-" O%.M03D-*+2'$" 13(3%-0$" /$" 0-"
)$%*+,+)-*+.("/'"O.+(*"/$"F'$"/$&"-'*.%+*3&"$*"$RO.&3"'("3*-*"/$&"
O%-*+2'$&" +(/'&*%+$00$&" /-(&" /+,,3%$(*&" /.D-+($&" /Q-)*+F+*3"
X-'*.D.M+0$P"&-(*3P"-3%.(-'*+2'$P"D+0+*-+%$\YG"70"-"*%-+*3"$(&'+*$"
O0'&" &O3)+,+2'$D$(*" 0$" /3F$0.OO$D$(*" /$" 0.1+)+$0&" )%+*+2'$&"
/-(&" 0$" /.D-+($" /$" 0Q-F+.(+2'$G" 70" -" (.*-DD$(*" &.'0+1(3" 0$&"
/+,,+)'0*3&" %$().(*%3$&" $(" $(*%$O%+&$" $*" D+&" $(" O$%&O$)*+F$"
2'$02'$&" O+&*$&" /Q-D30+.%-*+.(&" O.&&+M0$&" 1%})$" ^" 0Q+(13(+$%+$"
/+%+13$"O-%"0$&"D./T0$&"$*"-'R"D3*=./$&"-1+0$&P")$&"/$'R"O+&*$&"
O.'F-(*"M+$("$(*$(/'"_*%$").(&+/3%3$&"$(").DO03D$(*-%+*3G""

I$%*-+(&"O%+()+O$&"-1+0$&P"$*"0Q+(*$%O%3*-*+.("2'+"$("$&*",-+*$P"
($" &.(*" O-&" *.*-0$D$(*" ).DO-*+M0$&" -F$)" '(" O%.)$&&'&" /$"
)$%*+,+)-*+.(G" I$O$(/-(*P" O0'&+$'%&" +(+*+-*+F$&" +(/'&*%+$00$&" .(*"
%3)$DD$(*" $RO3%+D$(*3" 0Q+(*%./')*+.(" /$" 0Q-1+0+*3" /-(&" 0$"
O%.)$&&'&" /$" /3F$0.OO$D$(*G" 4$&" %3&'0*-*&" /$" )$00$&@)+" .(*"
/3D.(*%3"2'$")$&"(.'F$00$&"O%-*+2'$&"O$%D$**-+$(*"/Q-'1D$(*$%"
0$"(+F$-'"/$").(,+-()$"$*"/$"%3/'+%$"0$&").Z*&"/$"/3F$0.OO$D$(*G"
N(".'*%$P"0Q-1+0+*3"D$*"0Q-))$(*"&'%"0$&"F-0$'%&"='D-+($&"/.(*"0-"
/+D$(&+.("$&*"O%+D.%/+-0$"/-(&"0$").(*$R*$"/Q'("/3F$0.OO$D$(*"
0.1+)+$0" &3)'%+*-+%$P" %$O.&-(*" &'%" 0-" ).(,+-()$G" " 9$" *$00$&"
+(+*+-*+F$&" D3%+*$(*" /Q_*%$" $().'%-13$&P" $(" 0$&".%+$(*-(*" O.'%"
&-*+&,-+%$"0$"M$&.+("/$&"-'*.%+*3&G""

4$"/.D-+($"-3%.(-'*+2'$"$&*"O%3)'%&$'%"/-(&"0Q-OO0+)-*+.("
/Q'(" )-/%$" (.%D-*+," &*%+)*G" 70" $&*" )0-+%$D$(*" D-f*%+&3" /$O'+&"
O0'&+$'%&" /3)$((+$&" O-%" 0$&" ).()$O*$'%&" =+&*.%+2'$&G" K.'&"
F.S.(&"-'&&+"/$"(.'F$-'R"-)*$'%&"&$"0-()$%"/-(&"0Q-F$(*'%$"/$&"
/%.($&" .'" /$&" F.+*'%$&" -'*.(.D$&" $(" D$**-(*" $(" `'F%$" /$&"
*$)=(+2'$&" +(/'&*%+$00$&" (.F-*%+)$&" X-1+0+*3P"+(*$00+1$()$"
-%*+,+)+$00$P"3F-0'-*+.("/$"0-"&-,$*S"O-%"0$&"D./T0$&YG"4$"%S*=D$"
/$&"+((.F-*+.(&"O%.O.&3$&"$&*"&.'F$(*"&.'*$('"$*"$(" /3)-0-1$"
-F$)" 0-" )-O-)+*3" /$&" -'*.%+*3&" ^" 0$&" %$*%-(&)%+%$" /-(&" 0-"
%310$D$(*-*+.(G"4Q$(W$'"O.'%"0Q-'*.%+*3"$&*"/$"%3'&&+%"̂ "&'+F%$")$&"
3F.0'*+.(&" $(" 0$&" )-/%-(*" $*" 0$&" .%+$(*-(*" O.'%" 2'$" 0$" %+&2'$"
-))$O*-M0$"%$&*$"D-f*%+&3G"

4-"9:;P"$("*-(*" 2'Q-'*.%+*3"/$")$%*+,+)-*+.("D+0+*-+%$P"F+&$"
$("$,,$*"^"O%.D.'F.+%"/$&"-OO%.)=$&"$,,+)-)$&"/'"O.+(*"/$"F'$"
/$" 0-" )$%*+,+)-*+.(" D-+&" O%-1D-*+2'$&" /'" O.+(*" /$" F'$" /$" 0-"
D-f*%+&$" /$&" ).Z*&"]"$00$"$&*" ,-F.%-M0$" /$" )$"O.+(*" /$"F'$" -'R"
D3*=./$&"-1+0$&G"I.DD$")$*"-%*+)0$"0Q-"+00'&*%3P"$00$&"O%3&$(*$(*P"
/-(&"'(").(*$R*$"/$")$%*+,+)-*+.(P"'(")$%*-+("(.DM%$"/Q-F-(*-1$&"
2'+"O$%D$**$(*"/Q-'1D$(*$%"0$"(+F$-'"/$").(,+-()$"$("D-*+T%$"
/Q+(13(+$%+$"0.1+)+$00$"$*" /$"&Z%$*3" /$" ,.()*+.(($D$(*P"*.'*"$("
/+D+('-(*"0$&").Z*&"%$0-*+,&"^"0-")$%*+,+)-*+.(G""

8Q+(&O+%-(*"/$&"+(+*+-*+F$&"F+&-(*"^"%$(/%$"0-"/3D-%)=$"O0'&"
-1+0$"$*"&Q-OO'S-(*"&'%"0Q$RO$%*+&$"D3*=./.0.1+2'$"/$"0-"9:;P"
(.&" O%.)=-+(&" *%-F-'R" .(*" O.'%" -DM+*+.(" /$" O%.O.&$%" '($"
D3*=./.0.1+$" -1+0$" M-&3$" D./T0$&G" 4$&" /.D-+($&" /$" 0-"
O%.1%-DD-*+.(" /$&" ).DO.&-(*&" 30$)*%.(+2'$&" ).DO0$R$&"
XEo:;Y" $*" /$" 0Q3F-0'-*+.(" /$&" O%+()+O$&" /$" &3)'%+*3" O-%" 0$&"
D./T0$&"&.(*"/Q-'*%$&"O+&*$&"^"3*'/+$%"O.'%"3*$(/%$"0Q'*+0+&-*+.("

/$")$**$"-OO%.)=$G"4$&"-&O$)*&"W'%+/+2'$&"D3%+*$(*"-'&&+")$%*-+(&"
3)0-+%)+&&$D$(*&G" N(,+(P" 0$&" .'*+0&" /.+F$(*" &Q-D30+.%$%" O.'%"
,-)+0+*$%" 0-" D+&$" $(" `'F%$" /$" )$&" (.'F$00$&" O%-*+2'$&G" 9$&"
&.0'*+.(&").DD$"aA7J;"cLLcdP"a<64N;o"cL!!d".'"a4+(*S"cL!ed"
O$%D$**$(*" /3W^" /$" %3O.(/%$" ^" )$%*-+($&" O%.M03D-*+2'$&"
&.'0$F3$&G"

N(" ).DO03D$(*P" +0" &$DM0$" (3)$&&-+%$" /$" O%.O.&$%" '($"
-OO%.)=$" O3/-1.1+2'$" O.'%" -)).DO-1($%" )$" )=-(1$D$(*" /$"
O%-*+2'$&G"6($"-/-O*-*+.(" /$&" ,.%D-*+.(&"+(+*+-0$&"&O3)+-0+&3$&"
F+$(*"/Q_*%$"D+&$"$("O0-)$"X7K8;"<.'0.'&$"z-&*$%"$("7(13(+$%+$"
8S&*TD$Y"O.'%"O%$(/%$"$(").DO*$"0-"F+&+.(" /$&"-'*.%+*3&G"9$&"
D./'0$&" /$" ,.%D-*+.(" O%.,$&&+.(($00$" &O3)+,+2'$&" &.(*" /3W^"
O%.O.&3&"O-%"/+,,3%$(*&".%1-(+&D$&"X9:;P"4+(*S"8$%F+)$&YG""

J NENJNKIN8"
a!d! ab+0/$%D-(" cLL?d! b+0/$%D-(P" #-()$" -(/" C-1=+P" <.(SG" €;F+.(+)&"

I$%*+,+)-*+.(i" ;" I.DO0$*$" :'+/$" *." 95@!?w" X8.,*{-%$YP" 95@cu>"
Xb-%/{-%$Y•G";F+.(+)&"I.DD'(+)-*+.(&G"cLL?G"

acd! ab+0/$%D-("cLLed"b+0/$%D-(P"#-()$G"€95@!?wC"I.&*&"#$%&'&"C$($,+*&G"
b+1=J$0S•P" cLLeG"
=**Oipp{{{G)$D&G'{$G-)G'‚p‘(1'(*.(p=%{O’/.’!?wM’).&*’ "M$($,+*G"O/,"

aBd! aA5JE"cL!Bd"A5JEP"€93)%$*" (y"cL!B@Bx?" /'" ce"-F%+0"cL!B"%$0-*+," -'R"
%T10$&" /q'*+0+&-*+.(P" /$" (-F+1-M+0+*3" $*" /q+DD-*%+)'0-*+.(" /$&" -3%.($,&"
D+0+*-+%$&"$*"/$&"-3%.($,&"-OO-%*$(-(*"^"0qN*-*"$*"'*+0+&3&"O-%"0$&"&$%F+)$&"/$"
/.'-($&P" /$" &3)'%+*3" O'M0+2'$" $*" /$" &3)'%+*3" )+F+0$€P" cL!BG"
=**O&ipp{{{G0$1+,%-()$G1.'FG,%p$0+p/$)%$*pcL!Bp>pcepcL!B@Bx?pW.p*$R*$"

a>d! a4$F$&.("cLLBd"4$F$&.(P"K-()SG"€v=+*$"o-O$%".(";OO%.-)=$&"*."8-,$*S"
N(1+($$%+(1•P";O%+0"cLLBG"=**Oipp"&'((S/-SGD+*G$/'p)-+Mp).()$O*&GO/,"

aud! aJ$DO$0" cL!>d" J$DO$0P" o-*%+)‚]" z“/$%P" o-*%+)‚]" ƒ'&)=‚$P" <.M+-&]"
I0$0-(/ @b'-(1P" A-($G" €z+(/" *=$" :-Oi" ;&&$&&+(1" *=$" I.(,.%D-()$" .,"
8.,*{-%$"<%-)$-M+0+*S"*."J$0$F-(*":'+/$0+($&•P"7(*$%(-*+.(-0"I.(,$%$()$"
.(" 8.,*{-%$" N(1+($$%+(1" X7I8NYP" K${" ˆ.%‚P" 68;P" ;Izi" e>B• eu>P"
cL!>G"

axd! a4$F$&.("!eeud"4$F$&.("KGP"8-,${-%$"i"8S&*$D"8-,$*S"-(/"I.DO'*$%&G"
;//+&.( @v$&0$S"o%.,$&&+.(-0P"!eeuG""

a?d! av$&&+-(+"cL!wd"v$&&+-(+"KG;GP"ˆ.&=+."EGP"€"E-+0'%$"D./$"$,,$)*"-(-0S&+&"
-(/",-'0*"*%$$"-(-0S&+&"-&"-").DM+($/"D$*=./.0.1S"+("%+&‚"D-(-1$D$(*•P"
75o"I.(,G"8$%+$&P";O%+0"cL!wG"

awd! a4$F$&.("cLL>d"4$F$&.("KGP"€;"K${" ;)) +/$(*"z./$0" ,.%"N(1+($$%+(1"
8-,$%"8S&*$D&•P"8-,$*S"8)+$()$P"#.0G">cP"K.G">P";O%+0"cLL>P"OOG"cB?@c?LG"

aed! a8-0D.(" cL!wd" 8-0D.(P" C'%1$&G" €9%+F$%0$&&" )-%&i" 0+-M+0+*S" ,%-D${.%‚&"
-(/"&-,$*S"MS"/$&+1("i"7(&'%-()$"-(/"4$1-0"%$O.%*•G";n;"cL!w "

a!Ld! aA5JE"cL!xd"A5JE" (yL!w!" /'" u" -.Z*"cL!x"*$R*$" (y"wP"5%/.((-()$" (y"
cL!x @!Lu?" /' "B" -.Z*" cL!x"%$0-*+F$" ^" 0q$RO3%+D$(*-*+.(" /$" F3=+)'0$&" ^"
/3031-*+.(" /$" ).(/'+*$" &'%" 0$&" F.+$&" O'M0+2'$&G" cL!xG"
=**O&ipp{{{G0$1+,%-()$G1.'FG,%p$0+p.%/.((-()$pcL!xpwpBpcL!x@
!Lu?pW.p*$R*$"

a!!d! a9:<"cL!wd"9+%$))+.(":$($%-0"/$"<%-,+).P"D+(+&*T%$"/$"0Q3).0.1+$"$*"/'"
/3F$0.OO$D$(*" /'%-M0$" $&O-1(.0G" z-S" cL!wG"
=**Oipp{{{G-'*.D.M+0$M-%)$0.(-G).Dp$(p=.D$"

a!cd! az-)%.(" cL!wd" z-)%.(P" NDD-('$0P" €93F$0.OO$D$(*" /$&" F3=+)'0$&"
-'*.(.D$&" @"5%+$(*-*+.(&"&*%-*31+2'$&"O.'%"0Q-)*+.("O'M0+2'$G"NR*%-+*&"/'"
/+&).'%&"&'%"0Q7(*$00+1$()$";%*+,+)+$00$•G"o-%+&"I.00T1$"/$"E%-()$"• "D-%&"
cL!wG" =**O&ipp{{{G$).0.1+2'$@
&.0+/-+%$G1.'FG,%p&+*$&p/$,-'0*p,+0$&pcL!wGLuG!>’%-OO.%*’F$=+)'0$&’-'*.(
.D$&GO/,"

a!Bd! aJ$1'0-*+.("cL!xd"93)%$*"(ycLLx@!uu!"/'"?"/3)$DM%$"cLLx"%$0-*+,"-'R"
%T10$&" /q'*+0+&-*+.(P" /$" (-F+1-M+0+*3" $*" /q+DD-*%+)'0-*+.(" /$&" -3%.($,&"
D+0+*-+%$&"$*"/$&"-3%.($,&"-OO-%*$(-(*"^"0qN*-*"$*"'*+0+&3&"O-%"0$&"&$%F+)$&"/$"
/.'-($&P" /$" &3)'%+*3" O'M0+2'$" $*" /$" &3)'%+*3" )+F+0$P" cLLxG"
=**O&ipp{{{G0$1+,%-()$G1.'FG,%p-,,+)=<$R*$G/.t)+/<$R*$jA5JE<Nn<LL
LLLL>xB?!w”)-*$1.%+$4+$(j)+/"

a!>d! a7NI" x!uLw" cL!Ld" 7(*$%(-*+.(-0" N0$)*%.*$)=(+)-0" I.DD+&&+.(P"
€E'()*+.(-0" 8-,$*S" .," N0$)*%+)-0pN0$)*%.(+)po%.1%-DD-M0$" N0$)*%.(+)"
8-,$*S@%$0-*$/"8S&*$D&•P"=**O&ipp{{{G+$)G)=p,'()*+.(-0&-,$*Sp&*-(/-%/&p"



cB"
"

a!ud! aJ<I;" 95 @!?wI" cL!cd" J<I;" 8I @cLuP"N6J5I;N" v: @!cP" 95@
!?wIpN9!cIP" €8.,*{-%$" I.(&+/$%-*+.(&" +(" ;+%M.%($" 8S&*$D&" -(/"
N2'+OD$(*"I$%*+,+)-*+.(•P"A-('-%S"cL!cG"

a!xd! a785"cxcxc"cL!wd"785"cxcxcP"785"<Iccp8IBpv:!xP"€#3=+)'0$&"%.'*+$%&"
@" 83)'%+*3" ,.()*+.(($00$•P" E+%&*" $/+*+.(" cL!!P" %$*%+$F$/" cL!wP"
=**O&ipp{{{G+&.G.%1p,%p&$-%)=G=*D0t2jcxcxc"

a!?d! a7NI"xcBL>"cL!cd"7(*$%(-*+.(-0"N0$)*%.*$)=(+)-0"I.DD+&&+.(P"€z$/+)-0"
/$F+)$"&.,*{-%$"• "&.,*{-%$"0+,$")S)0$"O%.)$&&$&•P"E+%&*"$/+*+.("cLLx@LuP"
J$*%+$F$/"c"A'($"cL!cG"

a!wd! aNI88" V@xL" cL!Bd" N'%.O$-(" I..O$%-*+.(" ,.%" 8O-)$" 8*-(/-%/+m-*+.(P"
€N0$)*%+)-0P" $0$)*%.(+)" -(/" $0$)*%.D$)=-(+)-0" ).DO.($(*&•P" 5)*.M$%"
cL!BG"

a!ed! aNV@wL" cLLed" N'%.O$-(" I..O$%-*+.(" ,.%" 8O-)$" 8*-(/-%/+m-*+.(P"
€8.,*{-%$"O%./')*"-&&'%-()$•P"z-%)="cLLeG"

acLd! aNK" uL!cw"cL!! d" ;EK5JP" €;OO0+)-*+.(&" ,$%%.F+-+%$&"@"8S&*TD$&" /$"
&+1(-0+&-*+.(P" /$" *303).DD'(+)-*+.(" $*" /$" *%-+*$D$(*"@"4.1+)+$0&" O.'%"
&S&*TD$&"/$").DD-(/$"$*"/$"O%.*$)*+.(",$%%.F+-+%$•P"5)*.M%$"cL!!G"

ac!d! a7NI" x!u!!" cL!xd" 7(*$%(-*+.(-0" N0$)*%.*$)=(+)-0" I.DD+&&+.(P"
€E'()*+.(-0"&-,$*S"@"8-,$*S"+(&*%'D$(*$/"&S&*$D&",.%"*=$"O%.)$&&"+(/'&*%S"
&$)*.%•P"E+%&*"$/+*+.("cLLuP"J$*%+$F$/"cL!xG"

accd! a;Jo>?u>; " cL!!d" 8.)+$*S" .," ;'*.D.*+F$" N(1+($$%&P" ;$%.&O-)$"
J$).DD$(/$/"o%-)*+)$"€:'+/$0+($&"E.%"9$F$0.OD$(*"5,"I+F+0";+%)%-,*"
-(/"8S&*$D&•P"K.F$DM$%"cL!!G"

acBd! a7NI"x!u!B"cL!Bd"7(*$%(-*+.(-0"N0$)*%.*$)=(+)-0"I.DD+&&+.(P"€K')0$-%"
O.{$%" O0-(*&"• "7(&*%'D$(*-*+.(" -(/" ).(*%.0" ,.%" &S&*$D&" +DO.%*-(*" *."
&-,$*S"• ":$($%-0"%$2'+%$D$(*&",.%"&S&*$D&•P"E+%&*"$/+*+.("cLLuP"J$*%+$F$/"
cL!xG"

ac>d! a7NI" xLwwL" cL!Bd" 7(*$%(-*+.(-0" N0$)*%.*$)=(+)-0" I.DD+&&+.(P"
€E'()*+.(-0"&-,$*S"@"8-,$*S"+(&*%'D$(*$/"&S&*$D&",.%"*=$"O%.)$&&"+(/'&*%S"
&$)*.%•P"E+%&*"$/+*+.("cLL!P"J$*%+$F$/"cL!BG"

acud! a8NJz;"cL!xd"8$%D-"7(1$(+$%+$"^"0-"/$D-(/$"/$"0Q;K8zG"N*'/$"&'%"0-"
&3)'%+*3"/$&"0.1+)+$0&"D3/+)-'RG"8ˆ8LLLLeeL’;K8z’J-OO.%*’,+(-0’EJ"
$/+*+.(G" A'+00$*" cL!xG"
=**O&ipp-(&DG&-(*$G,%pF-%p-(&D’&+*$p&*.%-1$p.%+1+(-0p-OO0+)-*+.(p$//!c-u
eee/)c>-?,-x/x)/->$Be>xe,GO/,"

acxd! a6KNIN"J!B"cL!cd"6(+*$/"K-*+.(&"N).(.D+)"I.DD+&&+.(",.%"N'%.O$"
X6KNINYP" €;)).%/" ).()$%(-(*" 0Q-/.O*+.(" /$" O%$&)%+O*+.(&" *$)=(+2'$&"
'(+,.%D$&" -OO0+)-M0$&"-'R" F3=+)'0$&"̂"%.'$&P" -'R"32'+O$D$(*&" $*" -'R"
O+T)$&"&'&)$O*+M0$&"/Q_*%$"D.(*3&".'"'*+0+&3&"&'%"'("F3=+)'0$"̂"%.'$&"$*"0$&"
).(/+*+.(&" /$" %$).((-+&&-()$" %3)+O%.2'$" /$&" =.D.0.1-*+.(&" /30+F%3$&"
).(,.%D 3D$(*"^")$&"O%$&)%+O*+.(&•"@"J 3F+&+.("cP"-//+*+," !cP"%T1$0$D$(*"
!BG" 9$)$DM$%" cL!cG"
=**O&ipp{{{G'($)$G.%1p,+0$-/D+(p9;zp*%-(&pD-+(p{Ocep{Oce%$1&pcL!
BpJL!B%?-D>,GO/,"

ac?d! a6KNIN"J ?e"cL!?d"6(+*$/"K-*+.(&"N).(.D+)"I.DD+&&+.(",.%"N'%.O$"
X6KNINYP"6(+,.%D"O%.F+&+.(&").()$%(+(1"*=$"-OO%.F-0".,"F$=+)0$&"{+*="
%$1-%/"*."&*$$%+(1"$2'+OD$(*P"6K"%$1'0-*+.("Ky?eP"cL!?G"

acwd! aI.(F$(*+.("!e>?d"I.(F$(*+.(".("7(*$%(-*+.(-0"I+F+0";F+-*+.("XI=+)-1."
I.(F$(*+.(Y" 9.)" ?BLLG" ;O%+0" !e>?G"
=**O&ipp{{{G+)-.G+(*pO'M0+)-*+.(&p9.)'D$(*&p?BLL’).(&GO/,"

aced! aN;8; @!uec"cLLcd"N;8;P"J$1'0-*+.("XNIY"K."!uecpcLLcP"A'0S"cLLcG"
=**O&ipp{{{G$-&-G$'%.O-G$'p/.)'D$(*@0+M%-%Sp%$1'0-*+.(&p%$1'0-*+.(@$)@
(. @!ueccLLc"

aBLd! aN;8; @c!x"cLLwd"N;8;P"J$1'0-*+.("XNIY"K."c!xpcLLwP"E$M%'-%S"cLLwG"
=**O&ipp{{{G$-&-G$'%.O-G$'p/.)'D$(*@0+M%-%Sp%$1'0-*+.(&p%$1'0-*+.(@$)@
(. @c!xcLLw"

aB!d! aN;8;" I8 @cu" cLL?d" N;8;P" I$%*+,+)-*+.(" 8O$)+,+)-*+.(&" ,.%" 0-%1$"
-$%.O0-($&P" 8$O*$DM$%" cLL?G"
=**O&ipp{{{G$-&-G$'%.O-G$'p&+*$&p/$,-'0*p,+0$&p/,'pI8@
cu’;D/*…cLB’!eGLeGL?’I.(&.0+/-*$/…cLF$%&+.(GO/,"

aBcd! aN;8;" I8 @ce" cL!cd" N;8;P" I$%*+,+)-*+.(" 8O$)+,+)-*+.(&" ,.%" 0-%1$"
%.*.%)%-,*P" 9$)$DM$%" cL!cG"
=**O&ipp{{{G$-&-G$'%.O-G$'p&+*$&p/$,-'0*p,+0$&p/,'pI8@
ce…cL;D$(/D$(*…cLBGO/,"

aBBd! aN;8;" I8 @cu" cL!wd" N;8;P" I$%*+,+)-*+.(" 8O$)+,+)-*+.(&" ,.%" 0-%1$"
-$%.O0-($&P" ;D$(/D$(*" c!G" z-%)=" cL!wG"
=**O&ipp{{{G$-&-G$'%.O-G$'p&+*$&p/$,-'0*p,+0$&p/,'pI8@
cu…cL;D$(/D$(*…cLc!GO/,"

aB>d! a9 %' m+(P" cL!xd"C%S-(" 9%'m+(P" €v=S" /.$&" 8.,*" 4-{" b-F$" -(S" o.{$%"
;(S{-St" €P" cL!xP" =**O&ipp{{{G)-DM%+/1$G.%1p).%$pW.'%(-0&p-&+-(@
W.'%(-0@., @+(*$%(-*+.(-0@0-{p-%*+)0$p{=S@/.$&@&.,*@0-{ @=-F$@-(S@O.{$%@
-(S{-SpLLNCIN;e!EecEe?N!L?e;wL;NL??C9 Be"

aBud! a;Jo>?x!" !eexd" 8.)+$*S" .," ;'*.D.*+F$" N(1+($$%&P" ;$%.&O-)$"
J$).DD$(/$/" o%-)*+)$" €:'+/$0+($&" -(/" z$*=./&" ,.%" I.(/')*+(1" *=$"
8-,$*S";&&$&&D$(*"o%.)$&&".("I+F+0";+%M.%($"8S&*$D&"-(/"N2'+OD$(*•P"
9$)$DM$%"!eexP"=**O&ipp{{{G&-$G.%1p&*-(/-%/&p).(*$(*p-%O>?x!p"

aBxd! aC.$=D"cLLLd"C.$=D"CGP";M*&"IGP"v+(&.%"C%.{(";GP"I='0-(+"8GP"I0-%‚"
CGP" b.%.{+*m" NGP" z-/-)=S" JGP" J$+,$%" 9G" -(/" 8*$$)$" CG"I(1&O/'2! 5(0&!
E0&,7/&,(%!O,&C!5K5K=K!$$P"N(10${../"I0+,,&P"KAio%$(*+)$@b-00P"cLLLG""

aB?d! a#-00$$" cL!cd" #-00$$" EGP" €V'-(*+,+)-*+.(" /$" 0-" ,+-M+0+*3" /$&" 0.1+)+$0&•P"
cL!cG""

aBwd! aI=-(" cL!cd" ƒ-" I=+(1" I=-(P" IG" <G" 4$(-%/P" <$%$()$" z" z+00&P" €;("
7(*%./')*+.(" *." z-%‚.F" I=-+(&•P" z;#" >e*=" ;(('-0" I.(,$%$()$P" 4-"
<%.M$"6(+F$%&+*SP"C'(/..%-P";'&*%-0+-P"9$)$DM$%"cL!cG"

aBed! aJ<I;" 95 @BBL"cL!! d" J-/+." <$)=(+)-0" I.DD+&&+.(" ,.%" ;$%.(-'*+)&"
XJ<I;YP"€8.,*{-%$"<..0"V'-0+,+)-*+.("I.(&+/$%-*+.(&•P"9$)$DM$%"cL!!G"
=**O&ipp&*-(/-%/&G10.M-0&O$)G).Dp&*/p!>x!x!up%*)-@/. @BBL"

a>Ld! aJ<I;" 95 @BB!" cL!! d" J<I;P" €z./$0 @C-&$/" 9$F$0.OD$(*" -(/"
#$%+,+)-*+.("8'OO0$D$(*"*."95@!?wI"-(/"95 @c?w;•P"9$)$DM$%"cL!!G"

a>!d! aJ<I;"95 @BBc"cL!! d"J<I;P"€5MW$)*@5%+$(*$/"<$)=(.0.1S"-(/"J$0-*$/"
<$)=(+2'$&"8'OO0$D$(*"*."95@!?wI"-(/"95 @c?w;•P"9$)$DM$%"cL!!G"

a>cd! aJ<I;" 95 @BBB"cL!! d" J<I;P" €E.%D-0" z$*=./&" 8'OO0$D$(*" *." 95@
!?wI"-(/"95 @c?w;•P"9$)$DM$%"cL!!G"

a>Bd! ab+0/$%D-("cLLed"#+()$"b+0/$%D-(P"€95@!?wC"I.&*&"#$%&'&"C$($,+*&€P"
b+1=J$0S"v=+*$"o-O$%P"cLLeG"=**Oipp{{{G=+1=%$0SG).Dp{=+*$O-O$%&GO=O"

a>>d! aI-(-0&" cL!ed" I-(-0&" ;1'&*+" bBcBL" sz3*=./$" ;1+0$" 8)%'DsP" 4$&"
<$)=(+2'$&" /$" 0Q7(13(+$'%P" cL!eG" =**O&ipp{{{G*$)=(+2'$&@
+(1$(+$'%G,%pM-&$@/.)'D$(*-+%$p*$)=(.0.1+$&@/$@0@+(,.%D-*+.(@*=ep1$(+$@
0.1+)+$0@>cBLxc!LpD$*=./$@-1+0$@&)%'D@=BcBLp""

a>ud! a8)%'D"cL!wd" 8)%'DG.%1P" €v=-*" +&" 8)%'Dt•P" ).(&'0*$/" Lcp!cpcL!wG"
=**O&ipp{{{G&)%'DG.%1p%$&.'%)$&p{=-*@+&@&)%'Dt"

a>xd! aC$)‚" cLL>d" C$)‚P" ƒ$(*P" ;(/%$&P" IS(*=+-P" €NR*%$D$" o%.1%-DD+(1"
NRO0-+($/i" NDM%-)$" I=-(1$•P" ;//+&.(@v$&0$SP" c(/" N/+*+.(" X<=$" no"
8$%+$&YP"K.F$DM$%"cLL>G"

a>?d! a:.'/$-'"cL!xd":.'/$-'"8*3O=-($P"z$*+-&"8-D'$0P93).'F%+%"9$F5O&P"
0Q$&&$(*+$0"O.'%"*.'&"0$&"D3*+$%&P"9'(./P"z-%&"cL!xG"

a>wd! a#$%.(-" cL!xd" #$%.(-" A.-‚+DP" €o%-)*+)-0" 9$F5O&•P" o-)‚*" o'M0+&=+(1P"
E$M%'-%S"cL!xG"

a>ed! aC$(/$%"cLLed"C$(/$%"JC<"7()P"€J$2'+%$D$(*&"C-&$/"<$&*+(1"o%.)$&&"
5F$%F+${•P"cLLeG"=**OippM$(/$%%M*G).DpC$(/$%@
J$2'+%$D$(*&…cLC-&$/…cL<$&*+(1…cLo%.)$&&…cL5F$%F+${GO/,"

auLd! "aJ.'-=+"cLL?d"J.'-=+"XAGY"$*"I-%0+$%"XˆGY"@";&&'%-()$"/$"/3F$0.OO$D$(*"
$*")=$D+(&",.()*+.(($0&P"&3D+(-+%$"7(13(+$%+$"/$&"8S&*TD$&"I.DO0$R$&"^"
4.1+)+$0&" o%3O.(/3%-(*&" .%1-(+&3" ^" 9:;" <$)=(+2'$&" -3%.(-'*+2'$&P"
&$O*$DM%$"cLL?G"

au!d! a959" 8ˆ8<Nz" 8;EN<ˆ" cL!cd" 9$O-%*D $(*" .," 9$,$(&$P" 8*-(/-%/"
o%-)*+)$"€8S&*$D"8-,$*S•P"cL!cG"

aucd! aJ<I;" 95 @c?w" cL!!d" J<I;P" €8.,*{-%$" 7(*$1%+*S" ;&&'%-()$"
I.(&+/$%-*+.(&" ,.%" I.DD'(+)-*+.(P" K-F+1-*+.(P" 8'%F$+00-()$" -(/" ;+%"
<%-,,+)"z-(-1$D$(*"XIK8p;<zY"8S&*$D&•P"9$)$DM$%"cL!!G"

auBd! a:+00"!ee!d":$.,,%$S"ƒG":+00P"I=%+&"EG"ƒ$D$%$%P"€IS)0.D-*+)"I.DO0$R+*S"
9$(&+*S"-(/"8.,*{-%$"z-+(*$(-()$"o%./')*+F+*S•P"7NNN"<%-(&-)*+.(&".("
8.,*{-%$"N(1+($$%+(1P"F.0G"!?P"(.G"!cP"9$)$DM$%"!ee!G""

au>d! a5&$*&‚S+"cL!wd"5&$*&‚S+"#+)*.%P"€v=-*"<$)=(+)-0"9$M*"7&"-(/"b.{"*."
I-0)'0-*$" 7*•P" ;1+0$" •.($P" 5O+(+.(P" A'0S" cL!wG"
=**O&ipp/m.($G).Dp-%*+)0$&p{=-*@*$)=(+)-0@/$M*@+*@-(/ @=.{ @*.@)-0)'0-*$@+*"

auud! aK<"9:;<;"cL!xd"9:;"<$)=(+2'$&"-3%.(-'*+2'$&P" K.*$"<$)=(+2'$"!x@
9:; <; @o!BL!cx!LLBLL! @!o @I" €J3,3%$(*+$0" /Q$R+1$()$&" /q+(13(+$%+$"
/$&" 0.1+)+$0&" $*" ).DO.&-(*&" 30$)*%.(+2'$&" ).DO0$R$&" O.'%" 0-" O%+&$" $("
).DO*$"/$"0-"&Z%$*3"/$",.()*+.(($D$(*€P"cL!xG"

auxd! a4$*.'m$S" cL!cd" AG@4G" 4$*.'m$SP" s<=$" 8V;4N" D$*=./" ,.%" $F-0'-*+(1"
*$)=(+)-0"/$M*Ps"+("o%.)$$/+(1&".,"*=$"<=+%/"7(*$%(-*+.(-0"v.%‚&=.O".("
z-(-1 +(1"<$)=(+)-0"9$M*P"OOG"B!@BxP"cL!cG"



c>"
"

au?d! aJ<I;" 95 @cu>" cLLxd" J<I;" -(/" N6J5I;NP" J<I;" 95 @
cu>pN6J5I;N" N9 @wL"€9$&+1(" -&&'%-()$" 1'+/-()$" ,.%" -+%M.%($"
$0$)*%.(+)"=-%/{-%$•P"cLLxG"

auwd! aI.DM$D-0$"cLLwd"I.DM$D-0$"CGP"€7(13(+$%+$"9+%+13$"O-%"0$&"z./T0$&@
| *-*"/$"0Q-%*•P"cLLwG"†=-0@LLB?!uxu–"

aued! a8I;9N " !eeed" N&*$%$0" <$)=(.0.1+$&P" 8-,$*S" I%+*+)-0" ;OO0+)-*+.("
9$F$0.OD$(*" N(F+%.(D$(*" X8I;9NYP" !eeeG" =**Oipp{{{G$&*$%$0@
*$)=(.0.1+$&G).DpO%./')*&p&)-/$@&'+*$p"

axLd! a87z647Kƒ" !ew> d" z-*=v.%‚&P" !ew>P"
=**O&ipp,%GD-*={.%‚&G).DpO%./')*&p"

ax!d! aA.&=+"cLLxd"A.&=+";GP"v=-0$("zGP"b$+D/-=0"zGP"€z./$0"C-&$/"8-,$*S"
;(-0S&+&" E+(-0" J$O.%*•P" K;8;" " ).(*%-)*.%" " %$O.%*P" " K;8;pIJ@cLLx@
c!BeuBP"E$M%'-%S"cLLxG"

axcd! aC$%(-%/"cLLed"C$%(-%/"JG""%/.3020!)2!0V'2&@!)2!1(%+&,(%%272%&!7*.&,W
030&6720#! =() @.,0/&,(%! 2&! 0,7*./&,(%G" 6(+F$%&+*3" 8)+$()$&" $*"
<$)=(.0.1+$&"@"C.%/$-'R"7P"cLLeG"†*$0@LL>>!B!L–""

axBd! a4+&-1.%" cL!!d" 4+&-1.%" 5GP" ƒ$00S" <GP" K+'" JGP" €z./$0@C-&$/" 8-,$*S"
;&&$&&D$(*"J$F+${".,"*=$"9+&)+O0+($"-(/"+*&"I=-00$(1$&•P"7(*$%(-*+.(-0"
I.(,$%$()$".("J$0+-M+0+*SP"z-+(*-+(-M+0+*S"-(/"8-,$*S"X7IJz8YP"cL!!G""

ax>d! a4$F$&.(" cL!cd" 4$F$&.(P" KG" N(1+($$%+(1" -" 8-,$%" v.%0/P" z7<" o%$&&P"
A-('-%S"cL!cG"

axud! a;%(.0/" !eeed" ;%(.0/P" ;GP" o.+(*" :GP" :%+,,-'0*" ;GP" J-'mS";GP" €<=$"
;0*-J+)-" E.%D-0+&D" ,.%" 9$&)%+M+(1" I.()'%%$(*" 8S&*$D&•P" E'(/-D$(*-"
7(,.%D-*+)-$P" #.0'D$" >L" 7&&'$" c@BP" o-1$&" !Le@!c>P" 758"
o%$&&";D&*$%/-DP"<=$"K$*=$%0-(/&P"K.F$DM$%"!eeeG"

axxd! a4.'+&" cL!cd" 4.'+&" #GP" €J.*.%)%-,*" b7JE" 2'-0+,+)-*+.(" -(/" -))+/$(*"
+(F$&*+1-*+.(&"/%+F$("MS"D./$0"M-&$/"-(-0S&+&•P"7(*$%(-*+.(-0"v.%‚&=.O"
.("z./$0"C-&$/"8-,$*S";&&$&&D$(*P"C.%/$-'RP"E%-()$P"cL!cG"

ax?d! aC+$M$%"cL!wd"C+$M$%"oGP"E-%1$&"A@4GP"o')$0"nGP"83W$-'"4@zGP"8$1'+("IGP"
€z./$0 @C-&$/"8-,$*S";(-0S&+&",.%").@-&&$&&D$(*".,".O$%-*+.("-(/"&S&*$D"
&-,$*Si"-OO0+)-*+.("*."&O$)+,+)".O$%-*+.(&".,"'(D-(($/"-+%)%-,*•P"N'%.O$-("
I.(1%$&&" NDM$//$/" J$-0" <+D$" 8.,*{-%$" ;(/" 8S&*$D&" XNJ<8YP"
<.'0.'&$P"cL!wG"

axwd! a4+(*S"cL! ed"4+(*S"8$%F+)$&P"cL!?G"=**Oipp{{{G0+(*S@&$%F+)$&G).D"
axed! a7J<" cL!wd"7J<" 8-+(*@NR'O3%SP" z578N" o%.W$)*z$*=./&" -(/" *..0&" ,.%"

D./$0@M-&$/").00-M.%-*+F$"&S&*$D"$(1+($$%+(1"X%$2'+%$D$(*"$(1+($$%+(1P"
D'0*+@F+${" D./$0+(1" -(/" F$%+,+)-*+.(P" &S&*$D" $(1+($$%+(1" +(" $R*$(/$/"
$(*$%O%+&$YP"cL!wG"=**Oipp{{{G+%*@&-+(*$R'O$%SG).Dp$RO$%*+&$p$DM$//$/@
&S&*$D&p""

a?Ld! aJ.S)$" !eewd"J.S)$" vP " €I(1&O/'2! :'(T2+&! 7/%/G272%&9! /! *%,1,2)!
1'/72O('X €P"8$O*$DM$%"!eew"

a?!d! ao+00.'" cL!wd" o+00.'" AGEGP" €I.()$O*" /$" 0Q7(*31%-*+.(" I.(*+('$•P" +&&'"
/$"I.DD$(*I-z-%)=$ P"cL!wG"=**O&ipp{{{G).DD$(*)-D-%)=$G($*p"

a?cd! aE.{0$%" cLLxd" E.{0$%" zGP" I.(*+('.'&" 7(*$1%-*+.(P"
=**O&ippD-%*+(,.{0$%G).Dp-%*+)0$&p).(*+('.'&7(*$1%-*+.(G=*D0P"cLLxG"

a?Bd! aE.{0$%" cL!Bd" E.{0$%" zGP" I.(*+('.'&" 9$0+F$%SP" cL!BG"
=**O&ippD-%*+(,.{0$%G).DpM0+‚+pI.(*+('.'&9$0+F$%SG=*D0"

a?>d! a9'F-00"cLL?d"9'F-00"o-'0P"z-*S-&"8*$F$P":0.F$%";(/%${G"€I.(*+('.'&"
7(*$1%-*+.(i"7DO%.F+(1"8.,*{-%$"V'-0+*S"-(/"J$/')+(1"J+&‚€P"cLL?G"

a?ud! ab'DM0$" cL!!d" b'DM0$" AP" E-%0$S" 9G"€I.(*+('.'&" 9$0+F$%Si" J$0+-M0$"
8.,*{-%$" J$0$-&$&" *=%.'1=" C'+0/P" <$&*P" -(/" 9$O0.SD$(*" ;'*.D-*+.(€P"
cL!!G"

a?xd! a#•&*"cL!xd"#•&*"8GP"v-1($%"8GP"€"<.{-%/&"I.(*+('.'&"7(*$1%-*+.("-(/"
I.(*+('.'&"9$0+F$%S"+("*=$";'*.D.*+F$"7(/'&*%S€P"cL!xG"

a??d! a8*-(/+&=" :%.'O" cL!ud" 8*-(/+&=" :%.'O" 7(*$%(-*+.(-0P" 7()G"€J$O.%*" +("
I.DO'*$%"v.%0/•P"cL!uG"

a?wd! an'$" cL!?d" n'$" JGP" C-%.(" IGP" N&*$M-(" oGP" €5O*+D+m+(1" O%./')*"
/$F$0.OD$(*" +(" +(/'&*%S" MS" -0+1(D$(*" .," *=$" 785p7NI" !ucww" 8S&*$D&"
N(1+($$%+(1"8*-(/-%/"-(/"*=$"ozC.ƒ":'+/$•P"7(*$%(-*+.(-0"A.'%(-0".,"
o%./')*"9$F$0.OD$(*P"F.0G"ccP"+&&'$"!P"OOG"xu@wLP"cL!?G"

a?ed! aK+((+" cL!ed" K+((+" 4GP" C0.1" 4-'(+m." ).(&'0*+(1P"cL!eG"
=**O&ipp{{{G0-'(+m.G).DpM0.1pD$*=./$&@$*@.'*+0&@/$@O%./')*+F+*$@$(@
$(*%$O%+&$@!pO.&*p0$&@D$*=./$&@-1+0$&@B"

awLd! az-(+,$&*." cLL!d"I'((+(1=-D" vP" C$)‚" ƒGP" E.{0$%" zP" <=.D-&" 9P"
€z-(+,$&*.",.%";1+0$"8.,*{-%$"9$F$0.OD$(*€P";'1'&*"cLL!G"

aw!d! a8)%'D"cL!!d"8'*=$%0-(/"AGP"8)={-M$%"ƒGP"€8)%'D":'+/$€P"cL!!G"

awcd! a8;E$"cL!x"d"4$,,+(1{$00"9GP"€8;E$">Gu"J$,$%$()$":'+/$i"8)-0$/";1+0$"
E%-D${.%‚",.%"4$-("N(*$%O%+&$&"€P"cL!w"

awBd! a4$-( "!ewwd"ƒ%-,)+‚"AGP"€"<%+'DO=".,"*=$"4$-("o%./')*+.("8S&*$D€P"!ewwG"

aw>d! aƒ-(M-( " cLLBd" ;(/$%&.(" 9GP" €;1+0$" z-(-1$D$(*" ,.%" 8.,*{-%$"
N(1+($$%+(1i";OO0S+(1"*=$"<=$.%S".,"I.(&*%-+(*&",.%"C'&+($&&"J$&'0*&€P"
cLLBG"

awud! az-%&/$("cL!wd"z-%&/$("AGP"v+(/+&)=";P"#+00$%D+("AGP";F$(*+(+"IGP"z-S."
JGP" :%.&&+" AGP" E-M%$" 4GP" •N9@!cIp95 @!?wI" F&G" ;1+0$" z-(+,$&*."• " ;"
8.0'*+.(" *." ;1+0$" 9$F$0.OD$(*" .," I$%*+,+-M0$" ;F+.(+)&" 8S&*$D&•P"
I.(,3%$()$" NDM$//$/" J$-0" <+D$" 8.,*{-%$" ;(/" 8S&*$D&" XNJ<8cYP"
<.'0.'&$P"E%-()$P"E3F%+$%"cL!wG"

awxd! aI=$('" cL!Bd"I=$('"NGP"•7(*$1%-*+.("I.(*+('$•"&3D+(-+%$"7(13(+$+%$"/$&"
8S&*TD$&"I.DO0$R$&"^"4.1+)+$0&"o%3O.(/3%-(*&P"78I4oP"cL!BG"

aw?d! az%-M*+"cL!wd"z%-M*+";GP":-'*=$%.*"9GP"C%.&&-%/"#GP"z.S"ˆGP"o.*=.("EGP"
•8-,$"-(/"8 $)'%$";'*.O+0.*"8.,*{-%$",.%"9%.($&•P"I.(,3%$()$"NDM$//$/"
J$-0" <+D$" 8.,*{-%$" ;(/" 8S&*$D&" XNJ<8cYP"<.'0.'&$P" E%-()$P"E3F%+$%"
cL!wG"

awwd! aI.$" cL!Bd" I.$" 9-F+/" AGP" ƒ'0+)‚" A$,,%$S" bGP" €;" z./$0@C-&$/" ;1+0$"
o%.)$&&" ,.%" 95@!?wI" I$%*+,+)-*+.(•P" v.%0/" I.(1%$&&" +(" I.DO'*$%"
8)+$()$P" I.DO'*$%" N(1+($$%+(1P" -(/" ;OO0+$/" I.DO'*+(1P" 4-&" #$1-&P"
68;P" cL!BG" =**Oipp{.%0/).DO@
O%.)$$/+(1&G).DpO%.)pOcL!Bp8NJce!wGO/,"

awed! aA7J;"cLLcd"A+%-P";*0-&&+-(P"cLLcG"{{{G-*0-&&+-(G).Dp&.,*{-%$pW+%-"

aeLd! a<64N;o"cL!! d"<'0$-OP"N(-0$-(G"cL!!P"{{{G*'0$-OG.%1"

"
"


