
!
!

"!

!"#$%&'()%*+"*%,"-'.$&'$.*+"-'$,/")0"12!3456789"

:;<'.(&';,"=>2":;<?)%<;<"!<<)&(*';,"@('A"B;+*/;,"1CD3E"

B(<;*<;"F.)G.;<<()%"

"

"

FA(++(?"F/HH"
"

!"#$%$&'()*%++#,&-./&+"#&0#1/##&.-&0.2+./&.-&3"%4.$.5"6&
&

I.;;%">;H?+;')%"=)++;G;"
J(&A*;+H*<">;.H"68E6"

&
'(5#/7%$./$&

B.K"!<'.(,"LK"MK"CN;.<;%"
F.)0;<<)."2*.<"#$GG;."

!



!
!

#!

!O<'.*&'"

!
$%&! '()*"! +,-! .#/! .012&34! 5142,346! 2%&! '78! 59,66*"! :;#<=>! 0&620352&?! &.321.&! @@"=A!

0&6.146&6!21!B%35%!,0&!,66153,2&?!B32%!?&9,C&?!.01-0&66314D!E,2,!F01G!!"#$!%&'!.012&,61G,9!
?3-&62314! 62H?3&6! F01G! 1H0! -01H.! %,6! 6%1B4! 2%&! .01?H52314! 1F! ,! 4HGI&0! 1F! J*2&0G34,99C!

&K2&4?&?!,4?!20H45,2&?!&.321.&6!5142,3434-!@@"=A!.01?H5&?!34!F,0!%3-%&0!LH,42323&6!?H034-!
.012&,61G,9!?3-&62314! 2%,4! 2%36! M1.23G,9!&.321.&N!,4?! 2%,2! 2%&!,G1H42!1F! ,423-&4!G,?&! 34!

.012&,61G,9! ?3-&62314! 36! 34620HG&42,9! 34! ?&2&0G3434-! 2%&! ?&O&91.G&42! 1F!

3GGH41?1G34,45&D! $%36! B10P! ,3G6! 21! 5%,0,52&036&! 2%&! 514203IH2314! 1F! 2%&6&! 4,2H0,99C!

.015&66&?!&.321.&!F10G6!21!2%&!5&99H9,0!3GGH4&!0&6.146&!21!2%36!0&-314D!
!

QH02%&0! .012&,61G,9! ?3-&62314! 62H?3&6! %,O&! 6%1B4! 2%,2! 2%&! 51GG14! @@"=! 3420,*&.321.&!

&65,.&!GH2,42!6&LH&45&6!R"S#@!,4?!7"STU!%,O&!G,V10!&FF&526!14!&.321.&!.01?H52314!IC!2%&!

.012&,61G&! ,4?! 2%,2! ,! 0,4-&! 1F! 6%102! .&.23?&6! 5142,3434-! 2%&! W*2&0G34,9! 1F! 2%&! @@"=!
6&LH&45&! ,0&! .01?H5&?! 34! 9,0-&! LH,42323&6! IC! 2%&! .012&,61G&D! R&51-432314! 1F! 2%&! @@"=!

&.321.&! F10G6! IC! '78! :;#<=>! '()*"! .,23&426! B&0&! 5%,0,52&036&?! ()# $!$'! ,4?! 6%1B!
0&51-432314! 1F! @@"=! &.321.&! F10G6! 61G&B%,2! 34?&.&4?&42! 1F! 2%&! .0&6&45&! 1F! @@"=!
0&51-432314A!B&!,961!6%1B!50166*0&51-432314!I&2B&&4!@@"=!&.321.&!F10G6!IC!JEXY!$!5&996A!,6!

B&99!,6!0&51-432314!IC!JE/Y!$*5&996D!$JR!F01G!JEXY!$*5&996!6.&53F35!F10!@@"=!&.321.&!F10G6!

B&0&!F1H4?!21!6%,0&!51GG14!F&,2H0&6!34!2%&!'78!I34?34-!JER!%C.&0*O,03,I9&!911.6D!

!
Z20H52H0,9! 62H?3&6! 1F! 2%&! '78! :;#<=>!G19&5H9&6! 34! 51G.9&K!B32%! 2%&! @@"=! &.321.&! F10G6!

6%1B!,!6%,0&?!I34?34-!G123F!,2!2%&!W*2&0G34H6A!,4?!21!,!9&66&0!&K2&42A!2%&!J*2&0G34H6!1F!2%&!

I34?34-!-011O&!B%35%!G,C!F,53932,2&!50166*0&51-432314!1F!51G.9&K&6D!(4!,??32314!2%&6&!62H?3&6!

6%1B!,!.12&423,99C!41O&9!I34?34-!G1?&!F10!,!"/G&0!.&.23?&A!,4?!0&F19?34-!1F!20H45,2&?!@@"=!
.&.23?&6! ,6! 6%102! ,6! ,! /G&0! B32%! 2%&! '78! :;#<=>! G19&5H9&! [50C62,9936,2314! B32%! ,! TG&0!

.&.23?&!6%1B4\D!$%36!?&G14620,2&6!.0&O31H69C!H40&51-436&?!F9&K3I3932C!1F!2%&!'78!59,66*"!21!

I34?!,4?!.0&6&42!.&.23?&6!1F!?3FF&0&42!9&4-2%6!21!$*5&996D!

!
]&!6%1B!2%,2!2%&6&!'78!:;#<=>!I34?34-*5,.,I9&!20H45,2&?!.&.23?&6!?1!412!34?H5&!,!JEXY!

$*5&99! 0&6.146&! 34! '78! :;#<=>! '()*"! .,23&426! ,4?! G,C! I&! ,I9&! 21! I915P! JEXY! $*5&99!

0&6.146&6! 21! 2%&! @@"=! &.321.&D! $%36!G3-%2! 0&.0&6&42! ,! 41O&9! F10G! 1F! O30,9! J$7! &65,.&D! (4!
,??32314! B&! 1I6&0O&! 2%&! .0&6&45&! 1F! @@"=! F9,4P34-! GH2,23146! 34! .,23&42! 6&LH&45&6! ,4?!

63-43F35,42! ,66153,23146! I&2B&&4! 2%&! .0&6&45&! 1F! 3420,*&.321.&! &65,.&! GH2,23146A! @@"=!

0&51-432314!,4?!.,22&046!1F!&65,.&!34!F9,4P34-!6&LH&45&6D!!

!
Q34,99C!B&!412&! 2%&!0&?H52314! 34!I34?34-!1F!@(RSE7"!21!@@"=!&.321.&! F10G6!0&9,23O&! 21! 2%&!

@@"=! &.321.&*'78! :;#<=>! 51G.9&KD! $%&! .0&6&45&! 1F! '78! :;#<=>! ,4?! @(RSE7"! ,66153,2&!

B32%!3G.01O&?!?36&,6&!51H06&!34!'()*"!2%1H-%!2%&!G&5%,436G!2%01H-%!B%35%!2%36!155H06!%,6!

C&2!21!I&!?&F34&?D""
!

!

!

!



!
!

S!

!&P%)@+;,G;H;%'<"

!

(4!2%&![8%&G\!6&O&0,9!C&,06!2%,2!32!%,6!2,P&4!G&!21!0&,5%!2%36!62,-&A!(!%,O&!0&93&?!14!2%&!%&9.A!

,?O35&!,4?!6H..102!1F!G,4C!.&1.9&D!$%&!F3062!1F!2%&6&!2%,2!(!B1H9?!93P&!21!2%,4P!36!E0D!86203?!

(O&06&4A!B32%1H2!B%1G!(!B1H9?!412!%,O&!I&&4!,I9&! 21!51G.9&2&! 2%36!.01V&52D! Z%&!%,6!-3O&4!

,?O35&A! P41B9&?-&! ,4?! ?&G14620,2&?! ,! 51463?&0,I9&! ,G1H42! 1F! .,23&45&! 34! -H3?34-! G&!
2%01H-%! 2%36! 0&6&,05%A!,6!B&99!,6!I&34-! 34620HG&42,9! 34!.01O3?34-!G&!B32%!1..102H4323&6! 21!

9&,04! ,4?! H4?&02,P&! ,! O,03&2C! 1F! 2&5%43LH&6! ,4?! ?&O&91.! 3?&,6D! (!B1H9?! ,961! 93P&! 21! 2%,4P!

^01F&6610!7,06!QH--&0! ,4?!%36! 9,I!B%1!%,O&! F0&&9C! -3O&4!,66362,45&! 2%01H-%1H2!GC!?&-0&&!

,4?!.,0235H9,09C!34!2%&!F34,9!62,-&6!1F!GC!.01V&52D!
!

$%&0&!,0&!,!4HGI&0!1F! 5199,I10,2106A!B32%1H2!B%1GA!GH5%!1F! 2%&!B10P!H4?&02,P&4! 34! 2%36!

.01V&52!51H9?!412!%,O&!I&&4!.&0F10G&?D!(!B1H9?!93P&!21!2%,4P!E0D!Z2&F,4!$&4_&0!,4?!^01F&6610!

',46V10-! Z5%39?! F10! H4?&02,P34-! 2%&! ,423-&4! .015&6634-! 62H?3&6! F10! 2%&! .01V&52A! ^01F&6610!
^&2&0! O,4! `4?&02! F10! H4?&02,P34-! $8^! 20,46.102! ,66,C6! ,4?! E0D! Z3G14! @1994I&0-&0! F10!

0&,-&426A! 5&996! ,4?! ,?O35&! a! &6.&53,99C! B32%! ,! 2&G.&0,G&42,9! Q^7JD! E0D! U,03,! ',0P319,P3!

.01O3?&?! 34O,9H,I9&! -H3?,45&A! 2&,5%34-! ,4?!B10P! 14! 2%&! 50C62,991-0,.%35! 62H?3&6D! (! B1H9?!

.,0235H9,09C! 93P&! 21! 2%,4P! %&0! F10! I&34-! 2%&0&! B%&4! 2%&0&! B,6! C&2! ,412%&0! 0&F19?! 21! 2&62A!

,412%&0!Z,2H0?,C!1F!?,2,!5199&52314!,4?!G10&!50C62,96!21!&K20,52!34!2%&!519?!011GD!(!,G!,961!

-0,2&FH9!21!^01F&6610!bO144&!c14&6!F10!2%&!1..102H432C!21!.&0F10G!1H0!62H?3&6!,2!2%&!E3O36314!

1F!Z20H52H0,9!:3191-CD!(!B1H9?!,961!93P&!21!2%,4P!^01F&6610!E,O3?!^035&!,4?!%36!9,I!F10!,-0&&34-!
412!149C!21!5199,I10,2&!B32%!H6!14!2%&!.01V&52A!IH2!,961!F10!%,O34-!G&!H4?&0!2%&30!F&&2! F10!,!

G142%! 1F! 2%&! 6HGG&0! 21! 9&,04! 4&B! 2&5%43LH&6! ,4?! ^01F&6610! )35210! 8..,C! F10! P34?9C!

.01O3?34-!G&!B32%!0&,-&426D!

!
$%&! G&GI&06! 1F! 2%&! (O&06&4! 9,I! 1O&0! 2%&! C&,06! %,O&! ,99! I&&4! 1F! &410G1H6! %&9.A! (! B1H9?!

.,0235H9,09C!93P&!21!G&42314!E0D!`??!]&&A!B%1!%,6!,66362&?!B32%!6&O&0,9!1F!2%&!&K.&03G&426!34!

2%36! .01V&52A! %,6! 0&G34?&?! G&! 1F! G,4C! ,! F10-122&4! 0&,-&42! ,4?! B%16&! ?&2&0G34&?!

10-,436,2314,9!&FF1026!%,O&!P&.2!2%&!9,I!FH45231434-!?&6.32&!GC!I&62!,22&G.26!1O&0!2%&!C&,06D!!
!

$%&!](UU! %,6! I&&4! ,! F,42,6235! .9,5&! 21! B10P! ?H034-!GC! 23G&! %&0&! ,4?! 2%&0&! %,O&! I&&4!

4HG&01H6! 5199&,-H&6! B%1! %,O&! .01O3?&?! %&9.A! 6H..102! ,4?! F03&4?6%3.A! B%&2%&0! 32! B,6! ,!
6.,0&!0&,-&42A!,!51FF&&!10!,!6935&!1F!5,P&D!(!5,4d2!G&42314!&O&0C14&!IC!4,G&!IH2!(!B1H9?!93P&!21!

2%,4P!GC!F03&4?6!3463?&!,4?!1H263?&!1F!2%&!9,I!3459H?34-!Z,99CA!+&4A!8GCA!J,99HGA!7,H03&A!`03&A!

89I,! ,4?! c14! B%1! %,O&! I&&4! 34O,9H,I9&! 34! P&&.34-! G&A! 3F! 412! &4230&9C! 6,4&A! 2%&4! ,2! 9&,62!

FH452314,9!2%01H-%1H2!GC!23G&!%&0&![3F!412!,9B,C6!14!ZH4?,C!G10434-6\D!e4!,!.01V&52!0&9,2&?!
412&!(d?!93P&!21!2%,4P!Z,99C!F10!0&,?34-!2%01H-%!61G&!1F!2%36!2%&636!,4?!20C34-!?&6.&0,2&9C!21!

346&02!61G&!5146362&45C!,4?!6&46&!3421!GC!H6&!1F!,II0&O3,2314!,4?!-0,GG,0D!!

!

(! B1H9?! 412! %,O&! G,?&! 32! 21! 2%36! 62,-&! B32%1H2! 2%&! H4&4?34-! 6H..102! ,4?! 91O&! 1F! ,99! GC!
F,G39CD!UC!.,0&426A!^,H934&!,4?!^&2&!%,O&!412!149C!&451H0,-&?!G&!21!?1!,99!2%,2!(!,G!5,.,I9&!

1F!,4?!412!21!-3O&!H.!IH2!%,O&!9&?!IC!&K,G.9&D!(!,G!3450&?3I9C!9H5PC!21!%,O&!2%&G!,4?!,?G30&!

2%&G!&410G1H69CA!,6!(!?1!GC!6362&0!^,223A!B%16&!6&9F9&664&66A!?03O&!,4?!6&46&!1F!FH4![2%1H-%!

61G&%1B!62399!G,4,-34-!21!%,O&!G10&!51GG14!6&46&!2%,4!(!&O&0!B399\!%,O&!,9B,C6!I&&4!,4!
346.30,2314D!

!



!
!

/!

Q34,99CA! (!B1H9?! 93P&! 21! 2%,4P!GC!.,024&0!8,014! F10!I&34-! F,42,6235,99C!6H..1023O&! F01G!2%&!

I&-34434-!1F!GC!?&-0&&A!.H2234-!H.!B32%!1??!23G&2,I9&6A!51462,42!20,O&9!,4?!914-!.%14&!5,996!
14!1I65H0&!&K.&03G&426![2%1H-%!412!,9B,C6!&4230&9C!B39934-9C\A!,4?!,961!F10!G,P34-!GC!93F&!

1H263?&!2%&!9,I!2%&!I&62!23G&!(!%,O&!%,?!61!F,0D!!

!

!
!

!

!

!
!

!

!

!
!

!

!
!

!

!

!
!

!

!

!
!

!

!

!
!

!

!
!

!

!

!
!

!

!

!
!

!

!

!
!

!

!
!



!
!

>!

2(<'")0"!OO.;N(*'()%<"

!

!CB-" !&Q$(.;,"CHH$%),;0(&(;%&/"-/%,.)H;"

!F=" !%'(G;%"F.;<;%'(%G"=;++"

O?" 4*<;"?*(.<"

=B" =+$<';.")0"B(00;.;%'(*'()%"

=B:" =)H?+;H;%'*.('/"B;';.H(%(%G":;G()%"

=>2" =/')')R(&"2/H?A)&/';"

BS" B(N;.<('/".;G()%")0"'A;">=:"S"&A*(%"

T2C-?)'" T%U/H;"2(%P;,"CHH$%)<?)'"!<<*/"

T:" T%,)?+*<H(&":;'(&$+$H"

T:!F"
T%,)?+*<H(&":;'(&$+$H"!H(%)3?;?'(,*<;"

!<<)&(*';,"@('A"!%'(G;%"F.)&;<<(%G"

#!=-" #+$).;<&;%&;3*&'(N*';,"=;++"-).';."

#C>=" #+$).;<&;(%"C<)'A()&/*%*';"

#F2=" #*<'"F.)';(%"2(Q$(,"=A.)H*')G.*?A/"

I!2>" I$'3*<<)&(*';,"2/H?A)(,">(<<$;"

1!!:>" 1(GA+/"!&'(N;"!%'(.;'.)N(.*+">A;.*?/"

1CD" 1$H*%"CHH$%),;0(&(;%&/"D(.$<"

12!" 1$H*%"2;$P)&/';"!%'(G;%"

1>2D" 1$H*%">32/H?A)'.)?(&"D(.$<"

C#M" C%';.0;.)%"

C2" C%';.+;$P(%"

VW" V)(%(%G".;G()%")0"'A;">=:"W"&A*(%"

VS" V)(%(%G".;G()%")0"'A;">=:"S"&A*(%"



!
!

T!

LB*" L(+),*+')%<"

LC:" L(++;."CHH$%)G+)O$+(%3+(P;":;&;?')."

J1=" J*X)."1(<')&)H?*'(O(+('/"=)H?+;R"

H+" J(++(+('.;"

Y+" J(&.)+('.;"

J2D" J$.(%;"2;$P*;H(*"D(.$<"

H:M!" J;<<;%G;.":(O)%$&+;(&"!&(,"

ML" M*'$.*+"L(++;."

F4J=" F;.(?A;.*+"4+)),"J)%)%$&+;*."=;++<"

F4-" FA)<?A*';"4$00;.;,"-*+'"

FT" FA/&);./'A.(%"

-#Z" -?)'30).H(%G"Z%('"

-CD" -(H(*%"CHH$%),;0(&(;%&/"D(.$<"

>!F" >.*%<?).';."!<<)&(*';,"@('A"!%'(G;%"F.)&;<<(%G"

>=:" >"=;++":;&;?')."

>M#" >$H)$."M;&.)<(<"#*&')."

DW" D*.(*O+;".;G()%")0"'A;">=:"W"&A*(%"

DS" D*.(*O+;".;G()%")0"'A;">=:"S"&A*(%"

>1" >31;+?;."=;++"

>:TI" >3:;G$+*')./"=;++"

S6J" 4;'*"6"J(&.)G+)O$+(%"

!

!

!

!

!

!



!
!

<!

=)%';%'<"

EK! C%'.),$&'()%"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK"E8!

"D"D! $%&!'HG,4!(GGH41?&F353&45C!)30H6*"!['()*"\!,4?!85LH30&?!(GGH41?&F353&45C!

ZC4?01G&![8(EZ\!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!""!

"D#D! :03&F!1H2934&!1F!2%&!'()*"!O30H6A!34F&52314!,4?!20,46503.2314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!""!

"DSD! $%&!51H06&!1F!34F&52314!1F!'()*"!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!">!

"D/D! $%&!%HG,4!3GGH4&!6C62&G!,4?!2%&!0&6.146&!21!'()!34F&52314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"f!

"D>D! (42&0,52314!1F!'78!,4?!'()!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!/#!

6K! !%'(G;%" ?.)&;<<(%G" *%*+/<(<" 0)." 'A;" ?6["I*G" *H(%)" *&(," E6\3E98" 69H;." ?;?'(,;"

*%,">!F"'.*%<?).'")0",(G;<'()%"?.),$&'<"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK"[7!

#D"D! (4201?H52314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!/X!

#D#D! ^012&,61G,9!?3-&62314!1F!6&LH&45&!,4?!6&LH&45&!O,03,426!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!>=!

#DSD! $8^!20,46.102!1F!@@"=!&.321.&!F10G6!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!<"!

#D/D! E365H66314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!<S!

]K! #$%&'()%*+"<'$,(;<")0"12!"46789"?)<('(N;"1CD3E"?*'(;%'".;<?)%<;<"')"%*'$.*++/"

?.)&;<<;,"LLE8"&)%'*(%(%G";?(')?;"0).H<K"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK"77!

SD"D! (4201?H52314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!<X!

SD#D! Q91B!5C21G&20C!,4,9C636!1F!.,23&42!0&6.146&6!H634-!?&K20,G&0!62,3434-!DDDDDDDDDDDDDDDDD!X=!

SDSD! J&99!610234-!1F!$JR!6&LH&45&6!,4?!.1.H9,2314!591412C.34-!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"""!

SD/D! E365H66314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"S/!

[K! =./<'*+"-'.$&'$.;<")0"'A;"12!"456789"(%"&)H?+;R"@('A"LLE8"%*'$.*++/")&&$..(%G"

;?(')?;"0).H<K"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK"E[]!

/D"D! (4201?H52314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"//!

/D#D! +&4&0,9!Q&,2H0&6!1F!2%&!'78!:;#<=>!620H52H0&!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"/<!

/DSD! $%&!'78!:;#<=>!.&.23?&!I34?34-!-011O&!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!">=!



!
!

X!

/D/D! "=G&0!Z20H52H0&![.0&O31H69C!.HI936%&?\!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!">T!

/D>D! R&F19?34-!1F!,!/G&0!,4?!>G&0!.&.23?&!B32%!'78!:;#<=>!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"><!

/DTD! Z20H52H0&!1F!2%&!TG&0!,4?!<G&0!.&.23?&6!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!">f!

/D<D! XG&0!620H52H0&!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"T#!

/DXD! ""G&0!620H52H0&!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"T/!

/DfD! "SG&0!620H52H0&!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"TT!

/D"=D! "/G&0!620H52H0&!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"Tf!

/D""D! E365H66314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"<T!

9K! -'.$&'$.*+" *%," <;Q$;%&;" ,;?;%,;%&/" )0" (HH$%;" &;++" (%';.*&'()%<" @('A" LLE8"

;?(')?;"0).H312!"&)H?+;R;<"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK"E^\!

>D"D! (4201?H52314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"X<!

>D#D! (G.,52!1F!620H52H0,9!514F10G,2314!1F!2%&!$JR!I34?34-!F,5&6!1F!@@"=!&.321.&!F10G*

'78!51G.9&K&6!14!6&9&52314!,4?!0&51-432314!IC!$JR!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!"f"!

>DSD! Q112.03426!1F!3GGH4&!0&51-432314!14!2%&!O30,9!.#/!+,-!6&LH&45&!DDDDDDDDDDDDDDDDDDDDDDDDDDD!#=<!

>D/D! R&51-432314!1F!@@"=!&.321.&!F10G*'78!:;#<=>!51G.9&K&6!IC!2%&!@(RSE7"!,4?!

@(RSE7#!0&5&.2106!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#"#!

>D>D! E365H66314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!##S!

\K! =)%&+$,(%G".;H*.P<"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK"6]]!

TD"D! QH02%&0!62H?3&6!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#/=!

7K! J*';.(*+<"*%,"J;'A),<"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK"6[E!

<D"D! ^01?H52314!1F!'78!:;#<=>!U141G&06!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#/#!

<D#D! ^01?H52314!1F!'78!:;#<=>!J0C62,9!Z20H52H0&6!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#/>!

<DSD! *)#$!$'!62,3434-!1F!.,23&42!^:UJd6!B32%!'78!:#<!E&K20,G&06!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#/T!

<D/D! Z&.,0,2314A!&K20,52314A!591434-!,4?!6&LH&4534-!1F!@@"=!&.321.&!F10G!6.&53F35!

JEXY!$*5&996!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#/<!

<D>D! (420,5&99H9,0!5C21P34&!62,3434-!1F!.,23&42!^:UJ!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#>#!

<DTD! Z&LH&4534-!1F!'()*"!."<!,4?!.#/!-,-!F01G!.,23&42!^:UJ!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#>S!



!
!

f!

<D<D! $#!5&99!934&!@@"=!&.321.&!F10G!I34?34-!,66,C!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#>T!

<DXD! $#!5&99!(QW8!`7(Z.12!51G.&232314!,66,C!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#>T!

<DfD! @(RSE7"!I34?34-!866,C!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#>X!

^K! :;0;.;%&;<"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK"69_!

_K! !??;%,(&;<"KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK"6_E!

fD"D! '78!:;#<=>!,4?!8;=#="!$&20,G&0!^01?H52314!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!#f#!

fD#D! ZH..9&G&42,0C!Q3-H0&6!DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!S=X!

!

!

"

"

"

"



!
!

"=!

"

"

"

EK C%'.),$&'()%"

"

!

! &



!
!

""!

EKEK >A;"1$H*%"CHH$%),;0(&(;%&/"D(.$<3E"`1CD3Ea"*%,"!&Q$(.;,"

CHH$%),;0(&(;%&/"-/%,.)H;"`!CB-a"

!

'HG,4!3GGH41?&F353&45C!O30H6*"!['()*"\!.16&6!14&!1F!2%&!-0&,2&62!-91I,9!%&,92%!5%,99&4-&6!

B&! F,5&! 21?,CA!B32%! ,4! &623G,2&?!SS!G399314! .&1.9&! 34F&52&?!B109?B3?&A! ,4?! 2B1! 2%30?6! 1F!

2%&6&![##!G399314\!34!6HI!Z,%,0,4!8F035,"D!892%1H-%!?&,2%6!F01G!8(EZ!%,O&!I&&4!63-43F35,429C!

0&?H5&?!F1991B34-!2%&!?&O&91.G&42!1FA!,4?!3450&,634-!,55&66!21A!%3-%9C!,523O&!,4230&201O30,9!

2%&0,.C!['88R$\!34!G,4C!1F!2%&!51H4203&6!B1062!,FF&52&?!IC!2%&!.,4?&G35"A!2%&0&!B&0&!62399!

,4!&623G,2&?!#!G399314!?&,2%6!34!#==X!,914&!,4?!1O&0!#>!G399314!.&1.9&!%,O&!?3&?!F01G!8(EZ!

6345&!"fX"D!

!

EK6K 4.(;0")$'+(%;")0"'A;"1CD3E"N(.$<b"(%0;&'()%"*%,"'.*%<&.(?'()%"

!

'()*"!36!,!0&201O30H6!1F!2%&!9&423O30H6!6HIF,G39CD!R&201O30H6&6!,0&!4,G&?!F10!2%&30!,I3932C!21!

0&O&06&! 20,46503I&! 2%&30! RW8! -&41G&6! 3421! EW8! ,4?! 21! 34510.10,2&! 2%&G! 3421! 2%&! %162!

-&41G&!2%01H-%!2%&!,52314!1F!,!0&O&06&!20,46503.2,6&!&4_CG&#D!$%&!9&423O30H6!6HIF,G39C!36!,!

-01H.!1F!2%&6&!O30H6&6A!B%35%!,0&!,I9&!21!346&02!2%&30!-&41G&!3421!414*?3O3?34-!5&996!,6!B&99!

,6! 2%16&! ,523O&9C! H4?&0-134-! ?3O36314D! R&201O30H6&6! 34F&52! ,! 0,4-&! 1F! ,43G,96A!B32%! 6&O&0,9!

B&99*P41B4!G,GG,93,4!0&201O30H6&6A!3459H?34-!2%&!GH034&!9&HP,&G3,!O30H6&6![U7)\A!%HG,4!

$*9CG.%1201.35!O30H6&6! ['$7)6\*"*/!,4?! 2%&!'()*"! 0&9,2&?! 63G3,4! 3GGH41?&F353&45C!O30H6!

[Z()\A!,4?!%HG,4!3GGH41?&F353&45C!O30H6*#!['()*#\SD!$%&6&!O30H6&6!%,O&!,!0,4-&!1F!&FF&526!

14! 2%&30! %1626A! 2%1H-%! 2%&! ,I3932C! 21! 5,H6&! 5%01435! 34F&52314! ,4?! 21! ,?O&06&9C! ,FF&52! 2%&!

3GGH4&!6C62&G!36!51GG14!21!G,4C!O30H6&6!B32%34!2%36!F,G39CD!

!

$%&! '()*"! O30H6! .,02359&! 51463626! 1F! 2B1! 51.3&6! 1F! 2%&! RW8! -&41G&! 1F! 2%&! O30H6! B32%! 2%&!

.012&,6&A! 342&-0,6&! ,4?! 0&O&06&! 20,46503.2,6&! &4_CG&6! 6H001H4?&?!IC! ,! 5,.63?!G,?&! F01G!



!
!

"#!

2%&! .#/! .012&34D! $%&! 5,.63?! 36! 6H001H4?&?! IC! 2%&! ."<! .012&34! 2%,2! F10G6! 2%&! G,203K! ,4?!

1H263?&!2%36A!2%&!O30,9!&4O&91.&D!$%36!51463626!1F!2%&!%162!5&99!G&GI0,4&!B32%!O30,9!-./"!,4?!

-."#=!.012&346!,4?!G&GI0,4&!51G.14&426!?&03O&?!F01G!2%&!%162!5&99D!

!

'()*"!&420C!3421!2%&!%162!5&99!36!,5%3&O&?!2%01H-%!2%&!I34?34-!1F!2%&!O30,9!-."#=!.012&34!21!,!

51*0&5&.210![H6H,99C!JJR>!10!JgJR/\!,914-!B32%!2%&!JE/*G19&5H9&!14!2%&!5&99!6H0F,5&/h!>D!$%36!

I34?34-! 34?H5&6!,! 514F10G,2314,9! 5%,4-&! 34! 2%&!-."#=!.012&34!,4?!&K.16&6!-./"A!B%35%! 36!

2%&4!,I9&!21! 346&02! 326!20,46G&GI0,4&!0&-314!3421!2%&!5&99!G&GI0,4&D!]%35%!1F!2%&!2B1!51*

0&5&.2106! 32! 36! ,I9&! 21! I34?! .03G,039C! 51420196! 2%&! 201.36G! 1F! 2%&! O30H6i! &32%&0! JJR>! [R>!

201.35\! 10! JgJR/! [g/! 201.35\A! 10! I12%! [?H,9! 201.35\D! R>! 201.35! O30H6&6! ,0&! ,I9&! 21! I34?!

G,501.%,-&6!,4?!JE/Y!5&996A!B%39&!g/!201.35!O30H6&6!.0&F&0&423,99C!34F&52!,523O,2&?!JE/Y!$*

5&996!,4?!,0&!,I9&!21!34?H5&!6C45C23,!F10G,2314!I&2B&&4!5&996D!g/!201.36G!36!934P&?!21!,!0,.3?!

?&5934&!34!JE/Y!$*5&99!51H42!,4?!.01-0&66314!21!8(EZTD!

!

j.14!&420C!3421!2%&!5&99A!H451,234-!1F!2%&!O30H6!155H06!,4?!2%&!.0&*342&-0,2314!51G.9&K![^(J\A!

514636234-! 1F! 2%&! 5142&426! 1F! 2%&! O30,9! 5,.63?A! 36! 0&9&,6&?! ?30&529C! 3421! 2%&! 5C21619D! $%36!

3459H?&6!).0A!G,203K!,4?!342&-0,6&A!%162!.012&346!,4?!2B1!620,4?6!1F!2%&!RW8!-&41G&D $%36!

51G.9&K!0&G,346!342,52!34!2%&!5C21619!,4?!0&O&06&!20,46503.2314!1F!2%&!O30,9!RW8!3421!?1HI9&!

620,4?&?!EW8!155H06D!WH59&,0! 915,936,2314!63-4,96! 2%&4!0&6H92! 34! 2%&! 20,46.102!1F! 2%&!^(J! 21!

2%&!4H59&H6!1F! 2%&!5&99! 2%01H-%!2%&!4H59&,0!.10&!51G.9&KA!,991B34-!'()!21!0&.935,2&! 34!414*

?3O3?34-! 5&996!B32%! 342,52! 4H59&,0!G&GI0,4&6D! Q1991B34-! &420CA! 2%&! O30,9!EW8! 36! 342&-0,2&?!

3421!2%&!%162!-&41G&!,2!632&6!I&34-!,523O&9C!20,46503I&?!,6!M.01O30H6N!2%01H-%!2%&!,523146!1F!

2%&! 342&-0,6&! ,4?! 20,46,523O,210! 1F! 20,46503.2314! [$,2\! .012&346<h! Xh! fh! "=D! '162! 5&99! 4H59&,0!

F,5210!P,..,*93-%2*5%,34*&4%,45&0![WQ*k:\!I34?6!21!WQ*k:!I34?34-!632&6!34!2%&!O30,9!EW8!,52!

21!.01G12&!20,46503.2314!1F!2%&!6&LH&45&!,4?!I&-34!2%&!.01?H52314!1F!4&B!O30,9!.,02359&6""h!"#D!

!

$%&!'()*"!RW8!-&41G&!51463626!1F!434&!-&4&6!B32%!914-!2&0G34,9!0&.&,26!,2!&,5%!&4?!1F!2%&!

-&41G&D! $%&! .012&346! 1F! '()! ,0&! .01?H5&?! F01G! 2%&6&! -&4&6A! 61G&! 34! ?3FF&0&42! 0&,?34-!



!
!

"S!

F0,G&6D!$%36!,991B6!2%&!.01?H52314!1F!G,4C!.012&346!F01G!,!6G,99!-&41G&D!eF!2%&!434&!-&4&6!

.0&6&42A!2%0&&!,0&!620H52H0,9!-&4&6!51GG14!21!,99!0&201O30H6&6i!+,+-#.'/!,4?!("$D!(4!,??32314!

2%&0&!,0&!63K!,55&6610Cl0&-H9,210C!-&4&6!.0&6&42i!O30,9!34F&523O32C!F,5210![$!0\A!O30,9!.012&34!R!

[$.&\A! 20,46,523O,210! 1F! 20,46503.2314! [%,%\A! 0&-H9,210! 1F! O30,9! .012&34! &K.0&66314! [&($\A!

4&-,23O&!0&-H9,210C!F,5210!["(0\!,4?!O30,9!.012&34!j![$.1\D!!

!

2,+! &451?&6! .012&346! 2%,2! G,P&! H.! 2%&! 5,.63?! 1F! 2%&! O30,9! .,02359&A! 3459H?34-! ."<! [1H2&0!

5,.63?A! 2%&!G,203K! .012&34\! ,4?! .#/! [344&0! 5,.63?A! 2%&! 5,.63?! .012&34\D! $%&6&! .012&346! ,0&!

59&,O&?!IC!2%&!'()!.012&,6&!34!2%&!F10G34-!O30,9!.,02359&!10!2%&!3GG,2H0&!O30H6!,F2&0!0&9&,6&!

F01G! 2%&! 5&99D! 3'/! &451?&6! 2%36! .012&,6&! ,6! B&99! ,6! 12%&0! O30,9! .012&346! 0&LH30&?! F10! 2%&!

51G.9&2314!1F!326!93F&5C59&A!3459H?34-!2%&!0&O&06&!20,46503.2,6&!,4?!2%&!342&-0,6&D!*"$!&451?&6!

2%&!.012&346!?36.9,C&?!14!2%&!O30,9!&4O&91.&A!-./"!,4?!-."#=D!$%&6&!2B1!-9C51.012&346!,0&!

,961! 59&,O&?! F01G! ,! -."T=! .0&5H0610A! %1B&O&0A! 2%36! ,52314! 36! 412! .&0F10G&?! IC! 2%&! O30,9!

.012&,6&!,4?!3462&,?!2%&6&!.012&346!.015&&?!2%01H-%!2%&!5&99H9,0!&4?1.9,6G35!0&235H9HG!,4?!

+19-3!51G.9&K&6A!H4?&0-134-!&K2&463O&!-9C516C9,2314!IC!2%&!%162!G,5%34&0CD!

EK6KEK 1CD3E":;N;.<;"'.*%<&.(?'*<;"*%,"!"#$!$%#A;';.)G;%;('/")0"'A;"N(.$<"

!

$%&!,I3932C!1F! 2%&!O30H6! 21! 20,46503I&! 326!RW8!-&41G&!21!EW8!,4?! 342&-0,2&! 32! 3421! 2%&!%162!

-&41G&!0&LH30&6!2%&!,52314!1F!2%&!O30,9!0&O&06&!20,46503.2,6&!,4?!342&-0,6&!&4_CG&6D!e45&!32!

B,6! ?3651O&0&?! 2%,2! 2%&! O30H6! &451?&?! ,! 0&O&06&! 20,46503.2,6&A! 32! I&5,G&! ,4! 3GG&?3,2&!

5,4?3?,2&! F10! ?0H-! ?&O&91.G&42A! ,6! 32! 36! O32,9! F10! O30,9! 0&.935,2314! C&2! 326! 34%3I32314!B1H9?!

%,O&!41!&FF&52!14!410G,9!%162!5&99! FH452314D! (4?&&?A! 2B1!59,66&6!1F!,4230&201O30,9!?0H-6!2%,2!

2,0-&2! 2%36! &4_CG&A! 2%&! 4H59&163?&! ,4,91-H&! 0&O&06&! 20,46503.2,6&! 34%3I32106! [WR$(6\!B&0&!

2%&! F3062! ?0H-6! 21! I&! 6%1B4! 21! I&! &FF&523O&! ,4?! 935&46&?! F10! 2%&! 20&,2G&42! 1F! '()"Sh! "/D!

'1B&O&0A!B%&4!H6&?!,914&A!0&6362,45&!21!2%&6&!?0H-6!5,4!155H0!0&9,23O&9C!LH35P9CD!

!



!
!

"/!

$%&!WR$(! 59,66!1F!?0H-6!&K&02! 34%3I32314! 2%01H-%! 2%&30! 34510.10,2314! 3421! 2%&!4,65&42!EW8!

5%,34! ?H034-! 20,46503.2314A! 0&6H9234-! 34! 2%&! 2&0G34,2314! 1F! 6C42%&636! 1F! 2%&! 5%,34D! $%&!

34510.10,2314!1F!2%&6&!34%3I32106!36!,991B&?!?H&!21!2%&!0&9,23O&9C!91B!6.&53F3532C!1F!2%&!0&O&06&!

20,46503.2,6&! F10! 326! 6HI620,2&6">D! $%&! 6,G&! G&5%,436G! ,961! 0&6H926! 34! F0&LH&42! &00106! 34!

6HI620,2&*H6,-&!?H034-!410G,9A! H434%3I32&?! 0&.935,2314D!$%&6&! &00106!G&,4! 2%,2! 2%&!B014-!

EW8! I,6&6! ,0&! &451?&?! F10! 2%&! 5100&6.14?34-! RW8A! 0&6H9234-! 34! ,!GH2,2&?! 6&LH&45&D! $%&!

%3-%!&0010!0,2&!1F!I&2B&&4!!!!!!!!"!! !,4?!!!!!!"!!6HI6232H23146l632&l0&.935,2314"T!0&6H926!34!

,4! &K20&G&9C! %&2&01-&4&1H6! .1.H9,2314! 1F! O30H6!B32%34! ,4! 34F&52&?! 34?3O3?H,9A! ,4?! 2%36A! 34!

51GI34,2314! B32%! F0&LH&42! O30,9! 0&51GI34,2314! ,4?! ,! 0&9,23O&9C! %3-%! O30,9! 91,?! ?H034-! 34!

G162!H420&,2&?!.,23&426!36!34!F,52!2%&!G&5%,436G!2%,2!,991B6!2%&!O30H6!21!?&O&91.!0&6362,45&!

21! ,423O30,9! 2%&0,.3&6D! (2! %,6! I&&4! &623G,2&?! 2%,2! 34! H420&,2&?! 34?3O3?H,96A! &,5%! .1663I9&!

GH2,2314! 34! 2%&! O30,9! -&41G&! B399! 155H0! &O&0C! "! 21! #! ?,C6A! B32%! 0&.935,23O&! F324&66! ,4?!

6&9&52314!.0&66H0&!6%,.34-!2%&!0&6H9234-!.1.H9,2314D!

!

$%&!%3-%!GH2,2314!0,2&!G&,46!2%,2!2%&0&!B399!I&!61G&!O30,9!6&LH&45&6!2%,2!&451?&!GH2,23146!

2%,2! B399! 514F&0! 0&6362,45&! 21! 2%&! &FF&526! 1F! 2%&6&! ?0H-6A! F10! &K,G.9&! I915P34-! 2%&!

34510.10,2314! 1F! 2%&! WR$(6! 3421! 2%&! 4,65&42! EW8! 5%,34! ?H034-! 6C42%&636D! (4! ,4! H420&,2&?!

34?3O3?H,9! 2%&6&! O30,9! 6&LH&45&6!B399! %,O&! 41! 6H0O3O,9! ,?O,42,-&! 1O&0!B39?*2C.&A! %1B&O&0A!

145&!2%&!.,23&42!36!20&,2&?!B32%!,4230&201O30,9!?0H-6A!O30H6&6!5142,3434-!2%&6&!GH2,23146!B399!

I&!,I9&!21!0&.935,2&!6H55&66FH99C!B%&0&!12%&06!B399!412A!,4?!B399!I&51G&!2%&!G,V1032C!1F! 2%&!

.1.H9,2314D! (4!2%&!6,G&!B,CA!2%16&!O30H6&6!B32%!GH2,23146!2%,2!,991B!&65,.&! F01G!,423O30,9!

0&6.146&6!-&4&0,2&?!IC!2%&!,?,.23O&!3GGH4&!6C62&G!,0&!,I9&!21!,O13?!&93G34,2314!F01G!2%&!

%162"<h!"Xh!"fD!$%&!6&9&52314!1F!O30,9!6&LH&45&6!IC!3GGH4&!0&6.146&6!,4?!2%&!F324&66!5162!21!2%&!

O30H6!1F!2%&6&!GH2,23146!B399!I&!?365H66&?!9,2&0!34!2%&!5%,.2&0![J%,.2&0!"D>\D!

!

]32%! 2%&! ,?O&42! 1F! '88R$A! B%35%! 34O19O&6! 2%&! ,?G343620,2314! 1F! ,! 51GI34,2314! 1F! ?0H-6A!

H6H,99C! 2%0&&A! 2,0-&234-! ?3FF&0&42! .015&66&6! &66&423,9! F10! 51G.9&2314! 1F! 2%&! O30,9! 93F&! 5C59&A!

O30&G3,! 5,4! I&! 51420199&?! F10! &K2&4?&?! .&031?6! 1F! 23G&#=D! '1B&O&0A! 2%&! O30H6! 36! 412!



!
!

">!

&93G34,2&?! IC! 2%36! 20&,2G&42! ,4?! 20&,2G&42! I0&,P6! H6H,99C! 0&6H92! 34! 2%&! 0&2H04! 1F!

H451420199&?! O30,9! 0&.935,2314#"D! J14203IH234-! 21! 2%36! 0,.3?! 0&6H0-&45&! H.14! 20&,2G&42!

?36514234H,2314! 36! 2%&! .01?H52314! 1F! 4&B! O30H6! F01G! 0&6&0O1306! 34! 9,2&42! 5&996D! $%36! 36!

.0&?1G34,429C!,!.1.H9,2314!1F!JE/Y!G&G10C!$*5&996A!0&G,3434-!F01G!2%&!34323,9!&K.,46314!1F!

'()*"!6.&53F35!5&996!F10G&?!?H034-!,5H2&!34F&52314##h!#SD!$%&6&!914-*93O&?!5&996!B399!5142,34!2%&!

O30,9!EW8! 34510.10,2&?! 3421! 2%&!%162!-&41G&!IC! 2%&! 342&-0,6&!&4_CG&A!IH2!,6! 2%&C!,0&!412!

,523O,2&?!B399!412!%,O&!I&&4!.01?H534-!O30H6!,4?!2%&0&F10&!G,C!%,O&!,O13?&?!?&620H52314!IC!

2%&! 3GGH4&! 6C62&GD! 8523O,2314! 1F! ,! .&05&42,-&! 1F! 2%&6&! 5&996A! .1663I9C! 2%01H-%! ,423-&435!

623GH9,2314!3F!2%&C!,0&!JE/Y!G&G10C!$*5&996A!,2!,4C!-3O&4!23G&!B399!,991B!.01?H52314!1F!O30H6!

,4?!?H034-!,!20&,2G&42!I0&,P!6H55&66FH9!0&.935,2314!5,4!155H0#SD!

!

EK]K >A;"&)$.<;")0"(%0;&'()%")0"1CD3E"

!

(4323,9!34F&52314!B32%!'()*"!5,4!155H0!2%01H-%!GH516,9!6H0F,5&6!?H034-!6&KH,9!342&051H06&A!10!

F1991B34-!?30&52!3420,O&41H6!3415H9,2314D!eO&0!X=m!1F!4&B!34F&523146!,0&!2%1H-%2!21!155H0!,2!

GH516,9!6H0F,5&6#/A!B32%!O,0C34-!036P6!1F!20,46G366314!?&.&4?&42!14!342&4632C!,4?!915,2314!1F!

&K.16H0&!,6!B&99!,6!2%&!59,?&!,4?!201.36G!1F!2%&!O30H6!21!B%35%!,4!34?3O3?H,9!36!&K.16&?#>h!#Th!

#<D! 82! 2%&6&! 6H0F,5&6A! '()*"! 36! 93P&9C! 21! I&! ,I9&! 21! 34F&52! 7,4-&0%,46d! 5&996! B32%34! 2%&!

&.32%&93HG#Xh!#f! ,4?! 6HI*GH516,9! JE/Y! $*5&996D! E&4?03235! 5&996! G,C! 20,46.102! 93O&! O30H6! 14!

2%&30! 6H0F,5&6! 2%01H-%! ,22,5%G&42! 21! 2%&! EJ*6.&53F35! (J8US*-0,II34-! 414*342&-034! [EJ*

Z(+W\! 14! 2%&! 5&99! 6H0F,5&AS=h!S"! 2%&6&! O30H6&6!G,C! 2%&4! 34F&52! JE/Y! $*5&996! 2%,2! 5142,52! 2%&!

?&4?03235! 5&99! [EJ\S"D! $%1H-%! G,501.%,-&6! ,0&! ,I9&! 21! I&! 34F&52&?! IC! '()*"! ,4?! ,0&! ,961!

.0&6&42!34!2%&!6HI*GH516,A!32!%,6!I&&4!6H--&62&?!2%,2!4&B9C!20,46G322&?!O30H6&6!,0&!9&66!,I9&!

21! 34F&52!2%&6&!5&996! 2%,4!JE/Y!$*5&996A!,4?!2%&0&F10&!2%&C!G,C!412! F10G!,!.03G,0C!01H2&!1F!

34F&52314S#D!84,9C636!1F!I12%!2%&!F3062!O30,9!6&LH&45&6!?&2&52,I9&A!,4?!.1.H9,23146!.0&6&42! 34!

.,23&426! ?H034-! 5%01435! ?36&,6&! %,6! 6%1B4! 2%,2! 34! 2%&! G,V1032C! 1F! GH516,9! 34F&523146!

20,46G366314!,4?!6H55&66FH9!34F&52314!36!?H&!21!,!634-9&!O30,9!.,02359&S#h!SSh!S/h!S>h!STh!S<D!Q1991B34-!



!
!

"T!

34F&52314A! 23G34-! 1F! .162! &K.16H0&! .01.%C9,K36! 34! ,43G,9!G1?&96! 6%1B6! 2%,2! ,! 0&6&0O130! 1F!

34F&52&?!5&996!G,C!I&!6&2!H.!34!,6! 93229&!,6!#/!%1H06A!2%1H-%!S*T!?,C6!36!2%&!G&?3,4!23G&!F10!

2%36!21!155H0SXh!SfD!

!

Q1991B34-!34323,9!20,46G366314!,4?!0&-,0?9&66!1F!2%&!915,2314!1F!2%&!20,46G366314!&O&42A!14&!1F!

2%&!F3062!632&6!1F!34F&52314!36!2%&!-H2*,66153,2&?!9CG.%13?!2366H&![+87$\A!34!.,0235H9,0!JE/Y!$*

5&996!B32%34!2%36!2366H&A!1F!B%35%!#=m!5,4!I&!34F&52&?!34!2%&!B&&P6!F1991B34-!20,46G366314/=h!

/"h!/#D!j.!21!T=m!1F!JE/Y!$*5&996!B399!51GG32!IC62,4?&0!,.1.21636!,6!,!0&6H92!1F!2%&!34F&52314!

,4?!2%&!0&6H92,42!.%16.%,23?C96&034&Y!G3501.,02359&6!%,O&!I&&4!6%1B4!21!34%3I32!2%&!3GGH4&!

0&6.146&/SD! $%&! B3?&6.0&,?! 34F&52314! 1F! 2%&! +87$! ,991B6! 2%&! &62,I936%G&42! 1F! O30,9!

0&6&0O1306!,4?!?&6201C6!GH5%!1F!2%&!620H52H0&!1F!2%&!9CG.%13?!2366H&6!34!2%&!0&-314//D!$%36!36!

412!0&51O&0&?!&O&4!B32%!6H55&66FH9!'88R$/=h!/"h!/#D!

!

EH034-! 34323,9! 34F&52314A! O30,9! 0&.935,2314! 36! .1109C! 51420199&?! 34! 2%&! ,I6&45&! 1F! ,?,.23O&!

3GGH432CA!B%35%!%,6!412!C&2!I&&4!G1I3936&?A!,4?!2%&!O30H6!6.0&,?6!2%01H-%1H2!2%&!+87$!,4?!

12%&0! 9CG.%13?! 2366H&6! 34! 2%&! I1?CD! )30,9! 91,?! 3450&,6&6! 0,.3?9C! ,4?! .&,P! O30&G3,! H6H,99C!

155H06! 2%0&&! 21! F1H0!B&&P6! F1991B34-! 34F&52314/>! [Q3-H0&! "\D! EH034-! 2%36! .%,6&! JE/Y!$*5&99!

51H426!,0&!6&O&0&9C!0&?H5&?A!,4?!,92%1H-%!JEXY!$*5&996!&K.,4?!,4?!:*5&99!4HGI&06!,0&!412!

63-43F35,429C!,FF&52&?!IC!2%&!O30H6A!FH4523146!1F!2%&6&!5&99!2C.&6!2%,2!0&9C!14!JE/Y!$*5&996A!6H5%!

,6!JE/*?&.&4?&42!,423I1?C!.01?H52314A!,6!B&99!,6!2%16&!2%,2!0&LH30&!342,52!-&0G34,9!5&420&6!

[.,0235H9,09C!34!2%&!-,6201342&6234,9!20,52\!,0&!?360H.2&?!IC!2%&!9166/>D!$%&!3GGH4&!,523O,2314!

5,H6&?!34!2%36!,5H2&!.&031?!1F!34F&52314!,961!0&6H926!34!.01?H52314!1F!6&O&0,9!5C21P34&6!34!9,0-&!

LH,42323&6/TA!61G&!1F!2%&6&!0&2H04!21!410G,9!9&O&96!F1991B34-!,5H2&!34F&52314A!%1B&O&0!12%&06!

0&G,34! &9&O,2&?! 2%01H-%1H2! 34F&52314! 3459H?34-! (7*##A! (QW*n! ,4?! (7*"XD! 8423*34F9,GG,210C!

5C21P34&6! 6H5%! ,6! (7*"=! &K%3I32! ,! ?&9,C&?! 0&6.146&! 21! 2%&! ,5H2&! 34F&52314/<D! $%&! 036&! 34!

5C21P34&6!36!%3-%&0!2%,4!6&&4!H.14!34F&52314!B32%!12%&0!O30H6&6!5,.,I9&!1F!.&06362&45&!6H5%!

,6! %&.,23236*:! ['J:\! ,4?!%&.,23236*J! ['J)\A! .1663I9C! 34?35,234-! 2%,2! 2%&C! ,0&!412!G,P34-! ,!

I&4&F353,9! 514203IH2314! 21B,0?6! &FF&523O&! O30,9! 59&,0,45&D! (2! %,6! I&&4! 6H--&62&?! 2%,2! 2%&!



!
!

"<!

3GGH41.,2%191-C! -&4&0,2&?!IC! 2%&! 0&6.146&!G,C!I&! 51H42&0*.01?H523O&! ,4?!G,C!B106&4!

?36&,6&!.01-0&66314/TD!!

!

Q1991B34-! 2%36! .&,P! 34! O30&G3,A! O30,9! 91,?! 34! 2%&! I1?C!I&-346! 21! ?&5934&! ,4?! 0&,5%&6! ,! 6&2*

.1342A!B%35%!5,4!O,0C!F10!&,5%!34?3O3?H,9A!H6H,99C!IC!,..01K3G,2&9C!"==!?,C6!.162*34F&52314/>!

[Q3-H0&!"\D!86!O30,9!91,?!?&5934&6A!JE/Y!51H42!34!2%&!I911?!B399!0&2H04!21!4&,0!410G,9!9&O&96A!

2%1H-%!2%36!36!412!G30010&?!34!2%&!+87$/#D!Q1991B34-!2%&!&62,I936%G&42!1F!O30,9!6&2*.1342A!2%&!

34F&52314!5,4!0&G,34!H4?&0!5142019!F10!,!4HGI&0!1F!C&,06A!,92%1H-%!JE/Y!$*5&99!51H426!691B9C!

?&5934&!?H034-!2%36!.&031?D!8!0,.3?!?&5934&!34!I12%!JE/Y!,4?!JEXY!$*5&99!51H426!3GG&?3,2&9C!

.0&5&?&6! 2%&! ?&O&91.G&42! 1F! 8(EZA! ,! 62,-&! 1F! 2%&! ?36&,6&! ?&F34&?! IC! JE/Y! $*5&99! 51H426!

I&91B!#==!5&996lo9!,4?l10!2%&!.0&6&45&!1F!,4!8(EZ!?&F3434-!514?32314/XD!

!

!

9%1(/#&:;&<2(+#&=>?& %@-#2+%.@&A@,&+"#&$%B&$+A1#$&.-&=>?& %@-#2+%.@&CD.*A@&@(*#/A4$& >E?>FG&!"#$#&$+A1#$&A/#&
)A$#,&.@& +"#&A55#A/A@2#&.-&5.$%+%7#& %**(@#&*A/H#/$&($#,& -./&,#+#2+%.@&A@,&$+A1%@1&.-&=>?& %@-#2+%.@& %@&
$+A@,A/,& 4A)./A+./6& +#$+$I& A& J& $%1@&*A/H$& A& 5.$%+%7#& /#$(4+& A@,& A& K& $%1@& %@,%2A+#$& A& @#1A+%7#& /#$(4+G& !"#&
2.4.(/#,&4%@#$&%@,%2A+#&+"#&A55/.B%*A+#&+%*#&5.$+&%@-#2+%.@&+"A+&+"#$#&5.$%+%7#L@#1A+%7#&/#A,%@1$&A/#&7A4%,G&
D#5/.,(2#,&M%+"&5#/*%$$%.@&-/.*NOI&2.56/%1"+&PA$$A2"($#++$&P#,%2A4&'.2%#+6G&

!

!



!
!

"X!

EK]KEK D(.*+"T<&*?;"0.)H"'A;"A$H*%"(HH$%;"</<';H"

!

cH62!.0310!21!.&,P!O30&G3,A!2%&!F3062!'()*"!6.&53F35!JEXY!$*5&99!0&6.146&6!5,4!I&!?&2&52&?!34!

2%&!I911?>=h!>"D!^0310!21!2%36!.1342!2%&!O30,9!.1.H9,2314!36!9,0-&9C!%1G1-&4&1H6!B32%!F&B!63-46!

1F!&65,.&!I&34-!6&9&52&?!IC!2%&!3GGH4&!0&6.146&S#h!S<D!$%&!34323,9!JEXY!$*5&99!0&6.146&6!,0&!

H6H,99C! ?30&52&?! 21B,0?6! ,! F&B! .&.23?&! &.321.&6! ,4?! 1F2&4! -&4&0,2&! 2%&! 0,.3?! 6&9&52314! 1F!

&65,.&!GH2,426! 9&,?34-! 21! 9166!1F! 2%&!,423-&4!,4?! 0&6.146&A! ,92%1H-%!155,6314,99C!.,23&426!

%,O&!?36.9,C&?!&FF&523O&!34323,9!JEXY!$*5&99!0&6.146&6!2%,2!0&G,34!3421!5%01435!34F&52314>"h!>#h!

>Sh!>/h!>>h!>TD!!

!

ZHI6&LH&42! JEXY!$*5&99! 0&6.146&6! 2%,2! ,0&! 6&&4! F1991B34-! 2%36! 34323,9!B,O&! 34?H5&! FH02%&0!

6&9&52314!1F!2%&!O30H6!,4?!-&4&0,2&!-0&,2&0!?3O&0632C!,G14-!O30,9!6&LH&45&6!34!2%&!.,23&42>"D!

(4!61G&!.,23&426!,!G341032C!1F!2%&6&!0&6.146&6!34!61G&!.,23&426!34?H5&!5%,4-&6!2%,2!,..&,0!

21!0&?H5&!O30,9!F324&66!,4?!691B!0&.935,2314A!.01O3?34-!,4!&FF&523O&!0&6.146&><A!12%&06!6%1B!41!

10! 691B! 6&9&52314! 1F! &65,.&!GH2,426! 34! 2%&30! 2,0-&2! &.321.&D! $%36! 36! 61G&23G&6! ?H&! 21! 2%&!

34,I3932C!1F! 2%&!O30H6!21!GH2,2&!2%&6&!0&-3146!B32%1H2! 34?H534-!63-43F35,42! F324&66!51626A!,4?!

G,0P6!,4!&FF&523O&! 3GGH4&!0&6.146&>Xh!>fD! (4323,9!'()*"!6.&53F35!,423I1?C!0&6.146&6!,0&!,961!

6&&4!,2!,01H4?!2%&!23G&!1F!.&,P!O30&G3,![Q3-H0&!"\D!$%&6&!,423I1?3&6!,0&!,9G162!,9B,C6!414*

4&H20,93634-! ,4?! ?30&52&?! 21B,0?! 2%&! -./"! .012&34T=D! $%&! ,..&,0,45&! 1F! 4&H20,93634-!

,423I1?3&6!36!412!H6H,99C!6&&4!H4239!6&O&0,9!G142%6!F1991B34-!34323,9! 34F&52314h!,2!,01H4?!2%&!

23G&!2%,2!O30,9!6&2*.1342!36!0&,5%&?D!(2!%,6!FH02%&0!I&&4!6%1B4!2%,2!2%&!G,V1032C!1F!6&9&52314!

.0&66H0&6!,66153,2&?!B32%!0&?H52314!1F!O30,9!91,?!F1991B34-!.&,P!O30&G3,!,..&,0!21!I&!5,H6&?!

IC! JEXY! $*5&99! 0&6.146&6! 21! 2%&! O30H6>"D! Z1G&! H4&K.9,34&?! GH2,23146! 51H9?! I&! ?H&! 21!

0&O&06314!1F!GH2,23146!20,46G322&?!F01G!2%&!.0&O31H6!%162T"h!T#A!10!51H9?!I&!?H&!21!6&9&52314!

.0&66H0&!F01G!4,2H0,9!P399&0![W@\!5&996!B%35%!%,O&!,961!I&&4!6%1B4!21!I&!,I9&!21!5142019!O30,9!

0&.935,2314! 34! 51GI34,2314! B32%! 5&02,34! %HG,4! 9&HP15C2&! ,423-&46! ['78\D! Q10! &K,G.9&A!

@(RSE7"l@(RSEZ"*&K.0&6634-!W@!5&996!%,O&!I&&4!6%1B4!21!&K.,4?!?H034-!,5H2&!34F&52314!34!



!
!

"f!

'78! :B/*.166&6634-! 34?3O3?H,96! ,4?! ,0&! ,I9&! 21! 5142019! 2%&! 0&.935,2314! 1F! 2,0-&2! 5&996!

&K.0&6634-!2%&6&!'78!G19&5H9&6!!"#$!%&'TSh!T/D!

!

$%&!,I3932C!,4?!0&LH30&G&42!F10!JEXY!$*5&996!21!5142019!34323,9!O30&G3,!,4?!21!&62,I936%!,!6&2*

.1342!F10!2%&!O30,9!91,?!%,6!I&&4!?&G14620,2&?!34!R%&6H6!U,5,LH&6!F1991B34-!34F&52314!B32%!

Z()D!E&.9&2314!1F!JEXY!$*5&996!34!I12%!,5H2&!,4?!5%01435!34F&52314!9&?!21!2%&!9166!1F!5142019!1F!

O30&G3,! 34! 2%&6&! ,43G,96T>D! QH02%&0G10&A! 5&02,34!'78! 59,66*"! 2C.&6! ,0&! 62014-9C! ,66153,2&?!

B32%! ,92&0&?! ?36&,6&! .01-0&66314! 34! '()*"D! $%36! B,6! 0&5&429C! 514F30G&?! 34! -&41G&! B3?&!

,66153,2314! 62H?3&6! [+]8Z\!,4?! 0&9,2&?! 62H?3&6! 911P34-!,2! ,66153,23146! F10!.012&52314! F01G!

'()*"!?36&,6&!.01-0&66314TTh!T<h!TXD!

!

EK[K >A;"A$H*%"(HH$%;"</<';H"*%,"'A;".;<?)%<;"')"1CD"(%0;&'()%"

!

]%39&! 4&H20,93634-! ,423I1?3&6! ?1! &O&42H,99C! ,..&,0! 34! G,4C! .,23&426A! 2%&6&! ,0&! H6H,99C!

620,34*6.&53F35! ,4?! ,0&! ?30&52&?! 21B,0?6! 2%&! F1H4?&0! O30H6A! 2%&0&F10&! 4&H20,93634-! 149C! ,!

6G,99! .01.102314! 1F! 2%&! O30H6! 34! 2%&! %162! ,2! 2%&! 23G&! 1F! 2%&30! ,..&,0,45&Tfh!<=D! '1B&O&0A! ,!

G341032C!1F!.,23&426!B399!?&O&91.!,423I1?3&6!2%,2!,0&!I01,?9C!4&H20,93634-<"D!$%&!.,23&42!?1&6!

412!I&4&F32!F01G!34?H52314!1F!I01,?9C!4&H20,93634-!,423I1?3&6![:W8:6\!,6!O30,9!&65,.&!155H06!

&,639C! F10! ,4C! 14&! ,423I1?C<#h! <SA! %1B&O&0! 51GI34,23146! 1F! :W8:6! %,O&! I&&4! 2&62&?! ,6!

.01.%C9,52356!,4?!,6! 20&,2G&42!620,2&-3&6A!,4?!%,O&!61! F,0!%,O&!G&2!B32%! 93G32&?!6H55&66</D!

]%39&! &9353234-! I01,?9C! 4&H20,93634-! ,423I1?3&6! F1991B34-! O,5534,2314! 0&G,346! ,! 63-43F35,42!

,0&,!1F!0&6&,05%<>A!,4?!34?&&?!%,6!-&4&0,2&?!0&4&B&?!342&0&62!F1991B34-!2%&!G3K&?!0&6H926!1F!

$*5&99!O,5534&! 203,96! 34!0&5&42!C&,06<Th!<<A! FH02%&0!&K,G34,2314!1F!5&99H9,0!0&6.146&6! 2%,2!I&62!

5142019! 2%36! ?36&,6&! 34! 4,2H0,9! 34F&52314A! ,4?! .,0235H9,09C! 1F! 3GGH4&! 0&6.146&6! 2%,2! ,0&!

,66153,2&?!B32%!.012&523O&!&FF&526<Xh!<f!G,C!.01O3?&!3463-%2!3421!3G.01O34-!3GGH4&!5142019!34!

,99! 34F&52&?! 34?3O3?H,96D!]&! ,0&! 2%&0&F10&! 5145&420,234-! 14! 2%&! 5&99H9,0! 0&6.146&! 21! '()*"!

34F&52314!34!2%36!62H?CA!,4?!34!.,0235H9,0!2%&!2B1!,0G6!1F!2%&!3GGH4&!6C62&G!2%,2!%,O&!I&&4!



!
!

#=!

,66153,2&?!B32%!3G.01O&?!5142019!1F!2%&!?36&,6&!34!5&02,34!34?3O3?H,96A!2%&!JEXY!$*5&996!,4?!

2%&!W@!5&996D!

EK[KEK >A;"&;++$+*."(HH$%;".;<?)%<;"

!

$*5&996!,0&!5&996!1F!2%&!9CG.%15C2&!934&,-&!2%,2!9&,O&!2%&!I14&!G,001B!?H034-!?3FF&0&423,2314!

,4?! F3436%! ?&O&91.G&42! 34! 2%&! 2%CGH6X=D! $%&6&! 5&996! 0&51-436&! ,423-&46! 2%01H-%! ,! $*5&99!

0&5&.210!14!2%&30!6H0F,5&D!$%36!0&5&.210!I34?6!.&.23?&6! 34!51G.9&K!B32%!2%&!'78!.0&6&42&?!

14!2%&!5&99!6H0F,5&!1F!,423-&4*.0&6&4234-!5&996![8^J\D!!

!

$%&! ?&O&91.G&42! 1F! $*5&996! 36! ,551G.936%&?! 2%01H-%! ,! 6&03&6! 1F! 62,-&6A! F01G! 934&,-&!

51GG32G&42! ,4?! 2%CG35! 5191436,2314A! 21! 51*0&5&.210! &K.0&66314! ,4?! 2%&! F10G,2314! ,4?!

6&9&52314!1F!FH452314,9!$*5&99!0&5&.210![$JR\X"![Q3-H0&!#\D!734&,-&!51GG32G&42!I&-346!I&F10&!

2%CG35!5191436,2314!,4?!155H06!2%01H-%1H2!2%&!&,09C!62,-&6!1F!2%CG15C2&!?&O&91.G&42D!`,09C!

G,0P&06!1F! 2%CG15C2&!.12&423,9! ,4?! 2%CGH6*%1G34-!,0&! 2%&!&K.0&66314!1F!JJRf!,4?!JJR<!

5%&G1P34&!0&5&.2106!14!2%&!?1HI9&!4&-,23O&![EW\!9CG.%13?!.01-&43210!5&99!6H0F,5&X#h!XSD!$%&!

,523O,2314! 1F! 2,0-&2! -&4&6! ?1B4620&,G! F01G! 2%&! 4125%"! 0&5&.210! ,961! .01G12&6! $*934&,-&!

51GG32G&42! B%&4! 2%&! 4125%! 93-,4?! ?&92,*93P&! /! [E7/\! 36! &451H42&0&?! 34! 2%&! 2%CG35!

&4O3014G&42X/h!X>h!XTD!$%H6!2%&!$*5&99!?&O&91.G&42!.01-0,GG&!36!34323,2&?!2%01H-%!2%&!&FF&526!

1F! 4125%"! ,523O,2314! ,914-! B32%! 2%&! ,523146! 1F! 20,46503.2314! F,52106! 3459H?34-! RH4K"! ,4?!

+8$8*SX<h!XXh!Xfh!f=D!

!

!



!
!

#"!

!

9%1(/#&Q;&<&)A$%2&$2"#*A+%2&$".M%@1&+"#&$+A1#$&.-&RS&!E2#44&,#7#4.5*#@+& -/.*&+"#&#A/46&,.()4#&@#1A+%7#&
+"6*.26+#& +.& +"#& $%@14#& 5.$%+%7#& T0NJ& A@,& T0UJ& RS& !E2#44$& -.44.M%@1& 5.$%+%7#& A@,& @#1A+%7#& $#4#2+%.@&
5/.2#$$#$G&

!

82!2%&!EWS!?&O&91.G&42,9!62,-&!1F!$*9CG.%15C2&6A!2%&!$*5&99!0&5&.210!I&-346!0&,00,4-&G&42D!

$%&!$*5&99!0&5&.210!36!G,?&!H.!F01G!2B1!5%,346!2%,2!,0&!F10G&?!IC!0&,00,4-&G&42!1F!6&O&0,9!

-&4&! 6&-G&426! 21! F10G! ,! 634-9&! FH452314,9! $*5&99! 0&5&.210! 6&LH&45&A! B%35%! 5,4! 2%&4! I&!

&K.0&66&?D! $%36! F10G6! ,! .012&34! 5142,3434-! F1H0! 3GGH41-91IH934*93P&! ?1G,346! B32%! ,!

20,46G&GI0,4&!0&-314!,4?!,!6%102!5C21.9,6G35!2,39D!$%0&&!%C.&0O,03,I9&!911.6!14!&,5%!1F!2%&!

$JR! 5%,34! O,03,I9&! 0&-3146! ,0&! 915,2&?! 14! 2%&! ,423-&4*I34?34-! 6H0F,5&! 1F! 2%&! $JR! ,4?!

0&63?H&6! 34! 2%&6&! 911.6! ,0&! 2%&! 5142,52! 0&63?H&6! 34! 2%&! 342&0,52314! I&2B&&4! 2%&! $*5&99!

0&5&.210!,4?!2%&!'78*.&.23?&!51G.9&Kf"h!f#D!$%&0&!,0&!F1H0!2C.&6!1F!5%,34!&451?&?!F10!2%&!$*

5&99!0&5&.210!34!2%&!-&41G&i!2%&!pA!qA!r!,4?!nD!$%&!p!,4?!q!5%,346!F10G!2%&!$*5&99!0&5&.210!F10!

514O&42314,9!JE/Y!,4?!JEXY!$*5&996A!B%39&!2%&!n!,4?!r!5%,346!F10G!2%&!$JR!1F!,!?3623452!6&2!

1F!$*5&996!9,0-&9C!0&51-43634-!414*.&.23?&A!.%16.%10C9,2&?!,423-&46fSh!f/D!

!

$%&!51462,42![J\!6&-G&42A!1F!B%35%!2%&0&!,0&!"*#!&451?&?!34!2%&!-&0G934&!F10!&,5%!5%,34A!36!

V134&?! 21! ,! O,03,I9&! 0&-314!G,?&!H.! F01G!,! 51GI34,2314!1F! O,03,I9&! [)\A! ?3O&0632C! [E\A! ,4?!

V13434-! [c\! 6&-G&426! [41! E! 6&-G&42! 34! 2%&! p! ,4?! n! 5%,346\A! F10! B%35%! 2%&0&! ,0&! G,4C!

DN1! DN2! DN3! DP!DN3b!

DN3b! CD4!

CD8!

!"-selection  

#-selection  

$#-selection  

Proliferation 
and expression 

of CD4 and 
CD8 



!
!

##!

6&LH&45&6!&451?&?!34!2%&!-&41G&D!82!2%&!EWS!62,-&A!2%&!$JR!qA!n!,4?!r!5%,346!,0&!,99!,I9&!21!

H4?&0-1!0&,00,4-&G&42X"h!f>D!8!G341032C!1F!$*5&996!F10G34-!,!FH452314,9!r!,4?!n!5%,34!.0310!21!

,! FH452314,9!q!5%,34!B399!-1!14! 21! F10G!nr!$*5&996fTA!B32%! 2%&!0&G,34?&0! F10G34-!pq!$*5&996D!

$%36! .015&66! 36! P41B4! ,6! q*6&9&52314! 34! pq! $*5&996! ,4?! nr*6&9&52314! 34! 2%&! nr*934&,-&D!

E3FF&0&423,9!20,46503.2314,9!,523O,2314!36!6&&4!34!2%&6&!2B1!6HI6&26D!$%36!155H06!F1991B34-!2%&!

6H55&66FH9!.01?H52314!1F!&32%&0!nr!10!q!5%,346!,2!2%&!EWS!62,-&!,4?!G,C!FH02%&0!?3FF&0&423,2&!

2%&!.1.H9,23146f<h!fXD!$%&!0&,00,4-&G&42!1F! 2%&6&!5%,346! 36! 51420199&?!IC! 2%&!-&4&!.01?H526!

R8+*"! ,4?! R8+*#! F01G! 2%&! 0&51GI34,2314! ,523O,234-! -&4&6! [R8+\D! $%&6&! .012&346! 34323,2&!

,4?! 0&-H9,2&! 0&,00,4-&G&42! H634-! 414*%1G191-1H6!EW8! &4?! V13434-! [W'`c\!G,5%34&0C! 21!

V134!2%&!$JR!-&4&!6&-G&426ffD!c13434-!1F!2%&!c!21!E!6&-G&426!155H06!.0310!21!2%&!V13434-!1F!2%&!

)! 21! 2%&!Ec! 6&-G&426D!$%&! V13434-!1F! 2%&! 6&-G&426! 34! 2%36! 10?&0! 36! .,029C! 51420199&?!IC! 2%&!

0&51GI34,2314!63-4,9!6&LH&45&6!.0&6&42!,2!&32%&0!&4?!1F!&,5%!6&-G&42D!$%&6&!5,4!5146362!1F!

&32%&0!"#!10!#S!4H59&123?&6A!,4?!V13434-!B399!H6H,99C!149C!2,P&!.9,5&!I&2B&&4!6&-G&42!&4?6!

5142,3434-! %&2&01-&4&1H6! 63-4,9! 6&LH&45&6"==A! ,92%1H-%! 2%36! 36! 412! 2%&! 149C!G&5%,436G! 1F!

5142019D!$%&!E!6&-G&426!5,4!I&!V134&?!21!2%&!c!6&-G&42!2%01H-%!&32%&0!?&9&2314!10!34O&06314!

1F!2%&!6&-G&426A!%1B&O&0A!2%&0&!36!,!62014-!.0&F&0&45&!F10!?&9&2314,9!346&02314"="h!"=#D!

!

!8??32314,9! ?3O&0632C! 36! .01O3?&?! 34! 2%&! $JR! IC! ,4! &4_CG&! P41B4! ,6! 2&0G34,9!

?&1KC4H59&123?&! 20,46F&0,6&! [$?$\A! B%35%! ,??6! ?3O&0632C! ,2! 2%&! VH4523146! 1F! 2%&! 6&-G&426!

2%01H-%! 2%&! ,??32314! 1F! 6&O&0,9! H42&G.9,2&?! 4H59&123?&6"=Sh! "=/h! "=>D! $%&! ,??32314! 1F! 2%&6&!

H42&G.9,2&?!4H59&123?&6!5,4!0&6H92!34!F0,G&!6%3F26!Sd!1F!2%&!,??32314A!-3O34-!,!G,V1032C!1F!$JR!

6&LH&45&6!2%,2!,0&!.,029C!1H2!1F!F0,G&!,4?!H4,I9&!21!F10G!,!FH452314,9!5%,34D!$%&!VH4523146!1F!

2%&!)A!E!,4?!c!6&-G&426!1F! 2%&!$JR!5%,34![)!,4?!c!6&-G&426! 34!2%&!$JRp!5%,34\!&451?&!2%&!

0&-314!1F!2%&!$JR!2%,2!B399!I&51G&!2%&!JERS!911.!34!2%&!-&4&!.01?H52D!$%&!6&LH&45&!1F!2%36!

911.!36!2%&0&F10&!%3-%9C!?3O&06&!34!FH452314,9!$JR!,4?!36!2%&!0&-314!1F!2%&!0&5&.210!2%,2!F10G6!

2%&! .03G,0C! 5142,52! B32%! 2%&! .&.23?&! ,423-&4! 34! 2%&! G,V1032C! 1F! $JR*'78! 51G.9&K&6!

1I6&0O&?! 21! ?,2&"=Th!"=<h!"=XD! Q10G,2314! 1F! ,! FH452314,9! q! 5%,34! 36! 0&51-436&?! IC! .,3034-! 2%&!

$JRq! -&4&! .01?H52!B32%! ,! .0&*$JRp! 5%,34! ,4?! 2%&! &K.0&66314! 1F! 2%36! .0&*$JR! 14! 2%&! 5&99!



!
!

#S!

6H0F,5&X"h!"=fD! R&51-432314! 1F! 2%36! .0&*$JR! 34,523O,2&6! 2%&! R8+! -&4&6! ,4?! .0&O&426! FH02%&0!

$JRq!F10G,2314""=D!$%&!63-4,9934-!&O&426!F1991B34-!2%&!&K.0&66314!1F!2%&!.0&*$JR"""h!""#!,961!

34?H5&! .0193F&0,2314! 1F! 2%&! $*5&99! ,4?! 2%&! &K.0&66314! 1F! I12%! 2%&! JE/Y! ,4?! JEXY! 51*

0&5&.2106D!82!2%36!62,-&A!2%&!5&99!36!P41B4!,6!,!?1HI9&!.16323O&![E^\!2%CG15C2&D!!

!

R&,00,4-&G&42!1F! 2%&!$JRp! 5%,34!155H06! F1991B34-!.0193F&0,2314! ,4?!&K.0&66314!1F! 2%&! 51*

0&5&.2106! B32%! 0&*,523O,2314! 1F! R8+*"! ,4?! #ffh! ""SD! $%36! 5,4! 155H0! H4239! ,! 6H55&66FH9!

0&,00,4-&G&42!36!1I2,34&?!,4?!36!412!93G32&?!IC!,99&935!&K59H6314D!$*5&996!B32%!FH452314,9!$JR!

B399! 2%&4! H4?&0-1! .16323O&! ,4?! 4&-,23O&! 6&9&52314""/D! $*5&996! ,0&! .16323O&9C! 6&9&52&?! F10!

0&51-432314! 1F! '78! G19&5H9&6A! IH2! 4&-,23O&9C! 6&9&52&?! 3F! 2%36! 0&51-432314! 36! 62014-! 34!

51G.9&K&6!34O19O34-!.0&6&42,2314!1F!6&9F*.&.23?&6"">D!^0&6&42,2314!1F!6&9F*.&.23?&6A! F1H4?!34!

G162! 3GGH4191-35,99C! ,55&663I9&! 632&6! 34! 2%&! I1?CA! 155H06! 14! 2%&! 6H0F,5&! 1F! G&?H99,0C!

&.32%&93,9! 5&996! 1F! 2%&! 2%CGH6! ,4?! 36! .,029C! -1O&04&?! IC! 2%&! &FF&526! 1F! 2%&! ,H213GGH4&!

0&-H9,210! [8(R`\! 20,46503.2314! F,5210""T! ,4?! 2%&!.0&6&45&!1F! ,! 2%CGH6*6.&53F35!.012&,61G,9!

6HIH432!q>2A!B%35%!&4%,45&6!2%&!.01?H52314!1F! 2%&!'78!59,66*"!.&.23?&!0&.&02130&""<D!Z1G&!

$*5&996!.166&6634-!62014-9C!6&9F*.&.23?&*'78!0&,523O32C!B399A!3462&,?!1F!H4?&0-134-!5&99!?&,2%A!

I&51G&!,!2C.&!1F!$*0&-H9,210C![$R`+\!5&99""Xh!""fD!

EK[K6K >A;"=B^c"*%,"=B[c">3&;++<""

!

EH034-!2%&!62,-&6!1F!6&9&52314!F1991B34-!2%&!.01?H52314!1F!6H55&66FH99C!0&,00,4-&?!$JRA!5&996!

2%,2! 6%1B!B&,P! 0&51-432314! 1F!'78!B399! ?1B4*0&-H9,2&! &32%&0! 2%&!JEXY!10! JE/Y! 0&5&.210D!

$%&!?&536314!1F!B%35%!1F! 2%&6&!51*0&5&.2106! 36!?1B4*0&-H9,2&?!,4?!%1B!2%&!F34,9!'78!59,66!

6.&53F3532C!1F!2%&!$*5&99!36!?&53?&?!0&LH30&6!FH02%&0!62H?CA!%1B&O&0A!6&O&0,9!G&5%,436G6!%,O&!

I&&4!.01.16&?!,6!34O&623-,2314!1F!2%36!.015&66!%,6!.01-0&66&?D!$%&!620&4-2%!1F!63-4,9!G1?&9!

[Q3-H0&! S8\! ,4?! 2%&! P34&235! 63-4,9934-! G1?&9! [Q3-H0&! S:\! ,0&! 2B1! 0&5&42! G1?&96D! JH00&42!

&O3?&45&!6H--&626!2%,2!1F!2%&6&A!2%&!P34&235!63-4,9934-!G1?&9!36!93P&9C!21!I&!9,0-&9C!5100&52!?H&!



!
!

#/!

21! 2%&!&K2&4?&?!63-4,9934-! 23G&!0&LH30&?! F10! 2%&!?&O&91.G&42!1F!JE/Y!5&996!51G.,0&?!B32%!

JEXY!5&996"#=h!"#"h!"##D!$%1H-%!61G&!?3FF&0&45&6!34!$JR!I34?34-!21!'78!59,66*"!,4?!59,66*#!%,O&!

I&&4!1I6&0O&?"#Sh!"#/!2%&0&!36!5H00&429C!41!59&,0!?3623452314!I&2B&&4!$JR!0&51-43634-!59,66*"!

10!59,66*#A! 34?&&?A!$JR!%,O&!I&&4!6%1B4!21!I34?!I12%!'78!59,66*"!,4?!59,66*#!34!620H52H0,9!

62H?3&6! 34! 2%&! ,I6&45&! 1F! 2%&! 51*0&5&.210"#>D! QH02%&0G10&! 34! G1H6&! G1?&96! B%&0&! JE/Y!

&K.0&66314! 36! ,I01-,2&?A! JEXY! $*5&996! 2%,2! 0&51-436&! U'J! 59,66*#! %,O&! I&&4! 6%1B4! 21!

?&O&91."#TD!E3FF&0&423,9!0&LH30&G&426!1F!61G&!$JR!F10!51*0&5&.210!63-4,9934-!,961!,??!21!2%&!

51G.9&K32C!1F!2%36!6C62&G"#<D!

!

!

9%1(/#&V;&<&)A$%2&$2"#*A+%2&.-&+"#&5/.5.$#,&*.,#4$&-./&2.E/#2#5+./&$#4#2+%.@&%@&+"6*.26+#$&<G&'+/#@1+"&.-&
$%1@A4&*.,#4&A@,&WG&X%@#+%2&$%1@A44%@1&*.,#4G&

!

QH452314,99CA! JEXY! ,4?! JE/Y! 5&996! ,0&! ?3O3?&?! 3421! ?3623452! .%&412C.&6! IC! 2%&30! 5C21P34&!

6&50&2314!.,22&046!,4?!2%&!&FF&5210!FH4523146!2%,2!2%&C!5,00C!1H2D!$%&!G,V1032C!1F!JEXY!$*5&996!

F10G!,!6HI6&2!P41B4!,6!$J"!&FF&5210!5&996!2%,2!,0&!5%,0,52&036&?!IC!2%&!&K.0&66314!1F!-&4&6!

F10! 2%&! .01?H52314! 1F! (QW*n! ,4?! .&0F1034! F1991B34-! ,423-&4! 0&51-432314"#Xh!"#fD! JEXY! $*5&996!

G,C!.01?H5&!,??32314,9!5C21P34&6!6H5%!,6!$WQ*p!,4?!(7#!F1991B34-!,523O,2314A!34!B%35%!5,6&!
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! 
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! 

DP 
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DP 
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A. B. 
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#>!

2%&C!,0&!P41B4!,6!.19CFH452314,9!$*5&996!,4?!G,C!%,O&!G1?3F3&?!&FF&5210!5,.,532C!51G.,0&?!

B32%!JEXY!$*5&99!.01?H534-!,!634-9&!5C21P34&"S=h!"S"h!"S#D!

!

8523O,2314!1F!2%&6&!5&996!155H06!34!2%&!9CG.%!41?&A!B%&4!2%&C!0&51-436&!,4?!,0&!,523O,2&?!IC!

,423-&4! .0&6&42&?! 34! 51G.9&K! B32%! '78! 14! 2%&! 6H0F,5&! 1F! ,! EJ! 2%,2! %,6! G,2H0&?! 34! 2%&!

.&03.%&0C"SSh!"S/D!$%36!0&6H926!34!2%&!&K.0&66314!1F!2%&!p!5%,34!1F!2%&!(7#!0&5&.210![JE#>\!,4?!

JETfD!JE#>!?03O&6!5914,9!&K.,46314!1F!2%&!$*5&99!34!2%&!.0&6&45&!1F!(7*#"S>A!B%35%!36!.01?H5&?!

IC!2%&!4&B9C!,523O,2&?!JEXY!$*5&99"S"h!"STh!"S<D!JETf!FH4523146!21!0&2,34!,523O,2&?!JEXY!$*5&996!

34! 2%&! 9CG.%! 41?&6! ?H034-! 2%36! 34323,9! &K.,46314! 2%01H-%! 2%&! 34%3I32314! 1F! Z"^"A! B%35%! 36!

0&LH30&?! 21! ,991B! 9CG.%15C2&6! 21! 9&,O&! 2%&! 9CG.%! 41?&D! $%36! 0&6H926! 34! ?0,G,235! 5914,9!

&K.,46314!34!2%&!.0&6&45&!1F!(7*#A!,423-&4!,4?!623GH9,210C!0&5&.2106!6H5%!,6!:<![JEX=lXT\!

14! 2%&! 6H0F,5&! 1F! EJ6A! ,4?! 2%&! ,5LH3632314! 1F! ,4! &FF&5210! .%&412C.&D! Q1991B34-! 2%36! 2%&!

,523O,2&?!$*5&996!,0&!0&9&,6&?!3421!2%&!.&03.%&0C!21!5,00C!1H2!&FF&5210!FH4523146"SXh!"SfD!

!

84!3G.102,42!&FF&5210!FH452314!1F!JEXY!$*5&996!36!2%&30!5C2121K3532CA!B%35%!5,4!I&!5,003&?!1H2!

34!14&!1F!2B1!B,C6D!$%&!F3062!36!2%&!0&9&,6&!1F!.&0F1034!,4?!-0,4_CG&6!F01G!-0,4H9&6!6210&?!

B32%34! 2%&! 5&99h! H.14! &K.16H0&! 21! 5,953HG! 3146! 34! 2%&! &K20,5&99H9,0! F9H3?A! .&0F1034!

GH923G&036&6!,4?!F10G6!.10&6!2%01H-%!B%35%!2%&!G3K2H0&!1F!.012&,6&6!3459H?34-!-0,4_CG&!8!

,4?!:!5,4!.,66!2%01H-%!,4?!34323,2&!,.1.21636!1F!2%&!5&99A!2%36!.015&66!2,P&6!149C!G34H2&6!21!

155H0"/=h! "/"h! "/#D! $%&! 6&514?! .,2%B,C! 34O19O&6! 20,46503.2314,9! ,523O,2314! 1F! 2%&! Q,6! 93-,4?!

[Q,67\! ,4?! 61! 0&LH30&6! 6&O&0,9! %1H06! 21! 34?H5&D! $%36! 93-,4?!I34?6! 21! Q,6! 14! 2%&! 2,0-&2! 5&99!

6H0F,5&!,4?!34?H5&6!,.1.21636!2%01H-%!,523O,2314!1F!2%&!5,6.,6&!5,65,?&"/SD!

!

$%&!?3FF&0&423,2314!,4?!&FF&5210!.%&412C.&6!1F!JE/Y!$*5&996!,0&!G10&!?3O&06&!2%,4!2%,2!1F!2%&!

JEXY!934&,-&A!,4?!?3FF&0!G,0P&?9C!34!&FF&5210!FH452314D!'1B&O&0A!,!G341032C!1F!JE/Y!$*5&996!

%,6!I&&4!6%1B4!21!.166&66!5C2121K35!&FF&5210!FH4523146!63G39,0!21!2%,2!1F!2%&!JEXY!$*5&99"//h!

"/>h!"/Th!"/<A! 2%1H-%! 2%&! 0&9,23O&! H6&! 1F! 2%&! .,2%B,C6! 1F! 5C2121K3532C! G,C! ?3FF&0! F01G! 2%,2! 1F!

59,6635,9!JEXY!$*5&996"/<D!$%&!G,V1032C!1F!JE/Y!$*5&996!,0&!?3O3?&?!3421!6HI6&26!I,6&?!14!2%&30!



!
!

#T!

.,22&04!1F! 5C21P34&! 6&50&2314!,4?! 3459H?&!$'"A!$'#A!$'"<!,4?!$R`+! 6HI6&26"/XD! Z1G&!62H?3&6!

%,O&! ?&6503I&?! ,??32314,9! 6HI6&26! 3459H?34-! $'SA! $R"! ,4?! $'f! 5&996A! &,5%! .01?H534-! ,!

63-4,2H0&!5C21P34&"/fh!">=h!">"h!">#D!E3FF&0&423,2314!1F! 2%&6&!6HI6&26!1F!JE/Y!$*5&996! 36!G&?3,2&?!

2%01H-%!G1?3F35,2314!1F!5%01G,234!620H52H0&A!.,029C!?&.&4?&42!14!2%&!5C21P34&!&4O3014G&42!

,2! 2%&! 23G&!1F!,423-&4!&K.16H0&">SD!$%36!G1?3F35,2314!,991B6!20,46503.2314,9!0&-H9,2106!6H5%!

,6!$*I&2!34!$'"!5&996!,4?!+8$8*S!34!$'#!5&996!21!,55&66!-&4&6!F10!.01?H52314!1F!5&02,34!6&26!1F!

5C21P34&6">/h!">>h!">TD!

!

$'"!5&996!,0&!5%,0,52&036&?!IC!2%&30!.01?H52314!1F!(QWn!,4?!2%&30!0&6.1463O&4&66!21!(7"#"><h!

">XD! $%&! .01?H52314! 1F! 5C21P34&6! 6H5%! ,6! 2%&! $WQ! F,G39CA! (7*#! ,4?! +U*JZQ! 36! ,961!

5%,0,52&036235!1F!2%36!6HI6&2">fD!$'#!5&996!,0&!5%,0,52&036&?!IC!2%&!.01?H52314!1F!(7/!,6!B&99!,6!

2%,2! 1F! (7"S! ,4?! (7>! ,4?! $'"<! 5&996! IC! 2%&! .01?H52314! 1F! (7"<8A! QA! (7T! ,4?! $WQ">fD! $%&!

&FF&5210!0&6.146&6!1F!2%&6&!5&996!,0&!9,0-&9C!G&?3,2&?!IC!2%&!&FF&526!2%&30!5C21P34&!.01?H52314!

%,O&! 14! 12%&0! 5&99! 2C.&6A! I12%! 915,99C! 34! 2%&! 2366H&6! ,4?! 6C62&G35,99C! ,4?! 14! 3GGH4&!

0&6.146&6!6H5%!,6!,423I1?C!3612C.&!.01?H52314D!!

!

$%&!G,V10! 5C21P34&! 1F! 2%&! $'"! 5&99! 6HI6&2A! (QW*n! ,526! 14! ,! 4HGI&0! 1F! 344,2&! ,4?! ,?,.23O&!

3GGH4&!5&99!2C.&6!21!.01G12&!,!.01*34F9,GG,210C!0&6.146&D!$%36!,526!21!34?H5&!G,2H0,2314!

,4?! H.*0&-H9,2314! 1F! '78! 59,66*#! 14! EJ6A! .%,-15C21636! 1F! .,2%1-&46! ,4?! 34F&52&?! 5&996! IC!

G,501.%,-&6!,4?!H.*0&-H9,2314!1F!2%&!,423G3501I3,9!1K3?,23O&!6C62&G6![W8E^'!1K3?,6&!,4?!

3WeZ\!,6!B&99!,6!.01G1234-!,523O,2314A!0&50H32G&42!,4?!5C2121K3532C!1F!JEXY!$*5&996!,4?!W@!

5&996"T=h!"T"D!(4!$'#!5&996!2%&!.01?H52314!1F!(7*/!,4?!(7*"S!34?H5&6!2%&!,92&04,23O&!,523O,2314!1F!

G,501.%,-&6"T#A!B%35%!.01?H5&!5%&G1P34&6!2%,2!,220,52!&16341.%396!,4?!I,61.%396!21!2%&!632&!

1F!34F&52314D!$%&!0&6.146&!21!2%&6&!5C21P34&6!36!FH02%&0!5%,0,52&036&?!IC!2%&!34?H52314!1F!,423*

34F9,GG,210C!5C21P34&6!6H5%!,6!(7*"="TSA!H.*0&-H9,2314!1F!0&5&.2106!F10!0&51-432314!1F!FH4-,9!

,423-&46! 6H5%! ,6! ?&5234A! ,6!B&99! ,6! &4_CG&6! 2%,2! ?&-0,?&! 5%3234"T/D! (7*/! ,4?! (7"S! ,961! H.*

0&-H9,2&! GH534! -&4&6! ,4?! 3450&,6&! 2H041O&0! ,2! GH516,9! &.32%&93,A! B%39&! (7*>! ,4?! (7*f!

.01G12&!.01?H52314!,4?!6H0O3O,9!1F!&16341.%396A!I,61.%396!,4?!G,62!5&996"T>D!Q34,99CA!2%&!(7*



!
!

#<!

"<! ,4?! (7*T! 5C21P34&!.01?H5&?!IC! 2%&!$'"<! 5&99! 6HI6&2! ,52! 14! 915,9! &.32%&93,9A! 6201G,9! ,4?!

&4?12%&93,9!5&996!21!H.*0&-H9,2&!.01?H52314!1F!34F9,GG,210C!5%&G1P34&6!,4?!%,&G,21.13&235!

-01B2%! F,52106! 2%,2! .01G12&! 2%&! .01?H52314! ,4?! 0&9&,6&! 1F! 4&H201.%396! ,4?! G1415C2&6A!

34323,234-!,!915,9!.01*34F9,GG,210C!0&6.146&"TTh!"T<D!

!

(4! 2%&30! .01?H52314! 1F! 2%36! ,00,C! 1F! 5C21P34&6! ,4?! 2%&30! .01G12314! 1F! ,..01.03,2&! 3GGH4&!

0&6.146&! 21! 34F&52314A! 2%&! 6HI6&26! 1F! JE/Y! $*5&996! .01O3?&! &66&423,9! %&9.! 21! 12%&0! &FF&5210!

,0G6!1F!2%&!3GGH4&!0&6.146&D!E&.9&2314!1F!2%&!JE/Y!$*5&996!34!'()*"!2%&0&F10&!3G.,526!2%&!

&4230&!3GGH4&!6C62&GA!3459H?34-!2%&!6H0O3O,9!,4?!&FF&523O&4&66!1F!0&6.146&6!1F!JEXY!$*5&996A!

0&4?&034-!2%&!%162!OH94&0,I9&!21!,!O,03&2C!1F!.,2%1-&46D!$%36!.01?H5&6!2%&!59,6635!6CG.21G6!

6&&4!34!2%&!?&O&91.G&42!1F!8(EZD!

EK[K]K >A;"*%'(G;%"?.)&;<<(%G"?*'A@*/""

!

86! .0&O31H69C! G&42314&?A! 2%&! ?&O&91.G&42! 1F! 2%&! 5&99H9,0! 0&6.146&6! 21! F10&3-4! .&.23?&!

,423-&46! 0&93&6! 14! '78! .0&6&42,2314! 1F! 2%&6&! ,423-&46! 21! 2%&! $JR! 14! 2%&! 5&99! 6H0F,5&D! $%&!

.015&66&6!IC!B%35%!2%&6&!.&.23?&6!,0&!.01?H5&?!,4?!,0&!20,46.102&?!21!2%&!'78!F10!I34?34-!

,4?!.0&6&42,2314!,0&!&K20&G&9C!3G.102,42!,6!2%&CA!,914-!B32%!2%&!'78A!?&2&0G34&!2%&!.,026!

1F! 2%&! .,2%1-&4! 2%,2! B399! I&! &K.16&?! 21! 2%&! 3GGH4&! 6C62&G! ,4?! 61! ?30&52! 2%&! 3GGH4&!

0&6.146&D! $%&! .&.23?&6! .0&6&42&?! IC! 2%&! '78! 59,66*"! ,4?! '78! 59,66*#! G19&5H9&6A! B%39&!

%,O34-! 61G&! 50166*.0&6&42,2314A! .,0235H9,09C! IC! EJ6! 34! 2%&30! 5,.,532C! ,6! ,! .01F&66314,9!

,423-&4*.0&6&4234-! 5&99! 2C.&"TXh!"TfA! ,0&! 9,0-&9C! F01G! 2B1!?3FF&0&42! 61H05&6D! $%&!'78! 59,66*"!

G19&5H9&6!.0&6&42!&4?1-&41H6!.&.23?&6A!B%39&! 2%&!'78!59,66*#!G19&5H9&6!.0&6&42!.&.23?&6!

?&03O&?! F01G! &K1-&41H6! 61H05&6"<=h!"<"h!"<#D! '78! 59,66*"! ,0&! .0&6&42! 14! 2%&!G,V1032C! 1F! 5&99!

2C.&6!1F! 2%&!I1?CA!&K5&.234-!0&?!I911?!5&996A! 21!&4,I9&! 3GGH4&!0&51-432314!1F!5&996! 2%,2!,0&!

34F&52&?! IC! 3420,5&99H9,0! .,2%1-&46! 6H5%! ,6! O30H6&6! ,4?! 5&02,34! I,52&03,D! '78! 59,66*#!



!
!

#X!

&K.0&66314! 36! 0&620352&?!G,349C! 21! 5&996! 2%,2! ,0&!G10&! ?30&529C! 34O19O&?! 34! 0&-H9,0! ,423-&4!

.0&6&42,2314!21!$*5&996A!3459H?34-!:!5&996A!EJ6!,4?!G,501.%,-&6"<SD!

!

`K1-&41H69C!.01?H5&?!.012&34! ,423-&46!B399! I&! &4-H9F&?!IC! 2%&! 5&99! 2%01H-%!.3415C21636"</!

,4?! &42&0! 2%&! &4?161G,9! .,2%B,CD! $%&6&! .012&346! B399! H4?&0-1! 59&,O,-&! IC! ,! O,03&2C! 1F!

&4?161G,9! .012&,6&6! 3459H?34-! 5,2%&6.346A! ,6.,03-34,9! &4?1.&.23?,6&! ,4?! (QW*n*34?H53I9&!

9C6161G,9! 2%319! 0&?H52,6&"<>h!"<Th!"<<D! $%&6&! .012&,6&6!B399! 514234H&! 21! 59&,O&! 2%&! .012&34! 21!

634-9&! ,G341! ,53?6! 3F! .&.23?&6! ,0&!412! F3062! I1H4?!IC! 2%&!'78! 59,66*#!G19&5H9&6!B%35%! ,0&!

01H2&?!21!2%&!&4?161G,9!.,2%B,C!IC!,!5%,.&014&!.012&34!P41B4!,6!2%&!34O,03,42!5%,34"<Xh!"<fD!

$%&!34O,03,42!5%,34!36!59&,O&?!14!&420C!3421!2%&!&4?161G&A!9&,O34-!,!.&.23?&!34!2%&!I34?34-!

-011O&! P41B4! ,6! 2%&! 59,66*#! 34O,03,42! .&.23?&! [J7(^\"X=D! $%&! 51G.9&K! 36! 2%&4! I1H4?! IC! ,!

6&514?! 5%,.&014&!'78*EU! [,4?! 34! 61G&! 5&99! 2C.&6! ,??32314,9! 5%,.&014&6\!B%35%! 0&9&,6&6!

2%&!51G.9&K!149C!B%&4!,!.&.23?&!1F!%3-%!&41H-%!,FF3432C! 21!?36.9,5&!J7(^!,4?!62,I3936&! 2%&!

51G.9&K!I34?6!34!2%&!I34?34-!-011O&"X"h!"X#h!"XSh!"X/h!"X>D!

!

`4?1-&41H6! .&.23?&6! ,0&! .015&66&?! ,4?! .0&6&42&?! 21! 2%&! 59,66*"! '78! 2%01H-%! ,! O&0C!

?3FF&0&42! .,2%B,C! 34O19O34-! .012&,61G,9! ?&-0,?,2314! ,4?! 20,46.102! 3421! 2%&! &4?1.9,6G35!

0&235H9HG!B%&0&!91,?34-!1421!2%&!'78!59,66*"!155H06D!$%&6&!.&.23?&6!I&-34!,6!.012&346!34!2%&!

5&99A!H6H,99C!2%16&!2%,2!%,O&!I&&4!HI3LH3234,2&?!,F2&0!1K3?,23O&!?,G,-&!10!%,O&!0&,5%&?!2%&!

&4?!1F! 2%&! 23G&!2%&C!,0&!0&LH30&?! F10![F10!&K,G.9&A!5&99!5C59&!0&9,2&?!.012&346\"XTh!"X<D!$%&0&!

%,O&!I&&4!61G&!62H?3&6!B%35%!6H--&62!2%,2!4&B9C!G,?&!.012&346!2%,2!,0&!412!20,469,2&?!10!

F19?&?! 5100&529C! ,961! G,P&! H.! ,! 63-43F35,42! .102314! 1F! 2%&! .012&346! &42&034-! 2%&!

.012&,61G&"XXD!

!

$%&!.012&,61G&!36!,!GH923*6HIH432!8$^*?&.&4?&42!.012&,6&!51G.9&K!514636234-!1F!2B1!G,V10!

.,026A!2%&!#=Z!5,2,9C235!510&!,4?!"!10!#!"fZ!0&-H9,210C!6HIH4326"Xfh!"f=D!$1-&2%&0!2%&6&!G,P&!

H.!2%&!&HP,0C1235!#TZ!.012&,61G&D!$%&!0&-H9,210C!6HIH4326!,0&!0&6.1463I9&!F10!0&51-43634-!

HI3LH3234! 2,--&?! .012&346! ,4?!G&?3,234-! 2%&! H4F19?34-! 1F! .012&346! ,4?! 2%&30! 20,46915,2314!



!
!

#f!

3421! 2%&! #=Z! 510&! F10! 59&,O,-&"f"h! "f#D! $%36! 36! ,5%3&O&?! B32%! 2%&! ,3?! 1F! 8$^*?&.&4?&42!

.012&,61G,9! ,523O,2106! 6H5%! ,6! 2%&! (QWn! 34?H5&?! ^8#XA! B%35%! 62,I3936&! 2%&! 1.&4!

514F10G,2314! 1F! 2%&! -,2&?! &4?6! 1F! 2%&! 5&420,9! .,66,-&! 1F! 2%&! .012&,61G&A! ,991B34-!

20,46915,2314"fSD!$%&!#=Z!510&!1F!2%&!.012&,61G&!36!F10G&?!F01G!p*2C.&!,4?!q*2C.&!6HIH4326A!

B32%!2%&!p*2C.&!6HIH4326! F10G34-!,!%&.2,G&035!034-!,2!&,5%!&4?!1F!2%&!620H52H0&!,4?!2%&!q*

2C.&! 6HIH4326! F10G34-! 2B1! 5&420,9! %&.2,G&035! 034-6A! ,99! 1F! B%35%! ,0&! 62,5P&?! 3421! ,!

5C934?&0"f/h!"f>D!

!

$%0&&! 1F! 2%&! 5&420,9! q*2C.&! 6HIH4326! ,0&! 0&6.1463I9&! F10! 2%&! .012&,6&! FH452314! 1F! 2%&!

.012&,61G&A!&,5%!B32%!2B1!,523O&!632&6D!$B1!1F!2%&6&!59&,O&!34!,!5%CG120C.634*93P&!G,44&0A!

2B1! 34! ,! 20C.634*93P&! G,44&0! ,4?! 2B1! 34! ,! 5,6.,6&*93P&! G,44&0"fTh! "f<h! "fXD! $%36! -3O&6! 2%&!

.012&,61G&! 2%&! ,I3932C! 21! 59&,O&! ,2! ,! B3?&! 0,4-&! 1F! .&.23?&! G123F6! 3459H?34-! ,F2&0!

%C?01.%1I35A!I,635!,4?!,53?35!0&63?H&6A!.01?H534-!.&.23?&6!1F!I&2B&&4!S!,4?!##!,G341!,53?!

0&63?H&6! 34! 9&4-2%"ffD! EH034-! 34F&52314A! 2%&! .01?H52314! 1F! (QW*n! 34?H5&6! 2%&! &K.0&66314! 1F!

2%0&&! ,92&04,23O&! q*2C.&! 6HIH4326!B32%! ,92&0&?! 59&,O,-&! .01.&023&6#==h!#="A! 2%&6&! 0&.9,5&! 2%&!

5146232H23O&! 6HIH4326! 21! F10G! 2%&! 3GGH41.012&,61G&A! B%35%! 36! 2%&! G,V10! F10G! 1F!

.012&,61G&! .0&6&42! 34! (QWn%3-%! &4O3014G&426#=#D! $%&! ,92&0&?! 59&,O,-&! %,6! I&&4! 6%1B4! 21!

F,O1H0!2%&!.01?H52314!1F!.&.23?&6!B32%!5,0I1KC*2&0G343!2%,2!,0&!%C?01.%1I35!10!I,635#=Sh!#=/h!

#=>h! #=TA! 5100&6.14?34-! 21! 2%&! I34?34-! .0&F&0&45&6! 1F! 2%&! '78! 59,66*"#=<D! 8??32314,99C! 2%&!

3GGH41.012&,61G&!G,C!%,O&!,!019&!34!0&?H534-!2%&!3G.,52!1F!1K3?,23O&!?,G,-&!14!5&996#=XD!

!

^012&,61G,9! 59&,O,-&! 36! 2%&!G,V10! ?&2&0G34,42! 1F! 2%&! J*2&0G343! 1F! .&.23?&6! .0&6&42&?! IC!

'78! 59,66*"A! ,6! &O3?&45&?! IC! 2%&! &FF&526! 1F! .012&,61G&! 34%3I32106! 14! '78! 59,66*"!

.0&6&42,2314#=fD!'1B&O&0A!2%&0&!,0&!6&O&0,9!&4_CG&6A!I12%!5C2161935!,4?!34!2%&!&4?1.9,6G35!

0&235H9HGA!2%,2!,0&!34O19O&?!34!2%&!-&4&0,2314!1F!'78!59,66*"!,423-&4!W*2&0G343A!34!.,0235H9,0!

34!2%&!203GG34-!1F!2%&!W*2&0G343!1F!914-&0!'78!59,66*"!&.321.&!.0&5H06106#"=D!$%&6&!3459H?&!

2%&! ,G341.&.23?,6&6A! 9&H534&! ,G341.&.23?,6&! [78^\A! 2%3G&2! 193-1.&.23?,6&! [$e^\A!

203.&.23?C9! ,G341.&.23?,6&! ((! [$^^((\A! .H01GC534*6&46323O&! ,G341.&.23?,6&A! 4,0?39C634! ,4?!



!
!

S=!

I9&1GC534! %C?019,6&! 34! 2%&! 5C21619#""h! #"#h! #"Sh! #"/h! #">h! #"Th! #"<A! ,6! B&99! ,6! 2%&! &4?1.9,6G35!

0&235H9HG*0&63?&42!,G341.&.23?,6&6!"!,4?!#![`R8^"!,4?!`R8^#\!34!2%36!51G.,02G&42#"Xh!#"fh!

##=D!$1-&2%&0!2%&!.0&F&0&45&6!1F!2%&6&!.&.23?,6&6!50&,2&!2%&!,G341!2&0G34,9!&4?6!1F!2%&!'78!

59,66*"!.&.23?&6D!!

!

$%&!,52314!1F! 2%&!,G341.&.23?,6&6! 34! 2%&!5C21619!B399! &O&42H,99C!?&-0,?&! 2%&!.&.23?&! 21! 326!

5146232H&42!,G341!,53?6D!$%&0&F10&A!34!10?&0!21!&65,.&!51G.9&2&!?&-0,?,2314A!20,46.102!3421!

2%&! &4?1.9,6G35! 0&235H9HG! ,4?! I34?34-! 21! 2%&! '78! 59,66*"! GH62! 155H0D! $%36! 20,46.102! 36!

5,003&?! 1H2! IC! 2%&! 20,46.102&0*,66153,2&?! B32%! ,423-&4! .015&6634-! [$8^\A! ,4! 8$^*I34?34-!

5,66&22&! [8:J\! 20,46.102&0! 514636234-! 1F! ,! ?3G&0! G,?&! H.! F01G! 2%&! $8^"! ,4?! $8^#!

6HIH4326##"h! ###D! $0,46.102! 2,P&6! .9,5&! 34! ,! 5,41435,9! F,6%314! F10! 8:J! 20,46.102&06A! B32%! ,!

5&420,9! 5,O32C! F10G&?!I&2B&&4! 2%&! 2B1!6HIH4326!.01O3?34-!,!I34?34-! 632&! F10! 2%&! 6HI620,2&D!

$%36!5,O32C!,92&04,2&6!I&2B&&4!2%&!5C2161935!,4?!9HG34,9!63?&6!1F!2%&!G&GI0,4&!H634-!8$^!21!

?03O&! 2%&! 514F10G,2314,9! 5%,4-&##Sh! ##/D! j43?30&52314,9! 20,46.102! ,4?! 6HI620,2&! 0&9&,6&! 36!

,551G.936%&?!IC!2%&!5&420,9!5,O32C!%,O34-!,!%3-%!,FF3432C! F10!6HI620,2&!B%&4!14!14&!63?&!1F!

2%&!G&GI0,4&A!B32%!2%&!,FF3432C!I&34-! 91B&0! 34! 2%&!,92&04,2&!514F10G,2314D!:34?34-!,FF3432C!

F10!2%&!.&.23?&!36!2%&0&F10&!2%&!G,V10!?&2&0G34,42!1F!20,46.102!IC!$8^##Sh!##>D!

!

E&6.32&! 2%&! 9,5P!1F!,!50C62,9!620H52H0&! F10! 2%&!510&!$8^!?3G&0A!,!51GI34,2314!1F!GH2,2314,9!

,4,9C636! ,4?!%1G191-C!G1?&9934-!H634-! 2B1! 0&9,2&?!8:J! 20,46.102&06A! Z,O"XTT! ,4?!U6I8A!

,4?!2%&!4H59&123?&!I34?34-!?1G,34![W:E\!1F!$8^"!%,6!IH392!H.!,!.,023,9!.352H0&!1F!2%&!$8^!

I34?34-! 632&##Sh!##Th!##<h!##Xh!##fA! .&.23?&! 20,46.102! ,66,C6! %,O&! FH02%&0! &9H53?,2&?! 2%&! .&.23?&!

I34?34-!.0&F&0&45&6!1F!$8^!,4?!2%&30!3G.,52!14!2%&!,O,39,I3932C!1F!'78!59,66*"!&.321.&6##>h!#S=D!

$8^! GH62! I,9,45&! 6.&53F3532C! F10! 326! 6HI620,2&! B32%! 2%&! 4&&?! 21! I34?! ,! ?3O&06&! ,00,C! 1F!

.&.23?&6! 2%,2! B399! ,961! F32! 2%&! ,45%10! .0&F&0&45&6! 1F! 2%&! '78! 59,66*"A! ,991B34-! 2%&30!

.0&6&42,2314A! 2%H6! [%HG,4\! $8^! 36! 0&9,23O&9C! .&0G3663O&A! IH2! .0&F&0&423,99C! 20,46.1026!

.&.23?&6!B32%!.,0235H9,0!F&,2H0&6#S"D!'HG,4!$8^!6%1B6!.0&F&0&45&!F10!.&.23?&6!B32%!I,635!10!

%C?01.%1I35!0&63?H&6!,2!2%&!J*2&0G34H6![,!.0&F&0&45&!6%,0&?!IC!2%&!G,V1032C!1F!59,66*"!'78!



!
!

S"!

,4?!.0&F&0&423,99C!.01?H5&?!IC!2%&!3GGH41.012&,61G&\A!,6!B&99!,6!,!B&,P&0!.0&F&0&45&!F10!

I,635! 0&63?H&6! ,2! 2%&! W*2&0G34,9! 0&63?H&6#S#h! #SSD! $8^! ,961! 6%1B6! ,! 9&4-2%! .0&F&0&45&! F10!

.&.23?&!20,46.102A!B32%!G162!1F!2%&!1.23G,99C!20,46.102&?!.&.23?&6!I&34-!I&2B&&4!X!,4?!"S!

,G341!,53?!0&63?H&6!34!9&4-2%##>h!#S=D!

!

e4! 2%&! 9HG34,9! 63?&! 1F! 2%&! &4?1.9,6G35! 0&235H9HG!G&GI0,4&A! $8^! 36! ,66153,2&?! B32%! 2%&!

.&.23?&*91,?34-! 51G.9&K! [^7J\D! $%36! 36! ,! 51G.9&K! 514636234-! 1F! 2%&! 5%,.&014&! 5,90&235H934A!

2%&! `R.><! 1K3?10&?H52,6&A! 2,.,634! ,4?! 2%&! &G.2C! '78! 59,66*"! G19&5H9&#S/D! Q1991B34-!

.&.23?&! 20,46.102A! 2%&! ^7JA! ,4?! 34! .,0235H9,0! 2%&! ,?,.210! .012&34A! 2,.,634A! I034-6! 2%&!

20,46915,2&?!.&.23?&!3421!.01K3G32C!B32%!2%&!H4I1H4?!'78!59,66*"!,4?!1I6&0O,23146!6H--&62!

32! G,C! %,O&! ,! LH,932C! 5142019! FH452314#S>D! (4! 2%&! ,I6&45&! 1F! 2,.,634A! 2%&! 91,?34-! ,4?!

.0&6&42,2314!1F!G,4C!.&.23?&! &.321.&6! 36! 62014-9C! 3G.,52&?#STh!#S<D!]%&2%&0! 2%36! 36! ,! ?30&52!

0&?H52314!34!.&.23?&!91,?34-!&FF&523O&4&66A!10!,!0&6H92!1F!F0&&!`R.><A![2%,2!H6H,99C!I34?6!,4?!

G,342,346! 2%&! 62,I3932C! 1F! 2,.,634\! 0&?H534-! 2%&! ?36H9.%3?&! I14?! 34! 2%&! p#! ?1G,34! 1F! '78!

59,66*"!,4?!2%&!?&62,I3936,2314!1F!2%&!51G.9&K#STh!#S<!36!H4P41B4D!$%&!,52314!1F!`R8^"!,4?!#!36!

,961! 93P&9C! 21! ,FF&52! 2%&! ,O,39,I3932C! 1F! .&.23?&! &.321.&6! F10! I34?34-! 21! 2%&! '78A! ,6! 2%&6&!

,G341.&.23?,6&6! B399! 203G! 2%&! W*2&0G343! 1F! .&.23?&! &.321.&6! &42&034-! 2%&! &4?1.9,6G35!

0&235H9HG! [`R\D! (4! 61G&! 5,6&6! 2%36! 203GG34-! F10G6!,4!W*2&0G34H6! 6H32,I9&! F10!'78! 59,66*"!

I34?34-! ,4?! 61! B399! &4%,45&! ,O,39,I3932CA! B%39&! 34! 12%&06A! 1.23G,9! W*2&0G343! G,C! I&! 9162!

2%01H-%! 203GG34-D! $%&! 0&9,23O&! 6.&&?! 1F! 59&,O,-&! F10! ?3FF&0&42! .&.23?&! &.321.&6!B399! ,FF&52!

2%&30! 62,I3932C! 34! 2%&! `R! ,4?! 61! 2%&30! ,O,39,I3932C! 21! 2%&! '78! 59,66*"#SXD! $%&! F34,9! 62&.!

?&2&0G3434-! 2%&! 0&.&02130&! 1F! &.321.&6! .0&6&42&?! 21! JEXY! $*5&996! 14! 2%&! 5&99! 6H0F,5&! 36!

6.&53F3&?!IC!2%&!I34?34-!0&LH30&G&426!1F!2%&!'78!59,66*"!2%&G6&9O&6D!

!

!

!
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!

$%&! '78! -&4&6! 34! %HG,46! ,0&! P41B4! 34! 12%&0! 10-,436G6! ,4?! -&4&035,99C! ,6! 2%&! G,V10!

%362151G.,23I3932C!51G.9&K![U'J\D!$%&!'78!-&4&6!,0&!915,2&?!14!5%01G161G&!T!34!,!-&4&*

?&46&! 0&-314! ,4?! ,0&! 2%&! G162! .19CG10.%35! -&4&! F,G39C! 34! 2%&! -&41G&D! $%&C! B&0&! F3062!

3?&423F3&?! ,6! F,52106! 5142019934-! 2%&! F,39H0&! 1F! 10-,4! 20,46.9,426A! B%39&! 2%&30! 019&! 34! 2%&!

3GGH4&!6C62&G!B,6!&9H53?,2&?!,2!,!GH5%!9,2&0!?,2&#SfD!

!

$%&!'78!-&4&! 9153!,0&!6.932! 3421!2%0&&!0&-3146! 34! 2%&!-&41G&A!'78!59,66*"A!'78!59,66*#!,4?!

'78! 59,66*S#/=D! $%&! '78! 59,66*"! -&4&6! 3459H?&! -&4&6! &451?34-! 2%&! p*5%,346! 1F! 2%&! 2%0&&!

%3-%9C! .19CG10.%35! 514O&42314,9! 59,66*"! G19&5H9&6A! '78*8A! '78*:! ,4?! '78*JD! $%&! '78!

59,66*"!.012&346!F10G!,!%&2&01203G&0A!B%35%!3459H?&6!2%&!p*5%,34!&451?&?!%&0&A!,914-!B32%!,4!

34O,03,42! q#U! ?1G,34! &451?&?! 1H263?&! 2%&! '78! 0&-314! ,4?! ,4! ,423-&435! .&.23?&! F10!

.0&6&42,2314!21!JEXY!$*5&996D!899!1F! 2%&6&!&9&G&426!,0&!0&LH30&?!F10! 2%&! F10G,2314!1F!62,I9&!

'78! 59,66*"! 51G.9&K&6D! $%&! p*5%,34! 5142,346! 2%&! I34?34-! -011O&! F10! 2%&! .&.23?&! ,4?! 2%&!

20,46G&GI0,4&! %&93KA! ,45%1034-! 2%&! 51G.9&K! 34! 2%&! .9,6G,!G&GI0,4&D! (4! ,??32314! 21! 2%&!

514O&42314,9!'78!59,66*"!2%&!0&-314!5142,346!-&4&6!F10!414*514O&42314,9!'78!6H5%!,6!'78*`A!

'78*QA!'78*+!,4?!'78*'A!2%&6&!,0&!P41B4!,6!59,66*"I!G19&5H9&6!,4?!6%,0&!,!63G39,0!1O&0,99!

620H52H0&! 21!59,66*"#/"D!$%&6&!414*514O&42314,9!'78!%,O&!0&620352&?!.19CG10.%36G!,4?!,0&!

412!514O&42314,99C!34O19O&?!34!.0&6&42,2314!1F!.&.23?&6!21!JEXY!$*5&996!%1B&O&0A!2%&!'78*`A!

,4?!.&0%,.6!2%&!'78*+A!G19&5H9&6!,0&!34O19O&?!34!342&0,52314!B32%!W@!5&99!0&5&.2106!['78*`!

,4?!2%&!W@+#8!0&5&.210!,4?!2&42,23O&9C!'78*+!,4?!@(R#E7/#/"h!#/#h!#/S\D!!

!

$%&!'78!59,66*#!G19&5H9&6!6%,0&!,!620H52H0&!,4,91-1H6!21!2%,2!1F!'78!59,66*"A!%1B&O&0A!2%&!

51G.1632314! 1F! 2%&! 51G.9&K! 2%,2! F10G6! 2%36! 620H52H0&! 36! 61G&B%,2! ?3FF&0&42D! (4! .9,5&! 1F! ,!

634-9&!p*5%,34!G,P34-!H.! 2%&!I34?34-!-011O&A! 2%&!'78!59,66*#!G19&5H9&! 3462&,?! 51463626!1F!

2B1!63G39,09C!63_&?!5%,346A!p!,4?!q#//D!`,5%!1F!2%&6&!5142,346!14&!1F!2%&!2B1!%&935&6!F10G34-!

2%&!63?&6!1F! 2%&!.&.23?&*I34?34-*-011O&h!,??32314,99C!&,5%!5%,34!5142,346!,!20,46G&GI0,4&!



!
!

SS!

?1G,34D!86!B32%!2%&!'78!59,66*"!-&4&6A!2%&0&!,0&!,961!2%0&&!G,V10!514O&42314,9!59,66*#!9153A!

2%&!'78*ERA!'78*E^! ,4?!'78*EsD!]32%! 2%&! &K59H6314! 1F!'78*ER8A! 2%&6&! F,G393&6! ,0&! ,961!

.19CG10.%35! ,4?!,991B!.0&6&42,2314!1F! ,! 0,4-&!1F!.&.23?&! ,423-&46! 21!JE/Y!$*5&996#//D!$%&!

0&-314!,961!3459H?&6!-&4&6!51?34-!F10!2%&!'78*EU!G19&5H9&A!,!59,66*#!93P&!5%,.&014&!F10!'78!

59,66*#!34!2%&!&4?161G&!,4?!F10!'78*EeA!,4!34%3I3210!1F!EU!2%,2!FH4523146!34!61G&!5&99!2C.&6!

21!?&9,C!'78!59,66*#!.0&6&42,2314"X"h!"X#D!

!

$%&! '78! 59,66*S! 0&-314! 3459H?&6! ,! O,03&2C! 1F! -&4&6A! 61G&! 51?34-! F10! .012&346! B32%!

3GGH4191-35,9!FH452314!6H5%!,6!2%&!$WQ6!,4?!51G.14&426!1F!2%&!51G.9&G&42!6C62&GA!B%39&!

12%&06!%,O&!FH4523146!H40&9,2&?!21!3GGH432CD!

!

$%&! .19CG10.%35! 4,2H0&! 1F! 2%&! '78! 59,66*"! ,4?! #!G19&5H9&6! ,991B6! 2%&! .0&6&42,2314! 1F! ,!

B3?&!O,03&2C!1F!,423-&435!.&.23?&6!21!I12%!2%&!JE/Y!,4?!JEXY!$*5&996D!$%36!?3FF&06!G,0P&?9C!

I&2B&&4!34?3O3?H,96!,6!&,5%!'78!5,4!.0&6&42!,!0,4-&!1F!.&.23?&6!IH2!?3FF&0!34!2%&30!I34?34-!

.0&F&0&45&6D! $%&!%3-%!.19CG10.%36G! 6&&4! 34! 2%&! 0&-314! 36! 1F! I&4&F32! ,6! 32! %,6! I&&4! 6%1B4!

2%,2! %&2&01_C-1632C! 1F! 2%&! '78! -&4&6! 3G.01O&6! 2%&! 3GGH4&! 0&6.146&! 1F! ,4! 34?3O3?H,9! 21!

5&02,34! ?36&,6&6A! 3459H?34-! '()*"#/>D! (4! ,??32314! 2%36! ?3O&0632C! ?&50&,6&6! 2%&! ,I3932C! 1F!

.,2%1-&46!21!,?,.2!21!3GGH4&!0&6.146&6!,4?!3450&,6&6!2%&!5%,45&!2%,2!5&02,34!G&GI&06!1F!

2%&!.1.H9,2314!B399!6H0O3O&!34F&52314!B32%!,!-3O&4!.,2%1-&4A!61!I&4&F32234-!2%&!.1.H9,2314!,6!

,!B%19&D!

!

^,0235H9,0! '78! O,03,426! 5,4! 61G&23G&6! .0&6&42! .&.23?&6! 2%,2! &4,I9&! 2%&! ?&O&91.G&42! 1F!

&6.&53,99C! &FF&523O&! 10! 34&FF&523O&l%,0GFH9! 3GGH4&! 0&6.146&6A! F10! &K,G.9&! 2%&0&! ,0&!G,4C!

'78! 2C.&6! ,66153,2&?! B32%! 0&?H5&?! 10! &O&4! 3450&,6&?! 036P! F10! 5&02,34! ?36&,6&6A! 6H5%! ,6!

G,9,03,!['78!:;>SA!0&?H5&?!6&O&032C\A!'J)!['78!:;#<!3450&,6&?!59&,0,45&A!,4?!12%&06\!,4?!

'()! ['78! :;><A! '78! :;#<=>A! '78! :;>"A! '78! :;>X="! 3G.01O&?! 5142019! 1F! ?36&,6&A! '78!

:;S>=S!0&?H5&?!5142019!1F!?36&,6&A!'78!:;>X=#!,66153,2&?!B32%!%3-%!O30,9! 91,?6\#/Th!#/<h!#/XD!

$%&! 3G.102,45&! 1F! 2%&6&! G19&5H9&6! 34! 2%&! ?&O&91.G&42! 1F! &FF&523O&! 3GGH4&! 0&6.146&6! 36!



!
!

S/!

H4?&06510&?! B%&0&! .1.H9,23146! %,O&! H4?&0-14&! 914-*2&0G! &K.16H0&! ,4?! 6&9&52314! IC! ,!

634-9&! ?36&,6&A! F10! &K,G.9&! G,9,03,D! ^1.H9,23146! 34! ,0&,6! B%&0&! G,9,03,! %,6! I&&4! %3-%9C!

.0&O,9&42!1O&0!,4!&K2&4?&?!.&031?!5,4!%,O&!'78!F0&LH&453&6!6P&B&?!21B,0?6!2%16&!2%,2!,0&!

G162! ,66153,2&?! B32%! .012&52314! F01G! 6&O&0&! ?36&,6&#/fD! (2! 36! 93P&9C! 2%,2! G,4C! 1F! 2%&!

?3FF&0&45&6!34!'78!F0&LH&453&6!I&2B&&4!.1.H9,23146!%,O&!155H00&?!?H&!21!,?,.2,2314!21!915,9!

?36&,6&!IH0?&46D!

!

(4! '()*"! ?36&,6&A! '78! 59,66*"! 36! 14&! 1F! 2%&! G,V10! ?&2&0G34,426! 1F! 593435,9! 1H251G&TXD!

^166&66314! 1F! 5&02,34!'78! 59,66*"! ,99&9&6! [6&&! .0&O31H6! .,0,-0,.%\! 36! ,66153,2&?!B32%! 691B!

?36&,6&!.01-0&66314!,4?!3G.01O&?!5142019!1F!O30&G3,D!714-*2&0G!414*.01-0&66106!B32%! 91B!

21! G1?&0,2&! O30,9! 91,?! ,4?! 691B&?! ?36&,6&! .01-0&66314! ,6! B&99! ,6! .&1.9&! 2&0G&?! &932&!

51420199&06A!B%1!G,342,34!O30,9!91,?6!1F!H4?&0!>=!51.3&6lG9!,4?!%3-%!JE/Y!$*5&99!51H426A!,0&!

O&0C!93P&9C!21!.166&66!,2!9&,62!14&!1F!2%&6&!'78!2C.&6#>=h!#>"h!#>#D!e2%&0!'78A!6H5%!,6!'78!:;S>!

,0&! ,66153,2&?! B32%! G10&! 0,.3?! .01-0&66314! ,4?! B106&! 5142019! 1F! O30&G3,! 34! '()*"!

34F&52314#>SD!$%&!'78!2C.&6!934P&?!B32%!3G.01O&?!?36&,6&!51H06&!34!'()*"!%,O&!I&&4!F1H4?!21!

I&! ,66153,2&?! B32%! 2%&! .0&6&42,2314! 1F! ,4?! 0&6.146&! 21! 5&02,34! '()*"! JEXY! $*5&996!

&.321.&6#>/A!3459H?34-!2%0&&!&.321.&6!F10!'78!:;><![(]fA!$]"=!,4?!@Q""\!,4?!14&!&.321.&!34!

'78!:;#<=>![2%&!.#/!+,-!@@"=\>Xh!#>"h!#>>h!#>TD!$%&6&!&.321.&6!,3?! 2%&!-&4&0,2314!1F!&FF&523O&!

JEXY!$*5&99!0&6.146&6!21!0&-3146!1F!2%&!O30H6!B%&0&!&65,.&!GH2,2314!0&6H926!34!0&?H5&?!O30,9!

F324&66! 10! 0&LH30&6! 51G.&46,210C! GH2,23146! B32%34! ,4?! 1H263?&! 2%&! &.321.&! 34! 10?&0! 21!

0&6210&!0&.935,23O&!5,.,532C>Xh!>fh!#><D!

!

!

!

!

!



!
!

S>!

&'('('&' )*+,-*,+.#%/#*0.#123#-45667&#8%4.-,4.6#

!

$%&!'78!59,66*"!G19&5H9&6!%,O&!I&&4!&K2&463O&9C!5%,0,52&036&?!IC!620H52H0,9!,4,9C636A!B32%!

%H4?0&?6!1F!'78*.&.23?&!51G.9&K&6!6HIG322&?! 21! 2%&!.012&34!?,2,!I,4P! 34!0&5&42!C&,06#>XA!

3459H?34-! >! '78! :;#<=>! 620H52H0&6! 51G.9&K&?! B32%! .&.23?&6#>fh! #T=h! #T"D! $%&6&! ?,2,! %,O&!

0&O&,9&?!%1B!'78!59,66*"!G19&5H9&6!,0&!,I9&! 21!I34?!,4! 3G.0&663O&!4HGI&0!1F!.&.23?&6!1F!

O,0C34-!9&4-2%!,4?!6&LH&45&!34!,4!'78*O,03,42*6.&53F35!G,44&0D!

!

^&.23?&!&.321.&6!,0&!I1H4?!21!'78!59,66*"!34!2%&!I34?34-!-011O&A!F10G&?!IC!2B1!p*%&935&6A!p"!

,4?!p#A!14&!14!&32%&0!63?&A!,4?!,!q*6%&&2!G,P34-!H.!2%&!I,6&D!$%&!-011O&! 36!,..01K3G,2&9C!

S=t!914-!,4?!"#t!,50166!,2!326!B3?&62!.1342#T#!,4?!36!5916&?!,2!I12%!&4?6A!IC!2%&!IH9PC!63?&!

5%,346! 1F! 0&63?H&6! ,2! 2%&! &4?6! 1F! 2%&! p*%&935&6! 6H5%! ,6!]"T<! ,2! 2%&!W*2&0G34,9! &4?! 1F! 2%&!

-011O&!,4?!bX/!,2!2%&!J*2&0G34,9!&4?![$%&!W*!,4?!J*!2&0G34,9!412,2314!0&F&06!21!2%&!.&.23?&!

103&42,2314! ,6! .0&6&42&?! 14! 2%&! '78\[Q3-H0&! #f\D! $%&! .&.23?&! 36! I1H4?! W*2&0G34,99C! IC!

%C?01-&4! I14?6! 21! 5146&0O&?! 0&63?H&6! b<A! b>fA! b"<"! ,4?! b">f! ,4?! J*2&0G34,99C! IC!

%C?01-&4! I14?6! 21! bX/A! $"/S! @"/T! ,4?!]"/<D! J146&0O,2314! 1F! 2%&6&! ,G341! ,53?6! ,50166!

'78!59,66*"!G19&5H9&6!,991B6!I34?34-!1F! 2%&!5,0I1KC!,4?!,G341! 2&0G343!1F!.&.23?&! 93-,4?6!

B32%1H2!0&93,45&!14!6.&53F35!,G341!,53?6D!!(4!,??32314A!5&02,34!.19CG10.%35!0&63?H&6!,914-!2%&!

'78! 59,66! "! -011O&! B399! ,961! 5142,52! 2%&! I,5PI14&! 1F! 5,4?3?,2&! .&.23?&6A! ,??34-! 21! 2%&30!

I34?34-! &4&0-C! ,4?! 34F9H&4534-! 2%&30! 514F10G,2314! 34! 2%&! -011O&! B32%1H2! ?&.&4?&45&! 14!

6.&53F35!.&.23?&!6&LH&45&6D!

!

'1B&O&0A!'78!59,66!"!,99&9&6!?1!?36503G34,2&!.&.23?&6!IC!6&LH&45&A!I12%!,2!2%&!2&0G343!,4?!

,914-! 2%&! 9&4-2%! 1F! 2%&! .&.23?&D! ^19CG10.%35! 0&63?H&6! 34! 2%&! I34?34-! -011O&! H923G,2&9C!

?&2&0G34&! B%,2! .&.23?&! 0&63?H&6! ,0&! ,I9&! 21! I34?! ,2! .,0235H9,0! .16323146A! 6.&53FC34-!

342&0,52314! B32%! 5&02,34! 2C.&6! 1F! .&.23?&! 63?&! 5%,34D! $%36! ,991B6! '78! 59,66*"! ,99&9&6! 21!

?36503G34,2&!I&2B&&4!.0&F&00&?!6&LH&45&6!,4?!?&2&0G34&!2%&!2C.&!1F!,G341!,53?6!,4!&.321.&!

GH62!%,O&!34!,!-3O&4!.1632314!21!I&!,I9&!21!I34?!21!,!-3O&4!,99&9&D!Q10!&K,G.9&A!,53?35!0&63?H&6!



!
!

ST!

6H5%!,6!E""T!,4?!E<<! 915,2&?!,2! 2%&!I,6&!1F! ,!?&&.!%C?01.%1I35!.15P&2! 34! 2%&!J*2&0G34,9!

&4?!1F!2%&!'78!:;#<!I34?34-!-011O&!-3O&!2%36!,99&9&!,!.0&F&0&45&!F10!.&.23?&6!2%,2!%,O&!&32%&0!

,! 6%102! %C?01.%1I35! 0&63?H&A! 10! ,! 914-! I,635! 0&63?H&! [6H5%! ,6! 9C634&! 10! ,0-3434&\! ,2! 2%,2!

.1632314#T"D!$%36!514F&06!,!?&-0&&!1F!6.&53F3532C!21!2%&!&.321.&6!.0&6&42&?A!B%39&!62399!,991B34-!

,! 0,4-&! 1F! 6&LH&45&6! 21! I34?D! $%36! 6&9&52314! 1F! .&.23?&! &.321.&6! IC! ?3FF&0&42! '78! 59,66*"!

,99&9&6!2%01H-%!.19CG10.%36G!1F!,G341!,53?6!,914-!2%&!I34?34-!-011O&!%,6!I&&4!6%1B4!21!I&!

3G.102,42! 34! ?&2&0G3434-! 9&O&96! 1F! '()*"! O30&G3,! 34! ,! 0&5&42! 62H?CT<A! ,4?! 34! 0&5&429C!

.HI936%&?!+]8Z! 62H?3&6A! ,G341! ,53?! 0&63?H&6! ,2! 6.&53F35! 632&6! 34! 2%&!'78! 59,66*"!G19&5H9&!

B&0&!F1H4?!21!I&!G10&!62014-9C!,66153,2&?!B32%!5142019!1F!O30&G3,!34!'()*"!.,23&426!2%,4!2%&!

,66153,2314! F10! B%19&! ,99&9&6#TSh! #T/D! Z34-9&! 4H59&123?&! .19CG10.%36G6! [ZW^6\! 2%,2!

5100&6.14?&?!21!6&O&0,9!,G341!,53?!.16323146!,914-!2%&!'78!59,66*"!-011O&!B&0&!,66153,2&?!

B32%!?3FF&0&423,9!?36&,6&!5142019D!

!

8914-! 2%&! '78! 59,66*"! I34?34-! -011O&A! 2%&0&! ,0&! ,! 6&03&6! 1F! ?&.0&663146! 1F! O,0C34-! 63_&A!

0&F&00&?!21!,6!M.15P&26NA!B%35%!,0&!,I9&!21!,551GG1?,2&!6&9&52&?!.&.23?&!63?&!5%,346D!$%&0&!

,0&!2C.35,99C!T!1F!2%&6&!.15P&26!,914-!2%&!9&4-2%!1F!2%&!-011O&!9,I&99&?!F01G!2%&!8!.15P&2!,2!

2%&!W*2&0G34,9!&4?!1F!2%&!-011O&!21!2%&!Q!.15P&2!,2!2%&!J*2&0G34,9!&4?#T#[Q3-H0&!#f\A!2%1H-%!

2%&!4HGI&0!155H.3&?!G,C!O,0C!B32%!?3FF&0&42!.&.23?&!93-,4?6D!$%&!514203IH2314!1F!34?3O3?H,9!

.15P&26! 21B,0?6!.&.23?&!I34?34-!O,03&6A! ?&.&4?34-!14! 2%&!,99&9&D!$%&! 63?&! 5%,346!1F! ,G341!

,53?6!.0&6&42!34!2%&6&!.15P&26!?&2&0G34&!2%&!,G341!,53?!6&LH&45&6!2%,2!.&.23?&6!GH62!%,O&!

34!10?&0!21!I34?!34!2%&!-011O&!,4?!61!,FF&52!2%&!0&.&02130&!1F!&.321.&6!2%,2!5,4!I&!.0&6&42&?D!

Q10! &K,G.9&A! 2%&! J! .15P&2! 1F!'78!8;TX! 36! 4&-,23O&9C! 5%,0-&?! ,4?! 9,0-&A! ,551GG1?,234-! ,!

0,4-&! 1F! I,635! 0&63?H&6A! %1B&O&0A! 34! '78! :;#<A! 2%&! 6,G&! .15P&2! 36! 6G,99&0! ,4?! 9,0-&9C!

I915P&?!IC!2%&!%C?01.%1I35!.102314!1F!2%&!63?&!5%,34!1F!@<=A!G&,434-!32!?1&6!412!514203IH2&!

63-43F35,429C!21!2%&!I34?34-!1F!G162!&.321.&6!21!2%36!,99&9&![Q3-H0&!#fJ\D!!

!



!
!
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!

R&51-432314!1F!2%&!'78*.&.23?&!51G.9&K!IC!2%&!$JR!36!?H&!21!5142,52!B32%!I12%!2%&!'78!,4?!

2%&!.&.23?&!IC!2%0&&!51G.9&G&42,032C!?&2&0G3434-!0&-314![JER\! 911.6! 34!&,5%!5%,34!1F! 2%&!

pq!$JR![J%,.2&0!S\D!Z20H52H0&6!1F!I12%!'78!59,66*"!,4?!59,66*#!34!51G.9&K!B32%!6.&53F35!$JR!

%,O&!I&&4!?&2&0G34&?#>Xh!#T>h!#TTh!#T<h!#TX!,4?!6%1B!%1B!2%&!$JR!?15P6!1421!2%&!'78!6H0F,5&!34!

&,5%!5,6&D!(4!,??32314A!,4,9C636!1F!2%&!P34&2356!1F!2%&!342&0,52314!6%1B!2%,2!2%&!14*0,2&6!1F!2%&!

$JR!,0&!63G39,0!B%&2%&0!2%&!'78!51G.9&K!.0&6&42&?!5142,346!,!6&9F!10!,423-&435!.&.23?&#TfD!

$%36! 6H--&626! 2%,2! 2%&! ?15P34-! G&5%,436G! F10! 2%&! $*5&99! 0&5&.210! 36! I,6&?! 14! ,! 2B1*62&.!

G&5%,436G! 34O19O34-! B&,P! 0&51-432314! 1F! 2%&! '78! 34! ,! 5145&420,2314*?&.&4?&42! 62&.A!

F1991B&?! IC! G10&! 6.&53F35A! 5145&420,2314*34?&.&4?&42! 342&0,523146! B32%! 2%&! .&.23?&#<=D!

'1B&O&0A! 2%&! ?3FF&0&42! 0&9,23O&! 514203IH23146! 21!'78! ,4?! .&.23?&! 0&51-432314! 1F! 2%&! JER"!

,4?!#!911.6!34!61G&!1F!2%&!620H52H0&6!61!F,0!,6!B&99!,6!,4,9C636!1F!.1663I9&!20,4632314!62,2&6!

6H--&626! 2%,2! 0&51-432314! G,C! I&! G10&! 51G.9&K! ,4?l10! O,03&?! 2%,4! 2%&! 2B1*62&.! G1?&9!

5H00&429C!34?35,2&6"=Th!#<"D!

!

:34?34-!1F!2%&!'78!59,66*"!G19&5H9&!2C.35,99C!34O19O&6!2%&!$JR!?15P34-!?3,-14,99C!,50166!2%&!

.&.23?&*I34?34-! -011O&#<#D! $%&! I34?34-! 1F! 2%&! '78! 59,66*#! IC! $JR! %,6! I&&4! ?&6503I&?! ,6!

102%1-14,9A!2%1H-%!34!2%&!G,V1032C!1F!5,6&6!32!36!62399!693-%29C!?3,-14,99C!I1H4?A!IH2!,2!9&66!1F!

,4! ,4-9&! F01G! .&0.&4?35H9,0! 2%,4! 2%&! 59,66*"! $JR"#Sh! #<SD! eF! 2%&! $JR! 620H52H0&6! 61! F,0!

51G.9&2&?A! 2%&0&! ,..&,06! 21! I&! ,! 634-9&! 51GG14! ?15P34-! G1?&A! ,92%1H-%! 2%&0&! 36!

51463?&0,I9C!G10&!?3O&0-&45&!34!I34?34-!,4-9&!1F!2%&!$JR!21!'78!59,66*"!2%,4!21!'78!59,66*

#"#/D!(4!&,5%!5,6&!2%&!)p*?1G,34!1F!2%&!$JR!36!.1632314&?!1O&0!2%&!p#!%&93K!1F!2%&!'78!,4?!2%&!

)q!?1G,34!1O&0!2%&!p"!%&93KD!(4!2C.35,9!I34?34-!.16323146!2%36!.9,5&6!2%&!)q!JERS!911.!1O&0!

2%&! 5&420,9! 0&-314! 1F! 2%&! .&.23?&*I34?34-! -011O&A! %&45&! 2%&! 3G.102,45&! 1F! 2%36! 911.! 34!

.&.23?&*?&.&4?&42!0&51-432314!1F!2%&!'78*&.321.&!51G.9&KD!(2!36!412!P41B4!B%C!2%&!q*5%,34!

36! .1632314&?! 14! 2%&! 6,G&! 63?&! 1F! 2%&! '78! 34! ,99! 1F! 2%&! 620H52H0&6! 62H?3&?! 61! F,0A! IH2! ,!



!
!

SX!

6H--&62314! 36! 2%,2! 2%&0&! G,C! I&! H4?&2&52&?! -&0G934&! I3,6! F10! 0&51-432314! 1F! .,0235H9,0!

0&-3146!1F!2%&!'78!2%,2!514203IH2&!21!2%36!.%&41G&414D!

EK[K\K -?;&(0(&('/"*%,"&.)<<".;&)G%('()%")0";?(')?;<"O/"'A;">3&;++".;&;?')."

!

$%&!,I3932C!1F!2%&!$JR!21!0&51-436&!6.&53F35!&.321.&6!,4?!2%&!&K2&42!21!B%35%!2%&6&!0&5&.2106!

5,4!50166*0&51-436&!&.321.&6!63G39,0!34!620H52H0&!10!6&LH&45&!36!1F!-0&,2!342&0&62!34!,!4HGI&0!

1F!3GGH4191-35,9!F3&9?6A!F01G!219&0,45&!,4?!,H213GGH432CA!B%&0&!50166*0&51-432314!I&2B&&4!

.,2%1-&4*?&03O&?!.&.23?&6!,4?!%162!&.321.&6!G,C!?03O&!?36&,6&A!21!5,45&0!3GGH4191-C!,4?!

34F&5231H6!?36&,6&D!!!

!

86!0&6&,05%!3421!,?,.23O&!3GGH432C!%,6!.01-0&66&?!32!%,6!I&51G&!59&,0!2%,2!2%&!93G32&?!.119!

1F! $*5&996! 5305H9,234-! 34! ,! %HG,4! I1?C! ,2! ,! -3O&4! 23G&! [u"=X\#</! 36! 346HFF353&42! F10! &,5%!

0&6.146&! 21! I&! -&4&0,2&?! IC! ,4! 34?3O3?H,9! $JR! F10! &,5%! .1663I9&! .&.23?&! &.321.&*'78!
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O30,9!0&.935,2314!5,4!155H0#>Th!S"XD!

!

$%&! I&62*P41B4! &65,.&! GH2,23146! 34! 2%&! 0&-314! ,0&! 2%&! R"S#@! GH2,2314! ,4?! 2%&! 7"STU!

GH2,2314! B32%34! 2%&! @@"=! &.321.&D! $%&! 7"STU! GH2,2314! 36! 1F2&4! 6&&4! I&F10&! 2%&! R"S#@!

GH2,2314S"fh!S#=! ,4?!%,6!I&&4!,66153,2&?!B32%! 9166!1F!$JR!0&51-432314! F10! 61G&!JEXY!$*5&99!

591412C.&6S#"D!(4!,??32314A!32!%,6!I&&4!,66153,2&?!B32%!,4!3450&,6&!34!I34?34-!21!2%&!34%3I3210C!



!
!

/>!

(-*93P&! 20,46503.2! /! [(7$/\! 0&5&.210S#"D! (2! %,6! 0&5&429C! I&&4! 1I6&0O&?! 2%,2! '78! :;#<=>!

51420199&06!,4?!&932&!51420199&06!G10&!F0&LH&429C!.166&66!JEXY!$*5&99!591412C.&6!2%,2!50166*

0&51-436&! 2%&!7"STU!&65,.&!O,03,42! 6&LH&45&! 2%,4!.,23&426! 2%,2!?1!412! 5142019!O30&G3,S=XD!

$%&!R"S#@!&65,.&!GH2,2314!36!,66153,2&?!B32%!2%&!9166!1F!,I3932C!1F!2%&!@@"=!.&.23?&!21!I34?!

2%&! '78! :;#<=>! -011O&! ,6! 2%36! 0&63?H&! 36! ,4! ,45%10! 0&63?H&! [6&&! 5%,.2&0! >\! F10! 2%36!

G19&5H9&S##h!S#SD!!$%&!G,V1032C!1F!'78!:;#<=>!.,23&426!0&6.14?!21!2%&!@@"=!,4?!B%&4!.0&6&42!

2%36! 0&6.146&! 36! 3GGH41?1G34,42S"/! %1B&O&0! 61G&! 62H?3&6! %,O&! 6H--&62&?! 2%,2! 12%&0!

&.321.&6!G,C!,961!514203IH2&!21!2%&!6H..0&66314!1F!O30&G3,!,66153,2&?!B32%!2%&!'78!:;#<=>!

,99&9&S#/D!

EK9K]K C%';.*&'()%")0"LC:"*%,"1CD"

!

@(R6! %,O&! ,! 4HGI&0! 1F!'78! 93-,4?6A! 3459H?34-! I12%!:B/! ,4?!:BT!'78D!'1B&O&0A! 2%&0&! 36!

149C!14&!@(R!,4?!'78!51GI34,2314!2%,2!%,6!I&&4!F1H4?!21!%,O&!,!63-43F35,42!3G.,52!14!2%&!

51H06&!1F!'()*"!?36&,6&!21!?,2&D!$%36!36!2%&!.166&66314!1F!@(RSE7"l@(RSEZ"!,4?!,4!'78!:B/!

93-,4?S#>D! $%&! .166&66314! 1F! I12%! 2%36! @(R! ,4?! 326! '78! 93-,4?! 36! ,66153,2&?!B32%! 3G.01O&?!

?36&,6&!5142019!,4?!691B&0!.01-0&66314!1F!2%&!?36&,6&!51G.,0&?!B32%!34?3O3?H,96!B%1!%,O&!

149C!14&!1F!2%&6&D!(2!%,6!FH02%&0G10&!I&&4!1I6&0O&?!2%,2!2%&!.166&66314!1F!@(RSEZ"!.012&526!

,-,3462! 1..102H436235! 34F&523146! ,2! 9,2&0! 62,-&6! 1F! 2%&! ?36&,6&! 51H06&S#TD! $%36! ,66153,2314!

0&G,346! &O&4! B%&4! 514O&42314,99C! .012&523O&! '78! 6H5%! ,6! '78! :;><! ,4?! '78! :;#<! ,0&!

0&G1O&?!F01G!2%&!,4,9C636S#>D!$%&!.166&66314!1F!@(RSEZ"!%,6!I&&4!6%1B4!34!61G&!62H?3&6!21!

%,O&!,!I&4&F353,9!&FF&52A!34!,??32314!21!2%,2!1F!@(RSE7"!34!34?3O3?H,96!.166&6634-!I12%!1F!2%&6&!

G19&5H9&6S#<h!S#XD!$%,2!I12%!,4!,523O,234-!,4?!,4!34%3I3210C!@(R!,0&!6%1B4!21!%,O&!,!I&4&F353,9!

&FF&52! G,C! 6&&G! 51H42&0*342H323O&A! IH2! 2%&! ?&O&91.G&42! 1F! W@! 5&996! 6H--&626! 2%,2! 62014-!

34%3I3210C!0&6.146&6!&451H42&0&?!34!?&O&91.G&42!9&,?!21!2%&!-&4&0,2314!1F!G,2H0&!W@!5&996!

2%,2!,0&!5,.,I9&!1F!%3-%!9&O&96!1F!,523O,2314!,4?!&FF353&42!0&6.146&6S#fh!SS=h!SS"!$%&!9,5P!1F!2%36!



!
!

/T!

34%3I3210C!623GH9H6!%,6!6%1B4!21!0&6H92!34!W@!5&996!345,.,I9&!10!9&66!5,.,I9&!1F!,523O,2314!,4?!

&FF&5210!FH452314SS#h!SSSD!

!

$%&!:B/!G123F! 36!.0&6&42!14!,!4HGI&0!1F!'78!3459H?34-!'78!:;#<=>!,4?!'78!:;><D!$%&0&!

,0&! 2B1! O,03,426! 1F! 2%36! G123FA! :B/*X=(! ,4?! :B/*X=$A! 1F! B%35%! '78! :;><! .166&66&6! 2%&!

F10G&0! ,4?! '78! :;#<=>! 2%&! 9,22&0D! $%36! 36! 1F! 342&0&62! ,6! 2%&! I34?34-! 1F! :B/*X=(! 21!G,4C!

,99&9&6! 1F! @(RSE7"! 36! 1F! %3-%&0! ,FF3432C! 2%,4! 2%,2! 21! :B/*X=$! ,4?! 2%&! .012&523O&! &FF&52! 1F!

@(RSE7"! %,6! I&&4! 1I6&0O&?! 21! I&! .,0235H9,09C! 01IH62! 34! 2%&! 6HI6&2! 1F! .,23&426! B32%! 2%36!

G123FD!'1B&O&0A! 32!%,6!,961!I&&4!6%1B4!2%,2!.012&52314! 36!.01O3?&?! 34!:B/*X=$!.166&6634-!

34?3O3?H,96S#T! ,4?! 2%,2! F10! 61G&! ,99&9&6A! I34?34-! 21! 2%&! :B/*X=$!G123F!G,C! I&! 62014-&0T/D!

892%1H-%!2%&!&FF&52!1F!@(RSEZ"!36!.03G,039C!1I6&0O&?!B32%!:B/*X=(S#<!2%&0&!36!61G&!?&I,2&!

,6! 21! B%&2%&0! 2%&6&! '78! ,0&! 34! F,52! 93-,4?6! F10! 2%36! G19&5H9&A! ?&6.32&! %1G191-C! B32%!

@(RSE7"SS/D!

!

$%36!0,36&6!2%&!LH&62314!,6!21!B%&2%&0!2%&!.012&523O&!&FF&52!36!G&?3,2&?!IC!?30&52!342&0,52314!

1F!@(R!,4?!'78SS>D!QH02%&0!1I6&0O,23146!B%35%!5,99!3421!LH&62314!2%&!&K,52!G&5%,436G!1F!2%36!

.012&523O&! &FF&52! ,0&! F30629C! 2%,2! 2%&! ,99&9&! 1F! @(RSE7"! .01O3?34-! 2%&! 62014-&62! ,66153,2314!

B32%! .012&52314A! @(RSE7";==/A! 36! 34! F,52! P41B4! 412! 21! I&! .0&6&42&?! 14! 2%&! 5&99! 6H0F,5&A!

6H--&6234-!&32%&0!,4!3420,5&99H9,0!342&0,52314!10!,4!,92&04,23O&!G&5%,436GS#>D!Z&514?9CA!34!2%&!

6,G&! 62H?CA! 32! B,6! 1I6&0O&?! 2%,2! B%39&! G10&! 01IH62! .012&52314! B,6! .01O3?&?! IC! %3-%9C!

&K.0&66&?! @(RSE7"! ,99&9&6! 34! :B/*X=(! .166&6634-! 34?3O3?H,96! 2%,4! ,99&9&6! B32%! 91B&0!

&K.0&66314A! 2%36! 632H,2314! B,6! 0&O&06&?! F10! :B/*X=$! 34?3O3?H,96h! 149C! 2%16&! ,99&9&6!

,66153,2&?! B32%! 91B&0! &K.0&66314! 1F! 2%&! -&4&! .01?H526! -,O&! 63-43F35,42! .012&52314! 34! 2%36!

-01H.S#>D!E&6.32&!2%&6&!300&-H9,0323&6A!2%&!1I6&0O&?!I34?34-!1F!@(RSE7"!21!2%&30!'78!93-,4?6!

,4?!2%&!5100&9,2314!1F! 2%36!B32%!.012&52314!6H--&626! 2%,2! F10!@(RSE7"A! 2%&!,I3932C!1F! 2%&!W@!

5&99!21!I34?!2%&6&!93-,4?6!36!,4!3G.102,42!F&,2H0&!1F!2%&!G&5%,436G!1F!.012&52314D!$%1H-%!2%36!

?1&6! 412! &K59H?&! 2%&! .1663I3932C! 1F! 12%&0! F,52106lG&5%,436G6! I&34-! 34O19O&?! 34! 2%36!

.012&52314A!.,0235H9,09C!34!2%&!5,6&!1F!2%&!@(RSE7";==/!,99&9&S#>D!



!
!

/<!

"

"

6K !%'(G;%"?.)&;<<(%G"*%*+/<(<"0)."'A;"?6["

I*G"*H(%)"*&(,"E6\3E98"69H;."?;?'(,;"

*%,">!F"'.*%<?).'")0",(G;<'()%"?.),$&'<"

"

"

!

"#$%! &'! ()&*! +),-(.$! /,*! ,! +#00,1#$,(&2.! -$#3.+(! 1.(/..'! 4$! 5(.6,'! 7.'8.$9!

:$#6.**#$!:.(.$!2,'!;'<.$(!,'<!#=$*.02.*>!4$!7.'8.$!+,$$&.<!#=(!-$#(.,*#?,0!

<&@.*(&#'*A! :$#6>! 2,'!;'<.$(! -.$6#$?.<!7B:! ($,'*-#$(! ,**,C*>! B',0C*&*! #6! ().!

-$#(.,*#?,0!<&@.*(&#'*!/,*!?C!#/'!/#$%>! !



!
!

/X!

6KEK C%'.),$&'()%"

6KEKEK T<&*?;"0.)H"(HH$%;".;<?)%<;<"'A.)$GA"H),$+*'()%")0"*%'(G;%"?.)&;<<(%G"

!

$%&! -&4&0,2314! 1F! &FF&523O&! J$7! 0&6.146&6! 21! O30,9! &.321.&6! 93P&! @@"=! 0&6H926! 34! P39934-! 1F!

34F&52&?! 5&996! ,4?! 2%&0&F10&! &K&026! 6&9&523O&!.0&66H0&!14! 2%&!O30,9! 6&LH&45&S"fh!SSTh!SS<h!SSXh!SSfh!

S/=h! S/"D! )30H6! B32%! 6&LH&45&! GH2,23146! 2%,2! 0&?H5&! 2%&! ,423*O30,9! &FF&52! 1F! 2%&6&! 3GGH4&!

0&6.146&6!B399! I&! ,I9&! 21! 0&.935,2&! I&22&0! 2%,4! 2%&! 103-34,9! O30H6! 34! 2%&! .0&6&45&! 1F! 2%&6&!

3GGH4&!0&6.146&6!,4?!61!B399!I&!6&9&52&?! F10!,2! 2%&! 9&O&9!1F! 2%&!O30,9!.1.H9,2314!B32%34!,4!

34?3O3?H,9D! $%&! 51GG14! &65,.&! GH2,23146! 1F! 2%&! @@"=! &.321.&! ?&G14620,2&! F0&LH&42!

G&5%,436G6! 1F! &65,.&! F01G! &FF&523O&! 3GGH4&! 0&6.146&6D! $%&! R"S#@! ,4?! 7"STU! 5%,4-&6!

93G32!2%&!0&51-432314!1F!2%&!@@"=!&.321.&!IC!$*5&996!IC!,FF&5234-!2%&!,I3932C!1F!2%&!&.321.&!21!

I34?! 21! '78! :;#<=>! 34! 2%&! 5,6&! 1F! R"S#@! ,4?! 2%01H-%! 0&?H52314! 1F! $JR! ,FF3432C! F10! 2%&!

51G.9&K! 34!2%&!5,6&!1F!7"STU#>Th!S"Xh!S#"h!S/#D! (4!,??32314!21!2%&6&!G&5%,436G6!1F!O30,9!&65,.&A!

12%&0! .,026! 1F! 2%&! 5&99H9,0! G,5%34&0C! 2%,2! ,FF&52! 2%&! ,I3932C! 1F! 2%&! 3GGH4&! 6C62&G! 21!

0&51-436&!,4?!0&6.14?!21!&.321.&6!G,C!,961!.01O3?&!,!G&,46!1F!&65,.&D!!

!

8!.,0235H9,09C!3G.102,42!.,02!1F!2%36!.015&66!36!2%&!.01?H52314!1F!&.321.&6!34!2%&!.012&,61G&A!

B%35%! 59&,O&6!.19C.&.23?&! 5%,346! ,5510?34-! 21! 2%&30! 6&LH&45&D!$%36! 59&,O,-&! 36! ,FF&52&?!IC!

2%&!6&LH&45&!1F!2%&!.19C.&.23?&!,6!32!.,66&6!2%01H-%!2%&!5&420,9!5%,44&9!1F!2%&!.012&,61G&!

B%&0&!32!G,C!I&!59&,O&?!GH923.9&!23G&6A!G&,434-!2%,2!2%&!6&LH&45&!,914-!2%&!&4230&!9&4-2%!1F!

2%&!.19C.&.23?&!5%,34! 36! 34O19O&?! 34!?&2&0G3434-! 2%&!.,22&04!1F!59&,O,-&"Xfh!S/Sh!S//h!S/>h!S/Th!S/<D!

(4?&&?!6&O&0,9!62H?3&6!%,O&!6%1B4!2%,2!6&9&52314!.0&66H0&!5,4!0&6H92!34!O30,9!&65,.&!2%01H-%!

GH2,2314! 1F! I12%! 3420,w&.321.&! ,4?! F9,4P34-!GH2,23146! 2%,2! 0&?H5&! 2%&! .01?H52314! 1F! 2%&!

&.321.&! 2,0-&2&?!IC! 2%&! 3GGH4&!0&6.146&T#h!#SXh!S/Xh!S/fh!S>=h!S>"D! (4!,??32314! 21! 2%&!.012&,61G&A!

12%&0!5&99H9,0!G,5%34&0C!36!34O19O&?!34!2%&!.01?H52314!,4?!.0&6&42,2314!1F!&.321.&6!3459H?34-!

,G341.&.23?,6&6!2%,2!203G!&.321.&6!,4?!2%&!$8^!51G.9&K!B%35%!20,46.1026!.&.23?&6!3421!2%&!



!
!

/f!

`Rh! I&5,H6&! I12%! ?36.9,C! 6&LH&45&! .0&F&0&45&6! F10! 2%&30! &.321.&! 6HI620,2&6! ,4?! 61! 2%&!

.01?H52314! ,4?! .0&6&42,2314! 1F! &.321.&6! 5,4! I&! 63G39,09C!G1?H9,2&?! IC! 6&LH&45&! 5%,4-&6!

2%,2!,FF&52!2%&6&!.015&66&6#SXh!S/fh!S>#D!

!

$%&!G,342&4,45&!1F!2%&6&!&65,.&!GH2,23146!36!1F!I&4&F32!21!2%&!O30H6!B%39&!3GGH4&!.0&66H0&!

36!,..93&?! F10! 2%&!-3O&4!0&-314A!B%35%! 36!H6H,99C! 2%&!5,6&!B32%34! 34?3O3?H,9!.,23&426A! 2%1H-%!

34201?H52314! 1F! '88R$! G,C! 0&6H92! 34! 2%&! 0&?H52314! 1F! 2%&! %162! 0&6.146&6! 2%01H-%! 2%&!

0&?H52314! 1F! ,423-&4! 623GH9,2314! ,66153,2&?! B32%! 91B&0! O30,9! 91,?6S>SD! $%&!G,342&4,45&! 1F!

2%&6&!&65,.&!GH2,23146!F1991B34-!20,46G366314!21!,!4&B!%162!B399!?&.&4?!14!6&O&0,9!F,52106D!

Q30629CA!B%&2%&0!2%&!?1410!,4?!2%&!0&53.3&42!5,00C!2%&!6,G&!'78!O,03,426![,0&!x'78!G,25%&?d!

10!3F!412!,0&!x'78!G36G,25%&?d\D!`65,.&!GH2,23146!2%,2!5,00C!,!O30,9!F324&66!5162!I&5,H6&!2%&C!

%,G.&0! O30,9! 0&.935,2314!B399! 149C! 0&G,34! 34! 2%&! O30H6! 3F! 2%&C! ,0&! 1O&0,99! ,?O,42,-&1H6! 21!

O30,9! 6H0O3O,9! ,4?! 6.0&,?D! $%H6A! 34! ,4!'78!G,25%&?! 0&53.3&42! 2%&C!G,C! ,991B! 2%&! O30H6! 21!

&65,.&! 3GGH4&! ?&2&52314! ,4?! B399! 2%&0&F10&! 0&G,34A! B%&0&,6! 34! ,4! '78! G36G,25%&?!

0&53.3&42!2%&C!G,C!149C!I&!?36,?O,42,-&1H6!F10!O30,9!-01B2%!,4?!B399!2%&0&F10&!93P&9C!0&O&02D!

$%&!0,2&!1F!0&O&06314!36!F1H4?!21!?3FF&0!?&.&4?34-!14!2%&!&FF&52!2%&!GH2,23146!%,O&!14!O30,9!

F324&66"<h!>fh!T"h!#><h!S/fh!S>/D! 855HGH9,2314! 1F! &65,.&!GH2,23146! 1O&0! 23G&! ,2! ,! .1.H9,2314! 9&O&9!

G,C!I&!0&?H5&?!?H&!21!2%&!.19CG10.%35!4,2H0&!1F!2%&!'78!50&,234-!O&0C!?3FF&0&42!6&9&52314!

.0&66H0&6! B32%! ?3FF&0&42! '78! ,99&9&! 51GI34,23146! ,4?! ?03O34-! 0&O&06314! 21! 2%&! 5146&46H6!

6&LH&45&"<h! T#D! '1B&O&0A! ,! F&B! 62H?3&6! %,O&! 6%1B4! 2%,2! F10! 61G&! '78! O,03,426! 34! 61G&!

.1.H9,23146A! ,?,.2,2314! IC! 2%&! O30H6! G,C! 155H0! ,2! 2%36! 9&O&9S>>h! S>Th! S><D! (F! 2%&6&! &65,.&!

GH2,23146A!B%39&!41!914-&0!,?O,42,-&1H6A!,0&!412!,!?36,?O,42,-&!34!,!4&B!%162![F10!&K,G.9&!

?H&! 21! 2%&! .0&6&45&! 1F! 51G.&46,210C!GH2,23146\A! 2%&C!G,C! I&!G,342,34&?! 10! &K%3I32! 691B!

0&O&06314! 10! I&! 9162! 2%01H-%! -&4&235! ?03F2D! $%&! '78! :;#<=>! R"S#@!GH2,2314! B%&4! ,914&!

345H06!,!9,0-&!O30,9!F324&66!5162S"<A!%1B&O&0A!B%&4!2%&!6&LH&45&!,961!5142,346!51G.&46,210C!

GH2,23146! 0&?H534-! 2%36! 5162! [,4?! ,991B34-! I&22&0! 0&.935,2314! 34! 2%&! 103-34,9! %162\! 2%&!

6&LH&45&!36!1F2&4!G,342,34&?!F1991B34-!20,46G366314>Xh!>fh!S#=D!

!



!
!

>=!

^012&,61G,9! .015&6634-! 1F! 2%&!B39?*2C.&! @@"=! 6&LH&45&! %,6! I&&4! ,4,9C6&?! .0&O31H69C! IC!

1H0!-01H.#SXD!]&!F1H4?!2%,2! 34!,??32314!21!6G,99!,G1H426!1F! 2%&!@@"=!&.321.&A!G,4C!@@"=!

5142,3434-!&.321.&6!B32%!?3FF&034-!J*2&0G343!B&0&!.01?H5&?!,4?! 2%&6&!B&0&!G,?&! 34!GH5%!

9,0-&0!,G1H426! 34! 2%&!,66,C! 2%,4! 2%&!@@"=!&.321.&! 326&9FD! Q10! 2%&!'78!8;=#!0&620352&?!Z7f!

&.321.&! ,4?! 1O&09,..34-! &.321.&6! .0&6&42! 34! ."<! +,-A! 2%&! ,G1H42! 1F! .01?H52314! IC! 2%&!

.012&,61G&!B,6! 934P&?! 21! 2%&! 3GGH41?1G34,45&!%3&0,05%C!1F! 2%&!JEXY!$*5&99! 0&6.146&! 34!
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[$,I9&!/\D!E&6.32&!2%&6&!9,0-&!?3FF&0&45&6!34!.015&6634-!I&2B&&4!2%36!6&LH&45&!,4?!2%&!B39?*

2C.&A! 2%&0&! ,0&! 62399! 61G&! 63G39,0323&6! 34! 2%&! .,22&046! 1F! .01?H52314! 1F! 2%&! J*2&0G34,99C!

20H45,2&?!F10G6![Q3-H0&!>\D!$%&!.01.102314!1F!@7X!.01?H5&?!IC!2%&!5146232H23O&!.012&,61G,9!

?3-&62!36!"TDTm!1F!:;#<!0&620352&?!&.321.&6A!,4?!34!2%&!3GGH41.012&,61G,9!?3-&62!36!S"DTm!

[$,I9&! /\D! $%36! 36! O&0C! 63G39,0! 21! 2%&!B39?*2C.&! 9&O&96! [$,I9&! S\D! $%&! .,22&046! F10! 2%&! @+<!

.&.23?&!,0&!,961!63G39,0A!B32%!,!%3-%&0!.01.102314!1F!2%&!&.321.&!.01?H52314!I&34-!@+<!34!2%&!

5146232H23O&!?3-&62!["#DSm\!51G.,0&?!B32%!2%&!3GGH41.012&,61G,9!?3-&62![SDXXm\A!2%1H-%!

2%&!.01.1023146!.01?H5&?!34!2%&!B39?*2C.&!,0&!91B&0!34!I12%!?3-&626![$,I9&!S\D!!



!
!

>T!

!

$%&!.01.1023146!1F!12%&0!&.321.&!F10G6!,0&!412!,6!5916&9C!934P&?!21!B39?*2C.&!9&O&96A!,!9,0-&0!

3450&,6&!34!.01?H52314!IC!2%&!5146232H23O&!?3-&62!2%,4!2%&!3GGH41.012&,61G,9!?3-&62![$,I9&!

/\! F10! 2%&! @7T! &.321.&! 155H06D! $%36! 36! .1663I9C! ?H&! 21! 2%&! 9166! 1F! J*2&0G34,99C! &K2&4?&?!

&.321.&! F10G6! 2%,2! B&0&! .01?H5&?! 34! 9,0-&0! .01.1023146! IC! 2%&! 5146232H23O&! .012&,61G&!

[$,I9&! S\D! (4! ,??32314! B&! 1I6&0O&?! ,! ?&50&,6&! 34! .01?H52314! F10! @(>! 34! 2%&! R"S#@!

5146232H23O&! .012&,61G,9! ?3-&62! [=DS#m! O&06H6! >DfXm\! ,4?! 2%&! 9166! 1F! .01?H52314! 1F! @(/D!

'1B&O&0A! F10! ,99! 1F! 2%&! 20H45,2&?! &.321.&! F10G6! 2%,2! ,0&! 6&&4A! 2%&! .,22&04! 1F!

3450&,6&?l?&50&,6&?!.01?H52314!I&2B&&4! 2%&!5146232H23O&!,4?! 3GGH41.012&,61G,9!?3-&626!

0&G,346! H45%,4-&?! [3D&D! 3F! 0&9,23O&! .01?H52314! 1F! ,4! &.321.&! F10G! 3450&,6&6! 34! 2%&!

3GGH41.012&,61G&! F10! 2%&!B39?*2C.&! 6&LH&45&A! 32! B399! ,961! I&! 3450&,6&?! 51G.,0&?! 21! 2%&!

5146232H23O&!?3-&62!F10!2%&!R@!GH2,42!6&LH&45&\D!

!

& T.@$+%+(+%7#&5/.+#A$.*#& >**(@.5/.+#A$.*#"

& :"/& Q"/& N"/& \"/& !.+A4& :"/& Q"/& N"/& \"/& !.+A4&

X>N& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

X>_& ^G^^& ^GV`& ^GN`& ^GV^& ^GVQ& QGN^& _G:`& NG\\& UG`O& \GUN&

X[\& 79K8" 7EK9" \9K\" 7EK8" 78K[" 97KE" [7K[" 9EK]" \6K9" 97K7"

XY`& :VG`& :VG\& :NG:& ::GU& :QGV& VG^`& VGQO& QGOU& NGNN& VGUO&

X[U& ::GV& :NGN& :UG_& :\G`& :\G\& V`GN& NNG:& N:G^& QNGQ& V:G\&

XX:^& ^G^^& ^G^^& :GVQ& ^GQQ& ^GV\& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

X>::& ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^!

XD:V& ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^!

XP:N& ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^! ^G^^!

!A)4#& N;& 3/.,(2+%.@& .-& XX:^& #5%+.5#& -./*$& %@& +"#& D:VQX& $#g(#@2#& A+& #A2"& +%*#E5.%@+& A@,& %@& +.+A4& -./&
2.@$+%+(+%7#&A@,&%**(@.5/.+#A$.*A4&,%1#$+$G&Y%7#@&A$&A&5#/2#@+A1#&.-&+.+A4&XX:^&#5%+.5#&-./*$&5/.,(2#,G&
!"#&XX:^&#5%+.5#&-./*&M%+"&1/#A+#$+&5#/2#@+A1#&5/.,(2+%.@&%$&$".M@&%@&).4,&+#B+G&

!

!

!



!
!

><!

6K6K]K F.),$&'()%")0"LLE8"*%,"LLE8";?(')?;"0).H<"(%"'A;"E]\"23J"?6["I*G"B(G;<'"

!

$%&!.012&,61G,9!.015&6634-!,4,9C636!.&0F10G&?!14!2%36!6&LH&45&!6%1B6!2%,2! 34!,??32314!21!

.01O3?34-! $JR! &65,.&! ,4?! 51G.&46,2314! F10! 2%&! R"S#@! GH2,2314A! 2%36! GH2,2314! %,6! ,!

63-43F35,42!3G.,52!14!2%&!.01?H52314!1F!@@"=!&.321.&!F10G6![Q3-H0&!>`!,4?!Q\D!(4!.,0235H9,0A!

2%&! .01?H52314! 1F! @@"=! ,4?! @@"=! J*2&0G34,99C! &K2&4?&?! &.321.&! F10G6! 36! 51G.9&2&9C!

,I1936%&?! 34! 2%36! 6&LH&45&! [Q3-H0&! T\[$,I9&! >\A! ,! G10&! 6&O&0&! &FF&52! 2%,4! 6&&4! B32%! 2%&!

R"S#@! GH2,2314D! '1B&O&0A! ,6! B32%! 2%&! R"S#@! 6&LH&45&A! 2%&! .01?H52314! 1F! J*2&0G34,99C!

20H45,2&?!@@"=!&.321.&! F10G6! 36!412! 0&?H5&?!IC! 2%&!GH2,2314!,4?! 2%&C!G,P&!H.!,99!1F! 2%&!

'78!:;#<=>!0&620352&?!&.321.&6!.01?H5&?!34!2%&!0&-314D!

!

^01?H52314!1F!2%&!20H45,2&?!&.321.&!F10G6!36!63G39,0A!IH2!412! 3?&4235,9!21!2%,2! 34!2%&!R"S#@!

6&LH&45&A!B32%! 2%&!G162!51GG149C!.01?H5&?!&.321.&!I&34-!@7T![H.! 21!T<DSm!212,9\[$,I9&!

>\D! $%&!.01.102314!1F!@7T!.01?H5&?! F01G!?3-&62314!1F! 2%36! 6&LH&45&! 36! 693-%29C! 91B&0! 2%,4!

2%,2! G,?&! ,F2&0! .015&6634-! 1F! 2%&! R"S#@! 6&LH&45&! [H.! 21! <=D/m! 212,9\[$,I9&! /\! ,4?! 2%&!

.01.102314!1F!.01?H52314!1F!@(>!,4?!@+<!36! 3450&,6&?![$,I9&!>\D!$%&!.01?H52314!1F!2%&!@7X!

&.321.&! 36! 63G39,0! F10! 2%&! 3GGH41.012&,61G,9! ?3-&62! ,2! S#D>m! ,6! 32! 36! F10! 2%&! R"S#@! ,4?!

B39?*2C.&! 6&LH&45&6! [$,I9&! S! ,4?! $,I9&! /\A! %1B&O&0A! 2%&! .01.102314! .01?H5&?! IC! 2%&!

5146232H23O&! ?3-&62! 36! 0&?H5&?! IC! ,! 51463?&0,I9&! ,G1H42! B%&4! 51G.,0&?! B32%! 2%&6&!

6&LH&45&6!,2!<D"XmD!86!B32%!2%&!R"S#@!6&LH&45&A!2%&!@(/!&.321.&!36!412!6&&4!,4?!?&6.32&!2%&!

?3FF&0&45&6! 34! .01.1023146! 1F! 61G&! &.321.&6! I&2B&&4! 2%&6&! 6&LH&45&6A! 2%&! 0&9,23O&!

?3FF&0&45&6! 34! .01?H52314! I&2B&&4! 2%&! 5146232H23O&! ,4?! 3GGH41.012&,61G,9! ?3-&626! ,0&!

,-,34! 34!2%&!6,G&!?30&52314D!$%&!6,G&!&.321.&! 36! 2%&0&F10&!,9B,C6!G10&!10! 9&66!,IH4?,429C!

.01?H5&?!IC!2%&!6,G&!F10G!1F!2%&!.012&,61G&D!!

!

!

!

!
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>X!

& T.@$+%+(+%7#&5/.+#A$.*#& >**(@.5/.+#A$.*#"

& :"/& Q"/& N"/& \"/& !.+A4& :"/& Q"/& N"/& \"/& !.+A4&

X>N& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

X>_& :QGO& :\GN& :GOO& QG^\& QGQO& Q^G`& :OG^& :`GN& ::GV& :VG`&

X[\& VUG^& [EK^" [7K7" \_K7" \7K]" [_K_" QUG_& V:G_& 9[K8" [\K7"

XY`& [_KE" [EK^" VOG:& Q:GV& QVGQ& OGO`& _G^V& \G:O& `G_V& `G:^&

X[U& ^G^^& ^G^^& ::GQ& \GO_& `G:U& :OGN& [7K9" [9K8" Q`G:& VQG_&

XX:^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

X>::& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

XD:V& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

XP:N& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

!A)4#& _;& 3/.,(2+%.@& .-& XX:^& #5%+.5#& -./*$& %@& +"#& [:V\P& $#g(#@2#& A+& #A2"& +%*#E5.%@+& A@,& %@& +.+A4& -./&
2.@$+%+(+%7#&A@,&%**(@.5/.+#A$.*A4&,%1#$+$G&Y%7#@&A$&A&5#/2#@+A1#&.-&+.+A4&XX:^&#5%+.5#&-./*$&5/.,(2#,G&
!"#&XX:^&#5%+.5#&-./*&M%+"&1/#A+#$+&5#/2#@+A1#&5/.,(2+%.@&%$&$".M@&%@&).4,&+#B+G&

!
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!

9%1(/#& _;& =[<& W]Q`^_& /#$+/%2+#,& #5%+.5#& 5/.,(2+%.@& $".M@& %@& !K& fL!& %**(@.5/.+#A$.*#& 4K& fL!&
2.@$+%+(+%7#&5/.+#A$.*#&=K&DX&*(+A@+& %**(@.5/.+#A$.*#&BK&DX&*(+A@+& 2.@$+%+(+%7#&5/.+#A$.*#&TK& [P&
*(+A@+&%**(@.5/.+#A$.*#&#K&[P&*(+A@+&2.@$+%+(+%7#&5/.+#A$.*#&IK&DX[P&*(+A@+&%**(@.5/.+#A$.*#&
1K&DX[P&*(+A@+&2.@$+%+(+%7#&5/.+#A$.*#G&
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T=!

6K6K[K F.),$&'()%")0"LLE8"*%,"LLE8";?(')?;"0).H<"(%"'A;"E]6":3LdE]\"23J"?6["I*G"

B(G;<'"

!

(4!,!9,0-&!4HGI&0!1F!.,23&426!B32%!2%&!7"STU!GH2,2314A!2%&!R"S#@!&65,.&!GH2,2314!36!,961!

.0&6&42S#=D!]&! 2%&0&F10&! 34510.10,2&?! I12%! 1F! 2%&6&!GH2,23146! 3421! 2%&! 6,G&! 6&LH&45&! 21!

?&2&0G34&!2%&!&FF&52!2%&C!%,O&!34!5145&02!14!@@"=!&.321.&!F10G!.01?H52314D!86!B32%!2%&!2B1!

GH2,42!6&LH&45&6!,914&A!2%&0&!,0&!51463?&0,I9&!&FF&526!14!2%&!@@"=!&.321.&!F10G!.01?H52314!

34!2%36!6&LH&45&![Q3-H0&!>+!,4?!'\A!B32%!.01?H52314!1F!J*2&0G34,99C!&K2&4?&?!&.321.&!F10G6!

6&O&0&9C! 5H02,39&?! [Q3-H0&! T\D! ! ZH0.03634-9CA! -3O&4! 2%&! 51G.9&2&! ,I1932314! 1F! .01?H52314! 1F!

2%&6&!&.321.&6!IC!I12%!634-9&!GH2,42!6&LH&45&6A!@(""!36!.01?H5&?!34!2%&!5146232H23O&!?3-&62!

[$,I9&!T\!2%1H-%!2%36!36!34!,!O&0C!6G,99!,G1H42!51G.,0&?!B32%!2%,2!G,?&!F1991B34-!2%&!B39?*

2C.&!?3-&626! [$,I9&!S\D!eF! ,99! 1F! 2%&!?3-&626! 2%&!R"S#@A! 7"STU!6&LH&45&! -3O&6! 2%&! -0&,2&62!

.01.102314! 1F! @@"=! &.321.&! .01?H52314A! B32%! "D<#m! 1F! ,99! .01?H52314! 34! 2%&! 5146232H23O&!

?3-&62! I&34-! 2%&! @@"=! &.321.&! ,4?! =DT#m! 34! 2%&! 3GGH41.012&,61G,9! ?3-&62! [=D##m!B39?*

2C.&!5146232H23O&!,4?!=DSTm!R"S#@!5146232H23O&\D!!

!

!

9%1(/#&\;&XX:^&5/.,(2+%.@&A$&A&5#/2#@+A1#&.-&+.+A4&=[<&W]Q`^_&/#$+/%2+#,&#5%+.5#&5/.,(2+%.@G&
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!
!

T"!

$%1H-%! .01?H52314! 1F! J*2&0G34,99C! &K2&4?&?! @@"=! 5142,3434-! &.321.&! F10G6! 36! %3-%&0! F10!

2%36! 6&LH&45&! 2%,4! F10! &32%&0! 1F! 2%&! GH2,426! ,914&A! 2%&! G,V1032C! 1F! :;#<=>! 0&620352&?!

.01?H52314!62399! 51463626!1F! 2%&! 20H45,2&?!&.321.&! F10G6![Q3-H0&!>+!,4?!'\D!e45&!,-,34A! 2%&!

@(/! &.321.&! 36! 412! .01?H5&?! ,4?! 2%&! @7T! &.321.&! 0&G,346! 2%&! G162! 51GG149C! .01?H5&?!

F0,-G&42!34!I12%!?3-&626![$,I9&!T\D!$%&!@(>!&.321.&!36!.01?H5&?!34!63G39,0!.01.1023146!21!326!

.01?H52314! 34! 2%&! 7"STU! 6&LH&45&A! B32%! 693-%29C! %3-%&0! .01.1023146! .01?H5&?! IC! 2%&!

3GGH41.012&,61G&! [$,I9&! T\!B%39&! 2%&! @+<! &.321.&! 36! .01?H5&?! 34! .01.1023146! I&2B&&4!

2%16&!1F! 2%&!R"S#@!,4?!7"STU!6&LH&45&6! [$,I9&!/!,4?!$,I9&!>\D!$%&!@7X!&.321.&! F10G! 36!

.01?H5&?!34!O&0C!63G39,0!.01.1023146!21!2%&!7"STU!6&LH&45&![$,I9&!>\D!Q34,99CA!2%&!0&9,23O&!

.01?H523146! 1F! I12%! 2%&! J*2&0G34,99C! &K2&4?&?! ,4?! 20H45,2&?! @@"=! &.321.&! F10G6! 34! 2%36!

6&LH&45&! 0&G,34! 2%&! 6,G&!B32%! 0&6.&52! 21! B%35%! .012&,61G,9! F10G! .01?H5&6! 2%&! -0&,2&0!

.01.102314!1F! 2%&!&.321.&D! Z&9&52314!.0&66H0&! 21!-&4&0,2&!149C! 2%&! 20H45,2&?!@@"=!&.321.&!

F10G6!2%01H-%!6&LH&45&!51GI34,23146!2%,2!,0&!,?,.2&?!21!.012&,61G,9!.0&F&0&45&6!G,C!I&!

9&66!34!5,6&!1F!O30H6!B32%!2%&6&!?1HI9&!3420,*&.321.35!&65,.&!GH2,23146![R"S#@A!7"STU\!?H&!

2%&30! 51GI34&?! &FF&52! 14! '78*I34?34-! ,4?! $JR*0&51-432314A! 0&6.&523O&9CA! B%35%! ,90&,?C!

?&50&,6&!10!,I1936%!,4C!'78*:#<=>!0&620352&?!@@"=!0&6.146&D!

!

$%&!&.321.&!.01?H52314!.,22&046!6%1B4!IC!2%&!R"S#@A!7"STU!?1HI9&!GH2,42!6&LH&45&!,0&!

,4! 342&0&6234-!G3K!1F! 2%&!.,22&046!6&&4!F10! 2%&!R"S#@!,4?!7"STU!GH2,42!6&LH&45&6!,914&A!

B32%! 61G&! &.321.&! .01.1023146!G10&! 63G39,0! 21! 14&! 10! 2%&! 12%&0! 1F! 2%&6&! 6&LH&45&6D! $%&!

.0&6&0O&?! .,22&046! 1F! ?3FF&0&45&6! 34! B%35%! &.321.&6! ,0&! F,O1H0&?! F10! .01?H52314! IC! 2%&!

5146232H23O&! ,4?! 3GGH41.012&,61G,9! F10G6A! .,0235H9,09C! ,G14-! 2%&! 20H45,2&?! &.321.&!

6H--&62!2%,2!H4?&09C34-!59&,O,-&!.0&F&0&45&6!1F!2%&!.012&,61G,9!F10G6!,0&!63G39,0!I&2B&&4!

2%&! 6&LH&45&6A! ,6! G3-%2! I&! &K.&52&?! -3O&4! 2%&! 6&LH&45&! 63G39,032CD! $%36! 36! 1F! .,0235H9,0!

342&0&62!-3O&4!2%&!9,0-&!&FF&52!14!.01?H52314!2%,2!2%&6&!G1?&62!6&LH&45&!5%,4-&6!%,O&!14!2%&!

J*2&0G34,99C!&K2&4?&?!@@"=!5142,3434-!&.321.&!F10G6D!

!

!
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!

& T.@$+%+(+%7#&5/.+#A$.*#& >**(@.5/.+#A$.*#"

& :"/& Q"/& N"/& \"/& !.+A4& :"/& Q"/& N"/& \"/& !.+A4&

X>N& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

X>_& :GUQ& VGO:& VG_U& QGQ^& QG_^& :_G`& Q^G`& QQGQ& :OGO& Q^G:&

X[\& 9EK]" [\K\" 98K]" 7[K\" \^K^" [EK]" QOG:& VQG`& [6K^" [8K8"

XY`& NQG`& VUGV& VNG_& :VG`& :UGO& VG`Q& NG:\& VGOU& \GUQ& _GOU&

X[U& NGQQ& :^GO& :^GN& `GVN& `GOQ& VOGQ& [9K7" [8K[" QOG`& VVGQ&

XX:^& ^G^^& ^GQ_& ^G\N& QG:^& :G`Q& ^G^^& ^G^^& ^GN`& ^G``& ^G\Q&

X>::& ^G^^& ^G^^& ^G_\& ^G^^& ^G^U& ^G^^& ^GVQ& ^GQ_& ^G^^& ^G^`&

XD:V& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

XP:N& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^& ^G^^&

!A)4#&\;&3/.,(2+%.@&.-&XX:^&#5%+.5#&-./*$&%@&+"#&D:VQXL[:V\P&$#g(#@2#&A+&#A2"&+%*#E5.%@+&A@,&%@&+.+A4&
-./& 2.@$+%+(+%7#& A@,& %**(@.5/.+#A$.*A4& ,%1#$+$G& Y%7#@& A$& A& 5#/2#@+A1#& .-& +.+A4& XX:^& #5%+.5#& -./*$&
5/.,(2#,G&!"#&XX:^&#5%+.5#&-./*&M%+"&1/#A+#$+&5#/2#@+A1#&5/.,(2+%.@&%$&$".M@&%@&).4,&+#B+G&

!

!

9%1(/#&`;&=[<&W]Q`^_&/#$+/%2+#,&#5%+.5#&5/.,(2+%.@&$".M@&)6&$#g(#@2#&($#,&-./&5/.+#A$.*A4&,%1#$+%.@G&<G&
3/.,(2+%.@& .-& XX:^& A@,& TE+#/*%@A446& #B+#@,#,& #5%+.5#& -./*$I& WG& 3/.,(2+%.@& .-& TE+#/*%@A446& +/(@2A+#,&
#5%+.5#& -./*$&A@,&TG&3/.,(2+%.@&.-&).+"&TE+#/*%@A446&#B+#@,#,&A@,& +/(@2A+#,&#5%+.5#& -./*$G&0G&X#6& -./&
-%1(/#&TG&.@46&CH#6&-./&-%1(/#$&<&A@,&W&$".M@&%@&9%1(/#&OFG&
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W/T Immuno long
W/T Constitutive short
W/T Constitutive long
RK Immuno short
RK Immuno long
RK Constitutive short
RK Constitutive long

LM Immuno Short
LM Immuno long
LM Constitutive short
LM Constitutive long
RKLM Immuno short
RKLM Immuno long
RKLM Constitutive short
RKLM Constitutive long
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!
!

TS!

6K6K9K F.),$&'()%")0";?(')?;<".;<'.(&';,"O/")'A;."12!"*++;+;<"(%"'A;"?6["I*G",(G;<'<K"

!

(4!,??32314!21!2%&!'78!:;#<=>!0&620352&?!@@"=!&.321.&!F10G6!.01?H5&?!34!2%36!0&-314A!2%&0&!

,0&!&.321.&6!0&620352&?!IC!12%&0!'78!.0&6&42!34!2%&!0&-314A!,4?!G,C!.,029C!1O&09,.!2%&!@@"=!

&.321.&!F10G6D!84,9C636!1F!.01?H52314!1F!2%&6&!&.321.&6!,4?!%1B!2%&C!O,0C!B32%!GH2,23146!1F!

2%&! @@"=! &.321.&! G,C! .01O3?&! ,??32314,9! 34F10G,2314! 14! %1B! 2%&6&! GH2,23146! ,FF&52!

.015&6634-!1F!2%36!#>G&0!0&-314!1F!.#/!+,-D!]%&4!,4,9C634-!&.321.&6!0&620352&?!IC!,412%&0!

'78!2%,2!6%,0&!,!J*2&0G34H6!B32%!,4!'78!:;#<=>!0&620352&?!&.321.&A!32!36!3G.102,42!21!412&!

2%,2A! 3F! 2%&! &.321.&! I&-346! W*2&0G34,9! 21! 2%&! '78! :;#<=>! 0&620352&?! &.321.&A! 2%&! 212,9!

.01?H52314! 1F! 2%&6&! &.321.&6! B399! ,961! I&! 51H42&?! ,6! :;#<! &.321.&6D! '1B&O&0! 149C! 2%16&!

5142,3434-!2%&!W*2&0G34H6!1F!2%&!12%&0!&.321.&!B399!I&!3459H?&?!34!2%&!212,9!F10!2%,2!'78D!!

!

$%&!'78!:;=X! 0&620352&?!&.321.&!+(f! [Q3-H0&!/\! 36!.01?H5&?! 34!,99!1F! 2%&! 6&LH&45&!?3-&626A!

%1B&O&0A!2%&!,G1H426!O,0C!6HI62,423,99C!I&2B&&4!2%&!6&LH&45&6A!0,4-34-!F01G!=DS"m!34!2%&!

R"S#@! 5146232H23O&! ?3-&62! 21! "XDfm! 34! 2%&! R"S#@A! 7"STU! ?1HI9&! GH2,42!

3GGH41.012&,61G,9!?3-&62![$,I9&!<A!$,I9&!XA!$,I9&!f!,4?!$,I9&!"=\D!$%&!.01.1023146!1F!2%36!

:;=X!0&620352&?!&.321.&!.01?H5&?![Q3-H0&!f8\!,551H42!F10!,99!1F!2%&!@(>!&.321.&!6&&4!34!2%&!

2%0&&!GH2,2&?!6&LH&45&6! [Q3-H0&!"=:\! [$,I9&!""\D!'1B&O&0A! 34! 2%&!B39?*2C.&!6&LH&45&! 2%&!

,G1H42!1F!2%&!:;=X!0&620352&?!&.321.&!.01?H5&?!,551H426!F10!149C!,!6G,99!,G1H42!1F!2%&!212,9!

.01?H52314!1F!@(>A!2%&!G,V1032C!I&34-!2%&!@(>!F0,-G&42!34!2%36!6&LH&45&![$,I9&!""\D!!

!

$%&! 8#/l:X! 0&620352&?! &.321.&! +7"=! [Q3-H0&! f:\A! 6%,0&6! 2%&! 6,G&! J*2&0G34H6! ,6! 2%&! @7T!

'78!:;#<=>!0&620352&?!&.321.&D!$%&!.01.1023146!1F!2%36!&.321.&!.01?H5&?!O,0C!F01G!#<DTm!

[$,I9&! f\! 1F! 212,9! &.321.&! .01?H52314! 21! T<D#m! [$,I9&! X\D! $%&! .&05&42,-&! 1F! 212,9! @7T!

,551H42&?!F10!IC!.01?H52314!1F!2%36!&.321.&!?3FF&06!I&2B&&4!2%&!6&LH&45&6![$,I9&!""\D!(4!2%&!

B39?*2C.&!?3-&62314!H.! 21! <XDSm!1F! 2%&! 212,9!@7T! &.321.&!.01?H52314! 36!+7"=! [Q3-H0&!"=J\!

,4?! 34! 2%&! 7"STU! 6&LH&45&A! 2%&! &.321.&! ,551H426! F10! H.! 21! f/DXm! 1F! .01?H52314! 34! 2%&!

5146232H23O&!?3-&62A!B32%!2%&!0&G,34?&0!I&34-!2%&!@!W*2&0G34,9!F10G![$,I9&!""\D!$%36!20&4?!36!



!
!

T/!

3450&,6&?! 34! I12%! 2%&! R"S#@! ,4?! R"S#@A! 7"STU! ?1HI9&! GH2,426A! B%&0&! &O&4! 6G,99&0!

.01.1023146!1F!@7T!.01?H52314!36!,551H42&?!F10!IC!2%&!@!W*2&0G34,9!F10G![$,I9&!""\D!

!

(4!,??32314!21!2%&!+7"=!&.321.&A!8#/!5,4!,961!0&51-436&!,4!&.321.&!693-%29C!J*2&0G34,9!34!2%&!

0&-314A! (7"=D!$%&6&!&.321.&6!6%,0&!2%&!6,G&!J*2&0G34H6!,6!2%&!'78!:;#<=>!0&620352&?!@7XD!

$%&!.01.102314!1F!212,9!&.321.&6!2%,2!,0&!(7"=!0,4-&6!F01G!TD/=m!34!2%&!7"STU!5146232H23O&!

?3-&62314! 21! #fD>m! 34! 2%&! 3GGH41.012&,61G,9! ?3-&62314! 1F! 2%&! 6,G&! 6&LH&45&! [$,I9&! f\D!

$%36!.,22&04!1F!.01?H52314! 36! 63G39,0! 34! 2%&!R"S#@A!7"STU!?1HI9&!GH2,42A! 2%1H-%!G10&!1F!

2%&!&.321.&!36!.01?H5&?!34!2%36!?3-&62A!.,0235H9,09C!IC!2%&!3GGH41.012&,61G&![$,I9&!"=\D!(4!

2%&!R"S#@!6&LH&45&!2%&0&!36!%3-%&0!.01?H52314!34!2%&!5146232H23O&!?3-&62!,4?!63G39,0!9&O&96!1F!

.01?H52314! 34! 2%&! 3GGH41.012&,61G,9! ?3-&62! [$,I9&! X\! 51G.,0&?! B32%! 2%&! 2B1! 7"STU!

5142,3434-! GH2,426D! $%&! B39?*2C.&! ?3-&62! %,6! 693-%29C! %3-%&0! 9&O&96! 1F! .01?H52314! 34! 2%&!

5146232H23O&! ?3-&62! 2%,4! 2%&! 7"STU! GH2,426! IH2! %,6! GH5%! 91B&0! .01?H52314! IC! 2%&!

3GGH41.012&,61G&![$,I9&!<\D!!

!

$%&! .01.102314! 1F! 2%&! @7X! &.321.&! 2%,2! 36! 412! .01?H5&?! F01G! 2%&! (7"=! &.321.&! ?3FF&06!

I&2B&&4! 2%&!/!6&LH&45&6D!Z203P34-9CA! 2%&!.,22&04!1F! 2%&6&!?3FF&0&45&6! 36!LH32&!63G39,0! 21! 2%&!

.,22&04!6&&4!F10!2%&!@(>!&.321.&![Q3-H0&!"=`\D!$%&!9,0-&62!.01.1023146!1F!&.321.&!.01?H52314!

F01G!6%102A!414*(7"=!F0,-G&426!I&34-!34!2%&!B39?*2C.&!?3-&626A!2%&!4&K2!%3-%&62!.01.102314!34!

2%&! 7"STU! 3GGH41.012&,61G,9! ?3-&62A! ,4?! 2%&! .01.102314! 36! GH5%! 91B&0! 34! I12%! 2%&!

5146232H23O&! ?3-&62! F10! 2%&! 7"STU! 6&LH&45&! ,4?! 2%&! R"S#@! ,4?! R"S#@A! 7"STU! ?1HI9&!

GH2,42!?3-&626![$,I9&!""\D!

!

$%1H-%!2%&!12%&0!2B1!20H45,2&?!@@"=!&.321.&6![@(/!,4?!@+<\!?1!412!6%,0&!0&6203523146!B32%!

,4C!12%&0!'78!,99&9&6A!34!10?&0!21!6&&!B%&2%&0!2%36!.01?H52314!.,22&04!G3-%2!I&!,FF&52&?!IC!

2%&!.0&6&45&!1F!,4!1O&09,..34-!'78!0&620352314A!(!,961!911P&?!,2!.01.1023146!1F!W*2&0G34,99C!

&K2&4?&?!&.321.&!.01?H52314!51G.,0&?!B32%! 2%16&!B%35%!62,02!B32%! 2%&!@!W*2&0G34H6D!$%&!

.,22&04!1F!.01?H52314!B32%!G10&!6%102!&.321.&6!I&34-!.01?H5&?!IC!2%&!B39?*2C.&!?3-&62!%&9?!



!
!

T>!

F10!I12%!1F!2%&6&!&.321.&6![2%&!@(/!36!149C!.01?H5&?!34!2%&!B39?*2C.&!?3-&62\![Q3-H0&!"=8!,4?!

E\!6%1B34-!2%,2!2%36!&FF&52!?1&6!412!?&.&4?!14!,??32314,9!0&620352314!IC!12%&0!'78!,99&9&6D!

!

(4! ,??32314! 21! 2%&!414*'78!:;#<=>! 0&620352&?!&.321.&6!1F!B%35%! 6%,0&!J*2&0G343!B32%!'78!

:;#<=>!0&620352&?!20H45,2&?!&.321.&!F10G6A!2%&0&!,0&!,961!6&O&0,9!&.321.&6!.01?H5&?!B%35%!

,0&!412!0&620352&?!IC!'78!:;#<=>D!eF!2%&6&!&.321.&6A!149C!14&!6&2!36!F1H4?!34!2%&!?3-&626!1F!,99!

1F! 2%&! 6&LH&45&6D!$%&6&!,0&! 2%&!:">l:T#!'78!0&620352&?!&.321.&6!+bf!,4?!7bX! [Q3-H0&!/\D!!

$%&6&! &.321.&6! ,0&! .01?H5&?! ,2! SD/<m! 21! fD/Sm! 1F! 212,9! &.321.&! .01?H52314! ,50166! 2%&!

6&LH&45&6![Q3-H0&!>`\A!B32%! 2%&!.01.102314!.01?H5&?! 34! 2%&!B39?*2C.&!?3-&626!I&34-!%3-%&0!

2%,4!34!2%&!GH2,42!6&LH&45&6![$,I9&!<A!$,I9&!XA!$,I9&!f!,4?!$,I9&!"=\D!

!

$B1!12%&0!414*'78!:;#<=>!0&620352&?!&.321.&6!,0&!F1H4?!34!61G&!1F!2%&!6&LH&45&6!?3-&62&?A!

B32%!2%&!'78!8;=#!0&620352&?!&.321.&!()f![Q3-H0&!/A!Q3-H0&!>+\!F1H4?!F1991B34-!?3-&62314!1F!

2%&! R"S#@A! 7"STU! ?1HI9&! GH2,42! ,4?! 2%&! '78! 8;SS! 0&620352&?! &.321.&! URX! [Q3-H0&! /A!

Q3-H0&! >Q\! F1H4?! ,F2&0! .015&6634-! 1F! 2%&! 7"STU! ,4?! 2%&! R"S#@A! 7"STU! ?1HI9&! GH2,426D!

$%&6&! &.321.&6! ,0&! .01?H5&?! ,2! "m! 10! 9&66! 1F! 212,9! &.321.&! .01?H52314! [$,I9&! <A! $,I9&! XA!

$,I9&! f! ,4?!$,I9&! "=\D! $%&30! .0&6&45&! 34! 149C! 2%&! 6&LH&45&6! 5142,3434-! &65,.&!GH2,23146!

?&G14620,2&! 2%,2! 2%&! 5%,4-&6! 34! ,423-&4! .015&6634-! 5,H6&?! IC! 2%&6&! '78! :;#<=>! 0&9,2&?!

GH2,23146!G,C!.01?H5&!41O&9!&.321.&6! F10! 3GGH4&!0&51-432314!,6!B&99!,6!,I1936%34-! 2%16&!

.0&6&42!34!B39?*2C.&!6&LH&45&6D!!

!

!

!

!

!

!

!

!



!
!

TT!

!

& T.@$+%+(+%7#&5/.+#A$.*#& >**(@.5/.+#A$.*#"

& :"/& Q"/& N"/& \"/& !.+A4& :"/& Q"/& N"/& \"/& !.+A4&

WUI&WQ`&$"./+& ^G::& ^GV:& ^G_U& ^GNO& ^GNV& :G:^& :GU:& VGQQ& QGUQ& QGVO&

<QNI&WUI&WQ`&$"./+& :\GN& V^G_& [EK^" [[K[" V\G_& V^G_& Q\GU& VVGN& Q`GU& QOG_&

<QNI&WQ`&$"./+& OG:V" UGVN" :^GN" UGN:" OGQQ" :UG:" Q_GO& :_G:& NG\O" :\GN"

WQ`&.@46& \7K]" 96KE" V`GO& V_G\& [[K[" ]^K6" ]9K7" [[K[" \8K\" [[K^"

W:_I&W\Q& `G::& UG`N& OGVQ& ::G:& OGNV& :QGQ& OG`U" VG`O" NG^O& \GO^&

!A)4#&`;&3/.,(2+%.@&.-&d5%+.5#$&)6&=[<&/#$+/%2+%.@&%@&+"#&M%4,E+65#&5QN&YA1&<<:Q\E:_^&$#g(#@2#&A+&#A2"&
+%*#E5.%@+& A@,& %@& +.+A4& -./& 2.@$+%+(+%7#& A@,& %**(@.5/.+#A$.*A4& ,%1#$+$G& Y%7#@& A$& A& 5#/2#@+A1#& .-& +.+A4&
#5%+.5#$&5/.,(2#,G&!"#&=[<&M%+"&1/#A+#$+&5#/2#@+A1#&5/.,(2+%.@&%$&$".M@&%@&).4,&+#B+G&

!

& T.@$+%+(+%7#&5/.+#A$.*#& >**(@.5/.+#A$.*#"

& :"/& Q"/& N"/& \"/& !.+A4& :"/& Q"/& N"/& \"/& !.+A4&

WUI&WQ`&$"./+& ^G^^& ^GV`& ^GN`& ^GQO& ^GV:& QGN^& _G:\& NG\Q& UG^\& \GNO&

<QNI&WUI&WQ`&$"./+& 7[K9" \_K^" \]K_" \7K]" \7K6" 9\K6" [\KE" [_K[" 9EKE" 98K\"

<QNI&WQ`&$"./+& ::GV" :NGQ" :UG^" :_G\" :_G`" V\GN" NQG\& VOGU& Q^G_" QUG_"

WQ`&.@46& :NGV" :NG:" :\GV& :QG\& :VGV" NGOO" _GUO" _GNQ" :QG^" OGV`"

W:_I&W\Q& ^G^^& :GNO& :GV\& NG:\& VGN`& ^G^^& ^GQ`" ^G``" UGQU& _G^V&

!A)4#&U;&3/.,(2+%.@&.-&d5%+.5#$&)6&=[<&/#$+/%2+%.@&%@&+"#&D:VQX&5QN&YA1&<<:Q\E:_^&$#g(#@2#&A+&#A2"&+%*#E
5.%@+&A@,&%@&+.+A4&-./&2.@$+%+(+%7#&A@,&%**(@.5/.+#A$.*A4&,%1#$+$G&Y%7#@&A$&A&5#/2#@+A1#&.-&+.+A4&#5%+.5#$&
5/.,(2#,G&!"#&=[<&M%+"&1/#A+#$+&5#/2#@+A1#&5/.,(2+%.@&%$&$".M@&%@&).4,&+#B+G&
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& T.@$+%+(+%7#&5/.+#A$.*#& >**(@.5/.+#A$.*#"

& :"/& Q"/& N"/& \"/& !.+A4& :"/& Q"/& N"/& \"/& !.+A4&

WUI&WQ`&$"./+& :QGO& :\GN& :GO^& :GOQ& QG:V& Q^G`& :OG^& :`GQ& :^GN& :QGO&

<QNI&WUI&WQ`&$"./+& VUG^" [EK^" [[KE" \EK6" 9_K9" [9K_" QQG\" :OGV" QOGU" Q`G\"

<QNI&WQ`&$"./+& ^G^^" ^G^^" OGUQ" \GQ^" \GVO" :_G_" [8K8" ]9K[" :OG`" QNG\"
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.1.H9,2314D!$%,2!2%&6&!6&LH&45&6!,0&!412!6&&4!34!2%&!@(""l@U"/!50166*0&,523O&!.1.H9,2314!

3G.93&6!B&!%,O&!,4!3451G.9&2&!$JR!.01F39&!1F!2%36!0&51-432314D!!

!

Patient  Epitope form VI CDR3 sequence VI JI DI Frequency 

^\^N`V& XX:^& T<''[0PZdle9& `EO]^:&& QE`]^:&& :]^:&& :G^^^&

& & & & & & &

:^^O\`& XX:^& T<''l!'Y''edle9& \E_]^:&& QE`]^:&& Q]^:&& :G^^^&

& & & & & & &

^V^U\O& XX:^& T<''lY?D<=dl99& NEV]^:&& QE:]^:&& Q]^Q&& ^G_\N&

&& && T<''[Y!'<edle9& NEV]^:&& QE`]^:&& Q]^:&& ^G^_^&

&& && T<''3>[<>dle9& `EQ]^:&& QE`]^:&& Q]^:&& ^G^\V&

&& && T<!'!YYedle9& Q`]^:&& QE`]^:&& :]^:&& ^GVQ_&

&& X>::]& T<''dD!Yd[99& Q`]^:&& QEQ]^:&& a@H@.M@& ^G\Q:&

&& && T<''dD!YY[99& Q`]^:&& QEQ]^:&& Q]^:&& ^G^V_&

&& && T<''[[YY!Yd[99& `EQ]^:&& QEQ]^:&& Q]^:&& ^G:`Q&

&& && T<!'!YYedle9& Q`]^:&& QE`]^:&& :]^:&& ^GQ^`&

&& X>::LXD:V& T<''3Yl9Y<d<99& NEV]^:&& :E:]^:&& :]^:&& :G^^^&

&& X>::LXP:N]& T<!'dY!0!d<99& QNE:]^:&& :E:]^:&& :]^:&& :G^^^&

!A)4#&QV;& & !TD&T0DVS& 4..5& $#g(#@2#$&,#+#/*%@#,& -./&XX:^&#5%+.5#& -./*& /#2.1@%$%@1& !TD& -/.*&5A+%#@+$&
:^^O\`I&^\^N`V&A@,&^V^U\O&A4.@1&M%+"&-/#g(#@26&%@&+"#&5.5(4A+%.@&A@,&?SI&0S&A@,&mSI&A44#4#&($A1#&%@&#A2"&
!TDG&



!
!

""T!

Patient  
Epitope 
form VI CDR3 sequence VI JI DI Frequency 

QN:QNQ& XX:^& T<''e'Y!'Y'3<edle9& \EQ]^:& QE`]^:&& Q]^Q&& :G^^^&

& XX:^&4.M& T<''e'Y!'Y'3<edle9& \EQ]^:& QE`]^:&& Q]^Q&& ^G:NV&

&& && T<>'033Y!Ydd!le9& :^EV]^:&& QE_]^:&& :]^:&& ^G:NV&

&& && T<''D!<30!d<99& NEV]^:&& :E:]^:&& :]^:&& ^G_`:&

&& && T<''=[YY?!Zdl99& NE:]^:&& QE:]^:&& :]^:&& ^G:NV&

&& XX:^LX>::& T'<39Y!'<XYle9& Q^E:]^:&& QE`]^:&& Q]^:&& ^G^O^&

&& && T<''D!<30!d<99& NEV]^:&& :E:]^:&& :]^:&& ^GN`U&

&& & T<''Y[<YY<[eld!le9& `EQ]^:&& QE_]^:&& Q]^Q&& ^GQ\O&

&& && T<'''Y!'Y![!0!le9& Q]^:&& QEV]^:&& Q]^Q&& ^G^V^&

&& && f<''[?Y<Yd[99& _E\]^:&& QEQ]^:&& :]^:&& ^G^:_&

&& && T<'D3YYd!edle9& `EO]^V&& QE`]^:&& :]^:&& ^G^N_&

&& && T<''3YlY[eYe'9& :U]^:&& :EQ]^:&& :]^:&& ^G^N_&

&& && T<''eY?!edle9& \E_]^:&& QE`]^:&& :]^:&& ^G^:_&

&& && T'?dYY!'Y[ld!le9& QOE:]^:&& QE_]^:&& Q]^:&& ^G^:_&

&& XX:^LXD:V& T<''=[YY?!Zdl99& NE:]^:&& QE:]^:&& :]^:&& ^G`:\&

&& && T<''D!<30!d<99& NEV]^:&& :E:]^:&& :]^:&& ^G^`_&

&& && T<''9!'Y'3dZdl99& `EO]^V&& QE:]^:&& Q]^Q&& ^G:ON&

&& && T!''=[YY?'Z<l99& NE:]^:&& QE:]^:&& :]^:&& ^G^:_&

&& X>::& T<''D!<30!d<99& NEV]^:&& :E:]^:&& :]^:&& ^GV`U&

&& && T<''''Y'Yf!0!le9& Q`]^:&& QEV]^:&& Q]^Q&& ^G^_N&

&& && T<''e'Y!'Y'3<edle9& \EQ]^:& QE`]^:&& Q]^Q&& ^G^_N&

&& && T<''9!'Y'3dZdl99& `EO]^V&& QE:]^:&& Q]^Q&& ^G^_N&

&& && T<''[!DD'!0!le9& :V]^:&& QEV]^:&& Q]^Q&& ^G^Q`&

&& && T<''=[YY?!Zdl99& NE:]^:&& QE:]^:&& :]^:&& ^GV_:&

&& && T<''[dD33YdX[99& `E\]^:&& :EN]^:&& :]^:&& ^G^_N&

&& & T<''d<Y!Y!<3edle9& \EQ]^:&& QE`]^:&& :]^:&& ^G^Q`&

&& X>::LXP:N& T<''D!<30!d<99& NEV]^:&& :E:]^:&& :]^:&& :G^^^&

&& XP:N& T<''D!<30!d<99& NEV]^:&& :E:]^:&& :]^:&& ^GV^\&

&& & T<'!''Y0''edle9& Q`]^:&& QE`]^:&& Q]^:&& ^G^N`&

&& & T<'DYY3d<99& Q]^:&& :E:]^:&& Q]^:&& ^G^QN&

&& & T<''9!'Y'3dZdl99& `EO]^V&& QE:]^:&& Q]^Q&& ^G:^\&

&& & T<>'033Y!Ydd!le9& :^EV]^:&& QE_]^:&& :]^:&& ^G^:Q&

&& & T<''=[YY?!Zdl99& NE:]^:&& QE:]^:&& :]^:&& ^GVUU&

&& & T<''0D[<YY3Zdle9& \E_]^:&& QE`]^:&& Q]^Q&& ^G^QN&

&& & T<!D!Y[Z!d<99& QNE:]^:&& :E:]^:&& :]^:&& ^G^:Q&

& & T<''>[<0Y<edle9& NE:]^:&& QE`]^:&& Q]^:&& ^G^QN&

& & T<''['>Y!'YD0dl99& Q`]^:&& QE:]^:&& Q]^Q&& ^G^:Q&

& & T<''e'Y!'Y'3<edle9& \EQ]^:& QE`]^:&& Q]^Q&& ^G^N`&

!A)4#& QN;& !TD& T0DVS& 4..5& $#g(#@2#$& ,#+#/*%@#,& -./& XX:^& #5%+.5#& -./*& /#2.1@%$%@1& !TD& -/.*& 5A+%#@+&
QN:QNQ&A4.@1&M%+"&-/#g(#@26&%@&+"#&5.5(4A+%.@&A@,&?SI&0S&A@,&mSI&A44#4#&($A1#&%@&#A2"&!TDG&

!



!
!

""<!

9'9'&'D' #E.5*,+.6#%/#:;<9=#4%%>#6.?,."-.6#!"$%4$.F#!"#-+%667+.-%A"!*!%"#

%/#BB&C#.>!*%>.#/%+86#

!

$JR! 5142,52!B32%! .&.23?&! 0&63?H&6! 1F! 2%&! '78*.&.23?&! 51G.9&K! H.14! I34?34-! 36! .03G,039C!

2%01H-%! 2%&! 342&0,52314! 1F! 2%&! JERSq! 911.! 1F! 2%&! $JR#<#D! $%36! 911.! 1F2&4! ,961! 6%1B6! 2%&!

-0&,2&62!?3O&0-&45&!F01G!-&0G934&!6&LH&45&6!,6!32!5142,346!2%&!342&06&52314!1F!2%&!)A!E!,4?!c!

6&-G&426A!B%35%!G,P&!H.!,!51G.9&2&!$JRq!5%,34D!$%&6&!6&LH&45&!6&-G&426!,0&!G1?3F3&?!,2!

2%&30! V1346! IC! 2&0G34,9! ?&1KC4H59&123?&! 20,46F&0,6&! [$?$\"=Sh! "=/h! "=>! ,??34-! 10! 0&G1O34-! ,!

6G,99!4HGI&0!1F!4H59&123?&6!34!10?&0!21!50&,2&!,??32314,9!O,03,2314!34!2%&!$JRD!(4!2C.35,9!$JR!

I34?34-! G1?&6A! 12%&0! JER! 911.6! 514203IH2&! 21! 0&51-432314! 1F! 2%&! '78! 51G.9&K! G,349C!

2%01H-%!I34?34-!1F!0&63?H&6!1F!2%&!'78!0,2%&0!2%,4!2%&!.&.23?&D!'1B&O&0A!32!%,6!I&&4!6%1B4!

2%,2! F10! 914-&0! &.321.&6A! B%35%! IH9-&! 1H2! 1F! '78! 59,66*"! -011O&6A! 2%&6&! JER!G,C! ,961! I&!

34O19O&?!34!0&51-432314!1F!2%&!.&.23?&SXSD!

!

$%&!6&LH&45&6!1F!2%&!JERSq!911.6!0&6.14?34-!21!1H0!&.321.&!F10G6!B&0&!6102&?!,5510?34-!21!

.,23&42!,4?! 2%&!,I3932C! 21!50166*0&51-436&!@@"=!&.321.&! F10G6! 34!.,23&42!#/"#/#![149C!14&!

50166!0&,523O&!$JR!B,6!F1H4?!34!,412%&0!.,23&42A!J8$Z$++b`sbQ!=S=XTf\[Q3-H0&!#SA!Q3-H0&!

#/A!Q3-H0&!#>A!Q3-H0&!#T!,4?!Q3-H0&!#<\D!Q,52106!2%,2!B&0&!H6&?!21!5%,0,52&036&!2%&!6&LH&45&6!

3459H?&! .0&6&45&l,I6&45&A! 0&9,23O&! .01.1023146! ,4?! 915,2314! 1F! .19,0A! %C?01.%1I35! ,4?!

5%,0-&?!0&63?H&6!34!2%&!6&LH&45&6![Q3-H0&!#SA!Q3-H0&!#/A!Q3-H0&!#>A!Q3-H0&!#T!,4?!Q3-H0&!#<\!

,6! B&99! ,6! 9&4-2%! 1F! 2%&! 6&LH&45&A! 5%,4-&! 34! 2%&! JERSq! 911.! F01G! 2%&! -&0G934&! &451?&?!

6&LH&45&!,4?!4HGI&0!1F!&.321.&!F10G6!0&51-436&?![$,I9&!#>\D!!

!

(4! 2%&! $JR! 6&LH&45&6! 1I2,34&?! F01G! 1H0! F1H0! .,23&426! B&! F1H4?! 2%,2! ?3FF&0&45&6! 34! 2%&!

JERSq! 911.6! I&2B&&4! 50166*0&,523O&! ,4?! 414! 50166*0&,523O&! $JRq! 5%,34! 6&LH&45&6! B&0&!

6G,99D!]&!?3?!F34?!2%,2!50166*0&,523O&!$JRq!5%,34!JERS!911.6!B&0&!693-%29C!914-&0!2%,4!414!

50166*0&,523O&!JERS! 911.6! [">D#!O&06H6!"/D>!0&63?H&6\A!,4?! 2%,2! 2%&C!%,?!H4?&0-14&! F&B&0!



!
!

""X!

?&9&23146!1F!0&63?H&6!&451?&?!IC!2%&!-&0G934&!6&LH&45&6!["D==!O&06H6!"DXS!0&63?H&6\D!$%&C!

B&0&!,961! 693-%29C! 9&66! 93P&9C! 21!%,O&!,! 5%,0-&?! 0&63?H&!W*2&0G34,9!1F! 2%&! 51GG14!J*SlJ*/!

.1632314!["#l"f!414!50166!0&,523O&!O&06H6!/l""!50166!0&,523O&\D!J1G.,03614!1F!2%&!6&LH&45&6!

IC! &.321.&! F10G! 0&51-436&?! 6%1B&?! F&B! ?3FF&0&45&6! I&2B&&4! 2%&! 6&LH&45&6! 0&51-43634-!

?3FF&0&42!&.321.&!F10G6D!(4!.,02!2%36!G,C!I&!?H&!21!2%&!%3-%!?&-0&&!1F!50166*0&51-432314!6&&4!

34!2%&!.,23&42!F10!B%35%!2%&!G162!6&LH&45&6!B&0&!1I2,34&?D!E3FF&0&45&6!34!2%&!.&05&42,-&!1F!

$JRq! 6&LH&45&6! I&34-! 50166*0&,523O&! ?3?! ?3FF&0! F10! @U"/! [>=m\! 51G.,0&?!B32%! 2%&! 12%&0!

2B1!&.321.&!F10G6!F10!B%35%!B&!%,O&!634-9&!62,34&?!?,2,!6&26![<"m*<>m\D!!!

!



!
!

""f!

!

9%1(/#&QV;&=6,/.5".)%2%+6&54.+$& -./&!TD&T0DVS& 4..5$& +AH#@& -/.*&5A+%#@+$&^\^N`V& C+.5& 4#-+FI&:^^O\`& C+.5&
/%1"+F& A@,& ^V^U\O& C/#*A%@,#/FG& =6,/.5".)%2%+6& *#A$(/#,& ($%@1& +"#& =.55& A@,& f..,$& %@,#B& .-&
"6,/.5"%4%2%+6VUNI&2"A/1#,&/#$%,(#$&A/#&$".M@&%@&/#,&CA2%,%2F&A@,&)4(#&C)A$%2FG&

!

H
yd
ro
pa
th
y

C A S S L D M N E Q Y F
-4
-3
-2
-1
0
1
2
3
4

C A S S Q V R A H E Q F F
-4
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-2
-1
0
1
2
3
4

H
yd
ro
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th
y

C A S S L L G G T G E L F F
-4
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-2
-1
0
1
2
3
4

H
yd
ro
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th
y

C A S S Q T S G S S Y E Q Y F
-4
-3
-2
-1
0
1
2
3
4

H
yd
ro
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th
y

C A T S T G G Y E Q Y F
-4
-3
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-1
0
1
2
3
4

H
yd
ro
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th
y



!
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!

9%1(/#&QN;&=6,/.5".)%2%+6&54.+$&-./&!TD&T0DVS&4..5$&+AH#@&-/.*&^V^U\O&C54.+&QFG&=6,/.5".)%2%+6&*#A$(/#,&
($%@1&+"#&=.55&A@,&f..,$&%@,#B&.-&"6,/.5"%4%2%+6VUNI&2"A/1#,&/#$%,(#$&A/#&$".M@&%@&/#,&CA2%,%2F&A@,&)4(#&
C)A$%2FG&

!

!

C A S S P G Q F G A E A F F
-4
-3
-2
-1
0
1
2
3
4

H
yd
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th
y

C A S S P I L A I E Q Y F
-4
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0
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2
3
4

H
yd
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th
y

C A S S E R T G E L F F
-4
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2
3
4

H
yd
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th
y

H
yd
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th
y

C A T S E G T D T E A F F
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4

C A S S L G T S A Y E Q Y F
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2
3
4

H
yd
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!

9%1(/#& Q_;&=6,/.5".)%2%+6& 54.+$& C:& .-& QF& -./& 2/.$$E/#A2+%7#& !TD&T0DVS& 4..5$& +AH#@& -/.*&5A+%#@+& QN:QNQG&
=6,/.5".)%2%+6& *#A$(/#,& ($%@1& +"#& =.55& A@,& f..,$& %@,#B& .-& "6,/.5"%4%2%+6VUNI& 2"A/1#,& /#$%,(#$& A/#&
$".M@&%@&/#,&CA2%,%2F&A@,&)4(#&C)A$%2FG&

H
yd
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th
y

C A S S Y S G T S G S P A Y E Q Y F
-4
-3
-2
-1
0
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2
3
4

H
yd
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th
y

C A S S H L G G V T N E Q F F
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4

H
yd
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th
y

C A S S F T S G S P E N E Q F F
-4
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th
y

C A S S G L A G G A L Y Q E T Q Y F
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1
2
3
4

H
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th
y

C A S S R T A P D T E A F F
-4
-3
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0
1
2
3
4

H
yd
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pa
th
y

C A I S D P P G T G E E T Q Y F
-4
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0
1
2
3
4

H
yd
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th
y

C S A P F G T S A K G Q Y F
-4
-3
-2
-1
0
1
2
3
4
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!

9%1(/#& Q\;&=6,/.5".)%2%+6& 54.+$& CQ& .-& QF& -./& 2/.$$E/#A2+%7#& !TD&T0DVS& 4..5$& +AH#@& -/.*&5A+%#@+& QN:QNQG&
=6,/.5".)%2%+6& *#A$(/#,& ($%@1& +"#& =.55& A@,& f..,$& %@,#B& .-& "6,/.5"%4%2%+6VUNI& 2"A/1#,& /#$%,(#$& A/#&
$".M@&%@&/#,&CA2%,%2F&A@,&)4(#&C)A$%2FG&

H
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C A S S S G T S G T L T D T Q Y F
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C A S R P G G E T Y E Q Y F
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y

C A S S Y G V T Y E Q Y F
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y

C A S S H L G G V T N E Q F F
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4

W A S S L V G A G E L F F
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-1
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4

H
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y

H
yd
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th
y

C A S S P G Q G L Y G Y S F
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3
4

C S V E G G T S G L Q E T Q Y F
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-3
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-1
0
1
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3
4
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9%1(/#& Q`;& =6,/.5".)%2%+6& 54.+$& -./& @.@& 2/.$$E/#A2+%7#& !TD& T0DVS& 4..5$& +AH#@& -/.*& 5A+%#@+& QN:QNQG&
=6,/.5".)%2%+6& *#A$(/#,& ($%@1& +"#& =.55& A@,& f..,$& %@,#B& .-& "6,/.5"%4%2%+6VUNI& 2"A/1#,& /#$%,(#$& A/#&
$".M@&%@&/#,&CA2%,%2F&A@,&)4(#&C)A$%2FG&
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C A T R T G L N T E A F F
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C A S S L E R P P G E K L F F
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C A S S S S G S G W T D T Q Y F
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C A S R G G P E A F F
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C A S S I L A D G A Y E Q Y F
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C A S S L S I G T S G R D E Q F F
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C A S S E A G T G T A P Y E Q Y F
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C A S S L T R R S T D T Q Y F
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T0DV& Y#/*4%@#&$#g(#@2#&

P
(+A+%.@$&

>@$#/+$&

0#4#+%.@$&

!.+A4&
2"A@1#$&&

d5%+.5#&
-./*

$&
/#2.1@%$#,&

T0DV&4..5&
4#@1+"&

T<''[0PZdle9& T<''[0DY'edle9& Q& ^& Q& N& :& :Q&

T<''l!'Y''edle9& T<''eY!'YY'edle9& Q& ^& :& V& :& :_&

T<''lY?D<=dl99& T<''lY!'YD'eZdl99& N& ^& V& `& :& :N&

T<''[Y!'<edle9& T<''lY!'YY'edle9& Q& ^& Q& N& :& :_&

T<''3>[<>dle9& T<''[33[?'edle9& N& ^& Q& \& :& :V&

T<''dD!Yd[99& T<''[0DYZ!Yd[99& Q& ^& V& _& :& :Q&

T<''[[YY!Yd[99& T<''[Y!'YYZ!Yd[99& :& ^& N& _& :& :N&

T<!'!YYedle9& T<''[Y!YY'edle9& :& ^& V& N& Q& :Q&

T<''3Yl9Y<d<99& T<''lYlYZ!d<99& N& ^& ^& N& :& :N&
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0&51-436&!I12%!514F10G,2314!1F! 2%&!I,5PI14&!,4?!.&.23?&!63?&*5%,346A! 2%&!$JR!6.&53F35! F10!

59,66!#!,0&!G10&!93G32&?!21!63?&*5%,34!342&0,523146A!2%1H-%!0&51-432314!,4?!I34?34-!1F!6G,99!

620H52H0,9!G123F6! %,6! I&&4! 6%1B4! 34! 2%36! 342&0,52314S<#D! $%&! ?3FF&0&45&6! 34! 2%&! 620H52H0&! 1F!

.&.23?&6! I&2B&&4! 2%&! 2B1! 59,66&6! 51H9?! ,FF&52! 2%&! ,4-9&! ,2! B%35%! 2%&! $JR! 36! I&62! ,I9&! 21!

5142,52! I12%! 2%&! .&.23?&! ,4?! 2%&! '78A! ,4?! 2%&!G10&! O,03,I9&! 514F10G,2314! 1F! 2%&! 59,66*"!

&.321.&6!B32%34!2%&!-011O&!51H9?!9&,?!21!,!G10&!?3O&06&!0,4-&!1F!I34?34-!G1?&6D!!

!

8!6&514?!.1663I9&!0&,614!F10!2%36!?3FF&0&45&!36!2%&!,4-9&!,2!B%35%!2%&!'78!36!.0&6&42&?!14!2%&!

6H0F,5&!1F!2%&!5&99"#/!$%&!59,66*"!'78!36!2&2%&0&?!21!2%&!5&99!2%01H-%!,!634-9&!20,46*G&GI0,4&!

%&93K!14!2%&!%&,OC!5%,34A!G&,434-!2%,2!32!36!,I9&!21!,?1.2!,!4HGI&0!1F!103&42,23146!14!2%&!5&99!

6H0F,5&A! .0&6HG,I9C! 14! ?15P34-! 1F! 2%&! $JRA! 2%&! '78! 59,66*"!G19&5H9&!B1H9?! I&! &K2&4?&?!

,B,C! F01G! 2%&! 6H0F,5&! ,4?! 1H2B,0?! F,534-D! $%&! 2&2%&034-! 1F!'78! 59,66*#! 36! 2%01H-%! 20,46*

G&GI0,4&! %&935&6! 14! I12%! 2%&! p! ,4?! q! 5%,346! 1F! 2%&! G19&5H9&D! $%36! 61G&B%,2! F3K&6! 2%&!

103&42,2314!1F!59,66*#!0&9,23O&!21!2%&!6H0F,5&A!32!%,6!I&&4!.01.16&?!2%,2!2%&!I34?34-!-011O&!34!

59,66!#!B1H9?!I&!,2!,! 2392&?!,4-9&! 21! 2%&! 6H0F,5&! 0,2%&0! 2%,4! F,534-!?30&529C!1H2B,0?"#/!$%&!

?3FF&0&45&6! 34! 2%&!103&42,2314!1F! 2%&! 2B1!'78!59,66&6!G,C!,FF&52! 2%&!I34?34-!,4-9&! 2%,2! 2%&!



!
!

"Xf!

$JR!GH62! ,?1.2! 34! 10?&0! 21! ?15P! ,2! 5142,52! 632&6! ,4?! FH02%&0! %&9.6! 21! &K.9,34! 2%&! -0&,2&0!

O,03,I3932C!1F!'78!59,66*"!$JR!I34?34-D!

!

$%&! 103&42,2314! 1F! 2%&! $JR! 14! 2%&! '78! 6H0F,5&! %,6! I&&4! ?&G14620,2&?! 34! 14&! 5,6&! 21! I&!

0&9&O,42!F10!$JR!,523O,2314#<XA!34!2%36!62H?C!2%&!50C62,9!620H52H0&!1F!2%&!,-14362!.&.23?&*!'78!

51G.9&K!,4?!2%&!$JR!6%1B&?!I34?34-!1F! 2%&!$JR!34!,! 2C.35,9A!?3,-14,9!G,44&0!14!2%&!'78!

6H0F,5&D!84!,023F353,9!.&.23?&!2%,2!2%&!$JR!I1H4?!B32%!%3-%&0!,FF3432C!2%,4!2%&!,-14362A!IH2!?3?!

412!-&4&0,2&!,!5C21P34&!0&6.146&!21A!B,6!,961!50C62,9936&?!,4?!6%1B&?!,!G,0P&?9C!?3FF&0&42!

I34?34-! 103&42,2314A! 34! 2%36! 5,6&! 5&420&?! 1O&0! 2%&! p"! %&93K! ,4?! 4&,09C! .,0,99&9! 21! 2%&! '78!

I34?34-!-011O&D!$%36!6H--&626!2%,2!%1B!,!$JR!I34?6!'78!5,4!I&!,6! 3G.102,42!,6! 3F! 2%&!$JR!

I34?6! 34!2&0G6!1F!-&4&0,234-!,4!3GGH4&!0&6.146&A!,4?!G,C!9&4?!6H..102!21!2%&! 3?&,!1F!2%&!

$JR!,6!,!G&5%,4120,46?H5210/=XD!]%39&!2%36!B,6!?14&!H634-!,4!,023F353,9!.&.23?&A!32!G,C!I&!1F!

0&9&O,45&! 34! 1H0!B10P! ,6!B&! 6%1B! ,! 4HGI&0! 1F! $JR! ,0&! .0&6&42! 2%,2! 50166*0&51-436&! 1H0!

@@"=! &.321.&*F10G6! [J%,.2&06! SD#DS! ,4?! SDSD"\! ,4?! 34201?H5&6! 2%&! .1663I3932C! 2%,2! 412! ,99!

F10G6! 2%,2! ,0&! 0&51-436&?!IC!?&K20,G&0!I34?34-!4&&?!4&5&66,039C! I&! ,-143626! 1F! 2%&!$*5&99!

0&6.146&D!

9KEK6K LC:]B2E".;&)G%('()%")0"12!34"

!

$%&!I34?34-!1F!@(RSE7"!21!2%&!'78!:;><="!51G.9&K!155H06!,2!2B1!?36514234H1H6!632&6!,50166!

2%&!2%0&&!@(RSE7"!?1G,346D!E=!I34?6!,4!,0&,!1F!2%&!'78!5916&!21!q#*G3501-91IH934!B%35%!36!

9,0-&9C! 5146&0O&?! 34! '78*8! ,4?! :A! 2%36! I34?34-! .0&?1G34,429C! 34O19O&?! 5142,52! B32%! 2%&!

I,5PI14&6! 1F! 0&63?H&6! 34! 2%&! 0&-314A! -3O34-! M344,2&N! 0&51-432314! 1F! '78! 59,66*"D! $%36!

342&0,52314!632&!36!412!6&&4!34!.0&O31H69C!50C62,9936&?!'78l@(R!51G.9&K&6!,4?!2%&!I34?34-!1F!

@(RSE7"! 36! ?3G3436%&?!B32%1H2! 32STfD! $%&! E"! ,4?!E#! ?1G,346! F10G! ,! 6&514?! I34?34-! 632&A!

B32%!2%&!E"!?1G,34!?15P&?!1O&0!2%&!p"!%&93K!1F!2%&!'78!,4?!2%&!E#!?1G,34!?15P&?!1O&0!2%&!

p#!%&93K!5916&!21!2%&!J*2&0G34,9!&4?!1F!2%&!.&.23?&!I34?34-!-011O&D!$%&!'78!:;><="!.&.23?&!



!
!

"f=!

36!5142,52&?!2%01H-%!,!B,2&0!G&?3,2&?!342&0,52314!34O19O34-!0&63?H&6!b#==!,4?!`#X#!34!2%&!

E"!,4?!E#!?1G,346A!,6!B&99!,6!,!),4*?&0*],,96!342&0,52314!B32%!2%&!63?&*5%,34!7"TT!1F!2%&!

E"!?1G,34A!,99!5142,5234-!2%&!J*"!.1632314!1F!2%&!.&.23?&!&.321.&D!!

!

'78*:;#<=>!5142,346!,!:B/!G123F!B%35%!36!,!P41B4!5146&0O&?!@(RSE7"!0&51-432314!G123FT/h!

/=f! ,4?! 342&0,526! B32%! 2%&! E"! ?1G,34! 34! 2%&! '78! :;><="*@(RSE7"! 620H52H0&D! (4! 2%36!

342&0,52314! '78! :;><="! 0&63?H&6! `<TA! R<f! ,4?! RXS! F10G! ,! 4&2B10P! 1F! 6,92*I03?-&!

342&0,523146!B32%!&,5%!12%&0!,4?!2%&!E"!?1G,34A!2%36!50&,2&6!,!6G,99!%C?01.%1I35!.15P&2!34!

B%35%!(X=:><!36!.1632314&?A!32!2%&4!G,P&6!,!634-9&!),4*?&0*],,96!5142,52!B32%!7"TT@(RSE7"D!$%&!

GH2,2314!1F!2%&!(X=!0&63?H&!21!$!34!'78!:;#<=>!B,6!6%1B4!21!693-%29C!0&?H5&!I34?34-!,FF3432CA!

.1663I9C!?H&! 21! 2%&!?360H.2314!1F! 2%&! 6,92*I03?-&! 342&0,523146!IC! 2%&!$X=! 63?&*5%,34STfD!$%&!

342&0,523146!1F!2%&!E#!?1G,34!B32%!'78!:;><="!6%1B&?!2%&!3G.102,45&!1F!2%0&&!0&63?H&6!14!

2%&!p#!%&93K! F10! 342&0,52314!B32%!@(RSE7"A! ("/#A!@"/T! ,4?!8"/fSTfD! $%&6&! 0&63?H&6! ,0&! ,99!

5146&0O&?!34!2%&!'78!:;#<=>!6&LH&45&!,4?!6%1H9?!&4,I9&!0&51-432314!IC!@(RSE7"D!

!

!

!

!

!

!

!

!

!

!

!



!
!

"f"!

9K6K CH?*&'")0"<'.$&'$.*+"&)%0).H*'()%")0"'A;">=:"O(%,(%G"0*&;<")0"LLE8"

;?(')?;"0).H312!"&)H?+;R;<")%"<;+;&'()%"*%,".;&)G%('()%"O/">=:"

!

(4!2%&!.0&O31H6!5%,.2&06!1F! 2%36! 2%&636A! (!%,O&!?&6503I&?!2%&!620H52H0&6!1F! 2%&!@@"=!&.321.&!

F10G6!34!51G.9&K!B32%!'78!:;#<=>!,6!B&99!,6!2%&!6&LH&45&6!1F!2%&!$JR!2%,2!0&51-436&!2%&6&!

&.321.&!F10G6D!(4!10?&0!21!I&22&0!H4?&062,4?!2%&6&!?,2,A!(!%,O&!514?H52&?!FH02%&0!,4,9C6&6!1F!

2%&! @@"=! &.321.&! F10G! 620H52H0&6D! $%&6&! ,4,9C6&6! 3459H?&! 2%&! .01?H52314! 1F! &9&520162,235!

G1?&96!1F!2%&!6H0F,5&!1F!2%&!51G.9&K&6!,6!B&99!,6!?&2&0G34,2314!1F!2%&!619O&42!&K.16H0&!1F!

2%&!,G341!,53?!0&63?H&6!1F!2%&!.&.23?&6!B%&4!I1H4?!34!2%&!'78!:;#<=>!-011O&D!(4!,??32314A!

2%&!FH452314,9!&FF&526!1F!2%&!20H45,2&?!@@"=!&.321.&!F10G6!B&0&!&K.910&?D!

9K6KEK -)+N;%'";R?)<$.;")0"'A;"12!"O)$%,"?;?'(,;<"*%,"<'.$&'$.*+"0;*'$.;<"*&&;<<(O+;"

0).">=:".;&)G%('()%"

!

$%&!&9&520162,235!G1?&96!1F!2%&!6H0F,5&6!1F!2%&!@@"=!&.321.&!F10G*'78!51G.9&K&6!6%1B!2%&!

6.0&,?! 1F! 4&2! 5%,0-&! 1O&0! 2%&! 6H0F,5&! 1F! 2%&!G19&5H9&A! ,991B34-! H6! 21! 1I6&0O&! 32d6! 6H0F,5&!

514F10G,2314!,4?!.01.&023&6D!$%&!&9&520162,235!.12&423,9!1F! 2%&!6H0F,5&6! 36!?&.&4?&42!H.14!

2%&!0&9,23O&!.16323146!,4?!6&LH&45&!1F! 2%&!&.321.&!0&63?H&6D!$%&!6%,0&?!'78!6&LH&45&!,4?!

F19?34-!.0&6&42!34!2%&6&!51G.9&K&6!G&,46!2%,2!F10!0&-3146!0&G1O&?!F01G!2%&!.&.23?&!I34?34-!

-011O&A! 2%&! &9&520162,235! 6H0F,5&6! ,0&! %3-%9C! 63G39,0A!B%39&! 6H001H4?34-! 2%&! .&.23?&6A! 2%&0&!

,0&! 63-43F35,42! 5%,4-&6!I&2B&&4! 2%&!&.321.&! F10G6D!E&6.32&! 2%36A! 2%&! 6&LH&45&! 3?&4232C! ,4?!

6%,0&?!514F10G,2314!1F!.,0235H9,0!,0&,6!1F!2%&!.&.23?&!34!2%&6&!&.321.&!F10G6!?1&6!.01O3?&!

61G&!,0&,6!1F!63G39,032C!I&2B&&4!61G&!10!,99!1F!2%&!620H52H0&6D!!

!

e4&! ,0&,! 1F! 63G39,032C! 34! 2%&! 51G.9&K&6! 36! 2%,2! 6H001H4?34-! 2%&! W*2&0G34,9! 0&-314! 1F! 2%&!

.&.23?&*I34?34-!-011O&A!I&5,H6&!,99!1F! 2%&!.&.23?&6!6%,0&!63G39,0!I34?34-!514F10G,23146! 34!



!
!

"f#!

2%36!0&-314!,4?!6%,0&!,!6H0F,5&!&K.16&?!@".&.23?&![Q3-H0&!/#\D!$%36!0&6H926!34!,!6G,99!.16323O&!

5%,0-&! 1O&0! 2%&! ,0&,! 6H001H4?34-! 2%36! 0&63?H&A! 2%&! ?&-0&&! 1F! 5%,0-&! O,03&6! I&2B&&4! 2%&!

620H52H0&6A!B32%!2%&!'78!:;#<=>*@@"=!51G.9&K!%,O34-!,!%3-%&0!4&2!5%,0-&!34!2%36!,0&,!2%,4!

2%&! 12%&0! 51G.9&K&6D! $%36! G,C! I&! ?H&! 21! 2%&! RT#:#<! 0&63?H&! ,?1.234-! ,4! ,92&04,23O&!

514F10G,2314!34!2%&!@@"=!620H52H0&!51G.,0&?!B32%!2%&!12%&0!&.321.&!F10G6D!(2!36!93P&9C!2%,2!

34! 619H2314! 2%36! ,0-3434&! B1H9?! I&! .,029C! F9&K3I9&/=T! ,4?! 2%&! ?3FF&0&45&! 34! 2%&! ?&-0&&! 1F!

.16323O&!5%,0-&!34!2%36!0&-314!I&2B&&4!2%&!&.321.&!F10G6!G,C!I&!9&66!.0141H45&?D!

!

$%36! ,0&,! 36! 2%&! 149C! .&.23?&*6H001H4?34-! 0&-314! 21! %,O&! ,! 63G39,0! &9&520162,235! 6H0F,5&!

.12&423,9!34!,99!1F!2%&!&.321.&!F10G6D!'1B&O&0A!6&O&0,9!F10G6!6%,0&!F&,2H0&6!34!12%&0!.,026!1F!

2%&!.&.23?&!6H0F,5&D!$%&!@7TA!@+<!,4?!@7X!51G.9&K&6![Q3-H0&!/#8A!:!,4?!J\!,99!%,O&!.&.23?&6!

2%,2!?1!412!620&25%!,50166!2%&!.&.23?&!I34?34-!-011O&A!0&6H9234-!34!,4!Q*.15P&2!B32%1H2!I1H4?!

.&.23?&!34!,99!2%0&&!1F!2%&!51G.9&K&6D!$%&!&G.2C!Q*.15P&2!F10G6!,!%3-%9C!4&-,23O&9C!5%,0-&?!

0&-314! &K.16&?! 21! 2%&! 6H0F,5&! 34! 2%&6&! &.321.&! F10G6h! 2%36! 5146232H2&6! ,! 51463?&0,I9&!

?3FF&0&45&!I&2B&&4!2%&!6H0F,5&!1F!2%&!51G.9&K&6!B32%!&.321.&6!2%,2!?1!412!620&25%!,50166!2%&!

I34?34-!-011O&!,4?!2%&!6H0F,5&!1F!51G.9&K&6!B32%!&.321.&!F10G6!2%,2!F399!2%&!Q*.15P&2!,4?!61!

G,C!%,O&!,!G,0P&?!14!2%&!,I3932C!1F!$*5&996!21!50166!0&51-436&!2%&!2B1!-01H.6D!'1B&O&0A! 34!

2%&! 50C62,9! 620H52H0&6! B&! 1I2,34&?! F10! 2%&6&! &.321.&! F10G6A! 0&63?H,9! &9&52014! ?&4632C! 36!

.0&6&42! 34! 2%&! Q*.15P&26! 1F! 2%&6&! 620H52H0&6A! 6H--&6234-! ,! G19&5H9&! B,6! .35P&?! H.! F01G!

619H2314!,4?!F3996!2%&!Q*.15P&2D!(2!36!.1663I9&!2%,2!2%36!,961!155H06!!"#$!$'#,4?!2%36!G3-%2!,92&0!

2%&!6H0F,5&!.12&423,9!1F!2%&!51G.9&K!51463?&0,I9C!F01G!2%,2!6%1B4!34!1H0!G1?&96D!!

!

(4! 2%&6&! 2%0&&! 51G.9&K&6A! 2%&! J*2&0G34,9! 0&63?H&6! 1F! 2%&! .&.23?&6! ,0&! 412! 514620,34&?! IC!

I34?34-!21!2%&!'78!,4?!61!,0&!93P&9C!F9&K3I9&D!$%&0&F10&A!B%39&!6%1B4!34!,!F3K&?!.1632314!34!2%&!

620H52H0&6A! 2%&6&! F9&K3I9&! 0&63?H&6!G,C! ,?1.2! 6&O&0,9! 514F10G,23146! ,4?! 2%&30! &9&520162,235!

.12&423,9!B399!I&!?3FFH6&?!,50166! 2%&6&!514F10G,23146D!R&63?H&6!<*f! 34! 2%&!@R"S!,4?!@U"/!

51G.9&K&6![Q3-H0&!/#Q!,4?!+\!,0&!,961!.1109C!?&F34&?!34!2%&!50C62,9!620H52H0&6!,4?!,0&!93P&9C!



!
!

"fS!

21! I&!.,029C! F9&K3I9&A!G&,434-! 2%,2! 2%&30! 514203IH2314! 21! 2%&! &9&520162,235! .12&423,9! 34! 2%&6&!

51G.9&K&6!B399!,961!I&!G10&!?3FFH6&!2%,4!34?35,2&?!34!1H0!G1?&96!1F!2%&!6H0F,5&D!

!

E&6.32&! 2%&! 6&LH&45&! 63G39,0323&6! I&2B&&4! 2%&! &.321.&! F10G6! 34! 1H0! 51G.9&K&6A! 2%&!

0&G,34?&0! 1F! 2%&! 6H0F,5&! .12&423,9! 6H001H4?34-! 2%&! .&.23?&6! ,4?! I34?34-! -011O&! O,03&6!

6HI62,423,99CD!$%36!36!93P&9C!?H&!21!2%&!?3FF&0&45&6!34!514F10G,2314!,4?!0&9,23O&!.1632314!1F!2%&!

0&63?H&6!34!&,5%!&.321.&!F10G!34?H5&?!IC!F32234-!2%&!?3FF&0&42!J*2&0G34,9!0&63?H&6!3421!2%&!Q*

.15P&2!34!&,5%!51G.9&K!34!2%&!&K2&4?&?!&.321.&!F10G6D!

!

(4!2%&!@@"=!620H52H0&![Q3-H0&!/#E\A!2%&!.16323O&!5%,0-&!1O&0!2%&!W*2&0G34H6!1F!2%&!.&.23?&*

I34?34-! -011O&! &K2&4?6! H.! 21! 2%&! Jp! 1F!]S@@"=D! Q1991B34-! 2%36! .1632314A! 2%&! 6H0F,5&! 6%1B6!

93229&! 4&2! 5%,0-&! 34! 2%&! 5&420,9! 0&-314! H.! 21! 2%&! 7X@@"=! 0&63?H&A! 2%1H-%! 2%&0&! 36! ,! .,25%! 1F!

.16323O&!5%,0-&!H4?&0!2%&!7X@@"=!.1632314!14!2%&!6H0F,5&!1F!2%&!'78D!82!0&63?H&!Wf@@"=!,!4&2!

4&-,23O&!5%,0-&!36!.0&6&42!14!2%&!p":#<!%&93K!63?&!1F!2%&!I34?34-!-011O&A!4&,0!2%&!.1632314!1F!

2%&!Wf@@"=! 63?&*5%,34D! (2! 36! 93P&9C! 2%,2! 2%&!`<T:#<! 63?&*5%,34! 36!,! 514203IH210! 21! 2%&!4&-,23O&!

5%,0-&! 34! 2%36! 0&-314D! $%&! 5%,4-&! 34! 2%&! .1632314! 1F! 2%36! 0&63?H&! 34! 2%&! @(""! ,4?! @R"S!

51G.9&K&6![Q3-H0&!/#`!,4?!Q\!,914-!B32%!.1663I9&!342&0,523146!B32%!2%&6&!.&.23?&6!G,C!%&9.!

21!&K.9,34!,! 9,5P!1F!4&-,23O&!5%,0-&!,2!2%&!&LH3O,9&42!.16323146!1F!2%&6&!.&.23?&6D!$%&!p#:#<!

%&93K! 63?&! 1F! 2%&! @@"=! .&.23?&! %,6! 9,0-&9C! 41! 4&2! 5%,0-&D! 82! 2%&! J*2&0G34H6! 1F! 2%&! @@"=!

.&.23?&A! 2%&!p":#<!%&93K!63?&!1F! 2%&!I34?34-!-011O&!514234H&6! 2%&!0&-314!1F!4&-,23O&!5%,0-&A!

B%39&! 2%&! 6H0F,5&! 14! 2%&! 63?&! 1F! 2%&! .&.23?&! 5%,34! F,534-! 2%&! p#:#<! %&93K! 36! 61G&B%,2!

.16323O&9C!5%,0-&?D!

!

(4! 2%&!@(""!51G.9&K! [Q3-H0&!/#`\A! 2%&!W*2&0G34,9!.16323O&! 5%,0-&!,..&,06! 693-%29C! 0&?H5&?!

51G.,0&?! 21! @@"=! [2%1H-%! 65,9&6! ,0&! I,6&?! 14! ,..01K3G,2&! G1?&96! F10! 619O,2314A!

?3650&23_,2314! ,4?! 32&0,23O&! 619O34-! F10! 2%&! 5,95H9,2&?! &4&0-3&6A! 2%&6&! .015&66&6! 34201?H5&!

34?3O3?H,9! &00106! 3421! 2%&! G1?&9! ,4?! 6G,99! ?&O3,23146! 34! ,21G! .16323146! 34! 34?3O3?H,9!

620H52H0&6! 5,4! 155,6314,99C! %,O&! ?36.01.102314,2&! &FF&526A! 61! ?30&52! 51G.,03614! 1F! 5%,0-&!



!
!

"f/!

342&4632C!G,C!412!I&!0&,936235\A!,4?!,!693-%2!4&-,23O&!5%,0-&!36!.0&6&42!14!2%&!p#:#<!%&93K!63?&!

1F!2%&!-011O&!,01H4?!2%&!(>@(""!0&63?H&D!$%&!5&420,9!0&-314!1F!2%&!@(""!.&.23?&![Q3-H0&!/#`\A!

I&2B&&4!0&63?H&6!7T@(""!,4?!Wf@(""!6%1B6! 93229&!4&2!5%,0-&!14!2%&!6H0F,5&A!,6! F10! 2%&!5&420,9!

0&63?H&6!34!2%&!@@"=!.&.23?&D!'1B&O&0A!2%&!6%3F2!1F!2%&!@(""!.&.23?&!21B,0?6!2%&!p":#<!%&93K!

,4?!G1O&G&42! 1F! 2%&!Wf@(""! 0&63?H&! ,B,C! F01G! 2%&!`! .15P&2! 9&,O&6! ,! 6G,99! .15P&2! 14! 2%&!

p#:#<! %&93K! 63?&!1F! 2%&! -011O&! 34! 2%36! 5&420,9! 0&-314! 2%,2! 36! 4&-,23O&9C! 5%,0-&?D!$%&!@"=@(""!

0&63?H&! -3O&6! ,! 693-%2! .16323O&! 5%,0-&! 14! 2%&! p":#<! %&93K! 63?&! 1F! 2%&! .&.23?&! -011O&! ,2! 2%36!

.1632314A! 51G.,0&?!B32%! ,! 4&-,23O&! 5%,0-&! I&34-! .0&6&42! ,2! 2%&! &LH3O,9&42! .1632314! 34! 2%&!

@@"=! 51G.9&K! [,2! Wf@@"=\D! e4! 2%&! p#:#<! %&93K! 63?&! 1F! 2%&! -011O&! ,2! 2%36! .1632314A! ,! 6G,99A!

4&-,23O&9C!5%,0-&?!.15P&2!36!.0&6&42!I&2B&&4!2%&!%&93K!,4?!2%&!.&.23?&!5%,34D!Q34,99C!,2!2%&!

J*2&0G34H6!1F!2%&!-011O&A!2%&0&!36!,!693-%2!.16323O&!5%,0-&!21B,0?6!2%&!p#:#<!%&935,9!63?&!1F!2%&!

-011O&!,4?!,!.,25%!1F!4&-,23O&!5%,0-&!21B,0?6!2%&!p":#<!%&93KA!,6!F10!2%&!@@"=!51G.9&KD!

!

$%&!@R"S!51G.9&K![Q3-H0&!/#Q\!36!LH32&!?3FF&0&42!F01G!2%&!.0&O31H6!2B1!51G.9&K&6!34!2%,2!32!

%,6! O&0C! 93229&! 4&-,23O&! 5%,0-&! 14! 2%&! 6H0F,5&! 1F! 2%&! .&.23?&! ,4?! I34?34-! -011O&A! 2%&!

&K5&.2314!I&34-!,!693-%2!4&-,23O&!5%,0-&!14!2%&!p#:#<!%&93K!63?&!1F!2%&!I34?34-!-011O&!,2!2%&!

W*2&0G34H6! [2%1H-%! 2%&! .&.23?&! 5%,34! 326&9F! 0&G,346! .16323O&9C! 5%,0-&?! ,6! F10! 2%&! 12%&0!

620H52H0&6\D!$%36!G,C!155H0!,6!2%&!&K.16&?!0&63?H&6!34!2%36!620H52H0&!,0&!G,349C!H45%,0-&?!

10! .16323O&9C! 5%,0-&?A! ,??32314,99C! 342&0,523146! 1F! 2%&! .&.23?&! 4&H20,936&! 4&-,23O&! 5%,0-&6!

.0&6&42! 14! 2%&! 6H0F,5&! 1F! 2%&! I34?34-! -011O&! 34! 2%36! 51G.9&K! ,4?! 2%&0&! 36! ,! 6%3F2! 34! 2%&!

&K.16H0&! 1F! .15P&26! 1F! 2%&! I34?34-! -011O&! 51G.,0&?!B32%! 2%&! @@"=! ,4?! @(""! 620H52H0&6D!

Q1991B34-!2%&!.16323O&9C!5%,0-&?!W*2&0G34,9!0&-314!1F!2%&!.&.23?&A!,!693-%2!.16323O&!5%,0-&!36!

0&2,34&?! H.! 21! 2%&! (>@R"S! 0&63?H&! ,4?! 3421! .,02! 1F! 2%&! 5&420,9! IH9-&D! $%36! 0&-314! 36! 9,0-&9C!

H45%,0-&?!14!2%&!6H0F,5&!1F!2%&!.&.23?&A!%1B&O&0A!2%&!6%3F2!1F!2%&!5&420,9!IH9-&!21B,0?6!2%&!

p#:#<!%&93K!34!2%36!51G.9&K!&K.16&6!,!.15P&2!I&2B&&4!2%&!.&.23?&!,4?!2%&!p":#<!%&93K!2%,2!36!

.16323O&9C! 5%,0-&?D!$%36! 36! 63G39,0A!IH2! 693-%29C! 9,0-&0! 2%,4!,2! 2%&!&LH3O,9&42!.1632314!1F! 2%&!

@@"=!51G.9&KA!0&F9&5234-!,!693-%29C!9,0-&0!6%3F2!1F!2%&!.&.23?&!5%,34!21B,0?6!2%&!p#:#<!%&93K!34!

2%36! 620H52H0&D! Q1991B34-! 2%36! 0&-314A! 2%&! @"=@R"S! 0&63?H&! -3O&6! ,! 693-%2! 4&-,23O&! 5%,0-&!



!
!

"f>!

21B,0?6! 2%&! p":#<! %&93K! 63?&! 1F! 2%&! -011O&A! 2%&! 6,92! I03?-&! 1F! 2%36! 0&63?H&! B32%! `<T:#<A!

,92%1H-%!1O&0! ,4! 3450&,6&?!?362,45&! 51G.,0&?! 21!@"=@(""! 6&0O&6! 21!4&H20,936&! 2%&!4&-,23O&!

5%,0-&! 2%36! 0&63?H&! 514203IH2&6! 21! 2%&! 0&-314! 34! 2%&! @@"=! 51G.9&KD! $%&! J*2&0G34H6! 1F! 2%&!

.&.23?&! ,4?!I34?34-! -011O&! ,0&! .16323O&9C! 5%,0-&?! 14! 2%&! p#:#<! %&935,9! 63?&! 1F! 2%&! .&.23?&!

5%,34!,6!34!2%&!@@"=!,4?!@(""!51G.9&K&6A!%1B&O&0A!2%&!p":#<!%&935,9!63?&!36!H45%,0-&?!34!2%36!

620H52H0&A!?3FF&034-!F01G!2%&!4&-,23O&!5%,0-&6!.0&6&42!34!I12%!2%&!@@"=!,4?!@(""!620H52H0&6D!

!

$%&!F34,9!J*2&0G34,99C!&K2&4?&?!@@"=!&.321.&!F10GA!2%&!@U"/!.&.23?&A!G,C!&K362!34!GH923.9&!

514F10G,23146!34!2%&!I34?34-!-011O&!,6!34?35,2&?!IC!2B1!?3FF&0&42!620H52H0&6!1I2,34&?!F01G!

50C62,9936,2314! 1F! 2%&! 51G.9&K! 34! 2B1! ?3FF&0&42! IHFF&0! 514?323146! [$,I9&! #f\D! '1B&O&0A! B&!

149C!?&6503I&!14&!620H52H0&![Q3-H0&!/#+\!34!2%36!5%,.2&0!,6!,!51G.9&2&!.&.23?&!-3O&6!,!I&22&0!

G1?&9!1F!2%&!&9&520162,235!6H0F,5&!.0&6&42A!,4?!F10!2%&!F3062!@U"/!514F10G,2314![Q3-H0&!S"\!

B&! ,0&! H4,I9&! 21! G1?&9! 2%&! .&.23?&! F1991B34-! (""@U"/! ,6! 41! ?&4632C! 5,4! I&! 6&&4D! $%&! W*

2&0G34,9!0&-314!1F! 2%&!.&.23?&! 36!,-,34!693-%29C!.16323O&9C!5%,0-&?A!%1B&O&0A!,6! 34!2%&!@R"S!

51G.9&KA! 2%&0&! 36!,!0&-314!1F!4&-,23O&!5%,0-&!.0&6&42!14! 2%&!p#:#<!%&93K!63?&!1F! 2%&!-011O&D!

$%&! 693-%2! .16323O&! 5%,0-&! 514234H&6! ,914-! 2%&! .&.23?&! 5%,34! H.! 21! 2%&! I&-34434-! 1F! 2%&!

5&420,9!IH9-&D!Q01G!0&63?H&6!7T@U"/!21!Wf@U"/!2%&!21.!6H0F,5&!1F!2%&!.&.23?&!5%,34!36!9,0-&9C!

H45%,0-&?A!%1B&O&0!,!.16323O&!5%,0-&!36!.0&6&42!14!2%&!63?&6!1F!2%&!.&.23?&!IH9-&!,4?!14!2%&!

p#:#<!%&93K! 63?&!1F! 2%&!.&.23?&*I34?34-!-011O&D!e4! 2%&!p":#<!%&93K! 63?&!1F! 2%&! 5&420,9!IH9-&A!

2%&0&!36!,!6G,99A!4&-,23O&9C!5%,0-&?!.15P&2!&K.16&?!H4?&04&,2%!2%&!.&.23?&!5%,34D!$%36!36!34!,!

693-%29C! ?3FF&0&42! [IH2! 61G&B%,2! 1O&09,..34-\! .1632314! 21! 2%&! .15P&2! &K.16&?! 34! 2%&! @R"S!

51G.9&KA!%1B&O&0!,..&,06!21!%,O&!2%&!1..1632&!5%,0-&!21!2%&!.15P&2!34!2%&!"SG&0D!

!

$%&!@"=@U"/!63?&*5%,34!514234H&6!2%&!.16323O&!5%,0-&!.0&6&42!14!2%&!p#:#<!%&935,9!63?&!1F!2%&!

.&.23?&!5%,34!,2!2%&!&4?!1F!2%&!5&420,9!IH9-&A!B%39&!2%&!(""@U"/!0&63?H&!F,534-!2%&!p":#<!%&93K!

-3O&6! ,4! H45%,0-&?! 6H0F,5&! 14! 2%36! 63?&! 1F! 2%&! 5%,34A! FH02%&0! 21B,0?6! 2%&! p":#<! %&93K! ,4?!

693-%29C!J*2&0G34,9!21!2%&!(""@U"/!0&63?H&A!,!0&-314!1F!4&-,23O&!5%,0-&!36!.0&6&42A!G162!93P&9C!

514203IH2&?!IC!2%&!`<T:#<!63?&*5%,34!,2!2%36!.1632314D!e4!2%&!p#:#<!%&93K!63?&!1F!2%&!-011O&A!2%&!



!
!

"fT!

.16323O&!5%,0-&! 36!&K2&4?&?!FH02%&0!J*2&0G34,99C!IC!2%&!63?&*5%,34!1F! 2%&!R"S@U"/!0&63?H&A!,!

6G,99!.15P&2!36!.0&6&42!14!2%36!63?&!1F!2%&!.&.23?&!-011O&!,2!2%36!.1632314!,4?!,961!-3O&6!,!4&2!

.16323O&! 5%,0-&! [,6!1..16&?! 21! 2%&!.16323O&!4&2! 5%,0-&!1F! 2%&!.15P&2!,2! 2%36!.1632314! 34! 2%&!

@(""! 620H52H0&\D! Q34,99C! 2%&! J*2&0G34H6! 1F! 2%&! .&.23?&! 36! 9,0-&9C! .16323O&9C! 5%,0-&?! 34! 2%&!

@U"/! 51G.9&KA! %1B&O&0! 2%&0&! 36! ,! .,25%! 1F! 4&-,23O&! 5%,0-&! 14! 2%&! p":#<! %&93K! 63?&! 1F! 2%&!

-011O&A!63G39,0!21!2%,2!34!2%&!@@"=!,4?!@(""!620H52H0&6D!



!
!

"f<!

!

9%1(/#&NQ;&d4#2+/.$+A+%2&$(/-A2#&7%#M$&.-&5#5+%,#E=[<&W]Q`^_&2.*54#B#$&$".M%@1&+"#&!TD&2.@+A2+%@1&-A2#&
.-&+"#&2.*54#B&A@,&).(@,&5#5+%,#&!K"X[\"4K"XY`"=K"X[U"BK"XX:^"TK"X>::"#K"XD:V"IK"XP:N&

!

!"# $"#

%"# &"#

'"#

(# %#

)"#

*"#



!
!

"fX!

$%&! ,0&,6! 1F! 63G39,032C! F1H4?! 34! 2%&! &9&520162,235! 6H0F,5&6! 1F! 2%&! @@"=! &.321.&! F10G!

51G.9&K&6! G,C! ,991B! 50166! 0&51-432314! 1F! 61G&! 1F! 2%&! &.321.&! F10G6A! B%39&! ,0&,6! 1F!

?3FF&0&45&!G,C!&93532!591412C.&6!6.&53F35!F10!5&02,34!F10G6D!$%&!4HGI&0!1F!H43LH&!,4?!6%,0&?!

620H52H0,9!G123F6!O363I9&!14!2%&!6H0F,5&!1F!2%&!'78*.&.23?&!51G.9&K&6!,914-!B32%!2%&!?&-0&&!

1F!62&035!%34?0,45&!21!$JR!I34?34-!2%,2!G,C!,036&!F01G!.0120H?34-!,4?l10!F9&K3I9&!911.6!B399!

,961!514203IH2&! 21! 2%&!,I3932C!1F! 2%&!51G.9&K&6! 21!I&! 0&51-436&?!IC!$JR!,4?! 9&O&96!1F! 50166!

0&51-432314D!!

!

$%&! 6H0F,5&! ,0&,! 1F! 2%&!'78*I1H4?!.&.23?&! 2%,2! 36! &K.16&?! 21! 619O&42! [$,I9&! S#\! -3O&6! ,4!

34?35,2314!1F! 2%&!.&05&42,-&!1F! .&.23?&! &K.16&?A! ,4?! 34! 51GI34,2314!B32%! 2%&! 6H001H4?34-!

'78A! 6H--&626! B%,2! H43LH&! F&,2H0&6! ,0&! 93P&9C! 21! I&! ,O,39,I9&! F10! $JR! 0&51-432314D! (2! 36!

H459&,0!B%&2%&0!2%&!$JR!B399!I&!,I9&!21!I34?!,4?!0&51-436&!H43LH&!F&,2H0&6!34!2%&6&!0&-3146!

3F! .,026! 1F! 2%&! .&.23?&! 5%,34! ,..&,0! 21! I&! F9&K3I9&! 34! 2%&! 620H52H0&D! (2! %,6! .0&O31H69C! I&&4!

6H--&62&?!2%,2!6H5%!$JR!0&51-432314!G,C!34O19O&!2%&!.&.23?&!I&34-!M.H6%&?N!FH02%&0!3421!2%&!

-011O&!10!1O&0!.,02!1F! 2%&!'78!6H0F,5&!H.14!$JR!?15P34-/"=D!8!.0310!620H52H0&!1F!,!$JR! 34!

51G.9&K! B32%! ,! "SG&0! .&.23?&! &.321.&! I1H4?! 21! '78! 59,66*"! 6%1B&?! ,4! 3450&,6&?!

.&05&42,-&!1F!2%&!$JR!JER!911.6!B&0&!34O19O&?!34!.&.23?&!0&51-432314!0&9,23O&!21!620H52H0&6!

H634-!6%102&0!&.321.&6A!,4?!2%,2!2%36!36!93P&9C!,!0&6H92!1F!2%&!9,0-&!5&420,9!IH9-&!1F!2%&!.&.23?&!

0&?H534-!2%&!,55&663I3932C!21!.,026!1F!2%&!'78!6H0F,5&SXSD!'1B&O&0A!B%&4!50C62,9936&?!B32%1H2!

2%&!$JRA!2%36!.&.23?&!&.321.&!B,6!412!1I6&0O&?!21!%,O&!F9&K3I3932C!34!2%&!5&420,9!IH9-&A!,4?!61!

?3FF&0&42!.,22&046!1F!I34?34-!G3-%2!I&!6&&4!34!2%&6&!5,6&6D!

!

^&05&42,-&! 619O&42! &K.16&?! 6H0F,5&! ,0&,! F10! 2%&! .&.23?&!B,6! 5,95H9,2&?! H634-! 2%&! ^012&34!

342&0F,5&6A! 6H0F,5&6! ,4?! ,66&GI93&6! 6&0O35&! ,2! `H01.&,4! :3134F10G,2356! (46232H2&!

[^E:&^(Z8\/""D!$%36!B,6!.&0F10G&?!F10!2%&!&4230&!.&.23?&!5%,34![$,I9&!S#\!,4?!F10!34?3O3?H,9!

0&63?H&6! [$,I9&! S"\D! $%&! 0&6H926! 6%1B! 2%,2! 2%&! J*2&0G34,99C! &K2&4?&?!@@"=! &.321.&! F10G6!

3450&,6&! 34! 2%&!,G1H42!1F! 6H0F,5&!,0&,!&K.16&?!,6! 9&4-2%!1F! 2%&!&.321.&! F10G! 3450&,6&6A! ,6!

B&99!,6!34!2%&!.&05&42,-&!1F!212,9!6H0F,5&!,0&,!&K.16&?!21!619H2314D!$%&!3450&,6&!36!9,0-&0!34!



!
!

"ff!

2%&!@R"S!,4?!@U"/!51G.9&K&6![F01G!#XD/m!34!2%&!@@"=!21!S<D#m!,4?!//DTm!34!2%&!@R"S!

,4?!@U"/!51G.9&K&6!0&6.&523O&9C\!51G.,0&?!B32%!2%&!@(""!51G.9&K![#XD/m!21!#fD=m!34!2%&!

@(""! 51G.9&K\! 34?35,234-! 2%,2! ,551GG1?,234-! 2%&! &K20,! 0&63?H&! 34! 2%&! @(""! &.321.&! F10G!

?1&6!412!-0&,29C! 3450&,6&! 2%&!,G1H42!1F! 2%&!.&.23?&!2%,2!IH9-&6!1H2!1F! 2%&!-011O&A!.&0%,.6!

?H&!21!2%&!6%3F2!1F!2%&!5&420,9!0&-314!1F!2%&!.&.23?&!21B,0?!2%&!p":#<!%&93K!34!2%36!51G.9&KD!

!

$%&! 20H45,2&?!@7T!&.321.&! F10G!?36.9,C6! 2%&! 9&,62! 6H0F,5&!,0&,!&K.16&?! 21! 619H2314!1F! ,4C!

&.321.&!F10GA!2%1H-%!2%&!.&05&42,-&!1F!212,9!6H0F,5&!,0&,!&K.16&?!36!%3-%&0!2%,4!34!I12%!2%&!

@@"=! ,4?! @(""! 51G.9&K&6! [S#D/m\D! Z3G39,09CA! 2%&! @+<! 51G.9&K! 6%1B6! 2%&! 4&K2! 91B&62!

6H0F,5&!,0&,!&K.16&?A!2%1H-%!32!36!149C!<!t#!6G,99&0!2%,4!2%&!@@"=!51G.9&K![$,I9&!S#\!,4?!36!

,! %3-%&0! .&05&42,-&! 1F! 2%&! 212,9! 6H0F,5&! ,0&,! 1F! 2%&! .&.23?&! [STD=m\D! $%&! 6H0F,5&! ,0&,!

&K.16&?!34!2%&!@7X!51G.9&K!36!-0&,2&0!2%,4!34!I12%!2%&!@@"=!,4?!@(""!51G.9&K&6![,2!T=#!t#!

O&06H6!/>f!t#!,4?!/X/!t#!34!2%&!@@"=!,4?!@(""!51G.9&K&6\!,4?!36!6&514?!149C!21!2%&!@U"/!

51G.9&K! 34! 2&0G6!1F! 2%&!.&05&42,-&!1F! 2%&!&.321.&!&K.16&?! 21! 619H2314D!$%&! 0&9,23O&9C!%3-%!

.&05&42,-&6!1F!.&.23?&! 6H0F,5&!,0&,!&K.16&?! 21! 619O&42! ,4?! 34! 2%&!@7X! 51G.9&KA! 212,9! ,0&,!

&K.16&?!51G.,0&?!B32%!2%&!@@"=!51G.9&K!0&F9&526! 2%&! 9,5P!1F!I34?34-!,2! 2%&!J*2&0G34H6!1F!

2%&6&!.&.23?&6![$,I9&!S"\D!$%36!0&6H926!34!2%&!J*2&0G34,9!0&-314!I&34-!,9G162!&4230&9C!619O&42!

&K.16&?A!%1B&O&0A!2%36!G,C!412!0&6H92!34!,4!3450&,6&?!4HGI&0!1F!F&,2H0&6!,O,39,I9&!F10!$JR!

0&51-432314!,6!2%&!.&.23?&6!,0&!F9&K3I9&!,4?!G,C!.0&O&42!$JR!?15P34-!IC!1I65H034-!5142,52!

0&63?H&6!14!2%&!6H0F,5&!1F!2%&!'78!G19&5H9&D!892&04,23O&9CA!?15P34-!1F!,!$JR!G,C!F105&!2%&6&!

6G,99!.&.23?&6!3421!2%&!'78!I34?34-!-011O&!,4?!?0,G,235,99C!0&?H5&!2%&!,G1H42!1F!&K.16&?!

.&.23?&!,O,39,I9&!F10!I34?34-D!!

!

J1G.,03614! 1F! 2%&! .&05&42,-&! 619O&42! &K.16H0&! IC! 0&63?H&! 59&,09C! 6%1B6! 2%&! 3450&,6&! 34!

619O&42! &K.16H0&! 1F! 2%&! J*2&0G34,9! 0&-314! 1F! 2%&! .&.23?&! 5%,346! 34! 2%&! 20H45,2&?! &.321.&!

F10G6![$,I9&!S"\D!(2!,961!-3O&6!,!63G.9&!51G.,03614!1F!514F10G,2314!1F!2%&!.&.23?&6!,4?!2%&!

0&9,23O&!&K.16H0&!1F!?3FF&0&42!0&63?H&6!I&2B&&4!&.321.&!F10G6!2%,2!G,C!I&!3G.102,42!34!$JR!

0&51-432314D!$%&!619O&42!&K.16H0&!1F! 2%&!W*2&0G34,9!/! 0&63?H&6! 36! 63G39,0! 34!,99! 2%&!&.321.&!



!
!

#==!

F10G6! [&K5&.234-! ,! 0&9,23O&! ?&50&,6&! 34! &K.16H0&! F10! @"@(""\! 0&F9&5234-! 2%&! 63G39,032C! 34!

620H52H0&! 1F! 2%36! 0&-314! 34! ,99! 1F! 2%&! 50C62,9! 620H52H0&6! [Q3-H0&! S"\D! $%36! 36! F1991B&?! IC! ,4!

3450&,6&! 34! 619O&42! &K.16H0&! ,2! .1632314! >! F10! ,99! IH2! 2%&! @@"=! ,4?! @(""! &.321.&! F10G6!

[B%35%! 6%1B!,! 693-%2!?&50&,6&\! F1991B&?!IC!,! 036&! 34!,99! &.321.&! F10G6! 21B,0?6! 2%&! 5&420,9!

IH9-&! 1F! 2%&! .&.23?&! 34! 2%&! &K2&4?&?! &.321.&! F10G6A! 10! ,4! H4I1H4?! J*2&0G34H6! 34! 2%&!

20H45,2&?! F10G6A! 2%&! 7T! 0&63?H&! 36! %3-%9C! [1O&0! <>m\! &K.16&?! 34! ,99! &.321.&! F10G6D! (4! 2%&!

@@"=! &.321.&! F10GA! 2%&! +<@@"=! 0&63?H&! 36! ,961! %3-%9C! &K.16&?! [XTDfm\A! 2%36! &K.16H0&! 2%&4!

?&50&,6&6!34!.1632314!X![#XD<m\!,2!2%&!J*2&0G34,9!,45%10!1F!2%&!5&420,9!IH9-&A!036&6!693-%29C!,6!

2%&!63?&*5%,34!1F!Wf@@"=!F,5&6!1H2!1F!2%&!-011O&!,4?!?&50&,6&6!21B,0?6!2%&!J*2&0G34,9!,45%10D!!

!

$%36! 36! 693-%29C!?3FF&0&42! 34! 2%&!@(""!51G.9&KA!B%&0&! 2%&!&K.16H0&!1F!+<@(""! 36! 51463?&0,I9C!

91B&0![#"D<m\!,6!32!36!62,5P&?!4&K2!21!2%&!p":#<!%&93KD!$%&!&K.16H0&!2%&4!3450&,6&6!,-,34!F10!

7X@(""!,6!32!41B!F10G6!.,02!1F!2%&!5&420,9!IH9-&A!I&F10&!?&50&,634-!,2!2%&!Wf@(""!,45%10D!j493P&!

F10!2%&!@@"=!&.321.&A!2%&!&K.16H0&!1F!2%&!@"=@(""![/fD>m\!36!3450&,6&?!34!2%&!51G.9&K!,6!2%&!

63?&*5%,34! 36! 41B! &K.16&?! 21! 619H2314! 3462&,?! 1F! F10G34-! 2%&! ,45%10D! $%36! &K.16H0&! 36!

G,342,34&?!34!2%&!@R"S!,4?!@U"/!51G.9&K&6D!:12%!2%&!@R"S!,4?!@U"/!51G.9&K&6!F1991B!,!

O&0C!63G39,0!.,22&04!1F!6H0F,5&!&K.16H0&!2%01H-%!2%&!.&.23?&A!2%&!G,34!?3FF&0&45&6!I&2B&&4!

2%&G!I&34-!,4!&K20,!0&63?H&!3459H?&?!34!2%&!5&420,9!IH9-&!0&-314![(""@U"/\!,4?!2%&!3450&,6&!34!

619O&42!&K.16H0&!,2! 2%&!J*"!.1632314!1F! 2%&!@U"/!51G.9&K!?H&! 21! 2%&!.0&6&45&!1F! 2%&! 914-A!

&K.16&?!R"S!63?&*5%,34D!

!

! !



!
!

#="!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

"

!"#$%&"

'()**+****
+,-.

/0-0
+1-2

+1-+
3-44

+1-5
+2-3

6!7**/****
5-10

5-1+
2-14

+-,/
+-2/

/-23
2-35

8!9**2****
+4-/

+3-5
+5-,

+5-4
1-+,

+3-/
+5-.

:';**5****
24-5

5/-2
25-3

5/-+
30-3

25-,
25-/

:';**3****
54-3

50-0
31-+

/.-,
23-0

53-4
34-0

';<
**4****

1/-1
10-2

,4-/
+00

./-3
10-4

14-4
7'(**,****

.+-0
+00

14-.
/+-,

..-+
./-3

';<
**1****

..-+
/1-,

,2-5
+00

+00
6)=

**.****
25-4

+/-3
3+-5

+00
'()*+0****

/-/0
5.-3

,5-/
4/-5

:';*++****
+-2+

/1-/
,/-1

>6'*+/****
//-/

/1-/
6!7*+2****

/-40
42-4

?
;8*+5****

+-1,

@'4
A
*;BCD#"%

@?
+5

@!+2
@:++

@@+0
@'1

@7,

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

#,"-

.*$/,'#"#$%&"'
0123/)"'/2"/'

4
5'

6*,7"($'
"-#*0"&'

0123/)"'/2"/'
4
5'

89:
;;<;

=>:
=5?@

8AB
;5C:

@C5
=:?D

89>
;=><

:D5
@=?=

88;D
;:;<

@C<
5>?@

8E;;
;::>

@>@
5<?D

8F;=
5D=;

BC@
=B?5

8G
;@

5;BB
<B5

@@?:

H
'!"#$%&"'"-#*0"&

!A)4#&VQ;&!.+A4&A@,&$.47#@+&#B5.$#,&5#5+%,#&$(/-A2#&A/#A&-./&=[<EXX:^&
#5%+.5#&-./*

&2.*
54#B#$G&

!A)4#&V:;&3#/2#@+A1#&$.47#@+&#B5.$(/#&)6&5#5+%,#&/#$%,(#&-./&XX:^&#5%+.5#&-./*
$G&



!
!

#=#!
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!

(4!10?&0!21!,66&66!2%&!JEXY!$*5&99!0&6.146&!21!2%&!20H45,2&?!&.321.&!F10G6A!B&!G&,6H0&?!2%&!

.01?H52314!1F!5C21P34&6!IC!.,23&42!JEXY!$*5&996!F1991B34-!345HI,2314!B32%!2%&!@@"=!&.321.&!

F10G6! H634-! 3420,5&99H9,0! 5C21P34&! 62,3434-D! $%36! B,6! ?14&! F10! /! 5C21P34&6A! JE"=<,A!

342&09&HP34!#![(7#\A! 342&0F&014!-,GG,![(QWn\!,4?!2HG1H0!4&501636! F,5210!,9.%,![$WQp\!,4?!

%,6!21!?,2&!%,6!I&&4!51G.9&2&?!F10!2%&!-01H.!"!.,23&42!=X"=<<A!2%36!.,23&42!B,6!.0&O31H69C!

F1H4?!21!0&51-436&!@@"=!,4?!2%&!&K2&4?&?!@@"=!&.321.&!F10G6!34!1H0!F91B!5C21G&20C!,66,C6!

[J%,.2&0!SD#\D!^,23&42!=X"=<<A!?&6.32&!0&5&3O34-!20&,2G&42!2%01H-%1H2!2%&!62H?CA!G,342,34&?!

2%&! 0&6.146&! 21!@@"=!,2! ,99! 23G&*.13426! 2&62&?!,4?!?&O&91.&?!,! 0&6.146&! 21!@U"/! 34! 9,2&0!

23G&*.13426D! ]&! B&0&! 2%&0&F10&! ,I9&! 21! 51G.,0&! 0&6.146&6! 21! &.321.&6! 0&51-436&?! 34!

?&K20,G&0! 62,3434-! B32%! 2%16&! 21! 2%&! 20H45,2&?! &.321.&! F10G6! 34! 2%36! .,23&42! [Q3-H0&! /SA!

Q3-H0&!Z!">A!Q3-H0&!Z!"T\D!

!

(4!2%36!.,23&42!B&!B&0&!,I9&!21!6%1B!.01?H52314!1F!JE"=<,A!(QWn!,4?!$WQp!34!JEXY!$*5&996!

F1991B34-! 345HI,2314!B32%!@@"=!,4?!&K2&4?&?!@@"=!&.321.&! F10G6D!:12%!JE"=<,!,4?! (QWn!

B&0&! .01?H5&?! 34! ,! ?16&! ?&.&4?&42! G,44&0! 34! 2%&! ,66,CA! 0&,5%34-! 6,2H0,2314! ,6! .&.23?&!

5145&420,2314! 3450&,6&?! [Q3-H0&! Z! "T\D!'1B&O&0A! 5C21P34&! .01?H52314! IC!JEXY!$*5&996!B,6!

412!1I6&0O&?!F10!2%&!20H45,2&?!&.321.&!F10G6![Q3-H0&!/SD!$%36!3459H?&6!2%&!@7X!&.321.&!F10GA!

B%35%! B,6! 0&51-436&?! IC! 12%&0! .,23&426d! JEXY! $*5&996! 34! 2%&! ?&K20,G&0*I34?34-! ,66,CA!

J%,.2&0!SD#\D!$%36! 34?35,2&6! 2%,2!41!$*5&99!,523O,2314!155H06! F1991B34-!.0&6&42,2314!1F! 2%&6&!

&.321.&!F10G6!,4?!51H9?!I&!?H&!21!,I6&45&!10!2%&!LH,932C!1F!0&51-432314!IC!$*5&996!1F!61G&!10!

,99!1F!2%&!&.321.&!F10G6A!10!?H&!21!,!9,5P!1F!.0&6&42,2314!1F!2%&6&!F10G6!14!2%&!5&99!6H0F,5&D!!

!



!
!

#=S!

!

9%1(/#&NV;&3#/2#@+A1#&.-&T0UJ&!E2#44$&5/.,(2%@1&26+.H%@#$&A+&*AB%*(*&5#5+%,#&2.@2#@+/A+%.@$& -.44.M%@1&
%@2()A+%.@&M%+"&XX:^&#5%+.5#&-./*$&%@&5A+%#@+&^U:^``G&

!

(4!2%&!93-%2!1F!.015&6634-A!203GG34-A!0&F19?34-!,4?!620H52H0,9!?,2,![J%,.2&06!#D#A!#DSA!/DT!,4?!

/D<\!2%&!.1663I3932C!2%,2!2%36!4&-,23O&!0&6H92!36!?H&!21!9,5P!1F!.0&6&42,2314!14!2%&!5&99!6H0F,5&!

6&&G6! H493P&9CD! '1B&O&0A! ,4! (QWn! `7(Z.12! ,66,C! B,6! ?&63-4&?! 34! 10?&0! 21! 2&62! F10! 2%&!

.0&6&42,2314! 1F! 2%&6&! &.321.&! F10G6! 14! 2%&! 5&99! 6H0F,5&! ,4?! ,961! 21! ,66&66! 2%&30! &FF&52! 14!

3GGH4&! 0&6.146&6D! $%36! ,66,C! H6&?! $#! 5&996! ,6! 2,0-&2! 5&996! F10! .0&6&42,2314! 1F! 2%&! @@"=!

&.321.&!F10G6A!B%35%!B&0&!6&9&52&?!?H&!21!.0&6&42,2314!6%1B4!34!,!.0&O31H6!,66,C!,4?!2%&!

9,5P!1F!O,03,I3932CA!93G32,23146!34!4HGI&0!,4?!.0&6&45&!1F!12%&0!'78!34!.,23&42!6,G.9&6D!

!

$%&!.0&O31H6!,66,C!6%1B&?! 2%,2!&.321.&! F10G6! F01G!@7X! 21!@U"/!B&0&!.0&6&42&?!IC!'78!

:;#<=>!34!2%36!5142&K2D!$#!5&996!,0&!,!$8^!?&F353&42A!'78!59,66*"!?&F353&42!GH034&!:*5&99!934&D!

$%&6&! 5&996! ?1! 412! ?36.9,C! '78! 10! .0&6&42! '78! 59,66*"! .&.23?&! ,423-&46! 14! 2%&30! 6H0F,5&!

H49&66! 20,46F&52&?! B32%! 6.&53F35! '78! G19&5H9&6D! ]&! H6&?! $#! 5&996! 20,46F&52&?! B32%! '78!

:;#<=>! [P34?9C! .01O3?&?! IC! E0! Z3G14! @1994I&0-&0\! 21! ,66&66! 2%&! ,I3932C! 1F! @@"=! &.321.&!

F10G6! 21! 62,I3936&!'78!:;#<=>! 34! 2%&6&! 5&996! ,4?!I&!.0&6&42&?!14! 2%&! 5&99! 6H0F,5&D!:34?34-!

B,6! 6%1B4! F10! ,99! '78! :;#<=>! &.321.&! F10G6! 2&62&?! [Q3-H0&! //\A! 6%1B34-! !"# $!$'!

.0&6&42,2314!1F!2%&!20H45,2&?!@7X!&.321.&!F10G!,4?!&K2&4?&?!@@"=!&.321.&!F10G6D!j4H6H,99C!
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B&!6,B!61G&!I34?34-!F10!2%&!'78!:;><!$]"=!&.321.&!B%35%!B,6!H6&?!,6!,!5142019A!2%1H-%!

2%&!@7X!&.321.&!5142,3434-!,4!R"S#@!GH2,2314!6%1B&?!41!I34?34-D!!

!

!

9%1(/#&NN;&!Q&=[<&W]Q`^_&$+A)%4%$A+%.@&A$$A6G&94(./#$2#@2#&%@,%2A+#$&)%@,%@1&.-&/#-.4,#,&=[<&W]Q`^_&.@&+"#&
2#44& $(/-A2#& )6& +"#& =[<& W]Q`^_& $5#2%-%2& PdE:& A@+%).,6& -.44.M%@1& %@2()A+%.@& M%+"& XX:^& #5%+.5#& -./*&
5#5+%,#$G&

!

+3O&4!2%&!?&G14620,2&?!.0&6&42,2314!1F!2%&!@@"=!&.321.&!51G.9&K&6!H634-!2%&!$#!5&996A!2%&!

(QWn!`7(Z.12!,66,C!B,6!?&63-4&?!H634-!2%&!$#!5&996!F10!,423-&4!.0&6&42,2314D!$%36!,66,C!H6&?!

2%&! @@"=! &.321.&! ,4?! 20H45,2&?! &.321.&! F10G! .&.23?&6! [&32%&0! ,914&! 10! 34! 51GI34,2314\D!

$%&6&!.&.23?&6!B&0&!F3062! 345HI,2&?!B32%!$#!5&996!20,46F&52&?!B32%!:;#<=>A!,!@@"=!6.&53F35!

JEXY!$*5&99!5914&!+"#J![P34?!-3F2!F01G!^01F&6610!)35210!8..,C\!B,6!2%&4!G3K&?!B32%!2%&!$#!

5&996!,4?!345HI,2&?!1O&043-%2!14!,!fT!B&99!`7(Z.12!.9,2&D!

!

$320,2314!1F!2%&!@@"=!.&.23?&!H634-!2%36!&K.&03G&42,9!6&2*H.!,991B&?!H6!21!?&2&0G34&!2%&!%,9F!

G,K3G,9! 34%3I3210C! [6,2H0,234-! 34! 2%36! 5,6&\! 5145&420,2314! [(J>=\! F10! 2%36! .&.23?&! [Q3-H0&!

/>Q\! ,4?! 61! 5,95H9,2&! ,G1H426! 4&&?&?! F10! 2%&! @@"=! 20H45,2&?! &.321.&! .&.23?&! F10G6!

,5510?34-!21!0,2316!1I2,34&?!F01G!.012&,61G,9!.015&6634-!1F!2%&!0&-314D!$%&!(J>=!@@"=!B,6!
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2%&4! H6&?! 34! ,! 51G.&232314! ,66,C! B32%! 2%&! 20H45,2&?! &.321.&! F10G6D! +3O&4! 2%,2A! 34! 1H0!

.0&O31H6! ,66,CA! B&! 1I6&0O&?! 41! JEXY! $*5&99! 5C21P34&! 0&6.146&! 21! 2%&! 20H45,2&?! &.321.&!

F10G6! [,4?!Q3-H0&!Z!"<\A!B&!%C.12%&63_&?! 2%,2!.0&6&42,2314!1F! 2%&6&!&.321.&! F10G6!14! 2%&!

5&99!6H0F,5&!34!51G.&232314!B32%!2%&!@@"=!&.321.&!6%1H9?!-3O&!,!0&?H52314!34!(QWn!.01?H52314!

B32%!3450&,634-!5145&420,2314!1F!2%&!20H45,2&?!&.321.&!F10G6D!!

!

84!34323,9!,66,C!%,6!6%1B4!2%,2!F10!2%&!@+<!,4?!@7X!&.321.&!F10G6A!2%&0&!36!,!?&50&,6&!34!2%&!

.01?H52314!1F!(QWn!,6!2%&!5145&420,2314!1F!2%&!20H45,2&?!&.321.&!F10G!3450&,6&6![Q3-H0&!/>:!

,4?!J\D!$%&!,66,C!,961!6%1B6!,!6G,99!?&50&,6&!B%&4!,99!1F!2%&!20H45,2&?!&.321.&!F10G6![@(/A!

@(>A!@7TA!@+<!,4?!@7X\!,0&!51GI34&?![Q3-H0&!/>`\D!'1B&O&0A!?,2,!F10!2%&!@7T!&.321.&!F10G!

,4?!F10!2%&!51GI34,2314!1F!20H45,2&?!F10G6!H.!21!2%&!@+<!.&.23?&!34!9&4-2%!,0&!345146362&42!

[Q3-H0&!/>8!,4?!E\D!R&.935,2314!1F!2%36!,66,C!H634-!3450&,6&?!4HGI&06!1F!0&.935,2&6!,6!B&99!,6!

,! %3-%&0! ,FF3432C! @@"=! 5914&! 6%1H9?! ,991B! H6! 21! 1I2,34! G10&! ,55H0,2&! G&,6H0&G&426! 1F!

5C21P34&!.01?H52314![R&.&,2!?,2,!,??&?!.0310!21!F34,9!6HIG366314!5,4!I&!F1H4?!34!,..&4?3K!

Q3-H0&! Z! "X\D! (4! 2%36! 34323,9! ,66,CA! 91B! 4HGI&06! 1F! 5&996! .&0! B&99! [#==\A! ,?1.2&?! F01G! ,!

0&51GG&4?&?! .0121519A! G&,42! 2%,2! 6G,99! O,03,23146! 34! 5&99! 4HGI&0! I&2B&&4! 0&.&,26! G,C!

%,O&!51463?&0,I9C!,FF&52&?! 2%&!?,2,D! (4!,??32314A! F10! 61G&!.&.23?&6!,4?!.1196!B&!B&0&!412!

,I9&! 21! 2&62! 2%&! %3-%&0! 0,2316! 34?35,2&?! IC! 2%&! .012&,61G,9! .015&6634-! ?,2,! ,6! 2%&! EUZe!

5145&420,2314!B1H9?!%,O&!5,H6&?!63-43F35,42!21K3532CD!
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A@,&#K&!"#&+%+/A+%.@&.-&>9Z8&$#2/#+%.@&%@&/#$5.@$#&+.&+"#&XX:^&5#5+%,#&+.&.)+A%@&A@&>T_^&7A4(#I&.7#/4A%,&.@&
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!

R&51-432314! 1F! O30,9! &.321.&6! IC! 2%&! 5&99H9,0! ,0G! 1F! 2%&! 3GGH4&! 6C62&G! ,4?! JEXY! $*5&99!

0&6.146&6!2,0-&2&?!,-,3462!2%&6&!&.321.&6!&K&02!6&9&52314!.0&66H0&!14!2%&!0&.935,2314!1F!2%&!

O30,9!.1.H9,2314!B32%34!2%&!%162"<h!>"h!>#h!>Xh!#><D!$%36!.0&66H0&!,526!,-,3462!O30,9!6&LH&45&6!2%,2!

514234H&!21!5142,34!,4?!.0&6&42!2%&!2,0-&2&?!&.321.&!21!2%&!3GGH4&!6C62&GA!,6!5&996!34F&52&?!

B32%! 2%&6&! O30,9! 6&LH&45&6! ,0&!?&6201C&?A! .0&O&4234-! O30,9! 0&.935,2314D!84C!'()! 2%,2! &32%&0!

?1&6! 412! 5142,34! 10! ?1&6! 412! .0&6&42! 2,0-&2&?! &.321.&6! B399! 2%&0&F10&! %,O&! ,! 6H0O3O,9!

,?O,42,-&! 0&9,23O&! 21! 2%16&! 2%,2! ?1! ,4?! 6&9&52314!B399! 0&6H92! 34! 1H2-01B2%! 1F! 6H5%! O30H6&6D!

$%&6&!6&LH&45&6!B399!?3FF&0!F01G!2%&!5146&46H6!6&LH&45&!,2!0&63?H&6!B%35%!%,O&!,991B&?!2%&!

O30H6! 21! &65,.&! F01G! 2%&! 3GGH4&! 0&6.146&A! B%&2%&0! 2%36! 36! 2%01H-%! 9166! 1F! 3GGH4&! 5&99!

0&51-432314"<h! /"#A! '78! I34?34-#>T! 10! ,92&0,2314! 1F! .012&,61G,9! .015&6634-#SXh! S/Sh! S>=h! /"Sh! /"/D!

$%&6&! 5%,4-&6! ,0&! P41B4! ,6! &65,.&! GH2,23146! ,4?! ,991B! H6! 21! 6&&! 2%&! MF112.03426N! 1F!

3GGH4&!0&6.146&6!2%,2!%,O&!&K&02&?!6&9&52314!.0&66H0&!14!2%&!O30H6D!

!

)30,9! 6&LH&4534-!B,6!5,003&?!1H2! F10!."<!,4?!.#/!-,-!0&-3146!1F! 2%&!O30H6!14!'78!:;#<=>!

'()*"! .,23&42! 6,G.9&6! H6&?! F10! F91B! 5C21G&20C! ,4?! 5&99! 610234-! H634-! 4&62&?! ^JRD! $%&6&!

6&LH&45&6!B&0&!2%&4!.011F0&,?A!,93-4&?!,4?!2%&!0&-314!1F!.#/!6H001H4?34-!2%&!@@"=!&.321.&!

,4,9C6&?! F10! GH2,2314! F01G! 2%&! 59,?&! :! 5146&46H6! 6&LH&45&D! @41B4! 10! .01.16&?! &65,.&!

GH2,23146! B&0&! 51G.,0&?! I&2B&&4! .,23&426! F01G! -01H.6! "! ,4?! #! [Q3-H0&! /T\D! $%&! 2B1!

51GG14!&65,.&!GH2,23146! 34! 2%&!@@"=!6&LH&45&!R"S#@!,4?!7"STU!B&0&! F1H4?! 34!,! 9,0-&!

.&05&42,-&!1F!2%&!6&LH&45&6!1F!2%&!-01H.!"!.,23&426![>=D/m!,4?!/SDTm!0&6.&523O&9C\[Q3-H0&!
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-9H2,G35!,53?!,4?!,6.,0235!,53?!0&63?H&6!,2! 2%&!J*S!,4?!J*/!.16323146!1F! 2%&30!JERSq! 911.6!

0&9,23O&! 21! 2%&! -&0G934&D! (4! ,??32314A! 2%&0&! 36! ,! G,0P&?! 0&?H52314! 34! 2%&! .01.102314! 1F!

,6.,0,-34&! .0&6&42! ,2! 2%&! J*>! .1632314D! 866HG34-! ,! 514O&42314,9! 10! 4&,0! 514O&42314,9!

?15P34-!G1?&! 1F! 2%&! $JR! 21! 2%&! '78! 51G.9&K&6A! 2%&! -9H2,G35! ,4?! ,6.,0235! ,53?! 0&63?H&6!

.0&6&42!G,C!I&!,I9&!21!342&0,52!B32%!2%&!J*"!.1632314!1F!2%&!.&.23?&D!$%36!36!,4!,6.,0,-34&!34!
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@@"=A!,!9C634&!34!@(""!,4?!,4!,0-3434&!34!@U"/D!(4!@R"S!2%&!J*"!.1632314!36!,!O,934&A!IH2!2%&!

&4?!1F!2%&!63?&*5%,34!1F!2%&!J*S!9C634&!36!.0&6&42!,2!,!63G39,0!.1632314!21!2%&!J*"!9C634&!34!@(""!

,4?!61!2%36!G3-%2!.0&6&0O&!2%&!342&0,52314!F10!61G&!$JRD!892&04,23O&9CA!2%&!,I6&45&!1F!50166!

0&51-432314! 1F! @R"S! 34! 61G&! .,23&426! [$,I9&! "f\! 51H9?! 0&F9&52! 2%&! 9166! 1F! 2%&! .19,0lI,635!

0&63?H&!,2!2%36!.1632314D!

!

$%&! 5&420,9! 0&-3146! 1F! 2%&! JERSq! 911.6! 5142,34! ,! %3-%! .01.102314! 1F! 6G,99! 414*.19,0! ,4?!

%C?01.%1I35! 0&63?H&6! [>SlXf! 0&63?H&6! 34! 2%&! 0&-314\D! $%&! %3-%! .01.1023146! 1F! -9C5&34&! 34!

2%36!0&-314!0&F9&52!2%&!-&0G934&!.01.&4632C!F10!-9C5&34&!34!2%&!$R*Eq!6&-G&426A!.0&6HG,I9C!

21! -3O&! F9&K3I3932C! ,4?! 2%&! ,I3932C! 1F! 2%&! 911.! 21! 2H04D! ^01934&! 36! ,961! &451?&?! ,2! %3-%!

F0&LH&453&6!34!2%36!0&-314A!.0&6HG,I9C!,961!34!10?&0!21!,991B!2H0434-!1F!2%&!.&.23?&!5%,34!,2!

2%&!,.&K!1F!2%&!911.A!IH2!2%36!0&63?H&!36!0&?H5&?!34!1H0!6&LH&45&6A!,4?!-9C5&34&!3450&,6&?!34!

F0&LH&45CD! $%36! ?3FF&0&45&! G,C! 6%1B! ,! 2&4?&45C! 34! 2%&6&! $JR! F10! 3450&,6&?! F9&K3I3932CA!

.01O3?&?! IC! -9C5&34&A! 2%,2! ,991B! 2%&! ,?,.2,2314! 1F! 2%&! JERSq! 911.! 21! ,! 4HGI&0! 1F! @@"=!

&.321.&!F10G6D!$%&!91B!F0&LH&45C!1F! 9,0-&!,4?!.19,0!10!5%,0-&?!,G341!,53?6!34!2%36!5&420,9!

0&-314![flXf\!G,C!,961! 3G.01O&! F9&K3I3932C!,4?! 2%&!,I3932C! 21!50166!0&51-436&!.&.23?&6D!$%&!

.0&6&45&! 1F! 0&9,23O&9C! 6G,99! %C?01.%1I35! 0&63?H&6! ,50166! 2%&! 5&420&! 1F! 2%&! -011O&! B1H9?!

,991B! ,! 9,0-&! 4HGI&0! 1F! ),4*?&0*],,96! 5142,526! 21! I&! G,?&! B32%! 2%&! I1H4?! .&.23?&A!

,FF10?34-! I34?34-!B32%1H2! 2%&! 4&&?! F10! ,! %3-%! ?&-0&&! 1F! 6.&53F3532CD! $%&! ,??32314! 1F! 6G,99!

.19,0!0&63?H&6!6H5%!,6!2%0&1434&!,4?!6&034&A!2%,2!,0&!.0&6&42!,2!51463?&0,I9&!F0&LH&453&6!34!

2%&! 5&420,9! 0&-314! 1F! 2%&! 911.! [#<lXf\A! B1H9?! ,??! 2%&! 1..102H432C! F10! 61G&! %C?01-&4!

I14?34-!34!,??32314!21!),4!?&0*],,96!5142,526A!B%39&!G,342,3434-!2%&!F9&K3I3932C!1F!2%&!5%,34D!

$%36!.,22&04!&K2&4?6!21!2%&!J*T!,4?!J*>!.16323146!1F!2%&!911.A!B%&0&!,!63-43F35,42!0&?H52314!

34! 2%&! 4HGI&0! 1F! ,6.,0,-34&! 0&63?H&6! ,2! J*>! 155H06! 51G.,0&?! 21! -&0G934&A! 2%36! 513453?&6!

B32%! ,4! 3450&,6&! F01G! -&0G934&! 34! 2%&! F0&LH&45C! 1F! ,9,434&! ,4?! 2%0&1434&! ,2! J*>! ,4?!

-9C5&34&A!.01934&A!7&H534&!,4?!O,934&!,2!J*TD!!

!
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$%&!6H0F,5&!1F!2%&!@@"=!&.321.&!,4?!2%&!&K2&4?&?!&.321.&!F10G6!34!2%&!5&420,9!IH9-&!0&-314!

1F!2%&!.&.23?&!36!9,0-&9C!H45%,0-&?!,4?!51463626!1F!414*.19,0!0&63?H&6!2%,2!,0&!%3-%9C!619O&42!

&K.16&?![Q3-H0&!/#\D!$%36!6%1B6!,!51G.9&G&42,032C!B32%!2%&!5&420,9!0&-3146!1F! 2%&!JERSq!

911.!,4?!2%&0&!36!,!.1663I3932C!2%36!B399!.01O3?&!,!6H32,I9&!,0&,!F10!I34?34-!,4?!0&51-432314D!(4!

F1H0!1F!2%&!G162!,IH4?,42!,4?!G162!50166*0&,523O&!$JR!3?&423F3&?!34!.,23&42!#/"#/#A!2%0&&!

[Q3-H0&! >=8A! :! ,4?! J\! 5142,34! 0&9,23O&9C! 914-! 5&420,9! 0&-3146! 5142,3434-! 2%&6&! 6G,99!

%C?01.%1I35! ,4?! .19,0! 0&63?H&6A! B32%! 155,6314,9! 9,0-&! %C?01.%1I35! 0&63?H&6! 21B,0?6! 2%&!

2&0G343!1F!2%&!5%,34!,4?!,4!,53?35!0&63?H&!,2!2%&!J*2&0G34H6D!e4&!50166*0&,523O&!$JR![Q3-H0&!

>=E\! ?1&6! 412! &4230&9C! F1991B! 2%36! .,22&04! ,4?! %,6! ,! 6%102! 5&420,9! $8^! G123F! I&2B&&4!

5%,0-&?!0&63?H&6D!`K2&46314!1F!2%36!,4,9C636!,4?!620H52H0,9!62H?3&6!B1H9?!514F30G!10!0&FH2&!

2%&6&!6H--&623146D!

!

!

9%1(/#& _^;& T0DVS& $#g(#@2#$& .-& -.(/& "%1"46& 2/.$$E/#A2+%7#& !TD& %$.4A+#,& -/.*& 5A+%#@+& QN:QNQG& T"A/1#,&
/#$%,(#$&$".M#,&2.4.(/#,&)4(#& C)A$%2F&./& /#,& CA2%,%2FG&</.*A+%2&./& /#$%,(#$&M%+"&A& /%@1&$".M#,& %@& 4A/1#/&
-.@+G&T#@+/A4&/#1%.@$&2.@$%$+%@1&4A/1#46&.-&$*A44&"6,/.5".)%2&A@,&$*A44&5.4A/&/#$%,(#$&$".M@&%@&).4,G&

9K9K6K LLE8"'.$%&*';,";?(')?;"0).H<",)"%)'";+(&('"=B^c">3&;++".;<?)%<;<""

!

$%&!F,39H0&!1F!2%&!20H45,2&?!@@"=!&.321.&!F10G6!21!34?H5&!5C21P34&!.01?H52314!F01G!JEXY!$*

5&996!6%1B6!2%,2!2%&6&!&.321.&!F10G6!,0&!412!0&51-436&?!IC!2%&!%162!3GGH4&!6C62&GD!+3O&4!

2%&!2C.35,9!I34?34-!103&42,2314!1F!2%&!$JR!21!'78!59,66*"A!2%36!36!412!51G.9&2&9C!H4&K.&52&?A!

,6! 2%&! 0&51-432314! 1F! .&.23?&! 63?&! 5%,346! ,4?! I,5PI14&! 514F10G,2314! 155H06! .03G,039C!

2%01H-%! 2%&! JERS! 911.6A! .,0235H9,09C! 2%&! JERSq! 911.! 5142,5234-! 2%&! 5&420,9! 21! J*2&0G34,9!

&4?!1F!2%&!.&.23?&#T>h!#<#h!#X<h!#XXD!82!2%36!.1632314A!2%&!20H45,2&?!&.321.&!F10G6!B399!%,O&!&32%&0!

41!.&.23?&!0&63?H&6![34!2%&!6%102&62!F10G6\!10!41!F3K&?!620H52H0&![34!2%&!914-&0!<!,4?!XG&0!

!" #!""#"$%"$"&!#$%&'
(" #!""'($$)%)$%''
#" #!""*%"$"&$)$%''
*" #!++,%!&*-$!''
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F10G6\D!$%&!.&.23?&!G,C!I&!.H6%&?!3421!2%&!-011O&!14!$JR!I34?34-/"=A!IH2!?15P34-!G,C!I&!

H4,I9&!21!155H0!B32%1H2!,2!9&,62!61G&!0&51-432314!1F!2%&!.&.23?&A!&LH,99CA!2%&!F9&K3I9&!4,2H0&!

1F!2%&!.&.23?&!,2!2%&!H4I1H4?!J*2&0G34H6!G,C!I&!,I9&!21!62&035,99C!%34?&0!I34?34-D!'1B&O&0A!

&O&4!-3O&4!2%&6&!0&,6146A!32!B,6!6H0.03634-!2%,2!2%36!9,5P!1F!5C21P34&!.01?H52314!&K2&4?&?!21!

2%&! @7X! 20H45,2&?! &.321.&! F10GA! ,6! B&! %,?! .0&O31H69C! 6%1B4! 0&51-432314! 1F! 2%36! &.321.&!

F10G!IC!JEXY!$*5&996!34!?&K20,G&0!62,3434-!&K.&03G&426![$,I9&!">\D!$%36!G,C!I&!&K.9,34&?!

IC!2%&!?15P34-!1F!$JR!34!,4!H4H6H,9!514F10G,2314!21!2%36!&.321.&!F10G!,6!2%&C!,0&!412!,I9&!

21!?15P!34!,!2C.35,9!514F10G,2314!,2!2%&!5&420&*J*2&0G34,9!&4?!1F!2%&!.&.23?&!-011O&A!34!61G&!

5,6&6A!H4H6H,9!?15P34-!514F10G,23146!%,O&!I&&4!,66153,2&?!B32%!,!9,5P!1F!$*5&99!,523O,2314A!

?&6.32&!%3-%!,FF3432C!I34?34-#<XD!

!

$%1H-%!.0&93G34,0CA!1H0!?,2,!,961! 34?35,2&6! 2%,2!.0&6&42,2314!1F! 2%&!@+<!,4?!@7X!&.321.&!

F10G6!14!2%&!5&99!6H0F,5&!?1&6!155H0A!2%1H-%!0&.&,2&?!G&,6H0&G&426!GH62!I&!5,003&?!1H2!34!

10?&0!21!514F30G!2%36!F34?34-![Q3-H0&!/>\D!(F!514F30G&?A!2%36!6H--&626!,!019&!F10!2%&!20H45,2&?!

&.321.&! F10G6! 34! 6%,.34-! 2%&! 3GGH4&! 0&6.146&! 21! 2%&! 0&-314D! $%&! .0&6&42,2314! 1F! 2%&6&!

&.321.&! F10G6!B399!.0&O&42! 2%&!'78! F01G!I34?34-!G10&! 3GGH41-&435!@@"=!&.321.&! F10G6!

,4?! 2%&! ,IH4?,42! .01?H52314! B399! &46H0&! 2%,2! 2%&! 6%102! &.321.&! '78! 51G.9&K&6! -0&,29C!

1H24HGI&0! 2%&! ,G1H42! 1F! @@"=! ,4?! &K2&4?&?! &.321.&! F10G6! 2%,2! ,0&! F1H4?! 14! 2%&! 5&99*

6H0F,5&D! $%36!G,C! 0&?H5&! JEXY!$*5&99! 0&6.146&6! 21!@@"=! ,4?! 2%&! &K2&4?&?! &.321.&! F10G6!

,4?!G3-%2! 3450&,6&! 2%&! 4HGI&0! 1F! 5&996! 2%,2! &65,.&! JEXY! $*5&99! G&?3,2&?! 5&99! ?&,2%D!]&!

2%&0&F10&!.01.16&!2%,2!2%&!.01?H52314!,4?!.0&6&42,2314!1F!2%&6&!20H45,2&?!&.321.&!F10G6!36!

,! 41O&9! J$7*&65,.&! G&5%,436G! I&5,H6&! 2%&! .01?H52314! ,4?! .0&6&42,2314! 1F! 2%&6&! 6%102!

&.321.&*F10G6!93P&9C!3450&,6&!O30,9!6H0O3O,9!,4?!6.0&,?D!$%36!%C.12%&636!36!0&34F105&?!IC!1H0!

,423-&4!.015&6634-!?,2,A!B%35%!6%1B6!2%&!514234H&?!.01?H52314!1F!2%&6&!20H45,2&?!&.321.&!

F10G6!F1991B34-!&65,.&!GH2,23146!34!2%&!@@"=!&.321.&A!B%&4!.01?H52314!1F!@@"=!,4?!@@"=!

&K2&4?&?!&.321.&!F10G6!36!6&O&0&9C!0&?H5&?!10!,I1936%&?![Q3-H0&!>\D!!
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9K9K]K #))'?.(%'<")0"(HH$%;".;&)G%('()%")0"LLE8";?(')?;"0).H<")%"'A;"N(.*+"<;Q$;%&;"

!

Z&LH&4534-! 1F! 2%&! O30,9! -&41G&! ,2! ."<! ,4?! .#/! +,-! 34! 1H0! '78! :;#<=>! .,23&42! 51%102!

,991B&?!H6!21!,4,9C6&!2%&!3GGH4&!F112.03426!.0&6&42!34!2%&6&!-&41G&6![F10!O30,9!6&LH&45&6!

.0&6&42!,2!,..01K3G,2&9C!"=m!10!%3-%&0!1F!212,9!.1.H9,2314\!34!5142&K2!1F!2%&30!0&51-432314!

1F! @@"=! &.321.&! F10G6! 34! ?&K20,G&0! 62,3434-D! $%16&! .,23&426! B32%1H2! 0&51-432314! 1F! 2%&!

@@"=!&.321.&! 6%1B&?!,!G,0P&?9C!?3FF&0&42!.,22&04!1F!GH2,2314! 34! 2%&! 0&-314! 6H001H4?34-!

2%&!@@"=!&.321.&![.16323146!"=f*"TT!3459H?&?!34!,4,9C636\! 3459H?34-!63-43F35,42!?3FF&0&45&6!

I&2B&&4!2%&!.0&6&45&!1F!0&51-436&?!&65,.&!GH2,23146!B32%34!2%&!@@"=!&.321.&![Q3-H0&!/T\D!

'1B&O&0A! 32! 36! 6203P34-! 2%,2! 6&O&0,9! .,23&426! [=>=X<>A! """">T! ,4?! "<=/TT\! ?36.9,C&?! 91B!

F0&LH&453&6!1F!2%&6&!GH2,23146!?&6.32&!41!1IO31H6!@@"=!0&51-432314D!!

!

$%&0&! ,0&! 6&O&0,9! 0&,6146! B%C! 2%&6&! GH2,23146! G3-%2! I&! .0&6&42! 34! .,23&426! B32%1H2!

0&51-432314!1F!@@"=!,2!2%&!23G&*.1342!2&62&?D!^,23&42!=>=X<>!?1&6!412!0&6.14?!21!@@"=!IH2!

?1&6!%,O&!,!6G,99!IH2!?3623452!.1.H9,2314!1F!JEXY!$*5&996!B%35%!0&51-436&!2%&!@(""!&.321.&!

F10GA!2%36!G,C!%,O&!I&&4!,I9&!21!?03O&!6&9&52314!34!2%&!6&LH&45&D!$%&!6&514?!.,23&42A!"""">T!

6%1B6! 0&9,23O&9C! 91B! 0&6.146&6! 21! 12%&0! &.321.&! F10G6! [2%1H-%! ?1&6! 6&&G! 21! 0&6.14?! 21!

@U"/\!IH2!%,6!I&&4!14!'88R$!,2!,99!23G&*.13426!2&62&?!34!2%36!62H?C!,4?!36!2%&!149C!.,23&42!

6%1B34-!H4?&2&52,I9&!O30,9! 91,?! 2%01H-%1H2D!84230&201O30,9! 20&,2G&42!,4?! 2%&! 0&?H52314! 34!

O30,9! 91,?!1F2&4!0&?H5&6!10!,I01-,2&6! 3GGH4&!0&6.146&6!,6!O&0C! 93229&!,423-&4!514234H&6!21!

I&!.0&6&42&?S>SD!Q34,99C!.,23&42!"<=/TTA!,6!F10!=>=X<>!,961!%,6!51463?&0,I9&!9&O&96!1F!JEXY!

$*5&99!@(""!0&51-432314D!(4!,??32314A!2%1H-%!F3062!2&6234-!.16323O&!149C!,!6%102!23G&!I&F10&!2%&!

23G&*.1342!2&62&?![$,I9&!"#\!2%36!.,23&42!36!93P&9C!21!%,O&!F3062!I&&4!34F&52&?!">*#=!C&,06!,-1!

2%01H-%!&K.16H0&!21!,!.,024&0!B32%!2%&!O30H6D!$%&!O30,9!91,?!1F!2%36!.,23&42!36!,961!2%&!91B&62!

34!1H0!-01H.!,G14-!2%16&!412!0&5&3O34-!20&,2G&42!["X/S!51.3&6lG9\![$,I9&!"#\D!$%36!51H9?!

%,O&! ,! 63-43F35,42! &FF&52! 14! 2%&! 3GGH4&! 0&6.146&! 51G.,0&?! B32%! .,23&426! 34F&52&?! F10!

6%102&0!.&031?6A!,4?!6&LH&45&!5%,4-&6!G,C!I&!&O3?&45&!1F!,!.0&O31H6!0&6.146&!21!2%&!@@"=!

&.321.&D!
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$%&!?3FF&0&45&6! 34! F0&LH&453&6!1F! 12%&0!GH2,23146!I&2B&&4! 2%&! -01H.6! 2%,2! ,0&! 2%1H-%2! 21!

,FF&52!.0&6&42,2314!10! 3GGH4&! 0&6.146&! 21! 2%&!@@"=!&.321.&! [86203?! (O&06&4A!H4.HI936%&?!

?,2,\!36!,961!1F!342&0&62!,6!32!0&O&,96!.1663I9&!0&,6146!F10!2%&!?&O&91.G&42A!10!9,5P!2%&0&1F!1F!

JEXY! $*5&99! 0&51-432314! 1F! 2%&! &.321.&D! ]%39&! 2%&! ?3FF&0&45&! 34! F0&LH&45C! 1F! 2%&! W"#=Z!

GH2,2314!I&2B&&4!2%&!2B1!-01H.6!36!6HFF353&42!F10!62,236235,9!63-43F35,45&A!G10&!342&0&6234-!36!

2%&! 3450&,6&?! ?3FF&0&45&! B%&4! 911P34-! 34! ,99! .,23&426! ,2! 2%&! ,66153,2314! I&2B&&4! 2%36!

GH2,2314A! 2%&! W"#='! GH2,2314! ,4?! 2%&! .0&6&45&! 1F! &65,.&! GH2,23146! B32%34! 2%&! @@"=!

&.321.&D! $%&! W"#=Z! ,66153,2&6! ,9G162! &K59H63O&9C! B32%! 6&LH&45&6! 9,5P34-! 2%&! R"S#@! ,4?!

7"STU! @@"=! &65,.&!GH2,23146A! ,4?! 2%&! ,66153,2314! 36! 62,236235,99C! 63-43F35,42A! 2%1H-%! 412!

51G.9&2&!I&2B&&4!2%&!9,5P!1F!2%&6&!GH2,23146!,4?!2%&!.0&6&45&!1F!2%&!W"#='!6HI6232H2314D!
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6&LH&45&!,4,9C636D!!

/D J0&,2314! 1F! ,! $JR*'78! :;#<=>! 50C62,9! 620H52H0&! B32%! 2%&! @@"=! &.321.&! F10G6! 21!
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51420196A! 634-9&! 51910! 62,346! 1F! 5&996!B32%! ,..01.03,2&! ,423I1?3&6! ,4?! H462,34&?! 5&996!B&0&!

H6&?!21!5,95H9,2&!2%&!51G.&46,2314D!84,9C6&6!B&0&!5,003&?!1H2!H634-!2%&!Q91BV1!O&06314!fD#!



!
!

#/<!

[$0&&Z2,0! (45D\! 61F2B,0&! .,5P,-&D! +0,.%35,9! 0&.0&6&42,2314! ,4?! 62,236235,9! ,4,9C636! B,6!

.&0F10G&?!H634-!^036G!61F2B,0&![+0,.%.,?\D!

!

7K[K -;?*.*'()%b";R'.*&'()%b"&+)%(%G"*%,"<;Q$;%&(%G")0"LLE8";?(')?;"

0).H"<?;&(0(&"=B^c">3&;++<"

7K[KEK -'*(%(%G"*%,"&;++"<).'(%G"

!

J&99! 610234-! 211P! .9,5&! 34! 2%&!'&40C!]&9951G&! IH39?34-! F10! I31G&?35,9! 0&6&,05%! ,2! J,0?3FF!

j43O&0632C! 34! 2%&! 9,I!1F!E,O3?!^035&D! Z2,3434-!1F!.,23&42!^:UJ!B32%!?&K20,G&0!B,6! 5,003&?!

1H2! ,5510?34-! 21! 2%&! G,4HF,52H0&06! .0121519/S>! ,4?! ,6! ?&6503I&?! ,I1O&! [J%,.2&0! <DS\D!

8??32314,9!,423I1?3&6! 21! 2%16&!H6&?! F10!?&K20,G&0!62,3434-!14! 2%&!5C,4! F91B!5C21G&2&0! F10!

5&99! 2C.&! ,4?! .%&412C.35! G,0P&06! B&0&! H6&?! 34! 2%36! ,66,C! 34! 10?&0! 21! 1I2,34! 3G.01O&?!

6&.,0,2314!,4?!,??32314,9!?,2,!14!$*5&99!FH452314![JE/>ReA!JE><A!JE#<A!JE"/A!JE"fA!JE>T\D!

J1G.&46,2314! 51420196! B&0&! 6&2! H.! H634-! :E! J1G.:&,?6! B32%! 634-9&! 5191H0! ,423I1?C!

62,3434-D! J&99! 610234-! B,6! 5,003&?! 1H2! H634-! ,! 5H621G3_&?! #=*.,0,G&2&0! Q8JZ803,! ((! F91B!

5C21G&2&0! [:E\! ,4?! 6,G.9&6! B&0&! 6102&?! ?30&529C! 3421! "D>G9! 2HI&6! 5142,3434-! RW89,2&0!

[(4O3201-&4\D!Q8JZ803,!((!Z&2*H.!,4?!6,G.9&!0H4434-!B&0&!5,003&?!1H2!B32%!2%&!,66362,45&!1F!

E0D!@036234!7,?&99D!

7K[K6K H:M!"C<)+*'()%"

!

GRW8! 3619,2314! B,6! 5,003&?! 1H2! .9,5&! 34! 2%&! '&40C! ]&9951G&! IH39?34-! F10! I31G&?35,9!

0&6&,05%! ,2! J,0?3FF! j43O&0632C! 34! 2%&! 9,I! 1F! E,O3?! ^035&! B32%! 2%&! ,66362,45&! 1F! E0! c,G&6!

U57,0&4D! (619,2314! B,6! .&0F10G&?! H634-! ,! oU8JZ! GRW8! 3619,2314! P32! ,5510?34-! 21! 2%&!

G,4HF,52H0&06! .0121519/STD! :03&F9CA! 5&996! B&0&! 5&4203FH-&?! 34! RW89,2&0! F10! <! G34H2&6! ,2!



!
!

#/X!

">===-D!ZH.&04,2,42!B,6!2%&4!0&G1O&?!F01G!2%&!6,G.9&A!f==o9!7C636l:34?34-!IHFF&0!,??&?!

,4?!2%&!6,G.9&!G3K&?D!>=o9!e93-1[?$\!I&,?6!B&0&!,??&?!21!2%&!9C6,2&!,4?!G3K&?D!$%&!9C6,2&!

B,6! 2%&4! 91,?&?! 1421! ,! U8JZ! 519HG4! .0&*0346&?! B32%! "==o9! 7C636l:34?34-! IHFF&0! ,4?!

,991B&?!21!0H4!2%01H-%D!$%&!519HG4!B,6!2%&4!B,6%&?!B32%!#!K!#==o9!1F!7C636l:34?34-!IHFF&0!

F1991B&?!IC!/!K!"==o9!],6%!IHFF&0D!#<o9!%12!`9H2314!IHFF&0!B,6!2%&4!,..93&?!21!2%&!519HG4!

,4?! ,991B&?! 21! 0H4! 2%01H-%D!8! FH02%&0! S=o9! %12! `9H2314! IHFF&0!B,6! ,..93&?! ,4?! 2%&! &9H,2&!

5199&52&?D!

7K[K]K :;N;.<;"'.*%<&.(?'()%"*%,"*H?+(0(&*'()%")0"&BM!"

!

5EW8! B,6! G,?&! F01G! 2%&! GRW8! 1I2,34&?! 34! 2%&! .0&O31H6! 62&.! 2%01H-%! 2%&! H6&! 1F! 2%&!

ZU8R$&0!R8J`!5EW8!,G.93F35,2314!P32![J9142&5%\D!899!0&,-&426!,0&!2%16&!.01O3?&?!34!2%36!P32!

H49&66!34?35,2&?!12%&0B36&D!!

!

:03&F9C!21!.0&.,0&!R8J`!0&,?C!5EW8!"o9!1F!2%&!>d!JEZ!.03G&0!8!B,6!,??&?!21!To9!GRW8D!$%36!

B,6!%&,2&?!,2!<#ÅJ!F10!S!G34H2&6!,4?!2%&4!%&9?!,2!/#ÅJ!F10!#!G34H2&6D!$1!2%36!B,6!,??&?!"o9!

ZU8R$&0! ((! ,45%10! 193-14H59&123?&A! #o9! >K! Q3062! Z20,4?! IHFF&0! [#>=GU!$036*'J9! [.'! XDS\A!

S<>GU!@J9A!S=GU!U-J9#\A!"o9!E$$![#=GU\A!"o9!?W$^6![&,5%!"=GU\A!"o9!RW86&!34%3I3210!

[/=jlo9\! ,4?! "o9! ZH.&06503.2! ((! RW86&! '*! R&O&06&! $0,46503.2,6&! [6H..93&?! ,2! #==jlo9A!

(4O3201-&4\!,4?! 2%&!G3K!B,6!%&,2&?!,2!/#ÅJ! F10!#!%1H06D!"=o9!$03534&*`E$8!IHFF&0! ["=GU!

$03534&*@e'! [.'!XD>\A! "D=GU!`E$8\!B,6! ,??&?!,4?! 2%&!R&O&06&!$0,46503.2,6&!?&4,2H0&?!

2%01H-%!%&,234-!,2!<#ÅJ!F10!"=!G34H2&6D!5EW8!B,6!6210&?!,2!*X=ÅJ!H4239!0&,?C!F10!H6&D!

!

Q10!,G.93F35,2314!1F!5EW8!F10!2%&!$JR!p!,4?!q!5%,346!2%&!F1991B34-!.03G&06!B&0&!H6&?i!

FNDO![q*5%,34\[#>oU\i!>d*2-52252-,2--525,,,5,5,-5-,552*Sd!

J=PDBDP![p*5%,34\[#>oU\i!>d*,,2,--5,-,5,-,522-25,52--,*Sd!

>K!j43O&06,9!^03G&0!U3K![j^U\[J9142&5%\i!!



!
!

#/f!

! 714-![=D/oU\i!>d*52,,2,5-,525,52,2,---5,,-5,-2--2,25,,5-5,-,-2*Sd!

! Z%102![#oU\i!>d*52,,2,5-,525,52,2,---5*Sd!

!

(4!,!>=o9! 0&,52314A!"o9!1F! 2%&!$JR!5%,34!6.&53F35!.03G&0!B,6!51GI34&?!B32%!"=o9!j^UA!"o9!

?W$^6A! >o9! "=K! ^JR! IHFF&0! [/==GU! $03534&*@e'! [.'! XD<! ,2! #>ÅJ\A! ">=GU! @e85A! S>GU!

U-[e85\#A! S<D>o-lG9! :Z8A! =D=>m!$B&&4! #=A! =D=>m!W143?&2*^/=\A! "o9! ?W$^6A! "So9! 5EW8!

F01G!.0&O31H6!62,-&A!"fo9!1F!E`^J!20&,2&?!B,2&0!,4?!"o9!>=K!8?O,42,-&!#!.19CG&0,6&!G3K!

[$($8W(jU!$,L!EW8!.19CG&0,6&A!.011F0&,?34-!.19CG&0,6&!,4?!$,L62,02!,423I1?CA!"D"o-lo9!

34!>=m!-9C5&019A!">GU!$036*'J7![.'XD=\A!<>GU!@J9A!=D=>GU!`E$8\D!$%36!B,6!G3K&?!,4?!

H4?&0B&42! 2%&! F1991B34-! ^JR! .01-0,G! 14! ,4! ,..93&?! I316C62&G6! +&4&8G.! #<==! 2%&0G,9!

5C59&0i!

f>ÅJ!F10!!S=!6&5!

21!,523O,2&!$,LA!2%&4ÉD!

! ! f>ÅJ! >!6&5!

! ! <#ÅJ! #!G34!

F10!>!5C59&6!

!

! ! f>ÅJ! >!6&5!

! ! <=ÅJ! "=!6&5!

! ! <#ÅJ! #!G34!

F10!>!5C59&6!

!

!

! ! f>ÅJ! >!6&5!

! ! TXÅJ! "=!6&5!

! ! <#ÅJ! #!G34!

!

F10!S>!5C59&6!



!
!

#>=!

!

!

Q1991B34-! 2%36A! 2%&!0&,52314!G3K2H0&!B,6!0H4!14!,!"DSm!8-,016&!-&9! [$8`!IHFF&0&?\!B32%!,!

"==I.!EW8!9,??&0!G,0P&0!,4?!I,4?6!B&0&!O36H,936&?!H634-!Zb:R!+19?![(4O3201-&4\!62,3434-!

H4?&0!,!j)!93-%2!61H05&D!:,4?6!,2!,..01K3G,2&9C!>==I.!B&0&!5H2! F01G!2%&!-&9![$JR!5%,346!

0H4!,2!,..01K3G,2&9C!2%36!63_&A!B32%!O,03,2314!1F!,01H4?Yl*"==I.\D!5EW8!B,6!&K20,52&?!F01G!

2%&6&!I,4?6!H634-!2%&!WH59&16.34!&K20,52!((!P32![J9142&5%\D!

7K[K[K =+)%(%G")0">=:"(%')">mFm"N;&')."*%,"?.;?*.*'()%"0)."<;Q$;%&(%G"

!

^H03F3&?! 5EW8! B,6! 93-,2&?! 3421! 2%&! .JR/*$e^e! O&5210! [(4O3201-&4\! H634-! 2%&! $e^e! $8!

J91434-!@32!F10!Z&LH&4534-![(4O3201-&4\D!/o9!1F!5EW8!B,6!G3K&?!B32%!"o"!6,92!619H2314!["D#U!

W,J9A! =D=TU! U-J9#\! ,4?! 2%&! $e^e! O&5210! ["=4-lo9! .9,6G3?! 934&,03_&?! B32%! I1H4?!

21.1361G&0,6&!34!>=m!-9C5&019A!>=GU!$036*'J7!.'<D/A!"GU!`E$8A!#GU!E$$A!=D"m!$03214!

g*"==A! "==o-lG9! :Z8! S=oU! .%&419! 0&?\D! $%36! B,6! 345HI,2&?! ,2! 011G! 2&G.&0,2H0&! F10! >!

G34H2&6D!

!

$%&!93-,2&?!514620H52!B,6!20,46F10G&?!3421!E'>p*$"R!51G.&2&42!*79'/!![(4O3201-&4\D!:03&F9C!

#o9! 1F! 2%&! 591434-! 0&,52314! B,6! ,??&?! 21! 2HI&6! 1F! e4&! Z%12! E'>p*$"R! [(4O3201-&4\! ,4?!

345HI,2&?!14! 35&! F10!#=!G34H2&6D!$%&!5&996!B&0&! 2%&4!%&,2! 6%15P&?!,2!/#ÅJ! F10!S=!6&514?6!

,4?! 0&2H04&?! 21! 35&! F10! #!G34H2&6D! #>=o9! ZDeDJ!G&?3HG! [#m! 20C.214&A! =D>m! C&,62! &K20,52A!

"=GU!W,J9A!#D>GU!@J9A!"=GU!U-J9#A!"=GU!U-Ze/A!#=GU!-9H516&\!B,6!,??&?!,4?!2%&!5&996!

345HI,2&?!,2!S<ÅJ!F10!/>!G34H2&6D!J&996!B&0&!2%&4!.9,2&?!1421!7:!8(g!.9,2&6![7:!,-,0!B32%!

=D"GU!(^$+!,4?!/=o-lG9!g*-,9\!,4?!345HI,2&?!1O&043-%2!,2!S<ÅJD!

Q1991B34-!345HI,2314A!51914C!^JR!B,6!.&0F10G&?!F10!,G.93F35,2314!1F!634-9&!$JR!6&LH&45&6D!

^9,234HG!'3-%!Q3?&932C!$,L!EW8!.19CG&0,6&![(4O3201-&4\!B,6!H6&?!F10!2%36!^JRD!fT!B&99!^JR!

.9,2&6! [:31*R,?\! B&0&! .0&.,0&?! B32%! #D>o9! "=K! '3Q3! IHFF&0! [T==GU! $036*Ze/! [.'XDf\A!



!
!

#>"!

"X=GU!8GG143HG!ZH9F,2&\A!"o9!U-Ze/![>=GU\A!=D>o9!?W$^6A!=D"/o9!'3Q3!$,LA!"XDXTo9!^JR!

-0,?&!'#=!,4?!"o9!&,5%!1F!2%&!F1991B34-!.03G&06i!

U"SQ![>oU\i!>d*2222555,-25,5-,5*Sd!

U"SR![>oU\i!>d*5,--,,,5,-52,2-,5*Sd!

(4?3O3?H,9!B%32&!519143&6!B&0&!20,46F&00&?!F01G!2%&!8(g!.9,2&6! 3421!&,5%!B&99D!e4&!fT!B&99!

.9,2&! B,6! 51G.9&2&?! F10! &,5%! @@"=! &.321.&! 6.&53F35! $*5&99! .1.H9,2314D! $B1! B&996! B&0&!

0&6&0O&?!F10!4&-,23O&!51420196A!14&!B32%1H2!,!51914C!,4?!14&!B32%!,!I9H&!51914C!,??&?D!^JR!

H6&?!,4!,..93&?!I316C62&G6!+&4&8G.!#<==!2%&0G,9!5C59&0A!2%&!.01-0,G!B,6!,6!F1991B6i!

f>ÅJ! S=6&5!

><ÅJ! S=6&5!

TXÅJ! SG34!

R&.&,2&?!F10!S>!5C59&6!

^0310!21!6&LH&4534-A!,G.93F35,2314!1F!5EW8!B,6!514F30G&?!IC!650&&434-!1F!>o9!1F!"#!519143&6!

F01G!,50166!2%&!.9,2&!,4?!2%&!4&-,23O&!51420196!14!,!"DSm!8-,016&!-&9!F10!,..01.03,2&!63_&?!

I,4?6D!!

7K[K9K -;Q$;%&(%G")0">=:"

!

Z&LH&4534-! B,6! 5,003&?! 1H2! H634-! 2%&! U:J#! 10! 'jSJ8S! .03G&06! ,6! ,..01.03,2&! ,2! 2%&!

]&,2%&0,99!(46232H2&!1F!U19&5H9,0!U&?3534&!510&!6&LH&4534-!F,53932C!H634-!,!/X!5,.399,0C!8:(*

S<S=! EW8! ,4,9C6&0D! Z&LH&45&6! B&0&! ,4,9C6&?! IC! 3G.102! 3421! Z&LH&45%&0! [+&4&! J1?&6!

J10.10,2314A!844!80I10A!U(A!jZ8\!,93-4&?!,4?!G,4H,99C!&?32&?D!

!

!

!



!
!

#>#!

7K9K C%'.*&;++$+*."&/')P(%;"<'*(%(%G")0"?*'(;%'"F4J="

!

^,23&42!^:UJ!B,6!2%,B&?!,4?!0&6H6.&4?&?!34!R^U(*"T/=!G&?3HG![Z3-G,\!5142,3434-!"=m!

Q&2,9! J,9F! Z&0HGA! "==j! .&43539934lG9A! "==o-! 620&.21GC534lG9A! #GU! 7*-9H2,G34&! [R"=!

G&?3HG\! ,914-! B32%! "=o9! EW,6&! [#G-lG9\! ,4?! 345HI,2&?! ,2! S<ÅJ! F10! "! %1H0! ,2!!!!!"!!

5&996lG9D!J&996!B&0&!2%&4!B,6%&?!34!R"=!,4?!,2!2%36!62,-&!,..01K3G,2&9C!!!!!!!"!!5&996!B&0&!

2,P&4!F10!9,2&0!-,-!6&LH&4534-!,4?!6210&?!34!B%32&!I911?!5&99!9C636!IHFF&0![s3,-&4\D!J&996!B&0&!

2%&4!.9,2&?!1H2!,2!"==o9!.&0!B&99!,4?!623GH9,2&?!B32%!"o9!JE#XlJE/f?!J1*623GH9,210C!,-&42!

[:E!:31653&45&6\A!>==4-lG9!3141GC534!,4?!>=4-lG9!.%10I19!"#*GC0362,2&!"S,5&2,2&![^U8\D!

82!2%36!62,-&!/o9!JE"=<,*Q($J!B,6!,961!,??&?!21!6,G.9&6!,914-!B32%!.&.23?&6![?36619O&?!34!

EUZe! ,4?! ?39H2&?! 34! R"=\! ,2! 2%&! 0&LH30&?! 5145&420,2314D! j4623GH9,2&?! 5142019! 6,G.9&6!

0&5&3O&?! 149C! 2%&! 51*623GH9,210C! ,-&42D! Q1991B34-! 345HI,2314! ,2! S<ÅJ! F10! "! %1H0! "o9! 1F!

+19-3.9H-! [5142,3434-! :0&F&9?34! 8\! ,4?! =D#o9! 1F! U14&4634! [F34,9! 5145! #oU\! [&I31653&45&\!

B&0&!,??&?!.&0!B&99D!Z,G.9&6!B&0&!2%&4!345HI,2&?!,2!S<ÅJ!F10!>D>!%1H06D!!

!

Z,G.9&6! B&0&! 2%&4! B,6%&?! 2B35&! 34! Q8JZ! IHFF&0! ,4?! 0&6H6.&4?&?! 34! Q8JZ! IHFF&0! B32%!

7()`lE`8EÄ!F3K,I9&!O319&2!?&,?!5&99!62,34![(4O3201-&4\!F10!#=!G34H2&6!,2!011G!2&G.&0,2H0&D!

J&996! B&0&! B,6%&?! 2B35&A! F3K&?! ,4?! .&0G&,I3936&?! H634-! JC21F3KlJC21.&0G! 619H2314! ,4?!

B,6%![:E!I31653&45&6\A!2%&C!B&0&!2%&4!62,34&?!B32%!2%&!F1991B34-!,423I1?C!.,4&9A!JES!`EJ!

[:&5PG,4!J1H92&0\A!JE/Y!8^J*&Q9H10Ä`<X=![&:31653&45&\A!JEXY!^&0J^![:E\A!(7*#!^`A!(QW*-!

^&*JC<! ,4?! $WQ*,! 8^J! [,99! &I31653&45&\A! F10! S=! G34H2&6! ,2! /ÅJD! J&996! B&0&! B,6%&?! ,4?!

0&6H6.&4?&?!34!"m!F10G,9?&%C?&!F10!,4,9C636D!

!

!

!

!



!
!

#>S!

7K\K -;Q$;%&(%G")0"1CD3E"?E7"*%,"?6["G*G"0.)H"?*'(;%'"F4J="

!

J&996!1I2,34&?! F01G!.,23&42!6,G.9&6!&32%&0!?H034-!?&K20,G&0!62,3434-!10! (JZ!,4,9C636!B&0&!

6210&?! 34! J&99! 7C636! Z19H2314! [s3,-&4\! ,4?! EW8! B,6! &K20,52&?! H634-! 2%&! s3,-&4! +&420,!

^H0&-&4&! :911?! J10&! @32! 8! ,5510?34-! 21! G,4HF,52H0&06! .0121519D! :03&F9C! 9C6&?! 5&996! B&0&!

20&,2&?! B32%! RW,6&! ,4?! .012&34! B,6! .0&53.32,2&?D! EW8! B,6! 2%&! .0&53.32,2&?! H634-!

361.01.,419A!B,6%&?!34!&2%,419!,4?!0&6H6.&4?&?!34!^JR!-0,?&!B,2&0D!

!

84!&62,I936%&?!4&62&?!^JR!2&5%43LH&!B,6!2%&4!H6&?!21!,G.93FC!2%&!-,-!6&LH&45&6!F01G!2%&!

.01O30,9!EW8D!]&!H6&?! 2%&!8?O,42,-&!#!.19CG&0,6&!P32! [J9142&5%\! F10!I12%! 2%&"62!,4?!#4?!

01H4?!^JR!0&,523146D!:HFF&06!,4?!&4_CG&!6.&53F35,23146!5,4!I&!F1H4?!34!6&52314!<D/DS!

!

"62!R1H4?!0&,52314!

$%&6&!B&0&!H6&?!34!,!#>o9!0&,52314!G3K!34!51GI34,2314!B32%!#o9!&K20,52&?!EW8!,4?!=D#>o9!1F!

&,5%!1F!2%&!F1991B34-!.03G&06i!

!

Q10B,0?!.03G&0i!2,+!.16323146!<#X*<>"i!>d*5-,----5--5-,52--2-,-2,5*Sd!

R&O&06&!.03G&0i!2,+!.16323146!"f/"*"f"Ti!>d*552,,,,22-5525252-5,25,22,*Sd!

!

$%36! H4?&0B&42! 2%&! F1991B34-! ^JR! .01-0,G! 14! ,4! ,..93&?! I316C62&G6! +&4&8G.! #<==!

2%&0G,9!5C59&0i!

f>ÅJ! "G34!

$%&4!

!

f>ÅJ! S=6&5!

>=ÅJ! ">6&5!

TXÅJ! SG34!

*Q10!>!5C59&6!



!
!

#>/!

!

f>ÅJ! S=6&5!

>>ÅJ! ">6&5!

TXÅJ! SG34!

*Q10!>!5C59&6!

!

f>ÅJ! S=6&5!

T>ÅJ! S6&5!

TXÅJ! SG34!

*Q10!#>!5C59&6!

!

!

#4?!R1H4?!0&,52314!

Q1991B34-!2%&!,G.93F35,2314!34!2%&!"62!0&,52314A!So9!1F!2%&!0&,52314!G3K!B,6!H6&?!34!,!>=o9!G3K!

B32%!=D>o9!1F!2%&!F1991B34-!.03G&06i!

!

Q10B,0?!.03G&0i!2,+!.16323146!<TS*<XXi!>d*2-,52,-5--,--52,-,,--,-,-,*Sd!

R&O&06&!.03G&0i!2,+!.16323146!"f""*"XX/i!>d*,-52-,,222-22,522--525,22-55*Sd!

!

$%36! H4?&0B&42! 2%&! F1991B34-! ^JR! .01-0,G! 14! ,4! ,..93&?! I316C62&G6! +&4&8G.! #<==!

2%&0G,9!5C59&0i!

f>ÅJ! "G34!

$%&4!

!

f>ÅJ! S=6&5!

>XÅJ! ">6&5!

TXÅJ! SG34!

*Q10!"=!5C59&6!



!
!

#>>!

!

f>ÅJ! S=6&5!

T>ÅJ! S6&5!

TXÅJ! SG34!

*Q10!#>!5C59&6!

!

Q1991B34-! 2%36A! ,G.93F35,2314! B,6! 514F30G&?! ,4?! 2%&! EW8! .H03F3&?! IC! 0H4434-! 14! ,! "m!

8-,016&! -&9! B32%! ,! "PI! EW8! 9,??&0! G,0P&0D! 8! 634-9&! I,4?! ,2! ,..01K3G,2&9C! "PI! B,6!

&K20,52&?!,4?!.H03F3&?!H634-!2%&!WH59&16.34!&K20,52!((!P32![J9142&5%\D!^H03F3&?!EW8!6,G.9&6!

B&0&!5914&?! 3421! 2%&!^JR/!$e^e!O&5210! F10!6&LH&4534-! F10! FH02%&0!,G.93F35,2314!H634-! 2%&!

G&2%1?! ?&6503I&?! 34! <D/D/D! "=! 519143&6! B&0&! 2%&4! .35P&?A! .9,5&?! 34! >o9! 7:!G&?3HG!B32%!

,G.3539934! ["==o-lG9\! ,4?! 345HI,2&?! 1O&043-%2D! ^9,6G3?! EW8! B,6! &K20,52&?! F01G! 2%&6&!

5H92H0&6!H634-!2%&!s3,.0&.!6.34!G343.0&.!P32![s3,-&4\!,5510?34-!21!G,4HF,52H0&06!.0121519D!

^0310! 21! 6&LH&4534-A! 93-,2314! ,4?! 20,46F10G,2314! B&0&! 5%&5P&?! IC! .&0F10G34-! ,4! `J1R"!

0&620352314!?3-&62![W`:\!14!#o9!1F! 2%&!.H03F3&?!EW8!,4?!0H4434-!2%&!0&6H9234-!0&,52314!G3K!

14! ,! "m! 8-,016&! -&9D! Z,G.9&6! 5142,3434-! ,! I,4?! ,2! "PI!B&0&! 6&42! F10! 6&LH&4534-! ,2! 2%&!

]&,2%&0,99!(46232H2&!1F!U19&5H9,0!U&?3534&!510&!6&LH&4534-!F,53932C!H634-!,!/X!5,.399,0C!8:(*

S<S=! EW8! ,4,9C6&0D! Z&LH&45&6! B&0&! 34323,99C! ,4,9C6&?! IC! 3G.102! 3421! Z&LH&45%&0! [+&4&!

J1?&6!J10.10,2314A!844!80I10A!U(A!jZ8\!,93-4&?!,4?!G,4H,99C!&?32&?D!QH02%&0!,4,9C636!B,6!

.&0F10G&?!2%01H-%!G,4H,9!,93-4G&42!,4?!&?3234-!34!U,5J9,?&D!

!

!

!

!

!

!



!
!

#>T!

7K7K >6"&;++"+(%;"LLE8";?(')?;"0).H"O(%,(%G"*<<*/"

!

!

$#!5&996! 20,46F&52&?!B32%!'78!:;#<=>!B&0&! 2%,B&?!,4?!&K.,4?&?! F10!6&O&0,9!?,C6! 34!R"=!

G&?3HGD! ! J&996!B&0&!B,6%&?! ,4?! 0&6H6.&4?&?! 34! R^U(*"T/=!G&?3HG! [Z3-G,\! 5142,3434-!

"==j!.&43539934lG9A!"==o-!620&.21GC534lG9A!#GU!7*-9H2,G34&![R=!G&?3HG\A!!!!!!!!"!!5&996!

B&0&! .9,2&?! 3421!B&996! 1F! ,! fT!B&99! 2366H&! 5H92H0&! .9,2&! ,4?! 345HI,2&?!B32%!@@"=! &.321.&!

F10G!.&.23?&6!@7XA!@@"=A!@(""A!@R"S!,4?!@U"/!,2!5145&420,23146!1F!=*"==oUD!$]"=!,4?!

@7X!@@U!B&0&!H6&?!,6!414*'78!:;#<=>!I34?34-!5142019!.&.23?&6D! (45HI,2314!B,6!,2!#XÅJ!

F10! "T! %1H06D! J&996! B&0&! 2%&4! B,6%&?! ,4?! 0&6H6.&4?&?! 34! ^:Z! ,4?! 62,34&?! B32%!

7()`lE`8EÄ!F3K,I9&!O319&2!?&,?!5&99!62,34!![(4O3201-&4\!F10!#=!G34H2&6!,2!011G!2&G.&0,2H0&D!

J&996!B&0&!B,6%&?!,-,34!,4?!62,34&?!B32%!'78!:;#<=>!6.&53F35!U`*"!,423I1?C![.01?H5&?!IC!

'(j! 9,I!G,4,-&G&42\! ,4?! 2%&4!B,6%&?! ,4?! ,! 6&514?,0C! ,423!G1H6&! (-+! Q($J! 514VH-,2&?!

,423I1?C!,??&?A!&,5%! 345HI,2314!B,6! F10!S=!G34H2&6!,2!/ÅJD!Q34,99C!5&996!B&0&!B,6%&?!,4?!

F3K&?!34!"m!F10G,9?&%C?&!.0310!21!,4,9C636D!

!

7K^K >6"&;++"C#Mn"T2C-?)'"&)H?;'('()%"*<<*/""

7K^KEK TR?*%<()%")0">3&;++"&+)%;<"

!

Q0&6%! I911?! F01G!S! %&,92%C! ?14106!B,6! 5199&52&?! ,4?! 9CG.%15C2&6!B&0&! 3619,2&?! 2%01H-%!

Q35199*^,LH&! [+`!'&,92%5,0&\! ?&4632C! -0,?3&42! 6&.,0,2314D!E1410! 9CG.%15C2&6!B&0&!G3K&?!

,4?!0&6H6.&4?&?!21!,!?&4632C!1F!!!!!"!!5&996lG9!34!R^U(*"T/=!G&?3HG![Z3-G,\!5142,3434-!

"=m!'HG,4!8:!Z&0HGA!"==j!.&43539934lG9A!"==o-!620&.21GC534lG9!,4?!#GU!7*-9H2,G34&!

['"=!G&?3HG\D!$%&!G3K&?!9CG.%15C2&6!B&0&!2%&4!300,?3,2&?!,2!S===!0,?6!F10!">!G34H2&6D!!

!



!
!

#><!

(4! ,! $#>! F9,6PA! 2%,B&?! O3,96! 1F!!!!!"!5&996! 1F! 2%&! @@"=! 6.&53F35! $*5&99! 5914&! +"#J! B,6!

51GI34&?! B32%! #=G96! '"=! G&?3HG! 51GI34&?! B32%! #>4-lG9! (7">A! "o-lG9!

.%C21%&G,--9H23434![^'8\A!#=3jlG9!(7#!,4?!!!!!"!!5&996!300,?3,2&?!?1410!^:UJD!Q9,6P6!,0&!

2%&4!345HI,2&?!H4?362H0I&?!,2!S<ÅJ!F10!>!?,C6D!82!?,C!>A!"=G96!1F!G&?3,!,0&!0&G1O&?!F01G!

2%&! F9,6P!B32%1H2!?362H0I34-! 2%&!5&996!,4?!0&.9,5&?!B32%!'"=!5142,3434-!#>4-lG9! (7">!,4?!

#=3jlG9!(7#D!$%36! 36! 345HI,2&?!F10!,! FH02%&0!#!?,C6D!Q34,99CA!5&996!,0&!51H42&?!,4?!.9,2&?!34!

'"=!5142,3434-!#>4-lG9!(7">!,4?!#==3jlG9!(7#!,2!!!!!"!!5&996lB&99!34!,!#/!B&99!.9,2&D!!

!

7K^K6K C#Mn"T2C-?)'"*<<*/"

!

84! `7(Z.12! ,66,C! B,6! H6&?! 21! ?&2&0G34&! 2%&! &FF&526! 1F! 20H45,2&?! .&.23?&6! 14! 2%&! (QWn!

0&6.146&!21!@@"=!IC!JEXY!$*5&996![U3993.10&!(QWn!`7(Z.12!P32\D!8!@@"=!6.&53F35!5914&A!+"#J!

[P34?9C! .01O3?&?! IC! ^01F! )35210! 8..,C\! B,6! H6&?! B32%! ,! $#! 2,.! ?&F353&42A! '78! 59,66*"!

?&F353&42! GH034&! :*5&99! 934&! 20,46F&52&?! B32%! '78! :;#<=>! [P34?9C! .01O3?&?! IC! E0! Z3G14!

@1994I&0-&0\!,6!2,0-&2!5&996D!$%&6&!5&996!B&0&!345HI,2&?!B32%!,4!(J>=!5145&420,2314!1F!@@"=!

?&2&0G34&?! 2%01H-%! 2320,2314! 1F! 2%&! @@"=! 0&6.146&! 34! ,4! 34323,9! `7(Z.12! ,66,CD! $0H45,2&?!

.&.23?&6!B&0&! 345HI,2&?!B32%!6,G.9&6! 34! 3450&,634-!5145&420,23146!,-,3462! 2%&! (J>=!@@"=!

.&.23?&!21!?&2&0G34&!2%&!.0&6&45&!1F!,4C!&FF&52!14!2%&!@@"=!0&6.146&D!J&996!345HI,2&?!B32%!

&32%&0! (J>=! @@"=! ,914&! 10! &,5%! 1F! 2%&! 20H45,2&?! .&.23?&6! ,914&! ,2! 2%&30! %3-%&62!

5145&420,2314! B&0&! H6&?! ,6! 51420196D! $0H45,2&?! .&.23?&! ,914&! B&996! .01O3?&?! I,6&934&!

0&,?34-6!F10!,4,9C636D!Z,G.9&6!B&0&!2&62&?!34!?H.935,2&D!

!

:03&F9CA! `7(Z.12!fT!B&99! .9,2&6! [U3993.10&\!B&0&! 51,2&?!B32%! 5,.2H0&! ,423I1?C! ,2! ">o-lG9D!

^9,2&6! B&0&! 345HI,2&?! F10! #! %1H06! ,2! S<ÅJ! I&F10&! B,6%34-! TK! B32%! R^U(*"T/=! [Z3-G,\D!

:&F10&! H6&! .9,2&6! B&0&! I915P&?! B32%! R"=! G&?3HG! F10! "! %1H0! ,2! 011G! 2&G.&0,2H0&D! (4! ,!

01H4?!I1221G&?!fT!B&99! 2366H&! 5H92H0&!.9,2&!!!!!"!!$#*:#<!5&996!B&0&!.9,2&?! 34! &,5%!B&99!



!
!

#>X!

[>=o9\!,4?!,..01.03,2&!5145&420,23146!1F!2%&!20H45,2&?!.&.23?&6!@7TA!@+<!,4?!@7X!10!,!.119!

1F!2%&6&!B&0&!,??&?!,4?!345HI,2&?!,2!S<ÅJ!F10!S=!G34H2&6D!@@"=!,2!2%&!(J>=!5145&420,2314!

B,6!2%&4!,??&?!21!6,G.9&6!,4?!345HI,2&?!F10!,!FH02%&0!S=!G34H2&6D!$%&!+"#J!5914&!B,6!2%&4!

,??&?!21!2%&!B&996!,2!#==!5&996lB&99D!Q1991B34-!2%36A!I915P34-!G&?3HG!B,6!0&G1O&?!F01G!2%&!

`7(Z.12!.9,2&!,4?!6,G.9&6!20,46F&00&?D!$%&!.9,2&!B,6!345HI,2&?!1O&043-%2!,2!S<ÅJD!

!

J&996!B&0&!2%&4!0&G1O&?!F01G!2%&!.9,2&!,4?!2%&!.9,2&!B,6%&?!TK!B32%!^:Z!5142,3434-!=D=>m!

$B&&4*#=D!E&2&5210!,423I1?C![>=o9!.&0!B&99\!B,6!2%&4!345HI,2&?!!!14!2%&!.9,2&!F10!S!%1H06!,2!

011G! 2&G.&0,2H0&! I&F10&! 0&.&,234-! 2%&! B,6%! 62&.D! $%36! .015&66! B,6! 0&.&,2&?! F10! 2%&!

514VH-,2&! ,423I1?CA! [>=o9! .&0!B&99A! "D>! %1H06! 345HI,2314\! I&F10&! ?&O&91.34-! 2%&! .9,2&! ,4?!

9&,O34-! 21! ?0C! F10! 2B1! ?,C6! B32%! O&4239,2314D! Z.126! B&0&! 51H42&?! H634-! ,4! `7(Z.12! .9,2&!

0&,?&0!,4?!514O&02&?!21!6.12!F10G34-!H4326![ZQj\D!

!

7K_K LC:]B2E"O(%,(%G"!<<*/"

!

:8QlS! (7S! ?&.&4?&42!GH034&! .01*:! 9CG.%13?! 5&99! 934&6! 62,I9C! 20,46F&52&?!B32%! @(RSE7"A!

@(RSE7#!,4?!B32%1H2!20,46F&52314![@34?!-3F26!F01G!E0!Z3G14!@1994I&0-&0\!B&0&!&K.,4?&?!34!

R"=!G&?3HG!B32%!=D>4-lG9!G1H6&!(7SD!J&996!B&0&!B,6%&?!34!Q8JZ!IHFF&0![^:Z!B32%!>m!QJZ\!

,4?! .9,2&?! ,2! "==o9lB&99! ,2! ,! ?&4632C! 1F!!!!!!"!!5&996lG9D! J&996! B&0&! 2%&4! 62,34&?! B32%!

7()`lE`8EÄ!F3K,I9&!O319&2!?&,?!5&99!62,34!![(4O3201-&4\!F10!#=!G34H2&6!,2!011G!2&G.&0,2H0&D!

J&996! B&0&! B,6%&?! 2B35&! ,4?! 2%&4! 345HI,2&?! B32%! ,..01.03,2&! ?&K20,G&06! ,6! .&0! 2%&!

G,4HF,52H0&0!.0121519/S>D!Q1991B34-!2%36A!5&996!B&0&!B,6%&?!,4?!F3K&?!34!"m!F10G,9?&%C?&!

F10!,!G343GHG!1F!"!%1H0!.0310!21!,4,9C636D!Z,G.9&6!B&0&!.0&.,0&?!34!?H.935,2&!F10!&,5%!2&62!

[H.!21!S!2&626!F10!61G&!?&K20,G&0\D!J1420196!3459H?&?!,!4&-,23O&!H4514VH-,2&?!^`l8^J!149C!

62,34! ,4?!H420,46F&52&?!:8Q! 5&996!B32%! 3?&4235,9! ?&K20,G&0! 62,346D! `K.0&66314! 1F!@(RSE7"!

B,6!514F30G&?!H634-!,!@(RSE7"!6.&53F35!Egf!,423I1?C![Q($J!514VH-,2&?A!:E!I31653&45&6\D!



!
!

#>f!

"

"

"

"

^K :;0;.;%&;<"

! &



!
!

#T=!

!

"D! ]109?!'&,92%!e0-,436,2314A!ED!1D!'D!8D! [#=""\D!+91I,9!'()l8(EZ!0&6.146&i!&.3?&G35!
H.?,2&!,4?!%&,92%!6&5210!.01-0&66! 21B,0?6!H43O&06,9!,55&66i!.01-0&66!0&.102!#=""D!

(4!2/';,/#<6=>?6@A#B(C.'"C(D#3&'+&(CC#&(.'&%CD!]109?!'&,92%!e0-,436,2314!+&4&O,D!
#D! $&G34! 'UA! UD! ZD! ["f<=\D! )30,9! RW8*?&.&4?&42! EW8! ^19CG&0,6&*RW8*?&.&4?&42!

EW8!^19CG&0,6&!34!)303146!1F!R1H6!Z,051G,!)30H6D!E,%1&(!OOQA!"#""*"#"SD!
SD! Q0,45%343! +A! :D! UD! ["fXf\D! +&4&235! R&9,2&?4&66! 1F! 2%&! 'HG,4! (GGH41?&F353&45C!

)30H6&6!$C.&!"!,4?!#!['()*"A!'()*#\!,4?!2%&!Z3G3,4!(GGH41?&F353&45C!)30H6![Z()\D!

?"",/C#'0#%5(#E(F#G'&H#?9,I(JK#'0#A9!("9(C!RRSA!X"*X<D!
/D! U5E1H-,9!cZA!UD!8DA!J102!Z^A!W35%19614!c@A!J0166!+EA!Z5%&..9&0*J,G.I&99!c8A!'35P6!EA!

Z93-%!cD!["fX>\D!J&99H9,0!201.36G!1F!2%&!%HG,4!0&201O30H6!'$7)!(99i78CD!(D!019&!1F!$!5&99!

,523O,2314!,4?!&K.0&66314!1F!2%&!$/!,423-&4D!L'1&",/#'0#6JJ1"'/'+K!TPRA!S">"*S"T#D!
>D! E,O3?!@9,2_G,44A!`D!JDA!Z1.%3&!J%,G,0&2A!c,5LH&934&!+0H&62A!E&436&!+H&2,0?A!$%3&00C!

'&05&4?A! c&,4*J9,H?&! +9H5PG,4! Ñ! 7H5! U142,-43&0! ["fX/\D! $*9CG.%15C2&! $/!
G19&5H9&!I&%,O&6!,6!2%&!0&5&.210!F10!%HG,4!0&201O30,9!78CD!E,%1&(!PTOA!<T<D!

TD! +01&434P! UA! QD! RDA! :01&06&4! ZA! :,P&0! J'A! @112! UA! O,4Ö2! ]1H2! 8:A! 'H36G,4! '+A!

U3&?&G,!QA!$&06G&22&!UA!Z5%H32&G,P&0!'D!["ffS\D!R&9,2314!1F!.%&412C.&!&O19H2314!
1F!'()*"!21!&4O&91.&!)#!514F3-H0,2314D!A9!("9(!OQUA!">"S*">"TD!

<D! :H6%G,4! QEA! QD! $DA! J0,3-3&! RD! ["ff=\D! R&201O30,9! EW8! (42&-0,2314! E30&52&?! IC! '()!

(42&-0,2314!^012&34!34!)3201D!A9!("9(!OSVA!">>>*">>XD!
XD! ',6&9234&A!JD! QD! ,D!]D! ["ff"\D!E&2&0G34,2314!1F! O30,9!.012&346!.0&6&42! 34! 2%&!%HG,4!

3GGH41?&F353&45C!O30H6!2C.&!"!.0&342&-0,2314!51G.9&KD!L'1&",/#'0#=!&'/'+K!QRA!"f"=*
"f">D!

fD! Q,04&2!JUA!'D!]D!["ff=\D!(42&-0,2314!1F!%HG,4!3GGH41?&F353&45C!O30H6!2C.&!"!EW8!

34!O3201D!3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#'0#A9!("9(C!WXA!/"T/*/"TXD!
"=D! :03-,23A!JDA!+3,55,A!UDA!W114,4A!ED!UD!Ñ!89I343A!8D![#==S\D!'()!$,2A!326!$8R-&26!,4?!2%&!

5142019!1F!O30,9!-&4&!&K.0&66314D!8*MA#M!9&';!'/'+K#N(%%(&C!OOUA!><*T>D!
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/SD! +,6.&0*ZG32%A!WDA!J0166G,4A!ED!UDA!]%32&63?&6A!cD!QDA!U&46,93A!WDA!e2234-&0A!cD!ZDA!^914PA!

ZD!+DA!U11?CA!UD!8DA!Q&00,03A!+DA!]&34%19?A!@D!cDA!U399&0A!ZD!`DA!R&35%A!JD!QDA!S0?A!s34A!7DA!Z&9FA!
ZD! +DA! Z%,BA! +D!UDA! E&44CA! $D! WDA! c14&6A! 7D! `DA! ^36&26PCA! ED! ZD! Ñ! ',C4&6A! :D! QD! [#==X\D!

(4?H52314! 1F! .9,6G,! [$R8(7\A! $WQR*#A! Q,6! 93-,4?A! ,4?! .9,6G,!G3501.,02359&6! ,F2&0!

%HG,4!3GGH41?&F353&45C!O30H6!2C.&!"!['()*"\!20,46G366314i!3G.935,23146!F10!'()*"!

O,5534&!?&63-4D!L'1&",/#'0#=!&'/'+K!WOA!<<==*"=D!
//D! 7&O&6LH&A!UD!JDA!U11?CA!UD!8DA!'B,4-A!@D!@DA!U,06%,99A!ED!cDA!]%32&63?&6A!cD!QDA!8G16A!cD!

EDA!+H09&CA!$D!JDA!899-11?A!ZDA!',C4&6A!:D!:DA!),4?&0-03F2A!WD!8DA!^914PA!ZDA!^,0P&0A!ED!JDA!

J1%&4A! UD! ZDA! $1G,0,6A! +D! EDA! +1&.F&02A! ^D! 8DA! Z%,BA! +D! UDA! Z5%G32_A! cD! `DA! `014A! cD! cDA!
Z%,%&&4A! WD! cDA! '35P6A! JD! :DA! 73,1A! 'D! gDA!U,0P1B32_A!UDA! @&961&A! +DA!U,0-1936A! ED!UD! Ñ!

',C4&6A! :D! QD! [#==f\D! ^19C5914,9! :! 5&99! ?3FF&0&423,2314! ,4?! 9166! 1F! -,6201342&6234,9!

20,52! -&0G34,9! 5&42&06! 34! 2%&! &,093&62! 62,-&6! 1F! '()*"! 34F&52314D! 3N'A# J(I!9!"(! QA!
&"==="=<D!

/>D! Z5%,5P&0! $]A! 'D! cDA! Z%&,! $A! J11GI6! R]A! J10&C! 7D! ["ffX\D! :3191-35,9! ,4?! )30191-35!

J%,0,52&0362356!1F!^03G,0C!'()!(4F&52314D!?"",/C#'0#6"%(&",/#M(I!9!"(!TOWA!T"S*T#=D!
/TD! Z2,5&CA!8D!RDA!W10036A!^D!cDA!s34A!7DA!',C-0&&4A!`D!8DA!$,C910A!`DA!'&32G,4A!cDA!7&I&?&O,A!UDA!

E&J,G.A!8DA! 73A!EDA!+01O&A!EDA! Z&9FA! ZD!+D!Ñ!:1001BA!^D! [#==f\D! (4?H52314!1F! ,! 6203P34-!
6C62&G35!5C21P34&!5,65,?&!.0310!21!.&,P!O30&G3,!34!,5H2&!%HG,4!3GGH41?&F353&45C!

O30H6! 2C.&!"! 34F&52314A! 34! 51420,62! 21!G10&!G1?&62! ,4?!?&9,C&?! 0&6.146&6! 34! ,5H2&!

%&.,23236!:!,4?!J!O30H6!34F&523146D!L'1&",/#'0#=!&'/'+K!WPA!S<"f*SSD!
/<D! W396614! cA! @D*?D*7D! ZDA! +0,4,2%! 8A! ZÜ44&0I10-! 8A! +1%! 7`A! 84?&06614! cD! [#==<\D! `,09C!

3GGH4&! ,523O,2314! 34! -H2*,66153,2&?! ,4?! .&03.%&0,9! 9CG.%13?! 2366H&! ?H034-! ,5H2&!

'()!34F&52314D!?6@A!OTA!>T>*></D!
/XD! J&42&06! F10! E36&,6&! J142019! ,4?! ^0&O&42314D! ["fff\D! JEJ! +H3?&934&6! F10! W,2314,9!

'HG,4!(GGH41?&F353&45C!)30H6!J,6&!ZH0O&399,45&A!(459H?34-!U14321034-!F10!'HG,4!

(GGH41?&F353&45C! )30H6! (4F&52314! ,4?! 85LH30&?! (GGH41?&F353&45C! ZC4?01G&D!

^0&O&42314áA!JD!FD!ED!JD!,D!

/fD! UC014!ZD!J1%&4A!+D!UD!ZDA!84?0&B!cD!U5U35%,&9A!,4?!:,0214!QD!',C4&6D![#=""\D!85H2&!
'()*"!(4F&52314D!E(F#*"+/,"I#L'1&",/#'0#M(I!9!"(!PQSA!"f/S*"f>/D!

>=D! R!8!@1H.A!cD!$D!ZDA!b!J,1A!J!8!84?0&B6A!+!U57&1?A!]!:10P1B6PCA!J!Q,02%34-!,4?!E!E!

'1D! ["ff/\D! $&G.10,9! ,66153,2314! 1F! 5&99H9,0! 3GGH4&! 0&6.146&6! B32%! 2%&! 34323,9!

5142019! 1F! O30&G3,! 34! .03G,0C! %HG,4! 3GGH41?&F353&45C! O30H6! 2C.&! "! 6C4?01G&D!
L'1&",/#'0#=!&'/'+K!QWA!/T>=*/T>>D!

>"D! +114&2399&P&A!WDA!73HA!UD!@DA!Z,9,_,0*+14_,9&_A!cD!QDA!Q&00,03A!+DA!+310-3A!`DA!+,4H61OA!)D!)DA!

@&&9&A! :D! QDA! 7&,04A! +D! 'DA! $H04IH99A! `D! 7DA! Z,9,_,0A! UD! +DA! ]&34%19?A! @D! cDA! U110&A! ZDA!

7&2O34A! WDA! ',C4&6A! :D! QDA! J1%&4A! UD! ZDA! '0,I&0A! ^DA! :%,22,5%,0C,A! $DA! :1001BA! ^DA!
^&0&9614A!8D!ZDA!',%4A!:D!'DA!Z%,BA!+D!UDA!@10I&0A!:D!$D!Ñ!U5U35%,&9A!8D!cD![#==f\D!$%&!

F3062!$!5&99!0&6.146&!21!20,46G322&?lF1H4?&0!O30H6!514203IH2&6!21!2%&!5142019!1F!,5H2&!

O30&G3,!34!'()*"!34F&52314D!Q5(#L'1&",/#'0#().(&!J("%,/#J(I!9!"(!OUQA!"#>S*<#D!
>#D! Q&00,03!+A!@D!:DA!+114&2399&P&!WA!73H!U@A!$H04IH99!`7A!Z,9,_,0*+14_,9&_!cQA!',BP346!WA!

Z&9F!ZA!],2614!ZA!:&226!URA!+,C!JA!U5+%&&!@A!^&99&-0341!^A!]3993,G6! (A!$1G,0,6!+EA!

',C4&6! :QA! +0,C! JUA! :1001B! ^A! R1&?&0&0! UA! U5U35%,&9! 8cA! ]&34%19?! @cD! [#=""\D!



!
!

#T/!

R&9,23146%3.!I&2B&&4!QH452314,9!^01F39&!1F!'()*"!Z.&53F35!JEXY!$!J&996!,4?!`.321.&!

),03,I3932C! B32%! 2%&! Z&9&52314! 1F! `65,.&! UH2,426! 34! 85H2&! '()*"! (4F&52314D! 3N'A#
.,%5'+("C!XA!&"=="#<SD!

>SD! 735%2&0F&9?A!UDA!bHA!gD!+DA!7&!+,99A!ZD!Ñ!892F&9?A!UD![#==>\D!(GGH41?1G34,45&!1F!'()*"*

6.&53F35!JEX[Y\!$*5&99! 0&6.146&6! 34!,5H2&!'()*"! 34F&52314i!,2! 2%&!5016601,?6!1F!O30,9!

,4?!%162!-&4&2356D!Q&("IC#!"#!JJ1"'/'+K!OQA!"TT*<"D!
>/D! 735%2&0F&9?A! UDA! bHA! gD! +DA! J1%&4A! EDA! 8??1A! UD! UDA! U,9&4F,42A! cDA! ^&0P346A! :DA! ^,&A! `DA!

c1%46214A!UD!WDA! Z2035PA!EDA! 899&4A!$D!UDA!R16&4I&0-A! `D! ZDA! @10I&0A!:DA!],9P&0A!:D!ED!Ñ!

892F&9?A!UD![#==/\D!'()*"!W&F!36!.0&F&0&423,99C!0&51-43_&?!IC!JEXY!$!5&996!34!.03G,0C!

'()*"!34F&52314!?&6.32&!,!0&9,23O&9C!%3-%!?&-0&&!1F!-&4&235!?3O&0632CD!?6@A!TWA!"SXS*
"Sf#D!

>>D! :&04,0?34A!QDA!@14-A!EDA!^&??,?,A!7DA!:,K2&0*71B&A!7D!8D!Ñ!E&9B,02A!`D![#==>\D!'HG,4!

3GGH41?&F353&45C! O30H6! GH2,23146! ?H034-! 2%&! F3062! G142%! 1F! 34F&52314! ,0&!

.0&F&0&423,99C! F1H4?! 34!P41B4!5C2121K35!$*9CG.%15C2&! &.321.&6D! L'1&",/#'0#=!&'/'+K!
XVA!"">#S*XD!

>TD! ^,42,9&1!+A!ED!cDA!Z1H?&C46!'A!+0,_3163!JA!E&436!QA!8?&96I&0-&0!c]A!:1001B!^A!Z,,-!UZA!

Z%,B! +UA! Z&P,9C! R^A! &2! ,9D! ["ff/\D! U,V10! &K.,46314! 1F! JEXY! $! 5&996! B32%! ,!
.0&?1G34,42! )q! H6,-&! ?H034-! 2%&! .03G,0C! 3GGH4&! 0&6.146&! 21! '()D!E,%1&(!PXUA!
/TS*/T<D!

><D! 892F&9?A!UDA!@,93F&A!`D!$DA!s3A!bDA!Z20&&5PA!'DA!735%2&0F&9?A!UDA!c1%46214A!UD!WDA!:H0-&22A!WDA!

ZB,02_A!UD!`DA!b,4-A!8DA!892&0A!+DA!bHA!gD!+DA!U&3&0A!8DA!R15P6201%A!cD!@DA!899&4A!$D!UDA!c&66&4A!
'DA! R16&4I&0-A! `D! ZDA! J,0034-214A!UD!Ñ!],9P&0A! :D! ED! [#==T\D!'78!899&9&6! 866153,2&?!

B32%! E&9,C&?! ^01-0&66314! 21! 8(EZ! J14203IH2&! Z2014-9C! 21! 2%&! (4323,9! JEX[Y\! $! J&99!

R&6.146&!,-,3462!'()*"D!3N'A#J(I!9!"(!PA!&/=SD!
>XD! @&99&%&0!8EA!7D!JDA!'19G&6!`JA!899&4!R7A!]39614!cA!J14914!JA!]10PG,4!JA!Z%,H4,P!ZA!

e9614! @A! +1H9?&0! ^A! :0,4?&0! JA! e--! +A! ZH993O,4! cZA! EC&0!]A! c14&6! (A! U5U35%,&9! 8cA!

R1B9,4?*c14&6! ZA! ^%3993.6! R`D! [#=="\D! J9H62&0&?! UH2,23146! 34! '()*"! -,-! 80&!

J146362&429C!R&LH30&?!F10!`65,.&!F01G!'78*:#<a0&620352&?!JC2121K35!$!7CG.%15C2&!

R&6.146&6D!L'1&",/#'0#*).(&!J("%,/#M(I!9!"(!TVPA!S<>*SX>D!
>fD! J0,BF10?A!'DA!^0,?1A!cD!+DA!7&693&A!8DA!'H&A!ZDA!'14&CI104&A!(DA!R&??CA!ZDA!O,4!?&0!Z21PA!UDA!

U45HI&A!àDA!:0,4?&0A!JDA!R1H66&,HA!JDA!UH99346A! cD! (DA!@,691BA!RDA!+1&.F&02A!^DA!899&4A!ZDA!

'H42&0A! `DA! UH9&4-,A! cDA! @3&.3&9,A! ^DA! ],9P&0A! :D! ED! Ñ! +1H9?&0A! ^D! cD! [#==<\D!
J1G.&46,210C! GH2,2314! .,023,99C! 0&6210&6! F324&66! ,4?! ?&9,C6! 0&O&06314! 1F! &65,.&!

GH2,2314! B32%34! 2%&! 3GGH41?1G34,42! '78*:;><=S*0&620352&?! +,-! &.321.&! 34!

5%01435! %HG,4! 3GGH41?&F353&45C! O30H6! 2C.&! "! 34F&52314D! L'1&",/# '0# =!&'/'+K! WTA!
XS/T*>"D!

T=D! $1G,0,6A!+D!EDA!b,2&6A!WD!7DA!73HA!^DA!s34A!7DA!Q1H?,A!+D!+DA!J%,O&_A!7D!7DA!E&5,G.A!8D!JDA!

^,0P6A!RD!cDA!86%9&CA!)D!JDA!7H5,6A!cD!$DA!J1%&4A!UDA!`014A!cDA!'35P6A!JD!:DA!73,1A!'D!gDA!Z&9FA!ZD!

+DA!7,4?H553A!+DA!Q102%,9A!ED!WDA!]&34%19?A!@D!cDA!@&&9&A!:D!QDA!',%4A!:D!'DA!+0&&4I&0-A!UD!

7DA!U10036A!7DA!@,03GA!ZD!ZDA!:9,224&0A!]D!8DA!U142&F3103A!ED!JDA!Z%,BA!+D!UDA!^&0&9614A!8D!ZD!
Ñ! ',C4&6A! :D! QD! [#==X\D! (4323,9! :*5&99! 0&6.146&6! 21! 20,46G322&?! %HG,4!

3GGH41?&F353&45C! O30H6! 2C.&! "i! O30314*I34?34-! 3GGH41-91IH934! U! [(-U\! ,4?! (-+!

,423I1?3&6!F1991B&?!IC!.9,6G,!,423*-./"!,423I1?3&6!B32%!34&FF&523O&!5142019!1F!34323,9!

O30&G3,D!L'1&",/#'0#=!&'/'+K!WOA!"#//f*TSD!
T"D! 73A!:DA!+9,??&4A!8D!EDA!892F&9?A!UDA!@,9?10A!cD!UDA!J11.&0A!ED!8DA!@&99&%&0A!8D!ED!Ñ!899&4A!$D!

UD! [#==<\D! R,.3?! 0&O&06314! 1F! 6&LH&45&! .19CG10.%36G6! ?1G34,2&6! &,09C! %HG,4!

3GGH41?&F353&45C!O30H6!2C.&!"!&O19H2314D!L'1&",/#'0#=!&'/'+K!WTA!"fS*#="D!
T#D! 899&4A!$D!UDA!892F&9?A!UDA!bHA!gD!+DA!eÖZH993O,4A!@D!UDA!735%2&0F&9?A!UDA!7&!+,99A!ZDA!c1%4A!UDA!

U12%&A! :D! RDA! 7&&A! ^D! @DA! @,93F&A! `D! $DA! J1%&4A! ED! `DA! Q0&&?I&0-A! @D! 8DA! Z2035PA! ED! 8DA!

c1%46214A!UD!WDA! Z&22&A!8DA!R16&4I&0-A!`D! ZDA!U,99,9A! ZD!8DA!+1H9?&0A!^D! cDA!:0,4?&0A!JD!Ñ!
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!

#T>!

],9P&0A!:D!ED![#==/\D!Z&9&52314A!20,46G366314A!,4?!0&O&06314!1F!,4!,423-&4*.015&6634-!

5C2121K35! $*9CG.%15C2&! &65,.&!GH2,2314! 34! %HG,4! 3GGH41?&F353&45C! O30H6! 2C.&! "!
34F&52314D!L'1&",/#'0#=!&'/'+K!XWA!<=Tf*<XD!

TSD! 892&0A! +DA! R3%4A! ZDA! ],92&0A! @DA! W19234-A! 8DA! U,0234A! UDA! R16&4I&0-A! `D! ZDA! U399&0A! cD! ZDA!

J,0034-214A! UD! Ñ! 892F&9?A! UD! [#==f\D! '78! 59,66! (! 6HI2C.&*?&.&4?&42! &K.,46314! 1F!

@(RSEZ"Y!,4?!@(RSE7"Y!W@!5&996!?H034-!,5H2&!%HG,4!3GGH41?&F353&45C!O30H6!2C.&!
"!34F&52314D!L'1&",/#'0#=!&'/'+K!WPA!T<fX*X=>D!

T/D! (6,I&9! 7HLH&A! RD! ZDA! UD! E1910&6! +,93,43A! R,F,&9! +14_â9&_A! Q&04,4?1! +,05ä,A! c16ã! 8D!

7å.&_! ?&! J,6201A! c16ã! ^&ç,D! ["ffT\D! $%0&1434&! X=! 14! '78*:#<! 514F&06! .012&52314!

,-,3462!9C636!IC!,!-01H.!1F!4,2H0,9!P399&0!5914&6D!*1&'.(,"#4'1&",/#'0#!JJ1"'/'+K!OQA!
"f</*"f<<D!

T>D! U,2,41!$A!ZD!RDA!Z3&G14!JA!J144106!UA!7,4&!'JA!U,0234!U8D!["ffX\D!8?G343620,2314!1F!

,4! ,423*JEXY! G1415914,9! ,423I1?C! 342&0F&0&6! B32%! 2%&! 59&,0,45&! 1F! 5%3G&035!

63G3,4i%HG,4! 3GGH41?&F353&45C! O30H6! ?H034-! .03G,0C! 34F&523146! 1F! 0%&6H6!
G,5,LH&6D!L'1&",/#'0#=!&'/'+K!XOA!"T/*"TfD!

TTD! Q&99,CA!cDA!+&A!EDA!Z%3,44,A!@D!)DA!J191GI1A!ZDA!7&?&0-&0I&0A!:DA!J30H993A!`D!$DA!j0I,4A!$D!cDA!

à%,4-A! @DA! +HGI6A! JD! `DA! ZG32%A! cD! ^DA! J,62,-4,A! 8DA! J1__3*7&.03A! 8DA! E&! 7H5,A! 8DA!
`,62&0I011PA!^DA!+H42%,0?A!'D!QDA!U,99,9A!ZDA!UH66343A!JDA!E,9G,HA!cDA!U,0234&_*^35,?1A!cDA!

U301A! cD! UDA! eI&9A! WDA! ]19346PCA! ZD! UDA! U,0234614A! cD! cDA! E&2&96A! RDA! U,0-1935PA! cD! :DA!

c,51I614A!7D!^DA!E&651GI&6A!^DA!84214,0,P36A!ZD!`DA!:&5PG,44A!cD!ZDA!eÖ:03&4A!ZD!cDA!7&2O34A!

WD!7DA!U5U35%,&9A!8D!cDA!',C4&6A!:D!QDA!J,0034-214A!UDA!Q&4-A!ZDA!$&9&423A!8D!Ñ!+19?62&34A!ED!
:D! [#==f\D! J1GG14! -&4&235! O,03,2314! ,4?! 2%&! 5142019! 1F! '()*"! 34! %HG,46D! 3N'A#
+("(%!9C!RA!&"===<f"D!

T<D! ^&0&C0,A!QDA! c3,A!gDA!U57,0&4A!^D! cDA!$&9&423A!8DA!?&!:,PP&0A!^D! (DA!],9P&0A!:D!EDA!R3.P&A!ZDA!

:0HGG&A!JD! cDA!^H932A!ZD!7DA!J,0034-214A!UDA!@,?3&A!JD!UDA!J,09614A! cD!UDA!'&5P&0G,4A!EDA!
+0,%,GA! RD! RDA! ^9&4-&A! RD! UDA! E&&P6A! ZD! +DA! +3,4434CA! 7DA! J0,BF10?A! +DA! ZH993O,4A! cDA!

+14_,9&_A!`DA!E,O3&6A!7DA!J,G,0-1A!8DA!U110&A!cD!UDA!:&,223&A!WDA!+H.2,A!ZDA!J0&46%,BA!8DA!

:H022A! WD! ^DA! +H3?H553A! JDA! +H.2,A! WDA! +,1A! gDA! s3A! bDA! bHP3A! bDA! ^3&5%15P,*$015%,A! 8DA!

JH20&99A! `DA! R16&4I&0-A! RDA!U166A! @D! 7DA! 7&G,CA! ^DA! eÖ7&,0CA! cDA! Z5%,&F&0A! $DA! )&0G,A! ^DA!
$12%A!(DA!:915PA!:DA!:,P&0A!:DA!R12%5%39?A!8DA!73,4A!cDA!^01H?F112A!cDA!89O341A!ED!UDA!)34&A!ZDA!

8??1A!UD!UDA!899&4A!$D!UDA!892F&9?A!UDA!'&44A!UD!RDA!7&!+,99A!ZDA!Z20&&5PA!'DA!',,6A!ED!]DA!

@H032_P&6A!ED!RDA!R1II346A!+D!@DA!Z%,F&0A!RD!]DA!+H935PA!RD!UDA!Z%3PHG,A!JD!UDA!',HI035%A!
RDA!R3??9&0A!ZDA!Z,KA!^D!`DA!E,,0A!`D!ZDA!R3I,H?1A!'D! cDA!8-,4A!:DA!8-,0B,9A!ZDA!8%&04A!RD!7DA!

899&4A! :D! 7DA! 8923?10A! ZDA! 89265%H9&0A! `D! 7DA! 8GI,0?,0A! ZDA! 84,6216A! @DA! 84?&0614A! :DA!

84?&0614A! )DA! 84?0,?CA! jDA! 8421436P36A! EDA! :,4-6I&0-A! EDA! :,0I,01A! EDA! :,003&A! ]DA!
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[#==<\D! R&-H9,2314! 1F! JEXY! $! 5&99! ?&O&91.G&42! IC! 2%CGH6*6.&53F35! .012&,61G&6D!
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IC! e0,9! $19&0,45&*! ZH..0&66314! 1F! 8H213GGH4&! `45&.%,91GC&93236D! A9!("9(! OQRA!
"#S<*"#/=D!

">SD! à%HA! cDA! b,G,4&A! 'D! Ñ! ^,H9A! ]D! `D! [#="=\D! E3FF&0&423,2314! 1F! &FF&5210! JE/Y! $! 5&99!

.1.H9,23146![;\D!?""1,/#&($!(F#'0#!JJ1"'/'+K!OWA!//>*XfD!
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20,46503.2314!F,5210A!$*I&2A!?30&526!$%"!934&,-&!51GG32G&42D!P(//!TUUA!T>>*TTfD!
"><D! Z&?&0!R8A!+D!RDA!Z%&0!8A!^,H9!]`D!["ffS\D!(42&09&HP34!"#!,526!?30&529C!14!JE/Y!$!5&996!

21!&4%,45&!.03G34-! F10! 342&0F&014!-,GG,!.01?H52314!,4?!?3G3436%&6! 342&09&HP34!/!
34%3I32314! 1F! 6H5%! .03G34-D! 3&'9((I!"+C# '0# %5(# E,%!'",/# ?9,I(JK# '0# A9!("9(C! VUA!
"="XX*"="f#D!

">XD! '63&%!JZA!UD! ZDA! $03..!JZA!]19F! ZQA!eÖ+,00,!8A!UH0.%C!@UD! ["ffS\D!E&O&91.G&42!1F!
$'"!JE/Y!$!J&996!$%01H-%!(7*"#!^01?H5&?!IC!7362&03,!(4?H5&?!U,501.%,-&6D!A9!("9(!
OQUA!>/<*>/fD!

">fD! ],4A!bD!bD![#="=\D!UH923*2,6P34-!1F!%&9.&0!$!5&996D!6JJ1"'/'+K!TPUA!"TT*<"D!
"T=D! Z5%01?&0A! @DA! '&02_1-A! ^D! cDA! R,O,63A! $D! Ñ!'HG&A!ED! 8D! [#==/\D! (42&0F&014*-,GG,i! ,4!

1O&0O3&B!1F!63-4,96A!G&5%,436G6!,4?!FH4523146D!L'1&",/#'0#/(1H'9K%(#;!'/'+K!XRA!"TS*
XfD!

"T"D! U103A! UD! Ñ! +121%A! $D! [#===\D! R&-H9,2314! 1F! 432035! 1K3?&! .01?H52314! IC! ,0-3434&!

G&2,I1935!&4_CG&6D!:!'95(J!9,/#,"I#;!'.5KC!9,/#&(C(,&95#9'JJ1"!9,%!'"C!OXRA!<">*
fD!

"T#D! 71P&! ^A! WD!UDA! ^,0P34614! cA! +H393,41!EA! :9,K2&0!UA! 899&4! c`D! [#==#\D! (7*/! ?&.&4?&42!

,92&04,23O&9C*,523O,2&?! G,501.%,-&6! %,O&! ,! ?36234523O&! 34! O3O1! -&4&! &K.0&66314!

.%&412C.&D!:MP#6JJ1"'/'+K!PA!<D!
"TSD! E!Q!Q310&42341A!UD!]D!:DA!$!R!U16G,44D!["fXf\D!$B1!2C.&6!1F!G1H6&!$!%&9.&0!5&99D!()D!

$%#!5914&6!6&50&2&!,!F,5210!2%,2!34%3I326!5C21P34&!.01?H52314!IC!$%"!5914&6D!L'1&",/#
'0#*).(&!J("%,/#M(I!9!"(!TXUA!#=X"*#=f>D!

"T/D! à%HA!àDA!à%&4-A!$DA!'1G&0A!RD!cDA!@3GA!bD!@DA!J%&4A!WD!bDA!J1%4A!7DA!',G3?A!sD!Ñ!`93,6A!cD!8D!

[#==/\D! 853?35! G,GG,93,4! 5%3234,6&! 34! ,62%G,235! $%#! 34F9,GG,2314! ,4?! (7*"S!

.,2%B,C!,523O,2314D!A9!("9(!PUSA!"T<X*X#D!
"T>D! +1H443!8ZA!+D!:DA!WH2PH!`A!8036!QA!7,23F,!@A!U346%,99!`A!W102%! cA!$,O&043&0! cA! 7&O32!RA!

W3519,3?&6! WA! R1I34614! EA! ',G3?! sD! [#===\D! (42&09&HP34*f! &4%,45&6! 342&09&HP34*>!

0&5&.210! &K.0&66314A! ?3FF&0&423,2314A! ,4?! 6H0O3O,9! 1F! %HG,4! &16341.%396D! :/''I! VQA!
#"TS*#"<"D!

"TTD! b&!^A!RD!QDA!@,4,9C!ZA! Z215P34-!@7A! Z5%H00! cA! Z5%B,0_&4I&0-&0!^A!e93O&0!^A!'H,4-!]A!
à%,4-! ^A! à%,4-! cA! Z%&99321! c`A! :,-IC! +cA! W&9614! ZA! J%,003&0! @A! ^&65%14! ccA! @1996! c@D!

[#=="\D!R&LH30&G&42!1F!(42&09&HP34!"<!R&5&.210!Z3-4,934-!F10!7H4-!JgJ!J%&G1P34&!

,4?!+0,4H915C2&!J1914C*623GH9,234-!Q,5210!`K.0&66314A!W&H201.%39!R&50H32G&42A!,4?!

'162!E&F&46&D!L'1&",/#'0#*).(&!J("%,/#M(I!9!"(!TVSA!>"f*>#<D!
"T<D! @1996A! cD! @D! Ñ! 734?&4A! 8D! [#==/\D! (42&09&HP34*"<! F,G39C!G&GI&06! ,4?! 34F9,GG,2314D!

6JJ1"!%K!OTA!/T<*<TD!
"TXD! @1O,561O356*:,4P1B6P3! UA! RD! @D! ["ff>\D! 8! .%,-161G&*21*5C21619! .,2%B,C! F10!

&K1-&41H6!,423-&46!.0&6&42&?!14!U'J!59,66!(!G19&5H9&6D!A9!("9(!OQXA!#/S*#/TD!
"TfD! c1FF0&A! eD! ^DA! Z&-H0,A! `DA! Z,O34,A! 8D! Ñ! 8G3-10&4,A! ZD! [#="#\D! J0166*.0&6&42,2314! IC!

?&4?03235!5&996D!E,%1&(#&($!(FC7#6JJ1"'/'+K!TOA!>><*TfD!



!
!

#<#!

"<=D! c14,2%,4!]D! b&B?&99A! cD! RD! :D! ,D! bD!'D! ["fXX\D! J&996! .015&66! &K1-&41H6! .01*2&346! F10!

0&51-432314!IC!5C2121K35!$!9CG.%15C2&6D!A9!("9(!OPVA!TS<*T/=D!
"<"D! U110&!U]A!JD!QDA!:&O,4!UcD! ["fXT\D! (4201?H52314!1F! 619HI9&!.012&34! 3421! 2%&! 59,66! (!

.,2%B,C!1F!,423-&4!.015&6634-!,4?!.0&6&42,2314D!P(//!RSA!<<<*<X>D!
"<#D! ^34&2! )A! UD! UDA! 714-! `eD! ["ff/\D! $B1! .015&6634-! .,2%B,C6! F10! 2%&! U'J! 59,66! ((*

0&620352&?!.0&6&42,2314!1F!&K1-&41H6!34F9H&4_,!O30H6!,423-&4D!L'1&",/#'0#6JJ1"'/'+K!
TROA!/X>#*/XT=D!

"<SD! R&32%A!]DA!7&3IH4?+H2*7,4?G,44A!ZD!Ñ!],9?IH0-&0A!cD!UD![#==>\D!R&-H9,2314!1F!U'J!

59,66!((!-&4&!&K.0&66314!IC!2%&!59,66!((!20,46,523O,210D!E,%1&(#&($!(FC7#6JJ1"'/'+K!RA!
<fS*X=TD!

"</D! ],226A!JD!["ff<\D!J,.2H0&!,4?!.015&6634-!1F!&K1-&41H6!,423-&46!F10!.0&6&42,2314!14!

U'J!G19&5H9&6D!?""1,/#&($!(F#'0#!JJ1"'/'+K!TRA!X#"*X>=D!
"<>D! U,41H0C!:A!'D!`DA!U10035&!WA!E,4?1!^UA!:,00&22!8cA!],226!JD!["ffX\D!84!,6.,0,-34C9!

&4?1.&.23?,6&!.015&66&6!,!G3501I3,9! ,423-&4! F10! 59,66! ((!U'J!.0&6&42,2314D!E,%1&(!
PVQA!Tf>*TffD!

"<TD! W,P,-,B,! $bA! RD! 8D! ["fff\D! $%&! 019&! 1F! 9C6161G,9! .012&34,6&6! 34! U'J! 59,66! (9*

G&?3,2&?! ,423-&4! .015&6634-! ,4?! .0&6&42,2314D! 6JJ1"'/'+!9,/# B($!(FC! TXOA! "#"*
"#fD!

"<<D! ',019?! 8D! J%,.G,4A! RD! cD! RDA! ,4?! +H1*^34-! Z%3D! ["ff<\D! J,2%&.6346! ,4?!

51G.,02G&42,93_,2314!34!,423-&4!.0&6&42,2314D!?""1,/#B($!(F#'0#35KC!'/'+K!RVD!
"<XD! c14&6!^^A!UD!EDA!'&B-399!EA!U5E&O322!'eD!["f<f\D!E&2&52314!1F!,!51GG14!.19C.&.23?&!

5%,34!34!(**8!,4?!(**`!6HI*0&-314!3GGH41.0&53.32,2&6D!M'/(91/,&#!JJ1"'/'+K!TQA!>"*
T=D!

"<fD! +è42&0! cD! 'êGG&0934-A! cD! UD! ["ff=\D! $%&! FH452314! 1F! 2%&! 34O,03,42! 5%,34! 34! ,423-&4!

.0&6&42,2314!IC!U'J!59,66!((!G19&5H9&6D!6JJ1"'/'+K#Q'I,K!TTA!SS<*S/=D!
"X=D! RDcD! R3&6&A! ^D! RD! ]DA! ED! :01GG&A! 7DRD! W,2P34A! cD8D! )399,?,4-16A! 'D8D! ^91&-%A! 'D8D!

J%,.G,4D! ["ffT\D! `66&423,9! R19&! F10! J,2%&.634! Z! 34! U'J! J9,66! ((a866153,2&?!

(4O,03,42!J%,34!^015&6634-!,4?!^&.23?&!71,?34-D!6JJ1"!%K!SA!S><*STTD!
"X"D! O,4! ',G! ZUA! $D! `DA! 7399&G&3&0! :QA! +0è4&I&0-! jA! O,4! U&3V-,,0?&4! @`A! ^,621106! 7A!

)&0B1&0?! EA! $H9.! 8A! J,4,6! :A! R,%G,4! EA! e22&4%1FF! $'A! ^,..34! EcA! $01B6?,9&! cA!

W&&FV&6!cD!["ff<\D!'78*Ee!36!,!4&-,23O&!G1?H9,210!1F!'78*EU*G&?3,2&?!U'J!59,66!((!

.&.23?&!91,?34-D!P1&&("%#:!'/'+K!XA!f>=*f><D!
"X#D! E&4_34A! 7D! @D! ["ff<\D! W&-,23O&! R&-H9,2314! IC! '78*Ee! 1F! U'J! J9,66! ((*R&620352&?!

8423-&4!^015&6634-D!A9!("9(!OXWA!"=T*"=fD!
"XSD! U10036! ^A! ZD! cDA! 822,C,! UA! 8G,C,! UA! +11?G,4! ZA! :&0-G,4! JA! U14,51! ccA! U&99346! `D!

["ff/\D! 84! &66&423,9! 019&! F10! '78*EU! 34! ,423-&4! .0&6&42,2314! IC! 59,66! ((! G,V10!
%362151G.,23I3932C!G19&5H9&6D!E,%1&(!PQWA!>>"*>>/D!

"X/D! Q934-!Z^A!8D!:DA!^31H6!ED!["ff/\D!'78*EU8!,4?!*EU:!-&4&6!,0&!I12%!0&LH30&?!F10!U'J!

59,66!((i.&.23?&!51G.9&K!F10G,2314!34!,423-&4*!.0&6&4234-!5&996D!E,%1&(!PQWA!>>/*>>XD!
"X>D! E&4_34!7@A!JD!^D!["ff>\D!'78*EU!34?H5&6!J7(^!?366153,2314!F01G!U'J!59,66!((!,9.%,!

I&2,!?3G&06!,4?!F,53932,2&6!.&.23?&!91,?34-D!P(//!WOA!">>*"T>D!
"XTD! U35%,9&P! U$A! +D! `DA! R15P! @7D! ["ffT\D! J%&G35,9! ?&4,2H0,2314! ,4?! G1?3F35,2314! 1F!

1O,9IHG34! ,92&06! 326! ?&.&4?&45&! 14! HI3LH3234! 514VH-,2314! F10! 59,66! (! ,423-&4!

.0&6&42,2314D!L'1&",/#'0#6JJ1"'/'+K!TRXA!T"<*T#/D!
"X<D! U35%,9&P!U$A!+D!`DA!+0,GG!JA!+19?I&0-!87A!R15P!@7D!["ffS\D!8!019&!F10!2%&!HI3LH3234*

?&.&4?&42! .012&19C235! .,2%B,C! 34! U'J! 59,66! (*0&620352&?! ,423-&4! .0&6&42,2314D!

E,%1&(!PQPA!>>#*>>/D!
"XXD! Z5%HI&02! jA! 8D! 7DA! +3II6! cA! W10IH0C! JJA! b&B?&99! c]A! :&4434P! cRD! [#===\D! R,.3?!

?&-0,?,2314! 1F! ,! 9,0-&! F0,52314! 1F! 4&B9C! 6C42%&63_&?! .012&346! IC! .012&,61G&6D!

E,%1&(!SUSA!<<=*<</D!



!
!

#<S!

"XfD! c,4!71B&A!ED!ZDA!:34-!c,.A!^&2&0!àB35P9A!]19F-,4-!:,HG&362&0A!R1I&02!'HI&02D!["ff>\D!

J0C62,9!Z20H52H0&!1F!2%&!#=Z!^012&,61G&!F01G!2%&!805%,&14!$D!,53?1.%39HG!,2!!"#$%$
R&619H2314D!A9!("9(!OQWA!>SS*>SfD!

"f=D! EHI3&9!]A!QD!@DA!R&5%62&34&0!UD!["ff>\D!ZHIH4326!1F!2%&!0&-H9,210C!51G.9&K!1F!2%&!#TZ!

.012&,6&D!M'/(91/,&#:!'/'+K#B(.'&%C!OTA!#<*S/D!
"f"D! +935PG,4!U'A!RD!EDA!QH!'A!7,06&4!JWA!J1HK!eA!]&F&6!(A!^F&3F&0!+A!JV&P,!àA!)3&0620,!RA!

:,HG&362&0! ]A! Q03&?! )A! Q349&C! ED! ["fff\D! QH452314,9! ,4,9C636! 1F! 2%&! .012&,61G&!

0&-H9,210C!.,02359&D!M'/(91/,&#:!'/'+K#B(.'&%C!OQA!#"*#XD!
"f#D! +935PG,4! U'A! RD! EDA! J1HK! eA! ]&F&6! (A! ^F&3F&0! +A! JV&P,! àA! :,HG&362&0! ]A! Q03&?! )8A!

Q349&C!ED!["ffX\D!8!ZHI51G.9&K!1F!2%&!^012&,61G&!R&-H9,210C!^,02359&!R&LH30&?!F10!
jI3LH3234*J14VH-,2&! E&-0,?,2314! ,4?! R&9,2&?! 21! 2%&! Je^f*Z3-4,9161G&! ,4?! &(QSD!

P(//!VSA!T">*T#SD!
"fSD! @366&9&OA! 8D! QDA! @,-,41O35%A! ED! Ñ! +19?I&0-A! 8D! 7D! [#==#\D! :34?34-! 1F! %C?01.%1I35!

.&.23?&6!21!6&O&0,9!414*5,2,9C235!632&6!.01G12&6!.&.23?&!%C?019C636!IC!,99!,523O&!632&6!
1F! #=! Z! .012&,61G&6D! `O3?&45&! F10! .&.23?&*34?H5&?! 5%,44&9! 1.&434-! 34! 2%&! ,9.%,*

034-6D!Q5(#L'1&",/#'0#;!'/'+!9,/#95(J!C%&K!OXXA!###T=*<=D!
"f/D! :&5P!QA!jD!^DA!:1%4!ZA!Z5%B&32_&0!8A!^F&3F&0!+A!Z,P,2,!`A!W35P&99!ZA!^932_P1!cUA!)399,!`A!

:,HG&362&0! ]A! QÜ062&0! QD! [#="#\D! W&,0*,21G35! 0&619H2314! 620H52H0,9! G1?&9! 1F! 2%&!

C&,62!#TZ!.012&,61G&D!3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#'0#A9!("9(C!TUVA!"/X<=*
"/X<>D!

"f>D! j441!UA!UD!$DA!U103G121!bA!$1!"#$%"&'(&)*+*,*&-(&'*#$.,*&/(&)#$,"0*1*&)2&3455462&
!"#$%&'()&('#$*+$&"#$,-..-/0-1$23%$4'*&#-5*.#$-&$2678$9$:#5*/(&0*16$A%&19%1&(!TUA!
T=f*T"XD!

"fTD! @366&9&OA! 8D! QDA! +,053,*J,9O1A! UDA! eO&0P9&&F2A! 'D! ZDA! ^&2&0614A! `DA! ^&4434-214A! UD! ]DA!

^91&-%A! 'D! 7DA! $%104I&00CA! WD! 8D! Ñ! +19?I&0-A! 8D! 7D! [#==S\D! $%&! 5,6.,6&*93P&! 632&6! 1F!
.012&,61G&6A!2%&30!6HI620,2&!6.&53F3532CA!4&B!34%3I32106!,4?!6HI620,2&6A!,4?!,99162&035!

342&0,523146! B32%! 2%&! 20C.634*93P&! 632&6D! Q5(# L'1&",/# '0# ;!'/'+!9,/# 95(J!C%&K! OXWA!
S>XTf*<<D!

"f<D! `9&H2&03! 8UA! @D! RDA! J,0?1_1! JA! e091B6P3! UD! ["ff<\D! :1O34&! 6.9&&4! GH9235,2,9C235!
.012&34,6&! 51G.9&K! [.012&,61G&\*! 0&.9,5&G&42! 1F! gA! bA! ,4?! à! 6HIH4326! IC! 7U^<A!

7U^#! ,4?! U`J7"! ,4?! 5%,4-&6! 34! .01.&023&6! ,4?! 6.&53F3532CD! L'1&",/# '0# :!'/'+!9,/#
P5(J!C%&K!OXOA!""X#/*""XS"D!

"fXD! e091B6P3! UA! JD! JDA! U35%,H?! JD! ["ffS\D! `O3?&45&! F10! 2%&! .0&6&45&! 1F! F3O&! ?3623452!

.012&19C235! 51G.14&426! 34! 2%&! .32H32,0C! GH9235,2,9C235! .012&34,6&! 51G.9&KD!

^01.&023&6!1F!2B1!51G.14&426!59&,O34-!I14?6!14!2%&!5,0I1KC9!63?&!1F!I0,45%&?!5%,34!

,4?!6G,99!4&H20,9!,G341!,53?6D!:!'95(J!C%&K!POA!">TS*"><#D!
"ffD! 89&K&3!QD!@366&9&OA!$D!WD!8DA!@&&!U34!]11!,4?!89F0&?!7D!+19?I&0-D!["fff\D!$%&!63_&6!1F!

.&.23?&6! -&4&0,2&?! F01G! .012&34! IC! G,GG,93,4! #T! ,4?! #=Z! .012&,61G&6D!

(G.935,23146! F10! H4?&062,4?34-! 2%&! ?&-0,?,23O&! G&5%,436G! ,4?! ,423-&4!

.0&6&42,2314D!L'1&",/#'0#:!'/'+!9,/#P5(J!C%&K!OXSA!SSTS*SS<"D!
#==D! $1&6! R`A! WD! 8DA! E&-&0G,44! ZA! Z5%309&! UA! `GG&035%! W^A! @0,F2! UA! 7,.9,5&! JA!

àB34?&0G,4!8A!E35P!$^A!Uè99&0! cA! Z5%Ü4F365%!:A!Z5%G3?!JA!Q&%934-!'cA! Z2&O,41O35!ZA!

R,GG&46&&! '+A! Z5%39?! 'D! [#=="\D! E3650&2&! 59&,O,-&! G123F6! 1F! 5146232H23O&! ,4?!

3GGH41.012&,61G&6!0&O&,9&?!IC!LH,4232,23O&!,4,9C636!1F!59&,O,-&!.01?H526D!L'1&",/#
'0#*).(&!J("%,/#M(I!9!"(!TVSA!"*"#D!

#="D! +,5_C46P,!UA!RD!@DA!+19?I&0-!87D!["ffS\D!+,GG,!342&0F&014!,4?!&K.0&66314!1F!U'J!

-&4&6!0&-H9,2&!.&.23?&!%C?019C636D!E,%1&(!PQRA!#T/*#T<D!
#=#D! Q0è%! @A! +D! UDA! ],4-! @A! :HV,0?! 'A! ^&2&0614! ^8A! b,4-! bD! ["ff/\D! E36.9,5&G&42! 1F!

%1H6&P&&.34-! .012&,61G&! 6HI*H4326! IC! U'J*&451?&?! 7U^6*! ,! 4&B9C! ?3651O&0&?!



!
!

#</!

G&5%,436G!F10!G1?H9,234-!2%&!GH9235,2,9C235!.012&34,6&!51G.9&KD!Q5(#*M:O#L'1&",/!
TPA!S#ST*S#//D!

#=SD! +,5_C46P,!UA!RD!@DA!Z.3&6!$A!+19?I&0-!87D!["ff/\D!^&.23?,6&!,523O323&6!1F!.012&,61G&6!

,0&!?3FF&0&423,99C!0&-H9,2&?!IC!2%&!G,V10!%362151G.,23I3932C!51G.9&K*&451?&?!-&4&6!

F10!7U^#!,4?!7U^<D!3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#'0#A9!("9(C!VTA!f#"S*f#"<D!
#=/D! 8P3!UA!ZD!WDA!$,P,6%34,!UA!8P3C,G,!@A!@,-,B,!ZA!$,GH0,!$A!$,4,%,6%3!WA!b16%3GH0,!

$A! $,4,P,! @A! (5%3%,0,! 8D! ["ff/\D! (42&0F&014*-,GG,! 34?H5&6! ?3FF&0&42! 6HIH432!

10-,43_,23146!,4?! FH452314,9!?3O&0632C!1F!.012&,61G&6D! L'1&",/#'0#:!'95(J!C%&K!TTRA!
#><*#TfD!

#=>D! E0365199! cA! :D! UDA! Q349&C! EA! U14,51! ccD! ["ffS\D! U'J*934P&?! 7U^! -&4&! .01?H526!
6.&53F35,99C!,92&0!.&.23?,6&!,523O323&6!1F!2%&!.012&,61G&D!E,%1&(!PQRA!#T#*#T/D!

#=TD! ),4!?&4!`C4?&!:cA!UD!ZD![#=="\D!E3FF&0&423,9!.015&6634-!1F!59,66*(*0&620352&?!&.321.&6!

IC! 2%&! 62,4?,0?! .012&,61G&! ,4?! 2%&! 3GGH41.012&,61G&D! P1&&("%# O.!"!'"# !"#
6JJ1"'/'+K!TPA!"/<*">SD!

#=<D! R,GG&46&&A! 'D*+D! QDA! $%1G,6h! Z2&O,41O35AZ2&F,4! ["ff>\D! U'J! 93-,4?6! ,4?! .&.23?&!

G123F6*!F3062!936234-D!6JJ1"'+("(%!9C!STA!"<X*##XD!
#=XD! $&1%A! JD! bD! Ñ! E,O3&6A! @D! cD! [#==/\D! ^12&423,9! 019&6! 1F! .012&34! 1K3?,2314! ,4?! 2%&!

3GGH41.012&,61G&! 34! U'J! 59,66! (! ,423-&4! .0&6&42,2314i! 2%&! Ö^0eK(Ö! %C.12%&636D!

?&95!$(C#'0#;!'95(J!C%&K#,"I#;!'.5KC!9C!SOPA!XX*fTD!
#=fD! R15P!@7A!+D!JDA!R12%62&34!7A!J9,0P!@A!Z2&34!RA!E35P!7A!'B,4-!EA!+19?I&0-!87D!["ff/\D!

(4%3I32106! 1F! 2%&! .012&,61G&! I915P! 2%&! ?&-0,?,2314! 1F! G162! 5&99! .012&346! ,4?! 2%&!
-&4&0,2314!1F!.&.23?&6!.0&6&42&?!14!U'J!59,66!(!G19&5H9&6D!P(//!XWA!<T"*<<"D!

#"=D! J0,3H!8A!8D!$DA!+19?I&0-!8A!R15P!@7D!["ff<\D!$B1!?3623452!.012&19C235!.015&66&6!34!2%&!

-&4&0,2314! 1F! ,! G,V10! %362151G.,23I3932C! 51G.9&K! 59,66! (*.0&6&42&?! .&.23?&D!

3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#'0#A9!("9(C!VSA!"=X>=*"=X>>D!
#""D! +&3&0!`A!^D!+DA!]39G!UA!7H55%3,03*',02_!UA!:,HG&362&0!]A!`35%G,44!@A!W3&?&0G,44!+D!

["fff\D! 8! -3,42! .012&,6&! B32%! .12&423,9! 21! 6HI6232H2&! F10! 61G&! FH4523146! 1F! 2%&!

.012&,61G&D!A9!("9(!OWPA!f<X*fX"D!
#"#D! $,431P,A! $DA! ',22103A! 8DA! U,6H?,A! ZDA! W1GH0,A! bDA! W,P,C,G,A! 'DA! U3_H2,43A! ZD! Ñ!

$6HV3G121A!UD![#==S\D!'HG,4!9&HP15C2&*?&03O&?!,0-3434&!,G341.&.23?,6&D!$%&!2%30?!

G&GI&0!1F! 2%&!1KC21534,6&! 6HIF,G39C!1F! ,G341.&.23?,6&6D!Q5(#L'1&",/#'0#;!'/'+!9,/#
95(J!C%&K!OXWA!S##<>*XSD!

#"SD! Z&3F&02A!jDA!U,0,414A!JDA!Z%GH&93A!8DA!E&61H22&0A!cD!QDA!]&61916P3A!7DA!c,4&PA!@DA!'&4P9&34A!

^DA!E3&65%&0A! ZDA!84?03&HA!UDA! ?&! 9,! Z,99&A!'DA!]&3465%&4PA!$DA! Z5%39?A!'DA! 7,?&0,5%A!EDA!

+,9CA!8DA!',,6A!+DA!@91&2_&9A!^D!UDA!R&366A!bD!Ñ!'16G,934A!8D![#==S\D!84!&66&423,9!019&!F10!

203.&.23?C9!.&.23?,6&!34!2%&!-&4&0,2314!1F!,4!U'J!59,66!(!&.321.&D!E,%1&(#!JJ1"'/'+K!
SA!S<>*fD!

#"/D! Z,035A!$DA!:&434-,A! cDA!+0,&FA!JD! (DA!8P1.3,4A!$D!WDA!R15PA!@D!7D!Ñ!+19?I&0-A!8D!7D! [#=="\D!

U,V10!%362151G.,23I3932C!51G.9&K!59,66!(*.0&6&42&?!,423-&435!.&.23?&6!,0&!?&-0,?&?!

34! 5C2161935! &K20,526! .03G,039C! IC! 2%3G&2! 193-1.&.23?,6&D! Q5(# L'1&",/# '0# ;!'/'+!9,/#
95(J!C%&K!OXQA!ST/</*X"D!

#">D! b10P!(8A!UD!8DA!7&G&036&!@A!à&4-!]A!Z%&4!bA!8I0,%,G!JRA!Z,035!$A!+19?I&0-!87A!R15P!

@7D! [#==S\D! $%&! 5C2161935! &4?1.&.23?,6&A! 2%3G&2! 193-1.&.23?,6&A! ?&6201C6! ,423-&435!

.&.23?&6! ,4?! 93G326! 2%&! &K2&42! 1F! U'J! 59,66! (! ,423-&4! .0&6&42,2314D! 6JJ1"!%K! TWA!
/#f*//=D!

#"TD! Z2192_&! 7A! ZD! UDA! Z5%B,0_! +A! Z5%0Ü2&0! JA! $%1G.614! U]A! '&06%! 7:A! @,9I,5%&0! 'A!

Z2&O,41O35!ZA!R,GG&46&&!'+A!Z5%39?!'D![#===\D!$B1!4&B!.012&,6&6!34!2%&!U'J!59,66!
(!.015&6634-!.,2%B,CD!E,%1&(#!JJ1"'/'+K!TA!/"S*/"XD!



!
!

#<>!

#"<D! :&434-,!cA!RD!@DA!+19?I&0-!87D!["ffX\D!(42&0F&014*n!5,4!623GH9,2&!.162*.012&,61*!G,9!

203GG34-! 1F! 2%&! W! 2&0G34H6! 1F! ,4! ,423-&435! .&.23?&! IC! 34?H534-! 9&H534&!
,G341.&.23?,6&D!L'1&",/#'0#:!'/'+!9,/#P5(J!C%&K!OXPA!"X<S/*"X</#D!

#"XD! Z,O&,4HA! 7DA! J,00199A! eDA! 734?1A! )DA! E&9! ),9A! UDA! 71.&_A! EDA! 7&.&99&23&0A! bDA! +0&&0A! QDA!

Z5%1GIH0-A! 7DA! Q0H53A! EDA! W3&?&0G,44A! +D! Ñ! O,4! `4?&02A! ^D! UD! [#==>\D! J145&02&?!

.&.23?&! 203GG34-! IC! %HG,4! `R8^"! ,4?! `R8^#! ,G341.&.23?,6&! 51G.9&K&6! 34! 2%&!
&4?1.9,6G35!0&235H9HGD!E,%1&(#!JJ1"'/'+K!QA!TXf*f<D!

#"fD! Z,035A!$DA!J%,4-A!ZD!JDA!',22103A!8DA!b10PA!(D!8DA!U,0P,42A!ZDA!R15PA!@D!7DA!$6HV3G121A!UD!Ñ!

+19?I&0-A! 8D! 7D! [#==#\D! 84! (QW*-,GG,*34?H5&?! ,G341.&.23?,6&! 34! 2%&! `RA! `R8^"A!

203G6!.0&5H06106!21!U'J!59,66!(*.0&6&42&?!.&.23?&6D!E,%1&(#!JJ1"'/'+K!PA!""Tf*<TD!
##=D! Z&0B19?!$A! +D! QDA! @3G! cA! c,51I!RA! Z%,6203!WD! [#==#\D! `R88^! 5H621G3_&6! .&.23?&6! F10!

U'J!59,66!(!G19&5H9&6!34!2%&!&4?1.9,6G35!0&235H9HGD!E,%1&(!STVA!/X=*/XSD!
##"D! @9&3VG&&0!UcA!@D!8DA!+&H_&!'cA!Z912!c]A!$1B46&4?!8A!$01B6?,9&!cD!["ff#\D!715,2314!1F!

U'J*&451?&?!20,46.102&06!34!2%&!&4?1.9,6G35!0&235H9HG!,4?!536*+19-3D!E,%1&(!PRXA!
S/#*S//D!

###D! 84?019&B35_! UcA! 8D! @DA! J0&66B&99! ^D! ["ffS\D! `O3?&45&! 2%,2! 20,46.102&06! ,66153,2&?!

B32%! ,423-&4! .015&6634-! 20,46915,2&! ,! G,V10! %362151G.,23I3932C! 51G.9&K! 59,66! (*
I34?34-! .&.23?&! 3421! 2%&! &4?1.9,6G35! 0&235H9HG! 34! ,4! 8$^*?&.&4?&42! G,44&0D!

3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#'0#A9!("9(C!VUA!f"S=*f"S/D!
##SD! ^015P1A!`DA!Q&0034*eÖJ144&99A! (DA!W-A!ZD!7D!Ñ!+,H?&2A!RD![#==T\D!E3623452!620H52H0,9!,4?!

FH452314,9! .01.&023&6! 1F! 2%&! 8$^,6&! 632&6! 34! ,4! ,6CGG&2035! 8:J! 20,46.102&0D!
M'/(91/,&#P(//!OSA!>"*T#D!

##/D! ZG32%!^JA!@D!WDA!U399&4!7A!U11?C!c`A!R16&4!cA!$%1G,6!^cA!'H42!cQD![#==#\D!8$^!I34?34-!

21! 2%&! G1210! ?1G,34! F01G! ,4! 8:J! 20,46.102&0! ?03O&6! F10G,2314! 1F! ,! 4H59&123?&!

6,4?B35%!?3G&0D!M'/(91/,&#P(//!TUA!"Sf*"/fD!
##>D! +HI9&0!:A!ED!ZDA!80G,4?19,!`8A!',GG&0!cA!J,399,2*àH5G,4!ZA!O,4!`4?&02!^UD!["ffX\D!

ZHI620,2&! 6&9&52314! IC! 20,46.102&06! ,66153,2&?! B32%! ,423-&4! .015&6634-! 155H06!

?H034-!.&.23?&!I34?34-!21!$8^D!M'/(91/,&#!JJ1"'/'+K!PRA!/#<*/SSD!
##TD! ^015P1! `A! +D! RD! [#==f\D! 8423-&4! .015&6634-! ,4?! .0&6&42,2314*! $8^.34-! 3421! 8:J!

20,46.102&06D!P1&&("%#'.!"!'"#!"#!JJ1"'/'+K!OTA!X/*f"D!
##<D! +,H?&2! RA!]D!ED! [#=="\D! Z20H52H0&! 1F! 2%&!8:J!8$^,6&! ?1G,34! 1F! %HG,4!$8^"A! 2%&!

20,46.102&0!,66153,2&?!B32%!,423-&4!.015&6634-D!Q5(#*M:O#L'1&",/!OUA!/fT/*/f<#D!
##XD! E&O&0614! `)A! 7D! 7DA! Z&&93-! 8A! J1,?B&99! ]cA! $0&?-&22! `UA! :H25%&0! +]A! '1B,0?! cJD!

["ffX\D! QH452314,9! ,4,9C636! IC! 632&*?30&52&?! GH2,-&4&636! 1F! 2%&! 51G.9&K!

.19CG10.%36G! 34! 0,2! 20,46.102&0! ,66153,2&?! B32%! ,423-&4! .015&6634-D! L'1&",/# '0#
6JJ1"'/'+K!TQUA!#<T<*#<<fD!

##fD! E,B614A! RD! cD! Ñ! 715%&0A! @D! ^D! [#==T\D! Z20H52H0&! 1F! ,! I,52&03,9! GH923?0H-! 8:J!

20,46.102&0D!E,%1&(!SSPA!"X=*>D!
#S=D! !"#$%&"'( )*+,*+-(./(./-( !*0"&'1'(2&'3'"4*55-(6*"&5*(789*5:%,&9;<-( =*9"&;&*>%953*-(

!"#$%&'( )&*+,-( )*+'.&#( /0( 12&#+*&-( +'3( 4$,$*( 50( 6+'( 7'3$*,0( 89:::;0( !<=+'(
$0,46.102&06! 866153,2&?! B32%! 8423-&4! ^015&6634-! [$,.6\! Z&9&52! `.321.&! ^0&5H0610!

^&.23?&6! F10!^015&6634-! 34! 2%&!`4?1.9,6G35!R&235H9HG!,4?!^0&6&42,2314! 21!$!J&996D!

L'1&",/#'0#*).(&!J("%,/#M(I!9!"(!TVUA!"##<*"#SfD!
#S"D! Z5%G322! 7A! $D! RD! [#===\D! 8FF3432CA! 6.&53F3532CA! ?3O&0632C*! ,! 5%,99&4-&! F10! 2%&! 8:J!

20,46.102&0!$8^!34!5&99H9,0!3GGH432CD!P5(J;!'95(J!TA!"T*S>D!
#S#D! j&I&9! ZA! @D! ]DA! @3&49&! ZA! ]3&6Gè99&0! @'A! cH4-! +A! $,G.ã! RD! ["ff<\D! R&51-432314!

.03453.9&! 1F! 2%&! $8^! 20,46.102&0! ?365916&?! IC! 51GI34,2103,9! .&.23?&! 93I0,03&6D!
3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#'0#A9!("9(C!VSA!Xf<T*XfX"D!



!
!

#<T!

#SSD! O,4!`4?&02!^UA!RD!EDA!+0&51!+A!Q9&365%%,H&0!@A!Z3?4&C!cA!Z&22&!8A!:,5%!cQD!["ff>\D!$%&!

.&.23?&*I34?34-!G123F!F10!2%&!%HG,4!20,46.102&0!,66153,2&?!B32%!,423-&4!.015&6634-D!
L'1&",/#'0#*).(&!J("%,/#M(I!9!"(!TWOA!"XXS*"Xf>D!

#S/D! RHF&0! `A! 7D! RDA! @43229&0! URD! [#==<\D! U19&5H9,0! 805%32&52H0&! 1F! 2%&! $8^*866153,2&?!

U'J!J9,66!(!^&.23?&*71,?34-!J1G.9&KD!L'1&",/#'0#6JJ1"'/'+K!TXVA!><"<*><#<D!
#S>D! ]&,065%A! ^D! 8D! Ñ! J0&66B&99A! ^D! [#==X\D! $%&! LH,932C! 5142019! 1F! U'J! 59,66! (! .&.23?&!

91,?34-D!P1&&("%#'.!"!'"#!"#9(//#;!'/'+K!OUA!T#/*S"D!
#STD! :,4-3,!WA!7D!^DA!'H-%&6!`8A!ZH0G,4!UA!J0&66B&99!^D!["fff\D!$%&!W*2&0G34,9!0&-314!1F!

2,.,634!36!0&LH30&?!21!62,I393_&!2%&!U'J!59,66!(!91,?34-!51G.9&KD!*1&'.(,"#4'1&",/#'0#
!JJ1"'/'+K!OVA!"X>X*"X<=D!

#S<D! 7&%4&0! ^cA! ZD! UDA! J0&66B&99! ^D! ["ffX\D! Z19HI9&! $,.,634! R&6210&6! U'J! J9,66! (!

`K.0&66314! ,4?! QH452314! 34! 2%&! $,.,634*W&-,23O&! J&99! 734&! D##=D! 6JJ1"!%K!WA! ##"*
#S"D!

#SXD! $&4_&0A!ZDA!]&&A!`DA!:H0-&O34A!8DA!Z2&B,02*c14&6A!+DA!Q0336A!7DA!7,GI&02%A!@DA!J%,4-A!JD!'DA!
',04?,%9A! UDA! ]&3G&06%,H6A! UDA! +&0621F2A! cDA! 8PP,?A! WDA! @9&4&0G,4A! ^DA! QH--&0A! 7DA!

c14&6A!`D!bDA!U5U35%,&9A!8D!cDA!:HH6A!ZDA!Z5%39?A!'DA!O,4!`4?&02A!^D!Ñ!(O&06&4A!8D!@D![#==f\D!

8423-&4! .015&6634-! 34F9H&45&6! '()*6.&53F35! 5C2121K35! $! 9CG.%15C2&!
3GGH41?1G34,45&D!E,%1&(#!JJ1"'/'+K!TUA!TST*/TD!

#SfD! $%106ICA!`D![#==f\D!8!6%102!%36210C!1F!'78D!Q!CC1(#,"%!+("C!XSA!"="*"TD!
#/=D! '10214A!RDA!]39G34-A!7DA!R,4?A!)DA!71O&034-A!RD!JDA!:0HF10?A!`D!8DA!@%1?3C,0A!)D!@DA!7H6%A!

UD!cDA!^1O&CA!ZDA!$,9I12A!JD!JDA!c0DA!]03-%2A!UD!]DA!],34A!'D!UDA!$01B6?,9&A!cDA!à3&-9&0A!8D!Ñ!
:&5PA!ZD! [#==/\D!+&4&!G,.!1F! 2%&!&K2&4?&?!%HG,4!U'JD!E,%1&(#&($!(FC7#2("(%!9C!RA!
XXf*ffD!

#/"D! ZH993O,4A! 7D! JDA! '1,0&A! 'D! 7DA! U5J9H6P&CA! cDA! R166V1%4A! cD! Ñ! :011P6A! 8D! +D! [#==T\D! 8!

620H52H0,9! .&06.&523O&! 14!U'J! 59,66! (I!G19&5H9&6! 34! ,?,.23O&! 3GGH432CD!Q&("IC# !"#
!JJ1"'/'+K!OXA!/"S*#=D!

#/#D! ),45&!R`A! @D! cDA! 892G,4! cEA! c&46&4! ^`A! R,H9&2!E'D! ["ffX\D!U1H6&! JEf/iW@+#8! (6! ,!

W,2H0,9!@399&0!J&99!R&5&.210! F10! 2%&!W1459,6635,9!U,V10!'362151G.,23I3932C!J1G.9&K!

[U'J\!J9,66!(!U19&5H9&!s,*"D!L'1&",/#'0#*).(&!J("%,/#M(I!9!"(!TWWA!"X/"*"X/XD!
#/SD! R,V,-1.,9,4A!ZDA!:0C5&614A!bD!$DA!@H..H6,GCA!ZD!^DA!+&0,-%2CA!ED!`DA!O,4!?&0!U&&0A!8DA!

c1162&4A!(D!Ñ!714-A!`D!eD![#==T\D!8523O,2314!1F!W@!5&996!IC!,4!&4?15C216&?!0&5&.210!F10!

619HI9&!'78*+D!3N'A#;!'/'+K!SA!&fD!
#//D! :01B4!c'A!cD!$DA!+10-,!cJA!Z2&04!7cA!j0I,4!R+A!Z201G34-&0!c7A!]39&C!EJD!["ffS\D!$%0&&*

?3G&46314,9! 620H52H0&! 1F! 2%&! %HG,4! 59,66! ((! %362151G.,23I3932C! ,423-&4! '78*ER"D!

E,%1&(!PQSA!SS*SfD!
#/>D! J,0034-214A! UD! ["fff\D! '78! ,4?! '()*"i! '&2&01_C-12&! 8?O,42,-&! ,4?! :;S>*JB;=/!

E36,?O,42,-&D!A9!("9(!OWPA!"</X*"<>#D!
#/TD! +39I&02A!ZD!JD!["ffX\D!866153,2314!1F!U,9,03,!^,0,632&!^1.H9,2314!Z20H52H0&A!'78A!,4?!

(GGH4191-35,9!842,-1436GD!A9!("9(!OXVA!""<S*""<<D!
#/<D! '399! 8)A! `D! cDA! ]39936! 8JA! 83?11! UA! 89961..! J`A! +125%! QUA! +,1! gUA! $,P3-H5%3! UA!

+0&&4B11?!:UA!$1B46&4?!8RA!&2!,9D!["ff#\D!U19&5H9,0!,4,9C636!1F!2%&!,66153,2314!1F!

'78*:>S!,4?!0&6362,45&!21!6&O&0&!G,9,03,D!E,%1&(!PQUA!/S/*/SfD!
#/XD! ],4-A! cD! 'DA! à%&4-A! gDA! @&A! gDA! E10,PA! UD! $DA! Z%&4A! cDA! :11?0,GA! :DA! eÖ+10G,4A! UDA!

:&,G,4A! @DA! J129&0A! ZD! cDA! '&06%1BA! RD! Ñ! R14-A! 7D! [#==f\D! `2%435! ,4?! -&1-0,.%35,9!
?3FF&0&45&6! 34! '78! ,66153,23146! B32%! 2%&! 1H251G&! 1F! %&.,23236! J! O30H6! 34F&52314D!

=!&'/'+K#4'1&",/!QA!/TD!
#/fD! 8D)D!'399A!JD!`D!8DA!ED!@B3,2P1B6P3A!WDUD!8462&CA!^D!$BHG,63A!^D8D!R1B&A!ZD!:&44&22A!ED!

:0&B62&0A! 8DcD! U5U35%,&9A! :DUD! +0&&4B11?D! ["ff"\D! J1GG14! B&62! 8F035,4! '78!

,423-&46!,0&!,66153,2&?!B32%!.012&52314!F01G!6&O&0&!G,9,03,D!E,%1&(!PROA!>f>*T==D!



!
!

#<<!

#>=D! 7,GI122&! eA! :D! QDA! U,?&5! bA! W-HC&4! 8A! +1HV,0?! JA! U&C&0! 7A! R1H_31HK! JA! )&4&2! 8A!

E&9F0,366C! cQD! [#==>\D! '()! 51420199&06*! ,! %1G1-&4&1H6! -01H.! 1F! '()*"*34F&52&?!
.,23&426!B32%!6.142,4&1H6!5142019!1F!O30,9!0&.935,2314D!P/!"!9,/#6"0(9%!'1C#I!C(,C(C#STA!
"=>S*"=>TD!

#>"D! :,39&CA! cD!RDA!]3993,G6A!$D!UDA!Z39353,41A!RD!QD!Ñ!:9,4P614A! cD!WD![#==T\D!U,342&4,45&!1F!

O30,9!6H..0&66314!34!'()*"*34F&52&?!'78*:;><Y!&932&!6H..0&66106!?&6.32&!J$7!&65,.&!
GH2,23146D!Q5(#L'1&",/#'0#().(&!J("%,/#J(I!9!"(!OUPA!"S><*TfD!

#>#D! U3-H&9&6A! ZD! 8DA! Z,II,-%3,4A!UD! ZDA! Z%H.&02A!]D! 7DA! :&22341223A!UD! ^DA!U,034519,A! QD!UDA!

U,02341A!7DA!',99,%,4A!JD!]DA!Z&93-A!ZD!UDA!Z5%B,02_A!EDA!ZH993O,4A!cD!Ñ!J144106A!UD![#===\D!

'78!:;><="!36!%3-%9C!,66153,2&?!B32%!0&620352314!1F!O30H6!0&.935,2314!34!,!6HI-01H.!1F!
'()*34F&52&?! 914-! 2&0G! 414.01-0&66106D! 3&'9((I!"+C# '0# %5(# E,%!'",/# ?9,I(JK# '0#
A9!("9(C#'0#%5(#S"!%(I#A%,%(C#'0#?J(&!9,!VXA!#<=f*"/D!

#>SD! $1G3C,G,!'A!UD! @DA! Z%3-,!'A!U110&! b(A! eP,! ZA! (B,G121! 8A! @,4&P1! bA! $,P3-H5%3!UD!

["ff<\D!`O3?&45&!1F!.0&6&42,2314!1F!GH923.9&!'()*"!5C2121K35!$!9CG.%15C2&!&.321.&6!
IC! '78*:;S>="!G19&5H9&6! 2%,2! ,0&! ,66153,2&?!B32%! 2%&! ,55&9&0,2&?! .01-0&66314! 1F!

8(EZD!L'1&",/#'0#6JJ1"'/'+K!TRWA!>=#T*>=S/D!
#>/D! +1H9?&0A! ^D! cD! Ñ!],2P346A! ED! (D! [#==X\D! (G.,52! 1F!U'J! 59,66! (! ?3O&0632C! 14! 3GGH4&!

5142019! 1F! 3GGH41?&F353&45C! O30H6! 0&.935,2314D!E,%1&(#&($!(FC7# 6JJ1"'/'+K!WA! T"f*
S=D!

#>>D! +H399,HG&! :D! `D! Z2&B,02*c14&6A! +D! +DA! (,4! UD! eO&0214A! RH.&02! @,H9A! ^%393..&! R15%&A!

84?0&B!cD!U5U35%,&9A!Z,0,%!R1B9,4?*c14&6!,4?!`D!bO144&!c14&6D![#==>\D!Z20H52H0&6!
1F!$%0&&!'()*"!'78*:;><=S*^&.23?&!J1G.9&K&6!,4?! (?&423F35,2314!1F!R&9,2&?!'786!

^12&423,99C!866153,2&?!B32%!714-*$&0G!W14.01-0&66314D!Q5(#L'1&",/#'0#6JJ1"'/'+K!
TXRA!#/>f*#/TXD!

#>TD! +1H9?&0!^cA!^D!RDA!J19I&02!R8A!U58?,G!ZA!e--!+A!W1B,P!U8A!+3,4-0,4?&!^A!7H__3!+A!
U10-,4!:A!`?B,0?6!8A!U5U35%,&9!8cA!R1B9,4?*c14&6!ZD!["ff<\D!7,2&!&65,.&!F01G!,4!

3GGH41?1G34,42! 5C2121K35!$*9CG.%15C2&! 0&6.146&! ,66153,2&?!B32%!.01-0&66314! 21!

8(EZD!E,%1&(#M(I!9!"(A!#"#*#"<D!
#><D! U,0234&_*^35,?1A! cDA! ^0,?1A! cD! +DA! Q0CA! `D! `DA! ^F,FF&0122A! @DA! 7&693&A! 8DA! J%&22CA! ZDA!

$%1I,P-,9&A! JDA! '14&CI104&A! (DA! J0,BF10?A! 'DA! U,22%&B6A! ^DA! ^399,CA! $DA! R1H66&,HA! JDA!

UH99346A!cD!(DA!:0,4?&0A!JDA!],9P&0A!:D!EDA!Z2H,02A!ED!(DA!@3&.3&9,A!^D!Ñ!+1H9?&0A!^D![#==T\D!

Q324&66! 5162! 1F! &65,.&!GH2,23146! 34! .#/! +,-! 34! ,66153,2314!B32%! 5142019! 1F! %HG,4!
3GGH41?&F353&45C!O30H6!2C.&!"D!L'1&",/#'0#=!&'/'+K!WUA!ST"<*#SD!

#>XD! 'DUD!:&0G,4A!@D!'DA!'D!W,P,GH0,D![!#==S\D!8441H4534-!2%&!B109?B3?&!^012&34!E,2,!

:,4PD#E,%1&(#A%&19%1&,/#:!'/'+K#TUD!
#>fD! +H399,G&! :D! `D! Z2&B,02*c14&6A! @D! ?D! +DA! Z3G14! @1994I&0-&0A! 84?0&B! cD! U5U35%,&9A! `D!

bO144&!c14&6!,4?!^,H9!:1B4&66D![#==>\D!J0C62,9!620H52H0&6!,4?!@(RSE7"!0&51-432314!

1F! 2%0&&! 3GGH41?1G34,42! O30,9! .&.23?&6! 51G.9&K&?! 21! '78*:;#<=>D! *1&'.(,"#
L'1&",/#'0#6JJ1"'/'+K!PRA!S/"*S>"D!

#T=D! 'H96G&C&0A!UDA!]&9F9&A!@DA!^1%9G,44A!$DA!U366&9B32_A!RDA!89&K3&OA!jDA!]&9F9&A!'DA!Z,&4-&0A!
]DA! j5%,46P,*à3&-9&0A! :D! Ñ! à3&-9&0A! 8D! [#==>\D! $%&0G1?C4,G35! ,4?! 620H52H0,9!

&LH3O,9&45&! 1F! 2B1! '78*:#<! 6HI2C.&6! 51G.9&K&?! B32%! ,! 6&9F*.&.23?&D! L'1&",/# '0#
J'/(91/,&#;!'/'+K!PSQA!"ST<*<fD!

#T"D! 'H96G&C&0A!UDA!'3993-A!RD!JDA!)19_A!8DA!RH%9A!UDA!Z5%01?&0A!]DA!Z,&4-&0A!]DA!à3&-9&0A!8D!Ñ!
j5%,46P,*à3&-9&0A! :D! [#==#\D! '78*:#<! 6HI2C.&6! ?3FF&0&423,99C! ,66153,2&?! B32%!

?36&,6&!&K%3I32!6HI29&!620H52H0,9!,92&0,23146D!Q5(#L'1&",/#'0#;!'/'+!9,/#95(J!C%&K!OXXA!
/<X//*>SD!

#T#D! UD! 8D! Z,.&02A! ^D! cD! :DA! ED! JD! ]39&CD! ["ff"\D! R&F34&?! Z20H52H0&! 1F! 2%&! 'HG,4!

'362151G.,23I3932C!8423-&4!'78*8#!,2!#DT!8!R&619H2314D!L'1&",/#'0#M'/(91/,&#:!'/'+K!
OTVA!#<<*S"fD!



!
!

#<X!

#TSD! U57,0&4A!^D!cDA!R3.P&A!ZDA!^&9,PA!@DA!]&34201IA!8D!JDA!^,261.1H916A!WD!8DA!c3,A!gDA!`0935%A!RD!

7DA! 7&4414A! WD! cDA! @,?3&A! JD! UDA! '&5P&0G,4A! EDA! +H.2,A! WDA! ',,6A! ED! ]DA! E&&P6A! ZD! +DA!
^&0&C0,A! QDA! ],9P&0A! :D! ED! Ñ! ?&! :,PP&0A! ^D! (D! [#="#\D! Q34&*G,..34-! 59,6635,9! '78!

O,03,2314! ,66153,2&?! B32%! ?H0,I9&! %162! 5142019! 1F! '()*"! 34F&52314! 34! 8F035,4!

8G&035,46D!<1J,"#J'/(91/,&#+("(%!9C!OTA!/SS/*/<D!
#T/D! U5U35%,&9A!8D!cD!Ñ!bO144&!c14&6A!`D![#="=\D!Q3062*J9,66!J142019!1F!'()*"D!A9!("9(!PPUA!

"/XX*"/f=D!

#T>D! E,O3?!WD!+,0I15_3A!^D!+DA!j06H9,!j2_A!s34-!RD!Q,4A!]3993,G!`D!:3??3614!Ñ!E14!JD!]39&CD!

["ffT\D!Z20H52H0&!1F! 2%&!51G.9&K!I&2B&&4!%HG,4!$*5&99!0&5&.210A!O30,9!.&.23?&!,4?!

'78*8#D!E,%1&(!PWSA!fS*"f#D!
#TTD! :10-A!WD!8DA!]H4A!@D!ZDA!@V&0*W3&96&4A!7DA!]395&A!UD!JDA!^&993553A!ED!+DA!@1%A!RDA!:&60,A!+D!ZDA!

:%,0,?B,VA!UDA!+1?F0&CA!ED!(DA!U5J9H6P&CA!cD!Ñ!R166V1%4A!cD![#==<\D!JE"?*93.3?*,423-&4!

0&51-432314!IC!2%&!6&G3*34O,03,42!W@$!$*5&99!0&5&.210D!E,%1&(!SSWA!//*fD!
#T<D! ',%4A!UDA!W35%19614A!UD!cDA!^C0?19A!cD!Ñ!]H5%&0.F&443-A!@D!]D![#==>\D!j4514O&42314,9!

21.191-C! 1F! 6&9F! .&.23?&*G,V10! %362151G.,23I3932C! 51G.9&K! I34?34-! IC! ,! %HG,4!

,H213GGH4&!$!5&99!0&5&.210D!E,%1&(#!JJ1"'/'+K!QA!/f=*TD!
#TXD! R&34%&0_A! `D! 7D! ["fff\D! $%&!J0C62,9! Z20H52H0&! 1F! ,! $! J&99! R&5&.210! 34! J1G.9&K!B32%!

^&.23?&!,4?!U'J!J9,66!((D!A9!("9(!OWQA!"f"S*"f#"D!
#TfD! +,P,G6PCA!ED!UDA!7&B32_P3A!`DA!+0&99A!`DA! Z,H9LH34A!gDA!U,9366&4A!:DA!U142&01*cH93,4A!QDA!

:144&O399&A! UD! Ñ! ^&5%2A! (D! [#==<\D! @34&235! &O3?&45&! F10! ,! 93-,4?*I34?34-*34?H5&?!

514F10G,2314,9!20,4632314!34!2%&!$!5&99!0&5&.210D!3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#
'0#A9!("9(C#'0#%5(#S"!%(I#A%,%(C#'0#?J(&!9,!TUSA!"TTSf*//D!

#<=D! ]H!7JA!$D!EDA!7C146!EZA!+,053,!@JA!E,O36!UUD![#==#\D!$B1*62&.!I34?34-!G&5%,436G!

F10!$*5&99!0&5&.210!0&51-432314!1F!.&.23?&aU'JD!E,%1&(!STWA!>>#*>>TD!
#<"D! E,O36*',003614!R7A!(D!QDA!:,P&0!:UD![#==<\D!$!J&99!R&5&.210!:34?34-!$0,4632314!Z2,2&6!

,4?!R&51-432314!1F!^&.23?&lU'JD!:!'95(J!C%&K!SQA!"X/=*"X>=D!
#<#D! U*@D!$&4-A!8D!ZDA!8D+DED!$6&A! c*'D!73HA! cD!73HA!RD`D!'H66&CA!ZD+D!W,2%&4614A!'*JD!J%,4-A!

`D7D! R&34%&0_! ,4?! c*'D!],4-D! ["ffX\D! (?&423F35,2314! 1F! ,! 51GG14!?15P34-! 21.191-C!

B32%! 6HI62,423,9! O,03,2314! ,G14-! ?3FF&0&42! $JRa.&.23?&aU'J! 51G.9&K&6D! P1&&("%#
:!'/'+K!WA!/=f*/"#D!

#<SD! U,0PH6!+!RH?19.%A!(D!8D!]D![#==#\D!$%&!6.&53F3532C!1F!$JRi.U'J!342&0,52314D!P1&&("%#
O.!"!'"#!"#6JJ1"'/'+K!TSA!>#*T/D!

#</D! 806239,A! $D! ^D! ["fff\D! 8! E30&52! `623G,2&! 1F! 2%&! 'HG,4! $! J&99! R&5&.210! E3O&0632CD!

A9!("9(!OWQA!f>X*fT"D!
#<>D! U,614A!ED!["ffX\D!8!O&0C!%3-%!9&O&9!1F!501660&,523O32C!36!,4!&66&423,9!F&,2H0&!1F!2%&!$*

5&99!0&5&.210D!6JJ1"'/'+K#Q'I,K!TVA!Sf>*/=/D!
#<TD! :V10PG,4A!UD!UD!ED!^D!cD!["fXX\D!$*5&99!,423-&4!0&5&.210!-&4&6!,4?!$*5&99!0&51-432314D!

E,%1&(!PPSA!Sf>*/=#D!
#<<D! c1%4!cD!U39&6A!WD!8D!:DA!R&I&P,%!UD!:0&44,4A!Q9&H0!`D!$C4,4A!7,06!@V&0*W3&96&4A!Z%,014!

7D!Z39346A!U&9366,!cD!:&99A!c,5LH&934&!UD!:H001B6A!c,G&6!U5J9H6P&CA!c,G3&!R166V1%4!,4?!
Z5122!RD!:H001B6D![#==T\D!$JRp!+&4&6!E30&52!U'J!R&620352314!34!2%&!^12&42!'HG,4!$!

J&99! R&6.146&! 21! ,! J9,66! (*:1H4?! )30,9! `.321.&D! Q5(# L'1&",/# '0# 6JJ1"'/'+K! TXXA!
TX=/*TX"/D!

#<XD! 8?,G6A! cD! cDA! W,0,C,4,4A! ZDA! 73HA! :DA! :304I,HGA!UD! `DA! @0H6&A! 8D! JDA! :1B&0G,4A! WD! 8DA!
J%&4A!]DA!7&O34A!8D!UDA!J144199CA!cD!UDA!à%HA!JDA!@0,4_A!ED!UD!Ñ!+,053,A!@D!JD![#=""\D!$!5&99!

0&5&.210! 63-4,934-! 36! 93G32&?! IC! ?15P34-! -&1G&20C! 21! .&.23?&*G,V10!

%362151G.,23I3932C!51G.9&KD!6JJ1"!%K!PRA!TX"*fSD!
#<fD! $,P,G,6,!j&41A!'D!$D!,D!UD!$D![#==#\D!Z34-9&!$!J&99!R&5&.210*U&?3,2&?!R&51-432314!1F!

,4! (?&4235,9!'()*E&03O&?!^&.23?&!^0&6&42&?!IC!UH923.9&!'78!J9,66! (!U19&5H9&6D!Q5(#
L'1&",/#'0#6JJ1"'/'+K!TQVA!/fT"*/fTfD!



!
!

#<f!

#X=D! '301P1!$1G3C,G,A!WD!bDA!'301P3!@1G,26HA!@,_H1!'30,C,G,!,4?!U,6,FHG3!$,P3-H5%3D!

[#===\D! 8! 634-9&! J$7! 5914&! 5,4! 0&51-43_&! ,! 4,2H0,99C! .015&66&?! '()*"! &.321.&!
.0&6&42&?!IC! 2B1!?3FF&0&42!'78! 59,66! (!G19&5H9&6D!*1&'.(,"#4'1&",/#'0# !JJ1"'/'+K!
PUA!#>#"*#>S=D!

#X"D! 73HA!bD!JDA!J%&4A!àDA!:H001B6A!ZD!RDA!^H05&99A!8D!]DA!U5J9H6P&CA!cDA!R166V1%4A!cD!Ñ!+0,6A!ZD!

[#="#\D! $%&! &4&0-&235! I,636! H4?&0.34434-! $*5&99! 0&5&.210! 0&51-432314! 1F! ,! 6H.&0*
IH9-&?! .&.23?&! I1H4?! 21! ,!G,V10! %362151G.,23I3932C! 51G.9&K! 59,66! (!G19&5H9&D!Q5(#
L'1&",/#'0#;!'/'+!9,/#95(J!C%&K!OWXA!"##T<*<TD!

#X#D! :10IH9&OC5%A!eD!bDA!^3&.&4I034PA!@D!'DA!+9110A!:D!`DA!Z5122A!ED!RDA!Z1GG&6&A!RD!QDA!J19&A!ED!

@DA! Z&B&99A! 8D! @D! Ñ! :,P&0A! :D!UD! [#==f\D! $! 5&99! 0&5&.210! 50166*0&,523O32C! ?30&52&?! IC!
,423-&4*?&.&4?&42! 2H434-! 1F! .&.23?&*U'J!G19&5H9,0! F9&K3I3932CD! 6JJ1"!%K!PTA! XX>*
fTD!

#XSD! J%03621.%&0! cD! '199,4?A! ^D! cD! RDA! Z,I034,! )199&06A! cD! U,H03531! J,9O1*J,99&A! Q9103,4!

U,?H0,A!844,!QH99&0A!84?0&B!@D!Z&B&99A!7,B0&45&!cD!Z2&04A!84?0&B!+1?P34!,4?!E,O3?!
@D! J19&D! [#="#\D! U343G,9! 514F10G,2314,9! .9,623532C! &4,I9&6! $JR! 50166*0&,523O32C! 21!

?3FF&0&42!U'J!59,66!((!%&2&01?3G&06D!A9!("%!0!9#B(.'&%C!O[QOVA!"*XD!
#X/D! `9CA!7D!@DA!:&??1&A!$DA!J9&G&426A!JD!ZDA!U,22%&B6A! cD!UDA!^H05&99A!8D!]DA!@V&0*W3&96&4A!7DA!

U5J9H6P&CA! cD! Ñ! R166V1%4A! cD! [#==T\D! E36.,0,2&! 2%&0G1?C4,G356! -1O&0434-! $! 5&99!

0&5&.210*U'J*(! 342&0,523146! 3G.935,2&! &K2034635! F,52106! 34! -H3?34-!U'J! 0&620352314D!

3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#'0#A9!("9(C#'0#%5(#S"!%(I#A%,%(C#'0#?J(&!9,!TUPA!
TT/"*TD!

#X>D! RHI261O,!@A!ZD*:D! cDA!J0,BF10?!QA!E,3!ZA!U,00,5P!^A!@,..9&0! c]D! [#==f\D!E3FF&0&42!)q!

JERS6!J,4!R&O&,9!2%&!(4%&0&42!U'J!R&,523O32C!1F!+&0G934&*`451?&?!$JR!)!R&-3146D!

3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#'0#A9!("9(C!TUQA!<f>"*<f>TD!
#XTD! :&&*J%&4-!Z3GA!7D!àDA!U,0P!(D!+0&&4&A!W35%19,6D!RD!cD!+,6513-4&D!["ffT\D!J142019!1F!U'J!

0&620352314!1F!$JR!)p!JER"!,4?!JER#D!A9!("9(!OXPA!fTS*fTTD!
#X<D! Q&4-A!EDA!:14?A!JD!cDA!`9CA!7D!@DA!U,C4,0?A!cD!Ñ!+,053,A!@D!JD![#==<\D!Z20H52H0,9!&O3?&45&!

F10!,!-&0G934&*&451?&?!$!5&99!0&5&.210*G,V10!%362151G.,23I3932C!51G.9&K!342&0,52314!

Ö51?14ÖD!E,%1&(#!JJ1"'/'+K!WA!f<>*XSD!
#XXD! Z%,1?14-! E,3A! `D! ZD! 'DA! @30,! RHI261O,A! c,G&6! Z5122*:01B4&A! Q0,45&6! J0,BF10?A!

]%324&C!8D!U,5?14,9?A! c1%4!]D!@,..9&0A!^%393..,!U,00,5PD! [#==X\D!J01660&,523O&!$!

5&996! 6.1293-%2! 2%&! -&0G934&! 0H9&6! F10! pq! $! 5&99! 0&5&.210! 342&0,523146! B32%! U'J!
G19&5H9&6D!6JJ1"!%K!OWA!S#/*SS/D!

#XfD! Z5122!RD!:H001B6A!àD!JDA! cH93,!@D!805%I19?A!Q9&H0!`D!$C4,4A!$0,O36!:&??1&A!7,06!@V&0*

W3&96&4A! c1%4! cD! U39&6A! R,V3O! @%,44,A! E&436! cD! U166A! bH! J%3%! 73HA! Z2&.%,43&! +0,6A!

7CH?G39,! @162&4P1A! R&I&P,%! UD! :0&44,4A! J0,3-! ZD! J9&G&426A! 84?0&B! +D! :011P6A!
842%14C!]D!^H05&99A!c,G&6!U5J9H6P&CA!,4?!c,G3&!R166V1%4D![#="=\D!',0?!B3034-!1F!$!

5&99!0&5&.210!6.&53F3532C!F10!2%&!G,V10!%362151G.,23I3932C!51G.9&K!36!H4?&0.344&?!IC!

$JR! ,?,.2,I3932CD! 3&'9((I!"+C# '0# %5(# E,%!'",/# ?9,I(JK# '0# A9!("9(C! TUXA! "=T=X*
"=T"SD!

#f=D! UD!cD!]39614A!UD!$DA!cD!$01B6?,9&D!["ff<\D!+&41G35!10-,43_,2314!1F!,!%HG,4!P399&0!5&99!

34%3I3210C!0&5&.210!-&4&D!Q!CC1(#,"%!+("CA!></*><fD!
#f"D! 8D! Z&9O,PHG,0A! jD! ZDA! WD^,9,436,GCA! RD! ZD@D! J%,-,423A! :D! EH.142D! ["ff<\D! +&41G35!

10-,43_,2314! ,4?! ,99&935! .19CG10.%36G!1F! 2%&! %HG,4! P399&0! 5&99! 34%3I3210C! 0&5&.210!
-&4&!@(R!"=SD!Q!CC1(#,"%!+("C!SVA!>T/*><SD!

#f#D! :DEH.142A!8D!ZDA!jDZ2&FF&46D!["ff<\D!$%&!P399&0!5&99!34%3I3210C!0&5&.210!-&41G35!0&-314!

14!%HG,4!5%01G161G&!"fL"SD/D!Q!CC1(#,"%!+("C!SVA!>><*>TSD!
#fSD! `D!:,P&0A!8D!ED!8DA!cD!'D!^%3993.6A!+D!RD!ZH2%&09,4?!,4?!7D!7D!7,43&0D!["ff>\D!W,2H0,9!P399&0!

5&99! 0&5&.210! F10! '78*:! ,9912C.&6A! W@:"*! G,.! .1632314! "fL"SD/D! P5&'J'C'J(#
B(C(,&95!PA!>""D!



!
!

#X=!

#f/D! R1I&021!:3,66143A!JD!JDA!U35%&9,!Q,951A!Z3G14&22,!)&0?3,43A!J036234,!:122341A!U,663G1!

)32,9&A!R1G,4,!J142&A!89&66,4?01!^1--3A!89&66,4?01!U10&22,! ,4?!710&4_1!U10&22,D!
["ffT\D! $%&! %HG,4! 9&HP15C2&! ,423-&4! ['78\*J*6.&53F35! á,523O,210Cá! 10! á34%3I3210Cá!

4,2H0,9! P399&0! 5&99! 0&5&.2106! ?36.9,C! %3-%9C! %1G191-1H6! &K20,5&99H9,0! ?1G,346! IH2!

?3FF&0!34!2%&30!20,46G&GI0,4&!,4?!3420,5C21.9,6G35!.1023146D!L'1&",/#'0#*).(&!J("%,/#
M(I!9!"(!TWPA!T/>*T>=D!

#f>D! @,26HG3!U,&4,P,A!$D!cDA!E,O3?!(!Z2H,02!,4?!`!bO144&!c14&6D!["fff\D!J0C62,9!620H52H0&!

1F! 2%&! %HG,4! .>X! P399&0! 5&99! 34%3I3210C! 0&5&.210! [@(R#E7S\! 6.&53F35! F10! '78*JBS*

0&9,2&?!U'J!59,66!(D!A%&19%1&(!XA!Sf"*SfXD!
#fTD! Q,4! sRA! 7D! `DA!]39&C! EJD! [#=="\D! J0C62,9! 620H52H0&! 1F! 2%&! %HG,4! 4,2H0,9! P399&0! 5&99!

34%3I3210C!0&5&.210!@(R#E7"é'78*JB/!51G.9&KD!E,%1&(#!JJ1"'/'+K!OA!/>#*/T=D!
#f<D! +0&-!8D!Z4C?&0A!8D!+D!:DA!,4?!^&2&0!ED!ZH4D!["fff\D!J0C62,9!620H52H0&!1F!2%&!'78*JBS!

,9912C.&*6.&53F35!P399&0!5&99! 34%3I3210C!0&5&.210!@(R#E7#D!3&'9((I!"+C#'0#%5(#E,%!'",/#
?9,I(JK#'0#A9!("9(C!VQA!SXT/*SXTfD!

#fXD! c&FF0&C!JD!:1C34-214A!ZD!8D!UDA!^&2&0!Z5%H5PA!84?0&B!+D!:011P6!Ñ!^&2&0!ED!ZH4D![#===\D!

J0C62,9! 620H52H0&! 1F! ,4! W@! 5&99! 3GGH41-91IH934*93P&! 0&5&.210! 34! 51G.9&K! B32%! 326!

59,66!(!U'J!93-,4?D!E,%1&(!SURA!>S<*>/SD!
#ffD! +0,&FA! $DA!U1&62,A! 8D! @DA!W10G,4A! ^D! cDA! 8I3*R,5%&?A! 7DA! ),-1A! 7DA! e9?&0!8-H39,0A! 8D!UDA!

+9&3G&0A!UDA!',GG14?A!cD!8DA!+H&2%9&34A!7D!8DA!:H6%4&99A!ED!8DA!R1I34614A!^D!cD!Ñ!^,0%,GA!

^D! [#==f\D!@(R#EZ/! 36! ,!.01?H52!1F! -&4&! 514O&06314!B32%!@(RSE7#! 2%,2! 34201?H5&?!

6.&53F3532C! F10! '78*8;""! B%39&! ?3G3436%34-! ,O3?32C! F10! '78*JD! Q5(# L'1&",/# '0#
().(&!J("%,/#J(I!9!"(!OUQA!#>><*<#D!

S==D! )3O3,4A!cD!^DA!EH45,4A!RD!JDA!:&00CA!RDA!edJ14410A!+D!UDA!R&3?A!'D!'DA!:&??1&A!$DA!+0,6A!ZDA!

Z,H4?&06A!^D!UDA!e96%34,A!UD!8DA!]3?V,V,A!cD!UD!7DA!',0.H0A!JD!UDA!734A!cDA!U,91O&62&A!ZD!UDA!

^035&A!ED!8DA!7,F142A!:D!8D!^DA!U5)35,0A!ED!]DA!J9&G&426A!JD!ZDA!:011P6A!8D!+D!Ñ!R166V1%4A!cD!
[#=""\D! @399&0! 5&99! 3GGH41-91IH934*93P&! 0&5&.210! SE7"*G&?3,2&?! 0&51-432314! 1F!

%HG,4!9&HP15C2&!,423-&4!:D!E,%1&(!SXVA!/="*/=>D!
S="D! Z,H9LH34A!gDA!+,6234&9A!7D!WD!Ñ!)3O3&0A!`D![#==S\D!J0C62,9!620H52H0&!1F!2%&!%HG,4!4,2H0,9!

P399&0! 5&99! ,523O,234-! 0&5&.210! @(R#EZ#! [JE">XV\D! Q5(# L'1&",/# '0# ().(&!J("%,/#
J(I!9!"(!TVXA!fSS*XD!

S=#D! QHA!7DA!',_&6A!:D!Ñ!:H06%2C4A!ED!WD! [#=""\D!$%&! F3062! (-!?1G,34!1F!@(RSE7"!5142,526!

U'J!59,66!(!,2!,!6&514?,0C!632&D!L'1&",/#'0#!JJ1"'/'+K!TWXA!"X"T*#>D!
S=SD! E1H&PA!ED!JDA!J19,421431A!8D!EDA!:3GI&0A!:D!WDA!W&3?&0GC&0A!]D!cDA!R&&O&6A!RD!@DA!892&0A!+DA!

892F&9?A!UDA! c1%4614A!RD!^DA!J,0034-214A!UDA!eÖJ14410A!ED!'D!Ñ!`O,46A!ED!$D![#=""\D!@(R!

^19CG10.%36G6!U1?H9,2&!^&.23?&*E&.&4?&42!:34?34-!21!,4!U'J!J9,66!(!73-,4?!B32%!

,!:BT!U123FD!3N'A#.,%5'+("C!XA!&"=="S"TD!
S=/D! J,G.I&99A! @D! ZD! Ñ! ^H0?CA! 8D! @D! [#=""\D! Z20H52H0&lFH452314! 1F! %HG,4! P399&0! 5&99!

3GGH41-91IH934*93P&! 0&5&.2106i! 9&66146! F01G! .19CG10.%36G6A! &O19H2314A! 50C62,9!

620H52H0&6!,4?!GH2,23146D!6JJ1"'/'+K!TPOA!S">*#>D!
S=>D! c&FF0&C! JD! :1C34-214A! 8D! +D! :DA! ^&2&0! ED! ZH4D! [#=="\D! Z20H52H0&! 1F! P399&0! 5&99!

3GGH41-91IH934*93P&! 0&5&.2106! ,4?! 2%&30! 0&51-432314!1F! 2%&! 59,66! (!U'J!G19&5H9&6D!

6JJ1"'/'+!9,/#B($!(FC!TWTA!TT*<XD!
S=TD! c&FF0&C! JD! :1C34-214A! ^D! ED! ZD! [#=="\D! 8! 620H52H0,9! .&06.&523O&! 14! U'J! 59,66! (!

0&51-432314!IC!P399&0!5&99! 3GGH41-91IH934*93P&!0&5&.2106D!M'/(91/,&#!JJ1"'/'+K!PWA!
"==<*"=#"D!

S=<D! bHA!:DA!Q146&5,A!ED!^D!8D!cDA!eÖR1H0P&A!ZD!UD!Ñ!:&0G,4A!^D!]D![#==f\D!^012&,6&!J9&,O,-&!

Z32&6!34!'()*"!-."#=!R&51-43_&?!IC!8423-&4!^015&6634-!`4_CG&6!80&!J146&0O&?!,4?!
715,2&?!,2!R&5&.210!:34?34-!Z32&6D!L'1&",/#'0#=!&'/'+K!WSA!">"S*">#TD!

S=XD! J%&4A!'DA!W?%91OHA!àD!UDA!73HA!EDA!^102&0A!7D!JDA!Q,4-A!cD!]DA!E,0P1A!ZDA!:015PG,4A!UD!8DA!

U3H0,A!$DA!:0HGG&A!àD!7DA!Z5%4&3?&B34?A!8DA!^3&5%15P,*$015%,A!8DA!J&6,A!@D!$DA!Z&9,A! cDA!



!
!

#X"!

JH4-A!$D!EDA!$12%A!(DA!^&0&C0,A!QDA!bHA!gD!+DA!E1H&PA!ED!JDA!@,HFG,44A!ED!`DA!899&4A!$D!UD!Ñ!

],9P&0A!:D!ED! [#="#\D!$JR!591412C.&6!G1?H9,2&! 2%&!.012&523O&!&FF&52!1F!'78!59,66! (!
G19&5H9&6!34!'()*"!34F&52314D!E,%1&(#!JJ1"'/'+K!TPA!Tf"*<==D!

S=fD! 89G&3?,A!cD!RDA!^035&A!ED!8DA!^,.,-41A!7DA!80P1HIA!àD!8DA!Z,H5&A!EDA!:10462&34A!`DA!86%&0A!$D!

`DA! Z,G03A! 8DA! Z5%4H03-&0A! 8DA! $%&1?101HA! (DA! J162,-9319,A! EDA! R1H_31HKA! JDA! 8-H2A! 'DA!

U,05&934A!8D!+DA!E1H&PA!EDA!8H20,4A!:D!Ñ!8..,CA!)D! [#==<\D! ZH.&0310! 5142019!1F!'()*"!
0&.935,2314!IC!JEXY!$!5&996!36!0&F9&52&?!IC!2%&30!,O3?32CA!.19CFH452314,932CA!,4?!5914,9!

2H041O&0D!Q5(#L'1&",/#'0#().(&!J("%,/#J(I!9!"(!OUSA!#/<S*X>D!
S"=D! $H04IH99A! `D! 7DA! ]14-A! UDA! ],4-A! ZDA! ]&3A! gDA! c14&6A! WD! 8DA! J1401?A! @D! `DA! 89?,GA! EDA!

$H04&0A! cDA! ^&99&-0341A! ^DA! @&&9&A! :D! QDA!]3993,G6A! (DA! Z%,BA!+D!UD!Ñ!:1001BA! ^D! [#==f\D!
@34&2356! 1F! &K.,46314! 1F! &.321.&*6.&53F35! $! 5&99! 0&6.146&6! ?H034-! .03G,0C! '()*"!

34F&52314D!L'1&",/#'0#!JJ1"'/'+K!TWOA!<"S"*/>D!
S""D! U,2%3,6! 735%2&0F&9?A! ED! UDA! $%,3! EH14-! '14-! JH4-A! @,23&! 7D! ]3993,G6A! U35%,&9! $D!

],034-A! c34-%&!'H,4-A! Q910&453,! ^&0&C0,A! 8935V,! $015%,A! +10?14! cD! Q0&&G,4A! `035! ZD!
R16&4I&0-A! :0H5&! ED! ],9P&0! ,4?! gH! +D! bHD! [#==X\D! $&91G&0,6&! ,523O32C! 1F! '()*

"é6.&53F35! JEXY! $! 5&996*! 5146232H23O&! H.*0&-H9,2314! 34! 51420199&06! ,4?! 6&9&523O&!

3450&,6&!IC!I915P,?&!1F!^E!93-,4?!"!34!.01-0&66106D!:/''I!TTOA!ST<f*STX<D!
S"#D! U3-H&9&6A!ZD!8DA!7,I10351A!8D!JDA!Z%H.&02A!]D!7DA!Z,II,-%3,4A!UD!ZDA!R,I34A!RDA!',99,%,4A!JD!

]DA!),4!:,,09&A!EDA!@162&46&A!ZDA!U3&?&G,A!QDA!U57,H-%934A!UDA!`%9&0A!7DA!U&25,9FA!cDA!73HA!

ZD!Ñ!J144106A!UD![#==#\D!'()*6.&53F35!JEXY!$!5&99!.0193F&0,2314!36!51H.9&?!21!.&0F1034!

&K.0&66314!,4?!36!G,342,34&?!34!414.01-0&66106D!E,%1&(#!JJ1"'/'+K!PA!"=T"*XD!
S"SD! :&226A! UD! RDA! W,614A! UD! JDA! ]&62A! ZD! UDA! E&! R16,A! ZD! JDA! U3-H&9&6A! ZD! 8DA! 8I0,%,GA! cDA!

7&?&0G,4A!UD!UDA!:&4321A!cD!UDA!+1&.F&02A!^D!8DA!J144106A!UDA!R1&?&0&0A!UD!Ñ!@1H.A!RD!8D!

[#==T\D! '()! 414.01-0&66106! .0&F&0&423,99C! G,342,34! %3-%9C! FH452314,9! '()*6.&53F35!

JEXY!$!5&996D!:/''I!TUXA!/<X"*fD!
S"/D! E1H-9,6!QD!W3K14A!8D!RD!UD!$DA!c1%4!+D!`9O34A!J%,09&6!RD!R3__,A!c1%4!+,99B&C!Ñ!84?0&B!cD!

U5G35%,&9D! ["fXX\D! '()*"! -,-*6.&53F35! 5C2121K35! $! 9CG.%15C2&6! ?&F34&?! B32%!

0&51GI34,42!O,55343,!O30H6!,4?!6C42%&235!.&.23?&6D!E,%1&(!PPQA!/X/*/XTD!
S">D! Z20&&5PA!'DA!735%2&0F&9?A!UDA!892&0A!+DA!U&3&0A!8DA!$&3-&4A!WDA!b,6634&*E3,IA!:DA!Z3?%HA!'D!

@DA! 73229&A! ZDA!@&99&%&0A!8DA!R1H2CA! cD! ^DA! R16&4I&0-A! `D! ZDA! Z&P,9CA!RD! ^DA!],9P&0A!:D!ED!Ñ!

892F&9?A!UD! [#==<\D!R&51-432314!1F! ,!?&F34&?! 0&-314!B32%34!.#/!-,-!IC!JEXY!$! 5&996!

?H034-! .03G,0C! %HG,4! 3GGH41?&F353&45C! O30H6! 2C.&! "! 34F&52314! 34! 34?3O3?H,96!
&K.0&6634-!.012&523O&!'78!59,66!(!,99&9&6D!L'1&",/#'0#=!&'/'+K!WTA!<<#>*S"D!

S"TD! +,1A!gDA!:,6%301O,A!8DA! (O&06&4A!8D!@DA!^%,30A! cDA!+1&?&02A! cD! cDA!:H5%I34?&0A!ZDA!'1126A!@DA!

)9,%1OA! EDA! 892F&9?A!UDA! eÖ:03&4A! ZD! cD! Ñ! J,0034-214A!UD! [#==>\D! 8(EZ! 0&620352314! '78!

,9912C.&6!2,0-&2!?3623452!342&0O,96!1F!'()*"!.,2%1-&4&636D!E,%1&(#J(I!9!"(!TTA!"#f=*#D!
S"<D! Z5%4&3?&B34?A!8DA!:015PG,4A!UD!8DA!b,4-A!RDA!8?,GA!RD!(DA!73A!:DA!7&!+,99A!ZDA!R34,9?1A!JD!

RDA! J0,--6A! ZD! 7DA! 899-,3&0A! RD! 7DA! ^1B&0A! @D! 8DA! @H42_&4A! $DA! $H4-A! JD! ZDA! 7,:H2&A!UD! gDA!

UH&99&0A! ZD! UDA! ',00&0A! $DA! U5U35%,&9A! 8D! cDA! +1H9?&0A! ^D! cDA! 83P&4A! JDA! :0,4?&0A! JDA!

@&99&%&0A!8D!ED!Ñ!899&4A!$D!UD![#==<\D!`65,.&!F01G!2%&!?1G34,42!'78*:#<*0&620352&?!
5C2121K35!$*9CG.%15C2&! 0&6.146&! 34!+,-! 36!,66153,2&?!B32%!,!?0,G,235! 0&?H52314! 34!

%HG,4!3GGH41?&F353&45C!O30H6!2C.&!"!0&.935,2314D!L'1&",/#'0#=!&'/'+K!WTA!"#SX#*fSD!
S"XD! Q&&4&CA!UD!`DA!$,4-A!bDA!R116&O&92A!@D!8DA!7&693&A!8D!cDA!U5(4216%A!@DA!@,02%,6A!WDA!],9P&0A!

:D! ED! Ñ! +1H9?&0A! ^D! cD! RD! [#==/\D! (GGH4&! `65,.&! ^0&5&?&6! :0&,P2%01H-%! 'HG,4!
(GGH41?&F353&45C! )30H6! $C.&! "! )30&G3,! ,4?! :01,?&434-! 1F! 2%&! JC2121K35! $*

7CG.%15C2&! R&6.146&! 34! ,4! '78*:#<*^16323O&! 714-*$&0G*W14.01-0&6634-! J%39?D!

L'1&",/#'0#=!&'/'+K!XWA!Xf#<*XfS=D!
S"fD! ^%3993.6!R`A!RD*cD!ZDA!W3K14!EQA!+125%!QUA!`?B,0?6!c^A!e-H49&63!8eA!`9O34!c+A!R12%I,0?!

c8A! :,4-%,G! JRA! R3__,! JRA! &2! ,9D! ["ff"\D! 'HG,4! 3GGH41?&F353&45C! O30H6! -&4&235!

O,03,2314!2%,2!5,4!&65,.&!5C2121K35!$!5&99!0&51-432314D!E,%1&(!PRSA!/>S*/>fD!



!
!

#X#!

S#=D! +1H9?&0!^cA!:D!JDA!$,4-!bA!$0&GI9,C!JA!J19I&02!R8A!8??1!UUA!R16&4I&0-!`ZA!W-HC&4!$A!

899&4!RA!$015%,!8A!892F&9?!UA!'&!ZA!:H45&!UA! QH4P%1H6&0!RA!^&9214!Z(A!:H05%&22! Z@A!
U5(4216%!@A!@10I&0!:$A!],9P&0!:ED![#=="\D!`O19H2314!,4?!20,46G366314!1F!62,I9&!J$7!

&65,.&!GH2,23146!34!'()!34F&52314D!E,%1&(!STOA!SS/*SSXD!
S#"D! 735%2&0F&9?A! UDA! @,O,4,-%A! ED! +DA! ]3993,G6A! @D! 7DA! U1_,A! :DA! UH3A! ZD! @DA! U3H0,A! $DA!

Z3O,GH02%CA! RDA! 899-,3&0A! RDA! ^&0&C0,A! QDA! $015%,A! 8DA! Q&&4&CA! UDA! +,4?%3A! RD! $DA!
R16&4I&0-A!`D!ZDA!892F&9?A!UDA!899&4A!$D!UDA!899&4A!RDA!],9P&0A!:D!EDA!ZH4?I&0-A!`D!cD!Ñ!bHA!gD!

+D![#==<\D!8!O30,9!J$7!&65,.&!GH2,2314!9&,?34-!21!3GGH41-91IH934*93P&!20,46503.2!/*

G&?3,2&?! FH452314,9! 34%3I32314!1F!GC&91G1415C235!5&996D!Q5(#L'1&",/#'0#().(&!J("%,/#
J(I!9!"(!OUSA!#X"S*#/D!

S##D! E&,4! RD! U,??&4A! cD! JD! +DA! c,5P! 7D! Z201G34-&0A! E14! JD! ]39&CD! ["ff#\D! $%&! $%0&&*

E3G&46314,9! Z20H52H0&! 1F! '78*:#<! ,2! #D"! 8! R&619H2314! ZH--&626! ,! +&4&0,9!

U&5%,436G!F10!$3-%2!^&.23?&!:34?34-!21!U'JD!P(//!XUA!"=S>*"=/XD!
S#SD! $D! ZD! c,0?&2_PCA! ]D! ZD! 7DA! RD! 8D! R1I34614A! ED! RD! U,??&4! Ñ! ED! JD! ]39&CD! ["ff"\D!

(?&423F35,2314!1F!6&9F!.&.23?&6!I1H4?!21!.H03F3&?!'78*:#<D!E,%1&(A!S#T*S#fD!
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'35P934-A! ZDA! R3??&99A! 7DA! J%&4A! QDA! 7H__3A! +DA! `?B,0?6A! 8DA! ^%3993.6A! RDA! ^0,?1A! cD! +D! Ñ!
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S#>D! U,0234A!UD!^DA!s3A!bDA!+,1A!gDA!b,G,?,A!`DA!U,0234A!cD!WDA!^&0&C0,A!QDA!J191GI1A!ZDA!:01B4A!

`D! `DA! Z%H.&02A! ]D! 7DA! ^%,30A! cDA! +1&?&02A! cD! cDA! :H5%I34?&0A! ZDA! @30PA! +D! EDA! $&9&423A! 8DA!
J144106A!UDA! eÖ:03&4A! ZD! cDA!],9P&0A! :D! EDA! ^,0%,GA! ^DA! E&&P6A! ZD! +DA!U5)35,0A! ED!]D!Ñ!

J,0034-214A!UD! [#==<\D! (44,2&!.,024&06%3.!1F!'78*:!,4?!@(RSE7"!6HI2C.&6!,-,3462!

'()*"D!E,%1&(#+("(%!9C!PVA!<SS*/=D!
S#TD! b34-!s3A!UD!^D!UDA!g3,1V3,4-!+,1A!736,! c,51I614A! c,G&6! cD!+1&?&02A!ZH6,4!:H5%I34?&0A!

+0&-10C! ED! @30PA! Z2&.%&4! cD! ed:03&4A! c1%4! $01B6?,9&A! U,0C! J,0034-214D! [#==T\D!

@(Rl'78! ^9&31201.36Gi! ^012&52314! ,-,3462! :12%! '()! ,4?! e..102H436235! (4F&523146D!

3N'A#.,%5'+("C!OA!&<fD!
S#<D! U,0234A!UD!^DA!+,1A!gDA!7&&A!cD!'DA!W&9614A!+D!]DA!E&2&96A!RDA!+1&?&02A!cD!cDA!:H5%I34?&0A!ZDA!
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S#XD! 892&0A! +DA! U,0234A! UD! ^DA! $&3-&4A! WDA! J,00A! ]D! 'DA! ZH651O35%A! $D! cDA! Z5%4&3?&B34?A! 8DA!

Z20&&5PA!'DA!],034-A!UDA!U&3&0A!8DA!:0,4?&0A!JDA!73F614A!cD!EDA!899&4A!$D!UDA!J,0034-214A!UD!

Ñ! 892F&9?A! UD! [#==<\D! E3FF&0&423,9! 4,2H0,9! P399&0! 5&99! G&?3,2&?! 34%3I32314! 1F! '()*"!
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S#fD! @3GA!ZDA!^1H0634&*7,H0&42A!cDA!$0H65122A!ZD!UDA!7CI,0-&0A!7DA!Z14-A!bD!cDA!b,4-A!7DA!Q0&45%A!

8D!RDA!ZH4B11A!cD!:DA!7&G3&HKA!ZDA!',46&4A!$D!'D!Ñ!b1P1C,G,A!]D!UD![#==>\D!735&4634-!1F!

4,2H0,9! P399&0! 5&996! IC! %162! G,V10! %362151G.,23I3932C! 51G.9&K! 59,66! (! G19&5H9&6D!
E,%1&(!SPQA!<=f*"SD!

SS=D! 84F1663A! WDA! 84?0&A! ^DA! +H3,A! ZDA! Q,9PA! JD! ZDA! R1&2C45PA! ZDA! Z2&B,02A! JD! 8DA! :0&61A! )DA!

Q0,66,23A! JDA! R&O3014A! EDA!U3??9&214A! EDA! R1G,-4&A! QDA! j-19343A! ZD! Ñ! )3O3&0A! `D! [#==T\D!
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/#D!
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SS#D! J119&CA!ZDA!g3,1A!QDA!^322A!UDA!+9&,614A!UDA!U5JH99,0A!)DA!:&0-&G,44A!$D!7DA!U5sH&&4A!@D!7DA!

+H&2%9&34A! 7D! 8DA! ^,0%,GA! ^D! Ñ! U399&0A! cD! ZD! [#==<\D! 8! 6HI.1.H9,2314! 1F! %HG,4!
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.&03.%&0,9! I911?! W@! 5&996! 2%,2! 9,5P6! 34%3I3210C! 0&5&.2106! F10! 6&9F*U'J! 36!
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cD!QDA!J&99,A!UDA!J19144,A!UDA!U1%,4,PHG,0A!$DA!'6HA!@D!JDA!EH.142A!:D!Ñ!b1P1C,G,A!]D!

UD! [#==X\D! '78! ,99&9&6! ?&2&0G34&! ?3FF&0&45&6! 34! %HG,4! 4,2H0,9! P399&0! 5&99!
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SSXD! ]19346PC!ZUA!@D!:DA!W&HG,44!8jA!E,43&96!UA!@H462G,4!@cA!]%&26&99!8cA!QH02,?1!URA!
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@&99&%&0A!8D!EDA! ^035&A!ED!8D!Ñ!8..,CA!)D! [#=""\D! `65,.&! F01G!%3-%9C! &FF&523O&!.HI935!

JEXY!$*5&99!591412C.&6!IC!'()D!:/''I!TTWA!#"SX*/fD!
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[^012&,61G&\D!:!'95(J!C%&K!PUA!#<#>*#<S/D!
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S/fD! E0,&4&02A!RDA!7&!+,99A!ZDA!^F,FF&0122A!@D!cDA!7&693&A!8D!cDA!J%&22CA!^DA!:0,4?&0A!JDA!'19G&6A!`D!

JDA!J%,4-A!ZD!JDA!Q&&4&CA!UD!`DA!8??1A!UD!UDA!RH3_A!7DA!R,G?H2%A!EDA!c&&4,A!^DA!892F&9?A!UDA!
$%1G,6A!ZDA!$,4-A!bDA!)&00399A!JD!7DA!E3K14A!JDA!^0,?1A!cD!+DA!@3&.3&9,A!^DA!U,0234&_*^35,?1A!

cDA! ],9P&0A! :D! ED! Ñ! +1H9?&0A! ^D! cD! [#==/\D! (GGH4&! 6&9&52314! F10! ,92&0&?! ,423-&4!

.015&6634-! 9&,?6! 21! 5C2121K35! $! 9CG.%15C2&! &65,.&! 34! 5%01435! '()*"! 34F&52314D!Q5(#
L'1&",/#'0#().(&!J("%,/#J(I!9!"(!TVVA!f=>*">D!

S>=D! 8432,! U393535A! ED! 8D! ^DA! ^&2&0! à3GIB,A! :0H5&! 7D! :112%A! '&9&4! 7D! :01B4A! ^%393..,! cD!

`,62&0I011PA!@,0,!e96&4A!W3519,!R1I34614A!j_3!+39&,?3A! 84?0&B!@D! Z&B&99A! )345&4_1!

J&0H4?191! ,4?! R1?4&C! `D! ^%3993.6D! [#==>\D! JEXY! $! 5&99! &.321.&*F9,4P34-!GH2,23146!
?360H.2!.012&,61G,9!.015&6634-!1F!'()*"!W&FD!Q5(#L'1&",/#'0#6JJ1"'/'+K!TXRA!/T"X*
/T#TD!

S>"D! b1P1G,PHA!bDA!U3H0,A!'DA!$1G3C,G,A!'DA!@,B,4,*$,5%3P,B,A!8DA!$,P3-H5%3A!UDA!@1V3G,A!

8DA!W,-,3A!bDA!(B,G121A!8DA!U,26H?,A!àD!Ñ!803C16%3A!@D![#==/\D!(G.,30&?!^015&6634-!,4?!
^0&6&42,2314! 1F! JC2121K35*$*7CG.%15C2&! [J$7\! `.321.&6! 80&! U,V10! `65,.&!

U&5%,436G6!F01G!J$7!(GGH4&!^0&66H0&!34!'HG,4!(GGH41?&F353&45C!)30H6!$C.&!"!

(4F&52314D!L'1&",/#'0#=!&'/'+K!XWA!"S#/*"SS#D!
S>#D! à%,4-A! ZD!JDA!U,0234A!`DA! Z%3G,?,A!UDA!+1?F0&CA! ZD!:DA! Q035P&A! cDA! 715,6201A! ZDA! 7,3A!WD!bDA!

73&I&64CA! ^DA! J,09614A! cD! UDA! :0HGG&A! JD! cDA! e-I&5%3&A! eD! 8DA! J%&4A! 'DA! ],9P&0A! :D! EDA!

:0HGG&A! àD! 7DA! @,O,4,-%A! ED! +D! Ñ! 7&! +,99A! ZD! [#="#\D! 8G341.&.23?,6&! 6HI620,2&!

.0&F&0&45&!,FF&526!'()!&.321.&!.0&6&42,2314!,4?!.0&?3526!3GGH4&!&65,.&!.,22&046!34!
'()*34F&52&?!34?3O3?H,96D!L'1&",/#'0#!JJ1"'/'+K!TWWA!>f#/*S/D!

S>SD! J93O&! UD! +0,CA! cD! 7DA! c14,2%,4! UD! Z5%,.301A! c1%4! ED! 892G,4A! U,0P! 8D! ]342&06A! U&-!

J01G.214A!UH13!713A!ZG0323!@D!@H4?HA!U,0P!UD!E,O36!,4?!$%1G,6!JD!U&03-,4D!["fff\D!

Q0&LH&45C!1F!J9,66!(!'78*R&620352&?!8423*'()!JEXY!Y!$!J&996!34!(4?3O3?H,96!R&5&3O34-!
'3-%9C! 8523O&! 84230&201O30,9! $%&0,.C! ['88R$\D! Q5(# L'1&",/# '0# 6JJ1"'/'+K! TQOA!
"<X=*"<XXD!

S>/D! Z14-!'A!^D! cDA!J,3!QA!:%,22,5%,0C,!$A!73!'A! (C&0!ZZA!:,0!@cA!E&5P&0! cUA!+114&2399&P&!WA!

73H! U@A! :&0-! 8A! '10,! :A! E034P&0! UZA! `H?,39&C! cA! ^35P&0,9! cA! U11?C! U8A! Q&00,03! +A!
U5U35%,&9!8A!^&0&9614!8ZA!Z%,B!+UA!',%4!:'A!',C4&6!:QA!+,1!QD![#="#\D!(G.,52!1F!

3GGH4&!&65,.&!GH2,23146!14!'()*"!F324&66!34!2%&!5142&K2!1F!2%&!51-4,2&!20,46G322&?i!

F1H4?&0!-&41G&D!B(%&'$!&'/'+K!VA!XfD!
S>>D! `?B,0?6A! JD! $DA! ^F,FF&0122A! @D! cDA! +1H9?&0A! ^D! cDA! ^%3993.6A! RD! `D! Ñ!'19G&6A! `D! JD! [#==>\D!

(420,.,23&42!&65,.&!34!2%&!8;=#="*0&620352&?!&.321.&!Z7bW$)8$7!?03O&6!&O19H2314!1F!
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/#<D! ^,.,-41A! 7DA! 892&0A! +DA! 8661HG1HA! 7DA!UH0.%CA! RD! 7DA! +,053,A! QDA! J912&2A! :DA! 7,06&4A!UDA!

:0,3I,42A! UDA! U,05&934A! 8D! +DA! J162,-9319,A! EDA! 892F&9?A! UDA! @,29,G,A! JD! Ñ! 8H20,4A! :D!

[#=""\D! J1G.0&%&463O&! ,4,9C636! 1F! O30H6*6.&53F35! $*5&996! .01O3?&6! 59H&6! F10! 2%&!
F,39H0&!1F!2%&0,.&H235!3GGH43_,2314!B32%!87)8J*'()!O,5534&D!?6@A!ORA!#<*STD!

/#XD! $&4IH65%A! UDA! (-4,23H6A! RDA! $&G5%H0,A! )DA! W,I3A! +DA! $3..9&0A! :DA! Z2&B,02*c14&6A! +DA!

Z,9,_,0A! 8D! UDA! Z,H&0G,44A! jDA! Z2,%9*'&443-A! JD! Ñ! jI&09,A! @D! [#="#\D! R36P! 1F!

3GGH41?&F353&45C! O30H6! 34F&52314! G,C! 3450&,6&! B32%! O,5534&*34?H5&?! 3GGH4&!
0&6.146&D!L'1&",/#'0#=!&'/'+K!WQA!"=>SS*fD!

/#fD! +,0I15_3! EWA! 'D! EDA! ]39&C! EJD! ["ff#\D! '78*8#*.&.23?&! 51G.9&K&6i! 0&F19?34-! ,4?!

50C62,993_,2314!1F!G19&5H9&6!&K.0&66&?!34!`65%&035%3,!5193!,4?!51G.9&K&?!B32%!634-9&!
,423-&435!.&.23?&6D!3&'9((I!"+C#'0#%5(#E,%!'",/#?9,I(JK#'0#A9!("9(C!WVA!S/#f*S/SSD!

/S=D! $6HG121A!@DA!`V3G,A!EDA!@HG,-,3A!(D!Ñ!80,P,B,A!$D![#==S\D!^0,5235,9!51463?&0,23146!34!

0&F19?34-!.012&346!F01G!3459H6314!I1?3&6D!3&'%(!"#*).&(CC!'"#,"I#31&!0!9,%!'"!OWA!"*XD!
/S"D! ^,H9! `G69&CA! :D! 7DA! ]3993,G! +D! Z5122! ,4?! @&O34! J1B2,4D! [#="=\D! Q&,2H0&6! ,4?!

E&O&91.G&42! 1F! J112D! ?9%,# P&KC%,//'+&,.5!9,# A(9%!'"#@# U# :!'/'+!9,/# P&KC%,//'+&,.5K!
QQA!/XT*>="D!

/S#D! :0351-4&!+DA!:D!`DA!:0,4?9!UDA!Q9&46IH0-!JDA!@&99&0!^DA!^,5310&P!]DA!Ñ!R1O&063!^A!ZD!8DA!

ZG,02! eDZDA! )140%&34! JDA!]1G,5P! $DeD! [#=""\D! :jZ$`R! #D""D#! &?32D! +91I,9! ^%,634-!
72?DA!J,GI03?-&D!

/SSD! ^D!ED!8?,G6A!^D!)D!8DA!+D!:H4På5_3A!)D!:D!J%&4A!(D!]D!E,O36A!WD!`5%11!96A!cD!cD!'&,??A!7D*]D!

'H4-A!+D!cD!@,.0,9A!RD!]D!+0166&*@H4629&O&A!8D!cD!U5J1CA!WD!]D!U103,02CA!RD!e&FF4&0A!RD!cD!

R&,?A! ED! JD! R35%,0?614A! cD! ZD! R35%,0?614A! $D! JD! $&0B3993-&0! ,4?! ^D! 'D! àB,02D! [#="=\D!
^'`W(gi! ,! 51G.0&%&463O&! ^C2%14*I,6&?! 6C62&G! F10! G,501G19&5H9,0! 620H52H0&!

619H2314D!?9%,#P&KC%,//'+&,.5!9,!4QQA!#"S*##"D!
/S/D! :,P&0A!WD!8DA!Z&.2A!EDA!c16&.%A!ZDA!'1962A!UD!cD!Ñ!U5J,GG14A!cD!8D![#=="\D!`9&520162,2356!

1F! 4,416C62&G6i! ,..935,2314! 21!G35012HIH9&6! ,4?! 2%&! 03I161G&D! 3&'9((I!"+C# '0# %5(#
E,%!'",/#?9,I(JK#'0#A9!("9(C#'0#%5(#S"!%(I#A%,%(C#'0#?J(&!9,!VWA!"==S<*/"D!

/S>D! (GGH?&KD! [#="=\D! +&4&0,9! 62,3434-! .015&?H0&! U'J! E&K20,G&0! *! ^:UJÖ6D! (4!

3&'%'9'/CA!J1.&4%,-&4D!
/STD! U392&4C3*:312&5D!U3501*U8JZ!GRW8!(619,2314!@32!*!Z%102!^0121519A!8HIH04A!J8D!

/S<D! 8..&9!'A!@D!]DA!@H%4&!UA!'è96G&C&0!UA!@1994I&0-&0!ZA!@H%9G,44!ZA!]&366!`A!à&32_!UA!

]H5%&0.F&443-! @A! :1B4&66! ^A! Z3&.&0! cD! [#==/\D! $%&! Z19O&42*(4,55&663I9&! JC6T<!

R&63?H&! 1F! '78*:#<! J14203IH2&6! 21! $! J&99! R&51-432314! 1F! '78*:#<l^&.23?&!
J1G.9&K&6D!L'1&",/#'0#6JJ1"'/'+K!TXPA!T>T/*T><SD!

/SXD! 89O,0&_A! (DA! U,023A! UDA! ),_LH&_A! cDA! J,G,F&32,A! `DA! e-H&2,A! ZD! Ñ! 71.&_! ?&! J,6201A! cD! 8D!

[#=="\D! $%&! JC6*T<! 0&63?H&! 1F! '78*:#<! 34F9H&45&6! 5&99! 6H0F,5&! 62,I3932CA! .&.23?&!

6.&53F3532CA! ,4?!$*5&99! ,423-&4!.0&6&42,2314D!Q5(#L'1&",/#'0#;!'/'+!9,/#95(J!C%&K!OXQA!
/X</=*<D!

!

!

!



!
!

#f"!

!

!

!

"

"

_K !??;%,(&;<"

! &



!
!

#f#!

_KEK 12!"456789"*%,"!5868E">;'.*H;."F.),$&'()%"

_KEKEK F.),$&'()%")0"467"A;*N/"&A*(%"&)%<'.$&'<"0)."?.)';(%";R?.;<<()%"

!

^01?H52314!1F!:#<!%&,OC!5%,34!514620H526! F10!.012&34!&K.0&66314!B,6!H4?&02,P&4! 21!,991B!

F10! 0&F19?34-! ,4?! .01?H52314! 1F! 2%&! '78! :#<=>! G19&5H9&! I1H4?! 21! .&.23?&6! 1F! 342&0&62!

3?&423F3&?! 34! 2%&! ,I1O&! ,4?! .0&O31H6! ,423-&4! .015&6634-! 62H?3&6D! ! $%&6&!:#<=>! 51G.9&K&6!

B399! I&!H6&?! F10! 2&20,G&0!.01?H52314! ,4?! 620H52H0,9! 62H?3&6D!$%&! 6&LH&45&!H6&?! 36! 6&&4! 34!

F3-H0&! >! ,4?! B,6! 1I2,34&?! F01G! 2%&! 842%14C! W19,4! '78! ?,2,I,6&!

[BBBD&I3D,5DHPl3G-2l%9,l\D!!

!

ATGCGGGTCACGGCGCCCCGAACCCTCCTCCTGCTGCTCTGGGGGGCAGTGGCCCTGACCGAGACCTGGGCTATGGGCTC

CCACTCCATGAGGTATTTCCACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCACCGTGGGCTACGTGG

ACGACACGCTGTTCGTGAGGTTCGACAGCGACGCCGCGAGTCCGAGAGAGGAGCCGCGGGCGCCGTGGATAGAGCAGGAG

GGGCCGGAGTATTGGGACCGGGAGACACAGATCTGCAAGGCCAAGGCACAGACTGACCGAGAGGACCTGCGGACCCTGCT

CCGCTACTACAACCAGAGCGAGGCCGGGTCTCACACCCTCCAGAATATGTATGGCTGCGACGTGGGGCCGGACGGGCGCC

TCCTCCGCGGGTACCACCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGAGCTCCTGGACCGCC

GCGGACACGGCGGCTCAGATCACCCAGCGCAAGTGGGAGGCGGCCCGTGTGGCGGAGCAGCTGAGAGCCTACCTGGAGGG

CGAGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAGGAGACGCTGCAGCGCGCGGACCCCCCAAAGACACACG

TGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTG

ACCTGGCAGCGGGATGGCGAGGACCAAACTCAGGACACTGAGCTTGTGGAGACCAGACCAGCAGGAGATAGAACCTTCCA

GAAGTGGGCAGCTGTGGTGGTGCCTTCTGGAGAAGAGCAGAGATACACATGCCATGTACAGCATGAGGGGCTGCCGAAGC

CCCTCACCCTGAGATGGGAGCCGTCTTCCCAGTCCACCGTCCCCATCGTGGGCATTGTTGCTGGCCTGGCTGTCCTAGCA

GTTGTGGTCATCGGAGCTGTGGTCGCTGCTGTGATGTGTAGGAGGAAGAGCTCAGGTGGAAAAGGAGGGAGCTACTCTCA

GGCTGCGTGCAGCGACAGTGCCCAGGGCTCTGATGTGTCTCTCACAGCTTGA 

9%1(/#&'&:;&=[<&W]Q`^_&20Z<&$#g(#@2#&+AH#@&-/.*&+"#&<@+".@6&Z.4A@&=[<&$#g(#@2#&,A+A)A$#G&D#-#/#@2#&
@(*)#/&=[<^^QQ_G&=%1"4%1"+#,&A/#A&$".M$&5/.+#%@E2.,%@1&$#g(#@2#&24.@#,&%@+.&54A$*%,&7#2+./G&a@,#/4%@#&
%@,%2A+#$&$#g(#@2#&($#,&+.&2/#A+#&5/%*#/$&+.&A*54%-6&$#g(#@2#&-/.*&"(*A@&20Z<G& >+A4%2%h#,&A/#A&$".M$&
$#g(#@2#&5/%*#/$&,#$%1@#,&-./&*(+A+%.@&.-&-/##&26$+#%@#&/#$%,(#&+.&$#/%@#G&

&



!
!

#fS!

!

!

$%36! 6&LH&45&! B,6! H6&?! 21! ?&63-4! 2%&! F1991B34-! .03G&06! [F3-! T\! ,4?! 2%&4! 21! ,G.93FC! 2%&!

6&LH&45&!F01G!%HG,4!5EW8!&K20,52&?!F01G!,!:!5&99!934&![0&F\D!$%&!6&LH&45&!B,6!103-34,99C!21!

I&! .01?H5&?! I12%! B32%! ,4?! B32%1H2! 2%&! 5C62&34&! 0&63?H&! ,2! .1632314! T<A! ,6! 2%36! 36! ,! F0&&!

5C62&34&A! B%35%! G,C! %,O&! 0&?H5&?! 0&F19?34-! &FF353&45CD! $%&0&F10&A! .03G&06! B&0&! ,961!

?&63-4&?!F10!2%36!6&52314!1F!2%&!6&LH&45&!B32%!2%&!634-9&!9&22&0!GH2,2314!21!&451?&!,!6&034&!

3462&,?!1F!,!5C62&34&!,2!2%36!.1632314D!$%&!2B1!%,9O&6!1F!2%&!6&LH&45&!B&0&!2%&4!?3-&62&?!IC!

0&620352314! &4?14H59&,6&6! ,2! ,! 59&,O,-&! 632&! &451?&?! 3421! 2%&! .03G&06! ,4?! 0&*93-,2&?D!

'1B&O&0A! 6345&! 12%&0! B10P! 6H--&62&?! 2%,2! 2%36! GH2,2314! ,FF&52&?! &.321.&! I34?34-! 21! 2%&!

51G.9&K/S<h!/SX!2%36!514620H52!B,6!412!514234H&?D!

!

!

9%1(/#&'&Q;&3/%*#/&$#g(#@2#$&-./&A*54%-%2A+%.@&.-&WQ`^_&=#A76&2"A%@&A@,&4%1A+%.@&%@+.&).+"&5d!&QQ)&C<G&A@,&
WGF&A@,&5d!&QV,&CTG&A@,&0GF&7#2+./$G&[%1"+&1/#6&$".M$&+"#&$#2+%.@&.-&+"#&5/%*#/&2.//#$5.@,%@1&+.&A&$+/#+2"&
.-&WQ`^_&$#g(#@2#G&0A/H&1/#6&%@,%2A+#$&+"#&/#$+/%2+%.@&#@,.@(24#A$#&/#2.1@%+%.@&$%+#G&!"#&<!Y&$+A/+&2.,.@&
%$& "%1"4%1"+#,& %@& ).4,& +65#G& !"#& /#$+/%2+%.@& #@,.@(24#A$#$& ($#,& A/#& <G& Z0d:& WG& r=o:& TG& ZTo:& <Z0& 0G&
W<P=:G& <44& 5/%*#/$& M#/#& +#$+#,& -./& 2.*5A+%)%4%+6& A@,& *#4+%@1& +#*5#/A+(/#& ($%@1& Z#+5/%*#/&
C"++5;LLMMMG5/#*%#/)%.$.-+G2.*L@#+5/%*#/L%@,#BG"+*4FG&

!

!

9%1(/#&'&V;&3/%*#/&'#g(#@2#$&-./&'%+#&,%/#2+#,&*(+A1#@#$%$&.-&T6+.$%@#&:`U&+.&!"6*%@#G&!"#&*(+A+#,&)A$#&
%$& $".M@& %@& ,A/H& 1/#6G& 3/%*#/$& M#/#& 2/#A+%@1& ($%@1& 1(%,A@2#& -/.*& +"#& l(%HT"A@1#s& 3/%*#/& 0#$%1@&

C. Forward Tetramerisation Primer 
 
5’CAGACCTCCATGGGCTCCCACTCC ’3 
 
 
D. Reverse Tetramerisation Primer 
 
5’TGCAGATGGATCCTCCCATCTCA’3 

A. Forward Crystallisation Primer 
 
5’ CAGACCTCATATGATGGGCTCCCAC ‘3 
 
 
B. Reverse Crystallisation Primer 
 
5’ CACGTCCTCTCGAGCTCCCATCTCA ‘3 

 

A. Forward Site Directed Mutagenesis Primer 
 
5’ AGGAGGGGCCGGAGTATTGG 3’ 
 
B. Reverse Site Directed Mutagenesis Primer 
 
5’ GTCTCCCGGTCCCAATACTCC 3’ 



!
!

#f/!

3/.1/A*G& <44& 5/%*#/$& M#/#& +#$+#,& -./& 2.*5A+%)%4%+6& A@,& *#4+%@1& +#*5#/A+(/#& ($%@1& Z#+5/%*#/&
C"++5;LLMMMG5/#*%#/)%.$.-+G2.*L@#+5/%*#/L%@,#BG"+*4FG&

!

(2!B,6!,961!4&5&66,0C!21!GH2,2&!2%&!6&LH&45&!,6!,F2&0!6&LH&4534-!2%&!0&6H9234-!514620H526!32!

B,6!?3651O&0&?!2%,2!2%&!:!5&99! 934&!B,6! 34! F,52!6HI2C.&!:;#<=S!,4?!412!6HI2C.&!:;#<=>!,6!

0&LH30&?D!$%&! 634-9&!4H59&123?&!G1?3F35,2314!1F! 2%&! 514620H52!B,6!?14&!H634-! 632&!?30&52&?!

GH2,-&4&636!B32%!6.&53F35!.03G&06!21!2%&!0&-314!21!I&!GH2,2&?![Q3-D<\D!

!

!

9%1(/#&'&N;& '#g(#@2#&A4%1@*#@+&.-&=[<&W]Q`^_& $#g(#@2#& -/.*&<@+".@6&Z.4A@& +/($+& C+.5& $#g(#@2#F&A@,&
$#g(#@2#&.)+A%@#,& -/.*&$#g(#@2%@1& %@$#/+& -/.*&5#+QQ)&7#2+./&M%+"&WQ`^_&A*54%-%#,& -/.*&"(*A@&20Z<&
C33E:J/!`F&($%@1&5/%*#/$&-./&+"#&!`&A@,&/#7#/$#&!`&5/.*.+#/$G&&

&

!

$%&! F34,9! 514620H52! B,6! 2%&4! 6&LH&45&?! ,4?! 51G.,0&?! 21! 2%&! 0&F&0&45&! 6&LH&45&! F10!

O,93?,2314D!$%&!6&LH&45&!,93-4G&42!36!6%1B4!34!F3-H0&!X!F10!2%&!.&2!##I!O&5210!514620H52D!$%&!

O&5210! H6&?! F10! 2%&! 2&20,G&036,2314! 514620H52! B,6! ,! .`$#S?! .9,6G3?! 5142,3434-! ,!



!
!

#f>!

I31234C9,2314! 2,-! ,4?! ,! '36! 2,-D! $%&! O&5210! H6&?! F10! 2%&! 50C62,9936,2314! 514620H52! B,6! ,!

.`$##I!.9,6G3?!B32%1H2!,!I31234C9,2314!2,-D!

!

E&6.32&!6&LH&4534-!2%&!346&02!,4?!6H001H4?34-!.1023146!1F!I12%!O&52106!6%1B34-!2%&6&!B&0&!

3?&4235,9! 21! 2%&! 0&F&0&45&! ,4?! O&5210! 6&LH&45&6A! -11?! &K.0&66314! 1F! 2%&! :#<! %&,OC! 5%,34!

.012&34! B,6! 412! 1I2,34&?! F10! &32%&0! 514620H52D! `K.0&66314! 514?323146! B&0&! O,03&?! ,4?!

6&O&0,9!I,52&03,9!620,346!B&0&!H6&?!IH2!414&!3450&,6&?!&K.0&66314!63-43F35,429CD!Q102H4,2&9CA!

2B1!'78!:#<=>!%&,OC! 5%,34! 514620H526! ?14,2&?! IC! ^,H9! :1B4&66! F10! 51G.,03614! 62H?3&6!

51H9?!I&!H6&?D!:12%!1F! 2%&6&!B&0&!2%&!^7U*"!O&5210A!B32%!2%&!2&20,G&036,2314!O&5210!,-,34!

%,O34-!,!'36!2,-!,4?!,!I31234C9,2314!2,-D!$%&!50C62,9936,2314!O&5210!%,6!,!'36!2,-!149CD!!

!

`K.0&66314! F01G! 2%&6&! O&52106! H634-! ,! 62,4?,0?! .0121519! [U&2%1?! 34! J%,.2&0! <D"D"\! B,6!

01IH62!,4?!2%&!:;#<!I,4?!,2!STPE,!5,4!I&!6&&4!34!9,4&!8!1F!2%&!-&9!34!F3-H0&!fD!q#UA!6&&4!,2!

""PE,!34!I,4?!:A!B,6!&K.0&66&?!F01G!,!.`$#S?!O&5210!514620H52!2%,2!%,?!I&&4!.0&O31H69C!

-&4&0,2&?!34!2%&!9,ID!!

!

9%1(/#&'&_;&NEQ^j&!/%$EY462%@#&'0'&Z.7#B&3<Yd&1#4&$".M%@1&<G&W]Q`^_&)A@,&A+&V\H0A&A@,&WG&SQ*&)A@,&A+&
::H0AI&).+"&5(/%-%#,&-/.*&W[Q:&/01234&%@24($%.@&).,%#$G&

!
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#fT!

$%&!:#<!%&,OC!5%,346!F10!I12%!2&20,G&036,2314!,4?!50C62,9936,2314!%,O&!61!F,0!I&&4!0&F19?&?!

B32%!q#G!,4?!2%&!.&.23?&6!6%1B4!34!$,I9&!"!21!.01?H5&!'78!:#<!G19&5H9&6!5142,3434-!2%&!

@@"=! .015&6634-! O,03,426! 3?&423F3&?! 34! ,423-&4! .015&6634-! 62H?3&6D! Q3-H0&! "=:! 6%1B6! ,4!

,I610.2314!-0,.%!F10!2%&!63_&!&K59H6314!.H03F35,2314!1F!,!0&F19?!1F!:#<!%&,OC!5%,34!B32%!%36!

2,-A! q#G! ,4?! ,! @(""! .&.23?&A! F3-H0&! "=J! 6%1B6! 2%&! %&2&01203G&0! ?H034-! FH02%&0! 63_&!

&K59H6314!.H03F35,2314D!Q3-H0&!""!6%1B6!2%&!.012&34!F01G!&,5%!.&,P!0H4!14!,4!ZEZ!.,-&!-&9D!

$%36! 6%1B6! 2%&!.0&6&45&!1F!I12%!:#<!%&,OC! 5%,34! ,4?l10!q#G! 34! 2%&! F0,523146D! (4!.&,P!JA!

I12%! :#<! ,4?! q#G! ,0&! .0&6&42! 34! &LH,9! ,G1H426A! 6H--&6234-! 32! 5142,346! 5100&529C! F19?&?!

.012&34!,4?!36!2%&0&F10&!2%&!.&,P!1F!342&0&62D!R&F19?34-!B32%1H2!2%&!.0&6&45&!1F!,!.&.23?&!5,4!

,961!I&!H6&?!F10!51G.,03614!,4?!36!6%1B4!34!F3-H0&!"=8D!$,I9&!"!6%1B6!2%&!'78!8;=#="!Z7fA!

Zb"=! ,4?! Z7flZb"=! &65,.&! GH2,42! 2&20,G&06! 2%,2! %,O&! I&&4! 50&,2&?! F10! 51G.,03614! 1F!

JEXY!$!5&99!0&6.146&6!B32%!2%16&!21!2%&!@@"=!O,03,426!51G.9&K&?!B32%!:;#<=>D!

!

! !

!A)4#&'&:;&'".M%@1&+"#&P=T&24A$$&:&*.@.*#/$&/#-.4,#,&-./&+#+/A*#/%$A+%.@&+.&,A+#&,(/%@1&*6&03"%4G&Z.+&
7A4%,A+#,& %@,%2A+#$& %+&"A$&@.+&6#+&)##@&+#$+#,& -./&2.//#2+& -.4,%@1&)(+&"A$&(@,#/1.@#&A44& $+A1#$&(5&+.& +"%$&
5.%@+G&

!

!

!

!

!

!

!

 

MHC Class 1 Allele
peptide comments peptide comments
SLYNTVATL KRWIILGL
SLYNTVAVLY KRWIIMGL
SLFNTIAVL KKWIIMGL NOT VALIDATED
SLFNTIAVLY KRWIILGLNK
SLFNTVAVL KRWIILGLNKI NOT VALIDATED
SLFNTIATLY KRWIILGLNKIVR

VGEIYKRWIILGLNK
GEIYKRWIILGLNKI NOT VALIDATED
GEIYKRWIILGLNKIVR NOT VALIDATED

Peptides Refolded

HLA A201 HLA B2705
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9%1(/#&'&\;&a?QU^@*&A)$./)A@2#&*#A$(/#*#@+$&-/.*&$%h#&#B24($%.@&2"/.*A+.1/A5"6&.-&WQ`&"#A76&2"A%@&
A@,&SQP&$()t#2+#,&+.&A&/A5%,&,%4(+%.@&/#-.4,%@1&5/.2#,(/#&<G& %@&+"#&A)$#@2#&.-&5#5+%,#G&WG&f%+"&5#5+%,#&
XDf>>[Y[ZX>&$".M%@1&5#AH$&<EdG&3#AH&<&2.@+A%@$&"#A76&A11/#1A+#$I&5#AH&W&%$&W]Q`^_&".*.,%*#/I&5#AH&T&
2.//#$5.@,$& +.& +"#& "#+#/.+/%*#/& 5#AH& 0& 2.@+A%@$& +"#& SQP& ".*.,%*#/& A@,& 5#AH& d& 4%1"+& A11/#1A+#$G& TG&
'".M%@1&+"#&WQ`&"#+#/.+/%*#/&5#AH&M%+"&XDf>>[Y[ZX>&-.44.M%@1&A&$#2.@,&$%h#&#B24($%.@G&&

!

9%1(/#&'&`;&!"%$&$".M$&#4(+#,&-/A2+%.@$&2.//#$5.@,%@1&+.&5#AH$&<Ed&%@&-%1(/#&:^WG&!"%$&$".M$&+"#&5/#$#@2#&
.-&5/.+#%@$&A+&+"#&2.//#2+&*.4#2(4A/&M#%1"+&-./&WQ`&A@,&SQP&%@&+"#&7A/%.($&-/A2+%.@$G&3#AH&T&%$&+"#&5#AH&.-&
%@+#/#$+&A$&%+&2.@+A%@$&).+"&WQ`&A@,&SQP&A@,&+"#6&A/#&5/#$#@+&%@&$%*%4A/&A*.(@+$G&>+&%$&+"#/#-./#&4%H#46&+"A+&
+"%$&5#AH&2.@+A%@$&2.//#2+46&/#-.4,#,&=[<&WQ`&*.4#2(4#$&&
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9%1(/#&'&U;&P#,%A@&-4(./#$2#@2#& %@+#@$%+6&.-&W<9& >[!Q&+/A@$-#2+#,&2#44$&A@,&(@+/A@$-#2+#,&W<9&2#44$&A-+#/&
%@2()A+%.@&M%+"&WQ`&XX:^&7A/%A@+& +#+/A*#/$G& >@2/#A$#$& %@& -4(./#$2#@2#& $##@& %@& +"#& >[!Q& +/A@$-#2+#,&2#44$&
.7#/&+"#&2.@+/.4&2#44$&$".M&)%@,%@1&.-&+"#&+#+/A*#/&A).7#&)A2H1/.(@,&4#7#4$G&

!

U141G&06!1F!I31234C9,2&?!'78!:#<=>!I1H4?!21!@@"=!.015&6634-!O,03,426!B&0&!.01?H5&?!,6!

6%1B4! 34!$,I9&!"D!893LH126!1F! 2%&! 0&F19?&?!'78!:#<!G19&5H9&6!B&0&! 2%&4!514VH-,2&?!B32%!

&32%&0!620&.2,O3?34!^`![Z3-G,!89?035%\!10!620&.2,O3?34!8^J![(4O3201-&4\!21!F10G!F9H10&65&42*

9,I&9&?! 2&20,G&06!1F!'78!:#<D!$1!O,93?,2&! 2%&! 2&20,G&06A!I12%! 2%&! 2&20,G&036,2314!.015&66!

,4?! 2%&! 5100&52! 0&F19?34-! 1F! 2%&! '78!GH62! I&! ,66&66&?D! ),93?,2314! 1F! 2%&! 2&20,G&036,2314!

.015&66! B,6! 6%1B4! IC! .&0F10G34-! ,! ?12! I912! 1F! 2%&! 620&.2,O3?34! *! '78! G3K2H0&! ,6!

2&20,G&036,2314! .01-0&66&?! [?,2,! 412! 6%1B4\D! $%&! O,93?,2314! 1F! 0&F19?34-! B,6! .&0F10G&?!

H634-!:8Q! 5&996! 20,46F&52&?!B32%! 2%&! %HG,4! (7$#! 0&5&.210! [P34?! -3F2! F01G!^,H9! :1B4&66\D!

$%36! 0&5&.210! I34?6! ,99! 5100&529C! F19?&?! U'J! 59,66! "! ,4?! 61! I34?34-! 1F! 2%&! 2&20,G&0! B399!

O,93?,2&!326!5100&52!F19?34-D!$%&!I34?34-!1F!&,5%!2&20,G&0!B,6!,66&66&?!F10!I12%!20,46F&52&?!

Validation of B27 Tetramers using ILT2 Transfected Cells
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,4?! H420,46F&52&?! :8Q! 5&996! ,4?! 2%&! ?3FF&0&45&6! 51G.,0&?! [Q3-D! "T\D! 899! 1F! 2%&! 2&20,G&06!

6%1B4! %&0&! %,O&! 59&,0! ?3FF&0&45&6! I&2B&&4! I34?34-! 21! 2%&! (7$#! 20,46F&52&?! ,4?! H4*

20,46F&52&?!5&996A!O,93?,234-!2%&30!F19?34-D!

!

_KEK]K =.;*'()%")0"'A;"12!"456789";R?.;<<()%"&)%<'.$&'"

!

`K20,52314! 1F! RW8! F01G! ,! %HG,4! :! 5&99! 934&! B,6! .&0F10G&?! H634-! ,4! RW&,6C! U343! @32!

[s3,-&4\!F1991B34-!2%&!M^H03F35,2314!1F!$12,9!RW8!F01G!843G,9!J&996!H634-!Z.34!$&5%4191-CN!

.0121519D! :03&F9CA! 2%&! 5&996! B&0&! 51H42&?! ,4?! ,4! ,..01.03,2&! 4HGI&0! .&99&2&?A! 9C6&?! ,4?!

%1G1-&436&?A! 2%&! 9C6,2&! B,6! .,66&?! 2%01H-%! ,! s3,6%0&??&0! 519HG4! ,4?! 5&4203FH-&?D! $%&!

9C6,2&! 2%&4! 0&*%1G1-&436&?! ,4?!G3K&?! B32%! <=m! &2%,419A! 20,46F&00&?! 21! ,4! RW&,6C! 6.34!

519HG4A!5&4203FH-&?!,4?!B,6%&?D!$%&!519HG4!B,6!20,46F&00&?!21!,!4&B!5199&52314!2HI&!,4?!

2%&! RW8! &9H2&?! 34! RW,6&! F0&&!B,2&0D! $%&! 5145&420,2314! ,4?! LH,932C! 1F! 2%&! RW8!B,6! 2%&4!

5%&5P&?!H634-!,I610I,45&!,4?!#T=l#X=*0,231!,I610I,45&!14!,!4,41?01.!6.&5201.%121G&2&0!

[$%&0G1!Z53&423F35\D!

!

Q3062! Z20,4?! 5EW8! ZC42%&636! H634-! U7)*R$! B,6! 5,003&?! 1H2! ,6! ?&6503I&?! 34!

[%22.ill21196D34O3201-&4D51Gl5142&42l6F6lG,4H,96lGG9Oí02íG,4D.?F\! ,4?! 2%&! 0&6H9234-!

5EW8! B,6! .H03F3&?! H634-! 2%&! s(8LH35P! +&9! `K20,52314! @32! [BBBDL3,-&4D51G\! F1991B34-!

6&.,0,2314!IC!&9&5201.%10&636!14!"m!8-,016&D!^JR!,G.93F35,2314!1F!'78!:;#<!6&LH&45&!F01G!

%HG,4! 5EW8! B,6! 5,003&?! 1H2! H634-! 2%&! R15%&! `K.,4?! '3-%! Q3?&932C^7jZ! ^JR! ZC62&G!

[%22.illBBBD015%&*,..93&?*653&45&D51Gl.,5P*346&02lSS==#/#,D.?F\!H634-! 6.&53F35!.03G&06!

[F3-D!T\!B32%!2%&!F1991B34-!^JR!.01-0,Gi!!

!

Z2,02i! ! f/°J!F10!"=!G34H2&6!

JC59&!"*"=i!! f/°J!F10!S=!6&514?6A!!
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T>°J!F10!"!G34H2&![?&50&,6&!IC!=D>°J!.&0!5C59&\A!!

<#°J!F10!#!G34H2&6!

JC59&!""*S=i!! f/°J!F10!S=!6&514?6A!!

T=°J!F10!"!G34H2&A!!

<#°J!F10!#!G34H2&6!

`4?i! !!!!!!!!!!!!!!<#°J!F10!"=!G34H2&6A!/°J!ì!

! !!!!!!!!!!!!!

$%&!0&6H9234-!'78!:;#<!EW8!B,6!6&.,0,2&?!IC!&9&5201.%10&636!,4?!.H03F3&?!,6!,I1O&D!(2!B,6!

2%&4! 5914&?! 3421! ,! $e^e! $8! .9,6G3?! H634-! 2%&! (4O3201-&4! $e^e! $8! J91434-! @32! F10!

Z&LH&4534-! [%22.ill21196D34O3201-&4D51Gl5142&42l6F6lG,4H,96l21.12,6&LíG,4D.?F\! B32%!

2%&! .JR! /! $e^e! .9,6G3?! O&5210D! e4&! Z%12Ä! $e^"=! 5%&G35,99C! 51G.&2&42! *7# 9'/!#B&0&!

20,46F10G&?!B32%! 2B1! o9! 1F! 2%&! $e^e! 591434-! 0&,52314! ,4?! .9,2&?! 14! 7:! 8-,0! ["==o-lG9!

,G.3539934\!,2!S<°J!1O&043-%2D!

!

J19143&6!1I2,34&?! F01G! 2%36!B&0&! -01B4! 34!>G9!7:!G&?3,!1O&043-%2! ,2!S<°J!,4?! 2%&!EW8!

&K20,52&?!,4?!.H03F3&?!H634-! 2%&!s(8.0&.!Z.34!U343.0&.!@32! [BBBDL3,-&4D51G\D!$%&!$e^e!

O&52106!B&0&!6&42!F10!6&LH&4534-!H634-!U"S!F10B,0?!,4?!0&O&06&!.03G&06![Q3-D!#=\[U&6634-!

"fXS\D! Z&LH&4534-!B,6! .&0F10G&?! ,2! 2%&!](UU!URJ! 510&! 6&LH&4534-! F,53932CD! Z&LH&45&6!

B&0&! ,93-4&?! B32%! 2%&! '78! :;#<=>! EW8! 6&LH&45&!

[%22.illBBBD&I3D,5DHPl3G-2l%9,l,99&9&D%2G9h! (U+$l'78! 855! W1i! '78==##>\! H634-! &:31g!

[%22.illBBBD&I3134F10G,2356D10-l&I31Kl\!21!514F30G!2%,2!2%&C!B&0&!5100&52D!

!

Z32&!?30&52&?!GH2,-&4&636!B,6!2%&4!5,003&?!1H2!21!1I2,34!2%&!?&630&?!:;#<=>!6HI2C.&D!$%36!

B,6!?14&!H634-!2%&!sH3PJ%,4-&!g7!Z32&*E30&52&?!UH2,-&4&636!@32![Z20,2,-&4&\!H634-!6.&53F35!

.03G&06! [Q3-D! <\! ?&63-4&?! H634-! 2%&! sH3PJ%,4-&Ä! ^03G&0! E&63-4! ^01-0,G! ,4?! g7*+19?!

j920,51G.&2&42! 5&996D! $%&! .015&?H0&! B,6! 5,003&?! 1H2! ,6! .&0! .0121519!

[BBBD-&41G356D,-39&42D51G!J,2D!41D!#==>"<\!3459H?34-!,99!5142019!0&,523146D!

!



!
!

S="!

J100&52! 6&LH&45&6! B&0&! ?3-&62&?! F01G! 2%&! $e^e! .9,6G3?! H634-! 2%&! W`:! 0&620352314!

&4?14H59&,6&6! WJe"! ,4?! :8U! '"D! :HFF&0! 514?323146! ,4?! 0&,52314! 23G&6! B&0&! 5,95H9,2&?!

H634-! 2%&! W`:! ?1HI9&! ?3-&62! F34?&0!

[BBBD4&ID51Gl4&I&51GGlE1HI9&E3-&62J,95H9,210D,6.ë\D!E3-&62314!1F! 2%&!0&5&3O34-!O&5210!

[.`$##I!10!.`$#S?\!B,6!.&0F10G&?!B32%!2%&!6,G&!&4_CG&6!,4?!514?323146!IH2!=D>!H432lo-!

O&5210!EW8!J,9F!(42&6234,9!^%16.%,2,6&!B,6!,??&?!34!2%&!F34,9!T=!G34H2&6!1F!2%&!345HI,2314!

21!.0&O&42!0&*5305H9,036,2314!1F! 2%&!O&5210D!:12%!?3-&626!B&0&!6&.,0,2&?!IC!&9&5201.%10&636!

,4?!.H03F3&?!,6!.0&O31H69C!?&6503I&?D!!

!
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9%1(/#&'&O;&PA5&.-&+"#&5TD&N&!o3o&54A$*%,&M%+"&5.$%+%.@$&.-&5/%*#/&$%+#$&A@,&/#$%$+A@2#&*A/H#/$G&

!

73-,2314!1F!'78!:#<!6&LH&45&!B32%!.`$!##I!,4?!.`$#S?!.9,6G3?6!B&0&!5,003&?!1H2!H634-!

2%&!R15%&!R,.3?!EW8!73-,2314!@32![BBBD015%&*,..93&?*653&45&D51G!J,2D!41D""TS>S<f=="\D!

$B1!o9!1F!2%&!0&6H9234-!EW8!B,6!20,46F10G&?!3421!e4&!Z%12Ä!$e^"=!5%&G35,99C!51G.&2&42!

*7#9'/!#F1991B34-!2%&!62,4?,0?!.0121519![BBBD34O3201-&4D51G!!J/=/=*=S\D!$%&!20,46F10G&?!*7#

9'/!#B&0&! 345HI,2&?! 14! 7:! 8-,0! ["==o-lG9! ,G.3539934\! ,2! S<°J! 1O&043-%2D! J19143&6! F01G!

2%&6&! .9,2&6! B&0&! 2%&4! .35P&?! ,4?! 34?3O3?H,99C! -01B4! 34! >G9! 7:! G&?3,! ["==o-lG9!
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S=S!

,G.3539934\! ,2! S<°J! 1O&043-%2D! EW8! B,6! &K20,52&?! ,4?! .H03F3&?! F10! &,5%! ,6! .0&O31H69C!

?&6503I&?!

[%22.illBBBDL3,-&4D51Gl.01?H526l.9,6G3?lL3,.0&.G343.0&.6C62&GlL3,.0&.6.34G343.0&.

P32D,6.Kî$,I6y2#\D#

!

Z&LH&4534-!1F!.`$!.9,6G3?!O&52106!5142,3434-!'78!:#<!346&02!B,6!5,003&?!1H2!B32%!2%&!$<!

F10B,0?!,4?!0&O&06&!.03G&06![],9936!R:!"fX"\[Q3-D!#"\!,2!2%&!](UU!URJ!510&!6&LH&4534-!

F,53932CD! Z&LH&45&6! B&0&! 2%&4! ,93-4&?! B32%! 2%&! '78! :;#<=>! EW8! 6&LH&45&!

[%22.illBBBD&I3D,5DHPl3G-2l%9,l,99&9&D%2G9h!(U+$l'78!855!W1i!'78==##>\!,6!B&99!,6!B32%!

2B1! 0&-3146! 1F! O&5210! 6&LH&45&! F9,4P34-! 2%&! 346&02! 632&! [Q3-6D! #"! ,4?! ##\! H634-! &:31g!

[%22.illBBBD&I3134F10G,2356D10-l&I31Kl\D!

!
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Novagen • ORDERING 800-526-7319 • TECHNICAL SUPPORT 800-207-0144

lacI (764-1843)

ori (3277)

Ap
 (4

03
8-

48
95

)

f1 origin (5027-5482)

Bpu1102 I(80)

Ava I(158)
Xho I(158)
Not I(166)
Eag I(166)
Hind III(173)
Sal I(179)
Sac I(190)
EcoR I(192)
BamH I(198)
Nco I(220)

Msc I(225)
BseR I(260)
BspM I(268)
Nde I(288)
Xba I(326) Bgl II(392)

SgrA I(433)
Sph I(589)

PflM I(696)
ApaB I(798)

Mlu I(1114)
Bcl I(1128)

BstE II(1295)
Bmg I(1323)
Apa I(1325)

BssH II(1525)

Hpa I(1620)

PshA I(1959)

Psp5 II(2221)
Bpu10 I(2321)

BspG I(2741)Tth111 I(2960)
Bst1107 I(2986)
Sap I(3099)

BspLU11 I(3215)

AlwN I(3631)

Bsa I(4169)

Pst I(4353)

Pvu I(4478)

Sca I(4588)

Dra III(5251)

TB038 12/98pET-22b(+) Vector
The pET-22b(+) vector (Cat. No. 69744-3) carries an N-terminal pelB signal sequence for 

potential periplasmic localization, plus optional C-terminal His•Tag® sequence. Unique sites 
are shown on the circle map. Note that the sequence is numbered by the pBR322 convention, 
so the T7 expression region is reversed on the circular map. The cloning/expression region of 
the coding strand transcribed by T7 RNA polymerase is shown below. The f1 origin is oriented 
so that infection with helper phage will produce virions containing single-stranded DNA that 
corresponds to the coding strand. Therefore, single-stranded sequencing should be performed
using the T7 terminator primer (Cat. No. 69337-3).

pET-22b(+) sequence landmarks

T7 promoter 361-377
T7 transcription start 360
pelB coding sequence 224-289
Multiple cloning sites
(Nco I - Xho I) 158-225
His•Tag coding sequence 140-157
T7 terminator 26-72
lacI coding sequence 764-1843
pBR322 origin 3277
bla coding sequence 4038-4895
f1 origin 5027-5482

lac operator

Msc I

Ava I*

Nde I EcoR I

Xho I

pelB leader

T7 terminator

rbs

Nco I BamH I

Sal I Hind III Not I

Bgl II Xba I

Sac I

Eag I
Bpu1102 I

BspM I

signal peptidase

T7 promoter

T7 promoter primer #69348-3

T7 terminator primer #69337-3

His•Tag

pET-22b(+) cloning/expression region

pET-22b(+)
(5493bp)

Eam1105 I(4108) –
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TB051  12/98pET-23a-d(+) Vectors

Nde I EcoR I Xho IT7•Tag

T7 terminator

BamH I Sac I Sal I Hind III Not I

Bpu1102 I

Nco I

T7 terminator primer #69337-3

Eag INhe I

rbsBgl II Xba I

T7 promoter primer #69348-3

Hinc II His•Tag

T7 promoter

pET-23a(+) sequence landmarks

T7 promoter 303-319
T7 transcription start 302
T7•Tag coding sequence 207-239
Multiple cloning sites
(BamH I - Xho I) 158-203
His•Tag coding sequence 140-157
T7 terminator 26-72
pBR322 origin 1450
bla coding sequence 2211-3068
f1 origin 3200-3655

The maps for pET-23b(+), pET-23c(+) and
pET-23d(+) are the same as pET-23a(+)
(shown) with the following exceptions:
pET-23b(+) is a 3665bp plasmid; subtract
1bp from each site beyond BamH I at 198.
pET-23c(+) is a 3664bp plasmid; subtract
2bp from each site beyond BamH I at 198.
pET-23d(+) is a 3663bp plasmid; the BamH I
site is in the same reading frame as in pET-
23c(+). An Nco I site is substituted for the
Nde I site with a net 1bp deletion at position
238 of pET-23c(+). As a result, Nco I cuts
pET-23d(+) at 234, and Nhe I cuts at 229.
For the rest of the sites, subtract 3bp from
each site beyond position 239 in pET-23a(+).
Nde I does not cut pET-23d(+). Note also
that Sty I is not unique in pET-23d(+).

pET-23a-d(+) cloning/expression region

ori (
14

50
)

Ap (2211-3068)

f1 
origin (3200-3655)

Sty I(57)
Bpu1102 I(80)

Nhe I(231)
Nde I(238)
Xba I(276)

Bgl II(334)
Msc I(359)

Dsa I(360)
Bpu10 I(494)

Bbs I(506)
Bsg I(548)

Eco47 III(642)

Pvu II(979)

Tth111 I(1133)
Bst1107 I(1159)

Sap I(1272)

Afl III(1388)
BspLU11 I(1388)

AlwN I(1804)

Ahd I(2281)

Bgl I(2401)

Pst I(2526)

Pvu I(2651)

Sca I(2761)

BsaH I(2818)

Dra III(3424)
Drd I(3429)

NgoA IV(3525)

Xho I(158)
Not I(166)
Eag I(166)
Hind III(173)
Sal I(179)
Hinc II(181)
Sac I(190)
EcoR I(192)
BamH I(198)

pET-23a(+)
(3666bp)

The pET-23a-d(+) vectors carry an N-terminal T7•Tag® sequence plus an optional C-terminal
His•Tag® sequence. These vectors differ from pET-21a-d(+) by the “plain” T7 promoter instead 
of the T7lac promoter and by the absence of the lacI gene. Unique sites are shown on the circle
map. Note that the sequence is numbered by the pBR322 convention, so the T7 expression region
is reversed on the circular map. The cloning/expression region of the coding strand transcribed 
by T7 RNA polymerase is shown below. The f1 origin is oriented so that infection with helper
phage will produce virions containing single-stranded DNA that corresponds to the coding strand.
Therefore, single-stranded sequencing should be performed using the T7 terminator primer (Cat.
No. 69337-3).

Cat. No.
pET-23a DNA 69745-3
pET-23b DNA 69746-3
pET-23c DNA 69747-3
pET-23d DNA 69748-3
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