
!

"#$%&'(!)*'+,-.',-/*!0-*$,-+1!/2!!"#$%&'##"(3$%/.'%1!/*!4%5!6$%$'(!

!

7!"#$1-1!

389&-,,$:!,/!,#$!;'+8(,5!/2!,#$!<%':8',$!3+#//(!/2!,#$!=*-.$%1-,5!/2!>-**$1/,'!

?5!

!

>',,!6#-+@!

!

!

!

)*!;8(2-((&$*,!/2!,#$!A$B8-%$&$*,1!2/%!,#$!4$C%$$!/2!>'1,$%!/2!3+-$*+$!

!

4%D!;%'*+-1+/!4-$EF</*E'($EG!7:.-1/%!

!!!!!78C81,!HIJJ!



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

L!>',,!6#-+@!IJKK!
!

!

!

!

! !



-!
!

"#$%&'()*+),)%-.!
! !
! )!M/8(:!(-@$!,/!,#'*@!4%D!;%'*+-1+/!4-$EF</*E'($E!2/%!'((!#-1!#$(NG!C8-:'*+$G!

+/&&$*,1G!'*:!+%-,-B8$1!,#%/8C#/8,!,#-1!N%/O$+,D!!P-,#/8,!'*5!/2!,#$!':.-+$!/%!C8-:'*+$!

N%/.-:$:!)!M/8(:!*/,!#'.$!9$$*!'9($!,/!2-*-1#!,#-1!N%/O$+,D!!!

! ;/%!,#$-%!18NN/%,!'*:!#$(N28(!':.-+$G!)!M/8(:!'(1/!(-@$!,/!,#'*@!4%D!A5'*!;-*@!'*:!

4%D!3,$(-/1!Q-'E-1!'*:!,#$!%$1,!/2!,#$!;//:!3'2$,5!>-+%/9-/(/C5!R'9/%',/%5S!4%D!3,$N#$*!

R8&/%G!4%D!R8*'!7@#,'%G!4%D!T/*C1#8*!U'*CG!V#$!T/8G!W'!P'*CG!6'&-('!<':/,,-G!4/%$5!

<%'5!G!X(($*!T51,$':!'*:!79$*'!YN/@8D!!"#$1$!-*:-.-:8'(1!&':$!&5!,-&$!-*!,#$!('9!&8+#!

&/%$!-*,$%$1,-*CG!$1N$+-'((5!:8%-*C!,#$!(/*C!*-C#,1!'*:!M$$@$*:1!-*!,#$!('9D!!)!M/8(:!'(1/!

(-@$!,/!,#'*@!W-+/($!Z$'%1/*!'*:!0%-1,-*'!V$.$*9$%C$*!'*:!,#$!%$1,!/2!,#$!

8*:$%C%':8',$1!M#/!#$(N$:!,#%/8C#/8,!,#$!N%/O$+,!-*!&$:-'!&'@-*CG!<%'+$!W$(1/*G!'*:!

T'**'#!6('%@$D!!)!+/8(:!*/,!,#'*@!,#$&!$*/8C#!2/%!'((!,#$!#$(N!N%/.-:$:D!!

! )!M/8(:!'(1/!(-@$!,/!,#'*@!&5!2'&-(5G!6-*:5!08%/M1@-G!R$$!6#-+@G!'*:!P-((!6#-+@!2/%!

'((!,#$!18NN/%,!C-.$*!,#%/8C#/8,!,#$!,M/!5$'%1!/2!,#-1!N%/O$+,D!!"#'*@1!:':!2/%!'118%-*C!

&$!,#',!,#$!.$%5!(/*C!*-C#,1!-*!,#$!('9!98-(:1!+#'%'+,$%D!!)!M/8(:!(-@$!,/!,#'*@!'((!&5!

2%-$*:1!2/%!,#$-%!18NN/%,G!2/%!M#-+#!)!+'**/,!*'&$!'((!/2!,#$&!$[+$N,!T$,.-!4'&/:#'%G!

2/%!,#$-%!18NN/%,!,#%/8C#/8,!,#-1!N%/O$+,D!!!

! P-,#/8,!'*5!/2!,#$1$!$($&$*,1G!,#-1!N%/O$+,!M/8(:!*/,!#'.$!18++$$:$:D!! !

!
!
!
!
!
!
!
!



--!
!

"/.-01#-!
!
! Y8,9%$'@1!/2!!"#$%&'##"!(-*@$:!,/!(/M!M',$%!'+,-.-,5!2//:1!#'.$!9$$*!'*!

-*+%$'1-*C!+/*+$%*!,/!,#$!2//:!-*:81,%5G!'1!!"#$%&'##"!-1!,#$!($':-*C!+'81',-.$!'C$*,!/2!

9'+,$%-'(!2//:9/%*$!-((*$11!-*!,#$!=*-,$:!3,',$1D!!3/&$!/2!,#$!&/1,!%$+$*,!2//:1!(-*@$:!

,/!/8,9%$'@1!-*+(8:$!(/M!M',$%!'+,-.-,5!2//:1G!18+#!'1!N$'*8,!98,,$%G!:%5!+$%$'(G!'*:!

9('+@!N$NN$%D!!3$.$%'(!1,8:-$1!#'.$!-*:-+',$:!,#',!,#$!,#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"!

',!(/M!M',$%!'+,-.-,5!-*+%$'1$1!1-C*-2-+'*,(5G!98,!.$%5!2$M!@-*$,-+!1,8:-$1!#'.$!9$$*!

N89(-1#$:D!!"#$!C/'(!/2!,#-1!%$1$'%+#!M'1!,/!:$,$%&-*$!,#$!@-*$,-+!N'%'&$,$%1!/2!,#$%&'(!

%$1-1,'*+$!/2!!"#$%&'##"!-*!'!(/M!M',$%!'+,-.-,5!2//:D!!6$%$'(!M-,#!M',$%!'+,-.-,5!($.$(1!

9$,M$$*!JDK!'*:!JD\!'M!M'1!81$:!'1!,#$!&/:$(!2//:G!'*:!,#$!$22$+,!/2!18+%/1$!'::-,-/*!

M'1!'(1/!'11$11$:D!!!

! "#$!&/:$(!,/'1,$:!/',!+$%$'(!M'1!-*/+8(',$:!M-,#!KJ]!6;=^&R!/2!/*$!/2!,#%$$!

!"#$%&'##"(1$%/.'%1G!:%-$:!/.$%*-C#,!',!_J`6!'*:!$B8-(-9%',$:!,/!JDKKG!JDaa!/%!JD\a!M',$%!

'+,-.-,5D!!"#$!+$%$'(!M'1!,#$*!C%/8*:G!N8,!-*,/!1$'($:!+'N-(('%5!,89$1!'*:!#$',$:!',!

,$&N$%',8%$1!9$,M$$*!b\!'*:!KJ\`6D!!"#$!+'N-(('%5!,89$1!M$%$!%$&/.$:!',!-*,$%.'(1G!

-&&$:-',$(5!+//($:!'*:!,#$*!N(',$:!/*,/!!"#$%&'##")1N$+-2-+!:-22$%$*,-'(!,%5N,-+!1/5!

'C'%D!!"#$!-*'+,-.',-/*!+8%.$1!M$%$!,#$*!N(/,,$:!'*:!(-*$1!/2!9$1,!2-,!M$%$!81$:!,/!

+'(+8(',$!4!'*:!VF.'(8$1!2/%!$'+#!1$%/.'%!',!'!C-.$*!,$&N$%',8%$!'*:!M',$%!'+,-.-,5D!!

38+%/1$!cI\de!M'1!'(1/!'::$:!,/!,#$!+$%$'(!,/!'11$11!-,1!$22$+,!/*!,#$%&'(!%$1-1,'*+$D!

! =1-*C!!"#$%&'##"!1$%/.'%1!"5N#-&8%-8&G!"$**$11$$!'*:!7C/*'G!',!JD\a!M',$%!

'+,-.-,5G!,#$!4F.'(8$1!%'*C$:!2%/&!KfI!,/!IJ]!&-*!',!b\`6!'*:!2%/&!_Da!,/!bD\!&-*!]J`6!

'&/*C!,#$!,#%$$!1$%/.'%1D!4F.'(8$1!',!]J`6!-*+%$'1$:!_F2/(:!M#$*!,#$!M',$%!'+,-.-,5!



---!
!

M'1!%$:8+$:!,/!JDaaD!7((!1$%/.'%1!9$+'&$!&/%$!%$1-1,'*,!,/!,#$%&'(!,%$',&$*,1!'1!,#$!

M',$%!'+,-.-,5!:$+%$'1$:G!'*:!',!JDKK!'M!4F.'(8$1!C%$',$%!,#'*!Ka\!&-*!M$%$!&$'18%$:!

',!]\`6D!!!

! 7,!JD\a!'M!,#$!4F.'(8$1!/2!$'+#!/2!,#$!,#%$$!1$%/.'%1!-*+%$'1$:!9$,M$$*!aI!'*:!

KJId!',!]J/6!/*+$!18+%/1$!M'1!'::$:!,/!,#$!+$%$'(D!!7,!JDaa!'M!,#$!1$%/.'%1 !4F.'(8$1!

-*+%$'1$:!95!g\!,/!K\Id!',!]\/6!+/&N'%$:!,/!,#$!+$%$'(!M-,#/8,!18+%/1$D!!Y*+$!,#$!

M',$%!'+,-.-,5!M'1!(/M$%$:!,/!JDKKG!$'+#!/2!,#$!,#%$$!1$%/.'%1!#':!'!:$+%$'1$!-*!4F

.'(8$1!/2!9$,M$$*!_b!'*:!]\d!',!$.$%5!,$&N$%',8%$!,$1,$:D!!"#$!VF.'(8$1!2/%!,#$!,#%$$!

1$%/.'%1!',!JDaa!'*:!JD\a!'M!M$%$!'NN%/[-&',$(5!KJ`6G!98,!,#-1!.'(8$!-*+%$'1$:!2%/&!IJ!

,/!\Jd!-2!,#$!1$%/.'%1!M$%$!,$1,$:!',!JDKK!'MD!!"#$%$!M'1!*/,!'!1,',-1,-+'((5!1-C*-2-+'*,!

+#'*C$!-*!,#$!VF.'(8$1!:8$!,/!,#$!'::-,-/*!/2!18+%/1$D!

! "#$!,#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"!-*+%$'1$1!:%'&',-+'((5!',!.$%5!(/M!M',$%!

'+,-.-,5D!!"#-1!-*+%$'1$!&'5!%$*:$%!1/&$!2//:!N%/+$11$1G!/*+$!,#/8C#,!,/!9$!'9($!,/!

+/*,%/(!!"#$%&'##"*!-*$22$+,-.$!',!+/*,%/((-*C!,#$1$!N',#/C$*-+!9'+,$%-'!-*!:%5!2//:1D!!!

>/%$!%$1$'%+#!-1!%$B8-%$:!,/!28%,#$%!8*:$%1,'*:!,#$!&$+#'*-1&1!/2!,#$!

'9-(-,5!,/!18%.-.$!18+#!'!('%C$!-*+%$'1$!-*!,$&N$%',8%$!M-,#-*!,#$1$!(/M!M',$%!'+,-.-,5!

$*.-%/*&$*,1D!

!

!

!

!



-.!
!

21/()!&3!4&%-)%-.5!

!

791,%'+, --!

R- !

R-1,!/2!;-C8%$1 -[!

!

!

! KDK!<$*$%'(!+#'%'+,$%-1,-+1 DDK!

! KDI!X*.-%/*&$*,'(!2'+,/%1DD DDDK!

! KDa!W !

! DD !

! !

! KDb!Z%$.'($*+$!-*!2//: DD !

! !

! !

! !

! KDKJ!"#$%&'(!%$1-1,'*+$!1,8:-$1!-*!-*,$%&$:-',$!,/!#-C#!!

! !!!!!!!!! !

! !

! KDKI!R-*$'%!.$%181!*/*F !

!

!



.!
!

6#'N,$%!ID!>',$%-'(1!'*:!> !

! !

! !

! !

! ID_!"#$%& !

! !

! !

! IDf!A$#5:%',-/*!1,8:-$1! DDDDDDDDab!

! !

!

6#'N,$%!aD!A$18(,1! !

! !

! \K!

! !

!

!

! !

! DDDDDDDDD\b!

! \f!

! DbJ!

!

!



.-!
!

!

! !

! Dba!

DDbb!
!

7NN$*:-[!7D!!6/&N'%-*C!,#$!T$',!A$1-1,'*+$!/2!+,-.'/0-.0"(-%#0!YK\fSTf!!
,/!!"#$%&'##"( !
!
! !

! !

! 7Da!Z%$N'%',-/*!/2!-*:-.-:8'(!1'&

! !

! ]a!

! 7Db! !

! !

! !

! 7Dg!R-&-,',-/*1!/2!,#$!,$1,-*C D !

7NN$*:-[!?D!!X[N$%-&$*,'(!4 !

!

!

!

!

!



.--!
!

67.-!&3!21/().!

KDaDK! !4-1,%-98,-/*!/2!!"#$%&'##"(1$%/.'%1!N$%!1891N$+-$1 !
KD\DK! !)*2$+,-/81!:/1$!$1,-&',$:!-*!1$($+,!2//:1! !
KDbDK! !R/M!&/-1,8%$!2//:1!/2!:-22$%$*,!1/8%+$1!,/!#'%9/%! KJ!
KDbDI! !Z%$.'($*+$!/2!!"#$%&'##"!-*!:-22$%$*,!C%' !
KDfDK! !;//:9/%*$!/8,9%$'@1!(-*@$:!,/!!"#$%&'##" !
KDfDI! !Z$%+$*,'C$!/2!2//:9/%*$!:-1$'1$!',,%-98,$:!,/!!"#$%&'##" K\!
KDfDa! !A$+$*,!%$($.'*,!!"#$%&'##"(/8,9%$'@1 !
KDfD_!8!Y8,9%$'@1!/2!!"#$%&'##"(-*!-*2'*,!2/%&8('! !
KDgDK! !>-*-&8&!M',$%!'+,-.-,5!C%/M,#!%$B8-%$&$*,!/2!&-+%//%C'*-1&1 !
KDKKDK! !A$:8+,-/*!/2!!"#$%&'##"(-*!9/*$!&$'(!',!:-22$ !!
KDKKDI!F!4F.'(8$1!/2!!"#$%&'##"(1$%/.'%1!"5N#-&8%-8&!'*:!"$**$11$$!',!\fDI/6!'1!
! '22$+,$:!95!:-22$%$*,!M',$%!'+,-.-,-$1!/9,'-*$:!M-,#!18+%/1$!'*:!C(5+$%/( !
KDKKDa!F!4b\!.'(8$1!/2!!"#$%&'##"!-*!.'%-/81!1/(8,$1!',!fJd!'*:!aJd!cM^.e!!
! +/*+$*,%',-/*!-*!JDK>!N#/1N#',$!9822$%!NT!bD\ !
KDKKD_! !VF.'(8$1!/2!!"#$%&'##"(1$%/.'%!P$(,$.%$:$*!-*!2(/8%!',!:-22$%$*,!M',$%!
! ! Ib!
aDKDK!F!A',$!/2!,#$%&'(!-*'+,-.',-/*!/2!!"#$%&'##"!-*!+$%$'(!&$'18%$:!'1!:$+-&'(!!
! %$:8+,-/*!,-&$!'1!'22$+,$:!95!M',$%!'+,-.-,5G!,$&N$%',8%$!'*:!18+%/1$!!
! !
aDKDI!F!"#$!N$%+$*,!+#'*C$!/2!4F.'(8$1!/2!!"#$%&'##"(1$%/.'%1!"5N#-&8%-8&G!!
! "$**$11$$G!'*:!7C/*'!-*!:%5!+$%$'(!'1!'!%$18(,!/2!'::-,-/*!/2!I\d!18+%/1$ !
aDKDa!F!A$C%$11-/*!N'%'&$,$%1!/2!+/%%$(',-/*!/2!4F.'(8$1!.$%181!,#$!,$&N$%',8%$!!
! /2!,#$%&'(!-*'+,-.',-/*!:$,$%&-*',-/*1!/2!!"#$%&'##"!1$%/.'%1!"5N#-&8%-8&G!!
! "$**$11$$G!'*:!7C/*'!-*!:%5!+$%$'(!'1!'22$+,$:!95!M',$%!'+,-.-,5!'*:!18+%/1$!!
! !
aDKD_!F!6#'*C$!-*!,$&N$%',8%$!*$$:$:!,/!/9,'-*!'!gJd!%$:8+,-/*!-*!4F.'(8$1G!/%!
! !VF.'(8$!/2!!"#$%&'##"!1$%/.'%1!"5N#-&8%-8&G!"$**$11$$G!'*:!7C/*'!-*!
! ! !
aDKD\!F!3,',-1,-+'(!:-22$%$*+$1!9$,M$$*!1$%/.'%1!/2!,#$!%',$!/2!,#$%&'(!-*'+,-.',-/*!!
! /2!!"#$%&'##"!!-*!+$%$'(!&$'18%$:!'1!:$+- !
7DfDK! !4F.'(8$1!/2!+,-.'/0-.0"(-%#0(YK\fSTf!'*:!!"#$%&'##"!1$%/.'%!"$**$11$$!-*!
! !2(/8%!',!:-22$%$*,!M',$%!'+,-.-,-$1!'*:! !
?DKF!4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JDKK!'M! !
?DIF!4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JDaa!'M! !
?DaF!4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JD\a!'M! !
?D_F!4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JDKK!'M! !



.---!
!

?D\F!4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JDaa!'M! !
?DbF!4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JD\a!'M! !
?Df! !4F.'(8$1!/2!-*:-.-:8'(!:'51!,$1,$:!'1!,#$!+$((1!/2!!"#$%&'##"(

( 3$%/.'%!"5N#-&8%-8&!M$%$!1,/%$:!',!%//&!,$&N$% !
?D]! !)*:-.-:8'(!%$N(-+',$!4F.'(8$1!/2!!"#$%&'##"(1$%/.'%!"5N#-&8%-8&!
! P#$*!,#$!+$((1!M$%$!%$#5:%',$:!-*!N#/1N#',$!9822$%!2%/&!JDJ\!'M !

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



-[!
!

67.-!&3!97+:0).!
!
KDKIDK! !4-22$%$*,!N/11-9($!:$',#!+8%.$1 !
aDKDK! !A$N%$1$*,',-.$!N(/,1!/2!,#$%&'(!-*'+,-.',-/*!$[N$%-&$*,1!/2!!"#$%&'##"!
! -*!:%5!+$%$'(!',!:-22$%$*,!M',$%!'+ !
aDKDI!F!A$N%$1$*,',-.$!N(/,1!/2!,#$%&'(!-*'+,-.',-/*!$[N$%-&$*,1!/2!!"#$%&'##"(

((((((((((((!-*!:%5!+$%$'(!',!:-22$%$*,!M',$%!'+,-.-,5!!'*:!,$&N$%',8%$1!,#',!#':!!
!!!!!!!!!!!!!:-22$%$*,!+#'%'+,$%-1,-+!%$:8+,-/*1!/2!,#$!-* !
aDKDa!F!A$N%$1$*,',-.$!N(/,1!/2!,#$%&'(!-*'+,-.',-/*!$[N$%-&$*,1!/2!!"#$%&'##"(

((((((((((((!-*!:%5!+$%$'(!',!:-22$%$*,!M',$%!'+,-.-,5!'*:!,$&N$%',8%$1!,#',!$[#-9-,$:!!
! !
aDKD_!F!X22$+,!/2!,$&N$%',8%$!/*!4F.'(8$1!/2!!"#$%&'##"(1$%/.'%1!-*!:%5!+$%$'(!'*:!!
! ,#$!-*2(8$*+$!! /2!M',$%!'+,-.-,5!c'Me!'*:!,# !
aDKD\!F!!<%'N#-+'(!+/&N'%-1/*!/2!1$%/.'%!+/%%$(',-/*!/2!,$&N$%',8%$!'*:!4F.'(8$1!
! ! !
aDIDK!F!"#$%&'(!-*'+,-.',-/*!/2!!"#$%&'##"!"5N#-&8%-8&!',!\I/6!,#',!#':!9$$*!2-%1,!
! !:%-$:!-*!'!JDJ\!'M!+$%$'(!'*:!%$F181N$*:$:!-*!N#/1N#',$!9822$%$:!1'(-*$!!
! !
aDaDK!F!X22$+,!/2!1,/%'C$!,-&$!/*!4F.'(8$1!/2!3'(&/*$(('!"5N#-&8%-8&!-*!:%-$:!
!!!!!!!!!!!!!+$%$'(!',!'!JDKJ!M',$%!'+,-.-,5!$* !
7DfDK! !X['&N($1!/2!-*'+,-.',-/*!+8%.$1!/2!!"#$%&'##"(1$%/.'%!"$**$11$$!'*:!!
! +,-.'/0-.0"(-%#0(YK\fSTf!-*!2(/8%



K!
!

4;1<-)0!=!8!>%-0&*:#-7&%!

=?=!@)%)01(!#;101#-)07.-7#.!&3!!"#$%&'##"(

?/,#!1N$+-$1!M-,#-*!,#$!C$*81!!"#$%&'##"!'%$!<%'&!*$C',-.$G!*/*F1N/%$!2/%&-*C!

%/:1!:$1+%-9$:!'1!2'+8(,',-.$!'*'$%/9$1D!!!"#$%&'##"(#'1!9/,#!2$%&$*,',-.$!'*:!

%$1N-%',/%5!N',#M'51!2/%!&$,'9/(-E-*C!*8,%-$*,1D!!!"#$%&'##"!1$%/.'%1!'%$!/[-:'1$!

*$C',-.$!'*:!+','('1$!N/1-,-.$D!!>/1,!1$%/.'%1!N%/:8+$!#5:%/C$*!18(2-:$G!/%*-,#-*$G!'*:!

'%$!+'N'9($!/2!:$+'%9/[5(',-*C!(51-*$D!!"#$5!'%$!'(1/!'9($!,/!81$!+-,%',$!'1!'!N%-&'%5!

+'%9/*!1/8%+$!98,!:/!*/,!#5:%/(5E$!8%$'!cIeD!!P#-($!&/1,!1$%/.'%1!/2!!"#$%&'##"!'%$!

N$%-,%-+#-/81G!,#$%$!'%$!*/*F&/,-($!1$%/.'%1!,#',!#'.$!*/!2('C$(('D!!!

!

=?A!B%C70&%,)%-1(!31#-&0.!

( !"#$%&'##"(-1!*',8%'(!-*#'9-,'*,!/2!,#$!&'&&'(-'*!C'1,%/F-*,$1,-*'(!c<)e!,%'+,D!!),!

-1!$[+%$,$:!2%/&!,#$!<)!,%'+,!M-,#-*!,#$!2$+$1!'*:!+'*!18%.-.$!-*!1/-(1!2/%!'!(/*C!,-&$G!

$.$*!M#$*!,#$!2$+$1!#'.$!9$+/&$!:%5!caeD!!72,$%!$[+%$,-/*G!!"#$%&'##"!+'*!N$%1-1,!-*!

1/-(1G!M#-+#!&'5!1$%.$!'1!'!.$+,/%!2/%!+/*,'&-*',-/*!/2!+%/N1!18+#!'1!2%8-,1!'*:!

.$C$,'9($1D!!"#/8C#!!"#$%&'##"!-1!.$%5!N%$.'($*,G!-,1!18%.-.'(!-1!:$N$*:$*,!8N/*!,#$!

N#51-+'(!'*:!+#$&-+'(!+#'%'+,$%-1,-+1!/2!,#$!$*.-%/*&$*,D!!"#$!$*.-%/*&$*,'(!2'+,/%1!

,#',!&'5!'22$+,!,#$!C%/M,#!/2!!"#$%&'##"!-*+(8:$G!98,!'%$!*/,!(-&-,$:!,/G!NTG!

,$&N$%',8%$!'*:!M',$%!'+,-.-,5!c_eD!

! !"#$!/N,-&8&!C%/M,#!NT!2/%!&/1,!!"#$%&'##"!1$%/.'%1!%'*C$1!9$,M$$*!bD\!'*:!

fD\G!98,!-1!'9($!,/!C%/M!1(/M(5!',!NT!.'(8$1!/2!_D\!'*:!gD\D!!7,!NT!.'(8$1!9$(/M!_D\G!

!"#$%&'##"(-1!1,-((!+'N'9($!/2!18%.-.-*C!,#'*@1!,/!-,1!'+-:!,/($%'*+$!%$1N/*1$!c7"AeG!'!



I!
!

1,%$11!%$1N/*1$!&$+#'*-1&!,#',!'((/M1!-,!,/!18%.-.$!-*!'+-:-+!+/*:-,-/*1!,5N-+'((5!/2!

2$%&$*,$:!'*:!'+-:!2//:1!c\eD!!!P#$*!!"#$%&'##"'!'%$!C%/M*!-*!'!&-(:!'+-:-+!&$:-8&!

9$,M$$*!NT!\D\!,/!bDJ!-,!+'*!,%-CC$%!,#$!'+-:!,/($%'*+$!%$1N/*1$!,#',!M/8(:!'((/M!-,!,/!

18%.-.$!M#$*!,%'*12$%%$:!-*,/!'!&/%$!'+-:-+!&$:-8&!/2!($11!,#'*!NT!_D\D!!"#$!'+-:!

,/($%'*+$!%$1N/*1$!-1!+#'%'+,$%-E$:!95!,#$!$[N%$11-/*!/2!_a!N%/,$-*1!&/1,(5!-*!,#$!

&$&9%'*$G!M#-+#!'((/M1!!"#$%&'##"!,/!9$!C%/M*!-*!$.$*!(/M$%!+/*:-,-/*1!,#'*!NT!_D\D!!!

"#-1!'+-:!,/($%'*+$!%$1N/*1$!-*2(8$*+$1!,#$!C%/M,#!%',$!/2!,#$!+$((1G!,#$!NT!9'('*+$!

M-,#-*!,#$!+$((G!'*:!#'1!'!+%/11F/.$%!N%/,$+,-/*!$22$+,!,/!N%/,$+,!2%/&!(/M!M',$%!'+,-.-,5!

'*:!#$',!cbeD!!!!!

! "#$!C%/M,#!%'*C$!/2!!"#$%&'##"(-1!,5N-+'((5!9$,M$$*!\D\!'*:!_\/6G!:$N$*:-*C!/*!

,#$!1N$+-2-+!1$%/.'%!'*:!,#$!$*.-%/*&$*,'(!+/*:-,-/*1!cbeD!!=*:$%!-:$'(!+/*:-,-/*1!,#$!

/N,-&8&!C%/M,#!,$&N$%',8%$!2/%!!"#$%&'##"!-1!af/6G!,#/8C#!1/&$!1$%/.'%1!'%$!'9($!,/!

C%/M!'1!#-C#!'1!\_/6!'*:!'1!(/M!'1!,M/!:$C%$$1!6$(1-81D!!"#$1$!(/M$%!C%/M,#!

,$&N$%',8%$1!'%$!818'((5!'+#-$.$:!95!#'.-*C!,#$!+$((1!+/*:-,-/*$:!,/!C%/M!8*:$%!(/M!

,$&N$%',8%$!+/*:-,-/*1!cfeD!!(

,/($%'*+$!%$1N/*1$ 1,%$11!%$1N/*1$!,#',!-&N'%,1!

%$1-1,'*+$!,/!!"#$%&'##"'D!!X*#'*+$&$*,!/2!#$',!%$1-1,'*+$!+'*!'(1/!-*+%$'1$!

18%.-.'9-(-,5G!-2!!"#$%&'##"!-1!189O$+,$:!,/!189!($,#'(!,$&N$%',8%$1!/2!($11!,#'*!\J/6!2/%!

K\!,/!aJ!&-*8,$1!cbeD!!!3-&-('%!,/!,#$!'+-:!,/($%'*+$!%$1N/*1$G!#$',!,%$',&$*,!'(1/!

/,$-*1!,#',!+'*!-*+%$'1$!,#$!#$',!%$1-1,'*+$!/2!

,#$!+$((1D!!),!-1!(-@$(5!,#',!,#-1!,5N$!/2!1,%$11!%$1N/*1$!151,$&!&'5!#'.$!'!+%/11!N%/,$+,-/*!

$22$+,1!8*:$%!'!.'%-$,5!/2!$*.-%/*&$*,'(!+/*:-,-/*1!c]eD!



a!
!

=?D!E&,)%#(1-:0)!

!! P#-($!,#$%$!#'.$!9$$*!&'*5!+#'*C$1!,#%/8C#/8,!,#$!5$'%1!/*!#/M!,/!+('11-25!

,#$!:-22$%$*,!1N$+-$1G!1891N$+-$1G!'*:!1$%/.'%1!/2!!"#$%&'##"1(("#$!2-%1,!&'O/%!

*/&$*+(',8%$!151,$&!M'1!,#$!0'822&'*FP#-,$!1+#$&$G!M#-+#!/%C'*-E$:!'((!/2!,#$!

2!!"#$%&'##"!

"#$!'*,-C$*1!,#$5!M$%$!81-*C!M$%$!,#$!1/&',-+!Y!'*,-C$*!'*:!,#$!2('C$(('%!T!'*,-C$*!

cKGgeD!

!!!!"#$!1/&',-+!Y!'*,-C$*!-1!'!:$1-C*',-/*!/2!,#$!+/&N/1-,-/*!/2!,#$!Y!'*,-C$*!,#',!-1!

+/**$+,$:!,/!,#$!(-N/N/(51'++#'%-:$!('5$%!-*!,#$!+$((!&$&9%'*$!+/*,'-*-*C!

N/(51'++#'%-:$1G!(-N-:1G!'*:^/%!N%/,$-*1!cgeD!!"#$!:-22$%$*+$1!9$,M$$*!$'+#!:$1-C*',-/*!

2/%!,#$!2('C$(('%!T!'*,-C$*!'%$!:-22$%$*+$1!'&/*C!,#$!'&-*/!'+-:!+/&N/1-,-/*!M-,#-*!,#$!

N%/,$-*1!/2!,#$!2('C$(('D!!!"#-1!9$+/&$1!&/%$!+/&N($[!M#$*!&'*5!1$%/.'%1!#'.$!,M/!

1$,1!/2!2('C$(('%!'*,-C$*1G!'*:!$'+#!/*$!/2!,#/1$!+'*!,5N-+'((5!#'.$!,M/!N#'1$1!M-,#!

:-22$%$*,!'*,-C$*1!cIeD!!!"#$!0'822&'**FP#-,$!151,$&!:$1-C*',$:!$'+#!1$%/.'%!'1!1N$+-$1!

/%C'*-E$:!-*!2-.$!:-22$%$*,!189C$*$%'D!!X'+#!/2!,#$1$!+('11-2-+',-/*1!M$%$!'11-C*$:!9'1$:!

/*!9-/+#$&-+'(!N#$*/,5N$1D!!!

"#$!0'82&'**FP#-,$!151,$&!-1!*/!(/*C$%!81$:!:8$!,/!,#$!':.'*+$&$*,!/2!4W7F

9'1$:!1N$+-$1!'*:!1891N$+-$1!,'[/*/&5!cIGKJeD!!"#$!646 !151,$&!2%/&!

,#$!P/%(:!T$'(,#!Y%C'*-E',-/*1!%$+/&&$*:',-/*1!-*+(8:$1!,M/!1N$+-$1G!!"#$%&'##"(

'&2'/0-"('*:!!"#$%&'##"(3%&4%/0(cKKGKIe1!P-,#-*!,#$1$!,M/!1N$+-$1!,#$%$!'%$!/.$%!IG\JJ!

1$%/.'%1!cKaeD!!7((!98,!,M$*,5!/2!,#$1$!1$%/.'%1!'%$!M-,#-*!,#$!1N$+-$1!'&2'/0-"G!M#-+#!-1!



_!
!

28%,#$%!9%/@$*!:/M*!-*,/!1-[!1891N$+-$1D!!"#$!1-[!1891N$+-$1!'%$!'&2'/0-"*(,"#"$"'*(

"/05%&"'*(60"/05%&"'*(.%72'&"'*("&6(0&60-"1!!

!

! 21/()!=?D?=!4-1,%-98,-/*!/2!!"#$%&'##"(1$%/.'%1!N$%!1891N$+-$1D!
!

!"#$%&'##"(.<)#7).!1%*!.:/.<)#7).!!!!!!!!!!!!!!!!!!!!!!!!!E&!&3!.)0&C10.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!1('&2'/0-"(1891ND!'&2'/0-"c)e!!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!DKG\J_!
!1('&2'/0-"(1891ND!,"#"$"'(899:!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!\JI!
!1('&2'/0-"(1891N1("/05%&"'!!c)))'e!!!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!g\!
!1('&2'/0-"(1891ND!60"/05%&"'(89993:!!D!D!D!D!D!D!D!D!D!D!D!D!D!D!aaa!
!1('&2'/0-"(1891ND!.%72'&"'(89;:(!!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!!fI!
!1('&2'/0-"(1891ND!0&60-"(8;9:!!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!!Ka!
!1(3%&4%/0(cQe!!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!II!
"/,'(!!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!D!!D!D!D!D!D!D!D!D!D!D!D!D!IG\_K!
4','!/9,'-*$:!2%/&!cIGKae!

!

!X'+#!/2!,#$1$!1891N$+-$1!-1!:-22$%$*,-',$:!2%/&!/*$!'*/,#$%!,#%/8C#!

9-/+#$&-+'(!'*:!C$*$,-+!,5N-*C!1+#$&$1!cKeD!"#$!('%C$!*8&9$%!/2!1$%/.'%1!/%-C-*',$1!

2%/&!'!&8(,-F'*,-C$*!1$%/(/C-+'(!151,$&!,#',!-*+(8:$1!',!($'1,!,#%$$!:-22$%$*,!N/(5.'($*,!

1$%'!,'%C$,-*C!',!($'1,!f!:-22$%$*,!'*,-C$*1!,#',!-*+(8:$!Y!'*:!TD!"#$!*'&-*C!/2!1N$+-2-+!

1$%/.'%1!-1!%$(',-.$(5!'%9-,%'%5G!98,!-1!9'1$:!/*!(/+',-/*!/2!2-%1,!-1/(',-/*!/2!'!1,%'-*!M-,#!'!

8*-B8$!1$%/(/C-+'(!N',,$%*D!!!P-,#!,#$!+8%%$*,!151,$&!,#$!+/%%$+,!&$,#/:!/2!

*/&$*+(',8%$!2/%!,#$!1$%/.'%!"5N#-&8%-8&!-1!*/M!!"#$%&'##"('&2'/0-"(1891N$+-$1!

'&2'/0-"!1$%/.'%!"5N#-&8%-8&D!

!

!



\!
!

=?F!G7.)1.)!#;101#-)07.-7#.!

! "#$!-*2$+,-/*1!+'81$:!95!!"#$%&'##"! 1

9$!9%/@$*!:/M*!-*,/!,#%$$!@-*:1!/2!:-1$'1$1S!$*,$%-+!2$.$%G!$*,$%/+/(-,-1G!'*:!151,$&-+!

-*2$+,-/*D!!"#$!$*,$%-+!2$.$%!-*+(8:$1!,#$!M$((F@*/M*!,5N#/-:!2$.$%G!M#-($!,#$!151,$&-+!

-*2$+,-/*1!'%$!+'81$:!95!*/*F,5N#/-:!!"#$%&'##"(1$%/.'%1D!!!X*,$%-+!2$.$%!1,'%,1!M-,#!'*!

-*+89',-/*!N$%-/:!/2!9$,M$$*!f!'*:!I]!:'51G!'*:!-1!:-'C*/1$:!M#$*!,#$!-*2$+,-/81!'C$*,!

-1!-1/(',$:!-*!,#$!9(//:!/%!2$+$1D!!"#$!15&N,/&1!/2!$*,$%-+!2$.$%!,5N-+'((5!-*+(8:$!

:-'%%#$'G!'9:/&-*'(!N'-*G!1N-@-*C!2$.$%G!'*:!N%/1,%',-/*!cIeD!!Y++'1-/*'((5G!-*2$+,$:!

-*:-.-:8'(1!9$+/&$!'15&N,/&',-+!+'%%-$%1!/2!$*,$%-+!2$.$%!'2,$%!%$+/.$%-*C!2%/&!.$%5!

'+8,$!15&N,/&1D!

! X*,$%/+/(-,-1!-1!+'81$:!95!*/*F,5N#/-:!!"#$%&'##"!1$%/.'%1!'*:!818'((5!%$B8-%$1!

9$,M$$*!$-C#,!'*:!fI!#/8%1!/2!-*+89',-/*!M-,#-*!,#$!#/1,!c_eD!!"#$!$*,$%/+/(-,-1!

-*2$+,-/*!+'81$:!95!*/*F,5N#/-:!!"#$%&'##"!-1!+#'%'+,$%-E$:!95!*/*F9(//:5!:-'%%#$'!'*:!

'9:/&-*'(!N'-*D!!"#$1$!15&N,/&1!+'*!('1,!'1!(/*C!'1!2-.$!:'51!%$B8-%-*C!/*(5!18NN/%,-.$!

,#$%'N5!/2!2(8-:!'*:!$($+,%/(5,$!%$N('+$&$*,G!,/!9'('*+$!,#$!(/11!/2!(-B8-:1!2%/&!

:-'%%#$'D!!!P#-($!,#$!$*,$%/+/(-,-1!-*2$+,-/*!-1!C$*$%'((5!1$(2F(-&-,-*CG!:$N$*:-*C!8N/*!,#$!

-*2$+,-*C!1$%/.'%!'*:!,#$!-&&8*$!151,$&!1,',81!/2!,#$!#/1,G!-,!+'*!9$+/&$!'!1$%-/81!

151,$&-+!'*:!N/11-9(5!'!1$N,-+$&-'!-*2$+,-/*D!!!Y,#$%!+#%/*-+!!"#$%&'##"(-*2$+,-/*1!

-*+(8:$!,#$!'8,/-&&8*$!:-1$'1$1!/2!%$'+,-.$!'%,#%-,-1!'*:!'*@5(/1-*C!1N/*:5(-,-1!cK_GK\eD!

! P#-($!9/8,1!/2!!"#$%&'##"!-*:8+$:!$*,$%/+/(-,-1!&'5!9$!1$(2F(-&-,-*CG!,#/1$!/,#$%!

+/*:-,-/*1!&'5!%$B8-%$!#/1N-,'(-E',-/*D!!"#$1$!:-1$'1$1!+'*!9$+/&$!&/%$!+/&N(-+',$:!

,/!,%$',!:8$!,/!,#$!-*+%$'1$:!$&$%C$*+$!/2!'*,-9-/,-+!%$1-1,'*+$1!M-,#-*!,#$!1$%/.'%1D!!



b!
!

3/&$!/2!,#$!1,%'-*1!M$%$!%$1-1,'*,!,/!1N$+-2-+!'*,-9-/,-+1!81$:!-*!#819'*:%5G!M#-($!/,#$%1!

M$%$!%$1-1,'*,!,/!,#$!'*,-9-/,-+1!+/&&/*(5!81$:!'C'-*1,!#8&'*!-*2$+,-/*1!cIeD!!"#$!

'NN$'%'*+$!/2!1$%/.'%1!18+#!'1!,#$!&8(,-N($!'*,-9-/,-+!%$1-1,'*,!1$%/.'%!!"#$%&'##"!

1$%/.'%!"5N#-&8%-8&!4"KJ_G!#'.$!($:!1/&$!+/8*,%-$1!,/!9'*!,#$!81$!/2!+$%,'-*!

'*,-9-/,-+1!2%/&!*/*F#8&'*!81$1G!18+#!'1!2(8/%/B8-*/(/*$1G!-*!$22/%,!,/!@$$N!,#$&!2%$$!

2%/&!%$1-1,'*+$1!c_e!

! Z%/,$+,-/*!'C'-*1,!!"#$%&'##"!-*2$+,-/*!+'*!9$!'++/&N(-1#$:!95!.'++-*',-/*G!98,!

,/!:',$!,#$%$!'%$!.$%5!2$M!.'++-*$1!'.'-('9($D!!"#$!.'++-*$1!:$.$(/N$:!2/%!!"#$%&'##"!

:-1$'1$1!'%$!&'-*(5!2/%!,#$!N%/,$+,-/*!'C'-*1,!!"#$%&'##"(1$%/.'%!"5N#-!:8$!,/!,#$!

1$.$%-,5!/2!,#$!:-1$'1$D!!R-.$!/%'(!.'++-*$1!#'.$!9$$*!81$:!2/%!,5N#/-:!2$.$%G!,#/8C#!,#$5!

#'.$!&'*5!1-:$!$22$+,1!'*:!'%$!*/,!$22$+,-.$!-*!'((!N/N8(',-/*1!cKbeD!

! R-.$!',,$*8',$:!.'++-*$1!'%$!,#$!2/+81!/2!*$M!%$1$'%+#!'1!*$M!C$*$,-+!

&/:-2-+',-/*1!'%$!9$-*C!&':$D!!7.-%8($*,!1,%'-*1G!18+#!'1!1$%/.'%!"5N#-!1,%'-*!"5IK'G!

M#-+#!('+@1!,#$!Q-!+'N18('%!'*,-C$*!'*:!%$:8+$1!,#$!*8&9$%!/2!9-/15*,#$,-+!RZ3!

$*E5&$1G!#'1!9$$*!'!*$M!2/+81!/2!',,$*8',-/*!cKfeD!!),!'(1/!#'1!'!2%'&$1#-2,!-*!,#$!/<%!!

C$*$G!+'81-*C!8*1,'9($!AW7!N/(5&$%'1$G!M#-+#!'(/*C!M-,#!,#$!&8,',-/*1!&$*,-/*$:!

'9/.$G!%$:8+$1!-,1!.-%8($*+$!cIGKfeD!!!!

! 7!1$+/*:!.'++-*$G!+'(($:!"5N#-&!Q-G!+/*,'-*1!,#$!'*,-C$*1!2%/&!,#$!+'N18('%!Q-!

'*,-C$*!/2!!"#$%&'##"(1$%/.'%!"5N#-!cK]eD!!"#-1!.'++-*$!-1!'!1-*C($!:/1$!+/*,'-*-*C!,#$!

'*,-C$*1!N%$1$%.$:!-*!N#$*/(!cIGKgeD!)*!'::-,-/*!,/!#8&'*!-&&8*-E',-/*G!'!*8&9$%!/2!

.'++-*$1!#'.$!9$$*!'NN%/.$:!2/%!,%$',&$*,!/2!+#-+@$*1!,/!%$:8+$!,#$-%!+/(/*-E',-/*D!!

"#$!;47!#'1!'NN%/.$:!'.-%8($*,!1$%/.'%1!'.'-('9($!2/%!,#$!2//:!-*:81,%5!,/!-*/+8(',$!



f!
!

+#-+@$*1D!!"#$!(-.$!'.-%8($*,!1$%/.'%!"5N#-&8%-8&!2/%!81$!-*!9%/-($%!+#-+@$*1!'*:!9%$$:$%!

+#-+@$*1!2/%!,#$!N/8(,%5!-*:81,%5!M'1!'NN%/.$:!-*!Kggg!cIeD!!X8%/N$'*1!'(1/!#'.$!'!

.'++-*$!2/%!!"#$%&'##"(1$%/.'%!X*,$%-,-:-1!'1!'!N%/,$+,-/*!2%/&!X*,$%-,-:-1!-*2$+,-/*1!-*!

,#$!$CC!-*:81,%5D!!!

!

=?H!>%3)#-7&:.!*&.)!1%*!,)#;1%7.,!&3!7%3)#-7&%!

! 3-&-('%!,/!/,#$%!N',#/C$*1G!,#$!-*2$+,-/81!:/1$!2/%!!"#$%&'##"!:$N$*:1!8N/*!,#$!

'1!,#$!'C$!'*:!%$(',-.$!#$'(,#!/2!,#$!#/1,G!#-1,/%5!/2!N'1,!+/*,'+,!M-,#!,#$!N',#/C$*G!,#$!

'&/8*,!'*:!,5N$!/2!2//:!-*!,#$!1,/&'+#G!,#$!#$'(,#!'*:!N/N8(',-/*!/2!,#$!*',-.$!C8,!

cIGIJeD!!!P#-($!&/1,!/2!M#',!-1!(-1,$:!'9/.$!

-1!:-%$+,(5!%$(',$:!,/!,#$!%$(',-.$!#$'(,#!/2!,#$!#/1,G!,#$!+/&N/1-,-/*!/2!,#$!2//:!1#/8(:!

9$!/2!1N$+-'(!&$*,-/*D!!"#$!2//:!+/&N/1-,-/*!+'*!:$,$%&-*$!,#$!-*2$+,-.$!:/1$!/2!,#$!

N',#/C$*G!&'-*(5!,#%/8C#!,#$!2',!+/*,$*,!/2!,#$!2//:!c"'9($!KD\DKeD!!!"#$!#-C#$%!,#$!2',!

+/*,$*,!/2!,#$!2//:G!,#$!&/%$!/NN/%,8*-,-$1!,#$%$!'%$!2/%!,#$!!"#$%&'##"!+$((1!,/!9$!

M-,#-*!,#$!#5:%/N#/9-+!&-+$(($1!/2!,#$!2',G!N%/,$+,-*C!-,!2%/&!,#$!#5:%/(5,-+!$22$+,!/2!,#$!

'+-:1!/2!,#$!1,/&'+#D!

! Y*+$!'!('%C$!$*/8C#!N/N8(',-/*!/2!!"#$%&'##"!#'1!9$$*!-*C$1,$:G!,#$!+$((1!#'.$!

,#%$$!1,$N1!,/!'!18++$1128(!-*2$+,-/*S!18%.-.-*C!,#$!'+-:!N%/+$11$1!/2!,#$!1,/&'+#G!

$22'+$&$*,G!',,'+#&$*,G!'*:!-*.'1-/*!/2!,#$!-*,$1,-*'(!$N-,#$(-'(!+$((1D!!!"#$%&'##"!+'*!

18%.-.$!,#$!1,/&'+#!-2!',!($'1,!/*$!/2!,#%$$!+/*:-,-/*1!-1!N%$1$*,S!'!#-C#!-*-,-'(!-*2$+,-.$!

:/1$G!'!('+@!/2!1,/&'+#!+/*,$*,1G!/%!'!('%C$!'&/8*,!/2!1,/&'+#!+/*,$*,1!cIJeD!!"#$!



]!
!

#-C#$%!,#$!-*2$+,-/81!:/1$!,#',!-1!+/*18&$:G!,#$!#-C#$%!,#$!+#'*+$!/2!$*/8C#!+$((1!

M/8(:!18%.-.$!,/!+'81$!,#$!-*2$+,-/*D!!)2!,#$!+$((1!#'.$!-*:8+$:!,#$-%!'+-:!,/($%'*+$!

%$1N/*1$G!,#'*!,#$5!'%$!$.$*!&/%$!(-@$(5!,/!18%.-.$!,#$!'+-:-+!+/*:-,-/*1!/2!,#$!1,/&'+#D!!!

"#$!1$+/*:!+/*:-,-/*!-1!:$N$*:$*,!/*!'!1&'((!'&/8*,!/2!'!+/*,'&-*',$:!2//:!-*C$1,$:!

/*!'*!$&N,5!1,/&'+#!,#',!M/8(:!%$:8+$!-,1!,%'*1-,!,-&$!-*!,#$!1,/&'+#D!!"#-1!+/*:-,-/*!

M/8(:!-*+%$'1$!,#$!(-@$(-#//:!/2!!"#$%&'##"(%$'+#-*C!-*!,/!,#$!-*,$1,-*$D!!)*!,#$!('1,!+'1$G!

!

21/()!=?H?=!)*2$+,-.$!:/1$!/2!!"#$%&'##"!1$%/.'%1!$1,-&',$:!-*!1$($+,!2//:1!!

!

;//:! 3$%/.'%! )*2$+,-/81!:/1$!
c6;=e! A$2$%$*+$!

XCC*/C! >$($'C%-:-1! KJ_FKJf! cIKe!
XCC*/C! 7*',8&! KJ\FKJf! cIKe!
</',!+#$$1$! V'*E-9'%! KJ\FKJKK! cIIe!
6'%&-*$!:5$! 689'*'! KJ_! cIae!
)&-,',-/*!-+$!+%$'&! "5N#-&8%-8&! KJ_! cI_e!
6#/+/(',$! X'1,9/8%*$! KJI! cI\e!
T'&98%C$%! W$MN/%,! KJKFKJI! cIbe!
6#$::'%!+#$$1$! T$-:$(9$%C! KJI! cIfe!
6#$::'%!+#$$1$! "5N#-&8%-8&! KJJFKJK! cI]e!
6#/+/(',$! W'N/(-! KJKFKJI! cIge!
6#/+/(',$! "5N#-&8%-8&! K! caJe!
Z'N%-@'!N/,',/!+#-N1! 3'-*,N'8(! K! caKe!
7(2'(2'!1N%/8,1! W$MN/%,! I! caIe!
)+$!+%$'&! X*,$%-,-:-1! K! caae!
4','!2%/&!cIe!
!

-2!,#$!1,/&'+#!-1!/.$%2-(($:G!,#$!+$((1!/2!!"#$%&'##"!&'5!*/,!9$!$[N/1$:!,/!,#$!28((!$22$+,1!

/2!,#$!C'1,%-+!'+-:D!!Y*+$!,#%/8C#!,#$!1,/&'+#G!,#$!+/*,$*,1!+/*,'-*-*C!,#$!+$((1!M-((!

N'11!-*,/!,#$!1&'((!-*,$1,-*$!,/!+/*,-*8$!,#$!-*.'1-/*!N%/+$11D!!!



g!
!

! Y*+$!,#$!+$((1!%$'+#!,#$!1&'((!-*,$1,-*$G!',,'+#&$*,!:$N$*:1!8N/*!2-*:-*C!'!

18-,'9($!',,'+#&$*,!1-,$D!!"#$!+/*,-*8$:!1(/8C#-*C!/2!,#$!/8,$%!&/1,!-*,$1,-*'(!$N-,#$(-'(!

M'((1G!+/&N$,-,-/*!M-,#!,#$!*',8%'(!C8,!2(/%'G!'*:!,#$!+/*1,'*,!&/.$&$*,!/2!,#$!9/M$(1!

&'5!#-*:$%!',,'+#&$*,!,/!-*,$1,-*'(!+$((1D!!38%.-.'(!/2!!"#$%&'##"!+$((1!M/8(:!'(1/!

%$B8-%$!'./-:-*C!,#$!*',8%'(!$*E5&',-+!'+,-.-,5!/2!,#$!N%/,$'1$1G!(-N'1$1G!'*:!/,#$%!

*',8%'(!$*E5&$1G!'*:!,#$!'+,-.-,5!/2!9-($!'+-:D!!!!!!!!

! "#$!',,'+#&$*,!1-,$1!,#',!+$((1!/2!!"#$%&'##"!%$B8-%$!'%$!1N$+-'(-E$:!+$((1!/2!,#$!

189&8+/1'(!('5$%!/2!,#$!-*,$1,-*'(!M'((!

2/((-+($1!2/8*:!-*!,#$!1&'((!-*,$1,-*$!cIGa_eD!!Y*+$!,#$!N',#/C$*!#'1!',,'+#$:!,/!,#$!

!1$.$%'(!+#'*C$1!#'NN$*!M-,#-*!,#$!,'%C$,!#/1,!+$((D!!"#$!!"#$%&'##"!+$((1!

M-((!:$(-.$%!-,1!/M*!$[,%'+$((8('%!N%/,$-*1G!M#-($!N%/&/,-*C!,#$!-*2(8[!/2!+'(+-8&!-/*1!-*,/!

,#$!#/1,!+$((D!!!3/&$!/2!,#$!$[,%'+$((8('%!N%/,$-*1!M-((!+'81$!,#$!'+,-*!,/!+#'*C$!-*,/!

&-+%/2-('&$*,1!'%/8*:!,#$!!"#$%&'##"!+$((1D!!>/1,!/2!,#$!/,#$%!N%/,$-*1!M-((!+'81$!'!

+5,/1@$($,/*!%$'%%'*C$&$*,!/2!,#$!$N-,#$(-'(!#/1,!+$((D!!"#-1!%$'%%'*C$&$*,!M-,#!,#$!

2/%&',-/*!/2!,#$!&-+%/2-('&$*,1!-1!1/&$,-& !'*:!

#$(N1!!"#$%&'##"(,/!9$!,'@$*!-*,/!,#$!+$((!,#%/8C#!N-*/+5,/1-1!/2!,#$!#/1,!+$((D!!Y*+$!

!"#$%&'##"(-1!-*,$%*'(-E$:!-,!+'*!1,'5!(/+'(-E$:!,/!,#$!1&'((!-*,$1,-*$G!/%!-,!+'*!-*2$+,!,#$!

9(//:!1,%$'&!,/!+'81$!,#$!151,$&-+!-*2$+,-/*1D!!!!

!

=?I!J0)C1()%#)!7%!3&&*!!

! 71!!"#$%&'##"(-1!'9($!,/!,/($%',$!&'*5!:-22$%$*,!$*.-%/*&$*,1G!-D$D!#-C#!1'(-*-,5G!

#-C#!/1&/,-+!N%$118%$G!#-C#!'+-:-,5G!$,+DG!-,!-1!'(1/!'9($!,/!+/(/*-E$!'*:!18%.-.$!-*!&'*5!



KJ!
!

2//:1!/2!:-22$%$*,!+/&N/1-,-/*D!!!"#$%&'##"!-1!'!@*/M*!+/*,'&-*'*,!/2!&'*5!#-C#!

&/-1,8%$!N%/,$-*!1/8%+$1G!18+#!'1!9$$2G!N/8(,%5G!'*:!N/%@!ca\FafeD!!3,8:-$1!#'.$!-1/(',$:!

&'*5!!"#$%&'##"(1$%/.'%1!-*!,#$1$!2//:1!'*:!/91$%.$:!,#$-%!N%$.'($*+$!-*!,#$!%$,'-(!

N%/:8+,1D!!P-,#-*!,#$1$!%$,'-(!N%/:8+,1!,#$1$!1,8:-$1!#'.$!1'&N($:!'*:!&$'18%$:!'!

N%$.'($*+$!%',$!/2!_DIdG!KJDfdG!'*:!bJD]d!2/%!C%/8*:!9$$2G!9%/-($%!+#-+@$*1G!'*:!(-B8-:!

M#/($!$CCG!%$1N$+,-.$(5!cafGa]GageD!!

!P#-($!!"#$%&'##"!-1!'!@*/M*!+/*,'&-*'*,!/2!#-C#!&/-1,8%$!N%/,$-*!1/8%+$1G!

,#$%$!'%$!&'*5!1,8:-$1!,#',!#'.$!'(1/!-*.$1,-C',$:!,#$!N%$.'($*+$!/2!!"#$%&'##"(-*!(/M!

&/-1,8%$!2//:1!'*:!2$$:1D!!3,8:-$1!#'.$!&$'18%$:!,#$!N%$.'($*+$!/2!!"#$%&'##"!-*!

'*-&'(!2$$:1!c_JeD!!Y*$!/2!,#$1$!1,8:-$1!M'1!'9($!,/!-1/(',$!!"#$%&'##"!2%/&!:%5!2$$:D!!

?$,M$$*!]d!'*:!Kbd!/2!,#$!1'&N($1!/2!-*:-.-:8'(!2$$:!+/&N/*$*,1!c&$',G!9/*$G!2-1#!

'*:!N/8(,%5!&$'(!18NN($&$*,1e!,'@$*!M$%$!N/1-,-.$!2/%!,#$!N%$1$*+$!/2!!"#$%&'##"D!!"#$!

$*.-%/*&$*,'(!'%$'1!/2!2$$:!N%/+$11-*C!N('*,1!#'1!'(1/!9$$*!%$N/%,$:!,/!9$!

+/*,'&-*',$:!M-,#!!"#$%&'##"D!!)*!/*$!1,8:5G!1'&N($1!2%/&!:-22$%$*,!N/-*,1!/2!,#$!

N%/:8+,-/*!(-*$!-*!,$*!:-22$%$*,!C%'-*!&-((1!'*:!2%/&!'!,/,'(!aGfIK!1'&N($1G!KID\d!M$%$!

N/1-,-.$!2/%!!"#$%&'##"!-*!,#$1$!&-((1!c_KeD!!!

21/()!=?I?=! !R/M!&/-1,8%$!2//:1!%$N/%,$:!,/!#'%9/%!!"#$%&'##"1!

9&&*! E:,/)0!&3!K1,<().! J&.7-7C)!K1,<().!
6#/+/(',$! f! I!

?('+@!Z$NN$%! f! b!
Z'1,'! _! a!

6/+/*8,! I! K!
3/8%+$!F!c_Ie!

! !



KK!
!

! 7*-&'(!2$$:1!'%$!*/,!,#$!/*(5!:%5!2//:1!,#',!#'.$!9$$*!@*/M*!,/!9$!

+/*,'&-*',$:!M-,#!!"#$%&'##"1!!A'M!'(&/*:1!-&N(-+',$:!-*!/8,9%$'@1!M-,#!!"#$%&'##"!

M$%$!,$1,$:!N/1-,-.$D!;/((/M!8N!1,8:-$1!:$,$%&-*$:!,#',!JD]fd!/2!'((!1'&N($1!-*!'!\F5$'%!

N$%-/:!M$%$!N/1-,-.$!2/%!!"#$%&'##"!c_aeD!!3$1'&$!1$$:1!#'.$!'(1/!#'.$!9$$*!,#$!1/8%+$!

/2!+/*,'&-*',-/*!M-,#!'!1,8:5!-1/(',-*C!!"#$%&'##"!-*!KID\d!/2!%'M!1$$:!1'&N($1G!'*:!

KKd!-*!N%/+$11$:!1$1'&$!N'1,$!'*:!#'(.'#!c__eD!!!3$.$%'(!/,#$%!(/M!&/-1,8%$!2//:1!#'.$!

'(1/!9$$*!18%.$5$:G!'*:!,#$!%$18(,1!'%$!18&&'%-E$:!-*!"'9($!KDbDKD!!"#/8C#!,#$!1'&N($!

1-E$1!2/%!1/&$!/2!,#$1$!2//:1!M$%$!1&'((G!,#$!1,8:5!-((81,%',$:!,#$!M-:$!.'%-$,5!/2!(/M!

&/-1,8%$!2//:1!,#',!!"#$%&'##"!+'*!18%.-.$!-*D!

! "#$!N%$.'($*+$!/2!!"#$%&'##"(#'1!'(1/!9$$*!:$,$%&-*$:!-*!:-22$%$*,!2(/8%1!,#',!

M$%$!&$'*,!2/%!#8&'*!+/*18&N,-/*D!!"'9($!KDbDI!1#/M1!,#$!:','!2%/&!c]_e!-*!M#-+#!

2(/8%1!/2!\!:-22$%$*,!1/8%+$1!M$%$!:$,$%&-*$:D!!P#$',!M'1!,#$!('%C$1,!1'&N($:!1/8%+$!

/2!C%'-*G!2/%!M#-+#!-*!/.$%!_GaJJ!1'&N($1!/*(5!1-[!M$%$!N/1-,-.$!2/%!!"#$%&'##"1!!X'+#!/2!

,#$!/,#$%!2/8%!1'&N($1!/2!C%'-*!2(/8%!:-:!*/,!#'.$!'!1'&N($!,#',!M'1!N/1-,-.$!2/%!

!"#$%&'##"D!!"#-1!-1!'!%$:8+,-/*!2%/&!N%$.-/81!1,8:-$1!&$'18%-*C!!"#$%&'##"!N%$.'($*+$!

-*!M#$',!2(/8%!/2!9$-*C!KDa!,/!JDad!'&/*C!',!($'1,!KKJJ!1'&N($1!c]_eD!!!

!

21/()!=?I?A! !Z%$.'($*+$!/2!!"#$%&'##"!-*!:-22$%$*,!C%'-*!2(/8%1!

<%'-*! 3'&N($!3-E$! Z/1-,-.$!3'&N($1!
P#$',! _Ga\]! b!
6/%*! KGffI! J!
Y',! fK_! J!

P#/($!P#$',! I]b! J!
48%8&! K]J! J!

! ! !!!!!!!3/8%+$! !c]_e!



KI!
!

! ;%/&!,#$!:','!-*!"'9($!KDbDIG!,#$!N%$.'($*+$!/2!!"#$%&'##"!M-,#-*!C%'-*1!M'1!(/M!

'&/*C!,#$1$!1'&N($1D!!"#$!%$1$'%+#$%1!/2!,#',!1,8:5!+/*+(8:$:!,#',!!"#$%&'##"!&'5!

*/,!9$!'!*',8%'(!+/*,'&-*'*,!/2!:%5!C%'-*!2(/8%1G!98,!&'5!9$!'!1$+/*:'%5!+/*,'&-*'*,!

:8$!,/!,#$!N%/+$11-*C!+/*:-,-/*1D!!48$!,/!,#$!'NN%/.$:!'&/8*,1!/2!-*1$+,!2%'C&$*,1!'*:!

%/:$*,!2-(,#!-*!M#$',!2(/8%G!!"#$%&'##"(+/8(:!+/*,'&-*',$!:8%-*C!N%/+$11-*C!/2!,#$!

C%'-*1!c]_GKKIeD!!P#$*!,#$1$!-*1$+,1!'*:!%/:$*,1!+/*,'&-*',$!'*:!,#%-.$!/*!,#$!2(/8%G!

,#$!2$+$1G!/%!,#$!2%'C&$*,1G!/2!,#$1$!'*-&'(1!+/8(:!+/*,'&-*',$!,#$!2(/8%!M-,#!,#$!

C'1,%/-*,$1,-*'(!9'+,$%-'D!

!

=?L!M:-/0)1$!;7.-&0N!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

! 7++/%:-*C!,/!,#$!6$*,$%1!2/%!4-1$'1$!6/*,%/(!c646eG(!"#$%&'##"(-1!,#$!2//:9/%*$!

N',#/C$*!,#',!+'81$1!&/1,!/2!,#$!9'+,$%-'(!/8,9%$'@1G!1-*+$!',!($'1,!Kg]a!c_\eD!!?$,M$$*!

Kg]a!'*:!IJJIG!,#$!646!#'1!%$N/%,$:!&/%$!,#'*!KG]JJ!/8,9%$'@1!+/*2-%&$:!2/%!'!M-:$!

.'%-$,5!/2!!"#$%&'##"!1$%/.'%1!c_\F_]eD!!!"'9($1!KDfDK!'*:!KDfDI!-*+(8:$!:','!+/&N-($:!

!

!"#$!*8&9$%!/2!/8,9%$'@1!',,%-98,$:!,/!!"#$%&'##"!:-:!*/,!-*+%$'1$!9$,M$$*!

Kg]I!'*:!IJJI!.$%181!,#$!,/,'(!*8&9$%!/2!+'1$1!c"'9($1!KDfDKG!KDfDIeD!!!Y2!,#$!,M$*,5!

5$'%1!/2!:','!,%'+@$:G!K\!/8,!/2!,#$!IJ!5$'%1!#'.$!,/,'(!%$N/%,$:!'*:!+/*2-%&$:!

!"#$%&'##"(+'1$1!9$,M$$*!KGfJJ!'*:!\GJJJ!'!5$'%D!!"M/!/2!,#/1$!2-.$!5$'%1!'%$!$[,%$&$!

/8,(-$%1G!M#$%$!,M/!('%C$!/8,9%$'@1!'++/8*,$:!2/%!'!1-C*-2-+'*,!N/%,-/*!/2!,#$!KJGJJJh!

+'1$1!2/%!,#/1$!5$'%1D!!!



Ka!
!

! "#$!2-%1,!/2!,#$!/8,(-$%!5$'%1!M'1!-*!Kg]\G!M#$*!'!6#-+'C/!:'-%5!M'1!-*./(.$:!-*!

'*!/8,9%$'@!,#',G!',!,#$!,-&$G!M'1!,#$!('%C$1,!/8,9%$'@!-*!646!#-1,/%5G!M-,#!&/%$!,#'*!

KbGJJJ!+8(,8%$!+/*2-%&$:!1'&N($1!,'@$*!2%/&!N',-$*,1!2/%!,#$!/8,9%$'@!1,%'-*!/2!1$%/.'%!

"5N#-&8%-8&!c_\G_geD!!"#$!1$+/*:!/8,(-$%!5$'%!M'1!-*!KggbG!M#$*!'!+/&N'*5!M'1!

%$1N/*1-9($!2/%!'!.$%5!('%C$!/8,9%$'@!/2!!"#$%&'##"!1$%/.'%!X*,$%-,-:-1!-*!-+$!+%$'&D!!"#$!

*8&9$%!/2!+'1$1!',,%-98,$:!,/!,#-1!1N$+-2-+!/8,9%$'@!+/8(:!*/,!9$!+/*2-%&$:!95!,#$!646G!

+'1$1!M$%$!%$N/%,$:!M#-($!Kgga!'*:!Kgg\!#':!aI!'*:!bJ!%$1N$+,-.$(5!c_]eD!!P#-($G!,#-1!

:/$1!*/,!1$$&!(-@$!'!('%C$!*8&9$%G!',!($'1,!,M/!N'N$%1!$1,-&',$:!,#',!,#$!'+,8'(!

*8&9$%!/2!+'1$1!9'1$:!/*!$N-:$&-/(/C-+'(!:','!'*:!2/%&8('1!M$%$!II_GJJJ!c\JG\KeD!

! 6/*2-%&',-/*!/2!'!2//:!'1!,#$!.$#-+($!/2!'!2//:9/%*$!/8,9%$'@!/%!:$,$+,-/*!/2!

!"#$%&'##"!-*!'!2//:!N%/:8+,!+'*!,%-CC$%!,#$!%$+'((!/2!,#$!+/*,'&-*',$:!N%/:8+,!2%/&!

,#$!&'%@$,D!!"#$!;47!%$C8('%(5!N89(-1#$1!,#%/8C#!-,1!M$91-,$!%$+'((!*/,-+$1!,/!9$+/&$!

'.'-('9($!2/%!,#$!C$*$%'(!N89(-+D!!"#-1!M$91-,$!#'1!:','!'.'-('9($!/*!,#$!2//:!N%/:8+,!

%$+'((1!-118$:!-*!,#$!('1,!1-[!5$'%1D!!"#$1$!%$+'((1!'%$!1/&$,-&$1!2%/&!'*!-*:81,%5!

-*C%$:-$*,!1/8%+$!,#',!&'5!#'.$!9$$*!1/(:!,/!&'*5!/,#$%!N%/:8+$%1G!M#-+#!+%$',$1!'!

('%C$!M$9!/2!%$+'((1G!18+#!'1!,#$!+'1$!-*./(.-*C!,#$!Z$'*8,!?8,,$%!6/%N/%',-/*!/2!

7&$%-+'!%$+'((!/2!IJJgD!!"'9($!KDfDa!M'1!+/&N-($:!,#%/8C#!,#-1!M$91-,$!'*:!+%/11!

%$2$%$*+-*C!/,#$%!1/8%+$1G!18+#!'1!,#$!646!'*:!%$.-$M!'%,-+($1G!M#-+#!+/*,'-*1!1/&$!/2!

,#$!('%C$1,!%$+'((1!/2!,#$!('1,!1-[!5$'%1!2/%!!"#$%&'##"!'*:!$'%(-$%!*/,$M/%,#5!/8,9%$'@1D!

!



K_!
!

21/()!=?L?=!;//:9/%*$!/8,9%$'@1!(-*@$:!,/!!"#$%&'##"(

!

!

!

O)10!

2&-1(!!
&:-/0)1$.P!
#1.).!'7-;!1!
#&%370,)*!
1+)%-!

4&%370,)*!
/1#-)071(!

&:-/0)1$.P#1.).!

4&%370,)*!
!"#$%&'##"!

&:-/0)1$.P#1.).!

4&%370,)*!
/1#-)071(!
&:-/0)1$!

*)1-;.P!"#$%)
&'##"!*)1-;.!

J)0#)%-1+)!
&3!&:-/0)1$.!

'7-;!1!
#&%370,)*!
1+)%-!

Kg]a! \J\^K_G]]g! KIf^fGJ]I! fI^IG_If! a\^f! af!
Kg]_! \_a^KbG_IJ! KI]^fGaJf! f]^_G_fg! KI^a! a_!
Kg]\! _g\^aKGJfg! K_a^IIGKaI! fg^KgGbbJ! fb^IJ! __!
Kg]b! _bf^KIGf]K! KKg^_G]\\! bK^IG]aa! KK^f! ag!
Kg]f! a]f^KbG\JJ! ]a^]GgI]! \I^KG]_b! \^I! a\!

Kg]]! _\K^K\GfaI! Kag^fGK\b! g_^IGg]f! Kg^K_! _K!
Kg]g! \J\^K\G]bf! KfK^bG\\f! KKf^_GgIJ! Kf^K_! __!
KggJ! \aI^KgG]]\! Kgb^gGJJI! Kab^bGIgJ! K\^K! _\!
KggK! \I]^K_G]fb! Kfa^bGaa\! KII^_GK_b! KJ^\! _K!
KggI! _Jf^KKGJK\! KKf^_GK\b! ]J^IG]a_! ]^_! ab!

Kgga! _]g^Kf_ff! Ka\^KJG_JI! b]^fGKII! g^K! a_!
Kgg_! b\a^KbGIa_! K_]^\G_]f! fJ^IG]\]! a^K! aJ!
Kgg\! bI]^KfG]JJ! K\\^KJGJKf! gJ^]G__g! KK^g! aK!
Kggb! _ff^IIGbJf! KKI^K_GIKg! bg^KIG_\J! a^I! aI!
Kggf! \J_^KKGg_J! KJ\^aGbgb! bJ^KGfaK! I^J! aa!

Kgg]! KGaK_^IfGI\]! I\]^]GgKg! KI\^IGfaK! If^b! Ka!
Kggg! KGa_a^I_]g_! IKf^bG_Ja! KKK^aG_ba! \^I! I]!
IJJJ! KG_Kf^IbGKII! I_f^bGgJ\! KIf^IG]\J! K\^I! I_!
IJJK! KGI_a^I\GKaJ! Ia\^fGJa_! KKK^aGK_K! KJ^f! af!
IJJI! KGaaJ^I_Ggbb! IIf^]GbIb! KKK^_Gbab! Ka^a! af!

6/&N-($:!2%/&S!c_\F_]e!



K\!
!

21/()!=?L?A!Z$%+$*,'C$!/2!2//:9/%*$!:-1$'1$!',,%-98,$:!,/!!"#$%&'##"(

!

! 7*/,#$%!*/,'9($!1/8%+$!/2!/8,9%$'@1!#'1!9$$*!'11/+-',$:!M-,#!N/M:$%$:!-*2'*,!

2/%&8('!c"'9($!KDfD_eD!!"#$!1/8%+$!/2!+/*,'&-*',-/*!-*!$'+#!/2!,#$!-*2'*,!2/%&8('!

/8,9%$'@1!M'1!1N%'5!:%-$:!&-(@D!!!"#$1$!/8,9%$'@1!18CC$1,!,#',!!"#$%&'##"!#'1!'!8*-B8$!

#$',!%$1-1,'*+$G!+/*1-:$%-*C!,#',!1N%'5!:%-$:!&-(@!%$+$-.$1!,M/!#$',!,%$',&$*,1G!/*+$!

:8%-*C!,#$!N'1,$8%-E',-/*!N%/+$11!'*:!'C'-*!:8%-*C!,#$!1N%'5!:%5!N%/+$11D!!!

!

! !

!

!

!

!

!

!

!!!

!

!

O)10.! J)0#)%-1+)!&3!#&%370,)*!/1#-)071(!&:-/0)1$.!1--07/:-)*!-&!
!"#$%&'##"(

Kg]aFKg]f! \f!
Kg]]FKggI! bg!
KggaFKggf! \\!
Kgg]FIJJI! _g!

6/&N-($:!2%/&S!c_\F_]e!



Kb!
!

21/()!=?L?D!A$+$*,!!"#$%&'##"(/8,9%$'@1!'*:!%$+'((1!(-*@$:!,/!(/M!M',$%!'+,-.-,5!2//:1D!!

21/()!=?L?F!Y8,9%$'@1!/2!!"#$%&'##"(-*!-*2'*,!2/%&8('!
!

!"#$%&'##"(
3$%/,5N$!

W8&9$%!/2!
-*2'*,1!
'22$+,$:!

R/+',-/*! U$'%! A$2$%$*+$!

X'%(-*C! _]! =0! Kg]\! c\ae!
"$**$11$$i! ! =37G!6'*':'! Kgga! c\_e!
Q-%+#/Mi! _]! 3N'-*! Kgg_! c\\G\be!
7*',8&! Kf! =0G!;%'*+$! KggbFKggf! c\be!
R/*:/*! aJ! A$N89(-+!/2!0/%$'! IJJJ! c\fe!
7C/*'! __! ;%'*+$! IJJ_! c\]e!
7C/*'! ga! ;%'*+$! IJJ\! c\]e!
"'9($!':'N,$:!2%/&!c\ge!M-,#!-*2/%&',-/*!2%/&!c\]e!
iR'9/%',/%5!+/*2-%&$:!2/%!('+,/1$!2$%&$*,',-/*!c\_G\\e!
!

4&,<1%N! 9&&*!
O)10!&3!

J:/(7#!Q)#1((!
K)0&C10!

R:,1%!
41.).!!

W/,!7.'-('9($_!
Z$'*8,!98,,$%!
6/',$:!1*'+@_!

Kgg\_!
7C/*'!N#'C$!

,5N$!K\!
If_!

W/,!7.'-('9($a! 4%-$:!1B8-:!+#-N1! Kggg! W^7! _\aa!

Z'%'&/8*,!;'%&1!/2!
6'(-2/%*-'K!

A'M!'(&/*:1! IJJ_! X*,$%-,-:-1! Ig!

Z$,$%!Z'*!'*:!<%$',!
Q'(8$K!

Z$'*8,!98,,$%! IJJf! "$**$11$$! bI]I!

>'%1!Z$,+'%$!=3K! 4%5!N$,!2//:! IJJf! 3+#M'%E$*C%8*:! bII!

>'(,FYF>$'(I!
Z822$:!%-+$!'*:!
M#$',!+$%$'(1!

IJJ]! 7C/*'! I]I!

Z$'*8,!6/%N/%',-/*!/2!
7&$%-+'K!

Z$'*8,!98,,$%! IJJg! "5N#-&8%-8&! fK_I!

>-*+-*C!Y.$%1$'1!
3N-+$!6/&N'*5!'*:!
P#/($1/&$!3N-+$!
6/&N'*5K!

?('+@!'*:!%$:!
N$NN$%!

IJJg! >/*,$.-:$/! IfII!

?'1-+!;//:!;('./%1K!
T5:%/(5E$:!

.$C$,'9($!N%/,$-*!
IJKJ! "$**$11$$! J!

3/8%+$1! !K;47!A$+'((!R-1,!IJJ_FIJKJ!'1!/2!W/.$&9$%!K_G!IJKJ!
I646!3'(&/*$(('!T/&$N'C$!'*:!Y8,9%$'@!=N:',$!Z'C$!'1!/2!W/.$&9$%!IJG!IJKJ!
a;%/&!cIe!
_;%/&!c\Ie!
!



Kf!
!

=?S!T7#0&/71(!*)1-;!$7%)-7#.!

! >-+%/9-/(/C-1,1!#'.$!:$.$(/N$:!:-22$%$*,!&$,#/:1!,/!&/:$(!,#$!C%/M,#!'*:!

:$',#!/2!&-+%/9$1!-*!:-22$%$*,!+/*:-,-/*1!cbJeD!!<%/M,#!&/:$(1!'%$!C$*$%'((5!9'1$:!8N/*!

2-%1,!/%:$%!@-*$,-+1G!:8$!,/!,#$!-:$'!,#',!:8%-*C!,#$!(/C!N#'1$!/2!+$((!C%/M,#!$'+#!+$((!

:-.-:$1!-*,/!,M/!+$((1!',!'!*$'%!+/*1,'*,!%',$!,#',!.'%-$1!8N/*!+/*:-,-/*1D!!"#$1$!

:/89(-*C1!+'*!9$!$'1-(5!&/:$($:!-*!,#$!2-%1,! /%:$%!@-*$,-+!&$,#/:!M#-+#!81$1!,#$!

-*1,'*,'*$/81! !

!!!!!!!!!!!!!!!

cXB8',-/*!Ke!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

WjZ/N8(',-/*!',!'!C-.$*!,-&$!!!!!!!!!!!!!!!!!!!!!!!!!!!
W/j!)*-,-'(!Z/N8(',-/*!
"j"-&$!
kj<%/M,#!%',$!
3/8%+$FcbJe!
!
! 3/&$!:$',#!@-*$,-+1!&/:$(1!81$!'!(/C'%-,#&-+!'NN%/'+#!c2-%1,F/%:$%!@-*$,-+1eG!

M#-($!/,#$%1!81$!*/*F(/C'%-,#&-+!'NN%/'+#$1D!!"#$!&'-*!:-22$%$*+$!9$,M$$*!C%/M,#!

@-*$,-+1!'*:!:$',#!@-*$,-+1! !!>'*5!/2!,#$!:$',#!

&/:$(1!,#',!'%$!'118&$:!(-*$'%!81$!,#$!$B8',-/*S!

!

cXB8',-/*!Ie!
3/8%+$FcbJe!

!!

"#$!:$+-&'(!%$:8+,-/*!.'(8$!F!/*$!/2!,#$!&'-*!.'(8$1!81$:!-*!:$,$%&-*-*C!#/M!

$22$+,-.$!'!,%$',&$*,!-1!',!-*'+,-.',-*C!'!&-+%/9-'(!N/N8(',-/*G!+'*!9$!:$,$%&-*$:!



K]!
!

,#%/8C#!$B8',-/*!KD!!"#$!:$+-&'(!%$:8+,-/*!.'(8$G!#$%$95!%$2$%%$:!'1!,#$!4F.'(8$G!-1!,#$!

,-&$!,'@$*!',!'!1N$+-2-+!,$&N$%',8%$!2/%!'!N/N8(',-/*!,/!9$!%$:8+$:!95!gJdG!M#-+#!-1!'!

/*$!(/C'%-,#&KJ!%$:8+,-/*D!!"#$!%$(',-/*1#-N!9$,M$$*!,#$!4F.'(8$!'*:!,#$!%',$!+/*1,'*,!

!!

!

cXB8',-/*!ae!
3/8%+$FcbJe!

!

!P#-($!'!4F.'(8$!-1!81$28(!-*!:$,$%&-*-*C!,#$!#$',!%$1-1,'*+$!/2!'*!/%C'*-1&!',!'!

+$%,'-*!,$&N$%',8%$G!-,!-1!C$*$%'((5!&/%$!81$28(!@*/M-*C!,#$!%$1N/*1$!/2!'*!/%C'*-1&!',!

&8(,-N($!,$&N$%',8%$1D!!"#-1!,$&N$%',8%$!+#'*C$!%$1N/*1$! F

M#-+#!-1!:$2-*$:!'1!,#$!-*+%$'1$!-*!,$&N$%',8%$!%$B8-%$:!2/%!,#$!4F.'(8$!,/!9$!%$:8+$:!

95!/*$!(/C'%-,#&-+!+5+($D!!"#$!EF.'(8$!+'*!9$!:$2-*$:!C%'N#-+'((5!cXB8',-/*!_e!/%!,#%/8C#!

,#$!7%%#$*-81!$B8',-/*!cXB8',-/*!\!M-,#!,#$!7%%#$*-81!$B8',-/*!'1!XB8',-/*!be!cbJGbKeD!

!

!

!!cXB8',-/*!_e!
! ! ! ! ! 3/8%+$FcbJe!

!

"#$!/,#$%!-1!'!C%'N#-+'(!&$,#/:!*$$:-*C!',!($'1,!/*$!(/C'%-,#&-+!+5+($!/2!,#$!4F.'(8$1S!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!

cXB8',-/*!\e!
! ! ! !!!!!!!!!!!!!!!!!!!!!!!!!!!!3/8%+$!F!cKKKe!!

!
!



Kg!
!

!
! ! ! ! ! ! ! ! ! !

! cXB8',-/*!be!
! ! ! ! !3/8%+$!F!cKKKe!

!
)*!$-,#$%!+'1$!,#$!8*-,1!/2!,#$!VF.'(8$!-1!:$C%$$1!6$(1-81G!'*:!,#$!,$&N$%',8%$!-*!$-,#$%!

$B8',-/*!_!/%!\!-1!'(1/!-*!6$(1-81!cbJGKKKeD!!!;/%!,#$!7%%$#*-81!$B8',-/*!cXB8',-/*!be!,#$!

,$&N$%',8%$!-1!-*!0$(.-*D!

!

=?U!V1-)0!1#-7C7-N!

! "#$!&/-1,8%$!+/*,$*,!/2!'!2//:!-1!'*!-&N/%,'*,!-*,%-*1-+!+#'%'+,$%-1,-+!,#',!

:$2-*$1!&'*5!'1N$+,1!/2!-,1!B8'(-,5G!:$,$%-/%',-/*!%$'+,-/*1G!'*:!,#$!C%/M,#!/2!

&-+%//%C'*-1&1D!!P#-($!&/-1,8%$!+/*,$*,!-1!'!:$2-*$:!N'%'&$,$%!/2!'!2//:G!,#$!$22$+,1!

/2!M',$%!+/*+$*,%',-/*1!:-22$%!95!,#$!+/&N/1-,-/*!/2!2//:D!!4-22$%$*,!1891,'*+$1!#/(:!

M',$%!-*!:-22$%$*,!M'51G!:8$!,/!,#$!:-22$%$*,!@-*:1!/2!+#$&-+'(!9/*:1!$'+#!&/($+8($!-1!

-*./(.$:!-*D!!)*1,$':!/2!&/-1,8%$!+/*,$*,G! Me!/%!%$(',-.$!.'N/%!

N%$118%$!N%/.-:$1!'!N'%'&$,$%!,#',!+/8(:!9$!9$,,$%!(-*@$:!,/!+#'*C$1!-*!,#$!2//:D!!"#$!

%$(',-.$!.'N/%!N%$118%$!-1!:$2-*$:!'1!,#$!%',-/!/2!,#$!.'N/%!N%$118%$!/2!M',$%!'9/.$!'!

2//:!,/!,#$!.'N/%!N%$118%$!/2!N8%$!M',$%!',!'!+/*1,'*,!,$&N$%',8%$!c e!!!

cbaeD!!!

"#$!%$(',-.$!.'N/%!N%$118%$!-1!'*!-&N/%,'*,!N'%'&$,$%!M-,#-*!'!2//:G!9$+'81$!-,!

-1!'*!-*:-+',/%!/2!,#$!+#$&-+'(!N/,$*,-'(!/2!,#$!M',$%!,#',!+'*!9$!81$:!2/%!+#$&-+'(!'*:!

9-/(/C-+'(!%$'+,-/*1D!!;/%!$['&N($G!'(,#/8C#!,#$!&/-1,8%$!+/*,$*,!/2!$CC!5/(@!M-,#!KJd!

18C'%!/%!KJd!1'(,!95!M$-C#,!-1!,#$!1'&$G!,#$!M',$%!'+,-.-,5!-1!JDgf]!'*:!JD]b\!



IJ!
!

%$1N$+,-.$(5!cb_e?!!X.$*!,#/8C#!,#$5!#'.$!%/8C#(5!,#$!1'&$!'&/8*,!/2!M',$%!1#/M*!95!

,#$!&/-1,8%$!+/*,$*,G!,#$!:-22$%$*+$!1#/M*!95!,#$!M',$%!'+,-.-,5!-1!,#$!'&/8*,!/2!

M',$%!,#',!+'*!9$!-*./(.$:!-*!%$'+,-/*1D!!48$!,/!,#$!:-22$%$*,!-*,$%&/($+8('%!

2/%+$1!/2!18C'%!'*:!1'(,G!,#$5!9-*:!M',$%!:-22$%$*,(5!+'81-*C!,#$!(/M$%$:!M',$%!'+,-.-,5!

/2!,#$!1'(,$:!$CC!5/(@D!

! P',$%!'+,-.-,5!#'1!9$$*!1#/M*!,/!9$!'!.-,'(!-*:-+',/%!,/!M#',!%$'+,-/*1!+'*!/++8%!

-*!'!&$:-8&G!M#$,#$%!,#$!%$'+,-/*1!'%$!&-+%/9-'(!C%/M,#G!(-N-:!/[-:',-/*G!>'-(('%:!

%$'+,-/*1G!$,+D!!"#$!2/((/M-*C!-1!,#$!&-*-&8&!%$B8-%$:!M',$%!'+,-.-,5!2/%!C%/M,#!/2!

:-22$%$*,!9%/':!+('11-2-+',-/*1!/2!&-+%//%C'*-1&1D!!!

!
21/()!=?U?=!>-*-&8&!M',$%!'+,-.-,5!C%/M,#!%$B8-%$&$*,!/2!&-+%//%C'*-1&1!!
!

@0&:<!&3!T7#0&&0+1%7.,.! T7%7,1(!+0&'-;!1'!Q)W:70)*!
>/1,!?'+,$%-'! JDgKFJD]]!
>/1,!U$'1,1! JD]]!

! JD]J!
T'(/N#-(-+!?'+,$%-'! JDf\!
l$%/,/($%'*,!>/(:1! JDfK!

! JDbIFJDbJ!
3/8%+$!F!cIe!

! ! "#$!&-*-&8&!M',$%!'+,-.-,5!/2!JD]]!2/%!C%/M,#! c"'9($!

KDgDKe!.'%-$1!:$N$*:-*C!&'-*(5!8N/*!,#$!<%'&!%$'+,-/*!/2!,#$!9'+,$%-'D!!>/1,!<%'&F

*$C',-.$!9'+,$%-'!#'.$!%$(',-.$(5!#-C#$%!M',$%!'+,-.-,5!%$B8-%$&$*,1!2/%!C%/M,#!,#'*!

<%'&FN/1-,-.$!/%C'*-1&1D!;/%!$['&N($!&/1,!+&2'/%3"-2'/0"-'"'(+'**/,!C%/M!9$(/M!

JDgaG!M#-($!<%'&FN/1-,-.$!!2"<.=#%-%--7,("7/'7,(#'1!9$$*!%$N/%,$:!,/!C%/M!',!.'(8$1!'1!

(/M!'1!JD]a!'M!cIeD!!"#$!M',$%!'+,-.-,5!+'*!'(1/!%$C8(',$!:-22$%$*,!9-/(/C-+'(!N%/+$11$1!

18+#!'1!,/[-*!N%/:8+,-/*!'*:!2('C$(('!15*,#$1-1G!'*:!+'*!+'81$!%$1N/*1$1!18+#!'1!+$((!

$(/*C',-/*!cIGb\eD!!>'*5!&-+%//%C'*-1&1!-*+%$'1$!,#$-%!/1&/(5,$1!-*!%$1N/*1$!,/!'!



IK!
!

%$:8+,-/*!/2!,#$!M',$%!'+,-.-,5!-*!,#$!$*.-%/*&$*,D!!"#/1$!-*+%$'1$1!/2!/1&/(5,$1!+'*!9$!

'*!'++8&8(',-/*!/2!N/,'11-8&!-/*1!/%!15*,#$1-E-*C!'*!'98*:'*+$!/2!:-22$%$*,!'&-*/!

'+-:1!/%!1-&N($!+'%9/#5:%',$1G!-*!'*!$22/%,!,/!9'('*+$!,#$!/1&/,-+!N%$118%$1!cbbGbfeD!!!

!!!!!

=?=X!2;)0,1(!0).7.-1%#)!.-:*7).!7%!7%-)0,)*71-)!-&!;7+;!,&7.-:0)!3&&*.!

! ?$2/%$!Kg\JG!,#$%$!M$%$!&8(,-N($!,#$%&'(!%$1-1,'*+$!1,8:-$1!M#-+#!1$,!,#$!

2/8*:',-/*1!/2!,#$!2-$(:!/2!,#$%&/F9'+,$%-/(/C5D!!3,8:-$1!:8%-*C!,#',!$%'!81$:!'!M-:$!

%'*C$!/2!,$&N$%',8%$1G!&$:-'G!'C$*,1G!'*:!/%C'*-1&1!'*:!+/&N'%$:!,#$&!:-%$+,(5D!!

72,$%!Kg\J!&/%$!1,8:-$1!M$%$!:-%$+,$:!,/M'%:1!*/*F1N/%$2/%&-*C!9'+,$%-'G!1N$+-2-+'((5!

,/M'%:1!!"#$%&'##"('*:!+1(-%#0D!!"#$%$!M'1!&/%$!%$1$'%+#!:/*$!/*!#/M!%$1-1,'*+$1!

':O81,$:!,/!'!+#'*C-*C!$*.-%/*&$*,G!M#$,#$%!-,!M'1!+#'*C$1!-*!NTG!&/-1,8%$!+/*,$*,G!/%!

1N$+-2-+!+/&N/1-,-/*!+#'*C$1!/2!,#$!C%/M,#!&$:-8&D!!Y*$!/2!,#$!$'%(-$1,!1,8:-$1!,/!

1#/M!#$',!%$1-1,'*+$!'1!'!:5*'&-+'((5!+#'*C-*C!',,%-98,$!M'1!'!1,8:5!81-*C!!"#$%&'##"(

1$%/.'%1!-*!$CC1!',!:-22$%$*,!NT!($.$(1D!!"#$!NT!1,8:-$:!M'1!\D\!'*:!]DJG!M#$%$!,#$!4F

.'(8$1!M$%$!,M/!,/!2-.$!,-&$1!#-C#$%!,#'*!',!NT!]DJ!cb]eD!!!

! 3-*+$!,#$!,#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"(M'1!1#/M*!,/!+#'*C$!:$N$*:-*C!/*!

,#$!$*.-%/*&$*,G!,#$%$!#'.$!9$$*!*8&$%/81!1,8:-$1!1#/M-*C!,#$!#$',!%$1-1,'*+$!/2!

!"#$%&'##"(-*!-*:-.-:8'(!2//:1D!!"#$1$!2//:1!#'.$!-*+(8:$:!+#-+@$*!'!('!@-*CG!:-22$%$*,!

+/*+$*,%',-/*1!/2!+/*:$*1$:!1/8NG!'*:!&'*5!:-22$%$*,!&$',1!cbgFfaeD!!>/1,!/2!,#$1$!

N'N$%1!#':!,#$!C$*$%'(!-:$'!,#',!,#$!#$',!%$1-1,'*+$!/2!!"#$%&'##"!.'%-$:!95!*/,!/*(5!

,#$!1$%/.'%G!98,!95!,#$!+/&N/1-,-/*!/2!,#$!2//:D!!;/%!,#$1$!1,8:-$1!,#$!2//:!+/&N/*$*,1!

,#',!%$1$'%+#$%1!1,8:-$:!M$%$!&'-*(5!,/,'(!1'(,!'*:!2',!+/*,$*,!M#-+#!#':!'!:-%$+,!



II!
!

%$(',-/*1#-N!M-,#!,#$!#$',!%$1-1,'*+$D!!)*.$1,-C',/%1!M$%$!'(1/!-*,$%$1,$:!-*!+/&N'%-*C!

#$',!%$1-1,'*+$1!/2!:-22$%$*,!/%C'*-1&1!/2!/,#$%!C$*$%'!,/!,#$!#$',!%$1-1,'*+$!/2!

!"#$%&'##"!1$%/.'%1D!!!2"<.=#%-%--7,('*:(>"-0##7,!M$%$!,M/!/2!,#$!C$*$%'!,#',!M$%$!

+/&N'%$:!,/!!"#$%&'##"(cfIGf_Gf\e1(()*!,#/1$!1,8:-$1G!.$C$,',-.$!+$((1!/2!>"-0##7,('*:!

!2"<.=#%-%--7,!#':!1-&-('%!#$',!%$1-1,'*+$1!,/!!"#$%&'##"!-*!,#$!-*:-.-:8'(!2//:1!,#',!

,#$5!M$%$!1,8:-$:!-*D(((((

( "#$%$!#'.$!9$$*!2$M!1,8:-$1!,#',!1,8:-$:!,#$!#$',!%$1-1,'*+$!/2!!"#$%&'##"!-*!

N$'*8,!98,,$%G!M#-+#!-1!'*!-*,$%&$:-',$!&/-1,8%$!cJD_\!'Me!'*:!#-C#!2',!c\ad!2',e!2//:!

cfbeD!!P#-($!&'*5!/2!,#$!2//:1!N%$.-/81(5!&$*,-/*$:!#':!VF.'(8$1!9$,M$$*!2-.$!'*:!

*-*$!:$C%$$!6$(1-81G!,#$!VF.'(8$1!%$N/%,$:!-*!N$'*8,!98,,$%!M$%$!\\Dg/6!cfbeD!!"#-1!-1!'*!

8*818'((5!#-C#!VF.'(8$!2/%!'*5!/%C'*-1&G!'*:!,#$!'8,#/%1!/*(5!',,%-98,$:!,#-1!%$18(,!,/!

,#$!#-C#!2',!'*:!(/M!M',$%!'+,-.-,5!2//:D!!

(

=?==!2;)0,1(!0).7.-1%#)!.-:*7).!7%!(&'!,&7.-:0)!3&&*.!!

! 48$!,/!/8,9%$'@1!-*./(.-*C!:%-$:!N/M:$%1!'*:!'*-&'(!2$$:1G!,#$!#$',!%$1-1,'*+$!

/2!!"#$%&'##"!-*!:%5!N%/:8+,1!#'1!',,%'+,$:!1-C*-2-+'*,!-*,$%$1,!2/%!2//:!&-+%/9-/(/C-1,1D!!

"#$!:%5!N%/:8+,1!1,8:-$:!2-%1,!M$%$!9/*$!&$'(!'*:!'*-&'(!2$$:!cffGf]GfgG]JeD!!!"#$1$!

1,8:-$1!&$'18%$:!,#$!$22$+,1!/2!:-22$%$*,!M',$%!'+,-.-,5!.'(8$1!/*!,#$!#$',!%$1-1,'*+$!/2!

!"#$%&'##"!-*!:%5!N/M:$%1D!!"#-1!#$',!%$1-1,'*+$!+/8(:!9$!1$$*!+($'%(5!-*!9/*$!&$'(G!

M#$%$!,#$!$22-+'+5!/2!#$',!.'%-$:!M-:$(5!95!,#$!M',$%!'+,-.-,5D!!P#-($!,#$5!:-:!*/,!

&$'18%$!,#$!4F.'(8$1G!,#$5!:-:!&$'18%$!,#$!+#'*C$!-*!.-'9($!+$((1!c"'9($!KDKKDKeD!

!



Ia!
!

21/()!=?==?=!A$:8+,-/*!/2!!"#$%&'##"!-*!9/*$!&$'(!',!:-22$%$*,!M',$%!'+,-.-,5!($.$(1!
!
"$&N$%',8%$!
c`6e!

P',$%!'+,-.-,5!-*!
9/*$!&$'(!

T$',-*C!,-&$!
c>-*8,$1e!

A$:8+,-/*!-*!*8&9$%!/2!.-'9($!
+$((1!

\\! JDgg! _J! KJF2/(:!
f\! JD]]! _J! KJIF2/(:!
f\! JDff! _J! KJF2/(:!
gJ! JD]]! IJ! KJbF2/(:!
gJ! JDff! _J! KJ_F2/(:!
KJJ! JDbI! IJ! KJaF2/(:!
3/8%+$!F!cfge!!!

!

),!M'1!+/*+(8:$:!:$+%$'1-*C!,#$!M',$%!'+,-.-,5!#':!'!1-C*-2-+'*,!$22$+,!/*!,#$!

#$',!%$1-1,'*+$!/2!!"#$%&'##"D!!7*/,#$%!1,8:5!%$N/%,$:!1-&-('%!N',,$%*1!/2!-*+%$'1-*C!

#$',!%$1-1,'*+$!',!#-C#$%!&/-1,8%$!+/*,$*,G!98,!,#$5!:-:!*/,!&$'18%$!M',$%!'+,-.-,5!cffeD!!

)*!&$',!'*:!9/*$!&$'(!!"#$%&'##"(1$%/.'%!3$2,$*9$%C!!M'1!&$'18%$:!M-,#!',!

,$&N$%',8%$1!9$,M$$*!\I!'*:!]\`6!!M-,#!,#%$$!&/-1,8%$!+/*,$*,!($.$(1G!\G!KJG!'*:!K\d!

cffeD!!"#$!4F.'(8$1!/2!,#$!+$((1!,$1,$:!',!K\d!&/-1,8%$!+/*,$*,!M$%$!,#$!1&'(($1,G!M#-($!

',!'!KJd!&/-1,8%$!($.$(!,#$!4F.'(8$1!M$%$!',!($'1,!,M/F2/(:!C%$',$%D!!"#$!#$',!%$1-1,'*,!

$[N$%-&$*,1!/2!+$((1!-*!,#$!\d!&/-1,8%$!($.$(!&$'18%$:!4F.'(8$1!9$,M$$*!,M/!,/!,#%$$!

,-&$1!'1!#-C#!'1!,#$!KJd!($.$(D!!!!!

! )*!'::-,-/*!,/!,#$!%$(',-/*1#-N!M-,#!&/-1,8%$!+/*,$*,G!+#'*C$1!-*!#$',!%$1-1,'*+$!

'1!:$N$*:$*,!/*!1/(8,$1G!NTG!'*:!M',$%!'+,-.-,5!#'.$!9$$*!/91$%.$:!%$+$*,(5D!!"#$!2-%1,!

/2!,M/!/2!,#$1$!N89(-+',-/*1!1,8:-$:!,#$!:-22$%$*+$1!9$,M$$*!18+%/1$!'*:!C(5+$%/(!',!

:-22$%$*,!M',$%!'+,-.-,-$1!'*:!+/*+$*,%',-/*1!c]KeD!!3-*+$!C(5+$%/(!:$+%$'1$1!,#$!M',$%!

'+,-.-,5!&/%$!$22$+,-.$(5!,#'*!18+%/1$G!,#$!M',$%!'+,-.-,5!2/%!'!C(5+$%/(!1/(8,-/*!-1!(/M$%!

,#'*!-,1!C(8+/1$!+/8*,$%N'%,!',!,#$!1'&$!N$%+$*,!+/*+$*,%',-/*D!!"#$!1,8:5!&$'18%-*C!



I_!
!

18+%/1$!'*:!C(5+$%/(!',!:-22$%$*,!+/*+$*,%',-/*1!&$'18%$:!,#$!&'11-.$!-*+%$'1$!-*!#$',!

%$1-1,'*+$!M#$*!,#$!1/(8,$!(/M$%-*C!,#$!M',$%!'+,-.-,5!-1!18+%/1$!-*1,$':!/2!C(5+$%/(D!!!

21/()!=?==?A!4F.'(8$1!/2!!"#$%&'##"(1$%/.'%1!"5N#-&8%-8&!c3"5e!'*:!"$**$11$$!c3"$e!',!
\fDI/6!'1!'22$+,$:!95!:-22$%$*,!M',$%!'+,-.-,-$1!/9,'-*$:!M-,#!18+%/1$!'*:!C(5+$%/(D!
!

V1-)0!
1#-7C7-N!

K:#0&.)! @(N#)0&(!
d!6/*+D!
cM^Me!

3"5!
4F.'(8$!
c&-*e!

3"$!
4F.'(8$!
c&-*e!

d!6/*+D!
cM^Me!

3"5!
4F.'(8$!
c&-*e!

3"$!
4F.'(8$!
c&-*e!

JDf\! W4! W4! W4! \fDf! ]D]! bDJ!
JD]f! baDf! bKD\! a\Dg! W4! W4! W4!
JDgJ! \]Db! _bDf! IaD\! aaDg! IDb! KDf!
JDga! \KDa! aJD\! IKDa! W4! W4! W4!
JDgb! agDb! K_Da! gD\! W4! W4! W4!
JDgg! K_D\! KDK! JD]! _Dg! KDK! KDK!
7:'N,$:!2%/&!F!c]Ke! !

!

! "#$1$!%$1$'%+#$%1!'(1/!+/&N'%$:!,#$!$22$+,1!/2!1/%9-,/(G!2%8+,/1$G!C(5+$%/(G!'*:!

18+%/1$!',!'!JDgb!M',$%!'+,-.-,5!c]KeD!!7!4F.'(8$!/2!Kb!&-*8,$1!',!\fDI/6!M'1!&$'18%$:!

M-,#!18+%/1$G!M#-($!#$',!,%$',&$*,1!-*!,#$!N%$1$*+$!/2!1/%9-,/(G!2%8+,/1$!'*:!C(5+$%/(!

%$18(,$:!-*!4F.'(8$1!/2!\D\G!KDaG!'*:!KDIG!%$1N$+,-.$(5D!!"#-1!+/&N'%$:!,/!'*/,#$%!

N89(-+',-/*!1,8:5-*C!,#$!1'&$!1/(8,$1!/2!2%8+,/1$G!C(5+$%/(G!'*:!1/%9-,/(G!'1!M$((!'1!

C(8+/1$!'*:!18+%/1$D!"#$1$!1,8:-$1!+'**/,!9$!+/&N'%$:!:-%$+,(5!,#/8C#G!9$+'81$!,#$!

%$1$'%+#$%1!:-:!*/,!$.'(8',$!,#$!1/(8,$1!/*!9'1-1!/2!M',$%!'+,-.-,5G!98,!-*1,$':!',!,#$!aJ!

'*:!fJd!+/*+$*,%',-/*!($.$(1!c"'9($!KDKKDaec]IeD!

!
!
!
!
!
!



I\!
!

21/()!=?==?D!!4b\!.'(8$1!/2!!"#$%&'##"!-*!.'%-/81!1/(8,$1!',!fJd!'*:!aJd!cM^.e!
+/*+$*,%',-/*!-*!!JDK!>!N#/1N#',$!9822$%!NT!bD\!
!

! !

! "#$!('%C$!-*+%$'1$!-*!#$',!%$1-1,'*+$!:8$!,/!,#$!'::-,-/*!/2!18+%/1$!+/&N'%$:!,/!

/,#$%!+/&N/8*:1!#'1!9$$*!',,%-98,$:!,/!,#$!N'%,-+8('%!$22$+,!/2!,#$1$!1891,'*+$1!/*!

9'+,$%-'(!+$((1!c]IeD!!38+%/1$G!C(8+/1$G!2%8+,/1$G!'*:!C(5+$%/(!#'.$!9$$*!#5N/,#$1-E$:!,/!

+'81$!N('1&/(51-1G!M#-+#!:$#5:%',$1!,#$!+$((1!'*:!1,'9-(-E$1!,#$!N%/,$-*1!'*:!$*E5&$1D!!

Y2!,#$1$!18C'%1!'*:!N/(5/(1G!18+%/1$!+'**/,!9$!-*,$%*'(-E$:!95!!"#$%&'##"*(M#-($!

C(8+/1$G!2%8+,/1$!'*:!C(5+$%/(!'%$!,'@$*!8N!95!,#$!9'+,$%-'(!+$((1D!!"#-1!-*,$%*'(-E',-/*!

&$+#'*-1&!/2!C(5+$%/(G!C(8+/1$G!'*:!2%8+,/1$!%$N('+$1!1/&$!/2!,#$!-*,%'+$((8('%!M',$%G!

1,'9-(-E-*C!/,#$%!+/&N/*$*,1!'1!M$((D!!P#-($!,#$!-*,$%*'(-E',-/*!&$+#'*-1&!/2!C(5+$%/(!

:/$1!1,'9-(-E$!+$((!+/&N/*$*,1G!-,!:/$1!*/,!N%/,$+,!'1!M$((!'1!,#$!:$#5:%',-/*!'*:!*/*F

-*,$%*'(-E',-/*!N('1&/(51-1!&$+#'*-1&!/2!18+%/1$D!

"#$!#$',!%$1-1,'*+$!/2!!"#$%&'##"!'1!'22$+,$:!95!M',$%!'+,-.-,5!#'1!'(1/!9$$*!

1,8:-$:!-*!+$%$'(!2(/8%1!:-%$+,(5D!!;(/8%!-1!'!2//:!M-,#!'!N'%,-+8('%(5!(/M!M',$%!'+,-.-,5!,#',!

K&(:-)! 4&%#)%-01-7&%!!
YZ!'PC[!

GIH!C1(:).!&3!!*(2N<;7,:07:,!
LT!FUSL!Y,7%[!

GIH!C1(:).!&3!!*!
K)%3-)%/)0+!!

Y,7%[!
38+%/1$! fJ! \a! _a!

aJ! JDf! KD_!
<(8+/1$! fJ! _I! Kf!

aJ! JDg! I!
3/%9-,/(! fJ! IJ! Kf!

aJ! JDf! IDK!
;%8+,/1$! fJ! KI! ]D\!

aJ! JD\! KDK!
<(5+$%/(! fJ! JDg! JDf!

aJ! JDI! JDg\!
3/8%+$!F!c]Ie!

!



Ib!
!

-1!/2,$*!+/*,'&-*',$:!M-,#!!"#$%&'##"(c]aG]_eD!!"M/!%$N/%,1!1N$+-2-+'((5!-*.$1,-C',$:!,#$!

#$',!%$1-1,'*+$!/2!!"#$%&'##"!-*!2(/8%D!!Y*$!1,8:5!+/&N'%$:!$-C#,!:-22$%$*,!1$%/.'%1!-*!

+/%*!2(/8%G!'*:!,#$!1$+/*:!%$N/%,!1,8:-$:!/*$!1$%/.'%!-*!M#$',!2(/8%!c]aG]\eD!!"#$!1,8:5!

81-*C!+/%*!2(/8%!/*(5!&$'18%$:!,#$!4F.'(8$1!',!_g`6!M#-+#!.'%-$:!9$,M$$*!JDa!,/!gDg!

#/8%1!c]aeD!!!"#$!1$+/*:!1,8:5!&$'18%$:!1$%/.'%!P$(,$.%$:$*!',!1-[!:-22$%$*,!

,$&N$%',8%$1!/.$%!1-[!:-22$%$*,!M',$%!'+,-.-,-$1!'*:!,#$!:','!-1!18&&'%-E$:!-*!"'9($!

KDKKD_!c]\eD!!

!

21/()!=?==?F!!VF.'(8$1!/2!!"#$%&'##"(1$%/.'%!P$(,$.%$:$*!-*!2(/8%!',!:-22$%$*,!M',$%!

'+,-.-,-$1!

A'*C$!/2!M',$%!'+,-.-,5!.'(8$1! VF.'(8$!cº6e!
JDbJFJD\b! aJDa!
JD\JFJD_b! \aDg!
JD_\FJD_K! KgDb!
JDabFJD_J! K\DI!
JDaKFJDa\! IgDI!
JDI\FJDaJ! a_Df!

3/8%+$!F!c]\e!
!

! P#-($!,#',!1,8:5!%$N/%,$:!8*818'((5!#-C#!VF.'(8$1G!-,!1$$&$:!,/!+/%%/9/%',$!,#$!

:$N$*:$*+$!/2!#$',!%$1-1,'*+$!/*!M',$%!'+,-.-,5D!!"#$1$!%$18(,1!18CC$1,$:!,#',!,#$!#$',!

%$1-1,'*+$!-1!.$%5!:5*'&-+!'*:!:-:!*/,!O81,!-*+%$'1$!'1!,#$!M',$%!'+,-.-,5!:$+%$'1$:G!98,!

,#',!#':!'*!'NN'%$*,!&'[-&8&!9$,M$$*!JD_bFJD\J!'MD!!"#$!'8,#/%1!#5N/,#$1-E$:!'*!

$[N('*',-/*!2/%!,#$!:5*'&-+!.'(8$1!&$'18%$:G!'*:!1N$+8(',$:!,#',!M',$%!'+,-.-,5!&'5!

*/,!#'.$!9$$*!$B8-(-9%',$:!,#/%/8C#(5G!/%!,#',!,#$!#$',-*C!&$,#/:!+#'*C$:!,#$!M',$%!

'+,-.-,5!/2!,#$!2(/8%!'1!-,!M'1!#$',$:D!!"#$!#$',-*C!&$,#/:!M/8(:!#'.$!+#'*C$:!$'+#!/2!



If!
!

,#$!,$1,!N'%'&$,$%1!$B8'((5G!98,!,#$!&$,#/:1!81$:!,/!1$,!,#$!M',$%!'+,-.-,5!&'5!#'.$!

'22$+,$:!,#$!:','D!!"#$!1,8:5!81$:!'!18N$%!1',8%',$:!1/(8,-/*!/2!(-,#-8&!+#(/%-:$!

c'MjJDKK!mIa` 3-*+$!,#$5!81$:!/*(5!/*$!

:$1-++',-*C!1'(,G!,#$5!M$%$!%$&/.-*C!,#$!2(/8%!'2,$%!-,!#':!9$$*!-*!,#$!1'&$!:$1-++',/%!

2/%!:-22$%$*,!,-&$!N$%-/:1D!!"#/1$!1'&N($1!,#',!M$%$!-*!,#$!(/*C$1,!#':!,#$!(/M$1,!M',$%!

'+,-.-,5D!!T/M$.$%G!,#$5!:-:!*/,!($,!,#$!2(/8%!$B8-(-9%',$G!'*:!M$%$!&$%$(5!&$'18%-*C!,#$!

M',$%!'+,-.-,5!/2!,#$!18%2'+$!/2!,#$!2(/8%G!9$+'81$!:$1-++',/%1!%$&/.$!M',$%!2%/&!,#$!

/8,1-:$!/2!,#$!2(/8%G!'*:!%$&/.$!&/%$!'1!-,!$B8-(-9%',$1D!!)2!,#$!1'&N($1!M$%$!,%8(5!

$B8-(-9%',$:G!'((!/2!,#$!2(/8%!1'&N($1!M/8(:!#'.$!9$$*!JDKK!'M!,#%/8C#/8,!,#$!$*,-%$!

1'&N($D!!)2!,#-1!$%%/%!M'1!,#$!1/8%+$!/2!,#$!+#'*C-*C!VF.'(8$1G!-,!M/8(:!9$!'118&$:!,#',!

,#$!(/*C$%!,#$!2(/8%!M'1!@$N,!-*!,#$!:$1-++',/%!&/%$!/2!,#$!2(/8%!M/8(:!9$!+(/1$%!,/!JDKK!

'MD!!"#/8C#!,#$!,%$*:1!,#$5!2/8*:!&'5!1,-((!9$!.'(-:!9$+'81$!'1!$'+#!1'&N($!M'1!

%$&/.$:!'*:!#':!,#$!18%2'+$!M',$%!'+,-.-,5!&$'18%$:G!,#$!1'&N($1!#':!M-:$!.'%-',-/*1!

/2!,#$-%!VF.'(8$1D!!!

! "/!,%5!,/!8*:$%1,'*:!,#$!8*-B8$!#$',!%$1-1,'*+$!/2!!"#$%&'##"!8*:$%!(/M!M',$%!

'+,-.-,-$1G!,M/!1,8:-$1!/91$%.$:!,#$!N/,$*,-'(!%/($!/2!%-9/1/&$1!c]bF]]eD!!"#$1$!1,8:-$1!

,%$',$:!+$((1!M-,#!,#$!'*,-9-/,-+1!+#(/%'&N#$*-+/(!'*:!%-2'&N-*!,/!1,/N!N%/,$-*!

15*,#$1-1G!'*:!/,#$%!%$N/%,1!81$:!&'C*$1-8&!+#(/%-:$!,/!1,'9-(-E$!,#$!%-9/1/&$1!:8%-*C!

#$',!,%$',&$*,D!!"#$!%/($!/2!+#(/%'&N#$*-+/(!'*:!%-2'&N-*!M/8(:!,#$/%$,-+'((5!1,/N!'*5!

$[,%'!N%/,$-*1!2%/&!9$-*C!15*,#$1-E$:G!-2!,#$!&$+#'*-1&!/2!(/M!M',$%!'+,-.-,5!#$',!

%$1-1,'*+$!M/8(:!-*./(.$!,#$!$[N%$11-/*!/2!1,%$11!%$1N/*1$!N%/,$-*1!c]]G]geD!!"#$!+$((1!

M$%$!-*+89',$:!-*!'!1/(8,-/*!/2!C(8+/1$F2%8+,/1$!c'MjJDg\e!2/%!_]!#/8%1!M-,#!,#$!



I]!
!

'*,-9-/,-+1!,/!%8($!/8,!,#$!N/11-9-(-,5!,#',!,#$!#$',!%$1-1,'*+$!M'1!-*:8+$:!95!'!%$:8+,-/*!

-*!,#$!/1&/,-+!N%$118%$D!!"#$!'*,-9-/,-+!,%$',&$*,!:-:!*/,!#'.$!'*5!$22$+,!/*!#$',!

%$1-1,'*+$!8*($11!,#$!'*,-9-/,-+1!M$%$!'::$:!,/!+$((1!'2,$%!_]!#/8%1!/2!C%/M,#D!!

!

!=?=A!67%)10!C)0.:.!%&%8(7%)10!7%1#-7C1-7&%!,&*)(.!

! Y*$!/2!,#$!-118$1!,#',!1,8:-$1!/*!,#$%&'(!%$1-1,'*+$!/2,$*!$*+/8*,$%!-1!,#$!

+#/-+$!/2!&',#$&',-+'(!&/:$(!,/!:$1+%-9$!,#$!-*'+,-.',-/*!:','D!!P#-($!,#$!:','!-*!&/1,!

1,8:-$1!+/8(:!1',-125!'!(-*$'%!+/%%$(',-/*!-*!'!(/C'%-,#&-+!1+'($G!1$.$%'(!-*.$1,-C',-/*1!

%$N/%,$:!*/*F(-*$'%!-*'+,-.',-/*!+8%.$1!cgJGgKeD!!"#$1$!*/*F(-*$'%!C%'N#1!#':!:-22$%$*,!

+#'%'+,$%-1,-+1!,#',!&'5!-*./(.$!

"#$1$!+#'%'+,$%-1,-+1!

M$%$!$.-:$*,!1-*+$!,#$!$'%(-$1,!1,8:-$1!/*!,#$%&'(!%$1-1,'*+$!-*!KgIg!,#',!:$1+%-9$:!,#$!

:$',#!+8%.$1!/2!:-22$%$*,!9'+,$%-'!cgJeD!!"#$1$!1,8:-$1!%$N/%,$:!'*!-*-,-'(!/*$!/%!,M/!(/C!

6;=!:$+%$'1$!-*!,#$!N/N8(',-/*!',!,#$!9$C-**-*C!/2!,#$!$[N$%-&$*,1G!M#-+#!,#$!

%$1$'%+#$%1!#':!N%/9($&1!$[N('-*-*C!M#5!18+#!'!('%C$!N$%+$*,'C$!/2!,#$!,/,'(!

N/N8(',-/*!M'1!-*'+,-.',$:!-*!,#$!2-%1,!N'%,!/2!,#$!$[N$%-&$*,D!!!

! 48%-*C!,#-1!,-&$!N$%-/:G!,#$!N%/N/1$:!&$+#'*-1&!/2!'+,-/*!/2!'*5!1,%$11!/*!'!+$((!

M'1!,$%&$:!,#$!&/*/&/($+8('%!,#$/%5G!M#$%$!,#$!1,%$11!%$'+,1!M-,#!/*$!&/($+8($!/%!'!

1-*C($!1$,!/2!&/($+8($1!M-,#-*!,#$!+$((D!!"#-1!#5N/,#$1-1!&$'*,!,#',!M#',$.$%!#'NN$*$:!

-*!/*$!+$((!&81,!#'NN$*!-*!$.$%5!/,#$%!+$((!',!,#$!1'&$!,-&$G!9$+'81$!,#$5!'((!#'.$!

$['+,(5!,#$!1'&$!&/($+8($1G!+'81-*C!'!+/*1,'*,!%$'+,-/*!%',$!,#%/8C#/8,!,#$!,-&$!

&$'18%$:D!!T/M$.$%G!,#/1$!-*-,-'(!'*:!%'N-:!+$((!.-'9-(-,5!%$:8+,-/*1!&$*,-/*$:!9$2/%$!



Ig!
!

+#'(($*C$:!,#-1!#5N/,#$1-1G!M#-+#!M'1!$[N('-*$:!,#%/8C#!:-22$%$*,!,#$/%-$1G!18+#!'1G!

.'%-',-/*!-*!%$1-1,'*+$G!-*,$%F!+$((8('%!+(8&N-*CG!/%!+#'*C$1!-*!1,',$1!/2!:/%&'*+5!'1!

%$1N/*1$!,/!1,%$11D!!!

! "#$!.'%-',-/*!-*!%$1-1,'*+$!#'1!*/,!9$$*!M$((!8*:$%1,//:G!'*:!%$1$'%+#$%1!#'.$!

1N$+8(',$:!,/!9$!2%/&!,#$!*',8%'(!.'%-',-/*!-*!1-E$!/2!,#$!+$((1D!!"#$!:-22$%$*,!1-E$1!/2!,#$!

/%C'*-1&!&'5!+'81$!,#$!+#$&-+'(!/%!,#$%&'(!:-2281-/*!%',$1!,/!:-22$%!'&/*C!,#$!

-*:-.-:8'(!/%C'*-1&1D!!"#-1!#5N/,#$1-1!M'1!,$1,$:!95!+/&N'%-*C!,#$-%!%$1$'%+#!,/!/,#$%!

,#$%&'(!1,8:-$1D!!"#$!/,#$%!1,8:-$1!81$:!2/%!+/&N'%-1/*!-*./(.$:!

'*:!!2"<.=#%-%--7,("7/'7,G!2%8-,!2(-$1G!'*,#%'[!1N/%$1!'*:!&81,'%:!1$$:1!cgKeD!P#-($!

,#$1$!+/&N'%-1/*1!-*./(.$!189O$+,1!,#',!'%$!-&&$*1$(5!:-22$%$*,!'*:!M$%$!*/,!,%8(5!

$B8-.'($*,!1,8:-$1G!-,!1#/M$:!'*!-&N/%,'*,!%$(',-/*1#-ND!!4-22$%$*,!/%C'*-1&1!+'*!#'.$!

:-22$%$*,!:$',#!N',,$%*1!M#-+#!+'*!'(1/!.'%5!81-*C!,#$!1'&$!/%C'*-1&!.$%181!:-22$%$*,!

'C$*,1D!!!!

"#%/8C#!,#$1$!$'%(5!1,8:-$1G!,#$!2/((/M-*C!C%'N#!1#'N$1!+#'%'+,$%-E$:!:-22$%$*,!

'*-1&1!1$$*!-*!

,#$!+#'%,!9$(/MD!

!!!!!!!!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!7!!!!!!!!!!!!!!!!!!!!!!!!?!!!!!!!!!!!!!!!!!!!!!!!!!!!!6!!!!!!!!!!!!!!!!!!!!!!!!!!4!

cA$:%'M*!2%/&!cgKee!

97+:0)!=?=A?=!4-22$%$*,!N/11-9($!:$',#!+8%.$1!



aJ!
!

! !

! 48%-*C!,#$!$'%(5!IJ,#!+$*,8%5G!-,!M'1!,#$/%-E$:!/*(5!2/8%!,5N$1!/2!#$',!

-*'+,-.',-/*!+8%.$1!M$%$!/91$%.$:!9'1$:!8N/*!,#$!/%C'*-1& !+#'%'+,$%-1,-+1!cgaeD!

=*:$%!+8%.$!,5N$!7G!1&'((!'*:!&$:-8&!1N/%$1!18+#!'1!>1(,7320#0,('*:!>1("&2./"-0,!'%$!

,5N-+'(D!+,-.'/0-.0"(-%#0(%$1N/*1$1!M$%$!+#'%'+,$%-1,-+!/2!+8%.$!,5N$!?D!!?'1$:!/*!,#-1!

+('11-2-+',-/*!,#$!-*'+,-.',-/*!/2!+1(-%#0!'*:!1/&$!5$'1,1!2/((/M!+8%.$!,5N$!6D!;-*'((5G!

+8%.$!,5N$!4!M'1!/*(5!/91$%.$:!M-,#!('%C$!1N/%$1D!!"#$1$!:-22$%$*,!+8%.$1!/NN/1$:!,#$!

&/*/&/($+8('%!,#$/%5!/2!-*'+,-.',-/*G!'*:!'!&8(,-F&/($+8('%!,#$/%5!/2!-*'+,-.',-/*!M'1!

N%/N/1$:G!-*1,$':D!!Y,#$%!1,8:-$1!:-:!*/,!/91$%.$!-*'+,-.',-/*!+8%.$1!(//@-*C!(-@$!C%'N#!

%!,#%$$D!!"#$1$!C%'N#1!#':!($11!(-*$'%!%$'+,-/*!%',$1G!

%$'+,!M-,#!&8(,-N($!.-,'(!1-,$1!M-,#-*!,#$!+$((D!!"#$!$*$%C5!*$$:$:!,/!-*'+,-.',$!,#$1$!

1-,$1!+'*!#'.$!*',8%'(!.'%-',-/*!9$,M$$*!-*:-.-:8'(!+$((1G!:8$!,/!1,'C$1!/2!C%/M,#!'*:!

&-+%/$*.-%/*&$*,1D!

"#$1$!1#/8(:$%1!/%!,'-(1!M$%$!*/,!%$N/%,$:!-*!$.$%5!1,8:5G!'*:!.'%-$:!$.$*!M-,#!

:-22$%$*,!,%-'(1!/2!,#$!1'&$!$[N$%-&$*,D!!"/!'++/8*,!2/%!,#$!,'-(-*C!/%!1#/8(:$%-*CG!

%$1$'%+#$%1!#'.$!$-,#$%!,'@$*!N'%,-'(!N'%,1!/2!,#$!:$',#!+8%.$!,/!+'(+8(',$!4F.'(8$1G!/%!

81$:!&',#$&',-+'(!&/:$(1!,/!'++/8*,!2/%!-,D!!"#$1$!&/:$(1!%'*C$!2%/&!+/&N8,$%!

+'(+8(',$:!9$1,F2-,!&/:$(1!,/!,#$!P$-98((!&$,#/:D!!P#$*!%$1$'%+#$%1!#'.$!,'@$*!N'%,-'(!

N'%,1!/2!,#$!:$',#!+8%.$1!/*(5!,#$!&/1,!(-*$'%!N'%,1!/2!,#$!C%'N#!'%$!,5N-+'((5!81$:G!

/&-,,-*C!,#$!,'-(!/%!,#$!1#/8(:$%!-2!N%$1$*,!cfbFf]GgIGgaeD!



aK!
!

! Y*$!1,8:5!2/+81$:!/*! *-+/(G!'*!

'*,-9-/,-+!M#-+#!-*#-9-,1!N%/,$-*!15*,#$1-1!c]]G]geD!!"#$!'::-,-/*!/2!+#(/%'&N#$*-+/(!:-:!

*/,!'22$+,!,#$!-*-,-'(!.-'9($!+/8*,!%$:8+,-/*G!98,!-,!-*2(8$*+$:!,#$! ,'-(-*C !/2!,#$!9-N#'1-+!

:$',#!+8%.$1D!!"#$!'*,-9-/,-+!%$:8+$:!,#$!4F.'(8$1!/2!,#$!,'-(!2%/&!]g!&-*8,$1!',!\g`6!,/!

b_!&-*8,$1!81-*C!KJJ!kC^&(!c]beD!!X.$*!M-,#!,#$!'::-,-/*!/2!+#(/%'&N#$*-+/(!,#$!-*-,-'(!

1$+,-/*!/2!,#$!C%'N#!#':!4F.'(8$1!/2!II!,/!I\!&-*8,$1!',!\g`6D!!"#/8C#!,#$!4F.'(8$1!/2!

,#$!,'-(-*C!M$%$!1,-((!('%C$%!,#'*!,#$!4F.'(8$1!/2!,#$!-*-,-'(!1$+,-/*1!/2!,#$!C%'N#G!,#$5!

M$%$!(/M$%$:!:8$!,/!,#$!'*,-9-/,-+D!!"#$!%$1$'%+#$%1!$[N('-*$:!,#',!,#$!$.-:$*+$!/2!

,'-(-*C!M'1!:8$!,/!'!2'-(8%$!/2!+#(/%'&N#$*-+/(!,/!+/&N($,$(5!1,/N!N%/,$-*!15*,#$1-1!c]beD!!!

! "#$!%$18(,1!/2!,#$!1,8:5!M-,#!+#(/%'&N#$*-+/(!M$%$!-*!'C%$$&$*,!M-,#!'*/,#$%!

1,8:5!,#',!1N$+8(',$:!,#$!&$+#'*-1&!9$#-*:!+'81-*C!,#$!,'-(-*C!M'1!:8$!,/!N%/,$-*!

15*,#$1-1G!'(,#/8C#!-,!M'1!/91$%.$:!,#$!,'-(-*C!M'1!/*(5!N%$1$*,!M#$*!,#$!,$1,!

,$&N$%',8%$!M'1!9$(/M!bJ`6D!!79/.$!,#',!,$&N$%',8%$!,#$!-*'+,-.',-/*!+8%.$1!2/((/M$:!

'!&/%$!(-*$'%!&/:$(!cg_eD!!7,,$&N,1!2%/&!,#',!1,8:5G!'*:!'*/,#$%!%$N/%,!&$'18%-*C!

!"#$%&'##"!-*!+#/+/(',$!&-(@G!N/M:$%!,/!189+8(,8%$!'*:!%$,$1,!,#$!,'-(-*C!2/%!C%$',$%!

#$',!%$1-1,'*+$1!#'.$!-*:-+',$:!*/!$*#'*+$&$*,!/2!%$1-1,'*+$!cf]eD!!!!"#-1!-1!-*!

:-1'C%$$&$*,!/2!'!1,8:5!M#-+#!&$'18%$:!!"#$%&'##"!-*!N$'*8,!98,,$%G!M#-+#!&$'18%$:!

'!#-C#$%!%$1-1,'*+$!/2!,#$!+$((1!M#$*!%$,$1,-*C!,#$!+$((1!2/%!'!1$+/*:!#$',!,%$',&$*,!

cfbGg\eD!!!!

!

!

!



aI!
!

4;1<-)0!A!8!T1-)071(.!1%*!T)-;&*.!

A?=!K-017%.!1%*!#:(-:0)!<0)<101-7&%5!

! "#$!!"#$%&'##"!1,%'-*1!81$:!-*!,#-1!%$1$'%+#!M$%$!!1!"5N#-&8%-8&!XIJJgJJ\]KKG!

!1!"$**$11$$!XIJJfJJ\JI!'*:!!1!7C/*'D!"#$!2-%1,!,M/!1,%'-*1!M$%$!N%/.-:$:!95!,#$!

>-**$1/,'!4$N'%,&$*,!/2!T$'(,#!'*:!,#$5!M$%$!-1/(',$:!2%/&!N',-$*,1!(-*@$:!,/!,#$!

N$'*8,!98,,$%!/8,9%$'@1!/2!IJJg!'*:!IJJfG!%$1N$+,-.$(5!cgbGgfeD!!"#$(!1!7C/*'!1$%/.'%!

M'1!/%-C-*'((5!-1/(',$:!2%/&!'*!/8,9%$'@!%$(',$:!,/!,/'1,$:!/',1!+$%$'(!2%/&!Kgg]D!"#$!

1,/+@!+8(,8%$1!/2!,#$!,#%$$!1$%/.'%1!M$%$!1,/%$:!-*!'!KSK!%',-/!/2!C(5+$%/(!'*:!,%5N,-+!1/5!

9%/,#!c"3?n!W$/C$*G!)*+DG!X'1,!R'*1-*CG!>)e!',!F\\/6D!!"#$!M/%@-*C!+8(,8%$1!/2!$'+#!

1$%/.'%!M$%$!N%$N'%$:!2%/&!2%/E$*!1,/+@1!'*:!-*/+8(',$:!-*,/!"3?G!C%/M*!/.$%*-C#,!',!

af/6!'*:!,#$*!1,/%$:!',!_/6D!!"/!,$1,!,#$!M/%@-*C!+8(,8%$1G!,#$5!M$%$!%$F,%'*12$%%$:!

/*+$!'!M$$@!'*:!1,%$'@$:!/*,/!,%5N,-+!1/5!'C'%!c"37n!W$/C$*G!)*+De!+/*,'-*-*C!JD]!C^R!

2$%%-+!'&&/*-8&!+-,%',$!'*:!bD]!C^R!1/:-8&!,#-/18(2',$D!!Z$%-/:-+'((5!,#$!1$%/.'%1!M$%$!

'(1/!1,%$'@$:!/*,/!9-1&8,#!18(2',$!'C'%!cW$/C$*G!)*+De!'*:![5(/1$!(51-*$!:$/[5+#/(',$!

'C'%!cW$/C$*G!)*+De!2/%!+/*2-%&',-/*D!

!

A?A!>%&#:(1-7&%!1%*!*0N7%+!<0&#)*:0)!

! ;%/&!M/%@-*C!+8(,8%$1G!1$%/.'%!+8(,8%$1!M$%$!C%/M*!/.$%*-C#,!-*!_J!&R!"3?!'*:!

'::$:!,/!9/,,($1!+/*,'-*-*C!abJ!&R!1,$%-($!M',$%!'*:!C$*,(5!1#'@$*D!!"M$*,5!C%'&1!/2!'!

+/&&$%+-'((5!'.'-('9($!,/'1,$:!/',!+$%$'(!M$%$!'::$:!,/!,#$!9/,,($1!'*:!&-[$:!95!

%$N$',$:!-*.$%1-/*!2/%!/*$!&-*8,$D!!"#$!-*/+8(',$:!+$%$'(!1'&N($1!M$%$!1,%'-*$:!M-,#!

1,$%-($!@-,+#$*!1,%'-*$%!'*:!1N%$':!/8,!/*!1,$%-($!N$%2/%',$:!@-,+#$*!9'@-*C!1#$$,1D!!"#$!



aa!
!

9'@-*C!1#$$,1!M-,#!+$%$'(!M$%$!N('+$:!-*!'*!-*+89',/%!',!_J/6!2/%!KI!,/!K]!#!,/!'((/M!

:%5-*CD!!"#$!+$%$'(!1'&N($1!M$%$!,#$*!C%/8*:!81-*C!1,$%-(-E$:!&/%,'%!'*:!N$1,($!-*!'!9-/F

1'2$,5!+'9-*$,G!N('+$:!/*!'(8&-*8&!2/-(!,%'51!'*:!$B8-(-9%',$:!,/!1N$+-2-+!M',$%!'+,-.-,-$1!

-*!:$1-++',/%1!,/!+/*,%/(!,#$!M',$%!'+,-.-,5D!!

! ;/%!,#$!,%-'(1!-*./(.-*C!'::$:!18+%/1$G!fD\!C!/2!+/&&$%+-'((5!'.'-('9($!N/M:$%$:!

18+%/1$!M'1!'::$:!'2,$%!,#$!+$%$'(!M'1!1N%$':!8N/*!,#$!9'@-*C!1#$$,D!!38+%/1$!M'1!

&-[$:!-*,/!,#$!+$%$'(!95!N-(-*C!,#$!+$%$'(!'*:!'::-*C!,#$!18+%/1$!-*!1&'((!-*+%$&$*,1!95!

2/(:-*C!'*:!&-[-*C!,#$!18+%/1$!-*,/!,#$!M$,!+$%$'(!M-,#!1,$%-($!1N//*1D!!Y*+$!,%'51!M$%$!

%$&/.$:!2%/&!,#$!-*+89',/%!',!,#$!$*:!/2!,#$!:%5-*C!N$%-/:G!,#$!,%'51!M$%$!M$-C#$:!,/!

$*18%$!,#',!bD\oJD\!C%'&1G!/%!I\d!95!M$-C#,G!/2!18+%/1$!M$%$!'::$:D!38+%/1$!

+/*,'-*-*C!+$%$'(!M'1!'(1/!C%/8*:!'*:!$B8-(-9%',$:!'1!:$1+%-9$:!2/%!,#$!,%-'(1!M-,#!*/!

18+%/1$D!

!

A?D!J0)<101-7&%!&3!7%*7C7*:1(!.1,<().!

! "#$!IbD\!CG!/%!IJ!C!M-,#/8,!18+%/1$G!C%/8*:!+$%$'(!1'&N($!M'1!1$N'%',$:!'*:!1$,!

-*!,M/!1$N'%',$!2/-(!,%'51D!!"#$!2/-(!,%'51!M$%$!,#$*!1,/%$:!-*,/!,M/!1$N'%',$!:$1-++',/%1!

/2!:-22$%-*C!M',$%!'+,-.-,5!2/%!f!,/!KI!:'51!,/!28((5!$B8-(-9%',$!,#$!1'&N($1D!!"#$!2/-(!,%'51!

+/*,'-*-*C!,#$!+$%$'(!M$%$!%$&/.$:!'*:!,#$!M',$%!'+,-.-,5!M'1!&$'18%$:!,/!$*18%$!,#$!

1'&N($1!M$%$!oJDJI!'M!/2!,#$!:$1-++',/%!,#$!1'&N($1!M$%$!N8,!-*D!!!)2!,#$!+$%$'(!M'1!*/,!

M-,#-*!JDJI!'M!/2!,#$!,'%C$,!M',$%!'+,-.-,5!M-,#-*!f!,/!KI!:'51G!,#$!1'&N($!M'1!*/,!81$:D!!!

"#$1$!1'&N($1!M$%$!N('+$:!-*,/!1,$%-($!KI!+&a!15%-*C$1!'*:!+$%$'(!M'1!,%'*12$%%$:!-*,/!

+'N-(('%5!,89$1!cKD\FKD]![!gJ!&&!9/%/1-(-+',$!C('11e!95!-*1$%,-*C!,#$!,89$1!,#%/8C#!,#$!



a_!
!

(8$%F(/+@!,-N!/2!,#$!15%-*C$1D!!A'&!%/:1!cKK]!&&![!K!&&!1,'-*($11!1,$$(e!M-N$:!M-,#!fJd!

$,#'*/(!M$%$!81$:!,/!2-((!,#$!+'N-(('%5!,89$1!M#$*!*$+$11'%5D!!"#$!+$%$'(!2-(($:!,89$1!

M$%$!#$',!1$'($:!81-*C!'!N%/N'*$!#'*:!,/%+#!'*:!N('+$:!-*!'!KJd!+/&&$%+-'((5!

'.'-('9($!+#(/%-*$!9($'+#!1/(8,-/*!2/%!',!($'1,!/*$!&-*8,$D!!)2!,#$!9($'+#!M'1!/91$%.$:!

M#-,$*-*C!,#$!+$%$'(G!,#$!1'&N($1!M$%$!*/,!81$:D!!72,$%!'((!+'N-(('%5!,89$1!M$%$!2-(($:!,#$!

M',$%!'+,-.-,5!M'1!&$'18%$:!81-*C!,#$!%$&'-*-*C!+$%$'(!-*!,#$!15%-*C$D!!P',$%!'+,-.-,5!/2!

,#$!1'&N($1!M'1!&$'18%$:!81-*C!'!M',$%!'+,-.-,5!&$,$%!cZ'M@-,!>/:$(G!!4$+'C/*!

4$.-+$1G)*+DG!Z8((&'*G!)4e!+'(-9%',$:!$.$%5!/,#$%!:'5!'++/%:-*C!

N%/+$:8%$D!!Y*+$!'((!,#$!*$$:$:!+'N-(('%5!,89$1!M$%$!1$'($:G!,#$!M',$%!'+,-.-,5!/2!,#$!

.'%-$:!95!&/%$!,#'*!JDJI!'MG!*/*$!/2!,#$!+'N-(('%5!,89$1!M$%$!81$:D!!!!

!

A?F!2;)0,1(!-).-7%+!

! 7((!/2!,#$!1$'($:!+'N-(('%5!,89$1!M$%$!N('+$:!-*,/!$-,#$%!'*!/-(!9',#!cT-C#!"$&N!

?',#!KbJ!7G!;-1#$%!3+-$*,-2-+G!)*+DG!P'(,#'&G!>7e!/%!M',$%!9',#!c)1/,$&N!IJ\G!;-1#$%!

3+-$*,-2-+G!)*+De!+'(-9%',$:!/*+$!'!&/*,#D!!"#$!M',$%!9',#1!M$%$!1$,!',!,#$!,$1,-*C!

,$&N$%',8%$1!9$,M$$*!bJ!,/!g\/6!'*:!,#$!/-(!9',#!2%/&!]\!,/!KJ\/6D!!7,!N%$:$,$%&-*$:!

,-&$!-*,$%.'(1G!,M/!+'N-(('%5!,89$1!M$%$!%$&/.$:!'*:!-&&$:-',$(5!N('+$:!-*!'*!-+$!9',#!

2/%!/*$!&-*8,$D!!;%/&!,#$!-+$!9',#G!,#$!,89$1!M$%$!N('+$:!-*!'!1/(8,-/*!/2!KJd!9($'+#!

'*:!%-*1$:!M-,#!1,$%-($!M',$%D!!X'+#!#$',!1$'($:!+'N-(('%5!,89$1!M$%$!,#$*!N('+$:!-*!

1$N'%',$!1,$%-(-E$:!I_![!K\J!&&!1+%$M!+'N!,$1,!,89$1!$'+#!+/*,'-*-*C!'!&'C*$,-+!1,-%!9'%!

cI\![!\!&&e!'*:!./%,$[$:!8*,-(!,#$!+'N-(('%5!,89$!M'1!N8(.$%-E$:!'*:!,#$!+$%$'(!$[N/1$:D!!!



a\!
!

"$*!&-((-(-,$%1!/2!N#/1N#',$!9822$%!cZ?e!M$%$!'::$:!,/!,#$!,$1,!,89$1!'*:!&-[$:!2/%!KJ!

1$+/*:1D!!"#$1$!9822$%!181N$*1-/*1!M$%$!28%,#$%!:-(8,$:!95!,%'*12$%%-*C!K!&R!1$%-'((5!

-*,/!gF&R!Z?!,89$1D!!Q/(8&$1!/2!JDK!&R!/2!:-(8,-/*1!M$%$!1N%$':!N(',$:!-*!:8N(-+',$G!/*!

"37!+/*,'-*-*C!M-,#!JD]!C^R!2$%%-+!'&&/*-8&!+-,%',$!'*:!bD]!C^R!1/:-8&!,#-/18(2',$D!!

"#$!N(',$1!M$%$!-*+89',$:!2/%!I_!#/8%1!',!af/6!9$2/%$!+/8*,-*C!+/(/*-$1D!

!

A?H!41(#:(1-7&%.!

! "#$!+/8*,1!/2!18%.-.-*C!1$%/.'%!+$((1!M$%$!+'(+8(',$:!81-*C!,#$!'$%/9-+!N(',$!

,$%-/(/C-+'(!7*'(5,-+'(!

>'*8'(!cg]eD!!X'+#!+'N-(('%5!,89$!1'&N($!M'1!+'(+8(',$:!-*:-.-:8'((5!'*:!'.$%'C$:!M-,#!

-,1!%$N(-+',$D!!"#$!-*'+,-.',-/*!+8%.$1!M$%$!N(/,,$:!81-*C!X[+$(!IJJf!95!$-,#$%!81-*C!'!

(-*$'%!N(/,!/2!,#$!,-&$!.$%181!,#$!(/C!/2!,#$!N(',$!+/8*,G!/%!/*!'*!$[N/*$*,-'(!1$&-F(/C!

N(/,!81-*C!,#$!,-&$!.$%181!,#$!N(',$!+/8*,!/2!$'+#!-*,$%.'(D!!"'-(-*CG!:$2-*$:!'1!,#%$$!

+/*1$+8,-.$!N/-*,1!,#',!+/8*,1!M$%$!*/,!%$:8+$:!&/%$!,#'*!JDI\!(/C'%-,#&1G!M'1!

%$&/.$:!-2!-,!M'1!N%$.'($*,D!!!

!

A?I!R1/7-:1-7&%!.-:*7).!

! "#$!#'9-,8',-/*!,$1,!M'1!N$%2/%&$:!95!-*/+8(',-*C!IJ!C!1'&N($1!/2!,#$!,/'1,$:!

/',!+$%$'(!'1!,#$!N%/+$:8%$!'9/.$D!!"#$!+$%$'(!1'&N($1!M$%$!C%/8*:!'*:!M',$%!'+,-.-,5!

.'(8$1!M$%$!&$'18%$:D!!"#$!IJ!C!1'&N($1!M$%$!1$N'%',$:!-*,/!2-.$!15%-*C$1!'*:!1,/%$:!

-*!'!#$',!1$'($:!1,/&'+#$%!9'C!',!%//&!,$&N$%',8%$G!'*:!%$&/.$:!'*:!,$1,$:!-*!



ab!
!

-*,$%.'(1D!!Y*+$!'!15%-*C$!M'1!%$&/.$:!2%/&!,#$!1,/&'+#$%!9'CG!,#$!9'C!M'1!%$1$'($:!

M-,#!,#$!%$&'-*-*C!15%-*C$1D!!!!!

!

A?L!Q);N*01-7&%!.-:*7).!

! "#$!M',$%!'+,-.-,5!/2!IJ!C!1'&N($1!/2!-*/+8(',$:!+$%$'(!M'1!&$'18%$:G!'*:!/*$!

C%'&!1'&N($1!'::$:!,/!1,$%-($!I_![!K\J!&&!,$1,!,89$!M-,#!'!I\![!\!&&!&'C*$,-+!1,-%!

9'%D!!!Q/(8&$1!/2!aJ!&R!/2!Z?!M$%$!'::$:!'*:!./%,$[$:!2/%!aJ!1D!!=1-*C!\!&R!:-1N/1'9($!

F"-,$!Z%/:8+,!6/DG!)*+De!,#$!2(8-:!2%/&!

,#$!I_![!K\J!&&!,$1,!,89$!M'1!81$:!,/!2-((!cKD\! !KD]![!gJ!&&e!+'N-(('%5!,89$1D!!"#$!

+'N-(('%5!,89$1!M$%$!-&&$:-',$(5!2('&$!1$'($:!'*:!,$1,$:!-*!,#$!1'&$!N%/+$:8%$!'1!,#$!

/,#$%!,#$%&'(!-*'+,-.',-/*!1,8:-$1D!

!

A?S!K-1-7.-7#.!

! "#$!,/,'(!+/8*,!2/%!$'+#!-*,$%.'(!M-,#-*!$.$%5!,%-'(!M'1!+'(+8(',$:!95!'.$%'C-*C!

,#$!+/8*,1!/2!,#$!,M/!:8N(-+',$!+'N-(('%5!,89$1D!!4F.'(8$1!M$%$!+'(+8(',$:!81-*C!'!1$&-F

(/C'%-,#&-+!&$,#/:G!M#$%$!,#$!-*'+,-.',-/*!+8%.$1!M'1!N(/,,$:!81-*C!,#$!,/,'(!9'+,$%-'(!

+/8*,!',!$'+#!1'&N(-*C!-*,$%.'(!'C'-*1,!,-&$D!!"#$!1(/N$!/2!,#-1!+8%.$!M'1!2/8*:!M-,#!'*!

$[N/*$*,-'(!,%$*:!(-*$!81-*C!>-+%/1/2,!X[+$(!IJKJD!!)2!,'-(-*C!M'1!N%$1$*,G!:$2-*$:!'1!

,#%$$!,$1,-*C!-*,$%.'(1!',!,#$!$*:!/2!'!,%-'(!M-,#!($11!,#'*!'!JDI\!(/C!%$:8+,-/*G!,#$!,'-(-*C!

M'1!%$&/.$:D!!"#$!-*'+,-.',-/*!+8%.$!#':!,#$!4F.'(8$!+'(+8(',$:!-2!,#$%$!M$%$!&/%$!

,#'*!\!-*,$%.'(1G!'2,$%!%$&/.'(!/2!,#$!,'-(!'*:!'!%$C%$11-/*!+/$22-+-$*,!cAIe!'9/.$!JD]JD!!

"#$!4F.'(8$!M'1!,#$*!+'(+8(',$:!95!,#$!2/((/M-*C!$B8',-/*S!4j D!!"#$!%$N/%,$:!4F



af!
!

.'(8$!2/%!$'+#!+/*:-,-/*!'*:!,$&N$%',8%$!M'1!'*!'.$%'C$!/2!,#$!,#%$$!%$N(-+',$!,%-'(1D!!

X%%/%!2/%!$'+#!4F.'(8$!M'1!2/8*:!95!+'(+8(',-*C!,#$!g\d!+/*2-:$*+$!-*,$%.'(!M-,#!

>-+%/1/2,!X[+$(!IJKJD!

! VF.'(8$1!M$%$!+'(+8(',$:!95!N(/,,-*CG!/*!'!1$&-F(/C'%-,#&-+!C%'N#G!$'+#!/2!,#$!

2/8%!4F.'(8$1!'C'-*1,!,#$!,$&N$%',8%$!,#$5!M$%$!,$1,$:!',!2/%!$'+#!1$%/.'%D!!7*!

$[N/*$*,-'(!,%$*:!(-*$!M'1!,#$*!+'(+8(',$:!81-*C!>-+%/1/2,!X[+$(!IJKJG!'*:!,#$!VF.'(8$!

M'1!+'(+8(',$:!81-*C!,#$!2/((/M-*C!$B8',-/*S!Vj D!!3,',-1,-+'(!:-22$%$*+$1!M$%$!

&$'18%$:!81-*C!,#$!'.$%'C$!/2!,#$!VF.'(8$!/2!'((!,#%$$!1$%/.'%1!'*:!81-*C!'!,M/!,'-($:!

1,8:$*,!,F,$1,!M-,#!1-C*-2-+'*+$!:$2-*$:!'1!NpJDJ\D!

!

!

!

!

!

!

!

!

!

!

!

!

!



a]!
!

4;1<-)0!D?!Q).:(-.!

D?=!MC)01((!0).:(-.!

! 7((!,%-'(1!M$%$!&$'18%$:!M-,#!,#$!',,$&N,!,/!C%'N#!',!($'1,!1$.$*!:','!N/-*,1!

/.$%!2/8%!\/6!-*,$%.'(1!',!$'+#!M',$%!'+,-.-,5!($.$(!,$1,$:G!M-,#!$'+#!+/*:-,-/*!

N$%2/%&$:!-*!,%-N(-+',$D!"/!-*+%$'1$!'++8%'+5!'*:!(/M$%!.'%-'*+$!/2!,#$!-*'+,-.',-/*!

+8%.$1G!$'+#!:','!N/-*,!-1!'*!'.$%'C$!/2!,M/!1'&N($1!2/%!$'+#!,%-'(!N$%2/%&$:D!!;%/&!'!

,/,'(!/2!IKb!$[N$%-&$*,1G!_I!,%-'(1!#':!'!%$(',-.$(5!#-C#!(-*$'%!%$C%$11-/*!+/$22-+-$*,1!

cAIqJDg\e!/91$%.$:!9$,M$$*!,#$!%$:8+,-/*!/2!,#$!.-'9($!+/8*,!'*:!,-&$!c;-CD!KeD!!P#-($!

/*(5!Kgd!/2!'((!,%-'(1!#':!+/%%$(',-/*1!.'(8$1!'9/.$!JDg\G!KJa!,%-'(1!c_]de!#':!+/%%$(',-/*!

.'(8$1!'9/.$!JDgJD!!"#$!%$&'-*-*C!KKa!,%-'(1!c\Ide!#':!+/%%$(',-/*!.'(8$1!9$,M$$*!JD]J!

'*:!JDgJG!M#$%$!,%-'(1!M-,#!+/%%$(',-/*!.'(8$1!(/M$%!,#'*!JD]J!M$%$!*/,!-*+(8:$:!-*!

:$,$%&-*-*C!'.$%'C$!4F.'(8$1D!!)*!&'*5!,%-'(1G!,#$!('+@!/2!(-*$'%-,5!M'1!:8$!,/!'!&'%@$:!

%$:8+,-/*!/2!&/%$!,#'*!/*$!(/C!6;=^C!%-C#,!'2,$%!,#$!-*-,-'(!:','!N/-*,!c;-CD!I?G!4G!;eD!)*!

,#/1$!+'1$1G!,#$!(-*$'%-,5!-1!/2,$*!/91$%.$:!M#$*!,#$!-*-,-'(!:','!N/-*,!-1!-C*/%$:G!,#/8C#!

,#$!4F.'(8$1!M$%$!+'(+8(',$:!M-,#!,#$!-*+(81-/*!/2!,#$!-*-,-'(!:','!N/-*,D!!!!!!

! "#$!1#'N$1!/2!,#$!-*'+,-.',-/*!+8%.$1!M$%$!/++'1-/*'((5!+#'%'+,$%-E$:!95!'!N$%-/:!

/2!.$%5!1(/M!-*'+,-.',-/*!',!,#$!$*:!/2!,#$!,%-'(1!c;-CD!aeD!!"#-1!N$%-/:!/2!.$%5!1(/M!

-*'+,-.',-/*!M'1!:$2-*$:!'1!'!N$%-/:!',!,#$!$*:!/2!,#$!,%-'(!M-,#!,#%$$!/%!&/%$!-*,$%.'(1!

M-,#!($11!,#'*!'!JDI\!(/C!6;=^C!

$.$%5!,%-'(G!98,!M$%$!1$$&-*C(5!%'*:/&D!!"#$%$!M$%$!Kb!,%-'(1!M-,#!/91$%.$:!,'-(-*C!

M-,#/8,!,#$!'::-,-/*!/2!18+%/1$!+/&N'%$:!,/!1-[!M-,#!,#$!'::-,-/*D!!68(,8%$1!/9,'-*$:!

2%/&!,#$1$!N$%-/:1!/2!,'-(-*C!:-:!*/,!#'.$!'*5!1-C*-2-+'*,!:-22$%$*+$1!-*!#$',!%$1-1,'*+$!



ag!
!

:-:!*/,!#'.$!'*5!1-C*-2-+'*,!:-22$%$*+$1!-*!#$',!%$1-1,'*+$!M#$*!C%/M*!'*:!+#'(($*C$:!

,#%/8C#!,#$!1'&$!&$,#/:1!'C'-*D!

!97+:0)!D?=?=!A$N%$1$*,',-.$!N(/,1!/2!,#$%&'(!-*'+,-.',-/*!$[N$%-&$*,1!/2!!"#$%&'##"!-*!

:%5!+$%$'(!',!:-22$%$*,!M',$%!'+,-.-,-$1!c'Me!'*:!,$&N$%',8%$1!,#',!#':!(-*$'%!%$C%$11-/*!

+/$22-+-$*,1!cAIe!C%$',$%!,#'*!JDg\D!!3"5G!3"$G!'*:!37!'%$!'99%$.-',-/*1!2/%!!"#$%&'##"!

1$%/.'%1!"5N#-&8%-8&G!"$**$11$$!'*:!7C/*'G!%$1N$+,-.$(5D!

!

!

?'
+,
$%
-'
(!+
/8

*,
!!c
6;
=^

Ce
!

! !

! !

! !

"-&$!c&-*e!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J KJJ IJJ aJJ

3"$!]\ 6!',!JDKK!'M!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

J IJ _J bJ ]J KJJ

3"$!]\r6!',!JDKK!'M!!M-,#!I\d!38+%/1$!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J \J KJJ K\J IJJ

3"5!f\ºC at 0.33 aw!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J \J KJJ K\J IJJ

3"5!f\º6!',!JDaa!'M!M-,#!I\d!38+%/1$!

KDJXhJ\

KDJXhJb

KDJXhJf

KDJXhJ]

J KJJ IJJ

37!fJr6!',!JD\a!'M!!

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J \J KJJ K\J IJJ

37!fJº6!',!JD\a!'M!M-,#!I\d!38+%/1$!



_J!
!

97+:0)!D?=?A!A$N%$1$*,',-.$!N(/,1!/2!,#$%&'(!-*'+,-.',-/*!$[N$%-&$*,1!/2!!"#$%&'##"!-*!

:%5!+$%$'(!',!:-22$%$*,!M',$%!'+,-.-,5!c'Me!'*:!,$&N$%',8%$1!,#',!#':!:-22$%$*,!

+#'%'+,$%-1,-+!%$:8+,-/*1!/2!,#$!-*-,-'(!N/N8(',-/*D!!3"5G!3"$G!'*:!37!'%$!'99%$.-',-/*1!2/%!

!"#$%&'##"!1$%/.'%1!"5N#-&8%-8&G!"$**$11$$!'*:!7C/*'G!%$1N$+,-.$(5D!

!

?'
+,
$%
-'
(!!
!+
/8

*,
!!!
!c6

;=
^C
e!

! !

! !

! !

"-&$!c&-*e!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

J \J KJJ K\J IJJ

37!fJ/6!',!JD\a!'M!Jd!38+%/1$!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J K I a _ \ b f

37!]\/6!',!JD\a!'M!Jd!38+%/1$!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J \J KJJ K\J IJJ I\J

3"$!f\/6!',!JDaa!'M!M-,#!I\d!38+%/1$!
!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J \ KJ K\ IJ I\ aJ a\

3"$!]\/6!',!JDaa!'M!M-,#!I\d!38+%/1$!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J IJ _J bJ ]J KJJ

3"5!g\/6!',!JDKK!'M!Jd!38+%/1$!
!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J KJ IJ aJ _J \J

3"5!!g\/6!',!JDKK!'M!Jd!38+%/1$!



_K!
!

97+:0)!D?=?D!A$N%$1$*,',-.$!N(/,1!/2!,#$%&'(!-*'+,-.',-/*!$[N$%-&$*,1!/2!!"#$%&'##"!-*!

:%5!+$%$'(!',!:-22$%$*,!M',$%!'+,-.-,5!c'Me!'*:!,$&N$%',8%$1!,#',!#':!(-*$'%!%$C%$11-/*!

+/$22-+-$*,1!cAIe!C%$',$%!,#'*!JD]J!-2!1/&$!:','!N/-*,1!',!,#$!$*:!/2!,#$!$[N$%-&$*,1!

c9(8$!:-'&/*:e!M$%$!$(-&-*',$:!2%/&!+'(+8(',-/*D!3"5G!3"$G!'*:!37!'%$!'99%$.-',-/*1!2/%!

!"#$%&'##"!1$%/.'%1!"5N#-&8%-8&G!"$**$11$$!'*:!7C/*'G!%$1N$+,-.$(5D!

!

?'
+,
$%
-'
(!!
!+
/8

*,
!!!
!c6

;=
^C
e!

! !

! !

! !

"-&$!c&-*e!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

J KJJ IJJ aJJ _JJ

37!]\!/6!',!JDKK!'M!(

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

KDJXhJ]

J \J KJJ K\J IJJ

37!f\/6!',!JDaa!'M!!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J \J KJJ

3"5!g\/6!',!JDKK!'M!!

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

KDJXhJ]

J \J KJJ

3"5!]J/6!',!JDaa!'M(

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J I _ b ]

3"$!KJ\/6!',!JDKK!'M!(

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

J IJJ _JJ bJJ

3"$!b\!/6!',!JDaa!'M!



_I!
!

! )*!+$%$'(!1'&N($1!M-,#/8,!18+%/1$G!4F.'(8$1!/2!$'+#!/2!,#$!,#%$$!1$%/.'%1!

:$+%$'1$:!'1!,#$!,$&N$%',8%$!-*+%$'1$:G!98,!,#$!$[,$*,!/2!:$+(-*$!M'1!&'%@$:(5!

'22$+,$:!95!M',$%!'+,-.-,5!c"'9($!aDKDKeD!"#$!4F.'(8$1!/2!'((!1,%'-*1!-*+%$'1$:!1-C*-2-+'*,(5!

'1!,#$!M',$%!'+,-.-,5!:$+(-*$:D!7,!f\º6G!,#$!4F.'(8$1!%'*C$:!2%/&!If!,/!Ig!&-*!',!JD\a!'M!

98,!1-&-('%!.'(8$1!-*+%$'1$:!'(&/1,!aF2/(:!',!JDaa!'MD!!6/&N'%-*C!,#$!-*:-.-:8'(!4F.'(8$1!

',!$'+#!,$&N$%',8%$!'*:!M',$%!'+,-.-,5!($.$(G!1-C*-2-+'*,!:-22$%$*+$1!M$%$!/91$%.$:!

9$,M$$*!,#$!M',$%!'+,-.-,5!($.$(1D!!"#$!'.$%'C$!-*+%$'1$!-*!4F.'(8$1!-*!,%-'(1!M-,#/8,!,#$!

'::-,-/*!/2!18+%/1$!2/%!$'+#!,#%$$!1$%/.'%1!%'*C$:!9$,M$$*!'!,M/!'*:!1-[!2/(:!-*+%$'1$1!

M#$*!,#$!M',$%!'+,-.-,5!M'1!(/M$%$:!2%/&!JD\a!'M!,/!JDaa!'MG!M#-($!'!Kf!,/!II!2/(:!

-*+%$'1$!',!]\/6!M#$*!-,!M'1!28%,#$%!(/M$%$:!2%/&!JDaa!'M!,/!JDKK!'MD!!!7&/*C!1$%/.'%1G!

(-,,($!:-22$%$*+$1!-*!4F.'(8$1!M$%$!/91$%.$:!',!JDaa!'*:!JD\a!'M!98,!!D!7C/*'!#':!

+/*1-1,$*,(5!('%C$%!.'(8$1!',!,$&N$%',8%$1!'9/.$!g\º6!',!JDKK!'M!-*!N('-*!+$%$'(D!!

7::-,-/*!/2!18+%/1$!,/!+$%$'(!%$18(,$:!-*!1-&-('%!$22$+,1!/2!M',$%!'+,-.-,5!'*:!

,$&N$%',8%$!,/!,#/1$!/91$%.$:!M-,#!1'&N($1!M-,#/8,!18+%/1$D!!4F.'(8$1!:$+(-*$:!'1!,#$!

,%$',&$*,!,$&N$%',8%$!-*+%$'1$:G!'*:!M',$%!'+,-.-,5!%$:8+,-/*1!+'81$:!'*!

$*#'*+$&$*,!-*!,#$%&'(!%$1-1,'*+$!',!,#$!1'&$!,$&N$%',8%$1D!"#$!$22$+,!,#',!,#$!

'::-,-/*!/2!18+%/1$!#':!/*!,#$!,#$%&'(!%$1-1,'*+$!+/8(:!9$!$'1-(5!B8'*,-2-$:!,#%/8C#!

+'(+8(',-*C!N$%+$*,!+#'*C$!/2!,#$!4F.'(8$1!c"'9($!aDKDIeD!!7,!JDKK!'M!+/*1-1,$*,!

%$:8+,-/*1!-*!4F.'(8$1!2/%!'((!,#%$$!1$%/.'%1!/2!',!($'1,!_\d!M$%$!/91$%.$:!',!

,$&N$%',8%$1!9$,M$$*!]\º6!'*:!KJJº6!-*!18+%/1$F+/*,'-*-*C!1'&N($1!+/&N'%$:!,/!N('-*!

+$%$'(D!!)*!+/*,%'1,G!,%$',&$*,!M-,#!18+%/1$!',!JDaa!'M!%$18(,$:!-*!('%C$%!4F.'(8$1!'*:!,#$!



_a!
!

N$%+$*,!+#'*C$!M'1!+(/1$!,/!KJJd!',!]\º6!c"'9($!aDKDIeD!!38+%/1$!'::-,-/*!'(1/!-*+%$'1$:!

,#$!4F.'(8$1!',!JD\a!'MG!98,!',!(/M!,$&N$%',8%$1!'!2$M!*$C',-.$!+#'*C$1!M$%$!%$+/%:$:D!!

!

21/()!D?=?=!A',$!/2!,#$%&'(!-*'+,-.',-/*!/2!!"#$%&'##"!-*!+$%$'(!&$'18%$:!'1!:$+-&'(!

%$:8+,-/*!,-&$!c4F.'(8$1e!'1!'22$+,$:!95!M',$%!'+,-.-,5!c'MeG!,$&N$%',8%$!'*:!18+%/1$!

+/*,$*,D!3"5G!3"$G!'*:!37!'%$!'99%$.-',-/*1!2/%!1$%/.'%1!"5N#-&8%-8&G!"$**$11$$!'*:!

7C/*'G!%$1N$+,-.$(5D!

!

!

!
V1-)0!
"#-7C7-N! 2),<)01-:0)!Y&4[!

G8C1(:).!Y,7%[!
K2N! K2)! K"! K2N! K2)! K"!

! E&!.:#0&.)! V7-;!.:#0&.)!YAHZ[!

X?==!

]\! KJ\D]! KaaDg'! KKfDJ! _gD\! _gD_'! baD]!
gJ! W"! W"! W"! KgDa! K\D\! I_Da!
g\! KbD_9! IaDK! \aDf+! \Df9! bD_! ]Da+!

KJJ! KJDf! KJD]:! K\D]! aDI! aD\:! \DJ!

KJ\! aD\! ID_! \DI! W"! W"! W"!

X?DD!

fJ! KfKDg! Kf]Da! Kf_DI! W"! W"! W"!
f\! fgDg! ]JDa! f\D]! ]bDf! ]\DJ! KJJDI!

]J! IaDa! IJD\$! I_Dg2! _KDK! IfDb$! a\D]2!

]\! \D_! \DgC! bDf! KaDb! KKD\C! KaDI!

gJ! W"! W"! W"! ID]! aD_! aDb!

X?HD!

b\! IJaDa! KfID_! IJfDg! W"! W"! W"!
fJ! gaDI! f_Db! KJbD_! gJD_! ]ID]! ]JDI!
f\! IbDg! I]DK! IgDJ! I]D\! I\D_! aJDg!

]J! bDK#! bD\! _Da-! KIDa#! ]Db! ]Da-!
]\! W"! W"! W"! ID]! IDg! ID_!

X'+#!4FQ'(8$!-1!'*!'.$%'C$!/2!,#%$$!%$N(-+',$1!
W"G!W/,!,$1,$:!
3'&$!18N$%1+%-N,!($,,$%1!'%$!1-C*-2-+'*,(5!:-22$%$*,!9$,M$$*!($.$(1!/2!18+%/1$!cZpJDJ\e!



__!
!

21/()!D?=?A?!"#$!N$%+$*,!+#'*C$!/2!4F.'(8$1!/2!!"#$%&'##"(1$%/.'%1!"5N#-&8%-8&!c3,5eG!

"$**$11$$!c3,$eG!'*:!7C/*'!c37e!-*!:%5!+$%$'(!'1!'!%$18(,!/2!'::-,-/*!/2!I\d!18+%/1$D!

! !
Z$%+$*,!+#'*C$!j!sc4F.'(8$!M-,#!18+%/1$^4F.'(8$!M-,#/8,!18+%/1$e!t!KJJu! !KJJD!
!

! "#$!4F.'(8$1!/2!$'+#!/2!,#$1$!+/*:-,-/*1!M$%$!N(/,,$:!-*!'!1$&-F(/C'%-,#&-+!

&$,#/:!'C'-*1,!,#$!,$&N$%',8%$!'*:!'*!$[N/*$*,-'(!+8%.$!2-,,-*C!M'1!/9,'-*$:!c;-CD!_eD!

)*!'(&/1,!'((!/2!,#$!+'1$1!,#$!+/%%$(',-/*!+/$22-+-$*,!/2!'!(-*$'%!%$C%$11-/*!#':!.'(8$1!

C%$',$%!,#'*!JDg\!c"'9($!aDKDaeD!!?'1$:!/*!,#/1$!%$C%$11-/*1G!,#$!+#'*C$!-*!,$&N$%',8%$!

%$B8-%$:!,/!/9,'-*!'!gJd!%$:8+,-/*!-*!4F.'(8$1G!'(1/!@*/M*!'1!VF.'(8$!M$%$!+'(+8(',$:!

2/%!$'+#!1$%/.'%!'*:!M',$%!'+,-.-,5!c"'9($!aDKD_eD!!"#$!VF.'(8$!M'1!'(1/!+'(+8(',$:!'1!'*!

'.$%'C$!/2!'((!,#%$$!1$%/.'%1!,/C$,#$%!,/!2-*:!,#$!1,',-1,-+'(!1-C*-2-+'*+$!/2!,#$!$22$+,!/2!

(/M$%-*C!,#$!M',$%!'+,-.-,5!/*!'((!,#$!1$%/.'%1!-*!C$*$%'(D!!71!,#$!M',$%!'+,-.-,5!-1!

(/M$%$:!2%/&!JD\a!,/!JDaaG!,#$!1(/N$1!%$&'-*$:!1-&-('%!M#-+#!%$18(,$:!-*!+(/1$G!

1,',-1,-+'((5!-*1-C*-2-+'*,!+#'*C$1!,/!,#$!VF.'(8$1D!!7(,#/8C#!,#$!#$',!%$1-1,'*+$!+'*!9$!!

2),<?!
Y\4[!

J)0#)%-!#;1%+)!&3!G8]1(:).!*:)!-&!1**7-7&%!&3!AHZ!.:#0&.)! !

X?==!!'M! X?DD!!'M! X?HD!!'M! !

K2N! K2)! K"! K2N! K2)! K"! K2N! K2)! K"! !

fJ! W4! W4! W4! W4! W4! W4! FaDJ! KKDJ! FI_Db! !

f\! W4! W4! W4! ]D\! \Dg! aIDI! \Dg! FgDb! bDb! !

]J! W4! W4! W4! fbD_! a_Db! _aD]! KJKDb! aIDa! gaDJ! !

]\! F\aDa! FbaDK! F_\D\! K\KDg! g_Dg! gfDJ! W4! W4! W4! !

g\! Fb\DI! FfIDa! F]_D\! W4! W4! W4! W4! W4! W4! !

KJJ! FfJDK! FbfDb! Fb]D_! W4! W4! W4! W4! W4! W4! !



_\!
!

!

97+:0)!D?=?F?!X22$+,!/2!,$&N$%',8%$!/*!4F.'(8$1!/2!!"#$%&'##"(1$%/.'%1!-*!:%5!+$%$'(!'*:!

,#$!-*2(8$*+$!/2!M',$%!'+,-.-,5!c'Me!'*:!,#$!'::-,-/*!/2!18+%/1$D!!

4.
Q'

(8
$c
&
-*
e!

!

!

!
"$&N$%',8%$!cº6e!

!

KDJ

KJDJ

KJJDJ

KJJJDJ
!?!2)%%)..))!

KDJ

KJDJ

KJJDJ

KJJJDJ
!?!2N<;7,:07:,!!

KDJ

KJDJ

KJJDJ

KJJJDJ

b\ fJ f\ ]J ]\ gJ g\ KJJ KJ\

!?!"+&%1!

JD\a!'M JD\a!'M!P-,#!I\d!38+%/1$
JDaa!'M JDaa!'M!P-,#!I\d!38+%/1$
JDKK!'M JDKK!'M!P-,#!I\d!38+%/1$



_b!
!

21/()!D?=?D!A$C%$11-/*!N'%'&$,$%1!/2!+/%%$(',-/*!/2!4F.'(8$1!.$%181!,#$!,$&N$%',8%$!/2!

,#$%&'(!-*'+,-.',-/*!:$,$%&-*',-/*1!/2!!"#$%&'##"!1$%/.'%1!"5N#-&8%-8&!c3,5eG!

"$**$11$$!c3,$e!'*:!7C/*'!c37e!-*!:%5!+$%$'(!'1!'22$+,$:!95!M',$%!'+,-.-,5!c'Me'*:!

18+%/1$!'::-,-/*D!

!

!

!

!

!
E&!K:#0&.)!

X?==!1'! X?DD!1'! X?HD!1'!

! )*,$%+$N,! 3(/N$! AI! )*,$%+$N,! 3(/N$! AI! )*,$%+$N,! 3(/N$! AI!

K2N! KDatKJ]! FJDKbb! JDgg! ID_tKJg! FJDIaI! JDg]! KDKtKJg! FJDIa\! JDg]!

K2)! IDItKJg! FJDKg_! JDg]! IDbtKJg! FJDIaI! JDgg! ID\tKJ]! FJDIKb! JDg]!

K"! fD]tKJf! FJDK\\! JDga! ]D_tKJ]! FJDIK]! JDgg! \DgtKJg! FJDIbJ! JDgb!

!

AHZ!K:#0&.)!

X?==!1'! X?DD!1'! X?HD!1'!

)*,$%+$N,! 3(/N$! AI! )*,$%+$N,! 3(/N$! AI! )*,$%+$N,! 3(/N$! AI!

K2N! _DgtKJ]! FJDKgJ! JDg]! aDKtKJg! FJDIIg! JDgf! bD\tKJ]! FJDII\! JDgg!

K2)! ID_tKJ]! FJDK]I! JDgg! bDbtKJ]! FJDIKI! K! _D\tKJ]! FJDIII! K!

K"! KD]tKJ]! FJDKfb! JDg]! KD\tKJg! FJDIIJ! K! KD\tKJg! FJDIa]! K!



_f!
!

21/()!D?=?F!6#'*C$!-*!,$&N$%',8%$!*$$:$:!,/!/9,'-*!'!gJd!%$:8+,-/*!-*!4F.'(8$1G!/%!VF

.'(8$!/2!!"#$%&'##"!1$%/.'%1!"5N#-&8%-8&!c3,5eG!"$**$11$$!c3,$eG!'*:!7C/*'!c37e!-*!:%5!

+$%$'(!'1!'22$+,$:!95!M',$%!'+,-.-,5!c'Me!'*:!18+%/1$!'::-,-/*D!!!

! !

1$$*!,/!%-1$!:8$!,/!,#$!UF-*,$%+$N,1!/2!$'+#!C%'N#!%-1-*CG!1#-2,-*C!,#$!*$'%(5!N'%'(($(!(-*$1!

8NM'%:1G!1-C*'(-*C!'*!-*+%$'1$!-*!,#$%&'(!%$1-1,'*+$D!!"#$1$!,%$*:1!9$,M$$*!JDaa!'M!'*:!

JD\a!'M!M$%$!N%$1$*,!M-,#!'*:!M-,#/8,!,#$!'::-,-/*!/2!18+%/1$G!'*:!18+%/1$!:-:!*/,!#'.$!

'!1,',-1,-+'((5!1-C*-2-+'*,!$22$+,!',!,#$1$!M',$%!'+,-.-,5!($.$(1D!

! 71!,#$!M',$%!'+,-.-,5!M'1!28%,#$%!(/M$%$:!,/!JDKK!'M!,#$!1(/N$1!:$+%$'1$:!

1-C*-2-+'*,(5!M#$*!'((!,#$!4F.'(8$1!M$%$!N(/,,$:G!M#-($!,#$!UF-*,$%+$N,1!C$*$%'((5!

:$+%$'1$:G!+'81-*C!'!('%C$!1,',-1,-+'((5!1-C*-2-+'*,!-*+%$'1$!+/&N'%$:!,/!$-,#$%!M',$%!

'+,-.-,5!($.$(D!!"#$!VF.'(8$!/2!$'+#!1$%/.'%!-*+%$'1$:!2%/&!I!,/!_/6G!+/&N'%$:!,/!$-,#$%!

JDaa!/%!JD\a!'MD!!"#$!1'&$!,%$*:1!M$%$!/91$%.$:!M-,#!,#$!'::-,-/*!/2!18+%/1$G!98,!,#$!

1'&N($1!M-,#!,#$!'::$:!18+%/1$!M$%$!1-C*-2-+'*,(5!($11!9'1$:!/*!,#$!%$18(,1!/2!'!,F,$1,D!!

! "#$!#$',!%$1-1,'*+$!/2!$'+#!1$%/.'%!#':!,#$!1'&$!C$*$%'(!,%$*:!/2!-*+%$'1-*C!4F

.'(8$1!'1!,#$!M',$%!'+,-.-,5!/2!,#$!$*.-%/*&$*,!M'1!:$+%$'1$:G!'*:!JDKK!'M!,#$!'::-,-/*!

V1-)0!
"#-7C7-N!

^8 !

K2N! K2)! K"! "C)01+)! K2N! K2)! K"! "C)01+)!

! W/!18+%/1$! P-,#!18+%/1$!cI\de!

X?==! KaDgK! KKD]b! K_DgJ! KaDb'! KIDKK! KIDb_! KaDKJ! KIDb'!

X?DD! gDgI! gDg\! KJD\b! KJDK9! KJDJ\! KJD]]! KJD_g! KJD\9!

X?HD! gDfg! KJDb\! ]D]]! gD]9! KJDIa! KJDaf! gDbg! KJDK9!

3'&$!18N$%1+%-N,!($,,$%1!'%$!*/,!1-C*-2-+'*,(5!:-22$%$*,!9$,M$$*!M',$%!'+,-.-,5!($.$(1!cZpJDJ\e!



_]!
!

/2!18+%/1$!&'%@$:(5!:$+%$'1$:!,#$!4F

+/&N'%$:!,/!,#$!/,#$%!,M/!1$%/.'%1G!:-22$%$*+$1!M$%$!*/,-+$'9($D!!3$%/.'%1!

"5N#-&8%-8&!'*:!"$**$11$$!:-:!*/,!#'.$!'!1-*C($!1,',-1,-+'((5!1-C*-2-+'*,!:-22$%$*+$!',!

'*5!,$&N$%',8%$!,$1,$:!',!'*5!/2!,#$!,#%$$!M',$%!'+,-.-,5!($.$(1G!$.$*!M-,#!,#$!'::-,-/*!

/2!18+%/1$D!!

! 3$%/.'%!7C/*'!:-22$%$:!2%/&!9/,#!1$%/.'%1!',!$'+#!M',$%!'+,-.-,5!($.$(!',!+$%,'-*!

,$&N$%',8%$1!c"'9($!aDKD\eD!!!P-,#/8,!,#$!'::-,-/*!/2!18+%/1$G!,#$!1-C*-2-+'*,!:-22$%$*+$1!

9$,M$$*!7C/*'!'*:!,#$!/,#$%!,M/!1$%/.'%1!M$%$!/*(5!/91$%.$:!'1!,#$!M',$%!'+,-.-,5!

M'1!(/M$%$:!,/!JDKK!'MD!!"#$!&/1,!1,',-1,-+'((5!1-C*-2-+'*,!:-22$%$*+$1!M$%$!1$$*!M#$*!

'::-,-/*'(!18+%/1$!M'1!N%$1$*,G!-*!M#-+#!,#$!4F.'(8$1!/2!7C/*'!M$%$!:-22$%$*,!',!$.$%5!

,$&N$%',8%$!,$1,$:D!!P-,#!'*:!M-,#/8,!,#$!'::-,-/*!18+%/1$G!,#$!#$',!%$1-1,'*+$!/2!

7C/*'!:-:!*/,!#'.$!'*5!/91$%.$:!1,',-1,-+'(!:-22$%$*+$1!9$,M$$*!,#$!/,#$%!,M/!1$%/.'%1!

',!JDaa!'MG!,#/8C#!-,!:-:!#'.$!1-C*-2-+'*,!:-22$%$*+$1!',!JD\a!'M!M#$*!'::-,-/*'(!18+%/1$!

M'1!N%$1$*,D!

! 71!1$$*!-*!"'9($!aDKDaG!,#$!1(/N$!/2!'((!,#$!4F.'(8$1!#':!,#$!1'&$!C$*$%'(!,%$*:!

/2!:$+%$'1-*C!'1!,#$!M',$%!'+,-.-,5!M'1!(/M$%$:!2%/&!JDaa!'M!,/!JDKK!'MD!!38+%/1$!#':!'!

1-&-('%!-&N'+,!/*!,#$!1(/N$1!/2!$'+#!1$%/.'%G!$[+$N,!"$**$11$$!M#-+#!M'1!,#$!/*(5!

1$%/.'%!,#',!#':!'*!-*+%$'1$!-*!VF.'(8$G!,#/8C#!1&'((G!M-,#!,#$!'::-,-/*!/2!18+%/1$!',!

JDKK!'MD!!!"#-1!-1!/NN/1$:!,/!,#$!,%$*:1!/91$%.$:!-*!$'+#!/2!,#$!/,#$%!1$%/.'%1D!

!

!



_g!
!

21/()!D?=?H!3,',-1,-+'(!:-22$%$*+$1!9$,M$$*!1$%/.'%1!/2!,#$!%',$!/2!,#$%&'(!-*'+,-.',-/*!

/2!!"#$%&'##"!-*!+$%$'(!&$'18%$:!'1!:$+-&'(!%$:8+,-/*!,-&$!c4F.'(8$1e!'1!'22$+,$:!95!

M',$%!'+,-.-,5!c'MeG!,$&N$%',8%$!'*:!18+%/1$!+/*,$*,D!3"5G!3"$G!'*:!37!'%$!'99%$.-',-/*1!

2/%!1$%/.'%1!"5N#-&8%-8&G!"$**$11$$!'*:!7C/*'G!%$1N$+,-.$(5D!

!

!

!
V1-)0!
"#-7C7-N!

2),<)01-:0)!
Y&4[!

G8C1(:).!Y,7%[!
!

K2N! K2)! K"! K2N! K2)! K"!
! E&!.:#0&.)! V7-;!.:#0&.)!YAHZ[!

X?==!

]\! KJ\D]! KaaDg! KKfDJ! _gD\'! _gD_! baD]'!

gJ! W"! W"! W"! KgDa9! K\D\! I_Da9!

g\! KbD_+! IaDK! \aDf+! \Df:! bD_$! ]Da:G$!

KJJ! KJDf! KJD]! K\D]! aDI2! aD\C! \DJ2GC!

KJ\! aD\! ID_#! \DI#! W"! W"! W"!

X?DD!

fJ! KfKDg! Kf]Da! Kf_DI! W"! W"! W"!
f\! fgDg! ]JDa! f\D]! ]bDf! ]\DJ! KJJDI!

]J! IaDa! IJD\! I_Dg! _KDK! IfDb! a\D]!

]\! \D_! \Dg! bDf! KaDb! KKD\! KaDI!

gJ! W"! W"! W"! ID]! aD_! aDb!

X?HD!

b\! IJaDa! KfID_! IJfDg! W"! W"! W"!
fJ! gaDI! f_Db! KJbD_! gJD_! ]ID]! ]JDI!
f\! IbDg! I]DK! IgDJ! I]D\! I\D_-! aJDg-!

]J! bDK! bD\! _Da! KIDaO! ]Db! ]DaO!

]\! W"! W"! W"! ID]! IDg! ID_!
X'+#!4FQ'(8$!-1!'*!'.$%'C$!/2!,#%$$!%$N(-+',$1!
W"G!W/,!,$1,$:!
3'&$!18N$%1+%-N,!($,,$%1!'%$!1-C*-2-+'*,(5!:-22$%$*,!9$,M$$*!1$%/.'%1!cZpJDJ\e!



\J!
!

97+:0)!D?=?H?!<%'N#-+'(!+/&N'%-1/*!/2!1$%/.'%!+/%%$(',-/*!/2!,$&N$%',8%$!'*:!4F.'(8$1!

2%/&!"'9($!aDKDKD!

!

!

4F
.'
(8
$1
!!!
c&

-*
e!

!

!

"$&N$%',8%$!c`6e!

!

KDJ

KJDJ

KJJDJ

KJJJDJ
E&!K:#0&.)!

KDJ

KJDJ

KJJDJ

KJJJDJ

b\ fJ f\ ]J ]\ gJ g\ KJJ KJ\

!AHZ!K:#0&.)!

JDKK!'M!3"5 JDaa!'M!3"5 JD\a!'M!3"5
JDKK!'M!3"$ JDaa!'M!3"$ JD\a!'M!3"$
JDKK!'M!37 JDaa!'M!37 JD\a!'M!37



\K!
!

D?A!Q);N*01-7&%!!

"#$!4F.'(8$!/2!!"#$%&'##"(1$%/.'%!"5N#-&8%-8&!M$%$!:%'1,-+'((5!%$:8+$:!M#$*!

aJ!&R!/2!Z?3!M$%$!'::$:!,/!/*$!C%'&!1'&N($1!/2!JDJ\!'M!+$%$'(D!!"#$!4F.'(8$!2/%!

1$%/.'%!"5N#-&8%-8&!M'1!/*(5!aDJ!&-*8,$1!',!\I/6G!+/&N'%$:!,/!,#$!\_/6!4F.'(8$!/2!a!

&-*8,$1!&$'18%$:!2/%!1$%/.'%!"5N#-&8%-8&!,#',!#':!9$$*!C%/M*!-*!,%5N,-+!1/5!9%/,#D!!!

"#$!,-&$1!,'@$*!2%/&!&-[-*C!,#$!/*$!C%'&!1'&N($!M-,#!,#$!aJ!&R!/2!Z?3!8*,-(!,#$!

1'&N($1!M$%$!-*!,#$!M',$%!9',#!M$%$!($11!,#'*!,M/!&-*8,$1D!!"#$%$!M'1!*/!/91$%.$:!

,'-(-*C!'*:!,#$!-*-,-'(!:%/N!/2!',!($'1,!/*$!(/C'%-,#&!M'1!N%$1$*,!-*!$'+#!/2!,#$!1-[!,%-'(1D!

!

!

! !

97+:0)!D?A?=?!"#$%&'(!-*'+,-.',-/*!/2!!"#$%&'##"!"5N#-&8%-8&!',!\I/6!,#',!#':!9$$*!

2-%1,!:%-$:!-*!'!JDJ\!'M!+$%$'(!'*:!%$F181N$*:$:!-*!N#/1N#',$!9822$%$:!1'(-*$!9$2/%$!#$',!

,%$',&$*,D!

!!

! !

KDJXhJI

KDJXhJa

KDJXhJ_

KDJXhJ\

KDJXhJb

J K I a _ \ b f?'
+,
$%
-'
(!+
/8

*,
!c6

;=
^C
e!

"-&$!c&-*[!



\I!
!

D?D!R1/7-:1-7&%!

! 7!1$%-$1!/2!$[N$%-&$*,1!M$%$!+/*:8+,$:!,/!:$,$%&-*$!-2!,#$!,#$%&'(!%$1-1,'*+$!

/2!!"#$%&'##"!+#'*C$:!:8%-*C!1,/%'C$!/2!:%5!+$%$'(1D!!!"#$%&'##"!

4F.'(8$1!c;-CD!fe!',!g\/6!:$+%$'1$:!/.$%!,-&$!M#$*!1,/%$:!',!%//&!,$&N$%',8%$D!!"#$!

/.$%'((!.'%-'*+$!-*!M',$%!'+,-.-,5!M'1!JDJ_!'MG!M#-($!-,!M'1!#$(:!',!%//&!,$&N$%',8%$D!!!

Y.$%!,#$!+/8%1$!/2!,#$!aK!:'5!N$%-/:G!,#$!4F.'(8$!:$+%$'1$:!95!\fDfdG!M#-($!,#$!-*-,-'(!

-*/+8(8&!:-:!*/,!:$+%$'1$!/.$%!,#$!+/8%1$!/2!,#$!aK!:'51D!!"#$!-*:-.-:8'(!,%-'(1!M#-+#!

M$%$!N$%2/%&$:!-*!:8N(-+',$G!#':!*/!/91$%.$:!,'-(-*CG!'*:!,#$!-*-,-'(!:%/N1!M$%$!

+/*1,'*,!,#%/8C#/8,!,#$!$[N$%-&$*,D!

!

!

97+:0)!D?D?=!X22$+,!/2!1,/%'C$!,-&$!/*!4F.'(8$1!/2!3'(&/*$(('!"5N#-&8%-8&!-*!:%-$:!

+$%$'(!',!JDKJ!oJDJ_!'MD!"#$!g\d!+/*2-:$*+$!-*,$%.'(1!'%$!1#/M*D!!!

!

!

!

!

X?X

F?X

S?X

=A?X

=I?X

AX?X

J \ KJ K\ IJ I\ aJ a\

4F
.'
(8
$!
c&

-*
e!

K-&01+)!-7,)!Y*1N.[!



\a!
!

4;1<-)0!F?!G7.#:..7&%!

F?=!@)%)01(!7%#0)1.)!&3!;)1-!0).7.-1%#)! !

! "#$!+8%%$*,!1,8:5!'11$11$:!,#$!#$',!%$1-1,'*+$!/2!,#%$$!!"#$%&'##"!1$%/.'%1!',!

:-22$%$*,!(/M!M',$%!'+,-.-,5!($.$(1!81-*C!'!+/&&$%+-'((5!'.'-('9($!,/'1,$:!/',!9%$'@2'1,!

+$%$'(D!!3$.$%'(!1,8:-$1!,#',!#'.$!%$N/%,$:!'*!-*.$%1$!%$(',-/*1#-N!9$,M$$*!#$',!

%$1-1,'*+$!/2!!"#$%&'##"!'*:!(/M$%-*C!,#$!M',$%!'+,-.-,5!/2!,#$!$*.-%/*&$*,!cffG]KG]IeD!!

"#$!-*+%$'1$!-*!#$',!%$1-1,'*+$!'1!,#$!M',$%!'+,-.-,5!-1!(/M$%$:!-1!C%$',$%!-*!!"#$%&'##"!

,#'*!-*!/,#$%!/%C'*-1&1!,#',!#'.$!9$$*!+/&N'%$:!-*!N'1,!1,8:-$1!cb\G]aGggeD!!Q$%5!2$M!

1,8:-$1G!#/M$.$%G!#'.$!&$'18%$:!,#$!,#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"(1$%/.'%1!9$(/M!

JD\!'MG!'*:!&/1,!/2!,#/1$!81$:!N$'*8,!98,,$%!cJD_\!'Me!'1!,#$!,$1,!&',%-[!cfbGg\eD!!"#$!

#$',!%$1-1,'*+$!/2!!"#$%&'##"!#'1!'(1/!9$$*!:$,$%&-*$:!-*!:%5!+'%9/#5:%',$!9'1$:!

2//:1!-*!,M/!1$N'%',$!1,8:-$1!,#',!81$:!+/%*!/%!M#$',!2(/8%!c]aG]\eD!!!

"#/1$!,M/!1,8:-$1!,#',!$.'(8',$:!#$',!%$1-1,'*+$!-*!2(/8%1!8,-(-E$:!:-22$%$*,!

&$,#/:1!,/!,#-1!-*.$1,-C',-/*D!"#/1$!1,8:-$1!81$:!:%5!'-%!'1!'!#$',!1/8%+$!M#-($!,#$!

-*/+8(',$:!2(/8%!M'1!1N%$':!-*,/!,#-*!('5$%1!/*!2/-(!,%'51D!!Y*(5!/*$!/2!,#$1$!1,8:-$1!

&$'18%$:!#/M!,#$!,#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"(+#'*C$:!'1!,#$!M',$%!'+,-.-,5!

:-22$%$:!c]\eD!!"#',!1,8:5!#':!.'%5-*C!%$18(,1!'1!,#$!M',$%!'+,-.-,5!M'1!(/M$%$:G!'*:!*/!

+($'%!,%$*:!M'1!'NN'%$*,D!!)*!+/*,%'1,G!-*!/8%!1,8:5!4F.'(8$1!+/*1-1,$*,(5!-*+%$'1$:!'1!

,#$!M',$%!'+,-.-,5!M'1!(/M$%$:!2%/&!JD\a!'M!,/!JDKK!'MD!"#$!#$',!%$1-1,'*+$!:-:!*/,!/*(5!

-*+%$'1$G!98,!,#$!1$*1-,-.-,5!,/!,$&N$%',8%$!+#'*C$1G!:$2-*$:!95!,#$!VF.'(8$G!'(1/!

-*+%$'1$:!1- F.'(8$!M'1!



\_!
!

'.$%'C$:D!!"#$!'.$%'C$!VF.'(8$1!M$%$!1-C*-2-+'*,(5!('%C$%!',!JDKK!'M!'&/*C!'((!1$%/.'%1G!

98,!,#$5!:-:!*/,!:-22$%!9$,M$$*!JD\a!'*:!JDaa!'MD!!!!

! "#$!$[N('*',-/*1!/2!,#-1!-*+%$'1-*C!#$',!%$1-1,'*+$!'%$!(-&-,$:D!!"#$!,#$/%-$1!,#',!

#'.$!9$$*!N/1,8(',$:!-*+(8:$!&$&9%'*$!&/:-2-+',-/*1!/%!,#$!'+,-/*!/2!%$&/.-*C!,#$!

-*,%'+$((8('%!M',$%!&/($+8($1!1,%$*C,#$*1!,#$!N%/,$-*1!,#%/8C#!2/%+-*C!+(/1$%!

-*,$%'+,-/*1D!!"#$!&$&9%'*$!&/:-2-+',-/*!,#$/%5!'%/1$!2%/&!,#$!:-1+/.$%5!/2!

?=-%3"-2'/07$(273'/-7#%,0,(9$-*C!'9($!,/!2/%&!1N/%$1!'2,$%!,M/!M$$@1!-*!(/M!*8,%-$*,!

&$:-'!cKJJeD!!48$!,/!,#-1!:-1+/.$%5G!-,!M'1!B8$1,-/*$:!95!,#$!%$1$'%+#$%!/2!,#-1!+8%%$*,!

1,8:5!M#$,#$%!!"#$%&'##"!&'5!'(1/!9$!'9($!,/!+#'*C$!-,1!&$&9%'*$!N#51-/(/C5!,/!

9$+/&-*C!&/%$!#$',!%$1-1,'*,D!!P#-($!,#$%$!'%$!&'*5!&/%$!N%/+$11$1!-*./(.$:!M-,#!,#$!

2/%&',-/*!/2!'!1N/%$!,#'*!'!&/:-2-+',-/*!/2!'!&$&9%'*$G!-,!M'1!B8$1,-/*$:!M#$,#$%!

!"#$%&'##"!M/8(:!9$!'9($!,/!+#'*C$!-,1!&$&9%'*$!:8%-*C!,#$!:%5-*C!N%/+$11G!*/,!2/%&!'!

,%8$!1N/%$D!!"#$!+8%%$*,!1,8:5!,$1,$:!,#-1!,#$/%5!95!%$#5:%',-*C!+$((1!cJDJ\!'Me!M-,#!'*!

$[+$11!/2!N#/1N#',$!9822$%!1/(8,-/*!'*:!,#$*!-&&$:-',$(5!,$1,-*C!,#$!#$',!%$1-1,'*+$D!!

?'1$:!/*!,#-1!#5N/,#$1-1G!M$!,#/8C#,!,#',!-2!!"#$%&'##"(-1!'9($!,/!+#'*C$!-,1!N#51-/(/C5!

,/!9$+/&$!&/%$!#$',!%$1-1,'*,G!,#$!+$((1!',!JDJ\!'M!M/8(:!#'.$!'*!-*-,-'(!#$',!%$1-1,'*+$!

+(/1$!,/!,#$!4F.'(8$1!/2!+$((1!',!JDKK!'M!c"'9($!aDKKe!'*:!#$',!%$1-1,'*+$!M/8(:!C%':8'((5!

:$+(-*$!'1!,#$!+$((1!M$%$!%$#5:%',$:D!!)*1,$':!,#$!#$',!%$1-1,'*+$!/2!,#$!+$((1!',!JDJ\!'M!

M'1!-&&$:-',$(5!%$:8+$:!,/!9$-*C!181+$N,-9($!,/!/*(5!2$M!&-*8,$1!/2!#$',-*C!',!\I/6!

c;-C8%$!aDIDKeG!+/&N'%$:!,/!,#$!JDKK!'M!+$((1!9$-*C!%$1-1,'*,!,/!,$&N$%',8%$1!/2!KJ\/6!

c"'9($!aDKDKeD!P#-($!,#-1!,$1,!:/$1!*/,!#'.$!'*5!+/*+(81-.$!$.-:$*+$!'C'-*1,!'!+#'*C$!,#$!



\\!
!

N#51-/(/C5!/2!,#$!+$((!&$&9%'*$G!-,!-*:-+',$1!,#',!,#$!8*-B8$!#$',!%$1-1,'*+$!-1!%'N-:(5!

(/1,D!!

! "#$!1$+/*:!,#$/%5!-1!,#$!1,'9-(-E',-/*!/2!,#$!+$((!+/&N/*$*,1!,#%/8C#!

:$1-++',-/*G!-*!M#-+#!,#$!(/11!/2!M',$%!-&&/9-(-E$1!,#$!N%/,$-*1G!+%$',-*C!+(/1$%!

-*,$%'+,-/*1!-*!9/,#!,#$!-*,%'!'*:!-*,$%F&/($+8('%!1,%8+,8%$1!/2!,#$!N%/,$-*1D!!"#-1!(/11!/2!

M',$%!M/8(:!'(1/!($'.$!($11!'%$'!2/%!,#$!*',-.$!1,%8+,8%$!,/!%$'+,!M-,#!'*:!9$-*C!

:$*',8%$:D!!)2!,#-1!,#$/%5!M'1!,%8$G!,#$*!/*+$!,#$!+$((1!M$%$!%$#5:%',$:!,#$!#$',!

%$1-1,'*+$!M/8(:!:$+%$'1$!%'N-:(5G!'1!N%$1$*,!-*!,#$!%$#5:%',-/*!,$1,D!!"#/8C#!,#-1!

1-&N($!,$1,!:-:!*/,!+/*2-%&!,#-1!,#$/%5G!-,!&'5!18NN/%,!'!%'N-:!+#'*C$!-*!,#$!+$((1D!!"#$!

%$#5:%',-/*!,$1,!/2!,#-1!1,8:5!1$$&$:!,/!2'./%!,#-1!&$+#'*-1&G!98,!,#$!#'9-,8',-/*!,$1,!

:-:!*/,G!:8$!,/!,#$!(/11!/2!#$',!%$1-1,'*+$!/.$%!,-&$D!!P#-($!,#$!M',$%!'+,-.-,5!:-:!*/,!

+#'*C$G!'*:!,#$!-*-,-'(!N/N8(',-/*!:-:!*/,!:$+%$'1$!/.$%!,#$!+/8%1$!/2!aK!:'51G!,#$!#$',!

%$1-1,'*+$!:-:D!!"#-1!M/8(:!-*:-+',$!'!+#'*C$!-*!,#$!N%/,$-*1!8*:$%!,#-1!,#$/%5!/2!

1,'9-(-E',-/*!95!:$1-++',-/*D!!! !

7*/,#$%!+/*1-:$%',-/*!2/%!1,'9-(-E',-/*!95!:$1-++',-/*!,#',!1#/8(:!9$!/91$%.$:!

2/%!,#-1!,#$/%5!-1!,#$!('%C$!C'-*!/2!#$',!%$1-1,'*+$!1$$*!2/%!!"#$%&'##"(1$%/.'%!"$**$11$$!

,#',!M'1!*/,!/91$%.$:!-*!+,-.'/0-.0"(-%#0(YK\fSTf!c7NN$*:-[!7eD!!)2!,#$!,#$/%5!M'1!,%8$!

'*:!,#$!2/%+$!/2!:$1-++',-/*!M'1!$*/8C#!,/!&'@$!'*!/%C'*-1&!&/%$!,/($%'*,!,/!

,$&N$%',8%$1G!,#-1!1#/8(:!9$!1$$*!-*!/,#$%!/%C'*-1&1G!$1N$+-'((5!+1(-%#0D!!+1(-%#0!-1!'!

&$&9$%!/2!'!C$*81!%$(',-.$(5!+(/1$!,/!!"#$%&'##"!'*:!#'1!fad!C$*$,-+!%$(',$:*$11!cKJKeD!!

P#-($!,#-1!,$1,!:-:!*/,!:-1N%/.$!,#-1!,#$/%5G!-,!:/$1!'::!5$,!'*/,#$%!+/*1-:$%',-/*D(

!



\b!
!

F?A!B33)#-!&3!.:#0&.)!

! )*!N'1,!1,8:-$1G!18+%/1$!1$$&$:!,/!$*#'*+$!#$',!%$1-1,'*+$G!98,!,#$!%$18(,1!/2!

,#-1!-*.$1,-C',-/*!:-:!*/,!'C%$$!M-,#!,#-1!,%$*:D!!Z'1,!1,8:-$1!#'.$!-*:-+',$:!,#',!18+%/1$!

-*+%$'1$1!,#$!:$*',8%',-/*!,$&N$%',8%$!/2!-*:-.-:8'(!N%/,$-*1!-*!1/(8,-/*G!M#-+#!+/8(:!

9$!,#$!$[N('*',-/*!/2!,#$!-*+%$'1$:!#$',!%$1-1,'*+$!/2!9'+,$%-'G!$1N$+-'((5!'1!,#$!M',$%!

'+,-.-,5!-1!(/M$%$:!c]IGKJaGKJaeD!!>-+%//%C'*-1&1!'%$!@*/M*!,/!8N,'@$!+$%,'-*!

/1&/,-+!N%$118%$!$*.-%/*&$*,1!cKJ_FKJbeD!!"#$1$!

/1&/(5,$1G!18+#!'1!,%$#'(/1$G!C(5+$%/(G!9$,'-*$1G!+/8*,$%'+,!,#$!$22$+,1!/2!#-C#!/1&/,-+!

N%$118%$D!!38+%/1$!'*:!N/(5/(1!-*!C$*$%'(G!#'.$!9$$*!,#$/%-E$:!,/!N/11-9(5!9$!81$:!'1!

/1&/(5,$1!'*:!+'81$!'!:$C%$$!/2!N('1&/(51-1!M#-+#!28%,#$%!:$#5:%',$1!'*:!1,'9-(-E$1!,#$!

N%/,$-*1!/2!,#$!+$((!,#%/8C#!:$1-++',-/*!c]IGKJaeD!!!

! "#$!2-*:-*C1!/2!,#-1!1,8:5!1$$&!,/!2/((/M!,#$!,%$*:1!/91$%.$:!-*!N%$.-/81!1,8:-$1G!

98,!,#-1!$22$+,!'NN$'%1!,/!%$'+#!'*!'NN'%$*,!&-*-&8&!M',$%!'+,-.-,5!,/!M#$%$!18+%/1$!

+'*!+'81$!'*!-*+%$'1$!-*!#$',!%$1-1,'*+$D!!"#$!,%$*:1!M-,#-*!,#-1!1,8:5!#':!&-*/%!,/!

1-C*-2-+'*,!-*+%$'1$1!/2!,#$!#$',!%$1-1,'*+$!:8$!,/!18+%/1$!',!JD\a!'MD!!"#$!'::-,-/*!/2!

18+%/1$!$.$*!+'81$:!1/&$!,$1,!+/*:-,-/*1!,/!#'.$!'!:$+%$'1$!-*!#$',!%$1-1,'*+$!

+/&N'%$:!,/!,#$!+$%$'(!M-,#!'::$:!18+%/1$D!71!,#$!M',$%!'+,-.-,5!M'1!(/M$%$:!,/!JDaa!

'M!,#$!-*+%$'1$1!9$+'&$!&/%$!+/*1-1,$*,!'*:!1-C*-2-+'*,!M-,#!1/&$!+/*:-,-/*1!#'.-*C!

,M/!/%!,#%$$!2/(:!#-C#$%!4F.'(8$1!c"'9($!aDKDIeD!!!!

! Y*+$!,#$!M',$%!'+,-.-,5!M'1!(/M$%$:!,/!JDKK!'M!,#$!'::-,-/*!/2!18+%/1$!#':!'!

*$C',-.$!$22$+,!/*!,#$!4F.'(8$1!',!$.$%5!,$&N$%',8%$!,$1,$:!'*:!2/%!'((!1$%/.'%1D!!

"#/8C#!*/,!'((!/2!,#$1$!:$+%$'1$1!#':!:$2-*$:!1,',-1,-+'(!1-C*-2-+'*+$!$'+#!+/*:-,-/*!



\f!
!

,$1,$:!#':!',!($'1,!'!\Jd!%$:8+,-/*!/2!4F.'(8$1!',!$.$%5!,$&N$%',8%$!M-,#!,#$!'::-,-/*!

/2!18+%/1$D!!"#-1!:$+%$'1$!-*!#$',!%$1-1,'*+$!:8$!,/!18+%/1$!#':!*/,!9$$*!/91$%.$:G!

N/11-9(5!9$+'81$!N'1,!1,8:-$1!81$:!'B8$/81!&$:-'!,/!&$'18%$!,#$!#$',!%$1-1,'*+$!M-,#!

18+%/1$D!

! ?$,M$$*!,#$!JDaa!'*:!JD\a!M',$%!'+,-.-,5!($.$(1!,#$!$22$+,!/2!18+%/1$!M'1!C%$',$%!

'1!,#$!,$&N$%',8%$!M'1!-*+%$'1$:D!!X'+#!/2!,#$!1$%/.'%1!#':!'*!-*+%$'1$!-*!4F.'(8$!'1!

,#$!,$1,-*C!,$&N$%',8%$!M'1!%'-1$:!,/!]J/6!/%!#-C#$%!c"'9($!aDKDIeD!!X[+$N,!2/%!7C/*'!',!

JDaa!'MG!$'+#!1$%/.'%!',!JDaa!'*:!JD\a!'M!#':!',!($'1,!'!,M/!2/(:!-*+%$'1$G!M#$*!9/,#!

.'(8$1!M$%$!N/1-,-.$D!!7,!JDaa!'M!,#-1!#-C#!,$&N$%',8%$!-*+%$'1$!:8$!,/!18+%/1$!M'1!$.$*!

('%C$%!M#$*!,#$!,$&N$%',8%$!M'1!%'-1$:!,/!]\/6D!

!

F?D!67%)10!*)C71-7&%.!

! P#-($!,#$!,%$*:1!/2!-*+%$'1-*C!,#$!#$',!%$1-1,'*+$!95!:$+%$'1-*C!,#$!M',$%!

'+,-.-,5!M$%$!,%8$!'&/*C!$.$%5!,%-'(G!,#$%$!M$%$!+$%,'-*!+#'%'+,$%-1,-+1!,#',!M$%$!*/,!

$*/&$*/*!/2!

:8%',-/*!/2!,#$!#$',-*C!,%-'(1D!!"$*!N$%+$*,!/2!'((!/2!,#$!,%-'(1!,$1,$:!M$%$!/91$%.$:!,/!

#'.$!,#$1$!.$%5!1(/M!%',$1!/2!-*'+,-.',-/*!M#-+#!M$%$!/91$%.$:!',!,#$!$*:1!/2!,#$!,%-'(D!

;/%!,#-1!1,8:5G!,'-(-*C!M'1!:$2-*$:!'1!,#%$$!+/*+8%%$*,!-*,$%.'(1!M-,#!($11!,#'*!'!JDI\!

(/C'%-,#&-+!%$:8+,-/*!c;-C8%$!aDKDaeD!!"#-1!-1!*/,!,#$!2-%1,!1,8:5!,/!/91$%.$!,'-(-*CG!98,!

N'1,!1,8:-$1!#'.$!'++/8*,$:!2/%!,'-(-*C!,#%/8C#!,#$!81$!/2!1-&N($!'*:!+/&N($[!@-*$,-+!

$B8',-/*1!,/!'++/8*,!2/%!,#$&G!/%!%$&/.-*C!,#$&!$*,-%$(5!2/%!,#$!+'(+8(',-/*1!cfbF



\]!
!

f]GgIeD!!"#-1!1,8:5!+#/1$!,/!%$&/.$!,#$!,'-(-*C1!M#$*!+'(+8(',-*C!,#$!@-*$,-+!%',$1G!:8$!,/!

,#$!-*+/*1-1,$*,!/++8%%$*+$1!/2!,#$!,'-(-*C!'*:!,#$!('%C$!$22$+,1!,#$1$!#':!/*!,#$!@-*$,-+!

.'(8$1D!!!

! 7*!$[N('*',-/*!2/%!,#$!,'-(-*C!-1!:-22-+8(,!1-*+$!-,!+/8(:!*/,!9$!+/*1-1,$*,(5!

%$N%/:8+$:D!!7!2$M!1,8:-$1!,#',!#'.$!/91$%.$:!,#$!,'-(-*C1!#'.$!,%-$:!,/!$[N('-*!,#$&!

,#%/8C#!,#$!+/*+$N,!/2!.'%-$:!%$1-1,'*+$1!M-,#-*!,#$!,$1,!N/N8(',-/*D!!Z%$.-/81!1,8:-$1!

cf]G]bGg_e!#'.$!,$1,$:!,#-1!,#$/%5!95!%$,$1,-*C!N/N8(',-/*1!189F+8(,8%$:!2%/&!,%-'(1!,#',!

#'.$!$[#-9-,$:!,#$1$!,'-(-*C1!M-,#!,#$!1'&$!&$,#/:1D!!"#$1$!N'1,!1,8:-$1G!'(/*C!M-,#!

,#-1!+8%%$*,!1,8:5G!#'.$!*/,!#':!'*5!+/*1-1,$*,!1-C*-2-+'*,!-*+%$'1$!-*!#$',!%$1-1,'*+$!

M#$*!,$1,-*C!+$((1!+8(,8%$:!2%/&!,#$1$!,'-(-*C1D!

! !!Y,#$%!$[N('*',-/*1G!M#-+#!,#-1!+8%%$*,!1,8:5!:-:!*/,!'::%$11G!#'.$!81$:!

&-+%/$*.-%/*&$*,1G!'*:!:-22$%-*C!%',$1!/2!#$',!1#/+@!N%/,$-*!-*:8+,-/*!cT3Z1eD!!"#$!

&-+%/$*.-%/*&$*,!,#$/%5!$[N('-*1!,#',!,#$!+$((1!$[#-9-,-*C!,#$!,'-(-*C!N#$*/&$*/*!

+/8(:!9$!-*!'!2'./%'9($!&-+%/$*.-%/*&$*,!N%/,$+,-*C!,#$!+$((1!2%/&!,#$%&'(!:$1,%8+,-/*D!!

"#$1$!2'./%'9($!&-+%/$*.-%/*&$*,1!+/8(:!:-22$%!-*!M',$%!'+,-.-,5G!:-22$%$*,!

+/&N/1-,-/*1!/%!'&/8*,1!/2!1/(8,$1D!!"#$!:-22$%$*,!+/*+$*,%',-/*1!/2!,#$!1/(8,$1!M-,#-*!

,#$1$!&-+%/$*.-%/*&$*,1!+/8(:!+'81$!.'%-$:!$[,$*,!/2!N('1&/(51-1!/2!,#$!-*:-.-:8'(!+$((1!

M#-+#!:$#5:%',$1!,#$!+$((1!,/!:-22$%$*,!:$C%$$1D!!"#$1$!:-22$%$*+$1!-*!:$1-++',-/*!+/8(:!

+'81$!+/*,%'1,-*C!$22$+,1!8N/*!,#$!#$',!%$1-1,'*+$G!M#$%$!1/&$!+/8(:!9$!:$#5:%',$:!

O81,!$*/8C#!,/!+'81$!'*!-*+%$'1$!-*!#$',!%$1-1,'*+$G!M#-($!/,#$%1!'%$!:$#5:%',$:!!,/!

+'81$!*$C',-.$!$22$+,1!/*!,#$!#$',!%$1-1,'*+$D!!!



\g!
!

! "#$!,#$/%5!-*./(.-*C!,#$!#$',!1#/+@!N%/,$-*1!-1!,#',!,#$!T3Z1G!M#-+#!'%$!818'((5!

15*,#$1-E$:!:8%-*C!'*!':'N,',-/*!N%/+$:8%$G!'%$!'+,8'((5!15*,#$1-E$:!:8%-*C!,#$!#$',-*C!

,%-'(1!-*!'!1&'((!189N/N8(',-/*!M#-+#!2/%&1!,#$!,'-(-*CD!!"#-1!,#$/%5!-1!1,%$*C,#$*$:!95!'!

N%$.-/81!1,8:5!,#',!'::$:!+#(/%'&N#$*-+/(!,/!,#$!&$:-8&G!,/!+$'1$!'*5!N%/,$-*!

15*,#$1-1!:8%-*C!,#$!#$',-*C!,%-'(1D!!"#$!'::-,-/*!/2!+#(/%'&N#$*-+/(!%$:8+$:!,#$!4F

.'(8$1!/2!,'-(-*C!95!I\dG!,#/8C#!,'-(-*C!M'1!1,-((!,M-+$!'1!N%$.'($*,!'1!,#$!%$1,!/2!,#$!

+8%.$1!c]beD!!"#$!%$1$'%+#$%1!/2!,#',!1,8:5!+/*+(8:$:!,#',!,#$!%$&'-*-*C!,'-(-*C!+$((1!

M$%$!+'81$:!95!'!2'-(8%$!/2!+#(/%'&N#$*-+/(!,/!+/&N($,$(5!1,/N!'((!15*,#$1-1!-*!$'+#!+$((D!

! >8+#!(-@$!,#$!,'-(-*CG!,#$!-*-,-'(!,$1,!-*,$%.'(1!:8%-*C!,#$!,%-'(1!M$%$!/2,$*!

+#'%'+,$%-E$:!95!'*!-*'+,-.',-/*!%',$!:-22$%$*,!2%/&!,#$!%$1,!/2!,#$!+8%.$!c;-C8%$!aDKDIeD!!

X'+#!/2!,#$!,#%$$!1$%/.'%1!$[#-9-,$:!'*!-&&$:-',$!%$:8+,-/*!/2!&/%$!,#'*!#'(2!'!

(/C'%-,#&-+!+5+($!-*!gJd!/2!,#$!,%-'(1G!'*:!&/%$!,#'*!/*$!(/C'%-,#&!-*!fKd!/2!,#$!,%-'(1G!

D!!"#$!-*-,-'(!:%/N1!/2!',!($'1,!#'(2!/2!'!(/C'%-,#&-+!+5+($!M$%$!

+/*1-1,$*,(5!/91$%.$:!9$,M$$*!'((!1$%/.'%1!'*:!+/*:-,-/*1D!!"#$1$!-*-,-'(!:%/N1!#'.$!

9$$*!/91$%.$:!,#%/8C#/8,!/,#$%!1,8:-$1!'1!M$((G!,#/8C#!,#$!1#'N$1!/2!,#$!:%/N1!#'.$!

:-22$%$:D!!3,8:-$1!&$'18%-*C!,#$!%$1-1,'*+$!/2!!"#$%&'##"!1$%/.'%1!-*!:-22$%$*,!&$:-'!

#'.$!%$N/%,$:!-*'+,-.',-/*!%',$1!,#',!M$%$!(/M$%!',!,#$!9$C cKJfeG!

cffeG!/%!*$'%(5!(-*$'%!

-*'+,-.',-/*!+8%.$1!M-,#/8,!1#/8(:$%1!/%!-*-,-'(!:%/N1!cKJ]eD!!"#$%$!#'.$!'(1/!9$$*!

1,8:-$1!,#',!#'.$!1#/M*!9/,#!1#/8(:$%-*C!'*:!-*-,-'(!:%/N1!M-,#/8,!+#'*C-*C!,#$!

+/*:-,-/*1!cbgGfaeD!!"#$/%-$1!,/!'++/8*,!2/%!,#$1$!+#'*C$1!-*./(.$!,#$!1'&$!



bJ!
!

&-+%/$*.-%/*&$*,1!,#',!+/8(:!'++/8*,!2/%!,#$!,'-(-*CG!/%!:-22$%$*,!C%/M,#!N#'1$1!/2!,#$!

+$((1!M#$%$!1/&$!C%/M,#!N#'1$1!'%$!'22$+,$:!95!,#$!#$',!,%$',&$*,!&/%$!1$.$%$(5D!!

! !

F?F!G733)0)%#).!/)-'))%!.)0&C10.!

! X'+#!/2!,#$!,#%$$!1$%/.'%1!#':!-*+%$'1$1!-*!,#$-%!%$1N$+,-.$!,#$%&'(!%$1-1,'*+$1!

'1!,#$!M',$%!'+,-.-,5!M'1!:$+%$'1$:D!!!"#$%&'##"!1$%/.'%1!"5N#-&8%-8&!'*:!"$**$11$$!

:-:!*/,!#'.$!'*5!1-C*-2-+'*,!:-22$%$*+$1!-*!#$',!%$1-1,'*+$!9$,M$$*!$'+#!/,#$%!c"'9($!

aDKD\eD!!"#$!1-&-('%!#$',!%$1-1,'*+$1!/2!1$%/.'%1!"$**$11$$!'*:!"5N#-&8%-8&!&'5!9$!

9$+'81$!$'+#!1$%/.'%!M'1!-1/(',$:!2%/&!N$'*8,!98,,$%!/8,9%$'@1D!!P#-($!1$%/.'%!7C/*'!

M'1!-1/(',$:!2%/&!'!+$%$'(!/8,9%$'@!-*!IJJ]G!M'1!*/,!1-C*-2-+'*,(5!:-22$%$*,!',!&/1,!

+/*:-,-/*1!,$1,$:!M-,#/8,!,#$!'::-,-/*!/2!18+%/1$D!!"#/8C#!/*$!/2!,#$!1-C*-2-+'*,!

:-22$%$*+$1!M'1!*/,'9($G!'1!1$%/.'%!7C/*'!#':!4F.'(8$1!,#%$$!,-&$1!#-C#$%!,#'*!1$%/.'%!

"5N#-&8%-8&!',!g\/6!-*!'!JDKK!'M!$*.-%/*&$*,D!!!!!

! "#$%$!M$%$!1-C*-2-+'*,!:-22$%$*+$1!'&/*C!,#$!,#%$$!1$%/.'%1!M-,#!,/!,#$!'::-,-/*!

,$&N$%',8%$!,$1,$:!',!,#$!JDKK!'M!,#'*!9/,#!1$%/.'%1!M#$*!18+%/1$!M'1!'::$:D!!"#$!

('%C$1,!:-22$%$*+$!1$$*!M'1!9$,M$$*!1$%/.'%1!7C/*'!'*:!"5N#-&8%-8&!',!KJJ/6!',!JDKK!

'MD!"#$!#$',!%$1-1,'*+$!/2!3$%/.'%!7C/*'!'(1/!+'81$:!1/&$!:-22$%$*+$1!9$,M$$*!,#$!

1$%/.'%1!',!JD\a!'MG!M#$%$!-,!M'1!aad!(/M$%!,#'*!"5N#-&8%-8&!',!]J/6!'*:!K]d!#-C#$%!

',!f\/6D!!!!!!((((((((((((((((((((((!

! 3$%/.'%!7C/*'!#':!,#$!&/1,!1-C*-2-+'*,!+#'*C$1!-*!#$',!%$1-1,'*+$!:8$!,/!,#$!

'::-,-/*!/2!18+%/1$!+/&N'%$:!,/!,#$!,%-'(1!M-,#/8,!'::-,-/*'(!18+%/1$D!!3$%/.'%!7C/*'!



bK!
!

#':!'!1-C*-2-+'*,!-*+%$'1$!',!$.$%5!,$&N$%',8%$!,$1,$:!',!JDaa!'M!'*:!'!1-C*-2-+'*,!

:$+%$'1$!',!JDKK!'MD!!3$%/.'%1!"5N#-&8%-8&!'*:!"$**$11$$G!#/M$.$%G!M$%$!/*(5!

1-C*-2-+'*,(5!:-22$%$*,!:8$!,/!'!:$+%$'1$!-*!#$',!%$1-1,'*+$!',!JDKK!'M!M-,#!,#$!'::-,-/*!/2!

18+%/1$D!!!!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



bI!
!

4;1<-)0!H?!4&%#(:.7&%.!1%*!9:-:0)!Q).)10#;!

H?=!4&%#(:.7&%!

! 71!!"#$%&'##"(+/*,-*8$1!,/!9$!'&/*C!,#$!,/N!+'81',-.$!'C$*,1!/2!2//:!9/%*$!

:-1$'1$1G!-,!9$+/&$1!&/%$!-&N$%',-.$!,/!28((5!8*:$%1,'*:!,#$!&$+#'*-1&1!95!M#-+#!,#-1!

N',#/C$*!+/*,'&-*',$1!2//:1D!!!),!9$+/&$1!*/,!/*(5!-&N/%,'*,!,/!8*:$%1,'*:!#/M!-,!+'*!

C%/M!98,!'(1/!#/M!-,!-1!'9($!,/!18%.-.$!1/&$!/2!,#$!#'%1#!$*.-%/*&$*,1!-,!-1!2/8*:D!!71!

,#-1!1,8:5!#'1!/91$%.$:G!1$%/.'%1!/2!!"#$%&'##"!-*!(/M!M',$%!'+,-.-,5!&'5!*/,!9$!

-*'+,-.',$:!95!+8%%$*,!#$',!N%/+$11$1!2/8*:!M-,#-*!+/&&$%+-'(!,#$%&'(!,%$',&$*,1D!!!

! P-,#-*!(/M!M',$%!'+,-.-,5!$*.-%/*&$*,1G!,#$!#$',!%$1-1,'*+$!/2!!"#$%&'##"!

-*+%$'1$1!95!/%:$%1!/2!&'C*-,8:$!+/&N'%$:!,/!#-C#$%!M',$%!'+,-.-,5!$*.-%/*&$*,1D!!71!

,#$!M',$%!'+,-.-,5!/2!,#$!+$%$'(!M'1!(/M$%$:!,/!JD\a!'MG!,#$!4F.'(8$1!M$%$!'1!#-C#!'1!gJ!

&-*8,$1!',!fJ/6D!!)*!'!JDaa!'M!$*.-%/*&$*,G!,#$!4F.'(8$1!-*+%$'1$!,/!Kf\!&-*8,$1!',!

fJ/6D!!71!M',$%!'+,-.-,5!($.$(1!:%/N!,/!JDKKG!,#$!+$((1!/2!!"#$%&'##"!'%$!'9($!,/!M-,#1,'*:!

9/-(-*C!,$&N$%',8%$1!2/%!'1!(/*C!'1!KJ!,/!K\!&-*8,$1D!!P-,#!,#$!'::-,-/*!/2!18+%/1$G!,#$!

+$((1!#':!'!C$*$%'(!-*+%$'1$!-*!4F.'(8$1!',!JDaa!'*:!JD\a!'MD!!71!,#$!M',$%!'+,-.-,5!M'1!

(/M$%$:G!,#$!'::-,-/*!/2!18+%/1$!:$+%$'1$:!,#$!4F.'(8$1!/2!$'+#!1$%/.'%!9$,M$$*!_J!,/!

]JdD!

! "#$!'.$%'C$!VF.'(8$!/2!'((!,#%$$!1$%/.'%1!M'1!'9/8,!KJ/6!M-,#!'*:!M-,#/8,!,#$!

'::-,-/*!/2!18+%/1$!',!JD\a!'*:!JDaa!M',$%!'+,-.-,-$1D!!71!,#$!M',$%!'+,-.-,5!:$+%$'1$:!,/!

JDKKG!,#$!VF.'(8$!-*+%$'1$:!,/!KID\!'*:!KaD\/6!M-,#!'*:!M-,#/8,!,#$!'::-,-/*!/2!18+%/1$G!

%$1N$+,-.$(5D!!"#$1$!.'(8$1!'%$!'!('%C$!-*+%$'1$!+/&N'%$:!,/!,#$!%$N/%,$:!b/6!VF.'(8$1!

1$$*!2/%!!"#$%&'##"!-*!1$($+,!N/8(,%5!&$',1!cbgeD!!!!!



ba!
!

! "/!9$!'9($!,/!+/*,%/(!,#-1!N',#/C$*!@*/M($:C$!/2!,#$!&$+#'*-1&!9$#-*:!,#-1!

&'11-.$!-*+%$'1$!-*!#$',!%$1-1,'*+$!+/&N'%$:!,/!#-C#!M',$%!'+,-.-,5!2//:1!&81,!9$!

$(8+-:',$:D!!"#$!+8%%$*,!,#$/%-$1!8N/*!,#$!&$+#'*-1&1!/2!,#-1!-*+%$'1$!:/!*/,!

+/&N($,$(5!+'N,8%$!,#$!$.$*,1!8*:$%(5-*C!,#-1!$*#'*+$:!%$1-1,'*+$D!!"#$!+/*,%/(!/2!

,#$1$!&$+#'*-1&1!&'5!'((/M!2/%!&/%$!$22$+,-.$!N%/+$11-*C!/2!:%5!2//:1!,/!9$!'9($!,/!

-*'+,-.',$!,#$!N',#/C$*!+/&N($,$(5D!

!

H?A!9:-:0)!.-:*7).!

! "#$!28,8%$!1,8:-$1!/2!!"#$%&'##"(-*!(/M!M',$%!'+,-.-,5!$*.-%/*&$*,1!1#/8(:!2/+81!

8N/*!,#$!&$+#'*-1&1!!"#$%&'##"!8,-(-E$1!,/!-*+%$'1$!-,1!,#$%&'(!%$1-1,'*+$D!!!"/!

$(8+-:',$!,#$1$!&$+#'*-1&1!,#$!C$*$,-+!%$C8(',-/*1!,#',!:$,$%&-*$!,#-1!-*+%$'1$!-*!#$',!

%$1-1,'*+$!1#/8(:!9$!$['&-*$:!'1!,#$!M',$%!'+,-.-,5!-1!(/M$%$:D!!?5!$['&-*-*C!,#$!C$*$1!

-*./(.$:!,#$!-*+%$'1$!-*!#$',!%$1-1,'*+$G!/*$!&'5!9$!'9($!,/!$1,'9(-1#!M#$,#$%!,#$!

-*+%$'1$!-1!'*!'+,8'(!N#51-+'(!&/:-2-+',-/*G!/%!'!&$+#'*-+'(!+/*1$B8$*+$!/2!,#$!

:$1-++',-/*!N%/+$11D!

! 7!&$,#/:!,/!-*.$1,-C',$!,#-1!N%/+$11!M/8(:!9$!,#%/8C#!,#$!81$!/2!&-+%/'%%'5!

$[N$%-&$*,1D!!?5!81-*C!,#$!1'&$!:%5!+$%$'(!1'&N($1!',!:-22$%$*,!M',$%!'+,-.-,5!($.$(1G!

:-22$%$*,!C$*$!$[N%$11-/*!($.$(1!+/8(:!9$!B8'(-2-$:!'1!8N!%$C8(',$:!/%!:/M*!%$C8(',$:D!!

"#$1$!+#'*C$1!-*!,#$!+$((!+/8(:!9$!+/&N'%$:!,/!,#$!C$*$,-+!$[N%$11-/*!/2!+/*1$%.$:!

#/81$@$$N-*C!C$*$1!-*!'!28((5!#5:%',$:!1'&N($!,#',!:/$1!*/,!+#'*C$!'1!,#$!M',$%!

'+,-.-,5!-1!(/M$%$:!,/!JDKK!'MD!!71!,#$!M',$%!'+,-.-,5!-1!(/M$%$:G!+$%,'-*!C$*$1!M/8(:!9$!

8N!%$C8(',$:!/%!:/M*!%$C8(',$:!-*!%$1N/*1$!,/!,#$!+#'*C-*C!$*.-%/*&$*,D!!!!



b_!
!

! )2!,#$!:','!2%/&!,#-1!+8%%$*,!1,8:5!-1!'*5!-*:-+',-/*!/2!,#$!C$*$,-+!&$+#'*-1&1G!'!

('%C$!+#'*C$!/2!C$*$!$[N%$11-/*1!'1!,#$!M',$%!'+,-.-,5!'NN%/'+#$1!JD\a!'M!'*:!'*/,#$%!

('%C$!$[N%$11-/*!+#'*C$!9$,M$$*!JDaa!'*:!JDKK!'M!1#/8(:!9$!$[N$+,$:D!!)2!,#$%$!-1!'!

C$*$,-+'((5!&$:-',$:!&$+#'*-1&G!-,!&'5!'(1/!9$!81$28(!,/!+/&N'%$!-,!,/!&8,'*,!1,%'-*1!

,#',!:/!*/,!#'.$!,#$!C$*$1!,/!N%/:8+$!$*E5&$1!,/!+%$',$!/1&/(5,$1G!18+#!'1!,%$#'(/1$G!

9$,'-*$1G!'*:!C(5+$%/(D!!>8,'*,!1,%'-*1!/2!!"#$%&'##"(1$%/.'%!"5N#-&8%-8&!#'.$!9$$*!

&/:-2-$:!,/!9$!:$2-+-$*,!-*!N%/:8+-*C!,#$1$!/1&/(5,$1G!18+#!'1!,#$!Y,17!'*:!Y,1?!

*$C',-.$!&8,'*,1!,#',!#'.$!9$$*!81$:!-*!N%$.-/81!1,8:-$1!cKKaeD!!;8%,#$%&/%$G!,#$!

:-%$+,!$22$+,!18+%/1$!#'1!8N/*!,#$%&'(!%$1-1,'*+$!+/8(:!'(1/!9$!$['&-*$:!81-*C!

&-+%/'%%'5!$[N$%-&$*,1D!!P-,#!'*!'::-,-/*!/2!18+%/1$G!,#$!1'&$!('%C$!$[N%$11-/*!/2!

C$*$1!',!JD\a!'M!M/8(:!9$!$[N$+,$:! 1!:','D!!"#$!1$+/*:!('%C$!

$[N%$11-/*!'1!,#$!M',$%!'+,-.-,5!'NN%/'+#$1!JDKK!'M!&'5!*/,!9$!/91$%.$:D!!!!!

! P-,#!,#$1$!&-+%/'%%'5!$[N$%-&$*,1G!-,!M/8(:!'(1/!9$!-&N/%,'*,!,/!8*:$%1,'*:!

#/M!%'N-:!,#$1$!+#'*C$1!,'@$!N('+$D!!?5!N('+-*C!,#$!+$((1!-*!:-22$%$*,!(/M!M',$%!'+,-.-,5!

1/(8,-/*1!'*:!%$&/.-*C!+$((1!',!+$%,'-*!,-&$1G!,#$!1N$$:!/2!,#$!'++(-&',-/*!,/!,#$!(/M!

M',$%!'+,-.-,5!$*.-%/*&$*,!'*:!,#$!/1&/,-+!N%/,$+,-/*!151,$&!+/8(:!9$!2/8*:D!!"#-1!

'++(-&',-/*!N%/O$+,!M/8(:!*/,!9$!N/11-9($!,/!&$'18%$!M-,#!,#$!&$,#/:1!/2!,#-1!+8%%$*,!

N%/O$+,!:8$!,/!,#$!(/*C!:%5-*C!,-&$n!-,!M/8(:!9$!'9($!,/!9$!N$%2/%&$:!-*!(-B8-:!1/(8,-/*1!

/2!(/M!M',$%!'+,-.-,5D! !!

! "/!28((5!8*:$%1,'*:!,#$1$!&$+#'*-1&1!-,!&81,!'(1/!9$!'1+$%,'-*$:!M#$,#$%!,#-1!

(/M!M',$%!'+,-.-,5!N%/,$+,-/*!&$+#'*-1&!-1!8*-B8$!,/!!"#$%&'##"D!!7!1-&N($!M'5!,/!,$1,!

,#-1!M/8(:!9$!,/!&$'18%$!1,%'-*1!/2!.'%-/81!9'+,$%-'!'*:!,$1,!,#$&!8*:$%!,#$!1'&$!



b\!
!

+/*:-,-/*1!/2!,#-1!+8%%$*,!1,8:5D!!P#-($!1,%'-*1!/2!+1(-%#0!M/8(:!1$$&!N%/&-1-*C!,/!,#$!

('%C$!C$*$,-+!%$(',$:*$11!,/!!"#$%&'##"G!-,!&'5!'(1/!9$!-*,$%$1,-*C!,/!*/,$!/,#$%!9'+,$%-'!

+'N'9($!/2!,#%-.-*C!-*!#'%1#!+/*:-,-/*1G!18+#!'1!1,%'-*1!/2!@,'76%$%&",(cKJbe1!!!

! 7*5!/2!,#$1$!$[N$%-&$*,1!M/8(:!C%$',(5!-&N%/.$!,#$!'9-(-,5!/2!+/&&$%+-'(!2//:!

N%/+$11-*C!,/!+/*,%/(!,#-1!N',#/C$*!-*!:%5!$*.-%/*&$*,1D!!"/!28((5!9$!'9($!,/!+/*,%/(!,#-1!

N',#/C$*G!,#$!&$+#'*-1&1!9$#-*

9$!8*:$%1,//:!9$5/*:!,#',!/2!/8%!+8%%$*,!8*:$%1,'*:-*CD(

!

!

!

!

!

!

!

!

!

!



bb!
!

4;1<-)0!I?!Q)3)0)%#).!

KD!?%$**$%!;PG!Q-(('%!A<G!7*C8(/!;HG!"'8[$!AG!3M'&-*',#'*!?D!!"#$%&'##"!*/&$*+(',8%$D!

A(B#0&(?0-/%30%#D!IJJJna]cfeSI_b\D!!

ID!4/5($!>ZG!?$8+#',!RAD!C%%6(?0-/%30%#%4=D(C7&6"$'&2"#,("&6(C/%&20'/,(E/6('6020%&1(

P'1#-*C,/*!46S!73>!Z%$11n!IJJfn!W/D!aD!!

aD!U/8!UG!A'*@-*!36G!7+$,/!TPG!?$*1/*!6XG!"/,#!H4G!4/8!VD!38%.-.'(!/2(!"#$%&'##"!

$*,$%-+'!1$%/.'%!W$MN/%,!-*!&'*8%$!'*:!&'*8%$F'&$*:$:!1/-(1D!F<<#(+&G0/%&(

?0-/%30%#D!IJJbnfIcgeS\fffD!!

_D!>/*,.-(($!"HG!>',,#$M1!0AG!$:1D!C%%6(?0-/%30%#%4=D(F&(9&2/%67-20%&1(n!IJJ]n!W/D!ID!!

\D!R$5$%!<HD!7+-:!':'N,',-/*!-*:8+$1!+%/11FN%/,$+,-/*!'C'-*1,!$*.-%/*&$*,'(!1,%$11$1!-*!

!"#$%&'##"!,5N#-&8%-8&D!F<<#(+&G0/%&(?0-/%30%#D!Kggan\gcbeSK]_ID!!

bD!4/5($!>XG!>'EE/,,'!73D!A$.-$M!/2!1,8:-$1!/*!,#$!,#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"'D!A(

C%%6(@/%2D!IJJJnbacbeSffgFfg\D!!

fD!4v78/1,!HUG!>'8%$%!HG!?'-($5!H3D!!"#$%&'##"(!<'-0',D!)*S!C%%6(?0-/%30%#%4=D(

C7&6"$'&2"#,("&6(C/%&20'/,1(3$+/*:!$:D!P'1#-*C,/*!46S!73>!Z%$11n!IJJKSK_KD!!

]D!T8&N#%$5!"HD!X22$+,1!/2!,$&N$%',8%$!1#-2,!/*!'+-:!'*:!#$',!,/($%'*+$!-*!!"#$%&'##"(

$*,$%-,-:-1!N#'C$!,5N$!_D!F<<#(+&G0/%&(?0-/%30%#D!Kggan\gcgeSaKIJD!!



bf!
!

gD!R8:$%-,E!YG!3,'89!7>G!P$1,N#'(!YD!)&&8*/+#$&-1,%5!/2!Y!'*:!A!'*,-C$*1!/2(

!"#$%&'##"('*:!%$(',$:!X*,$%/9'+,$%-'+$'$D!?0-/%30%#(?%#(>0%#(H'GD!KgbbnaJcKeSKgID!!

KJD!6%/1'!HTG!?%$**$%!4HG!XM-*C!PTG!;'(@/M!3D!>/($+8('%!%$(',-/*1#-N1!'&/*C!,#$!

!"#$%&'##'"'D!A(>"-2'/0%#D!KgfanKK\cKeSaJfD!!

KKD!"-*:'((!?HG!<%-&/*,!Z74G!<'%%-,5!<>G!X8E$95!HZD!W/&$*+(',8%$!'*:!,'[/*/&5!/2!,#$!

C$*81!!"#$%&'##"D!9&2(A(!=,2(+G%#(?0-/%30%#D!IJJ\n\\cKeS\IKD!!

KID!?%$**$%!;PG!Q-(('%!A<G!7*C8(/!;HG!"'8[$!AG!3M'&-*',#'*!?D!!"#$%&'##"(

*/&$*+(',8%$D!A(B#0&(?0-/%30%#D!IJJJna]cfeSI_b\D!!

KaD!Z/N/22!>UG!?/+@$&w#(!HG!<#$$1(-*C!RRD!38NN($&$*,!IJJI!c*/D!_be!,/!,#$!0'822&'**F

P#-,$!1+#$&$D!H',(?0-/%30%#D!IJJ_nK\\cfeS\b]F\fJD!!

K_D!<%'*2/%1!0G!H'(@'*$*!3G!>x@-F)@/('!YG!$,!'(D!!"#$%&'##"!(-N/N/(51'++#'%-:$!-*!15*/.-'(!

+$((1!2%/&!N',-$*,1!M-,#!%$'+,-.$!'%,#%-,-1D!I"&-'2D!KggJnaa\c]bgKeSb]\Fb]]D!!

K\D!?%'8*!HG!3-$N$%!HD!7*@5(/1-*C!1N/*:5(-,-1D!I"&-'2D!IJJfnabgcg\fJeSKafgFKagJD!!

KbD!4/8C'*!<D!"#$!&/($+8('%!9'1-1!2/%!,#$!.-%8($*+$!/2!9'+,$%-'(!N',#/C$*1S!-&N(-+',-/*1!

2/%!/%'(!.'++-*$!:$.$(/N&$*,D!?0-/%30%#D!Kgg_nK_JcIeSIK\D!!

KfD!3-&'*O8*,'@!6TG!"/,/18:-%O/!TG!T'%5'*,/!ZG!$,!'(D!Y%'(!-&&8*-1',-/*!'C'-*1,!,5N#/-:!

2$.$%!-*!)*:/*$1-'!M-,#!"5IK'!.'++-*$D!I"&-'2D!KggKnaa]c]ff_eSKJ\\FKJ\gD!!

A(J/"G(?'6D!Kggfn_cKeSaIFafD!!



b]!
!

KgD!3,$-*9$%C!X?G!?-1#/N!AG!T'9$%!ZG!$,!'(D!"5N#/-:!2$.$%!-*!,%'.$($%1S!M#/!1#/8(:!9$!

,'%C$,$:!2/%!N%$.$*,-/*y!B#0&(9&K'-2(L0,D!IJJ_nagSK]bFKgKD!!

IJD!?('1$%!>HD!7!%$.-$M!/2!#8&'*!1'(&/*$((/1-1S!)D!)*2$+,-.$!:/1$D!H'G(9&K'-2(L0,D!

Kg]In_cbeSKJgbD!!

IKD!>+68((/8C#!W?G!X-1$($!6PD!X[N$%-&$*,'(!#8&'*!1'(&/*$((/1-1D!KD!Z',#/C$*-+-,5!/2!

1,%'-*1!/2!1'(&/*$(('!&$($'C%-:-1!'*:!3'(&/*$(('!'*',8&!/9,'-*$:!2%/&!1N%'5F:%-$:!

M#/($!$CCD!A(9&K'-2(L0,D!Kg\Kc]]eSIf]FIgJD!!

IID!A$-,($%!AG!U'%/&!4G!3$(-C&'**!AD!"#$!$*#'*+-*C!$22$+,!/2!1,'N#5(/+/++'(!$*,$%/,/[-*!

/*!!"#$%&'##"!-*2$+,-/*D!(?'6(MKKD!KgbJnKJ_SK]KD!!

IaD!R'*C!4HG!08*E!RHG!>'%,-*!7AG!3+#%/$:$%!37G!"#/&1/*!R7D!6'%&-*$!'1!'!1/8%+$!/2!

*/1/+/&-'(!1'(&/*$((/1-1D!N(+&4#(A(?'6D!KgbfnIfbcK\eS]IgF]aID!!

I_D!7%&1,%/*C!APG!;/:/%!"G!68%(-*!<"G!$,!'(D!XN-:$&-+!!"#$%&'##"!C'1,%/$*,$%-,-1!:8$!,/!

+/*,'&-*',$:!-&-,',-/*!-+$!+%$'&D!F$(A(+<06'$0%#D!KgfJngKcaeSaJJD!!

I\D!7/81,!HUG!7%-1!?HG!"#-1:$($!ZG!$,!'(D!!"#$%&'##"($'1,9/8%*$!/8,9%$'@!'11/+-',$:!M-,#!

+#/+/(',$D!B"&(9&,((C%%6(!-0(J'-.(AD!Kgf\n]c_eSK]KFK]_D!!

IbD!;/*,'-*$!AXG!7%*/*!3G!>'%,-*!P"G!$,!'(D!A'M!#'&98%C$%S!'*!-*,$%1,',$!+/&&/*!

1/8%+$!/2!#8&'*!1'(&/*$((/1-1D!F$(A(+<06'$0%#D!Kgf]nKJfcKeSabD!!



bg!
!

IfD!;/*,'-*$!AXG!6/#$*!>RG!>'%,-*!P"G!Q$%*/*!">D!XN-:$&-+!1'(&/*$((/1-1!2%/&!

+#$::'%!+#$$1$S!18%.$-(('*+$!'*:!N%$.$*,-/*D!F$(A(+<06'$0%#D!Kg]JnKKKcIeSI_fD!!

I]D!4v7/81,!HUG!P'%98%,/*!4PG!3$M$((!7>G!7/81,!HUD!!"#$%&'##"(2=<.0$7/07$!N#'C$F

,5N$!KJ!2%/&!+#$::'%!+#$$1$!-&N(-+',$:!-*!'!&'O/%!6'*':-'*!2//:9/%*$!/8,9%$'@D!A(

C%%6(@/%2D!Kg]\n_]cKIeSKJbIFKJbbD!!

IgD!<%$$*M//:!>TG!T//N$%!PRD!6#/+/(',$!9'%1!+/*,'&-*',$:!M-,#!!"#$%&'##"(&"<%#0S!

'*!-*2$+,-.-,5!1,8:5D!>/(?'6(AD!Kg]anI]bcbaf\eSKag_D!!

aJD!0'NN$%8:!<G!<81,'.1$*!3G!T$(($1*$1!)G!$,!'(D!Y8,9%$'@!/2!!"#$%&'##"(2=<.0$7/07$!

-*2$+,-/*!,%'+$:!,/!+/*,'&-*',$:!+#/+/(',$!'*:!+'81$:!95!'!1,%'-*!('+@-*C!,#$!bJF

&$C':'(,/*!.-%8($*+$!N('1&-:D!A(B#0&(?0-/%30%#D!KggJnI]cKIeSI\gfD!!

aKD!R$#&'+#$%!7G!?/+@$&w#(!HG!7($@1-+!3D!W',-/*M-:$!/8,9%$'@!/2!#8&'*!1'(&/*$((/1-1!

-*!<$%&'*5!:8$!,/!+/*,'&-*',$:!N'N%-@'!'*:!N'N%-@'FN/M:$%$:!N/,',/!+#-N1D!+<06'$0%#(

9&K'-2D!Kgg\nKK\cJaeS\JKF\KKD!!

aID!7'9/!3G!?'CC$1$*!4D!<%/M,#!/2!!"#$%&'##"!W$MN/%,!-*!*',8%'((5!+/*,'&-*',$:!

'(2'(2'!1N%/8,1!'*:!$1,-&',-/*!/2!-*2$+,-/81!:/1$!-*!4'*-1#!!"#$%&'##"!W$MN/%,!/8,9%$'@!

:8$!,/!'(2'(2'!1N%/8,1D!@/%4/"$("&6("3,2/"-2,(%K(!"#$%&'##"("&6(!"#$%&'##%,0,D!

KggfngfS_I\F_IbD!!

aaD!Q/8C#,!0HG!"',-*-!3AD!!"#$%&'##"!$*,$%-,-:-1!+/*,'&-*',-/*!/2!-+$!+%$'&!'11/+-',$:!

M-,#!'!Kgg_!&8(,-1,',$!/8,9%$'@D!A(C%%6(@/%2D!Kgg]nbKcKeS\FKJD!!



fJ!
!

a_D!H/*$1!?4G!<#/%-!WG!;'(@/M!3D!!"#$%&'##"(,5N#-&8%-8&!-*-,-',$1!&8%-*$!-*2$+,-/*!95!

N$*$,%',-*C!'*:!:$1,%/5-*C!,#$!1N$+-'(-E$:!$N-,#$(-'(!>!+$((1!/2!,#$!Z$5$%v1!N',+#$1D!A(

+O<(?'6D!Kgg_nK]JcKeSK\D!!

a\D!?%5'*!;RG!4/5($!>ZD!T$'(,#!%-1@1!'*:!+/*1$B8$*+$1!/2!!"#$%&'##"('*:(

B"$<=#%3"-2'/(P'P7&0(-*!%'M!N/8(,%5D!A(C%%6(@/%2D!Kgg\n\]caeSaIbFa__D!!

abD!?/1-($.'+!H>G!<8$%-*-!>WG!0'(+#'5'*'*:!WG!0//#&'%'-$!>D!Z%$.'($*+$!'*:!

+#'%'+,$%-E',-/*!/2!1'(&/*$(('$!-*!+/&&$%+-'(!C%/8*:!9$$2!-*!,#$!=*-,$:!3,',$1D!F<<#(

+&G0/%&(?0-/%30%#D!IJJgnf\cfeSK]gID!!

afD!A/:%-C8$E!7G!Z'*C(/(-!ZG!A-+#'%:1!T7G!>/8*,!HAG!4%'8C#/*!;D!Z%$.'($*+$!/2!

!"#$%&'##"!-*!:-.$%1$!$*.-%/*&$*,'(!2'%&!1'&N($1D!A(C%%6(@/%2D!IJJbnbgcKKeSI\fbFI\]JD!!

a]D!3*/M!R6G!4'.-$1!ATG!6#%-1,-'*1$*!0TG!$,!'(D!38%.$5!/2!,#$!N%$.'($*+$!/2!!"#$%&'##"!

/*!+/&&$%+-'(!9%/-($%!2'%&1!-*!,#$!=*-,$:!0-*C:/&G!IJJ\^JbD!;'2(H'-D!

IJJ]nKbacIIeSb_gD!!

agD!?%':$*!6AD!!"#$%&'##"!$*,$%-+'!1$%/,5N$!X*,$%-,-:-1!'*:!$CC1S!'!*',-/*'(!$N-:$&-+!-*!

,#$!=*-,$:!3,',$1D!B#0&(9&K'-2(L0,D!IJJbn_ac_eS\KID!!

_JD!H/*$1!;"G!A-+#'%:1/*!0XD!!"#$%&'##"(-*!+/&&$%+-'((5!&'*82'+,8%$:!2$$:1D!@%7#2(!-0D!

IJJ_n]acaeSa]_D!!

_KD!4'.-$1!ATG!P%'5!6D!4-1,%-98,-/*!/2!!"#$%&'##"!+/*,'&-*',-/*!-*!,$*!'*-&'(!2$$:&-((1D!

;'2(?0-/%30%#D!Kggfn\fcIFaeSK\gFKbgD!!



fK!
!

_ID!4v7/81,!HUG!3$M$((!7>G!P'%98%,/*!4PD!7!+/&N'%-1/*!/2!1,'*:'%:!+8(,8%'(!&$,#/:1!

2/%!,#$!:$,$+,-/*!/2!2//:9/%*$!!"#$%&'##"D!9&2(A(C%%6(?0-/%30%#D!KggInKbcKeS_KF\JD!!

_aD!4'*5(8@!>4G!H/*$1!">G!79:!3HG!3+#(-,,F4-,,%-+#!;G!H'+/91!>G!T'%%-1!7HD!Z%$.'($*+$!'*:!

'&/8*,1!/2!!"#$%&'##"!2/8*:!/*!%'M!6'(-2/%*-'!'(&/*:1D!A(C%%6(@/%2D!IJJfnfJc_eS]IJF

]IfD!!

__D!?%/+@&'**!3YG!Z-$+#/,/M1@-!)G!0-&&-C!ZD!!"#$%&'##"(-*!1$1'&$!1$$:!N%/:8+,1D!A(

C%%6(@/%2D!IJJ_nbfcKeSKf]FK]JD!!

_\D!?$'*!WTG!<%-22-*!Z>D!;//:9/%*$!4-1$'1$!Y8,9%$'@1G!\FU$'%!38&&'%5G!Kg]aFKg]fD!

??QHD!KggJnagc33JKeSK\FIaD!!

_bD!R5*+#!>G!Z'-*,$%!HG!P//:%822!AG!?%':$*!6D!38%.$-(('*+$!2/%!;//:9/%*$F4-1$'1$!

Y8,9%$'@1!FFF!=*-,$:!3,',$1G!Kgg]FFIJJID!??QHD!IJJbn\\c3KJeSKFa_D!!

_fD!?$'*!WTG!</8(:-*C!H3G!7*C8(/!;HG!;%$:%-+@!6RD!38%.$-(('*+$!2/%!;//:9/%*$F4-1$'1$!

Y8,9%$'@1!FF!=*-,$:!3,',$1G!Kg]]FKggID!??QHD!Kggbn_\c33F\eSKF\\D!!

_]D!Y(1$*!3HG!>'+0-*/*!R6G!</8(:-*C!H3G!?$'*!WTG!3(8,1@$%!RD!38%.$-(('*+$!2/%!;//:9/%*$!

4-1$'1$!Y8,9%$'@1!FF=*-,$:!3,',$1G!KggaFKggfD!??QHD!IJJJn_gc33JKeSKF\KD!!

_gD!6#'(@$%!A?G!?('1$%!>HD!7!%$.-$M!/2!#8&'*!1'(&/*$((/1-1S!)))D!>'C*-,8:$!/2!3'(&/*$(('!

-*2$+,-/*!-*!,#$!=*-,$:!3,',$1D!H'G(9&K'-2(L0,D!Kg]]nKJcKeSKKKFKI_D!!



fI!
!

\JD!T$**$115!"PG!T$:9$%C!6PG!3(8,1@$%!RG!$,!'(D!7!*',-/*'(!/8,9%$'@!/2!!"#$%&'##"!

$*,$%-,-:-1!-*2$+,-/*1!2%/&!-+$!+%$'&D!N(+&4#(A(?'6D!Kggbnaa_cIJeSKI]KD!!

\KD!>'#/*!?XG!3(8,1@$%!RG!T8,M'C*$%!RG!$,!'(D!6/*1$B8$*+$1!-*!<$/%C-'!/2!'!*',-/*M-:$!

/8,9%$'@!/2!3'(&/*$(('!-*2$+,-/*1S!M#',!5/8!:/*v,!@*/M!&-C#,!#8%,!5/8D!F$(A(@73#0-(

R'"#2.D!Kgggn]gcKeSaKD!!

\ID!0-(('($'!4G!P'%:!RAG!A/9$%,1!4G!$,!'(D!)*,$%*',-/*'(!$N-:$&-/(/C-+'(!'*:!

&-+%/9-/(/C-+'(!1,8:5!/2!/8,9%$'@!/2!!"#$%&'##"!7C/*'!-*2$+,-/*!2%/&!'!%$':5!,/!$',!

1'./8%5!1*'+@ )S!X*C('*:!'*:!P'($1!'*:!,#$!=*-,$:!3,',$1D!>?AD!KggbnaKacfJb\eSKKJ\D!!

\aD!A/M$!?G!T8,+#-*1/*!4WG!<-(9$%,!AHG!$,!'(D!!"#$%&'##"!$'(-*C!-*2$+,-/*1!'11/+-',$:!

M-,#!+/*18&N,-/*!/2!-*2'*,!:%-$:!&-(@D!I"&-'2D!Kg]fnaaJc]\b_eSgJJFgJaD!!

\_D!R/8-$!00G!Z'++'C*$(('!7>G!Y1$-!P4G!R-/%!TG!;%'*+-1!?HG!Y1,$%#/(&!>"D!!"#$%&'##"!

1$%/,5N$!"$**$11$$!-*!N/M:$%$:!&-(@!N%/:8+,1!'*:!-*2'*,!2/%&8(' 6'*':'!'*:!=*-,$:!

3,',$1G!KggaD!??QHD!Kggan_IS\KbF\KfD!!

\\D!=1$%'!>7G!X+#$-,'!7G!7(':8$z'!7G!$,!'(D!)*,$%%$C-/*'(!2//:9/%*$!1'(&/*$((/1-1!

/8,9%$'@!:8$!,/!N/M:$%$:!-*2'*,!2/%&8('!+/*,'&-*',$:!M-,#!('+,/1$F2$%&$*,-*C!

!"#$%&'##"!.-%+#/MD!+7/(A(+<06'$0%#D!KggbnKIc_eSaffFa]KD!!

\bD!"#%$(2'((!XHG!P'%:!RAG!T'&N,/*!>4G!$,!'(D!>/($+8('%!2-*C$%N%-*,-*C!:$2-*$1!'!1,%'-*!/2!

!"#$%&'##"!X*,$%-+'!1$%/,5N$!7*',8&!%$1N/*1-9($!2/%!'*!-*,$%*',-/*'(!/8,9%$'@!

'11/+-',$:!M-,#!2/%&8('F:%-$:!&-(@D!+<06'$0%#(9&K'-2D!Kgg]nKIKcIeSI]gD!!



fa!
!

\fD!Z'%@!H0G!3$/@!P3G!6#/-!?HG!$,!'(D!!"#$%&'##"!X*,$%-+'!1$%/.'%!R/*:/*!-*2$+,-/*1!

'11/+-',$:!M-,#!+/*18&N,-/*!/2!-*2'*,!2/%&8('D!S%&,'0(?'6(AD!IJJ_n_\cKeS_aF_]D!!

\]D!?%/8'%:!6G!X1N-{!XG!P$-((!;lG!$,!'(D!"M/!+/*1$+8,-.$!('%C$!/8,9%$'@1!/2!!"#$%&'##"!

X*,$%-+'!1$%/,5N$!7C/*'!-*2$+,-/*1!-*!-*2'*,1!(-*@$:!,/!,#$!+/*18&N,-/*!/2!N/M:$%$:!

-*2'*,!2/%&8('D!@'60"2/(9&K'-2(L0,(AD!IJJfnIbcIeSK_]D!!

\gD!T$':B8'%,$%1!;G!A/&$!)D(+&2'/%3"-2'/(,"T"5"T00!'*:!!"#$%&'##"!-*!N/M:$%$:!-*2'*,!

2/%&8('D!!IJJbD!!

bJD!P#-,-*C!A6G!?8+#'*'*!ARD!Z%$:-+,-.$!>/:$(-*C!'*:!A-1@!711$11&$*,D!)*S!4/5($!>XG!$,!

'(G!$:1D!C%%6(?0-/%30%#%4=D(C7&6"$'&2"#,("&6(C/%&20'/,1(3$+/*:!$:D!P'1#-*C,/*G!4D6DS!

73>n!IJJKS]KaF]aKD!!

bKD!;8O-@'M'!TG!),/#!"D!"#$%&'(!-*'+,-.',-/*!'*'(51-1!/2!&$1/N#-($1!81-*C!,#$!7%%#$*-81!

'*:!EF.'(8$!&/:$(1D!A(C%%6(@/%2UD!Kgg]nbKcfeSgKJFgKID!!

bID!6'1/('%-!7D!7!&/:$(!:$1+%-9-*C!&-+%/9-'(!-*'+,-.',-/*!'*:!C%/M,#!@-*$,-+1D!A(J.'%/(

>0%#D!Kg]Kn]]cKeSKFa_D!!

baD!4'&/:'%'*!3G!Z'%@-*!0RG!;$**$&'!YAG!$:1D!C'&&'$"V,(C%%6(B.'$0,2/=1(;/8%,#!$:D!

?/+'!A',/*G!;RS!6A6!Z%$11n!IJJ]D!!

b_D!Z'(8&9/!>3D!"#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"(,<<D!'*:!I0,2'/0"($%&%-=2%4'&',(-*!

(-B8-:!$CC!5/(@!'*:!$CC!5/(@!N%/:8+,1D!A(C%%6(@/%2D!Kgg\n\]cgeSgbJD!!



f_!
!

b\D!0-$9//&!HD!38%.-.'(G!$(/*C',-/*G!'*:!$($.',$:!,/($%'*+$!/2!!"#$%&'##"!$*,$%-+'!

1$%/.'%!X*,$%-,-:-1!',!%$:8+$:!M',$%!'+,-.-,5D!A(C%%6(@/%2D!IJJbnbgcKKeSIb]KD!!

bbD!P#-,$!4D!J.'(@.=,0%#%4=("&6(>0%-.'$0,2/=(%K(@/%T"/=%2',1("#-%:!$:D!Y[2/%:!

=*-.$%1-,5!Z%$11!)*+n!IJJfSbI]D!!

bfD!>/',!><G!;/1,$%!HPG!3N$+,/%!Z>D!?0-/%3(@.=,0%#1(;/8%,#!$:D!P-($5FR-11n!IJJISfK\D!!

b]D!7*$((-1!7G!R89'1!HG!A'5&'*!>D!T$',!%$1-1,'*+$!-*!(-B8-:!$CC1!/2!1/&$!1,%'-*1!/2!,#$!

C$*81!!"#$%&'##"D!A(C%%6(!-0D!Kg\_nKgcKFbeSaffD!!

bgD!>8%N#5!AUD!4!'*:!E!.'(8$1!/2!!"#$%&'##"*(I0,2'/0"(0&&%-7"*!'*:(I0,2'/0"(

$%&%-=2%4'&',(-*!28((5!+//@$:!N/8(,%5!N%/:8+,1D!A(C%%6(!-0D!IJJanb]c_eSK__aD!!

fJD!>8%N#5!AUD!"#$%&'(!-*'+,-.',-/*!4F'*:!EF.'(8$1!/2!!"#$%&'##"!1$%/,5N$1!'*:!I0,2'/0"(

0&&%-7"!-*!+#-+@$*!N',,-$1G!+#-+@$*!,$*:$%1G!2%'*@1G!9$$2!N',,-$1G!'*:!9($*:$:!9$$2!'*:!

,8%@$5!N',,-$1D!A(C%%6(@/%2D!IJJInb\cKeS\aD!!

fKD!>8%N#5!AUD!"#$%&'(!-*'+,-.',-/*!@-*$,-+1!/2!!"#$%&'##"!'*:!I0,2'/0"!-*!C%/8*:!

+#-+@$*!9%$'1,!&$',!'*:!(-B8-:!&$:-8&D!A(C%%6(!-0D!IJJJnb\c_eSfJbD!!

fID!R-++-'%:$((/!HHD!3/&$!/91$%.',-/*1!/*!9'+,$%-'(!,#$%&'(!:$',#!,-&$!+8%.$1D!F<<#(

+&G0/%&(?0-/%30%#D!KgbanKKcbeS_fbD!!

faD!"#/&'1!6"D!"#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"'('*:(!2"<.=#%-%--0!-*!2//:1D!F<<#(

+&G0/%&(?0-/%30%#D!KgbbnK_c\eS]K\D!!



f\!
!

f_D!7*C$(/,,-!AG!;/,$%!>HG!R$M-1!0TD!"-&$F"$&N$%',8%$!X22$+,1!/*!!"#$%&'##"'!'*:!

!2"<.=#%-%--0(-*!;//:1S!))D!"#$%&'(!4$',#!"-&$!3,8:-$1D!F<<#(+&G0/%&(?0-/%30%#D!

KgbKngc_eSaJ]D!!

f\D!"#/&'1!6"D!"#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"'!'*:(!2"<.=#%-%--0(-*!2//:1D!F<<#(

+&G0/%&(?0-/%30%#D!KgbbnK_c\eS]K\D!!

fbD!>'!RG!V#'*C!<G!<$%*$%F3&-:,!ZG!>'*,%-N%'C':'!QG!XE$/@$!)G!4/5($!>ZD!"#$%&'(!

)*'+,-.',-/*!/2!!"#$%&'##"!-*!Z$'*8,!?8,,$%D!A(C%%6(@/%2D!IJJgnfIc]eSK\gbFKbJKD!!

ffD!R-8!"3G!3*/$5$*9/1!<TG!6'%(1/*!QRD!"#$%&'(!%$1-1,'*+$!/2!!"#$%&'##"!1$*2,$*9$%C!

ff\P!-*!:%5!'*-&'(!2$$:1D!FG0"&(L0,D!KgbgSbKKFbaKD!!

f]D!</$N2$%,!H>D!T$',!%$1-1,'*+$!/2!!"#$%&'##"!,5N#-&8%-8&!'*:!!"#$%&'##"!

1$*2,$*9$%C!ff\P!-*!&-(@!+#/+/(',$D!F<<#(+&G0/%&(?0-/%30%#D!Kgb]nKbcKIeSKgagD!!

fgD!A-$&'**!TD!X22$+,!/2!M',$%!'+,-.-,5!/*!,#$!#$',!%$1-1,'*+$!/2!!"#$%&'##"!-*|!:%5|!

&',$%-'(1D!F<<#(+&G0/%&(?0-/%30%#D!Kgb]nKbcKJeSKbIKD!!

]JD!A$':!H%!A?G!?%':1#'M!H<G!4-+@$%1/*!H%!APG!Z$$($%!H"D!"#$%&'(!%$1-1,'*+$!/2!

!"#$%&'##"'!-1/(',$:!2%/&!:%5!&-(@D!F<<#(+&G0/%&(?0-/%30%#D!Kgb]nKbcfeSgg]D!!

]KD!</$N2$%,!H>D!A$(',-/*!/2!,#$!#$',!%$1-1,'*+$!/2!!"#$%&'##"'!,/!,#$!M',$%!'+,-.-,5!/2!

,#$!$*.-%/*&$*,D!F<<#(+&G0/%&(?0-/%30%#D!KgfJnKgcaeS_IgD!!



fb!
!

]ID!6/%%5!HXRD!"#$!$22$+,!/2!18C'%1!'*:!N/(5/(1!/*!,#$!#$',!%$1-1,'*+$!/2!!"#$%&'##"'D!A(

F<<#(?0-/%30%#D!Kgf_nafcKeSaKF_aD!!

]aD!Q'*6'8M$*9$%C$!HXD!"#$%&'(!-*'+,-.',-/*!/2!$-C#,!!"#$%&'##"!1$%/,5N$1!/*!:%5!+/%*!

2(/8%D!F<<#(+&G0/%&(?0-/%30%#D!Kg]Kn_Ic_eSb]]D!!

]_D!3N$%9$%!PTD!A/($!/2!&-+%/9-/(/C-+'(!C8-:$(-*$1!-*!,#$!N%/:8+,-/*!'*:!+/&&$%+-'(!

81$!/2!&-(($:!+$%$'(!C%'-*1S!7!N%'+,-+'(!'NN%/'+#!2/%!,#$!IK1,!+$*,8%5D!A(C%%6(@/%2D!

IJJfnfJc_eSKJ_KFKJ\aD!!

]\D!7%+#$%!HD!T$',!%$1-1,'*+$!/2!!"#$%&'##"!M$(,$.%$:$*!-*!(/MF&/-1,8%$!$*.-%/*&$*,1D!A(

C%%6(@/%2D!Kgg]nbKc]eSgbgD!!

]bD!T8&N#$1/*!RG!7:'&1!>AG!7*:$%1/*!P7G!6/($!>?D!?-N#'1-+!,#$%&'(!-*'+,-.',-/*!

@-*$,-+1!-*(!"#$%&'##"!$*,$%-,-:-1!Z"_D!F<<#(+&G0/%&(?0-/%30%#D!Kgg]nb_cIeS_\gD!!

]fD!>',,-+@!0RD!T'9-,8',-/*!/2!!"#$%&'##"(,<<D!',!%$:8+$:!M',$%!'+,-.-,5!'*:!-,1!$22$+,!/*!

#$',!,/($%'*+$D!F<<#(+&G0/%&(?0-/%30%#D!IJJJnbbcKKeS_gIKD!!

]]D!6/*,%$%'1!7G!?'%9'+-:!>G!Q'EB8$E!4D!?-*:-*C!,/!%-9/1/&$1!'*:!&/:$!/2!'+,-/*!/2!

+#(/%'&N#$*-+/(!'*'(/C8$1D!>0%-.0$(>0%<.=,D!Kgf_na_gcaeSafbFa]]D!!

]gD!W-$%#'81!4G!W-$%#'81!0TD!):$*,-2-+',-/*!/2!,#$!+#(/%'&N#$*-+/(F9-*:-*C!N%/,$-*!-*!

+,-.'/0-.0"(-%#0!%-9/1/&$1!95!N'%,-'(!%$+/*1,-,8,-/*D!@/%-(N"2#(F-"6(!-0(W(!(FD!

KgfanfJc]eSIII_D!!



ff!
!

gJD!A'#*!YD!"#$!1-E$!/2!9'+,$%-'!'1!,#$!+'81$!/2!,#$!(/C'%-,#&-+!/%:$%!/2!:$',#D!A(X'&(

@.=,0%#D!KgIgnKacIeSKfgD!!

gKD!A'#*!YD!"#$!*/*F(/C'%-,#&-+!/%:$%!/2!:$',#!/2!1/&$!9'+,$%-'D!A(X'&(@.=,0%#D!

KgaJnKac_eSag\D!!

gID!H8*$O'!Q0G!X9($*!?3G!A'*1/&!<>D!"#$%&'(!-*'+,-.',-/*!/2!!"#$%&'##"(,<<D!-*!+#-+@$*!

9%/,#G!9$$2G!N/%@G!,8%@$5G!'*:!+#-+@$*S!:$,$%&-*',-/*!/2!4 '*:!V .'(8$1D!A(C%%6(!-0D!

IJJKnbbcKeSK_bFK\ID!!

gaD!4$C'!67D!T$',!%$1-1,'*+$!/2!!"#$%&'##"'!-*!+/*+$*,%',$:!&-(@D!F<<#(+&G0/%&(

?0-/%30%#D!KgfInIacIeS_K\D!!

g_D!4'99'#!AD!T$',!18%.-./%!+8%.$1!/2!2//:F9/%*$!9'+,$%-'!181N$*:$:!-*!+/&&$%+-'((5!

1,$%-(-E$:!M#/($!&-(@D!)D!3'(&/*$(('$D!A(L"0/=(!-0D!KgfKn\_cKKeSK\]aD!!

g\D!3#'+#'%!4D!T$',!,/($%'*+$!/2!!"#$%&'##"('&2'/0-"!1$%/.'%1!7C/*'G!X*,$%-,-:-1G!'*:!

"5N#-&8%-8&!-*!N$'*8,!98,,$%D!A(C%%6(@/%2D!IJJbnbgcKKeSIb]fD!!

gbD!)*.$1,-C',-/*!)YD!>8(,-1,',$!/8,9%$'@!/2!!"#$%&'##"!-*2$+,-/*1!'11/+-',$:!M-,#!

N$'*8,!98,,$%!'*:!N$'*8,!98,,$% !+/*,'-*-*C!N%/:8+,1 =*-,$:!3,',$1G!IJJ] IJJgD!

??QHD!IJJgn\]D!!

gfD!3'(&/*$(('!"$**$11$$!Y8,9%$'@!)*.$1,-C',-/*!"$'&D!>8(,-1,',$!/8,9%$'@!/2!

!"#$%&'##"!1$%/,5N$!"$**$11$$!-*2$+,-/*1!'11/+-',$:!M-,#!N$'*8,!98,,$%!FFF!=*-,$:!

3,',$1G!IJJbFFIJJfD!??QHD!IJJfn\bcIKeS\IKF\I_D!!



f]!
!

g]D!>',8%-*!RG!Z$$($%!H"D!7$%/9-+!Z(',$!6/8*,D!)*S!>"-2'/0%#%40-"#(F&"#=20-"#(?"&7"#1(Q/(!

]D!],#!$:D!n!Kgg]D!!

ggD!38&*$%!33D!T$',!%$1-1,'*+$!/2!!"#$%&'##"!,5N#-&8%-8&!'*:!I0,2'/0"($%&%-=2%4'&',!

-*!18+%/1$!1/(8,-/*1!/2!.'%-/81!M',$%!'+,-.-,-$1D!A(C%%6(!-0D!KggKn\bcbeSKf_KD!!

KJJD!<#/1#!HG!R'%11/*!ZG!3-*C#!?G!$,!'(D!3N/%8(',-/*!-*!&5+/9'+,$%-'D!@NF!D!

IJJgnKJbcIbeSKJf]KD!!

KJKD!>+6($(('*:!>G!3'*:$%1/*!0XG!3N-$,#!HG!$,!'(D!6/&N($,$!C$*/&$!1$B8$*+$!/2!

!"#$%&'##"('&2'/0-"!1$%/.'%!"5N#-&8%-8&!R"ID!N"27/'D!IJJKn_Kacb]\]eS]\IF]\bD!!

KJID!08(&5%E'$.!7G!?%5'*,!6G!>+6($&$*,1!4HD!)*2(8$*+$!/2!18+%/1$!/*!,#$!,#$%&'(!

:$*',8%',-/*G!C$(',-/*G!'*:!$&8(1-/*!1,'9-(-E',-/*!/2!M#$5!N%/,$-*1D!A(F4/0-(C%%6(B.'$D!

IJJJn_]c\eSK\gaFK\gfD!!

KJaD!?'+@!H;G!Y'@$*28((!4G!3&-,#!>?D!)*+%$'1$:!,#$%&'(!1,'9-(-,5!/2!N%/,$-*1!-*!,#$!

N%$1$*+$!/2!18C'%1!'*:!N/(5/(1D!>0%-.'$D!KgfgnK]cIaeS\KgKF\KgbD!!

KJ_D!R'%1$*!ZG!35:*$1!RG!R'*:2'(:!?G!3,%}&!7D!Y1&/%$C8(',-/*!-*(+,-.'/0-.0"(-%#0!95!

'++8&8(',-/*!/2!/%C'*-+!/1&/(5,$1S!9$,'-*$1G!C(8,'&-+!'+-:G!'*:!,%$#'(/1$D!F/-.(

?0-/%30%#D!Kg]fnK_fcKeSKFfD!!

KJ\D!3-:$%-81!>G!Q'*!P85,1M-*@$(!YG!A$-O$*C'!07G!0$(:$%1!>G!>'C$%!PTD!"#$!+/*,%/(!/2!

-*,%'+$((8('%!C(5+$%/(!-*!!"--."/%$=-',(-'/'G0,0"'!-*2(8$*+$1!/1&/,-+!1,%$11!%$1N/*1$!

'*:!%$1-1,'*+$!,/!-*+%$'1$:!,$&N$%',8%$D!?%#(?0-/%30%#D!IJJJnabcbeSKa]KFKagJD!!



fg!
!

KJbD!>/%C'*!67G!T$%&'*!WG!P#-,$!Z7G!Q$1$5!<D!Z%$1$%.',-/*!/2!&-+%/F/%C'*-1&1!95!

:%5-*Cn!'!%$.-$MD!A(?0-/%30%#(?'2.D!IJJbnbbcIeSK]aFKgaD!!

KJfD!WC!TD!T$',!%$1-1,'*+$!/2!!"#$%&'##"S!,#$!8*-B8$*$11!/2!!"#$%&'##"!1$*2,$*9$%C!

ff\PD!F<<#(+&G0/%&(?0-/%30%#D!KgbgnKfcKeSf]D!!

KJ]D!7(O'%'(('#!0>D!>$+#'*-1&1!/2!#$',!-*'+,-.',-/*!-*!!"#$%&'##"!1$%/,5N$!

"5N#-&8%-8&!'1!'22$+,$:!95!(/M!M',$%!'+,-.-,5!',!:-22$%$*,!,$&N$%',8%$1D!A(F<<#(

?0-/%30%#D!IJJfnKJIcKeSK\aD!!

KJgD!3&-,#!3XG!>'8%$%!HRG!Y%,'FA'&-%$E!7G!A51$%!X"G!3&-,#!4>D!"#$%&'(!-*'+,-.',-/*!/2!

!"#$%&'##"(,<<1*(!"#$%&'##"!,5N#-&8%-8&!4"KJ_G!'*:!+,-.'/0-.0"(-%#0(MYZ[D(R[!-*!

C%/8*:!9$$2D!A(C%%6(!-0D!IJJKnbbc]eSKKb_FKKb]D!!

KKJD!3+'(('*!XG!T/$@1,%'!A>G!7*C8(/!;HG!$,!'(D!;//:9/%*$!-((*$11!'+B8-%$:!-*!,#$!=*-,$:!

3,',$1 &'O/%!N',#/C$*1D!9&K'-2(L0,D!IJKKD!

KKK!A'&'1M'&5!T3G!Q//%,!;AG!<#'E'('!3D!7*!'*'(51-1!/2!"4"!'*:!7%%#$*-81!&$,#/:1!2/%!

#'*:(-*C!N%/+$11!'*:!@-*$,-+!:','D!A(C%%6(!-0D!Kg]gn\_c\eSKaIIFKaIbD!

KKID!=*-,$:!3,',$1D!!=D3D!;//:!'*:!4%8C!7:&-*-1,%',-/*D!4$2$+,!R$.$(1!T'*:9//@D!!

b^K]^IJJgD!

p#,,NS^^MMMD2:'DC/.^2//:^C8-:'*+$+/&N(-'*+$%$C8(',/%5-*2/%&',-/*^C8-:'*+$:/+8&

$*,1^1'*-,',-/*^8+&J\bKf_D#,&q!



]J!
!

KKaD!6'*/.'1!4G!;($,+#$%!37G!T'5'1#-!>G!61/*@'!RWD!A/($!/2!,%$#'(/1$!-*!C%/M,#!',!#-C#!

,$&N$%',8%$!/2!3'(&/*$(('!$*,$%-+'!1$%/.'%!"5N#-&8%-8&D!A(>"-2'/0%#D!

IJJKnK]acKKeSaab\D!!

!

!

!

!

!

!

!

!

!

!

!

!



]K!
!

Appendix A - Comparing the Heat Resistance of Escherichia coli O157:H7 to  
 Salmonella serovar Tennessee in Flour 
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#/8%1!',!af/6!9$2/%$!+/8*,-*C!+/(/*-$1D!

!

"?H!J(1-7%+!

! "#$!+/*,$*,!/2!,#$!1$'($:!+'N-(('%5!,89$1!M'1!%$&/.$:!95!,#$!1,-%!9'%!M#$*!,#$!

I_![!K\J!&&!,$1,!,89$!M'1!./%,$[$:D!!!"$*!&-((-(-,$%1!/2!N#/1N#',$!9822$%!M$%$!'::$:!,/!

,#$!C%/8*:!+'N-(('%5!,89$1!M-,#-*!,#$!I_![!K\J!&&!,$1,!,89$G!M-,#!28%,#$%!:-(8,-/*1!
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:8N(-+',$G!/*!,%5N,-+!1/5!'C'%!c76=!&$:-'e!M-,#!JD]!C%'&!2$%%-+!'&&/*-8&!+-,%',$!'*:!
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bD]!C%'&1!1/:-8&!,#-/18(2',$!N$%!(-,$%!2/%!!"#$%&'##"(1'&N($1!/%!1/%9-,/(!>'+6/*@$5!

c76=!&$:-'e!2/%!+1(-%#0(YK\fSTf!1'&N($1D!

!

"?I!41(#:(1-7&%.!

! "#$!,/,'(!N(',$!+/8*,1!M$%$!+'(+8(',$:!81-*C!,#$!'$%/9-+!N(',$!+/8*,!2/%&8('!

2%/&!,#$!?'+,$%-/(/C-+'(!7*'(5,-+'(!>'*8'(D!!X'+#!/2!,#$!,89$!M'1!+'(+8(',$:!-*:-.-:8'((5!

'*:!'.$%'C$:!M-,#!,#$!/,#$%!:8N(-+',$D!!"#$!:$',#!+8%.$1!M$%$!&':$!81-*C!X[+$(!IJJf!

95!$-,#$%!81-*C!'!(-*$'%!N(/,!/2!,#$!,-&$!.$%181!,#$!(/C!/2!,#$!N(',$!+/8*,G!/%!/*!'*!

$[N/*$*,-'(!1$&-F(/C!N(/,!81-*C!,#$!,-&$!.$%181!,#$!,/,'(!N(',$!+/8*,!/2!$'+#!-*,$%.'(D!!!)2!

,'-(-*C!M'1!N%$.'($*,G!-,!M'1!%$&/.$:!2%/&!,#$!N(/,1!-2!,#%$$!+/*1$+8,-.$!N/-*,1!:-:!*/,!

:$+%$'1$!95!&/%$!,#'*!JDI\!(/C'%-,#&1D!!

!

"?L!Q).:(-.!

!

! !

97+:0)!"?L?=! !X['&N($1!/2!-*'+,-.',-/*!+8%.$1!/2!!"#$%&'##"(1$%/.'%!"$**$11$$!'*:!

+,-.'/0-.0"(-%#0(YK\fSTf!-*!2(/8%D!

5!j!aXhJb$FJDJKI[!
A~!j!JD_fI]!

KDJXhJ_

KDJXhJ\

KDJXhJb

KDJXhJf

KDJXhJ]
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A~!j!JD]J]K!
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21/()!"?L?=! !4F.'(8$1!/2!+,-.'/0-.0"(-%#0(YK\fSTf!'*:!!"#$%&'##"!1$%/.'%!"$**$11$$!-*!

2(/8%!',!:-22$%$*,!M',$%!'+,-.-,-$1!'*:!,$&N$%',8%$1D!!!

! JDI\!'M! JD_J!'M!
Y%C'*-1&! 4\\!c&-*e! 4bJ!!c&-*e! 4b\!c&-*e! 4\\!c&-*e! 4bJ!c&-*e! 4b\!c&-*e!
+1(-%#0(YK\fSTf! K]DIK! ]DK! KD]K! bD_! W"! JD]!
!1!"$**$11$$! W"! W"! W"! IKaDf! W"! K\_D_!
K!F!3-*C($!,%-'(!
W"!F!W/,!,$1,$:!
! (

( "#$!#$',!%$1-1,'*+$!/2!!"#$%&'##"(1$%/.'%!"$**$11$$!M'1!+/&N'%$:!,/!

+,-.'/0-.0"!-%#0(YK\fSTf!-*!'!2(/8%!&',%-[D!!"#$!#$',!%$1-1,'*+$!M'1!:-%$+,(5!+/&N'%$:!-*!

2(/8%!/2!M',$%!'+,-.-,5!/2!JD_J!9$,M$$*!,#$!,M/!/%C'*-1&1!',!\\!'*:!b\/6D!!"#$!4F.'(8$1!

/2!!"#$%&'##"(1$%/.'%!"$**$11$$!M$%$!aa!2/(:!#-C#$%!',!\\/6!'*:!KIa!2/(:!#-C#$%!',!b\/6!

,#'*!,#',!/2!+1(-%#0(YK\fSTfD!!!P#$*!,#$!M',$%!'+,-.-,5!M'1!(/M$%$:!,/!JDI\G!,#$!4F.'(8$1!

/2!+1(-%#0(YK\fSTf!-*+%$'1$:!9$,M$$*!,M/!'*:!,#%$$!2/(:!',!+/&N'%'9($!,$&N$%',8%$1D!!!!

!

"?S!G7.#:..7&%5!

! 7!N'1,!1,8:5!+/&N'%$:!,#$!#$',!%$1-1,'*+$!/2!'!+/+@,'-(!/2!$-C#,!!"#$%&'##"(

1$%/.'%1!'*:!+1(-%#0(YK\fSTf!-*!C%/8*:!9$$2!cKJgeD!!"#$!4F.'(8$1!/2!,#$!!"#$%&'##"!

+/+@,'-(!M$%$!KbDa_!'*:!JDK\!&-*8,$1!',!\\!'*:!ba/6!%$1N$+,-.$(5D!!"#$!.'(8$1!/2!

!"#$%&'##"!-*!C%/8*:!9$$2!M$%$!+/&N'%'9($!,/!,#$!4F.'(8$1!/2!+1(-%#0(YK\fSTf!M-,#!

IJDJ]!'*:!JDKb!&-*8,$1!81-*C!\\!'*:!ba/6D!!!

"#$!#$',!%$1-1,'*+$!/2!,#$1$!/%C'*-1&1!-1!+/&N'%'9($!-*!C%/8*:!9$$2G!98,!/*+$!,#$!
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1!:-:!*/,D!
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! "#$!'+,8'(!4F.'(8$!2/%!!"#$%&'##"!M'1!&/1,!(-@$(5!('%C$%!,#'*!M#',!-1!%$N/%,$:!-*!
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9'+,$%-'(!+/8*,!9$5/*:!,#-1!('%C$!%$:8+,-/*G!M#-+#!M/8(:!-*+%$'1$!,#$!4F.'(8$D!!"#/8C#!
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-*!,#$!-*,$%.'(1!'2,$%!,#$!:%/NG!8*(-@$!!"#$%&'##"1(((

! !"#$!%$18(,1!/2!,#-1!,$1,!-*:-+',$!,#',!M#-($!,#$%$!-1!'*!-*+%$'1$!-*!#$',!%$1-1,'*+$!
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!
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,#$!/9O$+,-.$G!:-:!#'.$!2('M1D!!"#$!2(/8%!,#',!M'1!81$:!M'1!*/,!$B8-(-9%',$:!-*!'!

:$1-++',/%!,/!9$!'9($!,/!':$B8',$(5!+/*,%/(!,#$!M',$%!'+,-.-,5D!!"#$!M',$%!'+,-.-,5!,#',!
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"<<)%*7_!`! !B_<)07,)%-1(!G1-1!

! X'+#!/2!,#$!#$',!+#'(($*C$1!M$%$!+/*:8+,$:!-*!,%-N(-+',$G!$[+$N,!2/%!,#$!

#'9-,8',-/*!'*:!%$#5:%',-/*D!!"#$!-*:-.-:8'(!N'%'&$,$%1!2/%!,#$!&$'18%$&$*,!/2!

!"#$%&'##"!1$%/.'%1!-*!:-22$%$*,!M',$%!'+,-.-,5!($.$(1!-1!1#/M*!-*!,#$!2/((/M-*C!,'9($1D!

(

21/()!`?=!F!4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JDKK!'M!M-,#/8,!'::$:!18+%/1$D!!

6/%%$(',-/*1!'%$!9'1$:!/*!'!(-*$!/2!9$1,!2-,D!!

G8]1(:).!Y,7%[!
"$&N$%',8%$!
c/6e! "5N#-&8%-8&!

6/%%$(',-/*!
cAIe! "$**$11$$!

6/%%$(',-/*!
cAIe! 7C/*'!

6/%%$(',-/*!
cAIe!

]\!
bgDf! JDgg! KIfD]! JDgb! KJJDb! JDgg!

KIfD]! JDg_! KJgD\! JDgb! KK\! JD]_!
KIJ! JDgb! Kb_Da! JDg_! Ka\Da! JDgf!

g\!
KaDa! JDgf! KIDb! JD]b! _KD]! JDgb!
KfDf! JD]J! IgDg! JDgJ! _f! JDgK!
K]DK! JD]g! IbDa\! JD]f! fKDg! JDg\!

KJJ!
K_! JD]f! KKDa! JD]I! ]DK! JDgb!

KJD]! JDgI! KK! JD]g! K]D]\! JD]]!
f! JDg! gDg! JD]I! IJDI! JDgJ!

KJ\!
aD]! JD]_! IDK! JDg\! _DI! JDgf!
_Db! JD]I! ID]! JDgb! \DK! JD]\!
I! JDgg! IDIb! JDga! bDI\! JDgb!

!

!

!

!

!
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21/()!`?A!8 4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JDaa!'M!M-,#/8,!'::$:!18+%/1$D!!

6/%%$(',-/*1!'%$!9'1$:!/*!'!(-*$!/2!9$1,!2-,D!

G8]1(:).!Y,7%[!
"$&N$%',8%$!
c/6e! "5N#-&8%-8&!

6/%%$(',-/*!
cAIe! "$**$11$$!

6/%%$(',-/*!
cAIe! 7C/*'!

6/%%$(',-/*!
cAIe!

fJ!
K]KDa! JD]g! KffDJ! JDg\! KgIDJ! JD]g!
K]]D\! JD]f! IJgD_! JD]b! KffDI! JDga!
K_\D]! JDg]! K_]Db! JDgf! K\aD\! JD]I!

f\!
gJDf! JD]a! g\Db! JD]g! fIDJ! JD]g!
fKDg! JD]b! ]IDa! JD]\! ]ID\! JDgK!
ffDJ! JDgb! bIDg! JD]b! fIDg! JDgJ!

]J!
IKD\! JDgJ! IIDb! JD]K! IfD_! JD]]!
K]DJ! JD]\! IJD\! JDgK! IJDJ! JD]g!
aJDa! JD]K! K]Da! JDgI! IfD_! JDg_!

]\!
bDa! JD]]! ]D\! JD]J! fDf! JD]]!
_Df! JD]b! _D]! JD]_! \Db! JD]g!
\Da! JD]b! _D\! JD]b! bDf! JDga!

!

!

!

!

!

!

!

!
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6/%%$(',-/*1!'%$!9'1$:!/*!'!(-*$!/2!9$1,!2-,D!

G8]1(:).!Y,7%[!
"$&N$%',8%
$!c/6e! "5N#-&8%-8&!!

6/%%$(',-/*!
cAIe! "$**$11$$!!

6/%%$(',-/*!
cAIe! 7C/*'!

6/%%$(',-/*!
cAIe!

b\!
IJgDK! JDg]! K\aDa! KDJJ! KfbDg! JD]b!
KgKDf! JDg]! KfKDg! JDg]! KfbDg! JD]a!
IJgDK! JDg]! KgKDg! JDgK! IfJDJ! JDgK!

fJ!
g\D]! JDg\! ]IDK! JDfg! f_DK! JDg_!

KJ_D\! JD]g! fKDg! JDgK! KJgDf! JDg\!
fgDa! JD]\! bgD]! JDg]! Ka\D\! JDg]!

f\!
aaD]! JD]_! I\Da! JD]K! I]DJ! JDg]!
IIDK! JD]K! a\D_! JDgJ! IbDK! JDg\!
I_Df! JD]I! IaD\! JDg]! aID]! JDg]!

]J!
]DI_! JDgK! \Df! JD]\! \D]! JDga!
aD_! JDgJ! \D\! JDgI! aD\! JDgg!
bDf! JDga! ]DIf! JDgb! aD\! JD]b!

!

!

!

!

!

!

!
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6/%%$(',-/*1!'%$!9'1$:!/*!'!(-*$!/2!9$1,!2-,D!

G8]1(:).!Y,7%[!
"$&N$%',8%$!
c/6e! "5N#-&8%-8&!!

6/%%$(',-/*!
cAIe! "$**$11$$!!

6/%%$(',-/*!
cAIe! 7C/*'!

6/%%$(',-/*!
cAIe!

]\!
_fDJ! JDgI! \aDb! JD]f! b_DJ! JDgI!
\aDb! JD]I! _\DI! JDgI! bgD]! JD]\!
_]DJ! JDg_! _aD\! JDgf! \fDf! JD]f!

gJ!
IJD_! JD]K! K_D]! JDg\! IbDI! JD]a!
IJDI! JD]J! KbDI! JDgK! IbDI! JD]f!
KfDI! JDgb! IKDf! JDgJ! IJDb! JD]b!

g\!
_Dg! JD]f! bD\! JD]_! ]DK! JD]\!
bDJ! JD]I! bDK! JD]K! fDg! JD]f!
bDK! JD]I! bDg! JD]J! ]D\! JD]J!

KJJ!
aDa! JD]g! aDK! JD]f! \DJ! JD]g!
aD_! JD]f! aDf! JD]a! \DI! JD]\!
IDf! JDga! IDf! JD]_! _D\! JD]K!

!

!

!

!

!

!

!
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21/()!`?H!8 4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JDaa!'M!M-,#!I\d!'::$:!18+%/1$D!!

6/%%$(',-/*1!'%$!9'1$:!/*!'!(-*$!/2!9$1,!2-,D!

G8]1(:).!Y,7%[!
"$&N$%',8%$!
c/6e! "5N#-&8%-8&!!

6/%%$(',-/*!
cAIe! "$**$11$$!!

6/%%$(',-/
*!cAIe! 7C/*'!

6/%%$(',-/*!
cAIe!

f\!
gJDa! JD]f! KJbDK! JDg! g]D]! JDgI!

KJKD\! JD]_! fJDJ! JDg_! ]]Dg! JDga!
b]D_! JDga! f]Dg! JD]\! KKIDg! JD]I!

]J!
\_D]! JDgI! IgDa! JDgK! afDa! JD]b!
a\D_! JDgJ! IgD\! JDga! aaDg! JDgK!
aaDJ! JD]I! I_DJ! JDg_! abDK! JD]I!

]\!
KKDa! JD]K! KaDJ! JD]b! KaDJ! JD]f!

KKDfa! JD]K! KIDf! JD]K! K\Da! JDgK!
KfDf! JD]f! ]D]! JDg! KKDa! JDgJ!

gJ!
_D_! JD]J! IDa_! JD]a! _DK! JD]a!
KDKb! JDgI! _D_! JD]J! aDJ! JDgK!
IDf! JD]\! aDa! JD]J! aDf! JD]I!

!

!

!

!

!

!

!
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21/()!`?I!8!4F.'(8$1!/2!,#%$$!!"#$%&'##"(1$%/.'%1!',!JD\a!'M!M-,#!I\d!'::$:!18+%/1$D!!

6/%%$(',-/*1!'%$!9'1$:!/*!'!(-*$!/2!9$1,!2-,D!

! G8]1(:).!Y,7%[!
"$&N$%',8%$!
c/6e! "5N#-&8%-8&!!

6/%%$(',-/*!
cAIe! "$**$11$$!!

6/%%$(',-/*!
cAIe! 7C/*'!

6/%%$(',-/*!
cAIe!

fJ!
faD]! JDgb! gKD]! JDg\! ]JDI! JDg_!
]\Db! JD]g! fbD\! JDgK! ]fDb! JDgK!

KKKD]! JDga! ]JDJ! JDgI! fIDg! JDg]!

f\!
aID_! JD]J! IfDf! JDg\! aaDa! JD]_!
I\DJ! JD]K! I_Db! JD]]! I]Dg! JD]b!
I]DK! JDgK! IaD]! JDgb! aJD_! JDgK!

]J!
KaDb! JD]K! ]DK! JDgJ! ]D_! JD]b!
KJDK! JD]_! gDg! JDgJ! fDa! JD]f!
KaDI! JD]g! fDf! JDg\! gDa! JDgJ!

]\!
IDb! JD]J! aDJ! JD]\! ID_! JD]]!
IDa! JD]J! IDf! JD]I! KDg! JD]]!
aD\! JDgI! aDK! JD]J! ID]! JD]f!

!

21/()!`?L! !4F.'(8$1!/2!-*:-.-:8'(!:'51!,$1,$:!'1!,#$!+$((1!/2!!"#$%&'##"(1$%/.'%!

"5N#-&8%-8&!M$%$!1,/%$:!',!%//&!,$&N$%',8%$D!!6/%%$(',-/*1!'%$!9'1$:!/*!'!(-*$!/2!

9$1,!2-,D!

970.-!Q)<(7#1-)! K)#&%*!Q)<(7#1-)!

4'5!

4F
Q'(8$!
c&-*e!

P',$%!
7+,-.-,5!

6/%%$(',-/*!
cAIe!

4'5!

4F
Q'(8$!
c&-*e!

6/%%$(',-/
*!cAIe!

P',$%!
7+,-.-,5!

K! K_Da! JDKJ! JDgJ! K! K]DJ! JD]g! JDKJ!
]! KaDa! JDJb! JD]I! ]! KaDI! JD]f! JDJb!
K\! KJD]! JDJf! JD]a! K\! KJD]! JD]_! JDJf!
II! ]Db! JDKJ! JD]f! II! KJDJ! JD]a! JDKJ!
aK! fDa! JDKa! JD]]! aK! bD_! JDg_! JDKa!

!



ga!
!

21/()!`?S! )*:-.-:8'(!%$N(-+',$!4F.'(8$1!/2!!"#$%&'##"(1$%/.'%!"5N#-&8%-8&!M#$*!,#$!

+$((1!M$%$!%$#5:%',$:!-*!N#/1N#',$!9822$%!2%/&!JDJ\!'M!'*:!,$1,$:!',!\I/6D!!!

6/%%$(',-/*1!'%$!9'1$:!/*!'!(-*$!/2!9$1,!2-,D!

A$N(-+',$! 4FQ'(8$!
c&-*e!

6/%%$(',-/*!
cAIe!

K! IDaf! JDgJ!
I! ID_J! JDga!
a! _DJg! KDJJ!
_! aDgK! JD]I!
\! IDb]! JDg]!
b! aDKa! JDg\!

!


