
University of South Florida
Scholar Commons

Graduate Theses and Dissertations Graduate School

January 2014

Investigating the Diversity of Single-Stranded DNA
Bacteriophages in Marine Environments
Max Stephen Hopkins
University of South Florida, hopkins.max@gmail.com

Follow this and additional works at: http://scholarcommons.usf.edu/etd

Part of the Virology Commons

This Thesis is brought to you for free and open access by the Graduate School at Scholar Commons. It has been accepted for inclusion in Graduate
Theses and Dissertations by an authorized administrator of Scholar Commons. For more information, please contact scholarcommons@usf.edu.

Scholar Commons Citation
Hopkins, Max Stephen, "Investigating the Diversity of Single-Stranded DNA Bacteriophages in Marine Environments" (2014).
Graduate Theses and Dissertations.
http://scholarcommons.usf.edu/etd/5243

http://scholarcommons.usf.edu/?utm_source=scholarcommons.usf.edu%2Fetd%2F5243&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu/?utm_source=scholarcommons.usf.edu%2Fetd%2F5243&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu?utm_source=scholarcommons.usf.edu%2Fetd%2F5243&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu/etd?utm_source=scholarcommons.usf.edu%2Fetd%2F5243&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu/grad?utm_source=scholarcommons.usf.edu%2Fetd%2F5243&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu/etd?utm_source=scholarcommons.usf.edu%2Fetd%2F5243&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/53?utm_source=scholarcommons.usf.edu%2Fetd%2F5243&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarcommons@usf.edu


!

!
!
!
!
!

"#$%&'()*'(#)!'+%!,($%-&('.!/0!1(#)2%31'-*#4%4!!
!

,56!7*8'%-(/9+*)%&!(#!:*-(#%!;#$(-/#<%#'&!
!

!
!
=.!!

!
!
!

:*>!?/9@(#&!
!
!
!
!
!
!

6!'+%&(&!&A=<(''%4!(#!9*-'(*2!0A20(22<%#'!
/0!'+%!-%BA(-%<%#'&!0/-!'+%!4%)-%%!/0!

:*&'%-!/0!18(%#8%!
,%9*-'<%#'!/0!7(/2/)(8*2!C8%*#/)-*9+.!

D('+!*!8/#8%#'-*'(/#!(#!:*-(#%!:(8-/=(/2/).!
E/22%)%!/0!:*-(#%!18(%#8%!!
F#($%-&('.!/0!1/A'+!G2/-(4*!

!
!
!

:*H/-!I-/0%&&/-J!:.*!7-%('=*-'K!I+L,L!
M/+#!I*A2K!I+L,L!

N*A-%#!:8,*#(%2K!I+L,L!
!
!

,*'%!/0!699-/$*2J!
MA#%!OPK!QROS!

!
!

T%.D/-4&J!<*-(#%!9+*)%K!<*-(#%!$(-A&K!U/@A&+/$(-A&K!!"#$%&"$"'()K!8.*#/9+*)%!
!

E/9.-()+'!V!QROSK!:*>!?/9@(#&!



"!

!
!
!
!

"#$%&!'(!)'*"&*"+!
!
N(&'!/0!W*=2%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL(((!
!
N(&'!/0!G()A-%& LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL($!
!
6=&'-*8'LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL $!
!
"#'-/4A8'(/# LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLO!

X%0%-%#8%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLS!
!
E+*9'%-!C#%J!,($%-&('.!/0!&(#)2%3&'-*#4%4!,56!9+*)%&!YG*<(2.!!"#$%&"$"'()Z!(#!'+%!

%#$(-/#<%#'!-%$%*2%4!'+-/A)+!IEX!*<92(0(8*'(/#!/0!'+%!9*-'(*2!<*H/-!8*9&(4!!
9-/'%(#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL[!

1A<<*-.LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL[!
"#'-/4A8'(/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLP!
:%'+/4&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL OO!

1*<92%!8/22%8'(/#K!9-/8%&&(#)!*#4!,56!%>'-*8'(/# LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL OO!
,%)%#%-*'%!IEX!0/-!*<92(0(8*'(/#!/0!!"#$%&"$"'() LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL OQ!
1%BA%#8%!*#*2.&(&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL OS!
?/</2/).!</4%2(#)!/0!U/@A&+/$(-A&%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL O\!

X%&A2'&!*#4!,(&8A&&(/# LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL O]!
E/#82A&(/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL QS!
68@#/D2%4)<%#'& LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL Q\!
X%0%-%#8%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL Q]!
W*=2%&!*#4!G()A-%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^O!

!
E+*9'%-!WD/J!"#'%-*##A*2!&A-$%.!/0!'+%!4($%-&('.!/0!&(#)2%3&'-*#4%4!,56!!

9+*)%&!YG*<(2.!!"#$%&"$"'()Z!*'!'+%!7%-<A4*!6'2*#'(8!W(<%3&%-(%&!1'A4.!=.!4%9'+!!
*#4!&%*&/# LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^\!

1A<<*-.LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^\!
"#'-/4A8'(/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^]!
:%'+/4&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^[!

1*<92%!8/22%8'(/#!*#4!9-%9*-*'(/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^[!
,%)%#%-*'%!IEX!0/-!*<92(0(8*'(/#!/0!!"#$%&"$"'() LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^P!
E2/#(#)!*#4!&%BA%#8(#)!/0!:EI!*<92(8/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL SR!
,*'*!*#*2.&(&!0/-!&()#*'A-%!)%#%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL SR!

X%&A2'&!*#4!,(&8A&&(/# LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL SO!
E/#82A&(/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL SS!
68@#/D2%4)<%#'& LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL SS!
X%0%-%#8%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL S\!
W*=2%&!*#4!G()A-%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL S_!



""!

!
E+*9'%-!W+-%%J!*+,)#-%#%##./!5!9+*)% LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \R!

1A<<*-.LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \R!
"#'-/4A8'(/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \R!
:%'+/4&!*#4!I-/'/8/2& LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \Q!

U-/D'+!*#4!8A2'A-%!<*(#'%#*#8%LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \Q!
`(-*2!9A-(0(8*'(/#!*#4!8/#8%#'-*'(/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \S!
1'*#4*-4!)%#/<(8!(&/2*'(/#!9-/'/8/2LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \\!
I2*&<(4!9-%9!*99-/*8+LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \]!
I-%9*-(#)!*!<%'*)%#/<%!/0!'+%!D+/2%!5!&'-*(#!*+,)#-%#%##./00
! 8A2'A-% LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \_!
I-(<%-!4%&()#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \[!
I-/'%/<(8&!<%'+/4/2/). LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \[!

X%&A2'&!*#4!,*'*!6#*2.&(&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \P!
1%BA%#8(#)!-%'A-#&!0-/<!&'*#4*-4!)%#/<(8!(&/2*'(/#!a!W%<92(I+(!!

a!bU6LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL \P!
1%BA%#8(#)!-%'A-#&!0-/<!-%&'-(8'(/#!4()%&'(/#!/0!92*&<(4!0-*8'(/#LLLLLLLLLLLLLLLLLLL ]R!
W%&'(#)!'+%!U/@A&+/$(-A&!9-(<%-&!/#!'+%!5!9+*)% LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ]R!
:%'*4*'*!/#!'+%!<%'*)%#/<%LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ]O!
18*00/24(#)!*#4!)*9!82/&(#)!/0!*22c2*-)%c8/#'()&L0*&'*!$&L!b?_[R^ LLLLLLLLLLLLLLLLLLLL ]O!
"#('(*2!72*&'!9*-&(#)!/0!*22c2*-)%c8/#'()&L0*&'* LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ]Q!
,*'*<(#(#)!D('+!'+%!I+*)%G(#4%-J!4%%9!%$/2A'(/#*-.!&%*-8+(#)!!

/0!*22c2*-)%c8/#'()&L0*&'*LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ]^!
,(&8A&&(/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ]\!

,(&8A&&(/#!/0!D+*'!<*@%&!0/-!*#!%#'(8(#)!+('LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ]\!
,(&8A&&(/#!/0!'+%!(#*4%BA*8.!/0!=(/(#0/-<*'(8&!+('&!'%&'(#)!<%'+/4/2/).LLLLL ]]!
I/'%#'(*2!(<9*8'!/0!9-/'%/<(8&!*99-/*8+LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ]_!

E/#82A4(#)!X%<*-@&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ][!
68@#/D2%4)<%#'& LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ]P!
X%0%-%#8%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL _R!
W*=2%&!*#4!G()A-%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL _Q!

!
E/#82A&(/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL []!

X%0%-%#8%&LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL [P!
!
699%#4(>!dOJ!`(-*2!9A-(0(8*'(/#!*#4!8/#8%#'-*'(/#!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL PR!
!
699%#4(>!dQJ!G/-<*<(4%!%>'-*8'(/#!/0!$(-*2!,56LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL PO!
!
699%#4(>!d^J!W/'*2!,56!%>'-*8'(/#!0-/<!2*-)%3&8*2%!8.*#/=*8'%-(*2!8A2'A-% LLLLLLLLLLLLLLLLLLLLLLLLLLLL PQ!
!
699%#4(>!dSJ!I-/'/8/2!0/-!9-/'%(#!(&/2*'(/#!/0!2*-)%3&8*2%!5!9+*)%!(#4A8'(/# LLLLLLLLLLLLLLLLLLLLLLLLLL PS!
!
!

!



"""!

!
!
!
!
!

%,+"!'(!"#$%&+!
!

W*=2%!OLOJ! ,%&8-(9'(/#!/0!&*<92%&!9-/8%&&%4!(#!8+*9'%-!/#%K!(#82A4(#)!!
*$*(2*=2%!<%'*4*'*!*#4!-%&A2'&!0-/<!4($%-&('.!*#*2.&(& LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^O!

!
W*=2%!QLOJ!! 1*<92%!8/22%8'(/#!4*'*!(#82A4(#)!$(-*2!8/A#'&!*#4!#A<=%-!/0!

!&%BA%#8%&!/='*(#%4!0-/<!%*8+!&*<92%!(#!8+*9'%-!'D/LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL S_!
!
W*=2%!^LOJ!! U-/&&!<%'-(8&!0/-!'+%!5!&'-*(#!<%'*)%#/<%LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL __!
!
W*=2%!^LQJ!! 6&&%<=2.!&'*'(&'(8&!0/-!'+%!5!&'-*(#!<%'*)%#/<%LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL __!
!
W*=2%!^L^J!! W+%!-%&A2'&!/0!8-/&&38+%8@(#)!9+*)%3-%2*'%4!I0*<!+('&!*)*(#&'!'+%!!

U%#=*#@!#-!4*'*=*&% LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL _[!



"#!

!
!
!
!

%,+"!'(!(,-./&+!
!

G()A-%!OLOJ!! 1A-0*8%!-%9-%&%#'*'(/#!/0!*!E+2*<.4(*9+*)%3O!YE+IOZ!8*9&(4!+/</2/).!
</4%2!(&!&+/D#!(#!)-%.!2//@(#)!4/D#!'+%!\30/24!*>(&!/0!&.<<%'-.!/0!*#!
(8/&*+%4-/#LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^Q!

!
G()A-%!OLQJ!! F#-//'%4!<*>(<A<!2(@%2(+//4!9+.2/)%#.!/0!^O]!#/$%2!U/@A&+/$(-A&!!

:EI!&%BA%#8%&K!A#(BA%!*'!P_eLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^^!
!
G()A-%!OL^J!! X//'%4!#%()+=/-3H/(#(#)!'-%%!8/<=(#(#)!&%BA%#8%&!0-/<!YX/A>K!!

T-A9/$(8!%'!*2L!QROQZ!Y#f]RK!=2*8@!'.9%0*8%!D('+!#/!(8/#&ZK!&%BA%#8%&!!
0-/<!Yg/&+(4*!%'!*2L!QRO^Z!Y#fSRK!=2A%!'.9%0*8%ZK!*!&%BA%#8%!0-/<!YN*=/#'h!
*#4!1A''2%!QRO^Z!Y#fOK!-%4!'.9%0*8%Z!*#4!&%BA%#8%&!0-/<!'+(&!&'A4.!YS^!
%#$(-/#<%#'*2K!QR!&%D*)%i!=2*8@!'.9%0*8%!D('+!(8/#&!0-/<!G()A-%!QZ!'/!!
)($%!*!8/<9-%+%#&($%!$(%D!/0!'+%!1%2./-%&"$",()3!D('+!'+%!!
4"#-%&"$",()0*&!*#!/A')-/A9!*'!'+%!'/9LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL ^S!

!
G()A-%!QLOJ!!! ,%#4-/)-*<!(22A&'-*'(#)!+(%-*-8+(8*2!82A&'%-(#)!/0!1*-)*&&/!1%*!!

&*<92%&!=*&%4!/#!&&,56!:EI!CWF&!YP[e!&%BA%#8%!(4%#'('.Z LLLLLLLLLLLLLLLLLLLLLLLLLLL S[!
!
G()A-%!QLQJ!!! I+.2/)%#%'(8!'-%%!&+/D(#)!'+%!-%2*'(/#&+(9!*</#)!)/@A&+/$(-A&!:EI!

&%BA%#8%&!0-/<!%#$(-/#<%#'*2!$(-A&%&!&*<92%4!(#!'+%!1*-)*&&/!1%*!
Y(#4(8*'%4!=.!8/2/-%4!&+*9%&Z!*#4!:EI!&%BA%#8%&!0-/<!0A22.!!
&%BA%#8%4!-%0%-%#8%!)/@A&+/$(-A&%&!Y(#4(8*'%4!=.!#*<%&Z LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL SP!

!
G()A-%!^LOJ!! ;2%8'-/#!<(8-/)-*9+&!/0!*=A#4*#'!9*-'(82%&!=%2(%$%4!'/!=%!*#!!

(8/&*+%4-*2!=*8'%-(/9+*)%!9-/4A8%4!=.!'+%!5!&'-*(#!*+,)#-%#%##./LLLLLLLLLLLLLLLL _Q0
!
G()A-%!^LQJ!! W+%!-%&A2'&!/0!92*&<(4!4()%&'(/#K!=.!0/A-!-%&'-(8'(/#!%#j.<%& LLLLLLLLLLLLLLLLLLLLLLLLLLLL _^!
!
G()A-%!^L^J!! W+%!-%&A2'&!/0!'+%!9*(-%4!b?_[R^!$&!5!&'-*(#!)*9382/&(#)!%>9%-(<%#'L!!

"#!'+%!A99%-!*#4!<(442%!9*#%2&!'+%!'D/!4(00%-%#'!*+,)#-%#%##./!&'-*(#&!
*-%!HA>'*9/&%4!'/9!*#4!=/''/<K!D+(2%!(#!'+%!=/''/<!9*#%2!'+%!&'-*(#&!!
*-%!8/<9*-%4!&(4%3=.3&(4%LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL _S0

!
G()A-%!^LSJ!! 6!'.9(8*2!*#4!(#8/#82A&($%!-%&A2'!0/-!'+%!=(/(#0/-<*'(8!+('&!'%&'(#)!!

IEX!9-(<%-3=*&%4!9-/'/8/2!/A'2(#%4!(#!'+%!X%&A2'&!*#4!,*'*!6#*2.&(&!
&%8'(/# LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL _\!

!
G()A-%!^L\J!! 6##/'*'%4!9-/'%(#!)%2!&+/D(#)!'D/!*4H*8%#'K!(4%#'(8*2!2*#%&!/0!!

8/#8%#'-*'%4!5!9+*)%!9-/'%(#K!02*#@%4!/#!'+%!2%0'!=.!*!</2%8A2*-!!
D%()+'!2*44%-!*#4!/#!'+%!2%0'!=.!'+-%%K!&%<(3BA*#'('*'($%!716!&'*#4*-4&LLLLLL _]



#!

!
!
!
!
!

#$+"/#)"!
!

! W+%-%!*-%!%&'(<*'%4! '/!=%!OR^R!$(-A&32(@%!9*-'(82%&! (#! '+%!D/-24k&!/8%*#&L!:/&'!*-%!

$(-A&%&! '+*'! (#0%8'! =*8'%-(*K! 8*22%4! l=*8'%-(/9+*)%&k! /-! &(<92.! l9+*)%&kL! I+*)%&! %>%-'!

'-%<%#4/A&!(#02A%#8%!/#!<*-(#%!=(/)%/8+%<(8*2!8.82(#)!=%8*A&%!'+%.!*-%!-%&9/#&(=2%! 0/-!

*=/A'!+*20!/0!*22!=*8'%-(*2!4%*'+! (#! '+%!/8%*#&K!8*A&(#)!#A'-(%#'!-%2%*&%! (#'/! '+%!4(&&/2$%4!

*#4! 9*-'(8A2*'%! /-)*#(8! <*''%-! 9//2&L! W-*4('(/#*2! 9*-*4()<&! /0! 9+*)%! =(/2/).! +%24! '+*'!

</&'! /0! '+%&%! /8%*#! 9+*)%&! =%2/#)%4! '/! '+%! 5(.'%&"$(6)/! )-/A9J! 9+*)%&! '+*'! 8/#'*(#! *!

4/A=2%3&'-*#4%4!,56!)%#/<%!D('+(#!*!)%/<%'-(8!8*9&(4!l+%*4k!'/!D+(8+!*!l'*(2k!(&!H/(#%4K!(#!

/#%! /0! &%$%-*2! </-9+/2/)(8*2! $*-(*#'&K! '+*'! (&! '+%! <*(#! &'-A8'A-%! *22/D(#)! '+%! 9+*)%! '/!

(#'%-*8'!*#4! (#0%8'!*!+/&'!=*8'%-(A<L!E/<9*-%4!'/! '*(2%4!9+*)%&K!&<*22K!#/#3'*(2%4K!&(#)2%3

&'-*#4%4! ,5638/#'*(#(#)! 9+*)%&! +*$%! =%%#! *#! +(&'/-(8*2! *0'%-'+/A)+'i! =%2(%$%4! '/! %>(&'!

/#2.! (#!&9%8(*2(j%4K!#(8+%!%#$(-/#<%#'&L! !?/D%$%-K!-%8%#'!&'A4(%&!+*-#%&&(#)!*4$*#8%&! (#!

'%8+#/2/).!+*$%!-%$%*2%4!'+*'!&(#)2%3&'-*#4%4!,56!9+*)%&!*-%!A=(BA('/A&!'/!#%*-2.!%$%-.!

<*-(#%!%#$(-/#<%#'!.%'!'%&'%4L!

1<*22K! (8/&*+%4-*2K! &(#)2%3&'-*#4%4! ,56! =*8'%-(/9+*)%&! /0! '+%! &A=0*<(2.!

1%2./-%&"$",()0 Y0*<(2.!!"#$%&"$"'()Z! %>%<92(0.! '+%! 4(00(8A2'.! '+*'! $(-A&%&! 8*#! 9-%&%#'! *&!

&'A4.!&A=H%8'&L!W+%.!*-%!4(00(8A2'!'/!$(&A*2(j%!=.!%9(02A/-%&8%#8%!<(8-/&8/9.!*#4!8/#'*(#!*!

9*A8('.! /0! )%#%'(8! *#4! 9-/'%(#! <*'%-(*2L! 6&! *! -%&A2'K! -%8/)#('(/#! /0! '+%(-! (<9/-'*#8%! (#!

<*-(#%! %#$(-/#<%#'&! +*&! 2*))%4! =%+(#4! '+*'! /0! '*(2%4K! 4/A=2%3&'-*#4%4! ,56!

=*8'%-(/9+*)%&L!W+(&!'+%&(&!&%%@&!'/!-%4-%&&!'+(&!@#/D2%4)%!)*9L!!



#"!

W+%!0(-&'!8+*9'%-!%>9*#4&!@#/D2%4)%!/0!)/@A&+/$(-A&!4($%-&('.!(#!'+%!%#$(-/#<%#'!

=.! 4%$%2/9(#)! *! 4%)%#%-*'%! IEX! *&&*.! '/! *<92(0.! *! 9/-'(/#! /0! '+%!<*H/-! 8*9&(4! 9-/'%(#!

Y:EIZ! )%#%! /0! )/@A&+/$(-A&%&L! C$%-! \RR! *<92(8/#&! D%-%! &%BA%#8%4! 0-/<! '%#! 4($%-&%!

%#$(-/#<%#'*2! &*<92%&! Y&%4(<%#'&K! &%D*)%K! &%*D*'%-! *#4! 0-%&+D*'%-ZK! -%$%*2(#)! '+%!

A=(BA('.!*#4!+()+!4($%-&('.!/0!'+(&!A#4%-&'A4(%4!9+*)%!)-/A9L!W+%!4*'*!D*&!*))-%)*'%4!(#!

&%$%-*2! (#0/-<*'($%! D*.&L! :A2'(92%! *2()#<%#'&! D%-%! 8/<=(#%4! D('+! *! 9-%4(8'%4! ^,3

&'-A8'A-%! '/! -%$%*2! -%)(/#&! /0! =/'+! +()+! *#4! 2/D! 8/#&%-$*'(/#L! `(%D%4! (#! *! 9+.2/)%#%'(8!

0-*<%D/-@K! <*#.! )/@A&+/$(-A&! :EI! 82*4%&! 8/#'*(#%4! &*<92%&! 0-/<! <A2'(92%!

%#$(-/#<%#'&K! *2'+/A)+! 4(&'(#8'! 82*4%&! 4/<(#*'%4! '+%! 4(00%-%#'! &*<92%! '.9%&L! 1/<%!

%#$(-/#<%#'&K!9*-'(8A2*-2.!9%2*)(8!&%4(<%#'&K!*99%*-!*&!+/'=%4&!/0!)/@A&+/$(-A&!4($%-&('.K!

D+(2%!0-%&+D*'%-!&9-(#)&!D%-%!'+%!2%*&'!4($%-&%L!!

! W+%!&%8/#4!8+*9'%-!A&%4!'+%!&*<%!9-(<%-!&%'!'/!4%'%8'!)/@A&+/$(-A&!8/<<A#('(%&!

*'!R!<!*#4!ORR!<!4%9'+! (#! 'D/!&%*&/#&! 0-/<!'+-%%!.%*-&!*'! '+%!7%-<A4*!6'2*#'(8!W(<%3

&%-(%&!1'A4.!Y76W1Z!&('%L!6&!*!-%&A2'!/0! 'D%#'.3&(>!.%*-&!/0!8/#&'*#'!&*<92(#)K! '+%!*##A*2!

+.4-/4.#*<(8!8.82(#)!/0!76W1!(&!$%-.!D%22!A#4%-&'//4L!W+(&!D%*2'+!/0!@#/D2%4)%!*22/D&!A&!

'/!+.9/'+%&(j%!'+*'!'+%!D(#'%-!4%%9!<(>(#)!2*.%-!D(22!*8'!'/!8/##%8'!'+%!$(-*2!8/<<A#('(%&!

=%'D%%#! R! <! *#4! ORR! <L! E/#$%-&%2.K! (#! &A<<%-! D+%#! &'-*'(0(8*'(/#! /88A-&K! $(-*2!

8/<<A#('(%&! *'! '+%! 'D/! 4%9'+&! D(22! =%8/<%! 4($%-)%#'L! b%! 0(#4! 8/<9%22(#)! %$(4%#8%! '/!

&A99/-'!'+(&!+.9/'+%&(&L!

! W+%! 0(#*2! 8+*9'%-! /0! '+(&! '+%&(&! 4%'*(2&! 8/#'(#A(#)! %00/-'&! '/! 8+*-*8'%-(j%! '+%! 0(-&'!

#/#3'*(2%4K! &(#)2%3&'-*#4%4! ,56K! '%<9%-*'%! 9+*)%! '/! (#0%8'! *! <%<=%-! /0! '+%! )2/=*22.!

(<9/-'*#'! )%#A&! /0! <*-(#%! *A'/'-/9+K! *+,)#-%#%##./7! ;00/-'&! A#4%-'*@%#! +*$%! &9*##%4!

)%#/<(8K!<%'*)%#/<(8! *#4! 9-/'%/<(8!<%'+/4/2/)(%&L! W+%! 2*8@! /0! 8A2'A-*=2%K! 9+*)%3+/&'!



#""!

</4%2! &.&'%<&! 0/-! &<*22K! &(#)2%3&'-*#4%4! ,56! 9+*)%&! (&! '/4*.! /#%! /0! '+%! </&'! )2*-(#)!

(<9%4(<%#'&! '/! (#8-%*&%4! A#4%-&'*#4(#)! /0! '+%&%! $(-A&%&L! "#! 8/<=(#*'(/#!D('+! '+%! 4*'*!

9-%&%#'%4!/#!%#$(-/#<%#'*2!4($%-&('.K!&'%9&!'*@%#!'/D*-4&!%&'*=2(&+(#)!'+(&!*+,)#-%#%##./0

9+*)%! *&! *! 8A2'A-*=2%! </4%2! &.&'%<! <*@%&! '+(&! '+%&(&! *! <*H/-! 8/#'-(=A'(/#! '/! '+%!

A#4%-&'*#4(#)! /0! %#$(-/#<%#'*2! &&,56! 9+*)%&L



$!

!
!
!
!

,*"/'0.)",'*!

W+(&! '+%&(&! (&! 0/8A&%4! /#! %2A8(4*'(#)! '+%! 4($%-&('.! /0! &<*22K! (8/&*+%4-*2! &(#)2%3

&'-*#4%4! ,56! Y&&,56Z! =*8'%-(/9+*)%&! Y$(-A&%&! '+*'! (#0%8'! =*8'%-(*ZK! /0'%#! &(<92.! 8*22%4!

9+*)%&K! (#! *BA*'(8! %#$(-/#<%#'&L! W+%! 0(-&'! ,56! )%#/<%! '/! =%! 8/<92%'%2.! &%BA%#8%4!

=%2/#)%4!'/! '+%!4(<(#A'($%!&&,56!9+*)%!!mO_SK! (#('(*'(#)!'+%!)%#/<(8!&%BA%#8(#)!%-*! (#!

OP__!Y1*#)%-!%'!*2!OP__ZL!T#/D2%4)%!/0!9+*)%!=(/2/).!*#4!%8/2/).!+*&!%>9*#4%4!-*9(42.!

&(#8%! '+*'! '(<%K! *#4! 9+*)%&! *-%! 8A--%#'2.! -%8/)#(j%4! *&! '+%! </&'! *=A#4*#'! =(/2/)(8*2!

%#'('(%&!/#! '+%!92*#%'K!%>%-'(#)!&()#(0(8*#'!4-($(#)! 0/-8%&!/#!=*8'%-(*2!4($%-&('.!*#4!)2/=*2!

=(/)%/8+%<(&'-.! Y7-%('=*-'! QROQZL! ,%&9('%! '+%! %*-2.! 8+*-*8'%-(j*'(/#! /0! &&,56! 9+*)%&K!

'+%(-! 4/A=2%3&'-*#4%4! ,56! Y4&,56Z! 8/A#'%-9*-'&! +*$%! -%8%($%4! *! 4(&9-/9/-'(/#*'%!

*</A#'! /0! *''%#'(/#! /$%-! '+%! 9*&'! '+-%%! 4%8*4%&L! 6&! /0! QROOK! </-%! '+*#! [Re! /0! '+%!

8/<92%'%2.!&%BA%#8%4!9+*)%!)%#/<%&!(#!U%#=*#@!=%2/#)%4!'/!'*(2%4!4&,56!9+*)%&!/0!'+%!

5(.'%&"$(6)/! YT-A9/$(8! %'! *2! QROOZL! W+%! 5(.'%&"$(6)/! *2&/! *88/A#'! 0/-! '+%! $*&'! <*H/-('.!

YP]eZ!/0!9+*)%&!8+*-*8'%-(j%4!=.!%2%8'-/#!<(8-/&8/9.!Y68@%-<*##!QRR_ZL!EA2'A-%3=*&%4!

&'A4(%&K! 8/<=(#%4!D('+!9A2&%430(%24!)%2! %2%8'-/9+/-%&(&! &'A4(%&! Y1'%D*-4!%'! *2!QRRRZ!*#4!

%*-2.!<%'*)%#/<(8!<%'+/4&!'+*'!%>82A4%4!&&,56!9+*)%&!Y7-%('=*-'!%'!*2!QRRQZK!8-%*'%4!'+%!

)%#%-*2! 9*-*4()<! '+*'! 4&,56! '*(2%4! 9+*)%&! =%2/#)(#)! '/! '+%! 5(.'%&"$(6)/! 4/<(#*'%! (#!

%#$(-/#<%#'*2! 8/<<A#('(%&L! ?/D%$%-K! -%8%#'! &'A4(%&! +*$%! 8+*22%#)%4! '+(&! 4/)<*! =.!

4%</#&'-*'(#)! '+%! *=A#4*#8%! /0! #/#'*(2%4! $(-*2! 9*-'(82%&! *#4! ,5*&%3(#&%#&('($%! $(-*2!

)%#/<%&!(#!'+%!/8%*#&!Y7-A<!%'!*2!QRO^i!1'%D*-4!%'!*2!QROQZL!



%!

1(#)2%3&'-*#4%4! ,56! $(-A&%&K! =/'+! =*8'%-(/9+*)%&! *#4! %A@*-./'(8! $(-A&%&K! +*$%!

)*-#%-%4!*''%#'(/#!0/-!+*$(#)!(#+%-%#'2.!+()+!<A'*'(/#!-*'%&!D+(8+!*-%!%&'(<*'%4!'/!=%!/#!

9*-! D('+! -*'%&! 0/-! X56! $(-A&%&! Y,A00.! *#4! ?/2<%&! QRRPi! ,A00.! %'! *2! QRR[i! X*#%.! %'! *2!

QRRSZL!W+(&!(&!'+/A)+'!'/!=%!*!-%&A2'!/0!/>(4*'($%!4%*<(#*'(/#K!D+(8+!&(#)2%3&'-*#4%4!,56!

(&!&%$%-*2!+A#4-%430/24!</-%!2(@%2.!'/!%>9%-(%#8%!'+*#!4/A=2%3&'-*#4%4!,56!YG-%4%-(8/!%'!

*2!OPPRZL!

EA--%#'2.! /#2.! 'D/! &&,56!9+*)%! 0*<(2(%&! +*$%! =%%#! *4/9'%4! =.! '+%! "#'%-#*'(/#*2!

E/<<(''%%!0/-!'+%!W*>/#/<.!/0!`(-A&%&!Y"EW`Zi! 0*<(2.!8,%&"$"'()!*#4!0*<(2.!!"#$%&"$"'()0

YG*#%!QRR\ZL!W+%!8,%&"$"'()!*-%!2/#)K!0(2*<%#'/A&!9+*)%&!&A8+!*&!:O^!/0!970#%6"!D+(8+!%#'%-!

(#'/!&'*=2%K!#/#32.'(8!-%2*'(/#&+(9&!D('+!+/&'!%#'%-(8!=*8'%-(*!*#4!&'%*4(2.!9-/4A8%!9-/)%#.!

'+-/A)+! =A44(#)70 W+%! !"#$%&"$"'()! *-%! &<*22K! WfO! (8/&*+%4-*! '+*'! *-%! 9-(<*-(2.! 2.'(8K!

*2'+/A)+!'+%.!+*$%!=%%#!4(&8/$%-%4!(#!(#'%)-*'%4!9-/9+*)%!0/-<!YE+%-D*!*#4!G*#%!QROOi!

T-A9/$(8!*#4!G/-'%--%!QROOZL!"EW`!0A-'+%-!4($(4%&!'+%!0*<(2.!!"#$%&"$"'()0(#'/!&A=0*<(2(%&!

1%2./-%&"$",()30D+(8+!(#0%8'!/=2()*'%!(#'-*8%22A2*-!9*-*&('%&!Y%L)L!E+2*<.4(*Z0*#4!'+%!l'-A%k!

!"#$%&"$",()0 '+*'! (#0%8'! %#'%-/=*8'%-(*! *#4! +*$%! *! &A-0*8%3&9(@%! 9-/'%(#L! X%8%#'! -%9/-'&!

+*$%!&A))%&'%4!'+%!%>(&'%#8%!/0!*44('(/#*2!&&,56!</-9+/'.9%&!*#4!)%#/'.9%&!D+(8+K!D+%#!

0A22.! 8+*-*8'%-(j%4K! <*.! =%! 4($%-)%#'! %#/A)+! '/! D*--*#'! 0/-<*'(/#! /0! #%D! 0*<(2(%&! /0!

&&,56!9+*)%!Y?/2<0%24'!%'!*2!QRO^i!:8,*#(%2!%'!*2!QRR]ZL!W+%!(8/&*+%4-*2!&&,56!&A=0*<(2.!

1%2./-%&"$",()0YD+(8+!<%*#&!n$%-.!&<*22k!(#!M*9*#%&%Z!*#4!-%2*'%4K!*&!.%'!A#8+*-*8'%-(j%4!

9+*)%!*-%!'+%!0/8A&!/0!'+(&!'+%&(&L!!

"8/&*+%4-*2K!&&,56!9+*)%&!=%2/#)(#)!'/!'+%!0*<(2.!!"#$%&"$"'()!+*$%!=%%#!9-%&%#'!

(#! 8A2'A-%! 8/22%8'(/#&! &(#8%! '+%! OPQR&K! .%'! A#'(2! QRR]K! '+(&! 9+*)%! 0*<(2.! +*4! #/'! =%%#!

4%&8-(=%4! (#! '+%! /8%*#&K! /#%! /0! '+%! </&'! %>'%#&($%2.! &'A4(%4! %8/&.&'%<&! (#! '%-<&! /0!



&!

<(8-/=(*2! %8/2/).L! "#! QRR]K! #%>'3)%#%-*'(/#! S\S! 9.-/&%BA%#8(#)! D*&! *992(%4! '/! $(-*2!

<%'*)%#/<(8&K!-%BA(-(#)!'+%!(#'-/4A8'(/#!/0!*!#/#3&9%8(0(8!*<92(0(8*'(/#!'%8+#(BA%!Y-/22(#)!

8(-82%!*<92(0(8*'(/#i!XE6Z!'/!/='*(#!&A00(8(%#'!&'*-'(#)!BA*#'('(%&!/0!,56L!W+%!0(-&'!&'A4.!'/!

A'(2(j%! '+(&! *99-/*8+! 0/A#4! '+*'! '+%! -%8/)#(j*=2%! &%BA%#8%&! 0-/<!*#![R!<%'%-!4%%9!$(-*2!

<%'*)%#/<%! 0-/<! '+%! 1*-)*&&/! 1%*! D%-%! 4/<(#*'%4! =.! &%BA%#8%&! &(<(2*-! '/! '+%!

1%2./-%&"$",()! &A=0*<(2.! Y6#)2.! %'! *2! QRR]ZL! W+(&! 0(#4(#)! D*&! A#%>9%8'%4! &(#8%!

)/@A&+/$(-A&%&!+*4!9-%$(/A&2.!/#2.!=%%#!-%9/-'%4!'/!(#0%8'!9*-*&('(8!=*8'%-(*!Y5-6(:+'"(K!

;')66%&"<$"%K! *="$%=6(/:(Z! *#4! D%-%! =%2(%$%4! '/! =%! &A88%&&0A2! (#! *! 0*(-2.! #*--/D! #(8+%!

Y7-%#'2(#)%-!%'!*2!QRRQi!E+%-D*!*#4!G*#%!QROOZL!W+%!6#)2.!%'!*2!YQRR]Z!&'A4.!-%2(%4!/#!'+%!

A&%!/0!XE6K!D+(8+!(&!@#/D#!'/!9-%0%-%#'(*22.!%#-(8+!0/-!8(-8A2*-!&&,56!%2%<%#'&!YT(<!*#4!

7*%!QROOZK! &/! 8/#82A&(/#&! 8*##/'! =%! 4-*D#! -%)*-4(#)! '+%! *=A#4*#8%! /0! )/@A&+/$(-A&%&L!

,%&9('%! '+(&! 8*$%*'! ('! D*&! &A-9-(&(#)! '/! 0(#4! %#$(-/#<%#'*2! &%''(#)&! D('+! &()#(0(8*#'!

8/<<A#('.38/<9/&('(/#!/0!+%-%'/0/-%!+A<*#3!*#4!*)-(8A2'A-*22.3*&&/8(*'%4!9+*)%&L!!

7A(24(#)! A9/#! '+%!6#)2.! %'! *2! YQRR]Z! &'A4.K! $(-*2!<%'*)%#/<(8! &'A4(%&! %<92/.(#)!

XE6! +*$%! A#8/$%-%4! #/$%2! &&,56! 9+*)%&! (#! *! $*-(%'.! /0! %#$(-/#<%#'&! Y-%$(%D%4! (#!

X/&*-(/!*#4!7-%('=*-'!QROOZK!(#82A4(#)!0-%&+D*'%-!*BA(0%-&!Y1<('+!%'!*2!QRO^ZK!0-%&+D*'%-!

2*@%&!YNo9%j37A%#/!%'!*2!QRRPi!X/A>!%'!*2!QROQ*ZK!&'-/<*'/2('%&!Y,%&#A%&!%'!*2!QRR[ZK!&/(2&!

YT(<! %'! *2! QRR[ZK! 8/*&'*2! %&'A*-(%&! YN*=/#'h! *#4! 1A''2%! QRO^*i! :8,*#(%2! %'! *2! QRR[i!

:8,*#(%2!%'!*2!QRO^ZK!&%*D*'%-!YN*=/#'h!*#4!1A''2%!QRO^=Z!*#4!-%82*(<%4!D*'%-!YX/&*-(/!

%'! *2! QRRPZL! 6! QROQ! 4*'*3<(#(#)! &'A4.! *&&%<=2%4! [O! *44('(/#*2! 8/<92%'%!!"#$%&"$"'()!

)%#/<%!&%BA%#8%&! 0-/<!$*-(/A&!%#$(-/#<%#'&!*#4!+A<*#!)A'p&'//2! &*<92%&! YX/A>!%'! *2!

QROQ=ZL! 6! @%.! 0(#4(#)! /0! '+(&! 8/<9-%+%#&($%! &'A4.! D*&! *#! (#'-()A(#)! %<%-)%#'!

9+.2/)%#%'(8! '/9/2/).! 0/-! '+%! 1%2./-%&"$",()! &A=0*<(2.! D('+! 4(8+/'/</A&! 82*4(#)! /0!



'!

%#$(-/#<%#'*2! $&L! l+A<*#3*&&/8(*'%4k! )/@A&+/$(-A&%&! Y?/9@(#&! %'! *2! QROSi! X/A>! %'! *2!

QROQ=ZL!

62'+/A)+!'+%-%!(&!*=A#4*#'!)%#/<(8!%$(4%#8%!0/-!'+%!9-%&%#8%!/0!&&,56!9+*)%&!(#!

'+%!%#$(-/#<%#'K!'/!4*'%!'+%-%!+*&!=%%#!/#2.!/#%!0A22.38+*-*8'%-(j%4!&&,56!9+*)%!8A2'A-%4!

0-/<!*#!%#$(-/#<%#'*2!&*<92%i!*!7*2'(8!1%*34%-($%4!;(#>)$%"')>)/0 (&/2*'%!Y?/2<0%24'!%'!*2!

QRO^ZL! W+%! *A'+/-&! &A))%&'! '+*'! '+(&! <*.! =%! *! +()+2.! 4($%-)%#'! $*-(*#'! /0!!"#$%&"$"'()0

=*&%4!/#!'+%!&.#'%#/A&!)%#%!2*./A'K!+/D%$%-!'+(&!D(22!*D*('!&A=&%BA%#'!*##/'*'(/#!/0!'+%!

A#@#/D#! )%#%! 0%*'A-%&L! W+%-%! (&! *! 9-%&&(#)! #%%4! 0/-! 8A2'A-(#)! -%9-%&%#'*'($%&! /0!

%#$(-/#<%#'*2! &&,56! 9+*)%! (#! /-4%-! '/! 4%'%-<(#%! '+%! +/&'! -*#)%! *#4! %00%8'&! /0! '+%&%!

&%%<(#)2.!A=(BA('/A&!$(-A&%&L!

! W+(&!'+%&(&!&%%@&!'/!%>9*#4!/#!%*-2(%-!&'A4(%&!/0!%#$(-/#<%#'*2!&&,56!

=*8'%-(/9+*)%L!E+*9'%-&!/#%!*#4!'D/!4%&8-(=%!'+%!4%$%2/9<%#'!*#4!*992(8*'(/#!/0!

4%)%#%-*'%!IEX!9-(<%-&!0/-!*<92(0.(#)!%#$(-/#<%#'*2!1%2./-%&"$",()K!'+A&!9-/$(4(#)!'D/!

4*'*&%'&!'+*'!%#+*#8%!9-%$(/A&!A#4%-&'*#4(#)!/0!'+%!4($%-&('.!/0!)/@A&+/$(-A&%&!(#!*BA*'(8!

%#$(-/#<%#'&L!W+%!'+(-4!8+*9'%-!4%'*(2&!/#)/(#)!%00/-'&!'/!8+*-*8'%-(j%!*#!%2A&($%K!

9A'*'($%2.!(8/&*+%4-*2!&&,56!'%<9%-*'%!9+*)%!0-/<!*!*+,)#-%#%##./!8A2'A-%L!

/1213145167!
!
!
68@%-<*##!?b!YQRR_ZL!\\RR!I+*)%&!%>*<(#%4!(#!'+%!%2%8'-/#!<(8-/&8/9%L!?$#-"&)/0%@0

A"$%6%B+!89:7!QQ_3QS^L!
!
6#)2.!G;K!G%2'&!7K!7-%('=*-'!:K!1*2*</#!IK!;4D*-4&!X6K!E*-2&/#!EK!E+*#!6:K!?*.#%&!:K!

T%22%.!1K!N(A!?K!:*+*00.!M:K!:A%22%-!M;K!5A2'/#!MK!C2&/#!XK!I*-&/#&!XK!X*.+*D@!1K!
1A''2%!E6K!X/+D%-!G!YQRR]ZL!W+%!<*-(#%!$(-/<%&!/0!0/A-!/8%*#(8!-%)(/#&L!4C%*0
;"%6%B+!;7!%^][L!

!
7-%('=*-'!:K!1*2*</#!IK!6#4-%&%#!7K!:*+*00.!M:K!1%)*22!6:K!:%*4!,K!6j*<!GK!X/+D%-!G!

YQRRQZL!U%#/<(8!*#*2.&(&!/0!A#8A2'A-%4!<*-(#%!$(-*2!8/<<A#('(%&L!4$%#))'",B/0%@0
>-)0D(>"%,(60?#('):+0%@0*#"),#)/!<<7!OSQ\R3OSQ\\L!



(!

!
7-%('=*-'!:!YQROQZL!:*-(#%!$(-A&%&J!'-A'+!/-!4*-%L!?,,.(60E)&")F0%@0!($",)0*#"),#)!;7!SQ\3

SS[L!
!
7-%#'2(#)%-!TNK!?*0%#&'%(#!1K!5/$*@!EXK!G*#%!76K!7/-)/#!XK!:8T%##*!XK!6)=*#4H%3:8T%##*!

:!YQRRQZL!!"#$%&"$"'()K!*!0*<(2.!4($(4%4J!(&/2*'(/#K!8+*-*8'%-(j*'(/#K!*#4!)%#/<%!
&%BA%#8%!/0!!:?QTK!*!=*8'%-(/9+*)%!/0!'+%!/=2()*'%!(#'-*8%22A2*-!9*-*&('(8!
=*8'%-(A<!;')66%&"<$"%0<(#>)$"%&%$./L!G%.$,(60%@0;(#>)$"%6%B+!8=;7!OR[P3ORPSL!

!
7-A<!MXK!18+%#8@!XCK!1A22($*#!:7!YQRO^ZL!U2/=*2!</-9+/2/)(8*2!*#*2.&(&!/0!<*-(#%!$(-A&%&!

&+/D&!<(#(<*2!-%)(/#*2!$*-(*'(/#!*#4!4/<(#*#8%!/0!#/#3'*(2%4!$(-A&%&L!H-)08*!90
G%.$,(6!>7!O_^[3O_\OL!

!
E+%-D*!M;K!G*#%!76!YQROOZL!!"#$%&"$"'()J!<(8-/$(-A&%&!*#4!)/@A&+/$(-A&%&L!)C*L!
!
,%&#A%&!EK!X/4-()A%j37-('/!7K!X*.+*D@!1K!T%22%.!1K!W-*#!WK!?*.#%&!:K!N(A!?K!GA-2*#!:K!

b%)2%.!NK!E+*A!7K!XA*#!gK!?*22!,K!6#)2.!G;K!;4D*-4&!X6K!N(!NK!W+A-=%-!X`K!X%(4!XIK!
1(%0%-'!MK!1/Aj*!`K!`*2%#'(#%!,NK!1D*#!7TK!7-%('=*-'!:K!X/+D%-!G!YQRR[ZL!7(/4($%-&('.!
*#4!=(/)%/)-*9+.!/0!9+*)%&!(#!</4%-#!&'-/<*'/2('%&!*#4!'+-/<=/2('%&L!D(>.$)!;9:7!
^SR3^S^L!

!
,A00.!1K!?/2<%&!;E!YQRRPZL!`*2(4*'(/#!/0!+()+!-*'%&!/0!#A82%/'(4%!&A=&'('A'(/#!(#!

)%<(#($(-A&%&J!9+.2/)%#%'(8!%$(4%#8%!0-/<!;*&'!60-(8*#!8*&&*$*!</&*(8!$(-A&%&L!
G%.$,(60%@01),)$(60A"$%6%B+!<?7!O\^P3O\S_L!

!
,A00.K!1K!1+*8@%2'/#!N6K!?/2<%&!;E!YQRR[ZL!X*'%&!/0!%$/2A'(/#*-.!8+*#)%!(#!$(-A&%&J!

9*''%-#&!*#4!4%'%-<(#*#'&L!D(>.$)0E)&")F/01),)>"#/!<7!Q]_3Q_]L!
!
G*#%!7L!YQRR\ZL!G*<(2.!!"#$%&"$"'()L!"#J!G*ABA%'!E:K!:*./!:6K!:*#(2/00!MK!,%&&%2=%-)%-!FK!

7*22!N6!Y%4&Z!`(-A&!W*>/#/<.K!E2*&&(0(8*'(/#!*#4!5/<%#82*'A-%!/0!`(-A&%&K!['+!"EW`!
X%9/-'!/0!'+%!"#'%-#*'(/#*2!E/<<(''%%!/#!W*>/#/<.!/0!`(-A&%&L!;2&%$(%-p68*4%<(8!
I-%&&J!1*#!,(%)/K!F16L!

!
G-%4%-(8/!N6K!TA#@%2!W6K!1+*D!7X!YOPPRZL!6!&%#&('($%!)%#%'(8!*&&*.!0/-!'+%!4%'%8'(/#!/0!

8.'/&(#%!4%*<(#*'(/#J!4%'%-<(#*'(/#!/0!-*'%!8/#&'*#'&!*#4!'+%!*8'($*'(/#!%#%-).L!
;"%#-):"/>$+!:<7!Q\^Q3Q\^_L!

!
?/2<0%24'!TK!1/2/#%#@/!5K!1+*+!:K!E/--(%-!TK!X(%<*##!NK!`%-7%-@</%&!5EK!1A22($*#!:7!

YQRO^ZL!WD%2$%!9-%$(/A&2.!A#@#/D#!9+*)%!)%#%-*!*-%!A=(BA('/A&!(#!)2/=*2!/8%*#&L!
4$%#))'",B/0%@0>-)0D(>"%,(60?#('):+0%@0*#"),#)/!88?7!OQ_P[3OQ[R^L!

!
?/9@(#&!:K!T*(2*&*#!1K!E/+%#!6K!X/A>!1K!WA8@%-!TIK!1+%$%#%22!6K!6)=*#4H%3:8T%##*!:K!

7-%('=*-'!:!YQROSZL!,($%-&('.!/0!%#$(-/#<%#'*2!&(#)2%3&'-*#4%4!,56!9+*)%&!
-%$%*2%4!=.!IEX!*<92(0(8*'(/#!/0!'+%!9*-'(*2!<*H/-!8*9&(4!9-/'%(#L!H-)08*!90G%.$,(6!
@AB7!ORLOR^Pp(&<%HLQROSLS^L!

!



)!

T(<!T3?K!E+*#)!?3bK!5*<!g3,K!X/+!1bK!T(<!:31K!1A#)!gK!M%/#!ECK!C+!?3:K!7*%!M3b!YQRR[ZL!
6<92(0(8*'(/#!/0!A#8A2'A-%4!&(#)2%3&'-*#4%4!,56!$(-A&%&!0-/<!-(8%!9*44.!&/(2L!
?==6")'0(,'09,&"$%,:),>(60!"#$%<"%6%B+!>;7!\P_\3\P[\L!

!
T(<!T3?K!7*%!M3b!YQROOZL!6<92(0(8*'(/#!<%'+/4&!=(*&!<%'*)%#/<(8!2(=-*-(%&!/0!A#8A2'A-%4!

&(#)2%3&'-*#4%4!*#4!4/A=2%3&'-*#4%4!,56!$(-A&%&L!?==6")'0(,'09,&"$%,:),>(60
!"#$%<"%6%B+!>>7!_]]^3_]][L!

!
T-A9/$(8!:K!G/-'%--%!I!YQROOZL!!"#$%&"$"'()!)/%&!'%<9%-*'%J!:(8-/$(-A&3-%2*'%4!9-/$(-A&%&!

-%&(4%!(#!'+%!)%#/<%&!/0!;(#>)$%"')>)/L!4C%*0ID9!C7!%OP[P^L!
!
T-A9/$(8!:K!I-*#)(&+$(2(!,K!?%#4-(>!XbK!7*<0/-4!,?!YQROOZL!U%#/<(8&!/0!=*8'%-(*2!*#4!

*-8+*%*2!$(-A&%&J!4.#*<(8&!D('+(#!'+%!9-/@*-./'(8!$(-/&9+%-%L!!"#$%<"%6%B+0(,'0
!%6)#.6($0;"%6%B+0E)&")F/!>97!]OR3]^\L!

!
N*=/#'h!M:K!1A''2%!E6!YQRO^DZL!I-%$(/A&2.!A#@#/D#!*#4!+()+2.!4($%-)%#'!&&,56!$(-A&%&!

9/9A2*'%!'+%!/8%*#&L!H-)08*!90G%.$,(6!>7!QO]P3QO__L!
!
N*=/#'h!M:K!1A''2%!E6!YQRO^EZL!:%'*)%#/<(8!*#4!D+/2%3)%#/<%!*#*2.&(&!-%$%*2&!#%D!

2(#%*)%&!/0!)/@A&+/$(-A&%&!*#4!=(/)%/)-*9+(8!&%9*-*'(/#!(#!'+%!&%*L!J$%,>")$/0",0
!"#$%<"%6%B+!;J!SRSL!!

!
No9%j37A%#/!6K!W*<*<%&!MK!`%2qjBA%j!,K!:/.*!6K!rA%&*4*!6K!628*<s!6!YQRRPZL!?()+!

4($%-&('.!/0!'+%!$(-*2!8/<<A#('.!0-/<!*#!6#'*-8'(8!2*@%L!*#"),#)!F:C7![\[3[]OL!
!
:8,*#(%2!NK!7-%('=*-'!:K!:/==%-2%.!MK!N/#)!6K!?*.#%&!:K!X/+D%-!GK!I*A2!M?!YQRR[ZL!

:%'*)%#/<(8!*#*2.&(&!/0!2.&/)%#.!(#!W*<9*!7*.J!(<92(8*'(/#&!0/-!9-/9+*)%!)%#%!
%>9-%&&(/#L!4C%*0I,)!F7!%^Q]^L!

!
:8,*#(%2!N,K!4%2*-/&*!:K!I*A2!M?!YQRR]ZL!W%<9%-*'%!*#4!2.'(8!8.*#/9+*)%&!0-/<!'+%!UA20!/0!

:%>(8/L!G%.$,(60%@0>-)0!($",)0;"%6%B"#(60?//%#"(>"%,0%@0>-)0K,">)'0L",B'%:!=C7!\O_3
\Q_L!

!
:8,*#(%2!N,K!X/&*-(/!TK!7-%('=*-'!:K!I*A2!M?!YQRO^ZL!E/<9*-*'($%!<%'*)%#/<(8&J!5*'A-*2!

9/9A2*'(/#&!/0!(#4A8%4!9-/9+*)%&!4%</#&'-*'%!+()+2.!A#(BA%K!2/D%-!4($%-&('.!$(-*2!
&%BA%#8%&L!9,&"$%,:),>(60!"#$%<"%6%B+!8C7!\_R3\[\L!

!
X*#%.!MNK!,%2/#)8+*<9!XXK!`*2%#'(#%!EX!YQRRSZL!19/#'*#%/A&!<A'*#'!0-%BA%#8.!*#4!

<A'*'(/#!&9%8'-A<!0/-!)%#%!6!/0!tmO_S!)-/D#!(#!970#%6"L!9,&"$%,:),>(60(,'0
!%6)#.6($0!.>(B),)/"/!;;7!OOP3OQ_L!

!
X/&*-(/!TK!5(2&&/#!EK!N(<!gbK!XA*#!gK!7-%('=*-'!:!YQRRPZL!:%'*)%#/<(8!*#*2.&(&!/0!$(-A&%&!

(#!-%82*(<%4!D*'%-L!9,&"$%,:),>(60!"#$%<"%6%B+!887!Q[R]3Q[QRL!
!
X/&*-(/!TK!7-%('=*-'!:!YQROOZL!;>92/-(#)!'+%!$(-*2!D/-24!'+-/A)+!<%'*)%#/<(8&L!5.$$),>0

I=","%,0",0A"$%6%B+!87!Q[P3QP_L!



*!

!
X/A>!1K!;#*A2'!GK!X/=(#!6K!X*$%'!`K!I%-&/##(8!1K!W+%(2!1K!E/2/<=%'!MK!1(<%35)*#4/!WK!

,%=-/*&!,!YQROQ*ZL!6&&%&&(#)!'+%!4($%-&('.!*#4!&9%8(0(8('.!/0!'D/!0-%&+D*'%-!$(-*2!
8/<<A#('(%&!'+-/A)+!<%'*)%#/<(8&L!4C%*0ID9!>7!%^^]SOL!

!
X/A>!1K!T-A9/$(8!:K!I/A2%'!6K!,%=-/*&!,K!;#*A2'!G!YQROQ=ZL!;$/2A'(/#!*#4!4($%-&('.!/0!'+%!

!"#$%&"$"'()!$(-*2!0*<(2.!'+-/A)+!*!8/22%8'(/#!/0![O!#%D!8/<92%'%!)%#/<%&!
*&&%<=2%4!0-/<!$(-/<%!-%*4&L!4C%*0ID9!>7!%SRSO[L!

!
1*#)%-!GK!6(-!UK!7*--%22!7K!7-/D#!5K!E/A2&/#!6K!G(44%&!MK!12/8/<=%!IK!1<('+!:!YOP__ZL!

5A82%/'(4%!&%BA%#8%!/0!=*8'%-(/9+*)%!!mO_S!,56L!D(>.$)!:C97!][_3]P\L!
!
1<('+!XMK!M%00-(%&!WEK!X/A4#%D!7K!1%.</A-!MXK!G('8+!6MK!1(</#&!TNK!19%8@!IUK!5%D'/#!TK!

7-/D#!:?K!:('8+%22!MU!YQRO^ZL!E/#0(#%4!*BA(0%-&!*&!$(-*2!-%&%-$/(-&L!9,&"$%,:),>(60
!"#$%<"%6%B+0E)=%$>/!97!_Q\3_^RL!

!
1'%D*-4!UGK!:/#'(%2!MNK!6j*<!G!YQRRRZL!U%#/<%!&(j%!4(&'-(=A'(/#&!(#4(8*'%!$*-(*=(2('.!*#4!

&(<(2*-('(%&!*</#)!<*-(#%!$(-*2!*&&%<=2*)%&!0-/<!4($%-&%!%#$(-/#<%#'&L!C":,%6%B+0
(,'0I#)(,%B$(=-+!;97!O]P_3O_R]L!

!
1'%D*-4!UGK!EA22%.!6"K!:A%22%-!M6K!b//43E+*-2&/#!;:K!7%28*(4!:K!I/(&&/#!U!YQROQZL!6-%!D%!

<(&&(#)!+*20!/0!'+%!$(-A&%&!(#!'+%!/8%*#u!H-)08*!90G%.$,(6!>7!]_Q3]_PL!
!
!



+!

!
!
!
!
!

)G#H"&/!'*&7!

0BI136BJK!A2!6B4LM1N6J3D4@1@!0*#!OPDL16!Q(DRBMK!!"#$%&"$"'()S!B4!JP1!14IB3A4R14J!

31I1DM1@!JP3ATLP!H)/!DROMB2B5DJBA4!A2!JP1!OD3JBDM!RDUA3!5DO6B@!O3AJ1B4!

!

:*>!?/9@(#&OK! 1+D%'*!T*(2*&*#QK!622(&/#!E/+%#OK! 1(</#!X/A>SK\K!T(<=%-2.!I*A&%!WA8@%-^K!

6<%2(*!1+%$%#%22OK!:*$(&!6)=*#4H%3:8T%##*QK!:.*!7-%('=*-'Ov!

!

OE/22%)%!/0!:*-(#%!18(%#8%K!F#($%-&('.!/0!1/A'+!G2/-(4*!!

Q,%9*-'<%#'!/0!7(/8+%<(&'-.!*#4!:/2%8A2*-!7(/2/).K!F#($%-&('.!/0!G2/-(4*!

^,%9*-'<%#'!/0!7(/2/).K!1'%$%#&/#!F#($%-&('.!

SN*=/-*'/(-%! n:(8-//-)*#(&<%&J! Uh#/<%! %'! ;#$(-/##%<%#'wK! E2%-</#'! F#($%-&('hK!

F#($%-&('h!72*(&%!I*&8*2!

\E5X1K!F:X!]RQ^K!N:U;!

HTEMB5DJBA4!5BJDJBA47!?/9@(#&!:K!T*(2*&*#!1K!E/+%#!6K!X/A>!1K!WA8@%-!TIK!1+%$%#%22!6K!
6)=*#4H%3:8T%##*!:K!7-%('=*-'!:!YQROSZL!,($%-&('.!/0!%#$(-/#<%#'*2!&(#)2%3&'-*#4%4!,56!
9+*)%&!-%$%*2%4!=.!IEX!*<92(0(8*'(/#!/0!'+%!9*-'(*2!<*H/-!8*9&(4!9-/'%(#L!H-)08*!90G%.$,(6!
@AB7!ORLOR^Pp(&<%HLQROSLS^L!
!
!
!
+TRRD3K7!!

W+%! &<*22! &(#)2%3&'-*#4%4! ,56! Y&&,56Z! =*8'%-(/9+*)%&! /0! '+%! &A=0*<(2.!

1%2./-%&"$",()! D%-%! '-*4('(/#*22.! 9%-8%($%4! *&! #*--/D2.3'*-)%'%4K! #(8+%3&9%8(0(8! $(-A&%&!

(#0%8'(#)! /=2()*'%! 9*-*&('(8! =*8'%-(*K! &A8+! *&! 5-6(:+'"(L! W+%! *4$%#'! /0! <%'*)%#/<(8&!



,!

-%$%*2%4!)/@A&+/$(-A&%&!'/!=%!D(4%&9-%*4!(#!)2/=*2!%#$(-/#<%#'*2!&*<92%&L!W+(&!8+*9'%-!

%>9*#4&! @#/D2%4)%! /0! )/@A&+/$(-A&! 4($%-&('.! (#! '+%! %#$(-/#<%#'! =.! 4%$%2/9(#)! *!

4%)%#%-*'%! IEX! *&&*.! '/! *<92(0.! *! 9/-'(/#! /0! '+%! <*H/-! 8*9&(4! 9-/'%(#! Y:EIZ! )%#%! /0!

)/@A&+/$(-A&%&L! C$%-! \RR! *<92(8/#&! D%-%! &%BA%#8%4! 0-/<! '%#! 4($%-&%! %#$(-/#<%#'*2!

&*<92%&! Y&%4(<%#'&K! &%D*)%K! &%*D*'%-! *#4! 0-%&+D*'%-ZK! -%$%*2(#)! '+%! A=(BA('.! *#4! +()+!

4($%-&('.! /0! '+(&! A#4%-&'A4(%4! 9+*)%! )-/A9L! X%&(4A%32%$%2! 8/#&%-$*'(/#! 4*'*! )%#%-*'%4!

0-/<! <A2'(92%! *2()#<%#'&! D*&! 8/<=(#%4! D('+! *! 9-%4(8'%4! ^,3&'-A8'A-%K! -%$%*2(#)! *!

'%#4%#8.! 0/-! &'-A8'A-*22.3(#'%-#*2! -%&(4A%&! '/! =%! </-%! +()+2.! 8/#&%-$%4! '+*#! &A-0*8%3

9-%&%#'(#)!9-/'%(#39-/'%(#!/-!$(-*23+/&'!(#'%-*8'(/#!4/<*(#&L!6))-%)*'(#)!'+(&!4*'*&%'!(#'/!

*! 9+.2/)%#%'(8! 0-*<%D/-@K! <*#.! )/@A&+/$(-A&! :EI! 82*4%&! 8/#'*(#%4! &*<92%&! 0-/<!

<A2'(92%! %#$(-/#<%#'&K! *2'+/A)+! 4(&'(#8'! 82*4%&! 4/<(#*'%4! '+%! 4(00%-%#'! &*<92%! '.9%&L!

6#'*-8'(8!&%4(<%#'!&*<92%&!8/#'*(#%4!'+%!</&'!4($%-&%!)/@A&+/$(-A&!8/<<A#('(%&K!D+(2%!

0-%&+D*'%-!&9-(#)&!0-/<!G2/-(4*!D%-%!'+%!2%*&'!4($%-&%L!b+%'+%-!'+%!/=&%-$%4!4($%-&('.!(&!

=%(#)! 4-($%#! =.! %#$(-/#<%#'*2! 0*8'/-&! /-! +/&'3=(#4(#)! (#'%-*8'(/#&! -%<*(#&! *#! /9%#!

BA%&'(/#L! W+%! +()+! %#$(-/#<%#'*2! 4($%-&('.! /0! '+(&! 9-%$(/A&2.! /$%-2//@%4! &&,56! $(-*2!

)-/A9! #%8%&&('*'%&! 0A-'+%-! -%&%*-8+! %2A8(4*'(#)! '+%(-! #*'A-*2! +/&'&! *#4! %>92/-(#)! '+%(-!

%8/2/)(8*2!-/2%&L!

!

,4J3A@T5JBA47!!

W+%!2*#4<*-@!$(-*2!<%'*)%#/<(8!8/<9*-(&/#!/0!0/A-!/8%*#!9-/$(#8%&!=.!6#)2.!%'!*2!

YQRR]Z!&'A4.!-%$%*2%4!&()#(0(8*#'!9-%&%#8%!/0!!"#$%&"$"'()! (#!*22!%#$(-/#<%#'&!%>8%9'!'+%!

6-8'(8!C8%*#L!1A=&%BA%#'!$(-*2!<%'*)%#/<(8!&'A4(%&!%<92/.(#)!-/22(#)!8(-82%!*<92(0(8*'(/#!

YXE6Z! +*$%! A#8/$%-%4! #/$%2! &&,56! 9+*)%&! (#! *! $*-(%'.! /0! %#$(-/#<%#'&! Y-%$(%D%4! (#!



$-!

X/&*-(/!*#4!7-%('=*-'!QROOZK!(#82A4(#)!0-%&+D*'%-!*BA(0%-&!Y1<('+!%'!*2!QRO^ZK!0-%&+D*'%-!

2*@%&!YNo9%j37A%#/!%'!*2!QRRPi!X/A>!%'!*2!QROQ*ZK!&'-/<*'/2('%&!Y,%&#A%&!%'!*2!QRR[ZK!&/(2&!

YT(<! %'! *2! QRR[ZK! 8/*&'*2! %&'A*-(%&! YN*=/#'h! *#4! 1A''2%! QRO^*i! :8,*#(%2! %'! *2! QRR[i!

:8,*#(%2!%'!*2!QRO^ZK!&%*D*'%-!YN*=/#'h!*#4!1A''2%!QRO^=Z!*#4!-%82*(<%4!D*'%-!YX/&*-(/!

%'! *2! QRRPZL! 62'+/A)+!<%'*)%#/<(8! &'A4(%&! )%#%-*'%! &%BA%#8%! 0-*)<%#'&K! 'D/! 8/<92%'%!

)/@A&+/$(-A&!)%#/<%&!Y16X&&!O!*#4!16X&&!QZ!D%-%!*&&%<=2%4!*#4!IEX3$%-(0(%4!0-/<!'+%!

1*-)*&&/! 1%*! YWA8@%-! %'! *2! QROOZ! *#4! *! 4*'*3<(#(#)! &'A4.! *&&%<=2%4! [O! *44('(/#*2!

8/<92%'%!!"#$%&"$"'()!)%#/<%!&%BA%#8%&!0-/<!$*-(/A&!%#$(-/#<%#'&!*#4!+A<*#!)A'p&'//2!

&*<92%&! YX/A>! %'! *2! QROQ=ZL! X/A>! %'! *2! YQROQ=Z! -%$%*2%4! '+%! '%#4%#8.! 0/-! 4(8+/'/</A&!

82*44(#)!/0!'+%!1%2./-%M!&A=0*<(2.!=%'D%%#!%#$(-/#<%#'*2!Y%L)LK!16X&&!O!x!3QZ!$&L!l+A<*#3

*&&/8(*'%4k!)/@A&+/$(-A&%&L!

W+%!"#'%-#*'(/#*2!E/<<(''%%!/#!'+%!W*>/#/<.!/0!`(-A&%&K!4($(4%&!'+%!!"#$%&"$"'()0

(#'/! 'D/! )-/A9&i! '+%! 1%2./-%&"$",()! &A=0*<(2.K! *#4! '+%! %#'%-/=*8'%-(*3(#0%8'(#)! !mO_S3

'.9%! l'-A%k!!"#$%&"$./! )%#A&K! 0/-!D+(8+! *! &A=0*<(2.!+*&!#/'!=%%#!/00(8(*22.! *4/9'%4! YG*#%!

QRR\ZL!1(#8%!'+%!<*H/-('.!/0!&&,56!&%BA%#8%&!'+*'!+*$%!=%%#!(4%#'(0(%4!(#!%#$(-/#<%#'*2!

<%'*)%#/<%&!*-%! &(<(2*-! '/!)/@A&+/$(-A&%&K! '+(&! 8+*9'%-! 0A-'+%-!%>92/-%&! '+%(-!4($%-&('.!

*#4! %#$(-/#<%#'*2! 4(&'-(=A'(/#! =.! *<92(0.(#)! *#4! &%BA%#8(#)! *! 9/-'(/#! /0! '+%!

)/@A&+/$(-A&!<*H/-!8*9&(4!9-/'%(#!Y:EIZ!)%#%L!W+%!&%2%8'%4!:EI!0-*)<%#'! (&! 02*#@%4!=.!

+()+2.! 8/#&%-$%4!</'(0&! '/! %#*=2%! %00(8(%#'! *<92(0(8*'(/#! *#4! *2()#<%#'! *#4! (#82A4%&! '+%!

+.9%-$*-(*=2%! '+-%%0/24! 2//9! =%2(%$%4! '/! 4(8'*'%! +/&'! &9%8(0(8('.L! X%&A2'&! -%$%*2! 4($%-&%!

)/@A&+/$(-A&%&! (#! *22! %#$(-/#<%#'&! %>*<(#%4K! 4%</#&'-*'(#)! '+*'! &&,56! 9+*)%&! *-%! *!

9%-$*&($%!=A'!A#4%-&'A4(%4!8/<9/#%#'!/0!'+%!)2/=*2!%#$(-/#<%#'*2!$(-/<%L!



$$!

!

V1JPA@67!

! *(+,-). #%--)#/"%01. ,$%#)22"031. (0'. 456. )7/$(#/"%08. 1*<92%&! 0-/<! '%#! 4(00%-%#'!

&('%&!D%-%!%>*<(#%4i!&(>!(#!G2/-(4*K!F16!*#4!0/A-!0-/<!'+%!6#'*-8'(8!&+%20L!1%$%-*2!<%'+/4&!

D%-%! A&%4! '/! 9A-(0.! $(-A&%&! *#4! 8/#8%#'-*'%! ,56! 0-/<! '+%&%! %#$(-/#<%#'*2! &*<92%&K!

D+(8+! D%-%! </&'2.! &*<92%&! /0! /99/-'A#('.! 9-%9*-%4! 0/-! /'+%-! 9-/H%8'&L! 1A-0*8%! D*'%-!

&*<92%&!D%-%! 8/22%8'%4! (#!6A)A&'!QROQ! 0-/<!b*22! 19-(#)&! Y0-%&+D*'%-! YGbZi! ORR! 2('%-&ZK!

b*22! ;&'A*-.! Y&*2(#%! Y1bZi! ORR! 2('%-&ZK! *#4! 7*.=/-/! ?*-=/-! Y1bi! QRR! 2('%-&ZL! UI1!

8//-4(#*'%&K!&*2(#('.!*#4!'%<9%-*'A-%!4*'*!*-%!-%8/-4%4! (#!W*=2%!OLOL!b*'%-!D*&!&'-*(#%4!

'+-/A)+!ORR!y<!5('%>!<%&+K!'+%#!8/#8%#'-*'%4!4/D#!'/!zORR!<2!A&(#)!*!ORR!@,!'*#)%#'(*2!

02/D!0(2'%-!YU;!?%*2'+8*-%K!I(''&=A-)!F16Z!*&!4%&8-(=%4!9-%$(/A&2.!YW+A-=%-!%'!*2!QRRPZL!W+%!

-%'%#'*'%!D*&!0(2'%-%4!'+-/A)+!*!RLQQ!µ<!1'%-($%>!0(2'%-!Y:(22(9/-%K!7(22%-(8*K!:6Z!'/!-%</$%!

=*8'%-(*!*#4!2*-)%-!8%22&L!`(-*2!,56!D*&!%>'-*8'%4!0-/<!'+%!8/#8%#'-*'%!A&(#)!'+%!:(#;2A'%!

`(-A&!19(#!T('!Yr(*)%#K!`*2%#8(*K!E6Z!0/22/D(#)!'+%!&'*#4*-4!@('!9-/'/8/2!*#4!%2A'%4!(#'/!\R!

µ2!/0!D*'%-L.

G-%&+D*'%-! &*<92%&! D%-%! 8/22%8'%4! =.! &#/-@%2%-&! 0-/<! W+-%%! 1(&'%-&! 19-(#)&! (#!

G2/-(4*! (#!:*.!QRRPL!6! &'%-(2%! ]R!<2! &.-(#)%!D*&!A&%4! '/! 8/22%8'! \R!<2! /0!D*'%-!4(-%8'2.!

0-/<!'+%!&9-(#)!=/(2! Yz^!<!=%2/D!'+%!&A-0*8%ZL!b*'%-!&*<92%&!D%-%! (<<%4(*'%2.! 0(2'%-%4!

'+-/A)+! *! RLQQ! µ<! 1'%-($%>! 0(2'%-! *#4! '+%#! /#! '/! *! RLRQ! y<! 6#/'/9! 0(2'%-! Yb+*'<*#K!

:*(4&'/#%K!FTZK!D+(8+!D*&! 0-/j%#!*'! 3[R/E!A#'(2!%>'-*8'(/#L! !,56!D*&!%>'-*8'%4! 0-/<!'+%!

6#/'/9! 0(2'%-! A&(#)! '+%! :*&'%-9A-%! 8/<92%'%! ,56! *#4! X56! 9A-(0(8*'(/#! @('! Y;9(8%#'%-K!

:*4(&/#K!b"Z!*&!4%&8-(=%4!9-%$(/A&2.!YEA22%.!*#4!1'%D*-4!QRR_iWA8@%-!%'!*2!QROOZL!



$%!

! 1A-0*8%! &%4(<%#'! &*<92%&! 0-/<!b*22! 19-(#)K!b*22! ;&'A*-.! *#4!?(22&=/-/A)+!X($%-!

D%-%!8/22%8'%4!D('+!8/#(8*2! 'A=%&!4(-%8'2.!=%2/D!'+%(-!8/--%&9/#4(#)!D*'%-!&*<92%&L!W+%!

6#'*-8'(8!<*-)(#!<*-(#%!&%4(<%#'&!Y#fSi!&('%&!dSK!OOK!OSK!O\Z!D%-%!8/22%8'%4!(#!G%=-A*-.!

QROQ! 4A-(#)! '+%! 7-('(&+! 1%-$(8%&! 6#'*-8'(8! ;>9%4('(/#!

Y+''9JppDDDL=&*%QROQL8/LA@p&8(%#8%L+'<2ZL! 1A-0*8%! )-*=! &*<92%&! D%-%! '*@%#! (#!

:*-)A%-('%!7*.!Yz][{1K!][{bZ!0-/<!D*'%-!4%9'+&!=%'D%%#!QRR!*#4!SQ\!<!*#4!'+%!A99%-!R!

'/!Q!8<!/0! &%4(<%#'!D*&!&A=&*<92%4! (<<%4(*'%2.! (#'/!8/#(8*2! 'A=%&!*#4! 0-/j%#!*'! 3QR°E!

A#'(2! 9-/8%&&(#)L! ,56! %>'-*8'(/#&! D%-%! 9%-0/-<%4! 0-/<! *! &'*-'(#)! <*&&! /0! zQ\R! <)!

&%4(<%#'L!!1%4(<%#'!&*<92%&!D('+!+()+!D*'%-!8/#'%#'!D%-%!0(-&'!&9A#!*'!_RRR!>)!0/-!S!<(#!

(#!/-4%-!'/!/='*(#!*!8/+%&($%!&%4(<%#'!92A)!'+*'!8/A24!=%!*4HA&'%4!0/-!<*&&L!W+%!zQ\R!<)!

&/2(4! D*&! 8/<=(#%4! D('+! -%*)%#'&! 0-/<! '+%! I/D%-1/(2|! ,56! %>'-*8'(/#! @('! Y:/7(/K!

E*-2&=*4K!E6K!F16Z!*#4!$()/-/A&2.!+/</)%#(j%4!*#4!4(&-A9'%4!D('+!O!<(#!/0!=%*4!=%*'(#)!

0/22/D%4! =.! OR! <(#! /0! $/-'%>(#)L! W+%! %>'-*8'(/#! D*&! 9%-0/-<%4! 0/22/D(#)! '+%!

<*#A0*8'A-%-k&!9-/'/8/2!D('+!*!0(#*2!%2A'(/#!$/2A<%!/0!ORR!y2L!!

! W+%! &%D*)%! &*<92%!D*&! 8/22%8'%4! (#!G%=-A*-.!QRRP! 0-/<!*!D*&'%D*'%-! '-%*'<%#'!

92*#'!(#!:*#*'%%!E/A#'.K!G2/-(4*L!`(-A&!9*-'(82%&!D%-%!9A-(0(%4!0-/<!OLQ!2('%-&!/0!&*<92%!=.!

0(2'%-(#)!'+-/A)+!RLS\!y<!*#4!RLQ!y<!1'%-($%>!0(2'%-&!Y:(22(9/-%K!7(22%-(8*K!:6K!F16ZL!`(-A&!

9*-'(82%&! D%-%! 0A-'+%-! 8/#8%#'-*'%4! *#4! 9A-(0(%4! A&(#)! I;U! 9-%8(9('*'(/#! 0/22/D%4! =.!

8%&(A<!8+2/-(4%!YE&E2Z!)-*4(%#'!8%#'-(0A)*'(/#!D('+!8/<9/&('%!8/22%8'(/#!(#!*!4%#&('.!-*#)%!

0-/<!OLQ3OL\!)p<2!YW+A-=%-!%'!*2!QRRPZL!`(-*2!,56!D*&!%>'-*8'%4!A&(#)!'+%!:(#;2A'%!`(-A&!

19(#!T('!Yr(*)%#K!`*2%#8(*K!E6K!F16ZL!!

4)3)0)$(/).9:;.<%$.(+,-"<"#(/"%0.%<.!"#$%&"$"'()8.,%)%#%-*'%!IEX!9-(<%-&!D%-%!

4%&()#%4!A&(#)!'+%!&'*#4*2/#%!$%-&(/#!/0!'+%!I+(1(U#&!A'(2('.!Y,D($%4(!%'!*2!QROQZL!"#('(*22.K!



$&!

I+(1(U#&! 0*(2%4!'/!)%#%-*'%!*88%9'*=2%!9-(<%-&! 0/-!*22!/0! '+%!%>'*#'!1%2./-%&"$",()!4A%!'/!

'+%! +()+2.! 4($%-)%#'! #*'A-%! /0! 19`Si! '+%-%0/-%K! 19`S! D*&! %>82A4%4! 0-/<! '+%! 4%&()#L!

,%)%#%-*'%! IEX! 9-(<%-&! :EI0! Y\k3! EEgTUTgg5E6X666UU! }! ^kZ! *#4! :EI-! Y\k! }!

6?ETgWEgWUXW6,EE!}!^kZ!*-%!4%&()#%4!'/!*<92(0.!*#![P\!#'!0-*)<%#'!/0!'+%!<*H/-!8*9&(4!

9-/'%(#! Y:EIZ! 0-/<! '+%! -%<*(#(#)! %>'*#'! 1%2./-%&"$",()! YE+9OK! 5EcRRO_SOi! E+9QK!

5EcRRQOPSi! E+9^K! 5EcRR[^\\i! E+9SK! 5EcRR_S]Oi! EI6X^PK! 5EcRRQO[Ri! !EIUOK!

5EcRROPP[i! 74!:?QTK! 5EcRRQ]S^i! 16X&&!OK! ?rO\_OPPi! 16X&&!QK! ?rO\_OP[ZL! W+%&%!

%>'*#'! )%#/<%&! 0-/<!D+(8+! '+%! 9-(<%-&!D%-%! 4%-($%4! *-%! +%#8%0/-'+! -%0%--%4! '/! *&! '+%!

#(#%!l-%0%-%#8%!)%#/<%&kL!.

W/! %#-(8+! 0/-! 8(-8A2*-K! &(#)2%3&'-*#4%4! ,56! '%<92*'%&K! O! y2! /0! '+%! %>'-*8'%4! ,56!

0-/<!%*8+!&*<92%!D*&!&A=H%8'%4!'/!-/22(#)!8(-82%!*<92(0(8*'(/#!YW%<92(I+(i!U;!?%*2'+8*-%K!

I(&8*'*D*.K!5MZ!*88/-4(#)!'/!'+%!<*#A0*8'A-%-k&!(#&'-A8'(/#&L!W+(&!W%<92(I+(!9-/4A8'!D*&!

4(2A'%4! '%#30/24! *#4! A&%4! *&! '+%! '*-)%'! 0/-! 4%)%#%-*'%! IEXL! W+%! \R! y2! IEX! <(>'A-%!

8/#'*(#%4!O!F!69%>!H(N!,56!9/2.<%-*&%!YU%#%&%%!18(%#'(0(8K!1*#!,(%)/K!E6ZK!Om!69%>!H(N!

-%*8'(/#!=A00%-K!RL\!y:!/0!%*8+!9-(<%-K!RLQ!<:!45WI&K!*#4!O!µ2!/0! '+%!4(2A'%4!W%<92(I+(!

9-/4A8'L!W+%!'/A8+4/D#!IEX!8/#4('(/#&!D%-%!Y(Z!^!<(#!/0!(#('(*2!4%#*'A-*'(/#!*'!PS/Ei!Y((Z!

^Q! 8.82%&! /0! ]R! &%8! /0! 4%#*'A-*'(/#! YP\/EZK! S\! &%8! /0! *##%*2(#)! YS_/E! D('+! *! RLO/!

4%8-%*&%p8.82%ZK!PR!&%8!/0!%>'%#&(/#!Y_Q/EZi!*#4!Y(((Z!OR!<(#!/0!0(#*2!%>'%#&(/#!*'!_Q/EL!

! W+%!-%&A2'(#)!IEX!9-/4A8'&!D%-%!$(&A*2(j%4!A&(#)!)%2!%2%8'-/9+/-%&(&L!C#%!&*<92%K!

'+%!7*.=/-/!?*-=/-!%&'A*-.!8/#8%#'-*'%K!.(%24%4!<A2'(92%!IEX!9-/4A8'&!/0!4(00%-%#'!&(j%&K!

&/!'+%!=*#4!</&'!&(<(2*-!(#!&(j%!'/!'+%!9/&('($%!8/#'-/2!D*&!%>8(&%4!*#4!)%239A-(0(%4!Y~.</K!

"-$(#%K! E6ZL! W+%! $%-(0(%4! IEX! 9-/4A8'&! D%-%! )($%#! *! 9/2.3*4%#(#%! '*(2! A&(#)! 1()<*! W*B!

9/2.<%-*&%K!2()*'%4!(#'/!WCIC!W6!$%8'/-!Y"#$('-/)%#K!U-*#4!"&2*#4K!5gZ!*#4!&A=&%BA%#'2.!



$'!

'-*#&0/-<%4! (#'/! C#%1+/'"! 8/<9%'%#'! 970 #%6"! Y"#$('-/)%#Z! *#4! 92*'%4! D('+! m3)*2! YQR!

<)p<2ZL! b+('%! 8/2/#(%&! D%-%! 9(8@%4! *#4! (#&%-'&! D%-%! &(j%! $%-(0(%4! =.! IEX! D('+! :O^!

9-(<%-&L! S[! 82/#%&! 0-/<! %*8+! &*<92%!D%-%! 1*#)%-! &%BA%#8%4!D('+! '+%!:O^G! 9-(<%-! =.!

7%8@<*#!U%#/<(8&!Y,*#$%-&K!:6ZL!!

*)=>)0#).(0(-?2"28.1%BA%#8%&!D%-%!'-(<<%4!0/-!BA*2('.!*#4!$%8'/-!-%</$*2!A&(#)!

1%BA%#8+%-!YU%#%!E/4%&K!6##!6-=/-K!:"ZL!W-(<<%4!&%BA%#8%&!D%-%!8/<9*-%4!*)*(#&'!'+%!

U%#=*#@! #/#3-%4A#4*#'! Y#-Z! 4*'*=*&%! A&(#)! *! =*'8+! 7N61Wm! &%*-8+! Y8A'/00! %fLR\Z! '/!

8/#0(-<!'+*'!'+%!*<92(8/#&!D%-%!&(<(2*-!'/!'+%!:EI!/0!@#/D#!!"#$%&"$"'()L!1%BA%#8%&!'+*'!

4(4! #/'! +*$%! 7N61Wm! &(<(2*-('.! '/! !"#$%&"$"'()! D%-%! 8/#&(4%-%4! '/! =%! #/#&9%8(0(8!

*<92(0(8*'(/#!*#4! '+%-%0/-%! -%</$%4! 0-/<! 0A-'+%-!*#*2.&%&L!!"#$%&"$"'()! &%BA%#8%&!D%-%!

-%8/$%-%4!D('+!+()+!%00(8(%#8.!0-/<!</&'!%#$(-/#<%#'&K!D('+!'+%!%>8%9'(/#!/0!'+%!&%D*)%!

&*<92%K!(#!D+(8+!z]Re!/0!'+%!&%BA%#8%4!82/#%&!D%-%!#/'!&(<(2*-!'/!!"#$%&"$"'()L!!.

1%BA%#8%&! D('+! 7N61Wm! &(<(2*-('.! '/!!"#$%&"$"'()! D%-%! 4%-%92(8*'%4! *'! '+%! P_e!

#A82%/'(4%! 2%$%2!A&(#)!G*&'U-/A9! ""! YgA!%'! *2!QRR]ZK!D+(8+!D*&!*2&/!A&%4! '/! 8/<9A'%! '+%!

1+*##/#3b%(#%-! ,($%-&('.! "#4%>! Y1+*##/#! *#4! b%*$%-! OPSPZL! W+%! &%BA%#8%&! D%-%!

9-/$(&(/#*22.!'-*#&2*'%4!(#'/!*<(#/!*8(4!0/-<*'!*#4!*2()#%4!A&(#)!'+%!E2A&'*2b!*2)/-('+<!(#!

:;U6\!D('+!&A=&%BA%#'!<*#A*2!*4HA&'<%#'!YW*<A-*!%'!*2!QROOZL!60'%-!/='*(#(#)!/9'(<*2!

*<(#/! *8(4! *2()#<%#'K! '+%! *2()#<%#'! D*&! =*8@3'/))2%4! *#4! %>9/-'%4! 0/-! 9+.2/)%#%'(8!

8/#&'-A8'(/#L! W+%! 9+.2/)%#.! (#! G()A-%! OLQ! D*&! )%#%-*'%4! A&(#)! '+%! I+.:N! 9*8@*)%!

YUA(#4/#! %'! *2! QRORZi! *! <*>(<A<32(@%2(+//4! <%'+/4! %<92/.(#)! '+%! UWX! </4%2! D('+!

&A99/-'!$*2A%&!4%'%-<(#%4!=.!*99-/>(<*'%!N(@%2(+//43X*'(/!W%&'!Y6#(&(</$*!*#4!U*&8A%2!

QRR]ZL!W+%!9+.2/)%#.!(#!G()A-%!OL^!(&!*!<*>(<A<32(@%2(+//4!'-%%!)%#%-*'%4!(#!'+%!G*&'W-%%!

9*8@*)%! YI-(8%! %'! *2! QRRPZ! A&(#)! '+%! b+%2*#36#43U/24<*#! -%&(4A%! </4%2! 0-/<! *!



$(!

<*>(<A<32(@%2(+//4! '-*(#(#)! l(#'-%%k! )%#%-*'%4! (#! :;U6\! 0-/<! *! E2A&'*2b! *2()#<%#'!

YW*<A-*!%'!*2!QROOZL!W+%!82*4%3=*&%4!+(44%#!:*-@/$!</4%2&!8/<=(#%4!(#!1A992%<%#'*-.!

G()A-%!OLO!D%-%!8*28A2*'%4!A&(#)! l+<<=A(24k!D('+(#! '+%!?::;X^LR!9*8@*)%!Y;44.!QRR[Z!

*#4!$(&A*2(j%4!A&(#)!N/)/:*'!Y18+A&'%-37�8@2%-!%'!*2!QRRSZL!

@%+%-%3?.!%')-"03.%<.A%B>2C%&"$>2)28.1'-A8'A-*2!</4%2&!/0! )/@A&+/$(-A&!:EI&!

D%-%!=A(2'!A&(#)! '+%!+/</2/).!</4%23=A(24(#)!9*8@*)%!!IO9C9E! Yg*#)!%'! *2!QROQZL!W+%!

0A2232%#)'+!:EI!&%BA%#8%&!/0! '+%!-%0%-%#8%!%>'*#'!)/@A&+/$(-A&%&!Y&(>!E+2*<.4(*!9+*)%&K!

16X&&!OxQK! 74!:?Q@Z! D%-%! *2()#%4! *)*(#&'! '+%! :EI! /0! !"#$%&"$"'()! D('+! *$*(2*=2%!

&'-A8'A-%&! Y!mO_SK! 7*8'%-(/9+*)%! *29+*3^K! USK! 19`SZ! A&(#)! 5CK*H?CMPQ! YN*-@(#! %'! *2!

QRR_ZL!I-%&%#8%!/0! 2*-)%!(#&%-'(/#&!Ya[R!*<(#/!*8(4&Z!*'!'+%!^30/24!2//9!-%)(/#!*&!&%%#!(#!

19`S!9-/<9'%4!A&%!/0! '+%!9&%A4/3*'/<(8!</4%2!/0!19`S! (#&'%*4!/0! '+%!+()+%-3-%&/2A'(/#!

8/2(9+*)%&! Y!mO_SK! Ä^! *#4! USZ! </4%2&! *&! '+%! 9-(<*-.! '%<92*'%! 0/-! </4%2! =A(24(#)L!

1A9%-9/&('(/#!/0!'+%!+/</2/).!</4%2&!D*&!8*--(%4!/A'!(#!'+%!5IIH!9*8@*)%!Y;<&2%.!%'!*2!

QRORZL! W+%! /#2(#%! &%-$%-K! A849E'<Q0 YE*--(22/3W-(99! %'! *2! QRRPZK! D*&! A&%4! '/! )%#%-*'%! *!

8*9&(4! 8/<9/&%4! /0! ]R! (4%#'(8*2! 8/9(%&! /0! '+%!:EI! =.! (8/&*+%4-*2!<*'-(>!<A2'(92(8*'(/#!

YG()!OLOZL!K5*JM5R8!9E?!YI%''%-&%#!%'!*2!QRRSZ!D*&!A&%4!'/!8*28A2*'%!9%-8%#'!8/#&%-$*'(/#!

$*2A%&!=*&%4!/#!'+%!9-%&%#8%!/0!'+%!</&'!9-%$*2%#'!-%&(4A%!*'!*!9*-'(8A2*-!9/&('(/#!(#!'+%!

*2()#<%#'!/0! *22! '+%! &%2%8'%4! )/@A&+/$(-A&%&L!W+%&%! $*2A%&!D%-%!9-/H%8'%4!/#'/! *! -(==/#!

-%9-%&%#'*'(/#! /0! E+9O! A&(#)!4+!IC! Y18+-�4(#)%-K! NNEZL! 1A-0*8%! -%9-%&%#'*'(/#! /0! E+9O!

D*&!)%#%-*'%4!(#!K5*JM5R8!9E?70

.

!

!



$)!

/16TMJ6!D4@!0B65T66BA47!

! 7A(24(#)! A9/#! '+%! (#('(*2! 4(&8/$%-.! /0! )/@A&+/$(-A&%&! (#! *! D(4%! -*#)%! /0! #*'A-*2!

%#$(-/#<%#'&K! '+(&! &'A4.! 4%&()#%4! *! 4%)%#%-*'%! IEX! *&&*.! '/! *<92(0.! *! 9/-'(/#! /0! '+%!

)/@A&+/$(-A&!<*H/-!8*9&(4!9-/'%(#!Y:EIZL!62'+/A)+!'+%!*<92(0(8*'(/#!/0!)%#%&!8/#&%-$%4!

D('+(#! &9%8(0(8! $(-*2! 0*<(2(%&! Y(L%LK! &()#*'A-%! )%#%&Z! (&! 8/<</#2.! A&%4! '/! %>92/-%! '+%!

4($%-&('.!*#4!%#$(-/#<%#'*2!4(&'-(=A'(/#!/0!4&,56!9+*)%&!Y%L)LK!G(2h%!%'!*2!QRR\ZK!'+(&!(&!'+%!

0(-&'! &'A4.! '/! %>*<(#%! &&,56! 9+*)%! 4($%-&('.!D('+! &A8+! *#! *99-/*8+L! W+%! )/@A&+/$(-A&!

:EI! *<92(8/#! 8/#'*(#&! -%)(/#&! /0! =/'+! 2/D! *#4! +()+! 8/#&%-$*'(/#K! 9-%&%#'(#)! *#! (4%*2!

'*-)%'!0/-!&'A4.(#)!'+%!4($%-&('.!/0!'+%&%!9+*)%&!(#!'+%!%#$(-/#<%#'L!W+%!\k!9/-'(/#!/0!'+%!

*<92(8/#! (&! 4/<(#*'%4! =.! '+%! +.9%-$*-(*=2%K! '+-%%0/24! (#'%-*8'(/#! 2//9K! D+(2%! '+%! ^k!

9/-'(/#! (#82A4%&! '+-%%! /0! '+%! %()+'! #3&+%%'&! Y#G3#UZ! '+*'! 8/<9-(&%! '+%! l#3=*--%2k! </'(0!

8/<</#!'/!*22!!"#$%&"$"'()!Y7A22!%'!*2!QRRRZ!*&!D%22!*&!<*#.!/'+%-!$(-*2!0*<(2(%&!D('+!WfO!

8*9&(4&!Y6)=*#4H%3:8T%##*!*#4!T2%(#&8+<(4'!QROOZL!!!

U/@A&+/$(-A&! :EI&! D%-%! -%8/$%-%4! 0-/<! *22! %#$(-/#<%#'&! '%&'%4! Y0-%&+D*'%-K!

%&'A*-(#%K! &%4(<%#'&K! &%D*)%ZL!6! '/'*2!/0!\^_!&%BA%#8%&!D%-%! -%'*(#%4! 0/22/D(#)!7N61Wm!

9*-&(#)K! D+(8+! D%-%! '+%#! 4%-%92(8*'%4! D('+(#! %*8+! &*<92%! *'! P_e! (4%#'('.! D('+! )*9&K!

.(%24(#)! ^O\! &%BA%#8%&! 0/-! 4/D#&'-%*<! *#*2.&%&! YU%#=*#@! 688%&&(/#! 5/L! TG][PQQ]! 3!

TG][P\SRZK!D+(8+!*-%!-%9-%&%#'%4!(#!'+%!G()A-%!OLQ!9+.2/)%#.L!5/'*=2.K!'+%!*$%-*)%!&(j%!/0!

'+%!*2()#%4!*<92(8/#&!0-/<!'+%!%#$(-/#<%#'*2!&*<92%&!D*&!]^]!±!QQ!#'K!8/<9*-%4!'/!_R\!±!

^Q! #'! (#! '+%! E+2*<.4(*! 9+*)%&L! W+%! 4(00%-%#8%! (#! 2%#)'+! =%'D%%#! %#$(-/#<%#'*2! *#4!

8A2'A-%4! )/@A&+/$(-A&%&!D*&! 2*-)%2.! 4-($%#! =.! 4(00%-%#8%&! (#! '+%! 2%#)'+! /0! '+%! '+-%%0/24!

2//9i!(#!'+%!E+2*<.4(*!9+*)%&!'+%!2//938/4(#)!-%)(/#!+*4!*#!*$%-*)%!2%#)'+!/0!Q^R!±!Q^!#'!

D+(2%!(#!'+%!%#$(-/#<%#'*2!&*<92%&!'+%!&*<%!-%)(/#!*$%-*)%4!O]]!±!OP!#'L!W+%!&<*22%-!&(j%!



$*!

/0!%#$(-/#<%#'*2!9+*)%!*<92(8/#&!*&!8/<9*-%4!'/!8A2'A-%4!(&/2*'%&!+*&!*2&/!=%%#!-%9/-'%4!

0/-! 4&,56! 9+*)%&! Y7-%('=*-'! %'! *2! QRRSZK! *2'+/A)+! '+%! -%*&/#! 0/-! '+(&! 4(&8-%9*#8.! (&!

A#@#/D#L!!

6!8*9&(4!+/</2/).!</4%2!D*&!)%#%-*'%4!'/!%>*<(#%!'+%!*<92(8/#!0-/<!*!&'-A8'A-*2!

9%-&9%8'($%L!?()+3-%&/2A'(/#! 8-.&'*2! &'-A8'A-%&!D('+!z^3^L\!Å! -%&/2A'(/#! *-%! *$*(2*=2%! 0/-!

=*8'%-(/9+*)%&!!mO_S!YI,7!",J!O6NCZK!6^!YI,7!",J!O:C]ZK!*#4!US!YI,7!",J!OUGGZK!D+(8+!

*-%! *22! <%<=%-&! /0! '+%! %#'%-/=*8'%-(*3(#0%8'(#)! l'-A%k! :(8-/$(-A&0 )%#A&! Y0*<(2.!

!"#$%&"$"'()ZL! 1'-A8'A-%&! /0! l'-A%k! :(8-/$(-A&! 8*9&(4&! =.! m3-*.! 8-.&'*22/)-*9+.! -%$%*2%4!

(#'%-#*2! *#4! %>'%-#*2! &8*00/24(#)! 9-/'%(#&K! *! &9(@%39-/'%(#! *#4! ,563=(#4(#)! 9-/'%(#&!

Y#*<%4!7K!,K!U!*#4!M!-%&9%8'($%2.ZK!(#!*44('(/#!'/!'+%!<*H/-!8*9&(4!9-/'%(#!G!Y,/@2*#4!%'!*2!

OPP_ZL!?/D%$%-K! '+%!#A82%/'(4%32%$%2!&%BA%#8%! (4%#'('.!/0! '+%!:EI&!/0! '+%!#(#%!-%0%-%#8%!

)/@A&+/$(-A&%&!'/!'+/&%!&'-A8'A-*22.!-%&/2$%4!l'-A%k!<(8-/$(-A&%&0/#2.!-*#)%4!=%'D%%#!O[3

QReL!6!#/'*=2%!4(00%-%#8%!=%'D%%#!'+%!)/@A&+/$(-A&!'*-)%'%4!=.!'+(&!&'A4.!*#4!'+%!l'-A%k!

<(8-/$(-A&!:EI&! (&! '+*'! '+%! l'-A%k!<(8-/$(-A&%&! 4/! #/'! 8*--.! 2*-)%! (#&%-'(/#&! 2//9&! Ya[R!

-%&(4A%&Z!=%'D%%#!&'-*#4&!Ç;!*#4!ÇG!0/A#4!*'!'+%!^30/24!*>(&!/0!&.<<%'-.!Y&%%!G()!OLOZL!

62'+/A)+!'+%-%!*-%!#/!+()+3-%&/2A'(/#!</4%2&!0/-!)/@A&+/$(-A&%&K!*!9&%A4/3*'/<(8!

Q_Å! -%&/2A'(/#!</4%2! 0/-! '+%! )/@A&+/$(-A&! 19`S!=A(2'! (#'/! 8-./3-%8/#&'-A8'%4!4%#&('.! (&!

*$*(2*=2%! YE+(9<*#! %'! *2! OPP[ZL! W+%!<*H/-! 8*9&(4! 9-/'%(#! %#8/4%4! =.! '+%! )/@A&+/$(-A&!

19`S!(&!+/</2/)/A&!'/!'+%!G!9-/'%(#&!(#!%#'%-/=*8'%-(*2!l'-A%k!<(8-/$(-A&%&!Y2(@%!!mO_SK!*^K!

!T! *#4! USZ! *#4! &+*-%&! *! 8*#/#(8*2K! %()+'3&'-*#4%4! Ç3</'(0! YE+(9<*#! %'! *2! OPP[ZL! W+%!

)/@A&+/$(-A&! )%#/<%&! 4/! #/'! %#8/4%! 0/-! '+%! 9%#'*<%-(8! U! 9-/'%(#&K! D+(8+! 8-%*'%! &'*-3

&+*9%4!&9(@%&!*'!%*8+!/0!'+%!'D%2$%!0($%30/24!$%-'(8%&!/0!'+%!!mO_S!8*9&(4L!!"#&'%*4K!9&%A4/3

*'/<(8!</4%2(#)!/0! '+%!19`S!:EIK! '+%!/#2.!)/@A&+/$(-A&! 0/-!D+(8+!*!&'-A8'A-%!+*&!=%%#!



$+!

&/2$%4K! *2=%('! (#! 2/D! -%&/2A'(/#! 8-./3-%8/#&'-A8'%4! 4%#&('.K! &A))%&'%4! '+%! 9-%&%#8%! /0!

n<A&+-//<32(@%w!9-/'-A&(/#&!/#!'+%!&A-0*8%! 0/-<%4!=.!9-/<(#%#'! 2//9&! 0/A#4!*'!%*8+!^3

0/24! *>(&! /0! &.<<%'-.! /0! '+%! :EI! YE+(9<*#! %'! *2! OPP[ZL! W+%! )/@A&+/$(-A&%&! *2&/! 2*8@!

%>'%-#*2! &8*00/24(#)! 9-/'%(#&L! ?/D%$%-K! )/@A&+/$(-A&%&! 4/! %#8/4%! *! `I^! 8*9&(4! 9-/'%(#!

D+(8+!(&!2/&'!4A-(#)!'+%!<*'A-*'(/#!/0!9-/8*9&(4&!'/!(#0%8'(/A&!$(-(/#&!(#!E+2*<.4(*!9+*)%!

Q!YE2*-@%!%'!*2!QRRSZL! "#!&9('%!/0!&+*-(#)!*! 2/D!&%BA%#8%!+/</2/).K! ('&!-/2%! (&!8/#&(4%-%4!

*#*2/)/A&!'/!(#'%-#*2!&8*00/24!9-/'%(#!7L!

,A%!'/!'+%!82/&%-!&%BA%#8%!+/</2/).!*#4!9-%&%#8%!/0!'+%!'+-%%0/24!2//9K!'+%!19`S!

:EI!9&%A4/3*'/<(8!</4%2!D*&!A&%4!*&!*!'%<92*'%!'/!=A(24!*!+/</2/).!</4%2!0/-!E+9OL!6!

8/#&%-$*'(/#! 9%-8%#'*)%! 0/-! /A-! '/'*2! %#$(-/#<%#'*2! 4*'*! &%'! Y#f^O\! &%BA%#8%&Z! D*&!

8*28A2*'%4!A&(#)!K5*JM5R8!9E?0=*&%4!/#!'+%!9-%&%#8%!/0!'+%!</&'!9-%$*2%#'!-%&(4A%!*'!*!

9*-'(8A2*-!9/&('(/#!(#!'+%!0A22!*2()#<%#'L!W+%!8/#&%-$*'(/#!9%-8%#'*)%!D*&!9-/H%8'%4!/#'/!*!

'+-%*4%4!</4%2!/0!E+9O!(#!*!-%43'/3=2A%!&9%8'-A<!/0!'+%!2%*&'3'/3</&'!8/#&%-$%4!-%)(/#&!

0/-!'+%!*<92(0(%4!-%)(/#!&9%8(0(8*22.!YG()!OLOZL!!

7%8*A&%!/0! ('&!9-/<(#%#'K!&A-0*8%39-/'-A4(#)!2/8*'(/#!'+%! l'+-%%0/24!2//9k!+*&!=%%#!

9-%4(8'%4! '/! =%! (<9/-'*#'! 0/-! +/&'! &9%8(0(8('.! (#! '+%! )/@A&+/$(-A&! 19`S! YE+(9<*#! %'! *2!

OPP[ZL!6&! 0A-'+%-!%$(4%#8%! 0/-! '+(&!+.9/'+%&(&K! *#!%>9%-(<%#'*2! &'A4.!4%</#&'-*'%4! '+*'!

'+-%%!E+2*<.4(*!9+*)%&!D('+!'+%!&*<%!&%BA%#8%!(#!'+%(-!'+-%%0/24!2//9!</'(0!+*4!'+%!&*<%!

+/&'3(#0%8'($('.! -*#)%! Y;$%-&/#! %'! *2L! QRR^ZL! ! W+%! -%9/-'%4! +.9%-$*-(*=(2('.! D('+(#! '+(&!

-%)(/#! (&! '+%-%0/-%! *! 9-/9/&%4!<%8+*#(&<! 0/-! *88%&&(#)!#%D!+/&'! '.9%&L!CA-! *))-%)*'%4!

8/#&%-$*'(/#! *#*2.&(&! 0/A#4! &(<(2*-! +.9%-$*-(*=(2('.! (#! '+%! '+-%%0/24! 2//9&! /0!

%#$(-/#<%#'*2! )/@A&+/$(-A&! :EI! &%BA%#8%&K! D('+! 8/#&%-$*'(/#! $ORe! 0/-! <A8+! /0! '+%!

2%#)'+!YG()!OLOZL!!



$,!

C#2.!*'!'+%!4/D#&'-%*<!=*&%!/0!'+%!'+-%%0/24!9-/'-A&(/#!D+%-%!'+%-%!(&!*!9-/<(#%#'!

%3+%2(>! 4(4! '+%! -%&(4A%! 8/#&%-$*'(/#! -(&%! '/! a\ReL! W+(&! +%2(>! (&! /#%! /0! '+%! </&'! +()+2.!

8/#&%-$%4!</'(0&!/0! '+%&%!*<92(8/#&!*#4! (<92(%&! '+*'! ('! (&! (#+%-%#'! '/! '+%!%#$(-/#<%#'*2!

)/@A&+/$(-A&%&!*&! ('! (&! '/!19`S!*#4!!mO_S3'.9%!9+*)%&! 0/-!D+(8+! '+%!&'-A8'A-%! (&!@#/D#!

YE+(9<*#!%'!*2!OPP[i:8T%##*!%'!*2!OPPQi:8T%##*!%'!*2!OPP]ZL!

W+%!-%&(4A%&!9*-'(8(9*'(#)!(#!'+%!0/-<*'(/#!/0!'+%!0(-&'!#3&'-*#4!4/D#&'-%*<!/0!'+%!

'+-%%0/24!(#&%-'(/#!2//9K!ÇG!YE+(9<*#!%'!*2!OPP[ZK!D+(8+!(&!9*-'!/0!'+%!%()+'!&+%%'!Ç3=*--%2!

8/-%K!+*4!8/#&%-$*'(/#!$*2A%&!/0!*99-/>(<*'%2.!\ReL!W+(&!8/#&%-$*'(/#!9%-8%#'*)%!(#!'+%!

*2()#%4!-%&(4A%&!-*9(42.!4%)%#%-*'%4!(#!'+%!&A88%%4(#)!2//9!8/##%8'(#)!&'-*#4&!ÇG!*#4!ÇUL!

W+%!4%)%#%-*'%!8/##%8'(#)!2//9!(&!</4%2%4!'/!(#'%-*8'!D('+!0/A-!/'+%-!9-/'%(#!</#/<%-&!

*'! '+%! 0($%0/24! *>(&! /0! &.<<%'-.K! 8/#'-*$%#(#)! '+%! 9*-*4()<! /0! <A2'(<%-(8! (#'%-*8'(/#!

0/-8(#)!)%#%'(8!9A-('.! Y7*+*4A-!*#4! M*#(#!QRR[ZL!W+%! -%&(4A%&! (#! &'-*#4&!ÇU!*#4!Ç?!+*4!

&A88%&&($%2.!+()+%-!2%$%2&!/0!8/#&%-$*'(/#K!-(&(#)!'/!2%$%2&!)-%*'%-!'+*#![ReL!W+%!+()+!2%$%2!

/0!8/#&%-$*'(/#!<*(#'*(#%4!*'!'+%!Ç38/-%!*#4!Ä3+%2(8*2!-%)(/#&!&A))%&'&!'+%!(<9/-'*#8%!/0!

'+%&%!-%&(4A%&!(#!$(-*2!8*9&(4!*&&%<=2.L!1'-*#4!Ç?!-A#&!(#'%-#*22.!'+-/A)+!'+%!8/-%!/0!'+%!

&'-A8'A-%K!%<%-)(#)!'/!9*-'(8(9*'%!(#!*!'D/0/24!(#'%-*8'(/#!D('+!*#!*4H*8%#'!</#/<%-!*'!'+%!

'D/0/24!*>(&!/0!&.<<%'-.K!(#4(8*'%4!=.!'+%!/$*2!(#!G()A-%!OLOL!X%&(4A%&!(#!'+%!2//9!%<%-)(#)!

0-/<!'+(&!&'-*#4!&+/D!*!-*9(4!&+(0'!0-/<!*!+()+!'/!2/D!$*2A%!/0!8/#&%-$*'(/#!9%-8%#'*)%L! 

C$%-*22K! '+%! %#$(-/#<%#'*2! )/@A&+/$(-A&!:EI! *<92(8/#&! &+/D! 9//-! 8/#&%-$*'(/#!

/#!'+%!&A-0*8%3%>9/&%4!-%)(/#&K!D+(2%!<*(#'*(#(#)!+()+!8/#&%-$*'(/#!*'!'+%!(#'%-(/-!/0!'+%!

8*9&(4L! W+(&! </4%2! &A))%&'&! '+*'! '+%! +()+! &%BA%#8%! *#4! 9/&&(=2.! &'-A8'A-*2! $*-(*#8%! *'!

'+%&%!&A-0*8%3%>9/&%4!-%)(/#&!<*.!0*8(2('*'%!-*9(4!8/3%$/2A'(/#!/0!9+*)%&!D('+!'+%(-!+/&'&!

*#4!*22/D!0/-!%>92/-*'(/#!/0!#%D!+/&'!&9*8%!Y7-%('=*-'!QROQiI*'%-&/#!%'!*2!QRORZL!



%-!

I+.2/)%#(%&! =A(2'! D('+! '+%! 0A2234*'*&%'! *2()#<%#'! .(%24%4! 8+*/'(8K! (--%9-/4A8(=2%!

'-%%&! 4A%! '/! *#! (#*=(2('.! '/! *2()#! '+%! +()+2.! 4($%-)%#'! '+-%%0/24! 2//9! -%)(/#! YÉORe!

8/#&%-$*'(/#ZL! F9/#! -%</$*2! /0! '+%! '+-%%0/24! 2//9! -%)(/#K!</-%! -/=A&'! *2()#<%#'&!D%-%!

*8+(%$%4K!-%$%*2(#)!*!9+.2/)%#.!D('+!<*#.!2/#)3=-*#8+!&(#)2%'/#&!*#4!82A&'%-%4!82*4%&!/0!

$*-.(#)!8/+%&(/#L!,%&9('%!'+%!0*8'!'+*'!*22!'+%!E+2*<.4(*!9+*)%&!D%-%!(#82A4%4!*&!-%0%-%#8%!

)%#/<%&! D+%#! 4%&()#(#)! '+%! 4%)%#%-*'%! 9-(<%-&! A&%4! (#! '+(&! &'A4.K! '+%! %#$(-/#<%#'*2!

*<92(8/#&!*-%!/#2.!4(&'*#'2.!-%2*'%4!'/!'+%&%!8A2'A-%4!(&/2*'%&!YG()!OLQZL!W+%!'()+'!82*4(#)!/0!

'+%!8A2'A-%4!)/@A&+/$(-A&!&%BA%#8%&!*4H*8%#'!'/!'+/&%!-%8/$%-%4!(#!'+(&!&'A4.K!8/<=(#%4!

D('+!'+%!*0/-%<%#'(/#%4!0(#4(#)!/0!*=%--*#'2.32/#)!'+-%%0/24!2//9&!(#!'+%!8A2'A-%4!(&/2*'%&K!

-%(#0/-8%&! '+%! #/'(/#! '+*'! '+%! l'.9%! &'-*(#&k! 0/-! '+%! )/@A&+/$(-A&%&! *-%! #/'! 82/&%!

-%9-%&%#'*'($%&!/0! '+%!&&,56!9+*)%&! '+*'!4/<(#*'%! (#! '+%!%#$(-/#<%#'L! "'! (&!#/'*=2%! '+*'!

&/<%! /0! '+%! -%8/$%-%4! &%BA%#8%&! 4(4! 82A&'%-! D('+! 16X&&!O! *#4! 16X&&!QK! A#8A2'A-%4!

)/@A&+/$(-A&%&! '+*'! D%-%! *&&%<=2%4! 0-/<! *! <%'*)%#/<(8! &A-$%.! /0! '+%! 1*-)*&&/! 1%*!

YWA8@%-!%'!*2!QROOZL!

C$%-*22K! *#! %>'-%<%2.! =-/*4! 4($%-&('.! /0! #/$%2! )/@A&+/$(-A&! :EI! &%BA%#8%&! D*&!

-%8/$%-%4! D('+! '+%&%! 9-(<%-&K! -%02%8'(#)! -%&A2'&! &%%#! (#! &()#*'A-%! )%#%! *<92(0(8*'(/#!

&'A4(%&!/0!4&,56!9+*)%&!Y%L)LK!YG(2h%!%'!*2!QRR\iU/24&<('+!%'!*2!QROOZZL!W+%!-%8/$%-%4!2%$%2!

/0!)/@A&+/$(-A&!:EI!4($%-&('.!$*-(%4!*8-/&&!'+%!4(00%-%#'!%#$(-/#<%#'&L!W+(&!(&!BA*#'(0(%4!

(#! W*=2%! OLO! A&(#)! '+%! 1+*##/#3b(%#%-! ,($%-&('.! "#4%>! Y1+*##/#! *#4!b%*$%-! OPSPZ! *&!

8/<9A'%4! (#! G*&')-/A9""! YgA! %'! *2! QRR]ZL! W+(&! 4($%-&('.! <%'-(8! +*&! =%%#! 8-('(8(j%4! *&!

9-/$(4(#)!*!=(/2/)(8*22.!<%*#(#)2%&&!#A<%-(8*2!/A'9A'!(#!2/)%!l#*'&kK!*&!D%22!*&!=%(#)!+()+2.!

&%#&('($%! '/! (#%>+*A&'($%! l&9%8(%&k! &*<92(#)! Y:*)A--*#! QRRSZK! *! &+/-'8/<(#)! 0-/<! /A-!

9%-&9%8'($%! &(#8%! ('! (&! +()+2.! A#2(@%2.! '+*'! D%! +*$%! %>+*A&'($%2.! &*<92%4! *22! /0! '+%!



%$!

)/@A&+/$(-A&!l&9%8(%&k!0-/<!%$%#!'+%!</&'!+/</)%#/A&!/0!/A-!&*<92%!&('%&L!GA-'+%-</-%!('!

(&!9/&&(=2%!'+*'!8%-'*(#!<%'+/4&!A&%4!'/!9-/8%&&!/A-!&*<92%&!Y%L)LK!E&E2!8%#'-(0A)*'(/#Z!<*.!

+*$%! =(*&%4! '+%! -%8/$%-.! /0! )/@A&+/$(-A&%&L! ?/D%$%-K! &(#8%! *99-/>(<*'%2.! %BA*2!

&%BA%#8(#)! %00/-'&! D%-%! *992(%4! '/! %*8+! &('%! '+%&%! 4($%-&('.! %&'(<*'%&! *-%! A&%0A2! 0/-!

8/<9*-(&/#!=%'D%%#!&('%&! Y1/%'*%-'!*#4!?%(9!OPPRZL!W+%!&%D*)%!&('%!D*&!%>82A4%4! 0-/<!

'+%! 4($%-&('.! 8*28A2*'(/#! =%8*A&%! /0! '+%! &<*22%-! #A<=%-! /0! &%BA%#8%&! 0-/<! '+(&! &('%L! W+%!

6#'*-8'(8!&%4(<%#'!&*<92%&!D%-%!8+*-*8'%-(j%4!=.!%>'-%<%2.!+()+!4($%-&('.!D('+!1+*##/#!

&8/-%&!%>8%%4(#)!^!#*'&L!62</&'!*22!/0!'+%!8/<=(#%4!OP]!*<92(8/#&!0-/<!6#'*-8'(8!&%4(<%#'!

&*<92%&! D%-%! A#(BA%! Y(L%LK! ÉP_e! (4%#'(8*2ZK! 4%</#&'-*'(#)! '+*'! 0*-! </-%! &%BA%#8(#)! (&!

#%%4%4! '/! 8/<9-%+%#&($%2.! 4/8A<%#'! '+%! )/@A&+/$(-A&! 4($%-&('.! (#! 6#'*-8'(8! <*-)(#!

<*-(#%! &%4(<%#'&L! W+%! #%>'! +()+%&'! 4($%-&('.! D*&! -%8/$%-%4! 0-/<! '+%! 7*.=/-/! ?*-=/-!

%&'A*-.K!2(@%2.!4A%!'/!('&!8/<=(#*'(/#!/0!<*-(#%!*#4!'%--%&'-(*2!-A#/00!(#9A'&L!W+%!-($%-(#%!

&.&'%<&! Y?(22&=/-/A)+! X($%-K! b*22! 19-(#)&Z! +*4! *#! (#'%-<%4(*'%! 2%$%2! /0! 4($%-&('.L! W+%!

2/D%&'!4($%-&('.!D*&!0/A#4!(#!'+%!9-(&'(#%!G2/-(4*!&9-(#)!&('%!YW+-%%!1(&'%-&!19-(#)&ZK!D+%-%!

'+%!S]!&%BA%#8%&!/='*(#%4!4%-%92(8*'%4!(#'/!/#2.!]!lA#(BA%k!&%BA%#8%&L!!!

W+%!9+.2/)%#%'(8!*#*2.&(&!-%$%*2&!&/<%!82A&'%-(#)!=.!&*<92%!'.9%!*#4!2/8*'(/#!YG()!

OLQZL! W+%!9-(<*-.!9*-'('(/#! (#! '+%! '-%%! Y(#4(8*'%4!=.! *! 4*&+%4!=2*8@! 2(#%Z! (&! =%'D%%#! '+%!

6#'*-8'(8! &%4(<%#'! &%BA%#8%&! Y=2A%! &BA*-%&! (#! E2*4%! O°6K! &+*4%4! =.! &('%Z! *#4! '+%! /'+%-!

&*<92%&K!D+(8+!*22!/-()(#*'%4!0-/<!G2/-(4*K!F16!YE2*4%!O°7ZL!,A%!'/!'+%!2(<('%4!#A<=%-!/0!

&*<92%&!*#*2.j%4! (#! '+(&!&'A4.!*#4! '+%!#A<=%-!/0!$*-(*=2%&!4(00%-%#'(*'(#)!%*8+!&('%K! ('! (&!

#/'!9/&&(=2%!'/!4%'%-<(#%!D+(8+!$*-(*=2%!Y%L)LK!)%/)-*9+.K!'%<9%-*'A-%K!4%9'+K!&*2(#('.Z!/-!

8/<=(#*'(/#! /0! $*-(*=2%&! (&! -%&9/#&(=2%! 0/-! '+(&! 4(8+/'/<.! (#! '+%! 4*'*L! "#'%-%&'(#)2.K! '+%!

/#2.!/'+%-!&*<92%!'.9%!'/!-%8-A('!(#'/!'+%!-()+'3+*20!/0!'+%!'-%%!(#!*#.!&()#(0(8*#'!*=A#4*#8%!



%%!

*2&/! /-()(#*'%4! 0-/<! =-*8@(&+! &%4(<%#'&! Y9(#@! &BA*-%&K! '*@%#! 0-/<! '+%! &+*22/D! D*'%-!

(#'%-0*8%!/0!b*22!;&'A*-.ZK!&A))%&'(#)!'+*'!E2*4%!O/6!&%BA%#8%&!<*.!=%!</-%!9-%$*2%#'!(#!

&*2(#%!&%4(<%#'&!'+*#!'+/&%!=%2/#)(#)!'/!E2*4%!O/7!YG()!OLQZL!!

W+%!9/(#'3&/A-8%!-*4(*'(/#!/0! &%$%-*2! &%BA%#8%!82A&'%-&!&+/A24!=%!8/#&(4%-%4!*&!*!

0*2&%! *''-*8'(/#! /0! &%$%-*2! 2/#)3=-*#8+%&i! '+%-%! &+/A24! =%! A#4%-2.(#)! &%BA%#8%! &(<(2*-('.!

*</#)!'+%!)-/A9%4!=-*#8+%&!=A'!'+%!9/(#'!&/A-8%!-//'(#)!/0!'+%!82A&'%-!(&!*#!*-'(0*8'!/0!'+%!

-*4(*'(#)! '-%%! 4(*)-*<L! ?/D%$%-K! &%$%-*2! &%8/#4*-.! 82*4%&! D('+! +()+! &A99/-'! D%-%!

(4%#'(0(%4! (#! '+%!4*'*K! %&9%8(*22.! 0-/<! '+%!O°7!9/-'(/#!/0! '+%! '-%%L!5/'%D/-'+.! &%8/#4*-.!

82*4%&! (#82A4%J! 82*4%! Q°6K! 9/9A2*'%4! %>82A&($%2.! D('+! &%D*)%! &%BA%#8%&i! 82*4%! Q°7K!

9/9A2*'%4! *2</&'! %>82A&($%2.! =.! &9-(#)! D*'%-! &%BA%#8%&i! '+%! &9-*D2(#)! 82*4%! Q°E! /0!

&*2'D*'%-! *#4! 6#'*-8'(8! &%4(<%#'! &%BA%#8%&i! 82*4%! Q°,K! 8/#'*(#(#)! &%BA%#8%&! 0-/<! 'D/!

&*2'D*'%-!&('%&i!*#4!Q°;!D+(8+!8/#'*(#&!*!<(>'A-%!/0!&9-(#)D*'%-!*#4!&*2'D*'%-!&%BA%#8%&!

(#82A4(#)!16X&&!OK!&/<%D+*'!-%</$%4!/#!*!2/#)!=-*#8+!YG()!OLQZL!5/#%!/0!'+%!&*<92%!&('%&!

Y(8/#! 8/2/-&Z! /-! &*<92%! '.9%&! Y(8/#! &+*9%&Z! &+/D&! %>82A&($%! -%8-A('<%#'! (#'/! *! &(#)2%!

</#/9+.2%'(8!82*4%!'+*'!D/A24!=%!'+%!+*22<*-@!/0!9A-%!%#$(-/#<%#'*2!0/-8(#)L!W/!+()+2()+'!

'+%! =(/8+%<(8*2! 4(00%-%#8%&! 4-($(#)! '+%! '/9/2/).! /0! '+%! 9+.2/)%#.! (#! G()A-%! OLQK! '+%!

&%BA%#8%&! =%2/#)(#)! '/! %*8+! /0! '+%&%! Q°! 82*4%&! D%-%! *2()#%4! *#4! ?::! 2/)/&! D%-%!

)%#%-*'%4!A&(#)!?::=A(24!Y;44.!QRR[Z!*#4!$(&A*2(j%4!A&(#)!N/)/:*'!Y18+A&'%-37�8@2%-!%'!

*2!QRRSZL!W+%!?::!9-/0(2%&!/0!%*8+!82*4%!D%-%!<*#A*22.!*2()#%4!-%2*'($%!'/!%*8+!/'+%-!(#!*#!

%00/-'!'/!HA>'*9/&%!+/</2/)/A&!-%)(/#&L!W+%!?::&!*-%!&+/D#!(#!1A992%<%#'*-.!G()A-%!OLOL!!

W/! 92*8%! '+%! 8A--%#'! 4*'*&%'! (#! '+%! 2*-)%-! 8/#'%>'! /0! !"#$%&"$"'()! 4($%-&('.K!

-%9-%&%#'*'($%!&%BA%#8%&!0-/<!'+-/A)+/A'!'+%!'-%%!(#!G()A-%!OLQ!D%-%!(#'%)-*'%4!(#'/!'+%!

8/<9-%+%#&($%!!"#$%&"$"'()!:EI!*2()#<%#'!8-%*'%4!=.!X/A>!%'!*2L!YQROQ=ZL!W+(&!*2()#<%#'!



%&!

D*&! &A992%<%#'%4!D('+! &%BA%#8%&!D('+! &'-/#)! )/@A&+/$(-*2! 7N61Wm!+('&! Y%3$*2A%ÑRLROZ!

0-/<!'D/!-%8%#'!<*-(#%!<%'*)%#/<(8!&'A4(%&i!*!&(#)2%!)/@A&+/$(-A&!8*9&(4!&%BA%#8%!0-/<!

'+%! 4*'*&%'! /0! N*=/#'h! *#4! 1A''2%! YQRO^Z! *#4! SO! &%BA%#8%&! 0-/<! '+%! -%8%#'! $(-*2!

8/<<A#('.! *#*2.&(&! /0! +*4/9%2*)(8! &%4(<%#'&! /00! /0! M*9*#! Yg/&+(4*! %'! *2! QRO^ZL! W+%!

-%&A2'(#)! 8/<=(#%4! 9+.2/)%#%'(8! '-%%! (&! $(&A*2(j%4! (#! G()A-%! OL^K! D+(8+! 8/#'*(#&! *&! *#!

/A')-/A9! '+%!!"#$%&"$"'()0 &A=0*<(2.! </&'! 82/&%2.! -%2*'%4! '/! 1%2./-%&"$",()30 '%#'*'($%2.!

#*<%4!'+%!4"#-%&"$",()!YX/A>!%'!*2!QROQ=ZL!!

b('+(#! '+%!1%2./-%&"$",()0 &A=0*<(2.K! X/A>! %'! *2L! YQROQ=Z! 4%9(8'%4! *! 9+.2/)%#%'(8!

'/9/2/).! 8/#&(&'(#)! /0! '+-%%! *99*-%#'2.! 8/+%-%#'! )-/A9&i! 'D/! /0! n;A@*-./'%3*&&/8(*'%4w!

*#4!/#%!/0!n;#$(-/#<%#'*2w!&'-*(#&!0-/<!0-%&+D*'%-!<%'*)%#/<%&!*&!D%22!*&!16X&&!Q!*#4!

74!:?QTL! C0! '+/&%! ;A@*-./'%3*&&/8(*'%4! 82A&'%-&! 0-/<! X/A>! %'! *2L0 YQROQ=ZK! '+%! 82*4%!

8/#'*(#(#)!+A<*#!)A'!*&&/8(*'%&!Y*&!D%22!*&!*!'A-@%.!)A'!*&&/8(*'%K!l:(8-/$(-A&!E6[QkZ!D*&!

+()+2.!&A99/-'%4!*#4!4(&'(#8'K!D+%-%*&! '+%!82A&'%-(#)!/0! '+%!E+2*<.4(*!9+*)%&!*#4!/'+%-!

+A<*#!)A'!*&&/8(*'%&!/88A9(%4!*#!A#&'*=2%!9/&('(/#!*4H*8%#'! '/! '+%!;#$(-/#<%#'*2!82*4%K!

D+(8+!&A))%&'%4!*!</-%!-%8%#'!4($%-)%#8%L!!

W+(&!'/9/2/).!(&!=-/*42.!-%8*9('A2*'%4!(#!/A-!%>9*#4%4!9+.2/)%#.!YG()!OL^ZK!D+%-%!*!

D%223&A99/-'%4! 82*4%! /0! %A@*-./'%3*&&/8(*'%&K! (#82A4(#)! 'A-@%.! )A'34%-($%4! E6[Q! *#4!

+A<*#!)A'!4%-($*'($%&K!8/#'(#A%&!'/!/88A-L!W+%!0*8'!'+*'!*!&(<(2*-!=(0A-8*'%4!'/9/2/).!+*&!

#/D! =%%#! -%9-/4A8%4! =.! =/'+! 9-(<%-3=*&%4! *#4! 9-(<%-3(#4%9%#4%#'! <%'*)%#/<(8!

<%'+/4&!YX/A>!%'!*2!QROQ=Z!&A))%&'&!'+*'!'+%-%!<*.!=%!*!'-A%!&92('!=%'D%%#!%#$(-/#<%#'*2!

*#4!%A@*-./'(83*&&/8(*'%4!1%2./-%&"$",()L!6992.(#)!IEX!9-(<%-&!4%&()#%4!=*&%4!/#!'+%&%!

%A@*-./'(83*&&/8(*'%4! &%BA%#8%&! '/! %#$(-/#<%#'*2! &*<92%&! D/A24! %#*=2%! 0A-'+%-!

*&&%&&<%#'!/0!'+(&!9+.2/)%#%'(8!&92('L!!



%'!

W+%! D%*@%-! %A@*-./'(83*&&/8(*'%4! 82*4%! 8/#'*(#(#)! '+%! E+2*<.4(*! 9+*)%&! 0-/<!

X/A>! %'! *27! YQROQ=Z!#/D!#%&'&!D('+(#! '+%! n;#$(-/#<%#'*22.34/<(#*'%4! 82*4%wK!D+(8+!+*&!

=%%#!&()#(0(8*#'2.!%>9*#4%4!'+-/A)+!'+(&!&'A4.L!"'!(&!#/'!&A-9-(&(#)!'+*'!'+%!9-(<%-&!A&%4!(#!

'+(&! &'A4.! *<92(0(%4! &%BA%#8%&! </&'! 82/&%2.! -%2*'%4! '/! '+%! E+2*<.4(*! 9+*)%&K! &(#8%! '+%!

9-(<%-&! D%-%! 4%&()#%4! =*&%4! 2*-)%2.! /#! '+%! E+2*<.4(*! 9+*)%&! Y]! /0! P! -%0%-%#8%!

&%BA%#8%&ZL!?/D%$%-K! *22! =A'!/#%!/0! '+%!*<92(8/#&! '+*'!D*&!)%#%-*'%4!A&(#)! '+%!9-(<%-&!

Y8/2/-%4! (8/#&Z! =%2/#)%4! '/! '+%! n;#$(-/#<%#'*22.34/<(#*'%4! 82*4%wK! -%)*-42%&&! /0! '+%!

&*<92%! '.9%! Y&%D*)%K! *BA*'(8K! &%4(<%#'ZL! b%! 2//@! 0/-D*-4! '/! 0A'A-%! D/-@! '%&'(#)! =/'+!

%#$(-/#<%#'*2! *#4! %A@*-./'%34%-($%4! D('+! '+%! &*<%! 9-(<%-! &%'&! '/! 4%'%-<(#%! D+%'+%-!

'+(&!9%-&(&'%#'!&92('!(&!*!-%*2!0%*'A-%!/0!'+%!)/@A&+/$(-*2!'/9/2/).L!

!

)A45MT6BA47!

W+%! 4(&8/$%-.! /0! 4($%-&%! &&,56! 9+*)%&! (#! *22! %#$(-/#<%#'&! '%&'%4! (&! +()+2.!

&()#(0(8*#'!*#4!9-/<9'&!<*#.!BA%&'(/#&!0/-!0A'A-%!&'A4(%&L!6'!9-%&%#'K!'+%!+/&'&!0/-!'+%&%!

%#$(-/#<%#'*2! )/@A&+/$(-A&%&! -%<*(#! A#@#/D#K! *&! 4/! '+%! %8/2/)(8*2! %00%8'&! /0! '+%&%!

9+*)%&! /#! '+%(-! +/&'&! *#4! %8/&.&'%<&L! W/! 4*'%K! *22! 8A2'A-%4! )/@A&+/$(-A&%&! (#0%8'!

(#'-*8%22A2*-! 9*-*&('%&K! *! 9/&&(=(2('.! '+*'!<A&'! =%! 8/#&(4%-%4!D+%#! *''%<9'(#)! '/! 8A2'A-%!

%#$(-/#<%#'*2! )/@A&+/$(-A&%&L! I+*)%! 74!:?QTK! (#0%8'(#)! '+%! /=2()*'%! (#'-*8%22A2*-!

9*-*&('%!;')66%&"<$"%0 <(#>)$"%&%$./K! (&! 8A--%#'2.! '+%! /#2.! 8A2'A-%4!9+*)%! =%2/#)(#)! '/! '+%!

;#$(-/#<%#'*22.34/<(#*'%4!82*4%L!6&!/99/&%4!'/!5-6(:+'"(K!D+(8+!*-%!/=2()*'%!9*-*&('%&!

/0!%A@*-./'(8!/-)*#(&<&K!;')66%&"<$"%!9*-*&('(j%&!)-*<3#%)*'($%!=*8'%-(*!'+*'!*-%!0*-!</-%!

*=A#4*#'!(#!'+%!%#$(-/#<%#'!'+*#!'+%(-!%A@*-./'(8!8/A#'%-9*-'&L!"0!'+%!'*-)%'(#)!/0!/=2()*'%!

(#'-*8%22A2*-!9*-*&('(8!=*8'%-(*!8/#'(#A%&!'/!+/24!'-A%!*&!*!+*22<*-@!/0!'+%!1%2./-%&"$",()K!



%(!

9*-*&('%&! /0! *=A#4*#'! =*8'%-(*! *#4! &(#)2%38%22%4! %A@*-./'%&! <*.! 9-/$%! 0-A('0A2! *&! *#!

*$%#A%!0/-!%>92/-(#)!'+%!+/&'&!/0!'+%!%#$(-/#<%#'*2!)/@A&+/$(-A&%&L!

W+(&! &'A4.K! '*@%#! '/)%'+%-! D('+! '+%! 4*'*! <(#(#)! D/-@! /0! X/A>! %'! *2L0 YQROQ=ZK!

4%</#&'-*'%&! '+%! 4($%-&%! *#4! 8/&</9/2('*#! #*'A-%! /0! '+%! 1%2./-%&"$",()! &A=0*<(2.K!

8+*#)(#)! '+%! 9%-8%9'(/#! /0! '+(&! )-/A9! /0! &&,56! 9+*)%&! 0-/<! /#%! D('+! *! 0*(-2.! #*--/DK!

9-(<*-(2.! %A@*-./'%3*&&/8(*'%4! #(8+%! '/! *! )-/A9! /0! (<9/-'*#8%! 0/-! <(8-/=(*2! %8/2/).L!

6#/'+%-!&()#(0(8*#'! (<92(8*'(/#!/0! '+%&%!4*'*! (&! '+*'! &'A4(%&!A'(2(j(#)!#A82%(8!*8(4!&'*(#(#)!

*#4! %9(02A/-%&8%#8%! <(8-/&8/9.! '/! %#A<%-*'%! %#$(-/#<%#'*2! $(-A&%&! YI*'%2! %'! *2! QRR_Z!

<*.!=%!A#4%-%&'(<*'(#)!'/'*2!$(-*2!*=A#4*#8%L!W+%!&<*22!)%#/<%!&(j%&!/0!)/@A&+/$(-A&%&!

*#4!/'+%-! &&,56!9+*)%&!9-/4A8%! *!D%*@! 02A/-%&8%#8%! &()#*2! '+*'! (&! =%2/D! '+%!4%'%8'(/#!

2(<('!/0!</&'!<(8-/&8/9%&!*#4! 02/D!8.'/<%'%-&!YW/<*-A!*#4!5*)*&*@(!QRR_ZL!62/#)!D('+!

/'+%-! -%8%#'! D/-@! Y7-A<! %'! *2! QRO^iN*=/#'h! *#4! 1A''2%! QRO^i1'%D*-4! %'! *2! QROQZK! '+(&!

&'A4.!%<9+*&(j%&!'+%!#%%4!0/-!*!&+(0'! (#!'+%!9*-*4()<!'+*'!4&,56!5(.'%&"$(6)/!4/<(#*'%!

%#$(-/#<%#'*2!$(-*2!8/<<A#('(%&L!

!

#5W4AXM1@LR14J67!!!

GA#4(#)!0/-!'+(&!&'A4.!D*&!9-/$(4%4!=.!)-*#'&!'/!:7!0-/<!'+%!5*'(/#*2!18(%#8%!G/A#4*'(/#!

Y:(8-/=(*2! "#'%-*8'(/#&! *#4! I-/8%&&%&! :E73R_ROP[S! *#4! ,($(&(/#! /0! 7(/2/)(8*2!

"#0-*&'-A8'A-%!,7"3R[\RQR]Z!*#4!'+%!F#($%-&('.!/0!1/A'+!G2/-(4*!"#'%-#*2!6D*-4&!I-/)-*<L!

:6:!*#4!1T!D%-%!0A#4%4!=.!F#($%-&('.!/0!G2/-(4*!EC:!X%&%*-8+!GA#4&i!:?!D*&!0A#4%4!=.!

*!I-%&(4%#'(*2!G%22/D&+(9!0-/<!'+%!F#($%-&('.!/0!1/A'+!G2/-(4*i!6E!D*&!0A#4%4!=.!*#!X;F!

1A992%<%#'!0-/<!'+%!5*'(/#*2!18(%#8%!G/A#4*'(/#i!1X!D*&!&A99/-'%4!=.!*!I+,!)-*#'!0-/<!

'+%! G-%#8+! ,%0%#&%! I-/8A-%<%#'! 6)%#8.! Y,U6Zi! 61! D*&! 0A#4%4! =.! 51G! 65W3OQS]^_[L!



%)!

W+*#@&!'/!'+%!<%<=%-&!/0!'+%!7-('(&+!1%-$(8%&!6#'*-8'(8!;>9%4('(/#!QROQ!0/-!8/22%8'(#)!'+%!

:*-)A%-('%!7*.!<*-(#%!&%4(<%#'!&*<92%&!*#4!'/!,*D#!U/24&<('+!*#4!7+*@'(!,D($%4(!0/-!

*&&(&'*#8%!D('+!=(/(#0/-<*'(8&!*#4!9-(<%-!4%&()#K!-%&9%8'($%2.L!!

! !

/1213145167!

6)=*#4H%3:8T%##*!:K!T2%(#&8+<(4'!M!YQROOZL!66`!E*9&(4!1'-A8'A-%!*#4!E%22!"#'%-*8'(/#&L!
"#J!1#.4%-!XK!:/A22(%-!I!Y%4&ZL!!)>-%'/0",0!%6)#.6($0;"%6%B+S0?'),%M?//%#"(>)'0A"$./T0
!)>-%'/0(,'04$%>%#%6/L!19-(#)%-L!99!S_3PQL!

!
6#(&(</$*!:K!U*&8A%2!C!YQRR]ZL!699-/>(<*'%!2(@%2(+//43-*'(/!'%&'!0/-!=-*#8+%&J!6!0*&'K!

*88A-*'%K!*#4!9/D%-0A2!*2'%-#*'($%L!*+/>):(>"#0;"%6%B+!997!\^P3\\QL!
!
7*+*4A-!XIK!M*#(#!M!YQRR[ZL!X%&(4A%!8/#&%-$*'(/#!(#!$(-*2!8*9&(4!*&&%<=2.L!4$%>)",/S0

*>$.#>.$)30J.,#>"%,30(,'0;"%",@%$:(>"#/!>87!SR_3SOSL!
!
7-%('=*-'!:K!:(.*@%!M?K!X/+D%-!G!YQRRSZL!U2/=*2!4(&'-(=A'(/#!/0!#%*-2.!(4%#'(8*2!9+*)%3

%#8/4%4!,56!&%BA%#8%&L!J9!*0!"#$%<"%6%B+0C)>>)$/!:FC7!QSP3Q\]L!
!
7-%('=*-'!:!YQROQZL!:*-(#%!$(-A&%&J!'-A'+!/-!4*-%L!?,,.(60E)&")F0%@0!($",)0*#"),#)!;7!SQ\3

SS[L!
!
7-A<!MXK!18+%#8@!XCK!1A22($*#!:7!YQRO^ZL!U2/=*2!</-9+/2/)(8*2!*#*2.&(&!/0!<*-(#%!$(-A&%&!

&+/D&!<(#(<*2!-%)(/#*2!$*-(*'(/#!*#4!4/<(#*#8%!/0!#/#3'*(2%4!$(-A&%&L!H-)08*!90
G%.$,(6!>7!O_^[3O_\OL!

!
7A22!MK!7*4)%''!:K!b(8+<*#!?!YQRRRZL!7()3=%#%0('!<A'*'(/#&!(#!*!=*8'%-(/9+*)%!(#+(=('%4!

D('+!+%*'L!!%6)#.6($0;"%6%B+0(,'09&%6.>"%,!8>7!PSQ3P\RL!
!
E*--(22/3W-(99!:K!1+%9+%-4!E:K!7/-%22(!"6K!`%#@*'*-*<*#!1K!N*#4%-!UK!5*'*-*H*#!IK!M/+#&/#!

M;K! 7-//@&! ENK! X%44.! `1! YQRRPZL! `"I;X4=QJ! *#! %#+*#8%4! *#4! D%=! 6I"! %#*=2%4!
-%2*'(/#*2!4*'*=*&%!0/-!&'-A8'A-*2!$(-/2/).L!D.#6)"#0?#"'/0E)/)($#-!F>7!,S^]3,SSQL!

!
E+(9<*#!IXK!6)=*#4H%3:8T%##*!:K!X%#*A4(#!MK!7*@%-!W1K!:8T%##*!X!YOPP[ZL!1'-A8'A-*2!

*#*2.&(&!/0!'+%!&9(-/92*&<*!$(-A&K!19`SJ!(<92(8*'(/#&!0/-!%$/2A'(/#*-.!$*-(*'(/#!'/!
/='*(#!+/&'!4($%-&('.!*</#)!'+%!!"#$%&"$"'()L!*>$.#>.$)!C7!O^\3OS\L!

!
E2*-@%!"5K!EA'82(00%!NWK!;$%-&/#!M1K!U*-#%-!16K!N*<=4%#!IXK!I%*4!IMK!I(8@%''!:6K!7-%#'2(#)%-!

TNK!G*#%!76!YQRRSZL!E+2*<.4(*9+*)%!E+9QK!*!&@%2%'/#!(#!'+%!!mO_S!82/&%'J!
&8*00/24(#)!9-/'%(#!*#4!9-/8*9&(4!(4%#'(0(8*'(/#L!G%.$,(60%@0;(#>)$"%6%B+!8=C7!_\_O3
_\_SL!

!



%*!

EA22%.!6"K!1'%D*-4!UG!YQRR_ZL!5%D!)%#%-*!/0!X56!$(-A&%&!(#!&A='-/9(8*2!&%*D*'%-K!(#0%--%4!
0-/<!9/2.<%-*&%!)%#%!&%BA%#8%&L!?==6")'0(,'09,&"$%,:),>(60!"#$%<"%6%B+!>F7!
\P^_3\PSSL!

!
,%&#A%&!EK!X/4-()A%j37-('/!7K!X*.+*D@!1K!T%22%.!1K!W-*#!WK!?*.#%&!:K!N(A!?K!GA-2*#!:K!

b%)2%.!NK!E+*A!7K!XA*#!gK!?*22!,K!6#)2.!G;K!;4D*-4&!X6K!N(!NK!W+A-=%-!X`K!X%(4!XIK!
1(%0%-'!MK!1/Aj*!`K!`*2%#'(#%!,NK!1D*#!7TK!7-%('=*-'!:K!X/+D%-!G!YQRR[ZL!7(/4($%-&('.!
*#4!=(/)%/)-*9+.!/0!9+*)%&!(#!</4%-#!&'-/<*'/2('%&!*#4!'+-/<=/2('%&L!D(>.$)!;9:7!
^SR3^S^L!

!
,D($%4(!7K!18+<(%4%-!XK!U/24&<('+!,7K!;4D*-4&!X6K!7-%('=*-'!:!YQROQZL!I+(1(U#&J!*#!

/#2(#%!'//2!'/!(4%#'(0.!&()#*'A-%!)%#%&!(#!9+*)%&!*#4!4%&()#!IEX!9-(<%-&!0/-!
%>*<(#(#)!9+*)%!4($%-&('.L!;!50;"%",@%$:(>"#/!8F7!^_L!

!
;44.!1X!YQRR[ZL!6!9-/=*=(2(&'(8!</4%2!/0!2/8*2!&%BA%#8%!*2()#<%#'!'+*'!&(<92(0(%&!&'*'(&'(8*2!

&()#(0(8*#8%!%&'(<*'(/#L!4C%*05%:=.>(>"%,(60;"%6%B+!;7!%ORRRR]PL!
!
;<&2%.!IK!N/+@*<9!7K!18/''!bK!E/D'*#!T!YQRORZL!G%*'A-%&!*#4!4%$%2/9<%#'!/0!E//'L!?#>(0

5$+/>(66%B$(=-"#(!0CCJ!S[]3\ROL!
!
G*#%!7L!YQRR\ZL!G*<(2.!!"#$%&"$"'()L!"#J!G*ABA%'!E:K!:*./!:6K!:*#(2/00!MK!,%&&%2=%-)%-!FK!

7*22!N6!Y%4&Z!`(-A&!W*>/#/<.K!E2*&&(0(8*'(/#!*#4!5/<%#82*'A-%!/0!`(-A&%&K!['+!"EW`!
X%9/-'!/0!'+%!"#'%-#*'(/#*2!E/<<(''%%!/#!W*>/#/<.!/0!`(-A&%&L!;2&%$(%-p68*4%<(8!
I-%&&J!1*#!,(%)/K!F16L!

!
G(2h%!MK!Wh'*-'!GK!1A''2%!E6K!T-(&8+!?!YQRR\ZL!:*-(#%!WS3'.9%!=*8'%-(/9+*)%&K!*!A=(BA('/A&!

8/<9/#%#'!/0!'+%!4*-@!<*''%-!/0!'+%!=(/&9+%-%L!4$%#))'",B/0%@0>-)0D(>"%,(60?#('):+0
%@0*#"),#)/0%@0>-)0K,">)'0*>(>)/0%@0?:)$"#(!8?:7!OQS_O3OQS_]L!

!
U/24&<('+!,7K!E-/&'(!UK!,D($%4(!7K!:8,*#(%2!N,K!`*-&*#(!6K!1A''2%!E6K!b%(#=*A%-!:UK!

1*#4**!X36K!7-%('=*-'!:!YQROOZL!,%$%2/9<%#'!/0!=-%R!*&!*!#/$%2!&()#*'A-%!)%#%!0/-!
*&&%&&(#)!<*-(#%!9+*)%!4($%-&('.L!?==6")'0(,'09,&"$%,:),>(60!"#$%<"%6%B+!>>7!
__^R3__^PL!

!
UA(#4/#!1K!,A0*.*-4!M3GK!N%0/-'!`K!6#(&(</$*!:K!?/-4(H@!bK!U*&8A%2!C!YQRORZL!5%D!

*2)/-('+<&!*#4!<%'+/4&!'/!%&'(<*'%!<*>(<A<32(@%2(+//4!9+.2/)%#(%&J!*&&%&&(#)!'+%!
9%-0/-<*#8%!/0!I+.:N!^LRL!*+/>):(>"#0;"%6%B+!9<7!^R_3^QOL!

!
T(<!T3?K!E+*#)!?3bK!5*<!g3,K!X/+!1bK!T(<!:31K!1A#)!gK!M%/#!ECK!C+!?3:K!7*%!M3b!YQRR[ZL!

6<92(0(8*'(/#!/0!A#8A2'A-%4!&(#)2%3&'-*#4%4!,56!$(-A&%&!0-/<!-(8%!9*44.!&/(2L!
?==6")'0(,'09,&"$%,:),>(60!"#$%<"%6%B+!>;7!\P_\3\P[\L!

!
N*=/#'h!M:K!1A''2%!E6!YQRO^DZL!I-%$(/A&2.!A#@#/D#!*#4!+()+2.!4($%-)%#'!&&,56!$(-A&%&!

9/9A2*'%!'+%!/8%*#&L!H-)08*!90G%.$,(6!>7!QO]P3QO__L!
!



%+!

N*=/#'h!M:K!1A''2%!E6!YQRO^EZL!:%'*)%#/<(8!*#4!D+/2%3)%#/<%!*#*2.&(&!-%$%*2&!#%D!
2(#%*)%&!/0!)/@A&+/$(-A&%&!*#4!=(/)%/)-*9+(8!&%9*-*'(/#!(#!'+%!&%*L!J$%,>")$/0",0
!"#$%<"%6%B+!;J!SRSL!!

!
N*-@(#!:K!72*8@&+(%24&!UK!7-/D#!5K!E+%##*!XK!:8U%''()*#!I6K!:8b(22(*<!?K!`*2%#'(#!GK!

b*22*8%!":K!b(2<!6K!N/9%j!XK!W+/<9&/#!MK!U(=&/#!W!YQRR_ZL!E2A&'*2!b!*#4!E2A&'*2!m!
$%-&(/#!QLRL0;"%",@%$:(>"#/!:FJ!QPS_3QPS[L!

!
No9%j37A%#/!6K!W*<*<%&!MK!`%2qjBA%j!,K!:/.*!6K!rA%&*4*!6K!628*<s!6!YQRRPZL!?()+!

4($%-&('.!/0!'+%!$(-*2!8/<<A#('.!0-/<!*#!6#'*-8'(8!2*@%L!*#"),#)!F:C7![\[3[]OL!
!
:*)A--*#!6;!YQRRSZL!!)(/.$",B0<"%6%B"#(60'"&)$/">+L!72*8@D%22!18(%#8%!N'4J!:*24%#!:6L!
!
:8,*#(%2!NK!7-%('=*-'!:K!:/==%-2%.!MK!N/#)!6K!?*.#%&!:K!X/+D%-!GK!I*A2!M?!YQRR[ZL!

:%'*)%#/<(8!*#*2.&(&!/0!2.&/)%#.!(#!W*<9*!7*.J!(<92(8*'(/#&!0/-!9-/9+*)%!)%#%!
%>9-%&&(/#L!4C%*0ID9!F7!%^Q]^L!

!
:8,*#(%2!N,K!X/&*-(/!TK!7-%('=*-'!:K!I*A2!M?!YQRO^ZL!E/<9*-*'($%!<%'*)%#/<(8&J!5*'A-*2!

9/9A2*'(/#&!/0!(#4A8%4!9-/9+*)%&!4%</#&'-*'%!+()+2.!A#(BA%K!2/D%-!4($%-&('.!$(-*2!
&%BA%#8%&L!9,&"$%,:),>(60!"#$%<"%6%B+!8C7!\_R3\[\L!

!
:8T%##*!XK!m(*!,K!b(22(#)<*##!IK!?*)!NNK!T-(&+#*&D*<.!1K!X/&&<*##!:UK!C2&/#!5?K!

7*@%-!W1K!"#8*-4/#*!5N!YOPPQZL!6'/<(8!&'-A8'A-%!/0!&(#)2%3&'-*#4%4!,56!
=*8'%-(/9+*)%!ÖÜO_S!*#4!('&!0A#8'(/#*2!(<92(8*'(/#&L!D(>.$)!F997!O^_L!

!
:8T%##*!XK!7/D<*#!7XK!"2*)!NNK!X/&&<*##!:UK!G*#%!76!YOPP]ZL!6'/<(8!&'-A8'A-%!/0!'+%!

4%)-*4%4!9-/8*9&(4!9*-'(82%!/0!'+%!=*8'%-(/9+*)%!USJ!(#4A8%4!&'-A8'A-*2!8+*#)%&!(#!
'+%!9-%&%#8%!/0!8*28(A<!(/#&!*#4!0A#8'(/#*2!(<92(8*'(/#&L!G%.$,(60%@0!%6)#.6($0
;"%6%B+!:9C7!_^]3_\RL!

!
I*'%2!6K!5/=2%!XWK!1'%%2%!M6K!18+D*2=*8+!:1K!?%D&/#!"K!GA+-<*#!M6!YQRR_ZL!`(-A&!*#4!

9-/@*-./'%!%#A<%-*'(/#!0-/<!92*#@'/#(8!*BA*'(8!%#$(-/#<%#'&!=.!%9(02A/-%&8%#8%!
<(8-/&8/9.!D('+!1g7X!U-%%#!"L!D(>.$)04$%>%#%6/7!Q]P3Q_]L!

!
I*'%-&/#!1K!`/)D(22!WK!7A8@2(#)!6K!7%#<*./-!XK!19(%-&!6MK!W+/<&/#!5XK!rA*(2!:K!1<('+!GK!

b*2@%-!,K!N(==%-'/#!7K!G%#'/#!6K!?*22!5K!7-/8@+A-&'!:!YQRORZL!6#'*)/#(&'(8!
8/%$/2A'(/#!*88%2%-*'%&!</2%8A2*-!%$/2A'(/#L!D(>.$)!;C;7!Q_\3Q_[L!

!
I%''%-&%#!;GK!U/44*-4!W,K!?A*#)!EEK!E/A8+!U1K!U-%%#=2*''!,:K!:%#)!;EK!G%--(#!W;!YQRRSZL!

FE1G!E+(<%-*á*!$(&A*2(j*'(/#!&.&'%<!0/-!%>92/-*'/-.!-%&%*-8+!*#4!*#*2.&(&L!
G%.$,(60%@05%:=.>(>"%,(605-):"/>$+!:9J!O]R\3O]OQL!

!
I-(8%!:5K!,%+*2!I1K!6-@(#!6I!YQRRPZL!G*&'W-%%J!8/<9A'(#)!2*-)%!<(#(<A<!%$/2A'(/#!'-%%&!

D('+!9-/0(2%&!(#&'%*4!/0!*!4(&'*#8%!<*'-(>L!!%6)#.6($0;"%6%B+0(,'09&%6.>"%,!:C7!O]SO3
O]\RL!

!



%,!

X/&*-(/!TK!5(2&&/#!EK!N(<!gbK!XA*#!gK!7-%('=*-'!:!YQRRPZL!:%'*)%#/<(8!*#*2.&(&!/0!$(-A&%&!
(#!-%82*(<%4!D*'%-L!9,&"$%,:),>(60!"#$%<"%6%B+!887!Q[R]3Q[QRL!

!
X/&*-(/!TK!7-%('=*-'!:!YQROOZL!;>92/-(#)!'+%!$(-*2!D/-24!'+-/A)+!<%'*)%#/<(8&L!5.$$),>0

I=","%,0",0A"$%6%B+!87!Q[P3QP_L!
!
X/A>!1K!;#*A2'!GK!X/=(#!6K!X*$%'!`K!I%-&/##(8!1K!W+%(2!1K!E/2/<=%'!MK!1(<%35)*#4/!WK!

,%=-/*&!,!YQROQ*ZL!6&&%&&(#)!'+%!4($%-&('.!*#4!&9%8(0(8('.!/0!'D/!0-%&+D*'%-!$(-*2!
8/<<A#('(%&!'+-/A)+!<%'*)%#/<(8&L!4C%*0ID9!>7!%^^]SOL!

!
X/A>!1K!T-A9/$(8!:K!I/A2%'!6K!,%=-/*&!,K!;#*A2'!G!YQROQ=ZL!;$/2A'(/#!*#4!,($%-&('.!/0!'+%!

!"#$%&"$"'()!`(-*2!G*<(2.!'+-/A)+!*!E/22%8'(/#!/0![O!5%D!E/<92%'%!U%#/<%&!
6&&%<=2%4!0-/<!`(-/<%!X%*4&L!4C%*0ID9!>7!%SRSO[L!

!
18+A&'%-37�8@2%-!7K!18+A2'j!MK!X*+<*##!1!YQRRSZL!?::!N/)/&!0/-!$(&A*2(j*'(/#!/0!9-/'%(#!

0*<(2(%&L!;!50;"%",@%$:(>"#/!9L!
!
1+*##/#!E;K!b%*$%-!b!YOPSPZL!H-)0:(>-):(>"#(60>-)%$+0%@0#%::.,"#(>"%,0F#($%-&('.!/0!

"22(#/(&!I-%&&J!F-=*#*K!"NL!
!
1<('+!XMK!M%00-(%&!WEK!X/A4#%D!7K!1%.</A-!MXK!G('8+!6MK!1(</#&!TNK!19%8@!IUK!5%D'/#!TK!

7-/D#!:?K!:('8+%22!MU!YQRO^ZL!E/#0(#%4!*BA(0%-&!*&!$(-*2!-%&%-$/(-&L!9,&"$%,:),>(60
!"#$%<"%6%B+0E)=%$>/!97!_Q\3_^RL!

!
1/%'*%-'!TK!?%(9!E!YOPPRZL!1*<92%3&(j%!4%9%#4%#8%!/0!4($%-&('.!(#4(8%&!*#4!'+%!

4%'%-<(#*'(/#!/0!&A00(8(%#'!&*<92%!&(j%!(#!*!+()+34($%-&('.!4%%93&%*!%#$(-/#<%#'L!
!($",)09#%6%B+04$%B$)//0*)$")/!9<7!^R\3^R_L!

!
1'%D*-4!UGK!EA22%.!6"K!:A%22%-!M6K!b//43E+*-2&/#!;:K!7%28*(4!:K!I/(&&/#!U!YQROQZL!6-%!D%!

<(&&(#)!+*20!/0!'+%!$(-A&%&!(#!'+%!/8%*#u!H-)08*!90G%.$,(6!>7!]_Q3]_PL!
!
W*<A-*!TK!I%'%-&/#!,K!I%'%-&/#!5K!1'%8+%-!UK!5%(!:K!TA<*-!1!YQROOZL!:;U6\J!</2%8A2*-!

%$/2A'(/#*-.!)%#%'(8&!*#*2.&(&!A&(#)!<*>(<A<!2(@%2(+//4K!%$/2A'(/#*-.!4(&'*#8%K!
*#4!<*>(<A<!9*-&(</#.!<%'+/4&L!!%6)#.6($0;"%6%B+0(,'09&%6.>"%,!:=7!Q_^O3Q_^PL!

!
W+A-=%-!X`K!?*.#%&!:K!7-%('=*-'!:K!b%)2%.!NK!X/+D%-!G!YQRRPZL!N*=/-*'/-.!9-/8%4A-%&!'/!

)%#%-*'%!$(-*2!<%'*)%#/<%&L!D(>.$)04$%>%#%6/!;7!S_R3S[^L!
!
W/<*-A!gK!5*)*&*@(!T!YQRR_ZL!G2/D!8.'/<%'-(8!4%'%8'(/#!*#4!%#A<%-*'(/#!/0!,56!*#4!X56!

$(-A&%&!(#0%8'(#)!<*-(#%!%A@*-./'(8!<(8-/*2)*%L!G%.$,(60%@0I#)(,%B$(=-+!CF7!QO\3
QQOL!

!
WA8@%-!TIK!I*-&/#&!XK!1.</#4&!;:K!7-%('=*-'!:!YQROOZL!,($%-&('.!*#4!4(&'-(=A'(/#!/0!

&(#)2%3&'-*#4%4!,56!9+*)%&!(#!'+%!5/-'+!6'2*#'(8!C8%*#L!H-)08*!90G%.$,(6!97![QQ3
[^RL!

!



&-!

g*#)!~K!N*&@%-!TK!18+#%(4<*#3,A+/$#.!,K!b%==!7K!?A*#)!EEK!I%''%-&%#!;GK!U/44*-4!W,K!
:%#)!;EK!1*2(!6K!G%--(#!W;!YQROQZL!FE1G!E+(<%-*K!:C,;NN;XK!*#4!":IJ!6#!
(#'%)-*'%4!</4%2(#)!&.&'%<L0G%.$,(60%@0*>$.#>.$(60;"%6%B+08><J!Q]P3Q_[L!

!
g/&+(4*!:K!W*@*@(!gK!;('/@A!:K!5A#/A-*!WK!W*@*(!T!YQRO^ZL!:%'*)%#/<(8!*#*2.&(&!/0!$(-*2!

8/<<A#('(%&!(#!Y+*4/Z!9%2*)(8!&%4(<%#'&L!4C%*0ID9!=7!%\_Q_OL!
!
gA!gK!7-%('=*-'!:K!:85*(-#(%!IK!X/+D%-!G!YQRR]ZL!G*&'U-/A9""J!*!D%=3=*&%4!=(/(#0/-<*'(8&!

92*'0/-<!0/-!*#*2.&%&!/0!2*-)%!O]1!-,56!2(=-*-(%&L!;!50;"%",@%$:(>"#/!>7!\_L!
!
!
!
!



!"#

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

"#$%&!'('/')&*+,-./-01!02!*#3.%&*!.,0+&**&4!-1!+5#./&,!01&6!-1+%74-18!#9#-%#$%&!3&/#4#/#!#14!,&*7%/*!2,03!4-9&,*-/:!#1#%:*-*(!
#

!



!$#

!

!
;-87,&!'('<!=7,2#+&!,&.,&*&1/#/-01!02!#!>5%#3:4-#.5#8&?'!@>5A'B!+#.*-4!5030%08:!304&%!-*!*50C1!-1!8,&:!%00D-18!40C1!/5&!E?
20%4!#F-*!02!*:33&/,:!02!#1!-+0*#5&4,01!@,-85/B(!"5&!-1*&/!/0!/5&!%&2/!-*!#!+#,/001!,&.,&*&1/#/-01!02!.,&4-+/&4!>5A'!G>A!
5030%08:!304&%6!-1!C5-+5!/5&!#3.%-+01!,&8-01!2,03!/5-*!*/74:!-*!5-85%-85/&4!C-/5!#,,0C*!@=<!=/#,/H!I<!I14B!#14!5#*!$&&1!
+0%0,&4!#++0,4-18!/0!,&*-47&!+01*&,9#/-01!02!/5&!27%%!#%-81&4!4#/#*&/!2,03!$%7&!@30*/!+01*&,9&4H!'B!/0!,&4!@%&#*/!+01*&,9&4H!
J('B(!"5&!K?/&,3-1#%!@KB!#14!>?/&,3-1#%!@>B!&14!02!/5&!G>A!5#9&!$&&1!%#$&%&4!#%018!C-/5!/5&!L?6!M?!#14!E?20%4!#F&*!02!
*:33&/,:!20,!#1!-+0*#5&4,01!*50C1!#*!#1!09#%6!/,-#18%&!#14!.&1/#8016!,&*.&+/-9&%:(!"5&!N?*/,#14*!@NI?OB6!02!/5&!&-85/!
*/,#14&4!N?$#,,&%6!/5#/!#,&!+01/#-1&4!C-/5-1!/5&!#3.%-+01!#14!,&2&,&1+&4!-1!/5&!4-*+7**-01!#,&!#%*0!%#$&%&4(!!!

!
!



!!"

!
!

"#$%&'!()*+!,-&../'0!123#1%1!4#5'4#6..0!7684.$'-8!.9!:(;!-.<'4!=.5%>6.<#&%>!?@A!
>'B%'-C'>D!%-#B%'!2/!EFG)!H/2/#>/#C24!>%77.&/!<24%'>!2&'!7'&C'-/2$'>!C24C%42/'0!I8!/6'!
2JKL!1'/6.0)!H'B%'-C'>!2&'!C.0'0!I8!C.4.&!M>2174#-$!>#/'N!2-0!>627'!M>2174'!/87'ND!2>!
>6.O-!#-!/6'!4'$'-0)!P!7&#12&8!0#<#>#.-!#-!/6'!02/2>'/!#>!>6.O-!O#/6!2!02>6'0!4#-'!2-0!
2--./2/#.-D!2-0!>1244!>'C.-02&8!C420'>!.9!#-/'&'>/!2&'!#-0#C2/'0!I8!>620#-$!2-0!2--./2/#.-)!
L6'!#C.->!2&'!0'&'74#C2/'0D!%-#B%'!>'B%'-C'>D!O6#C6!#-!.-'!#->/2-C'!&'7&'>'-/>!2>!12-8!2>!
(E!&'C.<'&'0!>'B%'-C'>)!
!



!#"

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

./0,*1(2-3,44(&%,2-5"&6,5-"

.+)%*(+7-+2,6"&6,5-"

Embedded Chlamydia phage clade 

86,5-"/+%9/-"2(":,;,+-4-"<',5(=;-6,>%&"4-5%7-+24"

!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
"#$%&'!():+!K../'0!-'#$6I.&QR.#-#-$!/&''!C.1I#-#-$!>'B%'-C'>!9&.1!MK.%3D!S&%7.<#C!'/!24)!
*T(*N!M-U;TD!I42C5!/87'92C'!O#/6!-.!#C.->ND!>'B%'-C'>!9&.1!MV.>6#02!'/!24)!*T(:N!M-UWTD!
I4%'!/87'92C'ND!2!>'B%'-C'!9&.1!MJ2I.-/X!2-0!H%//4'!*T(:N!M-U(D!&'0!/87'92C'N!2-0!
>'B%'-C'>!9&.1!/6#>!>/%08!MW:!'-<#&.-1'-/24D!*T!>'O2$'Y!I42C5!/87'92C'!O#/6!#C.->!9&.1!
"#$%&'!*N!/.!$#<'!2!C.17&'6'->#<'!<#'O!.9!/6'!!"#$%&"'()(*+,-!O#/6!/6'!.(/&"'()(*+,02>!2-!
.%/$&.%7!2/!/6'!/.7)!Z../>/&27!<24%'>!O'&'!C24C%42/'0!.%/!.9!(TT!&'74#C2/'>)!@420'>!
&'9'&'-C'0!#-!/6'!0#>C%>>#.-!2&'!2--./2/'0!O#/6!I&2C5'/>!/.!/6'!&#$6/)!



!?"

!
!
!
!

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

,-./01--213!4205/6!78!.9/!:;5/04;.6!78!4;-<3/=4.01-:/:!>?$!@91</4!AB1C;36!

!"#$%&"$"'()D!1.!.9/!E/0C2:1!$.31-.;F!&;C/=4/0;/4!G.2:6!H6!:/@.9!1-:!4/147-!

!

?23![.75#->(D!\2O-!=.40>1#/6(D!?82!Z&'#/I2&/(!

!

(@.44'$'!.9!?2&#-'!HC#'-C'D!,-#<'&>#/8!.9!H.%/6!"4.&#02!!

!

G2CC106+!

! H#-C'!(E]]D! /6'!Z'&1%02!P/42-/#C!L#1'Q>'&#'>!H/%08!MZPLHN!62>!C.44'C/'0!1.-/648!

02/2!2-0! >2174'>! #-! /6'!H2&$2>>.!H'2)!P>!2! C.->'B%'-C'! /6'!O2/'&! C.4%1-!08-21#C>!2&'!

21.-$! /6'! I'>/! %-0'&>/..0! .9! 2-8!12&#-'! >/%08! >#/'! #-! /6'!O.&40)! L6'!1#3#-$! &'$#1'! #>!

5-.O-! /.! %-0'&$.! 2!12&5'0! >6#9/! I'/O''-!O#-/'&D! O6'-! /6'&'! #>! '3/'->#<'!1#3#-$D! 2-0!

>%11'&!O6'-!>/&2/#9#C2/#.-!.CC%&>)!['&'!O'!7&'>'-/!>#$-2/%&'!$'-'!02/2!.-!/6'!0#<'&>#/8!.9!

/6'!>1244!>#-$4'Q>/&2-0'0!\^P!!"#$%&"'()(*+,!I2C/'&#.762$'>!2C&.>>!0'7/6>D!>'2>.->!2-0!

8'2&>)!L6#>!02/2!>%774'1'-/>!2!&'C'-/!42-012&5!>/%08!I8!A2&>.->!'/!240M*T((N!>6.O#-$!2-!

2--%2448Q&'.CC%&&#-$! >%11'&/#1'! >%I>%&92C'! 7'25! #-! <#&24! 2I%-02-C'! 2/! ZPLH)! _'!

687./6'>#`'0!/62/!0%&#-$!O#-/'&!1.-/6>D!O6'-!1#3#-$!.CC%&>!/6&.%$6.%/!/6'!%77'&!:TT!1D!

/6'!$.5%>6.<#&%>!C.11%-#/#'>!2/!T!1!2-0!(TT!1!O.%40!I'!>#1#42&)!@.-<'&>'48D!#-!>%11'&!

O6'-! /6'! O2/'&! C.4%1-! #>! >/&2/#9#'0D! 6'/'&.$'-'#/8! .%$6/! /.! '1'&$'! I'/O''-! /6'!

$.5%>6.<#&%>! C.11%-#/#'>! 2/! T!1! 2-0! (TT!1)! L6'! 2-248>'>! 7&'>'-/'0! 6'&'! 4'-0! >/&.-$!



!@"

>%77.&/!/.!/6#>!687./6'>#>!2-0!24>.!>%$$'>/!#-/'&'>/#-$!C.--'C/#<#/8!I'/O''-!>'2>.-24!2-0!

#-/'&2--%24!0'7/6!C.6.&/>)!!

!

,-.07:2F.;7-+!!

! L6'!Z'&1%02!P/42-/#C!L#1'Q>'&#'>!H/%08!MZPLHN!O2>!'>/2I4#>6'0!#-!(E]]!2>!.-'!.9!

/O.! /#1'Q>'&#'>! >/%0#'>! 9%-0'0! %-0'&! /6'! 2%>7#C'! .9! /6'! a.#-/! =4.I24! bC'2-! "4%3! H/%08!

M?#C62'4>!2-0!S-27!(EE;N)!L6'!ZPLH!>#/'!2/!M:(cWTd^D;Wc(Td_ND!/87#C2448!277&.3#12/'0!/.!

O#/6#-!*T!51!2/!/#1'!.9!>2174#-$D!4#'>!2/!WeTT!1!0'7/6!2/!/6'!>#/'!.9!2!7&''3#>/#-$!0''7!>'2!

>'0#1'-/! 94%3! >/%08)! ZPLH! O2>! 7.>#/#.-'0! >.%/6! .9! /6'! <'-'&2I4'! [80&.>/2/#.-! H!

MHC6&.'0'&! 2-0! H/.11'4! (E;EN! /.! I'! .%/! .9! /6'! 4''! .9! /6'! Z'&1%02! >'21.%-/! 9&.1! /6'!

7&'<2#4#-$! >.%/6O'>/'&48! C%&&'-/! 2-0! /6%>! I'//'&! &'94'C/! 7'42$#C! C.-0#/#.->! /6&.%$6.%/! 2!

0''7'&! O2/'&! C.4%1-)! ^'/! 94.O! #>! e! C1f>! /.! /6'! >.%/6O'>/! 2>! 2! &'>%4/! .9! 2! =%49>/&'21!

C.%-/'&C%&&'-/D!24/6.%$6!4.C24!1'>.>C24'!'00#'>!C&'2/'!4.C24!94.O!C.-0#/#.->!2>!6#$6!2>!eT!

C1f>!MH#'$'4!2-0!\'%>'&!(EEFN)!!

! H2174#-$!C&%#>'>!62<'!.CC%&&'0!277&.3#12/'48!1.-/648!>#-C'!(E]]!O#/6!-.!12R.&!

$27>!MH/'#-I'&$!'/!24!*TT(N)!L6'!%>'!.9!2!*W!3!(*!4#/'&!&.>'//'!244.O>!/6'!9%44!O2/'&!C.4%1-!

/.! I'! >2174'0! /.! <(TT! 1! &'>.4%/#.-! #-! /O.! C2>/>! M?#C62'4>! 2-0! S-27! (EE;N)! @.&'!

1'2>%&'1'-/>!C.44'C/'0!#-!&'24!/#1'!I8!2-!2//2C6'0!@L\!2-0!/6.>'!7'&9.&1'0!42/'&!.-!/6'!

>2174'>! 2&'! 768>#C24D! C6'1#C24! 2-0! I2>#C! I#.4.$#C24! 72&21'/'&>! >%C6! 2>! @64.&.76844Q2!

C.-C'-/&2/#.-)!L6'!C.1I#-'0!C.-/#-%#/8!2-0!0'7/6!&'>.4%/#.-!.9!/6'!/#1'!>'&#'>!125'!/6'!

2--%24!2-0!#-/'&2--%24!08-21#C>!.9!/6#>!O2/'&!C.4%1-!21.-$!/6'!I'>/Q%-0'&>/..0!.9!2-8!

.99>6.&'!>/%08!>#/')!P-!'32174'!.9!/6'!76'-.1'-2!/62/!>%C6!2I%-02-/!02/2!62>!I&.%$6/!/.!

4#$6/!#>!/6'!2--%2448!&'C%&&#-$!>6#9/!#-!/6'!0'7/6!.9!/6'!O#-0Q0&#<'-!1#3#-$!428'&)!g-!O#-/'&!



!A"

1.-/6>!M\'C'1I'&Q?2&C6N!O6'-! /6'!>/&.-$'>/!O#-0!>6'2&!.CC%&>D! /6'!1#3'0! 428'&!0'7/6!

M?J\N!'3/'-0>!/6&.%$6!/6'!%77'&!(eT!1!2-0!2>!0''7!2>!:TT!1!#-!>.1'!8'2&>!MH/'#-I'&$!'/!

24! *TT(N)! @.-<'&>'48D! #-! /6'! >%11'&! Ma%-'QH'7/'1I'&N! O6'-!O#-0>! 2&'! 4#$6/D! /6'! O2/'&!

C.4%1-!>/&2/#9#'>!>%C6!/62/!.-48!/6'!%77'&!eT!1!#>!I'#-$!2C/#<'48!1#3'0)!!

! hP-C#442&8!>/%0#'>dD!12-8!&'B%#&#-$!'3/&2!C2>/>!9&.1!/6'!C&%#>'!<'>>'4D!62<'!7&.<#0'0!

>.1'!.9!/6'!1.>/!#-/'&'>/#-$!200#/#.-24!>6.&/Q/'&1!/#1'!>'&#'>!02/2!/.!'-&#C6!/6'!C.&'!/#1'!

>'&#'>!M?#C62'4>!2-0!S-27!(EE;N)!P!/681#0#-'Q#-C.&7.&2/#.-!>/%08!I8!@2&4>.-!'/!240M(EE;ND!

O2>! /6'! 9#&>/! /.! &'7.&/! .-! 2-! 2--%2448! &'.CC%&&#-$! WTQ]T! 1! >%I>%&92C'! 123#1%1! #-!

I2C/'&#24!I#.12>>!2-0!7&.0%C/#.-!O6#C6!I'$#->!#-!42/'!>7&#-$!2-0!7'&>#>/>!/6&.%$6!>%11'&!

'<'&8!8'2&)!P-C#442&8!<#&24!02/2!I'$2-!/.!I'!200'0!2/!ZPLH!C.172&2/#<'48!&'C'-/48)!g-!*TT;D!

P-$48!'/!24!C.172&'0!2!<#&24!1'/2$'-.1'!/25'-!2/!]T!1!2/!ZPLH!2$2#->/!<#&24!1'/2$'-.1'>!

9&.1! /6&''! ./6'&! .C'2-! 7&.<#-C'>! MP-$48! '/! 24! *TT;N)! H.1'O62/! >%&7&#>#-$48D! /6'! ZPLH!

<#&24! 1'/2$'-.1'! &'<'24'0! 6#$6! .CC%&&'-C'! .9! 6'&'/.9.&'! 6%12-Q! 2-0! 2$&#C%4/%&2448Q

2>>.C#2/'0! !"#$%&"'()(*+,)! i#&24! /#1'Q>'&#'>! 02/2! O2>! #-C.&7.&2/'0! 9.&! /6'! 9#&>/! /#1'!

I'/O''-! *TTTQ*T(T! #-! 2! 42-012&5! 0'C2024! >/%08! I8! A2&>.->! '/! 240 M*T((N)! L6'! >/%08!

>6.O'0!/62/!<#&24!2I%-02-C'!7'25'0!#-!'2&48!9244!42$$#-$!/6'!>%11'&/#1'!I2C/'&#24!7'25!I8!

/O.!.&!/6&''!1.-/6>)!L6#>!$'-'&24!.I>'&<2/#.-!C.-/2#-'0!-%2-C'>!I2>'0!.-!6.>/!/232D!>%C6!

2>! /6'! 92C/! /62/! 24/6.%$6! <#&24! 2I%-02-C'! C.<2&#'>! 7.>#/#<'48! O#/6! .)"/&1")"/"//$%D! #/!

C.&&'42/'>! -'$2/#<'48!O#/6! HPK((! 2-0!23*,/&"/"//$%02I%-02-C'40H%C6! 72#&'0! /#1'! >'&#'>!

02/2!244.O>!9.&!/6'!7.>>#I#4#/8!.9!C&'2/#-$!h$%#4/QI8Q2>>.C#2/#.-d!#-9'&'-C'>!2I.%/!762$'Q6.>/!

&'42/#.->6#7>)!!

! g-! *T((D! #-9.&1'0! I8! /6'! P-$48! '/! 240 9#-0#-$>D! /6'! Z&'#/I2&/! J2I! >'B%'-C'0! /O.!

C.174'/'! $.5%>6.<#&%>! $'-.1'>! 9&.1! ZPLH! -21'0! 2>! HPK>>!(! M='-I2-5! 2CC'>>#.-!



!B"

-%1I'&+![j(eF(EEN!2-0!HPK>>!*!M='-I2-5!2CC'>>#.-!-%1I'&+![j(eF(E]N!ML%C5'&!'/!24!

*T((N)! P/! /6'! /#1'D! /6'>'! O'&'! /6'! 9#&>/! $.5%>6.<#&%>'>! /.! I'! 9%448! >'B%'-C'0! 9&.1! 2-!

'-<#&.-1'-/24!>2174')!L6'!7&#1'&>!%>'0!#-!/6#>!>/%08!2&'!I2>'0!#-!72&/!.-!/6'>'!$'-.1'>!

M>''!@627/'&!(Y![.75#->!'/!24)!*T(WN)!L6'!7&#1'&>!2&'!%>'0!/.!C62&2C/'&#`'!/6'!T!1!2-0!(TT!

1! $.5%>6.<#&%>! C.11%-#/#'>! 2/! ZPLH! #-! ?2&C6! 2-0! H'7/'1I'&! 0%&#-$! /6&''! 8'2&>)! _'!

687./6'>#`'!/62/!0%&#-$!O#-/'&!1.-/6>D!O6'-!1#3#-$!.CC%&>!/6&.%$6.%/!/6'!%77'&!:TT!1D!

/6'!$.5%>6.<#&%>! C.11%-#/#'>! 2/!T!1!2-0!(TT!1!O#44! I'! >#1#42&)!@.-<'&>'48D! #-! >%11'&!

O6'-!/6'!O2/'&!C.4%1-!#>!>/&2/#9#'0D!/6'!T!1!2-0!(TT!1!C.11%-#/#'>!.%$6/!/.!0#99'&'-/#2/'!

9&.1!.-'!2-./6'&)!!

!

I/.97:4+!

*(+,-). #%--)#/"%0. (0'. ,$),($(/"%01! L6'! 02/2! &'7.&/'0! 6'&'! 2&'! 9&.1! >2174'>!

C.44'C/'0!9&.1!ZPLH!#-!?2&C6!2-0!H'7/'1I'&!.9!*TT]D!*T(T!2-0!*T((!2/!I./6!T!1!2-0!(TT!

1)!L6'!*T(T!2-0!*T((!>2174'>!O'&'!C.44'C/'0!/6&.%$6!200#/#.-24!^#>5#-!I.//4'!C2>/>!/.!/6'!

>/2-02&0!*W!I.//4'!&.>'//'!C2>/>!%>'0!/.!$'-'&2/'!/6'!ZPLH!/#1'!>'&#'>)!L6'!*TT]!>2174'>!

O'&'!/25'-!0%&#-$!2!C&%#>'!742--'0!2-0!9%-0'0!I8!\&)!?82!Z&'#/I2&/!M^H"!"%-0#-$!?@ZQ

TFT(E]WN)!!

P-! 2<'&2$'! <.4%1'! .9! *We! 4#/'&>! M&2-$#-$! 9&.1! ETQ:]:! 4#/'&>Y! >''! L2I4'! *)(N! O2>!

/2-$'-/#24Q94.O!9#4/'&'0!ML""N!O#/6!2!1.4'C%42&!O'#$6/!C%/.99!.9!(TT!5\2D!&'>%4/#-$!#-!2!9#-24!

C.-C'-/&2/'! <.4%1'! .9! 277&.3#12/'48! eT! 14! 9.&! 2! >'<'&24! /6.%>2-0Q9.40! C.-C'-/&2/#.-!

92C/.&)!L6'!C.-C'-/&2/'>!O'&'!T)**!k1!9#4/'&'0!/.!&'1.<'!I2C/'&#2!2-0!>/.&'0!2/!Wc@!%-/#4!

A.48'/684'-'! =48C.4! MAl=N! /&'2/1'-/! 2-0! @'>#%1! @64.&#0'! M@>@4N! 0'->#/8! C'-/&#9%$2/#.-!

9.44.O#-$!/6'!7&./.C.4!.9!ML6%&I'&!'/!24!*TTEN)!Al=!]TTT!O2>!%>'0!/.!7'44'/!/6'!<#&%>'>!.%/!



!C"

.9!/6'!C.-C'-/&2/'!2-0!/6'!&'>%>7'-0'0!7'44'/!O2>!4.20'0!.-/.!2!@>@4!0'->#/8!>/'7!$&20#'-/!

M()*! $f14Y! ()e! $f14Y! ()F! $f14N! 2-0! %4/&2C'-/&#9%$'0! M**DTTT! &71! .-! 2! Z'C512-! H_WTL#!

&./.&!9.&!:!6.%&>!2/!Wc@N)!0

P!@>@4!0'->#/8!9&2C/#.-!.9!()e!$f14!O2>!C.44'C/'0!I8!7%-C/%&#-$!/6&.%$6!/6'!>#0'O244!

.9! /6'! %4/&2C'-/&#9%$'! /%I'! 2-0! C.44'C/#-$! /6'! .%/94.O)! ".&121#0'! '3/&2C/#.-! O2>!

7'&9.&1'0! .-! /6'! C.-C'-/&2/'0! <#&%>'>! 9.44.O#-$! /6'! 7&./.C.4! .9! =&''-! 2-0! H21I&..5!

M*T(*N)! L6'! @>@4! <#&24! 9&2C/#.->! 9&.1! H'7/'1I'&! *TT]! O'&'! 200#/#.-2448! C'-/&#9%$2448!

C.-C'-/&2/'0!%>#-$!2!?#C&.C.-!C'-/&#9%$24!9#4/'&!M?#44#7.&'D!Z#44'&#C2D!?PN!2CC.&0#-$!/.!/6'!

12-%92C/%&'&d>! #->/&%C/#.->)! ".44.O#-$! 9.&121#0'! '3/&2C/#.-! \^P! O2>! &'>%>7'-0'0! #-!

>/'&#4'!O2/'&)!L6'!'3/&2C/'0!\^P!O2>! /6'-!2174#9#'0!%>#-$! /6'!K@PQI2>'0!='-.1#A6#!i*!

\^P!5#/!M=l!['24/6C2&'D!A#>C2/2O28D!^aN)!.

2)3)0)$(/).456.7%$.(+,-"7"#(/"%0.%7.!"#$%&"$"'()1.\'$'-'&2/'!A@K!7&#1'&>!?@A9!

MedQ!@@VS=SVV^@PKPPP==!m!:dN!2-0!?@A&!Med!m!P[@SVL@VL=KLP\@@!m!:dN!O'&'!0'>#$-'0!

%>#-$!/6'!>/2-024.-'!<'&>#.-!.9!/6'!A6#H#=->!%/#4#/8!M\O#<'0#!'/!24!*T(*N!I2>'0!%7.-!'3/2-/!

!"#$%&"'()(*+,!2/!/6'!/#1'!M@67(D!^@nTT(FW(Y!@67*D!^@nTT*(EWY!@67:D!^@nTT]:eeY!@67WD!

^@nTTFW;(Y! @APK:ED! ^@nTT*(]TY! !@A=(D! ^@nTT(EE]Y! Z0!?[*SD! ^@nTT*;W:Y! HPK>>!(D!

[j(eF(EEY! HPK>>!*D! [j(eF(E]N)! L6'! 7&#1'&>! 2174#98! 2! ETT! -/! 9&2$1'-/! .9! /6'! 12R.&!

C27>#0! 7&./'#-! M?@AN)! L6'>'! 7&#1'&>! O'&'! 2774#'0! 2>! 0.C%1'-/'0! #-! @627/'&! (! 2-0!

[.75#->!'/!24!M*T(WN)!L6'!eT!kJ!A@K!1#3!C.->#>/'0!(!,!P7'3!L2B!\^P!7.481'&2>'D!(o!P7'3!

L2B! &'2C/#.-! I%99'&D! T)e! k?! .9! '2C6! 7&#1'&D! T)*! 1?! 0^LA>! 2-0! (! kJ! .9! /'1742/'! \^P!

M='-.1#A6#!7&.0%C/N)!!L6'!/.%C60.O-!A@K!C.-0#/#.->!O'&'!M#N!:!1#-!.9!#-#/#24!0'-2/%&2/#.-!

2/!EWp@Y!M##N!:*!C8C4'>!.9!;T!>!.9!0'-2/%&2/#.-!MEep@ND!We!>!.9!2--'24#-$!MWFp@!O#/6!2!T)((p@!

0'C&'2>'fC8C4'ND!2-0!ET!>!.9!'3/'->#.-!MF*p@NY!2-0!M###N!(T!1#-!.9!9#-24!'3/'->#.-!2/!F*p@)!



#D"

5-%0"03. (0'. 8)9:)0#"03. %7. !54. (+,-"#%01! L6'! A@K! 7&.0%C/! O2>! <#>%24#`'0!

/6&.%$6!$'4!'4'C/&.76.&'>#>)!g-!/6'!C2>'!.9!?2&C6!*T(TD!T!1!2-0!(TT!1D!1%4/#74'!I2-0!>#`'>!

O'&'!7&'>'-/D! >.! #-! /6#>!>#/%2/#.-! /6'!I2-0!.9! #-/'&'>/!O2>!'3C#>'0!2-0!7%&#9#'0!%>#-$! /6'!

q81.C4'2-!\^P!='4!K'C.<'&8!5#/! Mq81.D! g&<#-'D! @PN)!P44! ./6'&! >#-$4'!I2-0! >2174'>!O'&'!

7%&#9#'0! %>#-$! /6'! \^P! @4'2-! r! @.-C'-/&2/.&! Q*e! 5#/! Mq81.D! g&<#-'D! @PN)! L'&1#-24! :d!

20'-842/#.-!O2>!7'&9.&1'0!%>#-$!H#$12QP40&#C6!Kl\L2B!MH#$12QP40&#C6D!H/)!J.%#>D!?bN!2/!

F*c@!9.&!(T!1#-)!L6'!20'-842/'0!7&.0%C/>!O'&'!4#$2/'0!#-/.!/6'!LbAb!LP!C4.-#-$!<'C/.&!9.&!

>'B%'-C#-$!Mg-<#/&.$'-D!@2&4>I20D!@PN!2-0!/&2->9.&1'0!/6&.%$6!6'2/>6.C5!#-/.!C.17'/'-/!

\[es!540/"1(!C'44>)!L&2->9.&1'0!C'44>!O'&'!742/'0!.<'&-#$6/!.-!742/'>!C.-/2#-#-$!217#C#44#-!

MeT!k$f14!.9!1'0#2N!2-0!oQ$24!M(TT!k4!7'&!42&$'!742/'N)!_6#/'!C.4.-#'>!O'&'!>C&''-'0D!2-0!

7.>#/#<'!/&2->9.&12-/>!O#/6!C.&&'C/48Q>#`'0!#->'&/>!O'&'!>'B%'-C'0!O#/6!/6'!?(:"!7&#1'&!

I8! Z'C512-! ='-.1#C>! M\2-<'&>D! ?PN)! L6'&'! O'&'! 12&5'0! 0#99'&'-C'>! #-! '99#C#'-C8! .9!

/&2->9.&12/#.-! I'/O''-! 0'7/6Q/#1'! C.6.&/>)! P! 9%44! E;! O'44! 742/'! .9! C4.-'>! O2>! >'-/! 9.&!

>'B%'-C#-$!9.&!((!0'7/6Q/#1'!C.6.&/>D!6.O'<'&!/6'!-%1I'&!.9!>'B%'-C'!&'/%&->!/62/!O'&'!

Z42>/Q#0'-/#9#'0!2>!!"#$%&"'()(*+,0#>!&'C.&0'0!#-!L2I4'!*)()!".&!/6'!T!1!?2&C6!*T(T!>2174'D!

1%4/#74'! 2//'17/>!O'&'!120'! I%/! -./! '-.%$6! /&2->9.&1'0! C4.-'>! C.%40! I'! 62&<'>/'0! /.!

O2&&2-/!/6'!>'B%'-C#-$)!

2(/(.(0(-;8"8.7%$.8"30(/:$).3)0)84!!\2/2!7&.C'>>#-$!O2>!7'&9.&1'0!'-/#&'48!I8!\&)!

\2O-! =.40>1#/6)! g-#/#2448D! <'C/.&! 2-0! 4.OQB%24#/8! >'B%'-C'>! O'&'! /&#11'0! O#/6!

H'B%'-C6'&!W)F!M='-'!@.0'>D!P--!P&I.&D!?gN)!!L6'!>'B%'-C'>!O'&'!/6'-!0'&'74#C2/'0!2/!/6'!

E]G! -%C4'./#0'! >'B%'-C'! #0'-/#/8! 4'<'4! O#/6! $27>! %>#-$! "2>/=&.%7gg! MV%! '/! 24! *TT;N)!!

\'&'74#C2/'0! ZPLH! >'B%'-C'>! O'&'! 24#$-'0! O#/6! &'9'&'-C'! >'B%'-C'>! 2/! /6'! 21#-.! 2C#0!

4'<'4! %>#-$! ?%>C4'! Ml0$2&! *TTWN! O#/6! /6'! 0'92%4/! 72&21'/'&>! 2>! #174'1'-/'0! I8!



#E"

L&2->42/.&o!MPI2>C24!'/!24!*T(TN)!K'$#.->!.9!4.O!C.->'&<2/#.-!O'&'!/&#11'0!%>#-$!=I4.C5>!

M#174'1'-/'0!I8!L&2->42/.&oN!%>#-$!/6'!.7/#.->!9.&!2!4'>>!>/&#-$'-/!>'4'C/#.-!ML242<'&2!2-0!

@2>/&'>2-2! *TTFN)! Z2C5Q/&2->42/'0! -%C4'./#0'! 24#$-1'-/>! O'&'! %>'0! /.! I%#40! 123#1%1Q

4#5'4#6..0!7684.$'-'/#C!/&''>!O#/6!"2>/L&''!<'&>#.-!*)(!MA&#C'!'/!24!*T(TN)!!Z&2-C6!>%77.&/>!

#-! "2>/L&''!O'&'! C24C%42/'0! %>#-$! /6'! H6#1.02#&2Q[2>'$2O2Q4#5'! 277&.3#12/'! 4#5'4#6..0!

&2/#.! /'>/! .-!(TTT! &'>2174#-$>)! ! L&''@.4427>'@J!W! M[.0C&.9/! *T(:N!O2>!%>'0! /.! C.4427>'!

I&2-C6'>!O#/6!>%77.&/!I'4.O!eT)![#'&2&C6#C24!C4%>/'&#-$!O2>!7'&9.&1'0!#-!K!MA#-6'#&.!'/!24!

*T(:N! 9&.1! 2! Z&28Q@%&/#>! 0#>>#1#42&#/8! 12/&#3! I2>'0! .-! bL,! 2I%-02-C'! 02/2! %>#-$! /6'!

7#C2-/'!72C52$'!MS'1I'4!'/!24!*T(TN)!a2CC2&0!>/2I#4#/8!1'2->!O'&'!C.17%/'0!%>#-$!/6'!97C!

72C52$'!M['--#$!*T(:N!/.!I../>/&27!/6'!0'-0&.$&21>)!L6'!a2CC2&0!>#1#42&#/8!<24%'D!O6#C6!

&'7&'>'-/>!/6'!>/2I#4#/8!.9!/6'!C4%>/'&D!#>!2<'&2$'0!9.&!'<'&8!I../>/&277#-$!.9!/6'!C4%>/'&#-$!

M(TTT!/#1'>ND!&'>%4/#-$! #-!2! a2CC2&0!>/2I#4#/8!1'2-!9.&!'2C6!C4%>/'&)! !@4%>/'&>!O#/6!a2CC2&0!

>/2I#4#/8!1'2->!.9!Fe!2-0!$&'2/'&!2&'!C.->#0'&'0!<24#0D!>/2I4'!C4%>/'&>D!O6#4'!C4%>/'&>!O#/6!

a2CC2&0! >/2I#4#/8!1'2->! I'/O''-! ;T! 2-0! Fe! #-0#C2/'! 72//'&->! #-! /6'! 02/2! M['--#$! *T(:N)!

Z./6! /6'! "#$%&'! *)(! 0'-0&.$&21! 2-0! /6'! "#$%&'! *)*! 7684.$'-8! 2&'! /6'! >.4'! O.&5! .9! \&)!

\2O-!=.40>1#/6)!

!

(/423.4!1-:!>;4F244;7-+!!
!

L6'! 0'-0&.$&21! #-! "#$%&'! *)(! O2>! $'-'&2/'0! I8! 2>>#$-#-$! 244! ]W:! >'B%'-C'>D!

#&&'>7'C/#<'!.9!0'7/6Q/#1'!C.6.&/D!#-/.!(;:!bL,>!2/!E]G!-%C4'./#0'!>#1#42&#/8)!l2C6!0'7/6Q

/#1'! C.6.&/! O2>! /6'-! 0'9#-'0! 2>! I'#-$! C.17.>'0! .9! 2! %-#B%'! >%I>'/! .9! /6'! 9%44Q02/2>'/!

bL,>Y! 2! h9#-$'&7&#-/d! .9! >.&/>)! P! Z&28Q@%&/#>! 24$.&#/61! 0'/'&1#-'0! /6'! 72#&O#>'! 0#>/2-C'!

I'/O''-! '2C6! C.6.&/! I2>'0! .-! bL,! C.17.>#/#.-D! >.! C.6.&/>! /62/! 2&'!1.&'! 24#5'! &'C&%#/!



#F"

/.$'/6'&! #-/.!C420'>)! !"#$%&'>!*)(!2-0!*)*!>62&'!/6'!>21'! 4'$'-0!C.0#-$D!>%C6!/62/!>627'>!

0'-./'!/6'!>2174'!8'2&D!O6#C6!2&'!/6'-!>%I0#<#0'0!I'/O''-!?2&C6!MO#-/'&N!#-!7%&74'!2-0!

H'7/'1I'&!M>%11'&N!#-!$&''-)!L6'!1.-/648!>%I>'/>!2&'!9%&/6'&!0#>/#-$%#>6'0!I8!>620#-$D!

I'/O''-!/6'!T!1!>%&92C'!>2174'>!M4#$6/!>620'N!2-0!/6'!(TT!1!0'7/6!>2174'>!M02&5!>620'N)!

"#$%&'! *)(! >6.O>! /62/! #-! /O.! 8'2&>! M*TT]! 2-0! *T((N! /6'! 7%&74'!?2&C6! >2174'>! /'-0! /.!

C4%>/'&! I8! 8'2&D! #&&'>7'C/#<'! .9! 0'7/6! >620#-$)! P4/'&-2/#<'48D! 9.&! /6'! $&''-! C.4.&'0!

H'7/'1I'&!C.6.&/>D!O6'-!C4%>/'&#-$!#>!2772&'-/!#/!#>!.-48!I8!>620#-$!M0'7/6ND!#&&'>7'C/#<'!

.9!8'2&!M>627'N)!!

"#$%&'! *)(! >6.O>! /62/! /6'! 1#3#-$! 428'&! 0'7/6! M?J\N! #>! /6'! 0.1#-2-/! 0&#<'&! .9!

>#1#42&#/8!.&!0#99'&'-/#2/#.-!I'/O''-!/6'!!"#$%&"'()(*+,!C.6.&/>!2/!/6'!?@A!$'-'!>'B%'-C'!

4'<'4)!_6'-!/6'!O2/'&!C.4%1-!#>!O'44!1#3'0!/6&.%$6.%/!/6'!%77'&!(TT!1D!2>!#/!/87#C2448!#>!#-!

?2&C6!MH/'#-I'&$!'/!24!*TT(ND!/6'!<#&24!7.7%42/#.->!2/!T!1!2-0!(TT!1!2&'!I4'-0'0!/.$'/6'&!

/.!C&'2/'!2!&'42/#<'48!6.1.$'-'.%>!<#&24!7.7%42/#.-!M0#99'&'-/!>620'>!.9!7%&74'N)!L6#>!&'>%4/!

#>! 24>.! &'94'C/'0! #-! /6'! "#$%&'! *)*! 7684.$'-8!O6'&'#-! /O.! C420'>! M2&I#/&2&#48! 0'>#$-2/'0!

@420'!tPu!2-0!tZuN!C.-/2#-!/6'!12R.&#/8!.9!?2&C6!>'B%'-C'>)!@420'!P!C.-/2#->!/6'!4#$6/!2-0!

02&5!7%&74'! /&#2-$4'>!0'-./#-$!?2&C6!*TT]!>'B%'-C'>D!O6'&'2>!@420'!Z! C.-/2#->!2!1.&'!

0#>7'&>'0!C420'!.9!4#$6/!2-0!02&5!7%&74'!C#&C4'>!9&.1!/6'!?2&C6!*T((!C.6.&/)!L6'!92C/!/62/!

/6'>'!?2&C6!>%&92C'!2-0!(TT!1!0'7/6!>'B%'-C'>!C420'! /.$'/6'&!.-!I./6! /6'!0'-0&.$&21!

2-0! /6'! 7684.$'-8! >6.O>! /62/! /6'! !"#$%&"'()(*+,! 2/! /6'>'! 0'7/6>! #-! O#-/'&! 1.-/6>!

&'7&'>'-/!2!%-#9#'0!$'-'/#C!C.11%-#/8!2>!R%0$'0!I8!?@A!C.0#-$!>'B%'-C')!_6#4'!/6'!?2&C6!

>2174'>! 2&'! C4.>'48! &'42/'0! I'/O''-! /6'! >%&92C'! 2-0! (TT! 1D! /6'! 7684.$'-'/#C! C420'>! #-!

O6#C6!/6'!7%&74'!#C.->!0.1#-2/'!/'-0!/.!I'!7.7%42/'0!I8!2!>#-$4'!8'2&!M>627'N!>%$$'>/#-$!

/62/!/6'&'!#>!4#//4'!C.-/#-%#/8!9&.1!8'2&!/.!8'2&!#-!/6'!$.5%>6.<#&%>!C.11%-#/8)!!



#!"

P>! >6.O-! #-!I./6! /6'!0'-0&.$&21!M"#$%&'!*)(N! 2-0! /6'!7684.$'-8! M"#$%&'!*)*ND! #-!

H'7/'1I'&! O6'-! /6'! 1#3'0! 428'&! #>! >6244.O! 2-0! /6'! O2/'&! C.4%1-! #>! >/&2/#9#'0! /6'!

>'B%'-C'>! >'$&'$2/'! 2CC.&0#-$! /.! 0'7/6! M>620'! .9! $&''-N)! L6#>! #>! #-! 5''7#-$! O#/6! /6'!

.<'&244! 687./6'>#>! .9! /6#>! >/%08! 2-0! O#/6! /6'! 29.&'1'-/#.-'0! 9#-0#-$>! 9.&! ?2&C6)!

g-/'&'>/#-$48D!6.O'<'&!/6'&'!277'2&>!/.!I'!1.&'!C.-/#-%#/8!2C&.>>!8'2&>!#-!/6'!H'7/'1I'&!

(TT! 1! M02&5! $&''-! >620#-$N! $.5%>6.<#&%>! C.11%-#/8! 2>! >6.O-! I8! /6'! 0'-0&.$&21!

C4%>/'&#-$!.9!0#99'&'-/!8'2&>!M$&''-!>627'>N)!L6#>!#>!'>7'C#2448!/&%'!9.&!/6'!*T(T!2-0!*T((!

>2174'>! M02&5! $&''-! >B%2&'! 2-0! C#&C4'D! &'>7'C/#<'48ND! O6#C6! 2&'! /'17.&2448! C.->'C%/#<'!

>2174'>D!/6.%$6!-./!9.&!/6'!9%&/6'&!/'17.&2448!&'1.<'0!H'7/'1I'&!*TT]!(TT!1!>'B%'-C'>!

M02&5!$&''-!/&#2-$4'>N)!L6#>!&'>%4/!#>!2772&'-/!9&.1!/6'!7684.$'-8!#-!/6'!C420'>!0'>#$-2/'0!

t@u! 2-0! t\u)! L6'&'! #>! 24>.! '<#0'-C'! .9! C.--'C/#<#/8! I'/O''-! /6'! (TT! 1! $.5%>6.<#&%>!

7.7%42/#.->! #-! >/&2/#9#'0! H'7/'1I'&!O2/'&! C.4%1-! 2-0!O'44Q1#3'0!?2&C6!O2/'&! C.4%1-D!

O6#C6!#>!'<#0'-/!#-!@420'!Z)!L6#>!128!#1748!/62/!>%IQ>%&92C'!$.5%>6.<#&%>'>!2C/!2>!2!>.%&C'!

.9! C.-/#-%#/8! 2-0! 2&'! 7'&#.0#C2448! &2#>'0! /.! /6'! >%&92C'! /6&.%$6!1#3#-$! 08-21#C>!O6'&'!

/6'8!'-C.%-/'&!-.<'4!'-<#&.-1'-/24!2-0!'<.4%/#.-2&8!7&'>>%&'>)!

P4/6.%$6! /6'&'! #>! 2! 0'$&''! .9! #-/'&2--%24! C.-/#-%#/8! #-! /6'! H'7/'1I'&! (TT! 1!

C.6.&/>D!/6'!H'7/'1I'&!T!1!>'B%'-C'>!M4#$6/!$&''-!>620#-$N!2CC.%-/!9.&!12-8!.9!/6'!4.-$Q

I&2-C6!>#-$4'/.->!#-!/6'!7684.$'-8!#-!"#$%&'!*)*)!P!7./'-/#24!&'2>.-!9.&!/6#>!#>!/62/!<#&%>'>!

&'C.<'&'0! 9&.1!>%&92C'!O2/'&>! #-! >%11'&!2&'!>%IR'C/! /.!2!6#$6!0'$&''!.9!,iQ4#$6/! >/&'>>!

M_.112C5!'/!24!(EE;N)!,iQZ!O2<'4'-$/6>!M*]TQ:*T!-1N!62<'!I''-!>6.O-!/.!I'!'>7'C#2448!

0'4'/'&#.%>!/.!<#&%>'>D!C&'2/#-$!78&#1#0#-'!0#1'&>!M_'#-I2%'&!'/!24!(EEFN)!L6#>!4#$6/!>/&'>>!

62>! /6'! -'/! '99'C/! .9! &2#>#-$!1%/2/#.-! &2/'>! 21.-$! '37.>'0! <#&%>'>)! L6#>!128! I'! 244! /6'!

1.&'!/&%'!.9!>>\^PQI2>'0!<#&%>'>!O6#C6!62<'!I''-!>6.O-!/.!62<'!>7.-/2-'.%>!1%/2/#.-!



##"

&2/'>!2>!6#$6!2>!(TQ:!>%I>/#/%/#.->f>#/'f8'2&D!.-!72&!O#/6!&2/'>!9.&!K^P!<#&%>'>!M\%998!'/!24!

*TT]N)!

!
"7-F324;7-+!

! H'B%'-C#-$! .9! /6'! !"#$%&"'()(*+,! 12R.&! C27>#0! 7&./'#-! >#$-2/%&'! $'-'! 9&.1! ((!

0'7/6Q/#1'!>2174'>!9&.1!ZPLH!>%77.&/'0!/6'!687./6'>#>!/62/!/6'!0'7/6!.9!/6'!1#3'0!428'&!

'#/6'&!%-#9#'>!.&!0#99'&'-/#2/'>!/6'!<#&24!C.11%-#/#'>!I'/O''-!/6'!>%&92C'!2-0!2/!0'7/6)!g-!

?2&C6D!O6'-! /6'!-'2&Q>%&92C'!O2/'&! C.4%1-! #>!O'44!1#3'0D! /6'!<#&24! C.11%-#/#'>! 2/!T!1!

2-0! (TT!1!O'&'! 6#$648! >#1#42&D! C420#-$! /.$'/6'&! I8! I./6! 0'-0&.$&21! 2-0! 7684.$'-'/#C!

2-248>'>)! g-! C.-/&2>/D! #-! H'7/'1I'&D! O6'-! /6'! O2/'&! C.4%1-! #>! >/&2/#9#'0D! /6'! <#&24!

7.7%42/#.->! 2/! T!1! 2-0! (TT!1! 9.&1'0! 0#>/#-C/! C420'>)! "%&/6'&! &'>'2&C6! >6.%40! 9.C%>! .-!

%-#98#-$!762$'!>#$-2/%&'!$'-'!02/2!O#/6!I2C/'&#24!/23.-.1#C24!2I%-02-C'!02/2!/.!'321#-'!

C.&&'42/#<'! #-9'&'-C'>! 2I.%/!O6#C6! 6.>/>! /6'>'! 762$'>! 2&'! #-9'C/#-$)! S-.O4'0$'! .9! 6.>/>!

O.%40!244.O!0'C.-<.4%/#.-!.9!/6'!9.&C#-$!0%'!/.!768>#C24!92C/.&>!M')$)!1#3#-$!0'7/6N!<'&>%>!

6.>/!92C/.&>)!!

!

$FJ-7K3/:<C/-.4+!!

"%-0#-$!9.&!/6#>!&'>'2&C6!O2>!$&2-/'0!/.!?82!Z&'#/I2&/!I8!/6'!^2/#.-24!HC#'-C'!".%-02/#.-!

M^H"! "%-0#-$!?@ZQTFT(E]WN)!?[! 2-0!\=!O'&'! I./6! 9%-0'0!%-0'&! /6'!,H"!A&'>#0'-/#24!

"'44.O>6#7)!H7'C#24!/62-5>!/.!K2C6'4!A2&>.->!.9!ZgbH!9.&!7&.<#0#-$!/6'!>2174'>!2-0!9.&!6'&!

9.%-02/#.-24!O.&5!2-0! /.! /6'!C&'O!.9! /6'!Kfi!P/42-/#C!l374.&'&D! 9&.1!O6#C6! /6'!>2174'>!

O'&'!C.44'C/'0)!

!
!



#?"

!
(/8/0/-F/4+!
!
PI2>C24!"D!q2&0.82!KD!L'49.&0!?a!M*T(TN)!L&2->42/.&o+!1%4/#74'!24#$-1'-/!.9!-%C4'./#0'!

>'B%'-C'>!$%#0'0!I8!21#-.!2C#0!/&2->42/#.->)!6$/1,(/07/(8%09,%,+)/&!LM+!_FQ_(:)!
!
P-$48!"lD!"'4/>!ZD!Z&'#/I2&/!?D!H2421.-!AD!l0O2&0>!KPD!@2&4>.-!@D!@62-!P?D![28-'>!?D!

S'44'8!HD!J#%![D!?262998!a?D!?%'44'&!alD!^%4/.-!aD!b4>.-!KD!A2&>.->!KD!K2862O5!HD!
H%//4'!@PD!K.6O'&!"!M*TT;N)!L6'!12&#-'!<#&.1'>!.9!9.%&!.C'2-#C!&'$#.->)!.:"20
;("1"<3!N+!':;])!

!
@2&4>.-!@PD!\%C54.O![_D!H4''/'&!L\!M(EE;N)!H/.C5>!2-0!08-21#C>!.9!I2C/'&#.742-5/.-!#-!

/6'!-.&/6O'>/'&-!H2&$2>>.!H'2)!=,,>02,+09,%,+)/&0.+)?0@@A0B">(/+102?$8(,%0(*0
C/,+*"<)+>&3!NL+!WE(Qe(e)!

!
\%998!HD!H62C5'4/.-!JPD![.41'>!l@!M*TT]N)!K2/'>!.9!'<.4%/#.-2&8!C62-$'!#-!<#&%>'>+!72//'&->!

2-0!0'/'&1#-2-/>)!6+?$),09,'(,D%0!,*,?(/%!O+!*;FQ*F;)!
!
\O#<'0#!ZD!HC61#'0'&!KD!=.40>1#/6!\ZD!l0O2&0>!KPD!Z&'#/I2&/!?!M*T(*N)!A6#H#=->+!2-!

.-4#-'!/..4!/.!#0'-/#98!>#$-2/%&'!$'-'>!#-!762$'>!2-0!0'>#$-!A@K!7&#1'&>!9.&!
'321#-#-$!762$'!0#<'&>#/8)!;EF0;("(*G")H+?(/%!PL+!:F)!

!
l0$2&!K@!M*TTWN)!?,H@Jl+!1%4/#74'!>'B%'-C'!24#$-1'-/!O#/6!6#$6!2CC%&2C8!2-0!6#$6!

/6&.%$67%/)!6$/1,(/07/(8%09,%,+)/&!LQ+!(FE*Q(FEF)!
!
=.40>1#/6D!\!M*T(WN)!A6\!\#>>'&/2/#.-D!v@627/'&!:+!\'7/6!2-0!>'2>.-24!<2&#2/#.-!#-!<#&24!

0#<'&>#/8!#-!/6'!-.&/6O'>/'&-!H2&$2>>.!H'2)v!H%I1#>>#.-!/.!/6'!,H"!l4'C/&.-#C!
L6'>#>!2-0!\#>>'&/2/#.-!02/2I2>'!7'-0#-$)!

!
=&''-!?KD!H21I&..5!a!M*T(*N)!E"1,/$1+)0/1"*(*<A0+01+I")+?")30H+*$+1)!@.40!H7&#-$![2&I.&!

J2I.&2/.&8!A&'>>!@.40!H7&#-$![2&I.&D!^'O!V.&5)!
!
['--#$!@!M*T(:N)!97C+!"4'3#I4'!7&.C'0%&'>!9.&!C4%>/'&#-$)!K!72C52$'!<'&>#.-!*)(Qe)!
!
[.0C&.9/!l!M*T(:N)!L&''@.4427>'@J!W)!
!
[.75#->!?D!S2#42>2-!HD!@.6'-!PD!K.%3!HD!L%C5'&!SAD!H6'<'-'44!PD!P$I2-0R'Q?CS'--2!?D!

Z&'#/I2&/!?!M*T(WN)!\#<'&>#/8!.9!'-<#&.-1'-/24!>#-$4'Q>/&2-0'0!\^P!762$'>!
&'<'24'0!I8!A@K!2174#9#C2/#.-!.9!/6'!72&/#24!12R.&!C27>#0!7&./'#-)!B&,0@2E50J"$)*+1!
:7;+!(T)(T:Ef#>1'R)*T(W)W:)!

!
S'1I'4!H_D!@.O2-!A\D!['41%>!?KD!@.&-O'44!_SD!?.&4.-![D!PC5'&48!\\D!Z4.1I'&$!HAD!

_'II!@b!M*T(TN)!A#C2-/'+!K!/..4>!9.&!#-/'$&2/#-$!7684.$'-#'>!2-0!'C.4.$8)!
;("(*G")H+?(/%!QR+!(W;:Q(W;W)!

!



#@"

?#C62'4>!P"D!S-27!P[!M(EE;N)!b<'&<#'O!.9!/6'!,H!a=b"H!Z'&1%02!P/42-/#C!L#1'Q>'&#'>!
H/%08!2-0!/6'![80&.>/2/#.-!H!7&.$&21)!=,,>02,+09,%,+)/&0.+)?0@@A0B">(/+102?$8(,%0(*0
C/,+*"<)+>&3!NL+!(eFQ(E])!

!
A2&>.->!KaD!Z&'#/I2&/!?D!J.12>!?_D!@2&4>.-!@P!M*T((N)!bC'2-!/#1'Q>'&#'>!&'<'24>!

&'C%&&#-$!>'2>.-24!72//'&->!.9!<#&#.742-5/.-!08-21#C>!#-!/6'!-.&/6O'>/'&-!H2&$2>>.!
H'2)!B&,0@2E50J"$)*+1!R+!*F:Q*]W)!

!
A#-6'#&.!aD!Z2/'>!\D!\'IK.8!HHD!H2&52&!\!M*T(:N)!\)D!2-0!/6'!K!\'<'4.71'-/!@.&'!L'21!

*T(:)!-41'+!J#-'2&!2-0!^.-4#-'2&!?#3'0!l99'C/>!?.0'4>)!90>+/#+<,0',)%("*+!:)(Q(T:)!
!
A&#C'!?^D!\'624!AHD!P&5#-!PA!M*T(TN)!"2>/L&''!*m277&.3#12/'48!123#1%1Q4#5'4#6..0!/&''>!

9.&!42&$'!24#$-1'-/>)!.:"20C65!S+!'EWET)!
!
HC6&.'0'&!lD!H/.11'4![!M(E;EN)![.O!&'7&'>'-/2/#<'!#>!/6'!>'&#'>!.9!A2-%4#&%>!>/2/#.->!.9!

1.-/648!1'2-!C.-0#/#.->!.99!Z'&1%02w!.)"<),%%0(*0C/,+*"<)+>&3!S+!:(QWT)!
!
H#'$'4!\D!\'%>'&!_!M(EEFN)!L&2R'C/.&#'>!.9!>#-5#-$!72&/#C4'>!#-!/6'!H2&$2>>.!H'2+!1.0'4#-$!.9!

>/2/#>/#C24!9%--'4>!2I.<'!0''7Q.C'2-!>'0#1'-/!/&27>)!=,,>02,+09,%,+)/&0.+)?0@A0
C/,+*"<)+>&(/09,%,+)/&0.+>,)%!NN+!(e(EQ(eW()!

!
H/'#-I'&$!\SD!@2&4>.-!@PD!Z2/'>!^KD!a.6->.-!KaD!?#C62'4>!P"D!S-27!P[!M*TT(N)!b<'&<#'O!.9!

/6'!,H!a=b"H!Z'&1%02!P/42-/#C!L#1'Q>'&#'>!H/%08!MZPLHN+!2!0'C20'Q>C24'!4..5!2/!
.C'2-!I#.4.$8!2-0!I#.$'.C6'1#>/&8)!=,,>02,+09,%,+)/&0.+)?0@@A0B">(/+102?$8(,%0(*0
C/,+*"<)+>&3!NM+!(WTeQ(WWF)!

!
L242<'&2!=D!@2>/&'>2-2!a!M*TTFN)!g17&.<'1'-/!.9!7684.$'-#'>!29/'&!&'1.<#-$!0#<'&$'-/!2-0!

21I#$%.%>48!24#$-'0!I4.C5>!9&.1!7&./'#-!>'B%'-C'!24#$-1'-/>)!23%?,H+?(/0;("1"<3!
SR+!e;WQeFF)!

!
L6%&I'&!KiD![28-'>!?D!Z&'#/I2&/!?D!_'$4'8!JD!K.6O'&!"!M*TTEN)!J2I.&2/.&8!7&.C'0%&'>!/.!

$'-'&2/'!<#&24!1'/2$'-.1'>)!6+?$),0.)"?"/"1%!N+!WFTQW]:)!
!
L%C5'&!SAD!A2&>.->!KD!H81.-0>!l?D!Z&'#/I2&/!?!M*T((N)!\#<'&>#/8!2-0!0#>/&#I%/#.-!.9!

>#-$4'Q>/&2-0'0!\^P!762$'>!#-!/6'!^.&/6!P/42-/#C!bC'2-)!B&,0@2E50J"$)*+1!S+!]**Q
]:T)!

!
_'#-I2%'&!?=D!_#46'41!H_D!H%//4'!@PD!=2&`2!\K!M(EEFN)!A6./.&'2C/#<2/#.-!C.17'->2/'>!

9.&!,i!0212$'!2-0!&'>/.&'>!#-9'C/#<#/8!/.!-2/%&24!12&#-'!<#&%>!C.11%-#/#'>)!7>>1(,80
+*805*'()"*H,*?+10E(/)"I("1"<3!RL+!**TTQ**Te)!

!
_.112C5!SlD![#44!KLD!?%44'&!LPD!@.4O'44!KK!M(EE;N)!l99'C/>!.9!>%-4#$6/!.-!I2C/'&#.762$'!

<#2I#4#/8!2-0!>/&%C/%&')!7>>1(,80+*805*'()"*H,*?+10E(/)"I("1"<3!RQ+!(::;Q(:W()!
!
V%!VD!Z&'#/I2&/!?D!?C^2#&-#'!AD!K.6O'&!"!M*TT;N)!"2>/=&.%7gg+!2!O'IQI2>'0!I#.#-9.&12/#C>!

742/9.&1!9.&!2-248>'>!.9!42&$'!(;H!&\^P!4#I&2&#'>)!;EF0;("(*G")H+?(/%!T+!eF)!



#A"

&1H3/4!1-:!B;<20/4+!

L2I4'!*)(+!!H2174'!C.44'C/#.-!02/2!#-C4%0#-$!<#&24!C.%-/>!2-0!-%1I'&!.9!>'B%'-C'>!.I/2#-'0!
9&.1!'2C6!>2174'!#-!C627/'&!/O.)!L6#>!/2I4'!O2>!2027/'0!9&.1!/6'!A6\!0#>>'&/2/#.-!.9!
=.40>1#/6!*T(W)!

!
!
!

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

6/07"$% '1%
8"9/"(3"8%
'7)#:("5%
;<'=/8*'>:$/8%
&?@A%

-:$#.% 3'(3% :(%
2*'."% 2#)"$%
;>:$/8"8B0CA%

FDDB" G,*&'" F#" D"7" E##"H" BF" #IDD"J"ED.@"

FDDB" G,*&'" F#" EDD"7" EF?"H" A#" !I@A"J"ED.@"

FDDB" K-;2-7L-*" F3!" D"7" F#?"H" !B" FI@#"J"ED.@"

FDDB" K-;2-7L-*" F3!" EDD"7" F#?"H" C?" FIB@"J"ED.@"

FDED" G,*&'" B" D"7" !B!"H" D" FIA?"J"ED.@"

FDED" G,*&'" B" EDD"7" FBB"H" FA" FI?E"J"ED.@"

FDED" K-;2-7L-*" ?" D"7" F#?"H" CE" ?IF?"J"ED.@"

FDED" K-;2-7L-*" A" EDD"7" CD"H" CD" #IF?"J"ED.@"

FDEE" G,*&'" FA" D"7" EBD"H" @C" #I?B"J"ED.@"

FDEE" G,*&'" FA" EDD"7" EBD"H" B?" #I@E"J"ED.@"

FDEE" K-;2-7L-*" E!" D"7" FBD"H" C@" FI#@"J"ED.@"

FDEE" K-;2-7L-*" E!" EDD"7" FBD"H" C@" ?IA#"J"ED.@"



!"#

!
!

"#$%&'!()*+!!,'-.&/$&01!#22%34&04#-$!5#'&0&65#602!62%34'&#-$!/7!80&$033/!8'0!30192'3!:03'.!/-!33,;<!=>?!@AB3!CDEF!
3'G%'-6'!#.'-4#4HI)!!>2%34'&#-$!#3!6026%204'.!7&/1!J&0HK>%&4#3!.#33#1#20&#4H!/7!45'!30192'3)!!J&0-65!3%99/&43!0&'!35/L-!L5'&'!
3%99/&4!#3!$&'04'&!450-!MN!0-.!&'9&'3'-4!O0660&.!340:#2#4H!1'0-3)!!O0660&.!340:#2#4H!1'0-3!P!QM!&'9&'3'-4!R02#.S!340:2'!62%34'&3)!!
O0660&.!340:#2#4H!1'0-3!7&/1!TN!4/!QM!#-.#604'!45'!9&'3'-6'!/7!9044'&-3!#-!45'!.040)!"#$%&'!7&/1!U/2.31#45!C(N*VI)!



!"#

$%&'(#$ 

$%&'(#) 

#

#

$%&'(#* 

#

#

$%&'(#+ 

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

"#$%&'!()(*!!+,-./$'0'1#2!1&''!3,/4#0$!1,'!&'.51#/03,#6!57/0$!$/8%3,/9#&%3!:;+!

3'<%'02'3!=&/7!'09#&/07'015.!9#&%3'3!3576.'>!#0!1,'!?5&$533/!?'5!@#0>#251'>!A-!2/./&'>!

3,56'3B!50>!:;+!3'<%'02'3!=&/7!=%..-!3'<%'02'>!&'='&'02'!$/8%3,/9#&%3'3!@#0>#251'>!A-!

057'3B)!!C,'!325.'!A5&!&'6&'3'013!3%A31#1%1#/03!6'&!3#1')!"#$%&'!=&/7!D/.>37#1,!@(EFGB)!

!



,-#

!

!

!

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

!

0122-34)!

! C,'&'! #3! 2%&&'01.-! /9'&&'6&'3'0151#/0! /=! >/%A.'H31&50>'>! IJK! @>3IJKB!

A521'&#/6,5$'3! #0! 2%.1%&'! 2/..'21#/03! 4/&.>4#>')! C,'! ='4! 3#0$.'H31&50>'>! IJK! @33IJKB!

6,5$'3!1,51!5&'!#0!2%.1%&'!1'0>!1/!A'!2.#0#25.!#3/.51'3!3%2,!53!1,/3'!#0='21#0$!!"#$%&'($!/&!)*+

,-#()!L,#.'!&'2'01!31%>#'3!@#02.%>#0$!1,'!=#&31!14/!2,561'&3!/=!1,#3!1,'3#3B!,59'!#>'01#=#'>!5!

.5&$'!>#9'&3#1-!/=!33IJK!9#&%3'3!#0!1,'!75&#0'!'09#&/07'01M!1,'&'!5&'!2%&&'01.-!0/!75&#0'!

33IJK! 6,5$'! #3/.51'3! #0! 2%.1%&')! C,#3! #3! 5! 2&#1#25.! >'=#2#'02-! #=! 80/4.'>$'! /=! 1,#3! %0>'&H

31%>#'>!6/&1#/0!/=!1,'!$./A5.!9#&/7'!#3!1/!A'!5>9502'>M!3#02'!5!$&'51!750-!5335-3!&'<%#&'!5!

2%.1%&'>! 7/>'.! 3-31'7)! C,#3! 2,561'&! >'15#.3! '==/&13! 1/! 2,5&521'&#N'! /0'! 3%2,! 6/1'01#5.!

7/>'.!3-31'7)!!

!

5673891:7;86)!!

O0! (EEPM! I&)! Q5%&'0!:2I50#'.! @2/77#11''!7'7A'&B! &'6/&1'>! 5! 375..! #2/35,'>&5.!

6,5$'!65&1#2.'!1,51!453!#0>%2#A.'!A-!:#1/7-2#0!;!/&!2/01#0%/%3!,#$,!.#$,1!=&/7!31&5#0! RJS!

@D:TTFGB! /=! 5! 0/0H5U'0#2M! 2./05.! .&/0,"-,-,,12! 2%.1%&'! 2/..'21#/0! /=! (P+ #3/.51'3!

@>'3#$051'>! KHVB! =&/7! 1,'! '531'&0! D%.=! /=! :'U#2/! @:2I50#'.! '1! 5.! (EEPB)! C,'! =%2,3#5H

2/./&'>! #3/.51'!2/015#03!6,-2/'&-1,&#0M!6.52#0$! #1! #01/!2.%31'&!W)F!/=!X'&$'-S3! 15U/0/7#25.!

3-31'7! @D5&&#1-! '1! 5.! (EEGB)! I&)! :2I50#'.! 3'<%'02'>! 1,'! .5&$'! 3%A%0#1! /=! 1,'! &#A%./3'H



,.#

A#36,/36,51'! 25&A/U-.53'! $'0'! @YA2QB! 50>! /0! 1,'! A53#3! /=! 1,#3! 3#$051%&'! $'0'! 3'<%'02'!

>'1'&7#0'>! 1,51! 1,'! J! 31&5#0!453! 2./3'.-! &'.51'>! 1/!L//>3! Z/.'! 31&5#0! [\E]! @LZ[\E]B!

@:2I50#'.!'1!5.!(EEPB)!!

+&'9#/%3!'U6'&#7'0151#/0!>'7/031&51'>!1,51!'U6/3%&'!/=!1,'!2%.1%&'!1/!:#1/7-2#0!

;M!/&!3,#=1#0$!1,'!.#$,1!&'$#7'!=&/7!5!F(!,&H.#$,1M!F(!,&H>5&8!>#'.!2-2.'!1/!#01'03'!(G!,&!,#$,!

.#$,1! 4,'0! 1,'! 2%.1%&'! #3! 51! ./$5&#1,7#2! $&/41,! 6,53'! 25%3'3! 5! &56#>! >'$&5>51#/0! #0!

.&/0,"-,-,,12! 2'..3! 50>!5! 2/02/7#1501! &#3'! #0! 375..! 9#&%3H.#8'!65&1#2.'3)!C,'!65&1#2.'3! 5&'!

>#31#021! A%1! 0'5&! 1,'! .#7#1! /=! >'1'21#/0! =/&! '6#=.%/&'32'02'!7#2&/32/6-! %3#0$! ?^XY! D/.>!

@Q#='!C'2,0/./$#'3M!D&50>!O3.50>M!J^B)!+5&1#2.'!2/02'01&51'3!36/11'>!/01/!=/&795&!$&#>3!50>!

2/%01'&H315#0'>! 4#1,! %&50-.! 52'151'! 4'&'! 9#'4'>! A-! '.'21&/0! 7#2&/32/6-! =/&! 1,#3! 31%>-!

@"#$%&'! ])FB! 50>! A-! :2I50#'.! '1! 5.! @(EEPB)! :#2&/$&56,3! =&/7! A/1,! 31%>#'3! #>'01#=-!

36,'&#25.M! 3/7'4,51! 57/&6,/%3M! 65&1#2.'3! 566&/U#751'.-! PE! 07! #0! >#57'1'&! 4#1,! 0/!

9#3#A.'!15#.!566'0>5$')!!

_3#0$! `.#$&''0! IJK! 315#0! @Q#='! C'2,0/./$#'3M! D&50>! O3.50>M! J^B! 1/! <%501#=-! IJK!

>'$&5>51#/0M!I&)!:2I50#'.!566.#'>!1,'!33IJKH6&'='&'01#5.!&'31&#21#/0!'0N-7'!?HF!0%2.'53'!

1/!IJK!'U1&521#/03!=&/7!J!6,5$')!+,5$'!a!@>3IJKB!453!%3'>!53!5!0'$51#9'!2/01&/.!50>!+,#!

bF[G!@33IJKB!453!%3'>!53!5!6/3#1#9'!2/01&/.)!C,'!J!6,5$'!'U6'&#'02'>!5!]U!&'>%21#/0!#0!

<%501#=#5A.'!IJK!9'&3%3!+,#!bF[G!50>!5!WU!&'>%21#/0!9'&3%3!1,'!7/31.-!%0>#$'31'>!Q57A>5!

IJK!@:2I50#'.!'1!5.!(EEPB)!C,'!&'3%.1!3%$$'31'>!1,51!1,'!375..!#2/35,'>&5.!65&1#2.'3!7/31!

.#8'.-! 2/015#0'>! 33IJKM! 50>c/&! 1,51! #13! 0%2.'#2! 52#>! 453! 3%Ad'21! 1/! %0%3%5..-! &56#>!

>'$&5>51#/0!/&!51!.'531!6//&!&'1'01#/0!/=!=.%/&'32'01!3#$05.)!!

J!6,5$'!#3!5!,#$,.-!>'3#&5A.'!3%Ad'21!=/&!$'0/7#2!3'<%'02#0$!3#02'!#1!&'6&'3'013!1,'!

3'2/0>! &'6/&1! /=! 5! 1'76'&51'M! 375..! 33IJK! #2/35,'>&5.! 6,5$'! =/../4#0$! 1,'! &'6/&1! /=!



,/#

1'76'&51'! 3(,4-5(4('$'! @e&%6/9#2! 50>! "/&1'&&'! (EFFB! 50>! 1,'! /0.-! /0'! -'1! 1/! A'!

'U6'&#7'015..-!#0>%2'>)!O0!5>>#1#/0M!1,'!6%151#9'!,/31!=/&!J!6,5$'!#3!.&/0,"-,-,,12M!4,#2,!

4/%.>! 758'! J! 6,5$'! 1,'! =#&31! 33IJK! 6,5$'! /=! 2-50/A521'&#5M! 50>! #0>''>! 1,'! =#&31!

1'76'&51'!6,5$'!/=!2-50/A521'&#5! #=!2/02.%3#9'.-!6&/9'>M! =/../4#0$!7/&'!1'0%/%3!&'6/&13!

@')$)M!?%..#950!'1!5.!(EETB)!Z/4'9'&M!25%1#/0! #3!0''>'>! #0!>&54#0$!1,'3'!2/02.%3#/03!3#02'!

1,'!.&/0,"-,-,,12! 2%.1%&'! #3!0/1!5U'0#2!50>!1,'!0%2.'#2!52#>! 1-6'!50>!$'0/7'!/=!J!6,5$'!

,53!0/1!A''0!>'=#0#1#9'.-!2,5&521'&#N'>)!!

!

</7,89=!-69!%3878:8>=)!

*+',-&./#0.%(1-(+$.2/3#-$#/#%$4.C,'!2%.1%&'3!4'&'!75#015#0'>!50>!$&/40!/0!?J!

@f?'5451'&!J51%&5.gB!7'>#5!5>561'>! =&/7!L51'&A%&-!'1!5.! @FT\\B)!`.#$/1&/6,#2!3'5451'&M!

2/..'21'>!/0! 5! 2&%#3'! =&/7!/==3,/&'! #0! 1,'!D%.=! /=!:'U#2/! 50>! 3%A3'<%'01.-! 31/&'>! #0! 1,'!

>5&80'33!=/&!3'9'&5.!7/01,3!A'=/&'!%3'M!758'3!%6!1,'!A53'!/=!1,'!?J!7'>#5)!C,'!3'5451'&!

#3!E)(h7! =#.1'&'>M! 5%1/2.59'>!50>! 1,'0! .'=1! /9'&0#$,1! 1/!/==H$53M! A'=/&'! 1,'!5>>#1#/0!/=! 3#U!

3%66.'7'015.!0%1&#'01!3/.%1#/03*.

• J5(iICK!@F!$cQM!6Z!\)EB*!W)P!7.c.#1'&!?J!

• J5(;`]!@G!$cQB*!()P!7.c.#1'&!?J!

• e(Z+`G!@P)F!$cQB*!()P!7.c.#1'&!?J!

• J5J`]!@]EE!$cQB*!()W!7.c.#1'&!?J!

• j#157#0!XHF(!@F)E!7$cQB*!F!7.c.#1'&!?J!

• ;-50/!C&52'!:'15.3*!F!7.c.#1'&!?J!

o V0?`G!!U![Z(`!@E)(((!$cQB!

o :0;.(!U!GZ(`!@F)G!$cQB!

o ;/@J`]B(!U!PZ(`!@E)E(W!$cQB!

o J5(:/`G!U!(Z(`!@E)]TE!$cQB!

o ;#1&#2!52#>!,->&51'!@P)(WE!$cQB!

o "'&&#2!577/0#%7!2#1&51'!@P)E!$cQB!

!

`02'! 1,'! 0%1&#'013! ,59'! A''0! 5>>'>! 1,'! 7'>#5! 7%31! A'! %3'>! 4#1,#0! 5! ='4! >5-3S! 1#7'M!

5.1,/%$,!1,#3!250!A'!'U1'0>'>!4#1,!&'=&#$'&51#/0)!!



,0#

! O0! 50! 52#>H453,'>! 31'&#.'! WEE! 7.! i&.'07'-'&! =.538M! FWEH((W! 7.! /=! =&'3,! ?J! 453!

#0/2%.51'>!4#1,!FEH(Wk!A-!9/.%7'!/=!3''>!2%.1%&'!#0!3151#/05&-!6,53')!+&'9#/%3!4/&8!A-!

I&)!:2I50#'.!#0>#251'>!1,51!5!1/15.!9/.%7'!/=!l(WE!7.!#3!7/31!2/0>%2#9'!1/!5!,#$,!1#1'&!9#&5.!

#0>%21#/0)!C,'!0'4.-!#0/2%.51'>!=.5383!4'&'!6.52'>!#01/!5!4,#1'!.#$,1!#02%A51/&!51!(Pm;!/0!5!

F(cF(!.#$,1H>5&8!2-2.'!3#7%.51#0$!'09#&/07'015.!2/0>#1#/03)!`61#25.!>'03#1-!453!7'53%&'>!

51!.'531!/02'!6'&!>5-!51!5![WE!07!459'.'0$1,!4#1,!1,'!./$5&#1,7#2!$&/41,!6,53'!#0>#251'>!

A-! K[WE07nE)ETE)! L,'0! 7%.1#6.'! =.5383! 4'&'! $&/40M! 1,'-! 4'&'! 3,#=1'>! 2./3'&! /&! =%&1,'&!

=&/7! 1,'! .#$,1! &'.51#9'! 1/! '52,! /1,'&! #0! /&>'&! 1/! 31#7%.51'! /&! 3%66&'33! 1,'! $&/41,! 50>!

3-02,&/0#N'!1,'!3#7%.150'/%3!5&&#95.!/=!5..!=.5383!51!./$5&#1,7#2!6,53')!!!

! L,'0!1,'!3-02,&/0#N'>!$&/41,!=.5383!,5>!&'52,'>!./$!6,53'!$&/41,!53!#0>#251'>!A-!

`61#25.!I'03#1-M! 1,'-!4'&'!7/9'>! 1/! 5! ,#$,! .#$,1! 15A.'M! =/&! 9#&5.! #0>%21#/0! A-! &/%0>H1,'H

2./28! .#$,1)! I&)! :2I50#'.! &'2/77'0>3! 51! .'531! TE! o7/.! 6,/1/03! 7H(3H(! /=! .#$,1! '0'&$-)!

".%/&'32'01!1%A'!.#$,13!@G\H#02,B!3%36'0>'>!l(!=1!5A/9'!1,'!=.5383!,59'!A''0!65&1#2%.5&.-!

'=='21#9'!=/&!.5&$'H325.'!#0>%21#/03)!!

! K=1'&! 50! #0#1#5.! F(HF\! ,&! ,#$,! .#$,1! 6'&#/>M! 4,'0! 6,/1/HA.'52,#0$! /=! 1,'! 6#08!

.&/0,"-,-,,12! ,53! A'2/7'! 5665&'01M! 1,'! =.5383! 5&'! 2/01#0%/%3.-! 7/0#1/&'>! A-!

'6#=.%/&'32'02'!7#2&/32/6-!2/%013!/=!9#&%3H.#8'!65&1#2.'3!@jQ+3B)!`0'!7#..#.#1'&!/=!A.'52,'>!

2%.1%&'!#3!2'01&#=%$'>!51!F[MEEE!U!$!1/!6'..'1!/%1!2'..%.5&!>'1&#1%3)!"/&!5!31&/0$!#0>%21#/0!5!

F*(EH>#.%1#/0!#3!566&/6&#51'!=/&!'0%7'&51#/0M!3/!WE!o.!/=!3%6'&051501!#3!>#.%1'>!#01/!TWE!o.!

/=!>#.%'01!2/015#0#0$!(k!4c9!=/&75.#0)!C,'!=%..!7#..#.#1'&!/=!>#.%1'>!6,5$'!#3!952%%7!=#.1'&'>!

/01/!5!E)E(!o7!=#.1'&!@L,51750M!+#113A%&$,M!+KBM!315#0'>! #0! 1,'!>5&8! =/&!FF!7#0%1'3!4#1,!

(WU! ?^XY!D/.>! 315#0! @Q#='! C'2,0/./$#'3M! D&50>! O3.50>M!J^B! 50>!7/%01'>! /0! 5! 3.#>'!4#1,!

501#=5>'!3/.%1#/0!@D.-'&/.c+X?!A%=='&!4#1,!E)Fk!=#05.!2/02'01&51#/0!6H+,'0-.'0'>#57#0'H



,!#

>#HZ;.B)!j#&%3'3!5&'!'0%7'&51'>!%0>'&!5!FEEUM!/#.! #77'&3#/0!/Ad'21#9'!4#1,!5!FEU!/2%.5&)!

L,'0!1,'!=.5383!,59'!52,#'9'>!5!,#$,!9#&5.!1#1'&!/=!FE\HFET!65&1#2.'3!6'&!7#..#.#1'&M!1,'-!5&'!

&'7/9'>!=&/7!1,'!,#$,!.#$,1!15A.'!=/&!>/4031&'57!6&/2'33#0$)!!

53+/1. 6(+373%/-3'#. /#0. %'#%$#-+/-3'#4. O&&'36'21#9'! /=! 4,'1,'&! 1,'! 15&$'1'>! 9#&5.!

=&521#/0! #3! 0%2.'#2! 52#>3! /&! 6&/1'#0M! 1,'! #0#1#5.! 2/02'01&51#/0! 31'63! ,59'! A''0! 1,'! 357'M!

5>561'>!=&/7!:/.'2%.5&!;./0#0$!@D&''0!50>!?57A&//8!(EF(B)!C,'!31'6HA-H31'6!6&/1/2/.!#3!

#02.%>'>! 53! K66'0>#U! pF)! O0#1#5..-M! 1,'! 6,/1/A.'52,'>! 2%.1%&'! #3! 1&503='&&'>! 1/! 5! GPE!7.!

2'01&#=%$'! A/11.'! #01/! 4,#2,! F:! J5;.! A-! 4'#$,1! #3! >#33/.9'>M! #0! /&>'&! 1/! 8''6! 1,'! 9#&5.!

65&1#2.'3!#0!3%36'03#/0!A-!6&'9'01#0$!1,'#&!#/0#2!533/2#51#/0!1/!1,'!2'..%.5&!>'1&#1%3!6'..'1)!

C,'! .5&$'H325.'!2%.1%&'! #3!36%0!51!TWEE!U!$! =/&!FE!7#0M!6'..'1#0$!2'..%.5&!>'A&#3)!C,'!2.'5&!

3%6'&051501! #3!>'2501'>!/01/!5!E)(!h7!J5.$'0'! =#.1'&! 1/4'&M!4#1,/%1!>#36.52#0$! 1,'! .5&$'M!

2/./&=%.! 6'..'1)! C,'! 51152,'>! 31'&#.'! A/11.'! 2/015#0#0$! 1,'! =#.1&51'! #3! >#3'0$5$'>! =&/7! 1,'!

1/4'&! 50>! 1,'! 0'U1! 31'6! #3! 0%2.'53'! >#$'31#/0! 1/! >'$&5>'! 50-! 0/0H'02563#>51'>! 0%2.'#2!

52#>3)!J%2.'53'!>#$'31#/03!4'&'! 1-6#25..-!&%0!FH(!,/%&3!51! &//7!1'76'&51%&'!4#1,!YJ53'!

`Ji!@+&/7'$5M!:5>#3/0M!LOB!50>!'#1,'&!YqHF!IJ53'!@+&/7'$5M!:5>#3/0M!LOB!=/&!$'0/7#2!

#3/.51#/03! /&! 1,'! .'33! 'U6'03#9'! A/9#0'! 6502&'51#2! IJ53'! O! @?#$75M! ?1)! Q/%#3M! :`B! =/&!

6&/1'/7#2! 4/&8)! C,'! 0%2.'53'H1&'51'>! =#.1&51'! 453! 1,'0! 6/%&'>! #01/! GPE7.! 2'01&#=%$'!

A/11.'3M!351%&51'>!4#1,!+iD!PEEE!51!FEk!4c9!50>!31/&'>!/9'&0#$,1!51!Gm;)!"/../4#0$!./4H

1'76'&51%&'! #02%A51#/0M! 1,'! =#.1&51'3!4'&'! 2'01&#=%$'>! =/&!FE7#0!51!TWEE!U! $! 51!Gm;)!C,'!

+iD!3%6'&051501!453!952%%7!536#&51'>!545-!4#1,!5!31'&#.'!+531'%&!6#6'11'!50>! 1,'!9#&5.!

6'..'1!&'3%36'0>'>!#0!Ci!A%=='&)!C,'!6&/1'/7#23!6&/1/2/.!6&/2''>3!>#&'21.-!1/!;3;.!>'03#1-!

$&5>#'01!%.1&52'01&#=%$51#/0!4,'&'53!1,'!$'0/7#23!6&/1/2/.!3%Ad'213!1,'!&'3%36'0>'>!9#&5.!



,,#

6'..'1! 1/! 5! 2,./&/=/&7! 3'65&51#/0! 31'6! %3#0$! 5! +,53'H./28r! $'.! 1%A'! 1/! =&521#/051'! 545-!

&'75#0#0$!2/0157#0501!+iD)!!.

"/&!1,'!6&/1'/7#23!4/&8!/0.-!52#>!453,'>!2'01&#=%$'!A/11.'3!4'&'!%3'>M!#0!/&>'&!1/!

6&'9'01! 2/0157#05013! =&/7!A'#0$! #01&/>%2'>!51!50-!31'6)!C,'!$'0/7#2! #3/.51#/0!6&/1/2/.!

/0.-!25..3!=/&!52#>!453,'>!A/11.'3!#0!1,'!+iD!6&'2#6#151#/0!6,53')!!

!-/#0/+0. 8$#'23%. 3)'1/-3'#. 6+'-'%'14! O0#1#5..-! 5! 3150>5&>! $'0/7#23HA53'>!

566&/52,! 453! %3'>! 1/! 511'761! 2,5&521'&#N51#/0! /=! 1,'! J! 6,5$'! $'0/7'M! =/../4#0$! 5!

6&/1/2/.!5>561'>!=&/7!D&''0!50>!?57A&//8S3!:/.'2%.5&!;./0#0$!@(EF(B)!C,'!31'6HA-H31'6!

6&/1/2/.3! 5&'! #02.%>'>! #0! K66'0>#U! p()! O0! A&#'=M! =/&757#>'! #3! %3'>! 1/! >#3&%61! 1,'! 9#&5.!

2563#>3M!50>!1,'&'5=1'&!5!3'&#'3!/=!6&/1'#053'!50>!2,./&/=/&7!1&'517'013!&'7/9'!#76%&#1#'3!

=&/7!1,'!3576.'!53!1,'!IJK!#3!6&'2#6#151'>!50>!2/02'01&51'>!4#1,!'1,50/.)!!

I%'!1/!1,'!375..!3#N'!/=!1,'!9#&5.!65&1#2.'3!50>!./4!&'2/9'&-!/=!0%2.'#2!52#>3M!1,'!=#&31!

=#9'! J! 6,5$'! #0>%21#/03! 3/%$,1! 1/! $'0'&51'! C'76.#+,#! 6&/>%21! =&/7! 1,'! 'U1&521'>! IJK)!!!

C'76.#+,#!@Di!Q#='32#'02'3M!+#113A%&$,M!+KB!%3'3!5!31&50>H>#36.52#0$!IJK!6/.-7'&53'!=&/7!

1,'! 6$,(##12H#0='21#0$! s(T! +/>/6,5$')! X'25%3'! /=! 1,'! 31&50>! >#36.52#0$! 5A#.#1-! /=! 1,'!

6/.-7'&53'M!1,'!&'3%.1#0$!'U6/0'01#5.!576.#=#251#/0!/=!IJK!/22%&3!53!.5&$'M!A&502,#0$M!=%..H

$'0/7'! 2/0251'7'&3t! 5!6,'0/7'0/0!80/40!53! &/..#0$! 2#&2.'! 576.#=#251#/0! @Y;KB)! ! !K=1'&!

#0#1#5.! =5#.%&'3M! 5! C'76.#+,#! 6&/>%21! 453! $'0'&51'>! 1,51! 6&/>%2'>! >#=='&'01! $'.!

'.'21&/6,/&'3#3!A50>#0$!6511'&03!=&/7!1,'!6/3#1#9'!50>!0'$51#9'!2/01&/.3)!

! C,'!&50>/7!,'U57'&!>&#9'0!L,/.'!D'0/7'!K76.#=#251#/0r!8#1!@LDKt!q#5$'0B!453!

%3'>! $'0'&51'! 375..! =&5$7'013! =&/7! 1,'! C'76.#+,#! 6&/>%21! 1,51! 2/%.>! A'! &'5>#.-! 2./0'>!

50>!3'<%'02'>)!C,'!LDK!6&/>%213!4'&'!9#'4'>!A-!$'.! '.'21&/6,/&'3#3!50>! =&5$7'013! #0!

1,'! GEEHFEEE! 0%2.'/1#>'! 3#N'! &50$'! 4'&'! 'U2#3'>)! "/../4#0$! V-7/! D'.! ;.'50%6! @V-7/M!



,1#

O&9#0'M! ;KBM! .#$51#/0! #01/! 5! C`+`! CK! 9'21/&! @Q#='! C'2,0/./$#'3M! D&50>! O3.50>M! J^BM! 50>!

1&503=/&751#/0!#01/!2/76'1'01!IZWHu!)*+,-#(+@Q#='!C'2,0/./$#'3M!D&50>!O3.50>M!J^BM!P!2./0'3!

4#1,! #03'&13! 5&/%0>! WEE! A6! 4'&'! 3'01! =/&! A#>#&'21#/05.! 3'<%'02#0$! 4#1,! :F])! `0'!

3%A3'<%'01! LDK! 453! 6'&=/&7'>M! 1,#3! 1#7'! /0! C'76.#+,#! 6&/>%21! $'0'&51'>! =&/7! IJK!

'U1&521'>!%3#0$!1,'!2/77'&2#5.!V-7/!j#&5.!iU1&521#/0!e#1!=/../4#0$!1,'!+iD!2/02'01&51#/0!

31'6)!C'0!3'<%'02'>!2./0'3!4'&'!$'0'&51'>!=&/7!1,#3!95&#51#/0!/0!1,'!6&/1/2/.)!!!

! 91/)230. 6+$6. /66+'/%&4! `0! 6&#/&! '9#>'02'! 1,51! 5! 31&/0$! 6.537#>! A50>! 2/%.>! A'!

,5&9'31'>! =&/7! 1,'! 2%.1%&'M! 50>! /0! 3%36#2#/0! 1,51! 1,'! J! 6&/6,5$'! 75-! 'U#31! 53! 50!

'U1&52,&/7/3/75.! 2#&2%.5&! '.'7'01M! 1,'! q#5$'0! +.537#>! :#>#! e#1! @q#5$'0M! j5.'02#5M! ;KB!

453!%3'>!1/!15&$'1!1,'!6.537#>!@/&!6/33#A.'!9#&5.!&'6.#251#9'!=/&7B!=&/7!./$H6,53'!D:TTFG!

2%.1%&'!53!4'..! 53! =&/7! .#$,1.-! #0>%2'>! =.5383)!X50>3! #0! 1,'!vP!8A! &50$'!4'&'! &'6'51'>.-!

/A15#0'>!4,'0!1,'!6.537#>!6&'6!'.%51'!453!9#3%5.#N'>!/0!50!5$5&/3'!$'.)!L,'0!1,#3!A50>!

453!'U2#3'>!%3#0$!A/1,!V-7/!@O&9#0'M!;KB!50>!:/X#/!@;5&.3A5>M!;KB!$'.!'U1&521#/0!8#13! #0!

/&>'&!1/!576.#=-!1,'!6.537#>!%3#0$!D'0/7#+,#!@Di!Q#='32#'02'3M!+#113A%&$,M!+KB!=/../4'>!A-!

2./0#0$)!Z/4'9'&M!1,'!D'0/7#+,#!&'521#/0!=5#.'>)!K=1'&!&%.#0$!/%1!=5#.%&'!#0!1,'!D'0/7#+,#!

8#1!#1!453!3%36'21'>!1,51!1,'!6.537#>!453!=5#.#0$!1/!'U1&521!=&/7!1,'!$'.)!!

! K0/1,'&! 'U1&521'>! 6.537#>! =&521#/0! 453! 36.#1! 50>! 1'31'>! =/&! &'31&#21#/0! >#$'31#/0!

4#1,! =/%&! 3150>5&>! '0N-7'3! @X57ZOM! Z#0>OOOM! +?COM! b70OB)! O1! 453! ,-6/1,'3#N'>! 1,51! 5!

.#0'5&#N'>!6&/>%21!7#$,1!A'!7/&'!&'5>#.-!'U1&5215A.'!=&/7!1,'!$'.!50>!3%A3'<%'01.-!'53#'&!

1/! 2./0')! i0N-7'3! X57ZO! 50>! +?CO! >#36.5-'>! '9#>'02'! /=! >#$'31#/0! @"#$%&'! ])(B)! C,'!

>#$'31'>!A50>3!4'&'!'U2#3'>!50>!$'.!'U1&521'>M!A.%01'>M!15#.'>!50>!.#$51'>!#01/!1,'!C`+`!bQ!

,#$,H25652#1-!9'21/&!@O09#1&/$'0M!D&50>!O3.50>M!J^B)!;./0'3!4'&'!6#28'>!50>!32&''0'>!%3#0$!

1,'!Z'&2%.53'!./0$H&50$'!C5<!6/.-7'&53'!@K$#.'01M!?5015!;.5&5M!;KB)!C`+`!bQH1&503=/&7'>!



,2#

2./0'3!,59#0$!vP!8A!#03'&13!#0!1,'!357'!3#N'!0'#$,A/&,//>!/=!1,'!%0>#$'31'>!6.537#>!4'&'!

3'01! 1/! 1,'! `6'&/0!IJK! ?'<%'02#0$! =52#.#1-! @Q/%#39#..'M! e^B! =/&! A#>#&'21#/05.! 3'<%'02#0$!

4#1,!:F])!!

! ?%A3'<%'01.-M! 4'! %3'>! 5=/&'7'01#/0'>! '9#>'02'! 1,51! 1,'! 6.537#>! A50>! 453!

>#$'31'>!A-!X57ZO!50>!+?CO!1/!=52#.#151'!6&'='&'01#5.!%6158'!/=!1,'!.#0'5&#N'>!6.537#>!#01/!

6D'7!9'21/&3!1,51!,5>!A''0!>#$'31'>!4#1,!1,'!357'!&'31&#21#/0!'0N-7'3!1/!2&'51'!6'&='21.-!

2/76.'7'015&-!/9'&,50$3)!K=1'&!1&503='21#/0M!2./0#0$!50>!6#28#0$!vWE!2./0'3M!3'9'0!2./0'3!

4#1,!#03'&13!#0!1,'!P!8A!3#N'!&50$'!4'&'!3'.'21'>!=/&!A#>#&'21#/05.!3'<%'02#0$!A-!`6'&/0)!

9+$6/+3#8. /. 2$-/8$#'2$. '7. -&$. ,&'1$. :. )-+/3#. !"#$%&'%'%%(). %(1-(+$4. O0!

I'2'7A'&!(EF(!4'!6&'65&'>!5!7'15$'0/7'!=/&!5!>'7/031&51#/0!/=!1,'!GWG!w&)!?'<%'02#0$!

+.51=/&7! A-! Y/2,'! C'2,0/./$#'3! @X&50=/&>M! ;CB)! `4#0$! 1/! 6&#/&! >#==#2%.1-! 4#1,! >#&'21.-!

3'<%'02#0$!1,'!9#&5.!65&1#2.'3M!1,'!>'2#3#/0!453!75>'!1/!6&/>%2'!1,'!7'15$'0/7'!=&/7!WEE!

7.!/=!1/(/'1,0'! 2%.1%&'!$&/4#0$!51! ./$5&#1,7#2!6,53')!K.1,/%$,! 1,'!2/6-!0%7A'&3!/=! 1,'!

9#&5.!$'0/7'!4/%.>!A'!./4!2/765&'>!1/!50!#0>%2'>!2%.1%&'M!#1!453!A'.#'9'>!1,51!1,#3!4/%.>!

'03%&'!1,51!1,'!9#&%3!3'<%'02'!453!2561%&'>!50>!6&'3'01!#0!1,'!=#05.!7'15$'0/7'!#0!3/7'M!

6'&,563!&5&'M!=/&7)!

! O0#1#5.!511'7613!1/!#3/.51'!1/15.!IJK!#0!1,'!/0'!7#2&/$&57!<%501#1#'3!>'750>'>!A-!

Y/2,'! &'3%.1'>! #0! 5! 34576#0$! /=! 1,'! q#5$'0! X.//>! 50>! C#33%'! e#1)! C,'&'!453! 1//!7%2,!

6&/1'#0! #0! '9'0! 375..! 2%.1%&'! 6'..'13! 50>! J50/>&/6! /=! 1,'! =#05.! '.%51'! 566'5&'>! 1/! A'!

,'59#.-!2/0157#051'>!A-!0/0HIJK!2/031#1%'013)!"/../4#0$!1,'!#0#1#5.!=5#.%&'3!1/!/A15#0!6%&'!

IJK!#0!3%==#2#'01!<%501#1#'3!5!0'4!6&/1/2/.!453!5>561'>!4#1,!,'.6!=&/7!?,/&1!+&/1/2/.3!#0!

:/.'2%.5&!X#/./$-!#0!/&>'&!1/!59/#>!34576#0$!1,'!IJ'53-!36#0!2/.%70)!C,'!0'4!6&/1/2/.!

@K66'0>#U! p]B! #09/.9'>! 6'..'1#0$M! .#<%#>! 0#1&/$'0! =&''N'H1,54M! 50>! 2,./&/=/&7!



,3#

2'01&#=%$51#/0! 1/! '.#7#051'! 1,'! 5A%0>501! 6&/1'#0)! K=1'&! '.%1#0$! =&/7! 1,'! IJ'53-! 2/.%70!

4#1,! FEE! h.! /=! CiM! =#05.!J50/>&/6! 2/02'01&51#/0!453! [G[! 0$ch.!4#1,! 5! (PE! 07c(\E! 07!

&51#/!/=!()E])!!

! 9+32$+.0$)38#4.C/!=/../4!%6!/0!$'0/7#23!&'3%.13M!3%2,!53!$56!2./3#0$!/=!1,'!J!31&5#0!

2/01#$3! 50>!'95.%51#0$!A#/#0=/&751#23!,#13! @3''!Y'3%.13! 50>!I515!K05.-3#3BM! 6&#7'&3!4'&'!

=&'<%'01.-!&'<%#&'>)!C,'!>515!IjI!/=! 1,'!7'15$'0/7'!6&'65&'>!A-!Y/2,'!2/015#03!5!8'-!

iU2'.! =#.'! 25..'>! RGWGY'5>?151%3)U.3S! 1,51! 2/015#03! #0=/&751#/0! /0! 1,'! J'4A.'&! 533'7A.-M!

6&#02#65..-! >515! 5A/%1! 4,#2,! &'5>3! 4'01! #01/! 5! $#9'0! 2/01#$)! L,'0! 1,#3! 36&'5>3,''1! #3!

3/&1'>!A-!2/.%70!R;S!4,#2,!.#313!1,'!WS!2/01#$M!#1!#3!6/33#A.'!1/!'U1&521!1,'!.#31!/=!&'5>3!1,51!

4'01! #01/!50-!$#9'0! 2/01#$!/=! #01'&'31M! 5..! /=!4,#2,!5&'!6&'=#U'>! fZbb`GZ+EFUUUUUg)!C,'!

3%7!/=!1,'!&'5>3!/A15#0'>!5&'!2/015#0'>!#0!5!.5&$'!=5315!=#.'!057'>!RF)GWGY'5>3)=5315S)!_3#0$!

1,'!4'AHA53'>!"5315!?'<%'02'!iU1&521/&!=&/7!1,'!"5A/U!566.#251#/03!3%#1'!@j#..'3'0!(EE[BM!

1,'! .#31!/=!%0>'&.-#0$!&'5>3!158'0!=&/7!1,'!3/&1'>!iU2'.!36&'5>3,''1!4'&'!'U1&521'>!=&/7!

1,'! RF)GWGY'5>3)=5315S! =#.')! C,'! 'U1&521'>! &'5>3! 4'&'! 1,'0! &'5.#$0'>! #0! D'0'#/%3!

@X#/7511'&3M!K%28.50>M!JVB!50>!&'$#/03! =&''!/=!6/.-7/&6,#37!4#1,!$&'51'&! 1,50!WU!&'5>H

2/9'&5$'!4'&'!2,/3'0!=/&!6&#7'&!>'3#$0)!!

9+'-$'23%). 2$-&'0'1'8"4. K3! >'15#.'>! A'./4! #0! RY'3%.13! 50>! I515! K05.-3#3S! 1,'!

7'15$'0/7'!>#>!0/1!6&/>%2'!5! R37/8#0$!$%0S! #>'01#1-!=/&!1,'!J!6,5$')!O1!2/%.>M!,/4'9'&M!

A'!%3'>!53!5! 3'5&2,!>515A53'! #=! 1,'!9#&5.!6&/1'#03!4'&'!'0+/-5-! 3'<%'02'>! 1,&/%$,!7533!

36'21&/7'1&-)! C,'! =%0>57'015.! 2,5..'0$'! /=! 9#&5.! 6&/1'/7#23M! .#8'! 9#&5.! $'0/7#23M! #3! 5!

65%2#1-!/=!315&1#0$!751'&#5.!1/!4/&8!4#1,)!C,%3!5!6&/1/2/.!453!5>561'>!1,51!5../4'>!=/&!1,'!

#06%1!/=!%6!1/!FE!=.5383!/=!#0>%2'>!2%.1%&')!!



,"#

! X&#'=.-M! 1,'! 2%.1%&'! =.5383!4'&'! 6//.'>M! 2'..%.5&! >'1&#1%3!453! 6'..'1'>M! 3%6'&051501!

453! E)E(! h7! H=#.1'&'>! 50>! 0%2.'53'H1&'51'>! 50>! 1,'0! +iDPEEE!453! 5>>'>! =/&! /9'&0#$,1!

#02%A51#/0M! 53! 6'&! R:'1,/>3*! 7(4$#+ 814(9(,$:(-/+ $/'+ !-/,0/:4$:(-/;+ 50>! 1,'! K66'0>#U! pF!

6&/1/2/.)!C,'!&'3%36'0>'>!9#&5.!6'..'13!4'&'!1,'!./5>'>!/01/!5!;'3#%7!;,./&#>'!@;3;.B!31'6!

$&5>#'01!@(!7.!U!F)]!$c7.t!(!7.!U!F)W!$c7.t!(!7.!U!F)[!$c7.B!50>!%.1&52'01&#=%$'>!@(TMEEE!

&67!%3#0$!?4GEC#!&/1/&!=/&!]!,/%&3!51!(Em;B)!C,'!A/11/7!/=!1,'!%.1&52'01&#=%$'!1%A'!453!

6%021%&'>!50>!6%&#=#'>!9#&5.!=&521#/03!@=&''!=&/7!,/31!2/0157#0501!6&/1'#0B!4'&'!2/..'21'>!

3'<%'01#5..-!2/..'21'>!#0!,5.=H7#..#.#1'&!=&521#/03)!K=1'&!>'1'&7#0#0$!4,#2,!=&521#/03!,5>!1,'!

,#$,'31! 9#&5.! 1#1'&M! =&521#/03! 4'&'! 6//.'>! 50>! >#5.-N'>! 50>! 1,'0! =%&1,'&! 2/02'01&51'>!

1,&/%$,! 1,'! %3'! /=! 50! K7#2/0HFW! 2'01&#=%$5.! =#.1'&! %0#1! @:#..#6/&'M! X#..'&#25M! :KB)! C,'!

65&1#2.'3!4'&'!1,'0!>'051%&'>M!&'>%2'>!4#1,!ICC!1/!'.#7#051'!>#3%.=#>'!A&#>$'3!50>!&%0!/0!

5! J%+KDi! X#3HC&#3! 6&/1'#0! $'.! @Q#='! C'2,0/./$#'3M! D&50>! O3.50>M! J^B)! C,'! 31'6HA-H31'6!

6&/1'/7#23!6&/1/2/.!#3!51152,'>!53!K66'0>#U!pG!50>!#3!7'501!1/!2/77'02'!%3#0$!751'&#5.!

,5&9'31'>!51!1,'!2/02.%3#/0!/=!1,'!K66'0>#U!pF!6&/1/2/.)!!

!

!

(/=1>7=!-69!?-7-!$6->4=;=)!
!

!$;($#%3#8. +$-(+#). 7+'2. )-/#0/+0. 8$#'23%. 3)'1/-3'#. <. =$26139&3. <. >*?4.

?'<%'02#0$!/=!1,'!vWEE!A6!#03'&13!&'9'5.'>!2/0157#05013!#02.%>#0$!)*+,-#(M!9'21/&!3'<%'02'!

50>! /0'! ".59/A521'&#5.! 3-7A#/01! 3'<%'02')! L,'0! LDK! 453! 566.#'>! 1/! C'76.#+,#!

$'0'&51'>!=&/7!V-7/!8#1!'U1&521'>HIJKM!'#$,1!/=!1'0!2./0'3!3'<%'02'>!4'&'!)*+,-#(!&'.51'>!

2/0157#0501)! C,'! &'75#0#0$! 14/! /=! 1,'! 3'<%'02'3! ,5>! 31&/0$! ,#13! 1/! .&/0,"-,-,,12!



1-#

LZ[\E]! ,-6/1,'1#25.! 6&/1'#03M! 4,#2,! 45&&501! =%&1,'&! #09'31#$51#/0F)! K! 3#7#.5&! 6&/1/2/.!

453!%3'>!5$5#0!#0!?'61'7A'&!,/4'9'&!1,#3!&'1%&0'>!/0.-!)*+,-#(+2/0157#0501)!!

!$;($#%3#8. +$-(+#). 7+'2. +$)-+3%-3'#. 038$)-3'#. '7. 61/)230. 7+/%-3'#4.L,'0! 1,'!

6.537#>! =&521#/0!,5&9'31'>! =&/7!1,'!J!31&5#0!2%.1%&'!453!&'31&#21#/0!>#$'31'>!50>! .#$51'>!

#01/!C`+`!bQM!1&503=/&7'>!2./0'3!,59#0$!vP!8A!#03'&13! #0!1,'!357'!3#N'!0'#$,A/&,//>!/=!

1,'!%0>#$'31'>!6.537#>!4'&'!3'01! 1/! 1,'!`6'&/0!IJK!?'<%'02#0$! =52#.#1-! @Q/%#39#..'M!e^B!

=/&!A#>#&'21#/05.! 3'<%'02#0$!4#1,!:F])!C,'3'! .5&$'! #03'&13! 1%&0'>!/%1! 1/!A'!<"-'-=$,:04!

3'<%'02'M! 6&'3%7'>! 51! 1,'! 1#7'! 1/! A'! 2/0157#0501! #03'&13! =&/7! 1,'! .&/0,"-,-,,12!

2/77'035.3!6&'3'01!#0!1,'!0/0H5U'0#2!D:TTFG!2%.1%&')!!

L,'0!&'31&#21#/0!'0N-7'H36'2#=#2!6D'7!9'21/&3!4'&'!%3'>!1/!2561%&'!1,'!>#$'31'>!

6.537#>! =&521#/0M! 3'9'0! #03'&13!4'&'! 3'01! 1/!`6'&/0!50>!A#H>#&'21#/05..-H3'<%'02'>)!C,#3!

&'9'5.'>!1,51!1,&''!/=!1,'!3'9'0!4'&'!=&/7!1,'!J!31&5#0M!,#11#0$!1/!LZ[\E]!2,&/7/3/75.!

IJK! #0! A/1,! 1,'! =/&45&>! 50>! 1,'! &'9'&3'! 3'<%'02#0$! >#&'21#/0M! 50>! 1,%3! 2/03#>'&'>!

2/0157#0501!#0!1,#3!6.537#>!3'5&2,)!C,'!&'75#0#0$!=/%&!#03'&13!4'&'!<"-'-=$,:04)!+&#7'&3!

>'3#$0'>!1/!1'31!50!Z::!,#1!1/!.5&$'x21$xEEF[G!6&/>%2'>!5!2/&&'21.-!3#N'>!6&/>%21!4,'0!

566.#'>!1/!3'9'&5.!6.537#>H%6158'!2./0'3)!K=1'&!14/!&/%0>3!/=!A#>#&'21#/05.!6&#7'&!45.8#0$!

1,'! '==/&1! 1/! 3'<%'02'! 1,'! 6.537#>! =&/7! 1,#3! =//1,/.>! 453! 5A50>/0'>! 53! 1,'! 6.537#>!

@6'&,563!0/1!1,'!/0.-!/0'B!2/01#0%'>!1/!A'!&'.51'>!1/!<-20-=$,:04)!!!

=$)-3#8.-&$.*'@()&'A3+().6+32$+).'#.-&$.:.6&/8$4.?#02'!1,'!J!6,5$'!65&1#2.'3!5&'!

375..!50>!#2/35,'>&5.!50>!#76.#251'>!53!2/015#0#0$!33IJKM!#1!453!2/03#>'&'>!1,51!#1!7#$,1!

A'!5!$/8%3,/9#&%3)!C,'!>-?12"-5(4(/$0++;Y!6&#7'&3!%3'>!#0!;,561'&3!F!50>!(!/=!1,#3!1,'3#3!

########################################################
.#*#+%&456#'&5&7&4(#89:;&<=49>#9?#5@(4(#5A9#BC*#89>5=D4#&>'#5@94(#:(5&D(>9:=8#
%&<D(E89>5=D4#A=5@#;<9:=4=>D#F?&:#@=54#G=(%'4#&#;(<?(85#:&58@#59#5@(#@=5#<(D=9>#9?#
%&<D(E89>5=DE----"#59#HII#:9'(%#FJ-20,/K#F@&D(EILEC&:#



1.#

@Z/68#03! '1! 5.! (EFGB! 50>! 3'9'&5.! /1,'&! $/8%3,/9#&%3! 6&#7'&! 65#&3! 2/02'#9'>! A-! X,581#!

I4#9'>#M!4'&'!566.#'>!1/!A/1,!1,'!J!6,5$'!9#&5.!2/02'01&51'!@&%61%&'>!51!TWm;B!53!4'..!53!

1/! 1/15.! IJK! 'U1&521'>! =&/7! 1,'! J! 31&5#0! 2%.1%&')! J/! A50>3! /=! 1,'! 'U6'21'>! 3#N'! 4'&'!

6&/>%2'>!A-!50-!6'&7%151#/0!/=!1'76.51'H6&'65&51#/0!50>!6&#7'&!65#&)!!

B$-/0/-/.'#.-&$.B$-/8$#'2$4+C,'!GWG!w&)!6-&/3'<%'02'&!6&/>%2'>!5!7'15$'0/7'!

/=!'U2'..'01!&'5>!<%5.#1-!50>!.'0$1,)!C,'!$&/33!7'1&#23!=/&!1,'!7'15$'0/7'!5&'!>#36.5-'>!#0!

C5A.'! ])F)! C,'! &'5>3! 4'&'! 533'7A.'>! #01/! 2/01#$3! A-! 1,'! 6&/6&#'15&-! Y/2,'! J'4A.'&!

533'7A.-!6&/$&57)!`=!1,'!]M]]F!1/15.!2/01#$3M!]MF\\!/=!1,'3'!4'&'!WEE!A53'3!/&!$&'51'&!#0!

.'0$1,M!4,#2,!4'&'!>'=#0'>!53!R.5&$'!2/01#$3S!@3''!C5A.'!])(B)!C,'3'!.5&$'!2/01#$3!@0n]MF\\t!

5..x.5&$'x2/01#$3)=5315B!A'257'!1,'!75#0!15&$'1!/=!/%&!3'5&2,!'==/&13)!!

!%/77'103#8./#0.8/6.%1')3#8.'7./11C1/+8$C%'#-38)D7/)-/.A)D.>EFGHI4+I&)!:2I50#'.!

,5>!6&'9#/%3.-!&'6/&1'>!5!,#$,!>'$&''!/=!,/7/./$-!A'14''0!1,'!YA2Q!3#$051%&'!$'0'3!/=!

1,'! J! 31&5#0! /=! .&/0,"-,-,,12! @RD:TTFGSB! 50>! LZ[\E]M! 1,'! 1-6'! 31&5#0! /=! 6#08!

.&/0,"-,-,,12)!O1!453!6/33#A.'!1,51!1,#3!3#7#.5&#1-!2/%.>!A'!'U6./#1'>!1/!#>'01#=-!1,'!J!6,5$'!

.-3/$'0#2! #03'&1#/0!3#1'M! 3#02'!LZ[\E]!,5>!3,/40!0/!'9#>'02'!/=!,5&A/&#0$!5! 1'76'&51'!

6,5$'!%0>'&!:#1/7-2#0!;!#0>%21#/0)!!

! ?25==/.>#0$!/=!1,'!R5..x.5&$'x2/01#$3)=5315S!/01/!LZ[\E]M!&'3%.1'>!#0!1,'!&'2&%#17'01!

/=!([!2/01#$3!.'59#0$!FW!$563!%0=#..'>!#0!1,'!LZ[\E]!$'0/7'!&50$#0$!#0!3#N'!=&/7!(P(!A6!y!

P]W]!A6)!O1!453!,-6/1,'3#N'>!1,51!95&#5A.'!6&/6,5$'!#03'&1#/0!2/%.>!25%3'!5!A&'58>/40!#0!

1,'! 5A#.#1-! /=! 1,'! J'4A.'&! 533'7A.'&! 1/! 31#12,! &'5>3! 1/$'1,'&! 1,&/%$,! 1,51! 5&'5)! C,'!

>'2#3#/0!453!75>'!1/!15&$'1!1,'3'!5&'53!4#1,!5!$56H2./3#0$!6&/1/2/.)!?#02'!LZ[\E]!#3!0/1!

A'.#'9'>! 1/! 25&&-! 6&/6,5$'M! 5! >#32&'6502-! #0! 1,'! .'0$1,! /=! 1,'! $56! 2./3%&'! +;Y! 6&/>%21!

9'&3%3!1,'!6&'>#21'>!.'0$1,!/=!LZ[\E]!1,&/%$,!1,'!$56!7#$,1!,59'!#0>#251'>!1,'!6&'3'02'!



1/#

/=! 5! 6,5$'! 2/015#0'>! 4#1,#0! 1,'! J! 31&5#0! A%1! 0/1! LZ[\E])! C,'! $563! #0! 1,'! J! 31&5#0!

.&/0,"-,-,,12! 4'&'! 057'>! FHFW! A53'>! /0! 1,'#&! 325==/.>'>! 6/3#1#/0! 4#1,#0! 1,'!LZ[\E]!

$'0/7')!"/&!'9'&-!$56H=.508#0$!2/01#$M!1,'!%0>'&.-#0$!&'5>3!1,51!4'01!#01/!1,'!2/01#$!4'&'!

5.#$0'>!50>!9#3%5.#N'>!1/!6#28!&'$#/03!4#1,!%050#7/%3!2/03'03%3!3'<%'02'!1/!A#0>!1,'!$56H

2./3#0$!6&#7'&3)!!

! C,'!IJ'53-!8#1!453!%3'>!1/!'U1&521!2/02'01&51'>!1/15.!IJK!=&/7!A/1,!1,'!J!31&5#0!

2%.1%&'! @D:TTFGB! 50>! 50! #0H,/%3'! LZ[\E]! 2%.1%&'! 50>! 1,'! $56! 2./3#0$! 6&#7'&3! 4'&'!

#>'01#25..-!566.#'>!1/!1,'3'!65#&'>!1/15.!IJK!3576.'3)!C,#3!5../4'>!1,'!6&/>%21!3#N'!1/!A'!

2/09'0#'01.-! 2/765&'>! 3#>'HA-H3#>')! K3! 3,/40! A'./4! #0! "#$%&'! ])]M! 1,'&'! 4'&'! 0/!

7'50#0$=%.! @7%.1#6.'! 8#./A53'B! >#32&'6502#'3! >'1'21'>! A'14''0! 3#N'! /=! 1,'! $56H2./3#0$!

6&/>%21!=/&!LZ[\E]!50>!1,'!J!31&5#0M!4,#2,!2/%.>!,59'!A''0!511&#A%15A.'!1/!1,'!#01'$&51'>!

J!6&/6,5$')!!

J#3-3/1.K1/)-.6/+)3#8.'7./11C1/+8$C%'#-38)D7/)-/4.L'AHA53'>!5%1/751'>!500/151#/0!

6#6'.#0'3! 3%2,! 53! jOY`:i! 50>! :DHYK?CM! 6&'>#251'>! /0! X.531! &'3%.13M! 4'&'! /=! .#11.'!

533#31502'! #0! >'1'21#0$! 1,'! #>'01#1-! /=! 1,#3! 6&/6,5$'!4#1,#0! 1,'!7'15$'0/7')!K.1,/%$,! 5!

3#$0#=#2501!0%7A'&!/=!7/A#.'!'.'7'01!$'0'3!4'&'!>'1'21'>M!5!X.531b!<%'&-!/=!1,'!D'0A508!

0/0H&'>%0>501! >515A53'! @R0&SB! &'1%&0'>! /0.-! /0'! 'U6.#2#1.-! 6,5$'H&'.51'>! ,#1! 1/! 5! 6,5$'!

#01'$&53'!/A3'&9'>!#0!Q5&$'!;/01#$!EEEP\)!!

C,'! X.531! 3250! >#>! 6&/9#>'! 5! 15U/0/7#2! .//8! 51! 1,'! 758'%6! /=! 1,'! 0/0H5U'0#2!

2%.1%&')! C,'! 7'15$'0/7'! 453! >/7#051'>! A-! .&/0,"-,-,,12! A%1! 750-! Y,/>/A521'&!

3-7A#/013! #02.%>#0$! 3$4(/-=$,:04+ 366@+ 8"$0-=$,:04+ A$##$,(0/2(2@+ B,0$/(,-#(2+ 366@+ 4'&'!

/A3'&9'>!53!4'..!53!C#$5-=$,:04+366*!



10#

L/-/B3#3#8. ,3-&. -&$. 9&/8$M3#0$+4. 0$$6. $A'1(-3'#/+". )$/+%&3#8. '7.

/11C1/+8$C%'#-38)D7/)-/)!O0!/&>'&!1/!31&'57.#0'!1,'!505.-3#3!/=!1,'!J!31&5#0!7'15$'0/7'M!4'!

#>'01#=#'>!1,'!+,5$'x"#0>'&!9()F!5%1/751'>!6&/6,5$'!32500'&!z@"/%13!(EEPB*!522'33#A.'!51!

,116*cc444)7-A#/3/=145&')2/7c3'<%'02'H505.-3#3c\F\c{!53!50!'==#2#'01!7'503!/=!65&3#0$!

1,'! .5&$'! 2/01#$3)! +,5$'x"#0>'&! &%03! 53! 5! R7531'&S! 3,'..! 6&/$&57M! 2/76#.#0$! >515! &'1%&03!

=&/7! R3.59'S! 6&/$&573! #02.%>#0$! X.531+M! ,77'&]! z@i>>-! (EETB*! 522'33#A.'! 51!

,116*cc,77'&)d50'.#5)/&$c{M!50>!5!1YJK!>'1'21/&)!Y'6'51!,#13!A-!3.59'!6&/$&573!#0!5!3#0$.'!

$'0/7#2! 0'#$,A/&,//>! A%#.>! 3151#31#25.! 3%66/&1! =/&! 1,'! 6&'3'02'! /=! 5! 6&/6,5$'! #0! 1,51!

&'$#/0)!!

! `0'!/=!1,'!#00/951#9'!='51%&'3!/=!+,5$'x"#0>'&M!#3!1,'!6&'3'02'!/=!RA%#.1H#0S!.#A&5&#'3!

/=!6,5$'!#0=/&751#/0)!C,'!5%1,/&!,53!2/76#.'>!5!2/76&','03#9'!>515A53'!/=!9#&5.!6&/1'#0!

3'<%'02'!@)=55!=#.'3! =/&!X.531+B!50>!9#&5.!Z::!6&/=#.'3!@),77!=#.'3! =/&!,773'5&2,B!4,#2,!

5&'!%6>51'>!=/&!'52,!0'4!&'.'53')!!?#02'!6,5$'H&'.51'>!,#13!5&'!1,'!/0.-!/Ad'21#9'M!<%'&#'3!

250!3#76.-!A'!2/765&'>!5$5#031!1,'3'!./25.!>515A53'3!&51,'&!1,50!0''>#0$!1/!A'!&'7/1'.-!

<%'&#'>!5$5#031! 1,'! 1/15.#1-!/=! 1,'!J;XO!50>!+=57!>515A53'3!51!6&/,#A#1#9'!2/76%151#/05.!

'U6'03')!C,'!&'>%21#/0!#0!2/76%151#/05.!'U6'03'!758'3!#1!6/33#A.'!1/!A512,!<%'&-!|]EEE!

#0>#9#>%5.!2/01#$3!9'&3%3!3'0>#0$!'52,!/0'!1,&/%$,!5!X.531!<%'&-!/=!1,'! R0&S!>515A53'!50>!

1,'0!50!Z::3'5&2,!/=!1,'!+=57!>515A53')!C,'!95.%'!/=!A'#0$!5A.'!1/!>/!5!A512,!Z::3'5&2,!

/=! 6,5$'H/0.-! 6&/=#.'3! 5$5#031! 5! PH=&57'! 1&503.51#/0! /=! 5..x.5&$'x2/01#$3)=5315! =/&! 5! >''6!

'9/.%1#/05&-!3'5&2,!/=!9#&5.!,/7/./$-!4#1,#0!1,'!7'15$'0/7'!453!<%#28.-!5665&'01)!

! C,'! =#&31! Z::! 6&/=#.'! >515A53'! 1,51! 453! 3'5&2,'>! 453! 1,'! /0'! A%#.1H#0! 1/!

+,5$'x"#0>'&!9()Ft!1,'!6&/=#.'3!5&'!7/31.-!>'&#9'>!=&/7!1,'!+=57!3-31'7!A%1!5.3/!=&/7!1,'!

9'&-!2/765&5A.'! w;jO!CODY!3-31'7)!j'&3#/0()F! #3!5! .5&$'!50>!95&#'>!>515A53'! #02.%>#0$!5!



1!#

=%..! &50$'! /=! 31&%21%&5.! 6,5$'! 6&/1'#03M! A/1,! 3%&=52'! 50>! #01'&#/&! 6&'3'01#0$M! 53! 4'..! 53!

'0N-7'3! 3%2,! 53! #01'$&53'3! 50>! .-3/N-7'3)! O1! 453! 533'7A.'>! 1,&/%$,! 051%&5.! .50$%5$'!

<%'&#'3! 2/015#0#0$! f6,5$'g! 50>! 6,5$'H&'.51'>! 8'-4/&>3! 50>! 1,%3! 1,'! !$1'-5(4$#02! 5&'!

/9'&&'6&'3'01'>)!+'&,563!5.3/!53!5!&'3%.1M!3/7'!/=!1,'!#02.%>'>!+=573!5&'!0/1!'U2.%3#9'!1/!

6,5$'M!/&! #=! 1,'-!5&'M! 1,'!6,5$'!6&/1'#03!5&'!2./3'!'0/%$,! 1/!A521'&#5.!6&/1'#03! 1/! 1&#$$'&!

,#13!1/!/A9#/%3.-!A521'&#5.!'.'7'013)!C,#3!453!65&1#2%.5&.-!1&%'!/=!'0N-751#2!+=573M!3%2,!53!

#01'$&53'3M! 1&5036/353'3! 50>! &'2/7A#053'3! 1,51! 566'5&! 1/! A'! 3/7'4,51! #01'&2,50$'5A.'!

A'14''0! 6,5$'! 50>! A521'&#5! 50>! 5&'! =/%0>! 1,&/%$,/%1! 1,'! $'0/7'3! /=! 1,'! 95&#/%3!

Y,/>/A521'&!3-7A#/013M!$'0'&51#0$!750-!=5.3'!6/3#1#9'3)!

O0! 50! '==/&1! 1/! =%&1,'&! 2/H/61! I&)! "/%13S! 3'5&2,! 31&51'$-M! =%&1,'&! 36'2#5.#N'>!

>515A53'3! 4'&'! $'0'&51'>! 1,51! 2/015#0'>! Z::3! /=! 2563#>! 6&/1'#03! /=! 375..! #2/35,'>&5.!

9#&%3'3!@#0='21#0$!5..!8#0$>/73B!4#1,!./4!1&#50$%.51#/0!0%7A'&3!@RCnSB!50>!A/1,!33IJK!50>!

>3IJK)!K! &#2,! 3/%&2'! /=! #2/35,'>&5.! 2563#>!Z::3!453! 1,'!jO+iY>A! @;5&&#../HC&#66! '1! 5.!

(EETBt! 4,#2,! 6&/9#>'>! 522'33! 1/! 1,'! 7/>'.3! =/&! /A32%&'! =57#.#'3! 3%2,! 53! 6(4/$5(4('$0@+

<0-5(4('$0@+ !$4%-5(4('$0+ #0! 5>>#1#/0! 1/! 1,'! 7/&'! /A9#/%3! 250>#>51'3! .#8'! 3(,4-5(4('$0@+

8$45-5(4('$0@+!(4,-5(4('$0+4,#2,!,5>!5.&'5>-!A''0!1'31'>!#0!'5&.#'&!3'5&2,!&/%0>3)!!

C,'&'! #3! /0'! 75d/&! >/403#>'! 1/! 1,'! f+,5$'"#0>'&! 7'1,/>g! /=! 7'15$'0/7#2!

>5157#0#0$)!?#02'!5..!+=57!,#13!5&'!A'#0$!$'0'&51'>!=&/7!50!R/0A/5&>S!Z::!>515A53'!1,'0!

5..!/=!1,'!,#13!4#..!A'!0'2'335&#.-!6,5$'H&'.51'>!50>!#1!5../43!1,'!3'5&2,'&!1/!f3''!/0.-!4,51!

1,'-!4501!1/!3''g)!+,5$'x=#0>'&!,#13!7%31!A'!3%A3'<%'01.-!2&/332,'28'>!5$5#031!.5&$'&!0/0H

36'2#=#2! >515A53'3! 3%2,! 53! 1,'! D'0X508! R0&S)! C,#3! 453! >/0'! =/&! '9'&-! +,5$'"#0>'&! ,#1!

&'$#/0M!4#1,!&'3%.13!3,/40!#0!2/.%703!I!50>!i!/=!C5A.'!])])!!

!



1,#

?;=:1==;86)!

L3)%())3'#. '7. ,&/-. 2/@$). 7'+. /#. $#-3%3#8. &3-4. ;&/33H2,'28#0$! Z::! ,#13! 4#1,!

X.531b!2&'51'>!=/%&!>#=='&'01!253'3!/=!6,5$'!Z::!,#13)!O0!50!566&/U#751'!&508!/&>'&!/=!1,'!

6&'95.'02'!1,'3'!250!A'!3%77'>!%6!53*!

• ;53'!F*!K!=5.3'!6/3#1#9'!#0!4,#2,!5!6,5$'!+=57!,#1!,53!5!7%2,!31&/0$'&!X.531!

,#1! 1/! 5! 4'..H2,5&521'&#N'>! 0/0H6,5$'! $'0'! =&/7! 5! A521'&#5! #0! 1,'! 2%.1%&'!

@7/31!2/77/0B!

• ;53'!(*!K0!5665&'01!5$&''7'01!A'14''0!1,'!+=57!50>!X.531!,#13t!/=1'0! 1,#3!

&5#3'>!1,'!<%'31#/0!/=!4,'1,'&!1,'!+=57!#3!6,5$'H36'2#=#2!/&!#0!=521!,#11#0$!1/!

5!0/0H6,5$'!A521'&#5.!7/A#.'!'.'7'01)!

• ;53'! ]*! K0! '01#2#0$! +=57! 6,5$'! ,#1! 4#1,! 50! #02/02.%3#9'! X.531! ,#1! 1/! 50!

%0=57#.#5&!A521'&#5M!'36)!0/0HY,/>/A521'&!

• ;53'!G*!K0!'01#2#0$!+=57!6,5$'!,#1!4#1,!5!X.531!,#1!1/!5!,-6/1,'1#25.!6&/1'#0!

/=!5!80/40!7'7A'&!/=!1,'!2%.1%&'M!'36)!.&/0,"-,-,,12!LZ[\E])!
!

;&/33H2,'28#0$!Z::!,#13!4#1,!X.531b!=&'<%'01.-!&'9'5.'>!1,51!6/1'01#5..-!6&/7#3#0$!Z::H

A53'>! 6,5$'! ,#13!7/31! =&'<%'01.-! 6&/>%2'>! ;53'pF! 0/0H6,5$'! X.531! ,#13! 1/! =%021#/05..-!

2,5&521'&#N'>!`Y"3!1,51!4'&'!7%2,!31&/0$'&!#0!1'&73!/=!'H95.%')!"/&!#031502'M!1,'!=#0>#0$!

1,51!.5&$'x2/01#$xEFPEE!,5>!50!,773'5&2,!,#1!1/!1,'!Z::!6&/=#.'!/=!1,'!;5&7/9#&%3!2/51!

6&/1'#0!@+"E\GP(B!51!50!'H95.%'!/=!E)E\[!@3''!C5A.'!])]B! #3!6&/7#3#0$M!3#02'!1,#3!$'0%3!/=!

9#&%3'3! ,53! 2563#>3! 5&'! 1,51! vGE! 07! >#57'1'&! Cn]! #2/35,'>&5M! 6'&,563! 3,5&#0$! 3/7'!

>'$&''!/=!31&%21%&5.!,/7/./$-!4#1,!1,'!J!6,5$')!Z/4'9'&M!1,#3!Z::!,#1!#3!#095.#>51'>!A-!

1,'!=#0>#0$!1,51!1,'!357'!&'$#/0!/=!.5&$'x2/01#$xEFPEE!,#13!1/!5!Y/3'/A521'&!5&$#0-.!1YJKH

3-01,'153'!$'0'!4#1,!50!/9'&4,'.7#0$.-!31&/0$!'H95.%'!/=!N'&/)!!

O=! 1,'! J! 6,5$'! ,53! A''0! >'1'21'>M! 1,'0! 1,'! ,#1! .#8'.-! =5..3! #0! 1,'! ;53'! p]! /&! pG!

3#1%51#/0)!?#02'!595#.5A.'!'9#>'02'!6/#013!1/!1,'!J!6,5$'!53!A'#0$!,#$,.-!0/9'.M!1,#3!5../43!

=/&!1,'!6/33#A#.#1-!1,51!1,'!6&/6,5$'!,53!A''0!3'<%'02'>!50>!522'33#/0'>!#01/!1,'!D'0A508!

>515A53'3! 53! 5! ,-6/1,'1#25.)! C,#3! 6/33#A#.#1-! 758'3! R2/01#$EEEEG*! (T(FEH(TT]WSM!

R2/01#$EEEEW*! WTGG\HPE\TPSM! R2/01#$EEEE\*! FETP((HFFE\([SM! R2/01#$EEEET*! (]P\[H(GGPE!



11#

50>! (T(\WH(T\WFSM! R2/01#$EEEFE*! P[P\GHP\WT(S! 53! 4'..! 53! R2/01#$EEEFT*! F[(FEHF[TG[S!

9'&-! '01#2#0$! &'$#/03! 3#02'! 1,'3'! ,59'! /9'&4,'.7#0$.-! 31&/0$! X.531! ,#13! 1/! ,-6/1,'1#25.!

6&/1'#03!/=!.&/0,"-,-,,12!LZ[\E]M!A%1!5.3/!,#1!1/!6,5$'H&'.51'>!+=57!Z::3)!C,'!=%..!.#31!

/=!,#13!A'14''0!'9'&-!#0>#9#>%5.!+=57!Z::!<%'&-!50>!5..x.5&$'x2/01#$3!@C5A.'!])]B!3,/43!

1,51!#0!3'9'&5.!#031502'3!1,'&'!4'&'!14/!/&!7/&'!,#13!5>d52'01!@/&!566&/U#751'.-!3/B!4#1,#0!

1,'!$#9'0!7'15$'0/7#2!2/01#$M!6&/9#>#0$!6'&,563!1,'!31&/0$'31!'9#>'02'!/=!1,'!6&'3'02'!/=!

5!6&/6,5$')!O1! #3! #76/&1501!1/!A'!7#0>=%.!1,51!1,'&'!5&'!.#8'.-!/1,'&!6&/6,5$'3!6&'3'01!#0!

1,'!2%.1%&'!4,#2,!5&'!0/1!1,'!J!6,5$'!50>!1,51!1,#3!75-!2/0=/%0>!'==/&13!1/!#>'01#=-!1,'!J!

6,5$'!1,&/%$,!A#/#0=/&751#2!7'503)!!

L3)%())3'#. '7. -&$. 3#/0$;(/%". '7. N3'3#7'+2/-3%). &3-). -$)-3#8. 2$-&'0'1'8"4!

D'0'&51#0$!1,'!1-6'!/=!>515!3,/40!#0!C5A.'!])]!&5#3'>!1,'!9#15.!<%'31#/0!/=!,/4!A'31!1/!1'31!

6/1'01#5.!6,5$'!&'$#/03!&'9'5.'>!A-!A#/#0=/&751#23)!X5&&#0$!50-!A'11'&!7'1,/>3M!5!6&/1/2/.!

453!2&'51'>!1/!>'3#$0!6&#7'&3!36'2#=#2!1/!1,'!6,5$'H,#1!&'$#/0!50>!1,'0!>#=='&'01#5..-!1'31!

1,'!6&#7'&3!/0!50!#0>%2'>M!6%&#=#'>!9#&5.!=&521#/0!9'&3%3!1,'!1/15.M!%0#0>%2'>!2%.1%&'!50>!5!

0'$51#9'!2/01&/.*!1,&''!+;Y!&'521#/03!6'&!6&#7'&!3'1)!C,'!65#&'>!3576.'!+;Y!31&51'$-!,5>!

4/&8'>!4'..!=/&!1,'!$56!2./3#0$)!C,'!,/6'!453!1,51!50!/9'&4,'.7#0$.-!31&/0$!+;Y!6&/>%21!

4/%.>!&'3%.1!4,'0! 1,'!6%&#=#'>!J!6,5$'!9#&5.!2/02'01&51'!453!%3'>!53! 1'76.51'!50>! 1,51!

1,#3!4/%.>!2/0=#&7! 1,51! 1,'!+=57!,#1!A'./0$'>! 1/! 1,'!J!6,5$')!+&#7'&3!4'&'!>'3#$0'>! #0!

D'0'#/%3! @X#/7511'&3M! K%28.50>M! JVB! A53'>! /0! 1,'! %0>'&.-#0$! &'5>3M! /A15#0'>! A-! 2&/33H

&'='&'02#0$! RGWGY'5>?151%3)U.3S! 4#1,! RF)GWGY'5>3)=5315S! 53! =/&! 1,'! $56! 2./3#0$! @3''!

:'1,/>3B)!!!

_6/0! &'=#0'7'01M! 5! =/%&1,!+;Y! &'521#/0!453! 5>>'>! 1/! '9'&-! 6&#7'&! 65#&3! 1'31)! C/!

/A15#0!1'76.51'!=/&!1,'!1/15.!2%.1%&'!=&521#/0!@1&'517'01!pFBM!50!5.#<%/1!453!6%..'>!=&/7!1,'!



12#

65&1#2.'!6&'6!6&#/&!1/!1,'!IJ53'!1&'517'01!1/!&'7/9'!,/31!50>!3-7A#/01!IJK)!C,'!-#'.>!/=!

1,'!2/76.'1'>!@IJ53'!>#$'31'>B!65&1#2.'!6&'6!453!36.#1!50>! #0!A/1,! =&521#/03M! 1,'!2563#>3!

4'&'!6/66'>!4#1,!TW°;!,'51!1&'517'01!@1,51!1,'-!4/%.>!&%61%&'!51! 1,#3! 1'76'&51%&'! #3!5!

35='! 533%761#/0M! A%1! 50! 533%761#/0! 0/0'1,'.'33B)! `0'! ,'51'>! =&521#/0!453! ,5&9'31'>! 53!

1'76.51'! @1&'517'01!p(BM! A%1! 1,'! /1,'&!453! 1&'51'>!4#1,!+&/1'#053'!e! @1&'517'01!p]B! 1/!

'03%&'!1,51!50-!0%2.'/6&/1'#03!1,51!2/%.>!A'!&'0>'&#0$!1,'!9#&5.!IJK!#0522'33#A.'!1/!+;Y!@5!

6/33#A.'! &'53/0! 1,51! 1,'! 9#&%3! ,53! A''0! 3/! &'25.2#1&501! 1/! 3150>5&>! $'0/7#2! #3/.51#/03B!

4/%.>!A'!&'7/9'>)!C,'!=/%&1,!&'521#/0!453!5!0'$51#9')!K!1-6#25.!&'3%.1!=/&!1,#3!6&/1/2/.!#3!

3,/40!#0!"#$%&'!])G!=/&!14/!6&#7'&!65#&3!>'3#$0'>!5$5#031!1,'!+=57!,#1!&'$#/03!#0!21$EETET!

50>!21$E(P(G)!

! O=!#1!#3!0/1!80/40!4,'1,'&!R0/&75.S!+;YH595#.5A.'!IJK!#3!6&'3'01t!#=!1,'&'!#3!0/!@}B!

2/01&/.!#0!/&>'&!1/!80/4!1,'!'==#252-!/=!1,'!+;Y!6&#7'&3!#0!15&$'1#0$!1,'!7-31'&-!IJKt!1,'0!

5! 0'$51#9'! &'3%.1! 2500/1! A'! 6&/6'&.-! %3'>! 1/! &%.'! /%1! 1,'! 3'<%'02'! 53! A'./0$#0$! 1/! 1,'!

J6,5$')!I%'! 1/! 1,'! %0>'&.-#0$!4'580'33! /=! 1,#3! 1'31#0$!7'1,/>/./$-M! 1,'&'! ,53! A''0!0/!

3-31'751#2!50>!&#$/&/%3!4#00/4#0$!/=!6&/7#3#0$!,#13t! 1,#3! #3!50!/6'0! .#0'!/=! #0<%#&-! 1,51!

2/%.>!A'0'=#1!=&/7!5!7/&'!2.'9'&!50>!#00/951#9'!32&''0#0$!7'1,/>)!

! 9'-$#-3/1. 326/%-.'7.6+'-$'23%)./66+'/%&4!K3!/=! 1,'!3%A7#33#/0!>'5>.#0'! =/&! 1,#3!

1,'3#3M!1,'!6&/1'/7#23!4/&8!#3!31#..!/0$/#0$)!_3#0$!1,'!7'1,/>/./$-!/%1.#0'>!5A/9'!50>!#0!

O0>#2'3! pF! 50>! pGM! 3'9'&5.! >#31#021! 6&/1'#0! 6/6%.51#/03! ,59'! A''0! 9#3%5.#N'>! /0! 1,'!

J%+KDi!X#3HC&#3!$'.!315#0'>!4#1,!?-6&/!Y%A-!@A/1,!6&/>%213!/=!Q#='!C'2,0/./$#'3M!D&50>!

O3.50>M!J^B)!K0!500/151'>!#75$'!/=!1,#3!$'.!#3!3,/40!#0!"#$%&'!])W)!

C,'!>#31#021!A50>3!=&/7!1,#3!$'.!4#..!A'!'U2#3'>M!>#$'31'>!4#1,!1&-63#0!50>!6&/2'33'>!

A-!Z#$,!+'&=/&7502'!Q#<%#>!;,&/751/$&56,-!1/!=%&1,'&!>#31#0$%#3,!1,'!7/.'2%.5&!4'#$,1!



13#

6/6%.51#/03! A-! #3/'.'21&#2! 6/#01M! 53! 1,'-! 5&'! ='>! #01/! 1,'! 7533! 36'21&/7'1'&! #/0! 1&56)!

C&-61#2H>#$'31! .'0$1,! 6'61#>'3! 4#..! A'! 3'<%'02'>! 50>! 1,'3'! 4#..! A'! &'2/031&%21'>! #01/!

65&1#5.!/&! =%..H.'0$1,!6&/1'#03)!C,'3'!250! 1,'0!A'!A.531'>!5$5#031!5!PH=&57'! 1&503.51#/0!/=!

1,'! 5..x.5&$'x2/01#$3)=5315! 7'15$'0/7#2! =#.'! #0! ,/6'3! /=! =#0>#0$! 1,'! 2/>#0$! &'$#/0)! O1! #3!

6/33#A.'! 1,51! 14/! /&!7/&'! /=! 1,'! '0+ /-5-! 3'<%'02'>! 6&/1'#0! A50>3!4#..! ,#1! 1/! 1,'! 357'!

2/01#$! /=! 1,'! 7'15$'0/7')! C,#3! 4/%.>! 6&/9#>'! 1,'! R37/8#0$! $%0S! '9#>'02'! 5../4#0$!

#>'01#=#251#/0!/=!1,'!J!6,5$'!$'0/7')!! !

!

"86:>19;6.!(/2-3@=)!

O0!2/02.%>#0$!4,51!,53!A''0!50!'0&#2,#0$!A%1!=&'<%'01.-!=&%31&51#0$!50>!%.1#751'.-!

#02/02.%3#9'! #09'31#$51#/0M! #1!75-!A'! ,'.6=%.! 1/! 2/03#>'&!4,51! #3! 80/40!9'&3%3!4,51! ,53!

A''0!533%7'>!5A/%1!1,'!J!6,5$')!L,51!#3!80/40!#3!1,51!4,'0!1,'!J!31&5#0!2%.1%&'!/=!0/0H

5U'0#2! .&/0,"-,-,,12@+ $&/4#0$! 51! ./$5&#1,7#2! 6,53'M! #3! 31&'33'>M! 3/7'! 2/76/0'01! /=! 1,'!

2%.1%&'!&'.'53'3!9531!<%501#1#'3!/=!375..!0%2.'#2!52#>!'02563%.51#/03)!!

;/765&51#9'.-! 7/&'! ,53! A''0! 533%7'>)! L'! 533%7'! 1,51! 1,'! '02563%.51#/03! 5&'!

6,5$'3M!,/4'9'&!1,'-!75-!A'!9'3#2.'3!/&!DCK3)!L'!533%7'!1,51!.&/0,"-,-,,12!#3!A-!=5&!1,'!

0%7'&#25..-! 5A%0>501! 7'7A'&! /=! 1,'! 2%.1%&'! 50>! 1,%3! 1,'! /0.-! 2/76/0'01! 2565A.'! /=!

2&'51#0$! 3%2,! 5! 6&/.#=#2! 6,5$'! 6%.3')! "%1%&'! 4/&8! 3,/%.>! 1'31! 1,#3! 533%761#/0M! 6'&,563!

1,&/%$,!=./4!2-1/7'1&-)!!

C/!>51'M!O!A'.#'9'!1,51!1,'!566&/52,!/=!1&-#0$!1/!3'<%'02'!1,'!IJK!2/015#0'>!#0!1,'!J!

6,5$'!,53!A''0!'U,5%31'>M!A-!I&)!:2I50#'.!'5&.#'&!50>!#0!1,'!'==/&13!>'15#.'>!#0!1,#3!1,'3#3)!

`0'!/=!=/%&!6/33#A#.#1#'3!,53!/22%&&'>)!"#&31.-M!#1!#3!6/33#A.'!1,51!1,'!J!6,5$'!$'0/7'!#3!1&%.-!

&'3#31501!1/!5..!595#.5A.'!7'1,/>3!/=!'U1&521#/0!50>!3'<%'02#0$)!L'!80/4!1,51!1,'!IJK!#3!



1"#

%0315A.'M! A%1! #1!75-!A'! #0'U1&#25A.-! A/%0>!A-!0%2.'/6&/1'#0! /&! &'0>'&'>! #0522'33#A.'! A-!

3/7'! /1,'&M! 53! -'1! %0&'2/$0#N'>M! 7'2,50#37)! ?'2/0>.-M! #1! #3! 6/33#A.'! 1,51! 1,'! J! 6,5$'!

$'0/7'! ,53! A''0! 3'<%'02'>! A%1! #3! 3/! >#9'&$'01! 1,51!4'! 5&'! %05A.'! 1/! >'1'21! #1! 1,&/%$,!

,/7/./$-!3'5&2,#0$!/=!50-!7'1,/>)!C5A.'!])]!453!50!'==/&1!1/!5>>&'33!1,#3!50>!#1!#3!6/33#A.'!

1,51!3/7'4,'&'!/0!1,#3!.'0$1,-!.#31!,#13!1/!1,'!J!6,5$'!5&'!,#>#0$!#0!6.5#0!9#'4)!C,#&>.-M!#1!

#3! 6/33#A.'! 1,51! 1,'!J! R6,5$'S! ,53!0/!>'=#0'>!$'0/7'!50>! #3! &50>/7.-!65285$#0$!,/31! /&!

1/15.! 2%.1%&'! IJKM! 53! 5! 9'3#2.'! /&! DCK! 4/%.>)! C,#3! 4/%.>! 'U6.5#0! 1,'! 750-! 3'<%'02#0$!

&'1%&03!,#11#0$!1/!Y,/>/A521'&!3-7A#/013)!Q531.-M!#1!#3!6/33#A.'!1,51!1,'!J!6,5$'!$'0/7'!#3!

YJKHA53'>)!!

"%1%&'!4/&8!3,/%.>!=/2%3!/0!0/0H$'0/7#2!7'1,/>3!=/&!#>'01#=-#0$!1,'!J!6,5$')!O0!

1,#3! &'$5&>M! 1,'! /0$/#0$! 6&/1'/7#23!4/&8! #3! 'U2#1#0$)! Z/4'9'&M! 3#02'! 5!7'15$'0/7'! ,53!

0'9'&! A''0! 6'&=/&7'>! /0! 5! 65&1#2.'! 6&'65&51#/0M! 1,#3! 2/%.>! A'! /=! 95.%'M! '36'2#5..-! =/&!

#>'01#=-#0$! 9'3#2.'H1-6'! 65285$#0$! @X#..'&! '1! 5.! (EFGB)! "#05..-M! 1,'&'! #3! $&'51! 0''>! =/&! 5!

A'11'&!7'1,/>!=/&!1'31#0$!1,'!J!6,5$'!65&1#2.'3!=/&!A#/#0=/&751#2!,#13)!!

!

$:@68A>/9.2/67=)!!

:Z! #3! =%0>'>! %0>'&! 1,'! _?"! +&'3#>'01#5.! "'../43,#6)! C,5083! 1/! Y/2,'! I#5$0/31#23! =/&!

6'&=/&7#0$! 5! 0/H2/31M! ,#$,! <%5.#1-!7'15$'0/7'!/=! 1,'!J! 31&5#0! 2%.1%&'! %3#0$! 1,'! GWG!D?!

w%0#/&!3'<%'02#0$!6.51=/&7)!:%2,!$&51#1%>'!$/'3!1/!I&)!Q5%&'0!:2I50#'.! =/&!,'&!2/031501!

$'0'&/3#1-M!=#&31!#0!3,5&#0$!1,'!6&/d'21!50>!3%A3'<%'01.-!#0!3,5&#0$!6&/1/2/.3!50>!4#3>/7!

50>!5.45-3!A'#0$!4#..#0$!1/!1&/%A.'3,//1)!C,5083!5.3/!1/!I&)! w/,0!+5%.! =/&!758#0$!,#3! .5A!

595#.5A.')!C,5083!1/!I&)!e'01!?''.'-!/=!1,'!_?"!;'01'&!=/&!I&%$!I#32/9'&-!50>!O00/951#/0!

@;IIOB!+&/1'/7#23!;/&'! =/&!6&/1'/7#23! 533#31502'! 50>! 1/!I&)!C/0-!D&'2/!/=! 1,'!_?";:?!



2-#

i.'21&/0!:#2&/32/6-!Q5A!=/&!6&/9#>#0$!7#2&/$&56,3)!Q531.-M!1,5083!1/!75d/&!6&/='33/&!I&)!

:-5!X&'#1A5&1!=/&!$#9#0$!,'&!31%>'013!1,'!#01'..'21%5.!50>!.5A/&51/&-!=&''>/7!1/!758'!1,'!

=5&! &50$#0$! #0<%#&#'3! 1,51! 5&'! %.1#751'.-! 1,'! 7/31! &'45&>#0$M! A%1! 5.45-3! 6&/9#>#0$! 5!

A52831/6!/=!$//>H051%&'>!3%66/&1)!!

!

(/B/3/6:/=)!

X#..'&!?wM! ?2,%A/1N!"M!Y/$$'03528!?iM!C,/763/0!KLM!?%77/03!YiM!;,#3,/.7!?L!@(EFGB)!

X521'&#5.!j'3#2.'3!#0!:5&#0'!i2/3-31'73)!.,(0/,0!CDC)!F\]HF\P)!
!

;5&&#../HC&#66!:M!?,'6,'&>!;:M!X/&'..#!OKM!j'08515&5750!?M!Q50>'&!DM!J515&5d50!+M!w/,03/0!

wiM! X&//83! ;QM! Y'>>-! j?! @(EETB)! jO+iY>A(*! 50! '0,502'>! 50>! 4'A! K+O! '05A.'>!

&'.51#/05.!>515A53'!=/&!31&%21%&5.!9#&/./$-)!D1,#0(,+E,('2+<020$4,"!CE)!IG]PHIGG()!
!

i>>-M! ?Y! @(EETB)! ! K! 0'4! $'0'&51#/0! /=! ,/7/./$-! 3'5&2,! 1//.3! A53'>! /0! 6&/A5A#.#31#2!

#0='&'02')!>0/-%0+F/9-4%$:(-/+FC)!(EWH(FF)!
!

"/%13! Ii! @(EEPB)! +,5$'x"#0>'&*! 5%1/751'>! #>'01#=#251#/0! 50>! 2.533#=#251#/0! /=! 6&/6,5$'!

&'$#/03! #0!2/76.'1'!A521'&#5.!$'0/7'!3'<%'02'3)!D1,#0(,+E,('2+<020$4,"!CD)!W\]TH
W\WF)!

!

D5&&#1-! D:M! X'..! wKM! Q#.A%&0! CD! @(EEGB)! G$H-/-%(,+ -1:#(/0+ -9+ :"0+ I4-?$4&-:02*+ 604A0&;2+
%$/1$#+-9+2&2:0%$:(,+=$,:04(-#-A&*!?6&#0$'&M!J'4!^/&8)!

!

D&''0!:YM!?57A&//8!w!@(EF(B)!3-#0,1#$4+,#-/(/AJ+$+#$=-4$:-4&+%$/1$#)!;/.>!?6&#0$!Z5&A/&!
Q5A/&51/&-!+&'33!;/.>!?6&#0$!Z5&A/&M!J'4!^/&8)!

!

Z/68#03!:M! e5#.5350! ?M! ;/,'0! KM! Y/%U! ?M! C%28'&! e+M! ?,'9'0'..! KM! K$A50>d'H:2e'005!:M!

X&'#1A5&1! :! @(EFGB)! I#9'&3#1-! /=! '09#&/07'015.! 3#0$.'H31&50>'>! IJK! 6,5$'3!

&'9'5.'>!A-!+;Y!576.#=#251#/0!/=!1,'!65&1#5.!75d/&!2563#>!6&/1'#0)!G"0+F.3)+K-14/$#)!
98;)!FE)FE]Tc#37'd)(EFG)G])!

!

e&%6/9#2! :M! "/&1'&&'! +! @(EFFB)! 3(,4-5(4('$0! D/'3! C'76'&51'*! :#2&/9#&%3H&'.51'>!
6&/9#&%3'3!&'3#>'!#0!1,'!$'0/7'3!/=!A521'&/#>'1'3)!8L-.+BD)!G)!'FT\T])!

!

:2I50#'.!QIM!>'.5&/35!:M!+5%.!wZ!@(EEPB)!C'76'&51'!50>!.-1#2!2-50/6,5$'3!=&/7!1,'!D%.=!/=!

:'U#2/)!K-14/$#+-9+:"0+3$4(/0+6(-#-A(,$#+E22-,($:(-/+-9+:"0+M/(:0'+N(/A'-%!HG)!WF[H
W([)!

!



2.#

?%..#950!:XM!e&531#03!XM!Z%$,'3!wQM!e'..-!QM!;,53'!:M!?5&&52#0/!IM!;,#3,/.7!?L!@(EETB)!C,'!

$'0/7'! 50>! 31&%21%&5.! 6&/1'/7'! /=! 50! /2'50! 3#6,/9#&%3*! 5! 0'4!4#0>/4! #01/! 1,'!

2-50/A521'&#5.!R7/A#./7'S)!)/5(4-/%0/:$#+3(,4-=(-#-A&!II)!(T]WH(TWF)!
!

j#..'3'0!+!@(EE[B)!"5X/U*!50!/0.#0'!1//.A/U!=/&!=5315!3'<%'02'3)!3-#0,1#$4+),-#-A&+D-:02!E)!
TPWHTP\)!

!

L51'&A%&-!wXM!L#..'-!w:!@FT\\B)!O3/.51#/0!50>!$&/41,!/=!75&#0'!6.5081/0#2!2-50/A521'&#5)!

?6&#0$'&M!J'4!^/&8)!!

!

!

!



2/#

&-J>/=!-69!K;.13/=)!

#
!

"#$%&'!])F*!i.'21&/0!7#2&/$&56,3!/=!5A%0>501!65&1#2.'3!A'.#'9'>!1/!A'!50!#2/35,'>&5.!

A521'&#/6,5$'!!6&/>%2'>!A-!1,'!J!31&5#0!.&/0,"-,-,,12*+O75$'3!6&/>%2'>!A-!C)!D&'2/!/=!1,'!
_?";:?!i.'21&/0!:#2&/32/6-!Q5A)!!

!



20#

!

!

!

"#$%&'!])(*!C,'!&'3%.13!/=!6.537#>!>#$'31#/0M!A-!=/%&!&'31&#21#/0!'0N-7'3)!

!



2!#

!

!

!

"#$%&'!])]*!C,'!&'3%.13!/=!1,'!65#&'>!LZ[\E]!93!J!31&5#0!$56H2./3#0$!'U6'&#7'01)!O0!1,'!

%66'&!50>!7#>>.'!650'.3!1,'!14/!>#=='&'01!.&/0,"-,-,,12!31&5#03!5&'!d%U156/3'>!1/6!50>!
A/11/7M!4,#.'!#0!1,'!A/11/7!650'.!1,'!31&5#03!5&'!2/765&'>!3#>'HA-H3#>')!C,'!1,&''!$563!#0!

1,'!A/11/7!650'.!@$56!pS3!TM!FG!50>!FWB!4'&'!.5&$'!'0/%$,!@]HP8AB!1,51!Z'&2%.53'!15<!453!

%3'>!1/!$'0'&51'!1,'!6&/>%21M!1,%3!1,'!3'65&51'!1&'517'01)!!

!



2,#

!

!

!

"#$%&'!])G!K!1-6#25.!50>!#02/02.%3#9'!&'3%.1!=/&!1,'!A#/#0=/&751#2!,#13!1'31#0$!+;Y!6&#7'&H

A53'>!6&/1/2/.!/%1.#0'>!#0!1,'!Y'3%.13!50>!I515!K05.-3#3!3'21#/0)!!

!

!



!"#

!

!
"#$%&'!()*!!+,,-./.'0!1&-.'#,!$'2!34-5#,$!.5-!/06/7',.8!#0',.#7/2!2/,'3!-9!7-,7',.&/.'0!:!14/$'!1&-.'#,8!92/,;'0!-,!.4'!2'9.!<=!

/!>-2'7%2/&!5'#$4.!2/00'&!/,0!-,!.4'!2'9.!<=!.4&''8!3'>#?@%/,.#./.#A'!BC+!3./,0/&03)!!!

!



!!#

D/<2'!()EF!G&-33!>'.&#73!9-&!.4'!:!3.&/#,!>'./$',->'!

"#$%&'! ()!*'#+,! ()!-#,',! ./0!*'#+!1'2034! 56+'!*'#+!1'2034!
C=,'74-H:! EIJ8KEI! IE8ILM8L*M! N(J! NIO!

!

D/<2'!()KF!+33'><2=!3./.#3.#73!9-&!.4'!:!3.&/#,!>'./$',->'!

.&&!762380! 1#90'!762380!

762380,! -#,',! 762380! -#,',! :;<! =)><?! 76/@!
(8((E! O)E*!P<! (8EII! O)EE!P<! E)M*!Q<! MJ)(OR! M)NE!

!

!



!$#

D/<2'!()(F!D4'!&'3%2.3!-9!7&-33?74'7;#,$!14/$'?&'2/.'0!S9/>!4#.3!/$/#,3.!.4'!G',</,;!,&!0/./</3')!!

4>>3'/&74!S9/>!4#.!&'$#-,!-9!/22H2/&$'H7.$! S9/>!4#.! S9/>!'A/2%'! .-14#.!-9!B2/3.T!3'/&74!-9!1"/>!4#.!&'$#-,!/$/#,3.!G',</,;!,&!! B2/3.T!'A/2%'!

UVNH7-,.#$LLLLEHE(KOKKHE(EOLMHENK! S"LENONF!CWDF!.&/,3$2=7-3=2/3'!CWD!0->/#,! *)ILX?LJ! YSHLEEM(((LIZ!2=.#7!.&/,3$2=7-3=2/3'![C=,'74-7-77%3!Y\JIL(]! L!

UVNH7-,.#$LLLLEHKJ(I*JHKJKMNMHKME!

S"LE*ELF!+>#0/3'HKF!:?/7'.=2>%&/>-=2?W?/2/,#,'!

/>#0/3'! ()*LX?EO!

YSHLEEM((EO(Z!:?/7.=2>%&/>-=2?W?/2/,#,'!/>#0/3'!![C=,'74-7-77%3!

Y\JIL(]! L!

UVNH7-,.#$LLLLKHJJJIKHJOJ*EHEE! S"L((IMF!P-<+^P-<W!9/>#2=! L)LLJ(! YSHLEEM(*EEKZ!4=1-.4'.#7/2!1&-.'#,!![C=,'74-7-77%3!Y\JIL(]! L!

UVNH7-,.#$LLLL(HEL(M(NHEL(EJMHELJ!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! K)MLX?LI! YSHLEEM(K***Z!S4/$'!#,.'$&/3'!9/>#2=!1&-.'#,![Y\JIL(]! L!

UVNH7-,.#$LLLL(HEL(M(NHEL(EJMHELJ!

D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!&'7-><#,/3'!

T'&a! L)LLLMI! YSHLEEM(K***Z!S4/$'!#,.'$&/3'!9/>#2=!1&-.'#,![Y\JIL(]! L!

UVNH7-,.#$LLLL(HEL(M(NHEL(EJMHELJ! D_G`LKKNMF!#,.'$&/3'H$&-,F!#,.'$&-,!#,.'$&/3'! L)LKI! YSHLEEM(K***Z!S4/$'!#,.'$&/3'!9/>#2=!1&-.'#,![Y\JIL(]! L!

UVNH7-,.#$LLLL(HEOMM*MHEOMN*MHEIJ!

D_G`LE***F!14$'H&'2H\_ENLMF!14/$'?/33-7#/.'0!

1&-.'#,8!\_ENLM!9/>#2=! L)LJ! YSHLEEM(KOKOZ!4=1-.4'.#7/2!1&-.'#,![Y\JIL(]! O)LLX?EL(!

UVNH7-,.#$LLLL(HKK*IELHKK*EKNHKNM! S"LLM*MF!S4/$'H2=3-b=>'F!14/$'!2=3-b=>'! E)ELX?L*! YSHLEEM(KOIIZ!>%&/>#0/3'!',0-2=3#,![Y\JIL(]! E)LLX?ENI!

UVNH7-,.#$LLLL(HKK*IELHKK*EKNHKNM!

S"LOJ(JF!D&/,3$2=7-3=2/3F!.&/,3$2=7-3=2/3'?2#;'!

0->/#,! L)LLNM! YSHLEEM(KOIIZ!>%&/>#0/3'!',0-2=3#,![Y\JIL(]! E)LLX?ENI!

UVNH7-,.#$LLLL(HJMNN*HJIMIEHIK! S"LLN(OF!C#,$2'?3.&/,0!<#,0#,$!1&-.'#,!9/>#2=! K)ILX?EE! YSHLEEM(K*KMZ!C#,$2'?3.&/,0!<#,0#,$!1&-.'#,![Y\JIL(]! E)LLX?IL!

UVNH7-,.#$LLLLNHKMM(*HKMKELHKK! D_G`LKKEOF!14/$'!7-,3'&A'0!4=1-.4'.#7/2!1&-.'#,! L)L(E! YSHLEEM(N(LKZ!4=1-.4'.#7/2!1&-.'#,![Y\JIL(]! N)LLX?EJN!

UVNH7-,.#$LLLL*HELO*KNHEL*JIJHEKL! S"LLK(MF!`'3-2A/3'F!&'3-2A/3'8!:!.'&>#,/2!0->/#,! L)L(K! YSHLEEM((JI(Z!>/7&-2#0'!+Bc!.&/,31-&.'&![Y\JIL(]! N)LLX?EOI!

UVNH7-,.#$LLLL*HK((M*HK(MLJH(L! S"EKKIMF!`-./A#&%3!USE!3.&%7.%&/2!1&-.'#,! L)LNI! YSHLEEM((IJ(Z!7=.-74&->'!7?**L![Y\JIL(]! K)LLX?EEL!

UVNH7-,.#$LLLL*H*MNNIHOLIMOHOJ! D_G`LKKNKF!14/$'!./#2!1&-.'#,!0->/#,! L)L(N! YSHLEEM((I(*Z!4=1-.4'.#7/2!1&-.'#,![Y\JIL(]! L)LLXdLL!

UVNH7-,.#$LLLL*HM((NJHMKEMOHELN! S"LK(OIF!B#$HKF!</7.'&#/2!_$?2#;'!0->/#,8!$&-%1!K! L)LLKO! YSHLEEM((JMIZ!.&/,32-7/3'!7->1-,',.!e#0c!![Y\JIL(]! L)LLXdLL!

UVNH7-,.#$LLLLOHELJ(JEHELJMK*HEEO! S"L(KN*F!S4/$'H2=3#3F!</7.'&#-14/$'!2=3#3!1&-.'#,! L)LMO! YSHLEEM(K(MMZ!c?14=7-'&=.4&#,!72/33!_!<'./!74/#,![Y\JIL(]! E)LLX?EKJ!

UVNH7-,.#$LLLLOHEEN(LLHEE(IL(HEK(! D_G`LEOJ(F!4-2#,HWW\F!14/$'!4-2#,8!WW?\!9/>#2=! L)LJO! eSHLLEKKNKE*)EZ!!c?14=7-'&=.4&#,!72/33!__!/214/!74/#,![C=,'74)))! ()LLX?ELK!

UVNH7-,.#$LLLLJHELOIONHELONIEHEEE! S"L*OOOF!"'23EF!"'23?E!1&-14/$'!1&-.'#,?2#;'! L)LNN! eSHLLEKKOLJ()EZ!!%,#A'&3/2!3.&'33!1&-.'#,!9/>#2=!1&-.'#,![C=,)))!!!!! ()LLX?JN!

UVNH7-,.#$LLLLIHEELIKJHELMOKKHEEL!

D_G`LE**NF!>/6-&H7/1H\QMJF!14/$'!>/6-&!7/13#0!

1&-.'#,8!\QMJ!9/>#2=! L)JJ! eSHLLEKKNLNE)EZ!!4=1-.4'.#7/2!1&-.'#,!C=,Y\JIL(HL(EI![C=,'74-)))! L!

UVNH7-,.#$LLLLIHEEJJNMHEE*OMKHEEI! S"LENONF!CWDF!.&/,3$2=7-3=2/3'!CWD!0->/#,! E)KLX?KN! eSHLLEKKNLNM)EZ!!2=.#7!.&/,3$2=7-3=2/3'![C=,'74-7-77%3!31)!Y\)))! L!

UVNH7-,.#$LLLLIHNKNMJHNENMOH(J! S"LJMLKF!G1*IF!$1*I?2#;'!1&-.'#,! L)L*! eSHLLEKK(MJ()EZ!!e79NI?2#;'!1&-.'#,![C=,'74-7-77%3!31)!Y\!JIL)))! L!

UVNH7-,.#$LLLLIHNKMOOHNK*(IH(I!

S"L*IJOF!D'&>#,/3'HG1+F!14/$'!.'&>#,/3'!2/&$'!

3%<%,#.!G1+! L)LO*! eSHLLEKK(MJN)EZ!!&%<&'0-f#,![C=,'74-7-77%3!31)!Y\!JIL(]!g&'9Z)))! K)LLX?OO!

UVNH7-,.#$LLLLMHKNNOLHK(OIJHKI!

S"LJ(*KF!S4/$'HP%HG/>F!</7.'&#-14/$'!P%!G/>!

2#;'!1&-.'#,! L)LEN! eSHLLEKK*I(M)EZ!!4=1-.4'.#7/2!1&-.'#,!C=,Y\JIL(HKEEO![C=,'74-)))!!!! K)LLX?EIL!

UVNH7-,.#$LLLLMHKMI*EHKMKI*H(N!

S"L*MKMF!S4/$'HGShF!14/$'!7/13#0!37/99-20#,$!

1&-.'#,!iGShj!3'&#,'!1'1.#0/3'! L)LLMM! eSHLLEKK*IN*)EZ!!4=1-.4'.#7/2!1&-.'#,!C=,Y\JIL(HKEKK![C=,'74-)))!!!! E)LLX?IN!

UVNH7-,.#$LLLLMH(LKNNH((INMH(O! S"LN*IKF!`'-A#&%3!3#$>/!c!7/13#0!1&-.'#,! L)K*! eSHLLEKK*INJ)EZ!!74&->-3->'!3'$&'$/.#-,!+DS/3'![C=,'74-7-77%3)))! L!

UVNH7-,.#$LLLLMHIEJMHJEMLHEL! S"LELEIF!GDSEHhBGF!GDSE^hBG! K)KLX?*M! eSHLLEKK*IEI)EZ!!GDS/3'!h<$X![C=,'74-7-77%3!31)!Y\!JIL(]!g&'9)))! L!

UVNH7-,.#$LLLELHOJOINHOI*MKH*J!

S"LE*ELF!+>#0/3'HKF!:?/7'.=2>%&/>-=2?W?/2/,#,'!

/>#0/3'! E)*LX?LI! eSHLLEKK(IKK)EZ!!4=1-.4'.#7/2!1&-.'#,!C=,Y\JIL(HLLMM![C=,'74-)))!!! L!

UVNH7-,.#$LLLELHIMNOHMOIMHEE! S"L(KN*F!S4/$'H2=3#3F!</7.'&#-14/$'!2=3#3!1&-.'#,! L)LLMN! eSHLLEKK(IO*)EZ!!C'&#,'!/7'.=2.&/,39'&/3'![C=,'74-7-77%3!31)!)))! ()LLX?E*I!

UVNH7-,.#$LLLEKHEKENIHEE(JIHEL!

S"LOIL*F!W/><0/H./#2H_F!</7.'&#-14/$'!2/><0/!./#2!

/33'><2=!1&-.'#,!_! L)LE*! eSHLLEKK*JM*)EZ!!/>#,-!/7#0!+Bc!.&/,31-&.'&!1'&#12/3>#7!1&-.')))! L!



!%#

D/<2'!()(!ic-,.#,%'0j#

UVNH7-,.#$LLLENHNIKE(HNJLI(H*E!

D_G`LKONKF!14/$'HffffF!%,74/&/7.'&#b'0!14/$'!

1&-.'#,! N)J! eSHLLEKK(JNO)EZ!!74/1'&-,'!1&-.'#,!a,/V![C=,'74-7-77%3!31)!Y\)))! L!

UVNH7-,.#$LLLEOHNKIN*HN(KN(HN*! S"LLN(OF!C#,$2'?3.&/,0!<#,0#,$!1&-.'#,!9/>#2=! K)(LX?KI! eSHLLEKK(IMN)EZ!!3#,$2'?3.&/,0'0!a:+?<#,0#,$!1&-.'#,![C=,'74-)))! E)LLX?JE!

UVNH7-,.#$LLLEMHEJMNJHEJKELHKE! S"L*OOOF!"'23EF!"'23?E!1&-14/$'!1&-.'#,?2#;'! *)NLX?EI! eSHLLEKK*(JO)EZ!!4=1-.4'.#7/2!1&-.'#,!C=,Y\JIL(HEO*(![C=,'74-)))!!!! ()LLX?E*O!

UVNH7-,.#$LLLKEHKOMIHNELEH(!

S"L((JNF!+:DF!14/$'!/,.#&'1&'33-&!1&-.'#,!Q#2+c!

0->/#,! L)LLKJ! YSHLLMILJ**E)EZ!!1%./.#A'!`'1+!1&-.'#,![`-3'-</7.'&!31)!PXaEM)))! ()LLX?EKO!

UVNH7-,.#$LLL(EHEMKHEHE! S"LLK(MF!`'3-2A/3'F!&'3-2A/3'8!:!.'&>#,/2!0->/#,! E)*LX?LM! eSHLLE*(EJNO)EZ!!&'7-><#,/3'![a#,-&-3'-</7.'&!34#</'!a"W!EK!k)))! E)LLX?KJ!

UVNH7-,.#$LLL(KH(LN(H(OMMHJ! S"LNNLNF!X`"F!X&9!3%1'&9/>#2=! K)ELX?(L! YSHLLKEJIKEN)EZ!!X&9!9/>#2=!1&-.'#,![W'1.-31#&/!#,.'&&-$/,3]!)))! O)LLX?EJ!

UVNH7-,.#$LLL*(H(JLLHKJOKH*!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! L)LLLEK! eSHLLEKILLK()EZ!!4=1-.4'.#7/2!1&-.'#,!S3=7S`59HEEKN![S3=74&-<)))!!!! O)LLX?K(!

UVNH7-,.#$LLLONHKJ*KHK*KKHN!

S"L*M(LF!S4/$'H+21+F!.&/,37&#1.#-,/2!&'$%2/.-&8!

+21+!9/>#2=! L)LNI! YSHLLM*JLJMJ)EZ!!4=1-.4'.#7/2!1&-.'#,![c'2'&#</7.'&!</';0-,',)))!!! E)LLX?KN!

UVNH7-,.#$LLLOIHEOIHEN(MHE!

D_G`LKKKNF!&'7-><HT'&cF!.=&-3#,'!&'7-><#,/3'!

T'&c! N)KLX?EL! eSHLL*M(J*(J)EZ!!14/$'!#,.'$&/3'!9/>#2=!3#.'!31'7#9#7!&'7-><#)))!! ()LLX?E*!

UVNH7-,.#$LLLOIHEOIHEN(MHE!

D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!&'7-><#,/3'!

T'&a! N)KLX?LO! eSHLL*M(J*(J)EZ!!14/$'!#,.'$&/3'!9/>#2=!3#.'!31'7#9#7!&'7-><#)))!! ()LLX?E*!

UVNH7-,.#$LLLOIHEOIHEN(MHE!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! K)LLX?E(! eSHLL*M(J*(J)EZ!!14/$'!#,.'$&/3'!9/>#2=!3#.'!31'7#9#7!&'7-><#)))!! ()LLX?E*!

UVNH7-,.#$LLLOIHKN(EH(LNIH(!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! O)ILX?L*! YSHLLME*MNKM)EZ!!3#.'?31'7#9#7!&'7-><#,/3'8!14/$'!#,.'$&/3'!9)))!!!!! O)LLX?EM!

UVNH7-,.#$LLLJIHK(O*HKMMKH*!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! E)OLX?LI! YSHLLIKLNLNO)EZ!!.=&-3#,'!&'7-><#,/3'!T'&c![`-3'-</7.'&!31)!C)))!!! O)LLX?I*!

UVNH7-,.#$LLLJIHK(O*HKMMKH*!

D_G`LKKKNF!&'7-><HT'&cF!.=&-3#,'!&'7-><#,/3'!

T'&c! E)MLX?NM! YSHLLIKLNLNO)EZ!!.=&-3#,'!&'7-><#,/3'!T'&c![`-3'-</7.'&!31)!C)))!!! O)LLX?I*!

UVNH7-,.#$LLLJIHK(O*HKMMKH*!

D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!&'7-><#,/3'!

T'&a! K)ILX?NL! YSHLLIKLNLNO)EZ!!.=&-3#,'!&'7-><#,/3'!T'&c![`-3'-</7.'&!31)!C)))!!! O)LLX?I*!

UVNH7-,.#$LLLJIHK(O*HKMMKH*! D_G`LKKNMF!#,.'$&/3'H$&-,F!#,.'$&-,!#,.'$&/3'! I)JLX?EL! YSHLLIKLNLNO)EZ!!.=&-3#,'!&'7-><#,/3'!T'&c![`-3'-</7.'&!31)!C)))!!! O)LLX?I*!

UVNH7-,.#$LLLJIHK(O*HKMMKH*! ! YSHLLIKLNLNO)EZ!!.=&-3#,'!&'7-><#,/3'!T'&c![`-3'-</7.'&!31)!C)))!!! O)LLX?I*!

UVNH7-,.#$LLLIJHKEJMHMIOH(!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! K)ILX?E*! YSHLLJIEEMLI)EZ!!#,.'$&/3'![`-3'-</7.'&!31)!+b5Q?(<]!g$<ZXaPJ)))! L)LLXdLL!

UVNH7-,.#$LLLIJHKKJHNIHE!

S"L*M(LF!S4/$'H+21+F!.&/,37&#1.#-,/2!&'$%2/.-&8!

+21+!9/>#2=! L)LLEJ! YSHLKK*J(KJ()EZ!!1%./.#A'!.&/,37&#1.#-,/2!&'$%2/.-&![`4-0-</7)))!!! M)LLX?E(!

UVNH7-,.#$LLELJHEJI(HKK*(HN! S"LJNINF!c-22/&F!14/$'!./#2!7-22/&!0->/#,! N)NLX?EN! YSHLLIO(IO*I)EZ!!14/$'!D/#2!c-22/&!0->/#,!1&-.'#,![B#b#-,#/!/)))! *)LLX?(O!

UVNH7-,.#$LLELJHKNKEHKJE(H*! S"LJNINF!c-22/&F!14/$'!./#2!7-22/&!0->/#,! K)(LX?KK! YSHLL(LNJIOE)EZ!!D/#2!7-22/&!0->/#,?7-,./#,#,$!1&-.'#,![C14#,)))! I)LLX?KN!

UVNH7-,.#$LLEEIHKKNHE(OMHE! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! K)*LX?EJ! YSHLK(OOON*I)EZ!!.&/,31-3/3'![`4-0-</7.'&!31)!c+c_+EN\E]!g$<Z)))! L!

UVNH7-,.#$LLEKEHEJ*EHK*OLHN! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! K)KLX?((! YSHLLME*MM*K)EZ!!.&/,31-3/3'![D4/2/33-<#%>!31)!`K+OK]!g$<ZXXD)))!!!! N)LLX?EJI!

UVNH7-,.#$LLEKEHNI*HEEI(HK! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! ()OLX?K(! YSHLLI**((EE)EZ!!#,.'$&/3'![`4-0-</7.'&/2'3!</7.'&#%>!eN_]!g$)))!! E)LLX?E*I!

UVNH7-,.#$LLE(*HEHJ(K! S"L**EIF!D-.#A#&%3!7-/.!1&-.'#,! N)NLXdLL! YSHLE(KJLNOKZ!7=.-74&->'!c![`4-0-</7.'&]! K)LLX?NK!

UVNH7-,.#$LLENLHK(M*HMLIHK! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! N)ELX?EE! YSHLKEEKLI*K)EZ!!P-<#2'!'2'>',.!1&-.'#,![C/2#1#$'&!>%7-3%3]!g)))!!!! L!

UVNH7-,.#$LLEN(HEK((HINJH(!

S"LOEMMF!S4/$'H./#2HKF!14/$'!>/6-&!./#2!1&-.'#,!

K! E)(LX?L*! YSHLLI(((*MN)EZ!!4=1-.4'.#7/2!1&-.'#,![P/&#.#>#</7.'&!/2;/2#1)))!!!EKM!!! K)LLX?(*!

! ! ! YSHLEILNJOM*)EZ!!4=1-.4'.#7/2!1&-.'#,![:#.&-31#,/!31)!+B?OKM?)))!!NO)O!! E)LLX?LN!

! ! !

$<Z+aaMN*OJ)EZ!!4=1-.4'.#7/2!1&-.'#,![%,7%2.%&'0!14/$'!P'0acP?

hcD)))! L)LLK!

!



$&#

D/<2'!()(!ic-,.#,%'0j#

UVNH7-,.#$LLEN(H(ONHEHE!

D_G`LEJOLF!./1'H>'/3HDSMLEF!14/$'!./#2!./1'!

>'/3%&'!1&-.'#,8!DSMLE!9/>#2=8!7-&'!&'$#-,! E)*LX?LM! YSHLEJJKOJJE)EZ!!./#2!1&-.'#,8!1/&.#/2![B/7#22%3!31)!WEiKLEKj]!!!! ()LLX?EE!

UVNH7-,.#$LLEO*HN(NHEHE!

S"LJNJEFS4/$'H:%EF!14/$'!a:+!1/7;/$#,$!

1&-.'#,!:%E! L)LK! eSHLLN(L(J*L)EZ!!_3-1',.',=2?0#14-314/.'!0'2./?#3->'&/3'8!.=1)))!!!E*M!!!! K)LLX?NO!

UVNH7-,.#$LLEJNHKLJ*HJIMHK! S"L((IMF!P-<+^P-<W!9/>#2=! E)(LX?NK! eSHJJEIJM)EZ!!>-<#2#b/.#-,!1&-.'#,![`-3'-</7.'&!0',#.&#9#7/,3)))!!!! L!

UVNH7-,.#$LLEM(HE((JHKEIOH(!

S"L((JNF!+:DF!14/$'!/,.#&'1&'33-&!1&-.'#,!

Q#2+c!0->/#,! L)LEM! YSHLLMIE*E(O)EZ!!.&/,31-3/3'![`-3'-A/&#%3!,%<#,4#<',3]!g$<ZX+)))!!! ()LLX?EIL!

UVNH7-,.#$LLEM(HE((JHKEIOH(! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! J)NLX?EL! YSHLLMIE*E(O)EZ!!.&/,31-3/3'![`-3'-A/&#%3!,%<#,4#<',3]!g$<ZX+)))!!! ()LLX?EIL!

UVNH7-,.#$LLEM(HK(OHJNKHE!

S"LOL*OF!D'&>#,/3'H*F!1%./.#A'!.'&>#,/3'8!

+DS/3'!3%<%,#.8!$1S?2#;'! L)LLEE! eSHOIKII()EZ!!.&/,31-3/3'![`-3'-</7.'&!0',#.&#9#7/,3!hc4!EEN])))!!! N)LLX?OI!

UVNH7-,.#$LLEM(HJ(MHEKKJHK! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! E)NLX?E(! eSHOIKII()EZ!!.&/,31-3/3'![`-3'-</7.'&!0',#.&#9#7/,3!hc4!EEN])))!! K)LLX?EEK!

UVNH7-,.#$LLEMJH*EHEJNKHE! S"L**O*F!C#14-HG1E*JF!3#14-A#&%3!G1E*J! J)K! YSHLLI***(OO)EZ!!>'.4=2?/77'1.#,$!74'>-./f#3!3',3-&=!.&/,30%7)))!!!! L!

UVNH7-,.#$LLEMMHKEOKHE*E*H(!

S"LMKMMF!P%?.&/,31-3HcF!P%!.&/,31-3/3'8!c?

.'&>#,/2! E)LLX?E(! eSHLLEEJL(ME)EZ!!12/3>#0!&'12#7/.#-,!#,#.#/.-&!1&-.'#,?2#;'!1)))!!! I)LLX?NK!

UVNH7-,.#$LLKOIHE(IIHNKOHK!

D_G`LKKKNF!&'7-><HT'&cF!.=&-3#,'!&'7-><#,/3'!

T'&c! O)JLX?EK! YSHLLMILMK*I)EZ!!#,.'$&/3'![`-3'-</7.'&!31)!PXaEM(]!g$<ZX+lN*)))!!!! K)LLX?ENM!

UVNH7-,.#$LLKOIHE(IIHNKOHK!

D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!

&'7-><#,/3'!T'&a! E)ELX?EL! YSHLLMILMK*I)EZ!!#,.'$&/3'![`-3'-</7.'&!31)!PXaEM(]!g$<ZX+lN*)))!!!! K)LLX?ENM!

UVNH7-,.#$LLKOIHE(IIHNKOHK!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! ()ILX?KE! YSHLLMILMK*I)EZ!!#,.'$&/3'![`-3'-</7.'&!31)!PXaEM(]!g$<ZX+lN*)))!!!! K)LLX?ENM!

UVNH7-,.#$LLKJEHENMLHELOIH(!

S"LJLKKF!S4/$'Hc_H&'1&F!</7.'&#-14/$'!c_!

&'1&'33-&!1&-.'#,! L)LLEJ! :BF!4#.!.-!5&-,$!7-,.#$!1-&.#-,! !

UVNH7-,.#$LLKJOHEMJEHILKHK! S"LENONF!CWDF!.&/,3$2=7-3=2/3'!CWD!0->/#,! L)LLOJ! eSHLLNOM(K(M)EZ!!2=.#7!>%&'#,!.&/,3$2=7-3=2/3'![`-3'-</7.'&!2)))!!!!! L)LLXdLL!

UVNH7-,.#$LLKI(HEHIKKHE!!!!

S"L(N(KF!`'2/f/3'^P-<#2#3/.#-,!,%72'/3'!

0->/#,! L)EO! eSHLLNKOKNKK)EZ!!D'f?2#;'!1&-.'#,![c'22%2-14/$/!2=.#7/!aCP!JN)))!!!! L)LLXdLL!

UVNH7-,.#$LLKMMHEKONHEMNLHK!

S"LJN**F!S3%F!14/$'!1-2/&#.=!3%11&'33#-,!

1&-.'#,! L)LE(! eSHLLK*KLN*E)EZ!!P'.4#-,#,'!3=,.4/3'![`4-0-</7.'&!314/'&-#0'3)))!!!! K)LLX?E(M!

UVNH7-,.#$LL(LKHEEIJHEN*OHK! S"L*MJ(F!G1NMF!G1NM?2#;'!S"L*MJ(!9/>#2=! *)KLX?EI! YSHLEIMEKJ(I)EF!4=1-.4'.#7/2!1&-.'#,![D4#->-,/3!31)!"B?O]! O)LLX?(E!

UVNH7-,.#$LL((NHK*JHEHE!

S"LOJO(F!P#,-&H./#2HmF!1&-14/$'!>#,-&!./#2!

1&-.'#,!m! L)LLIN! YSHLL*OEKNL*)EZ!!4=1-.4'.#7/2!1&-.'#,![`%'$'&#/!>-<#2#3]!g$<Z)))!!! K)LLX?KL!

UVNH7-,.#$LL(NOHEKELH(L*HK! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! K)OLX?KK! YSHLLIKIEJJ*)EZ!!.&/,31-3/3'![`-3'-A/&#%3!31)!DPEL(*]!g$<ZXaP)))!!!! K)LLX?EJE!

UVNH7-,.#$LL(JOHEHELM(HE!

D_G`LKKKNF!&'7-><HT'&cF!.=&-3#,'!&'7-><#,/3'!

T'&c! L)LLLE(! eSHLLIMJ*J(E)EZ!!_,.'$&/3'![S4/'-</7.'&!$/22/'7#',3#3!aCP!KOO)))!!! L)LLXdLL!

UVNH7-,.#$LL(JOHEHELM(HE!

D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!

&'7-><#,/3'!T'&a! L)LLEJ! eSHLLIMJ*J(E)EZ!!_,.'$&/3'![S4/'-</7.'&!$/22/'7#',3#3!aCP!KOO)))!!! L)LLXdLL!

UVNH7-,.#$LL(JOHEHELM(HE! D_G`LKKNMF!#,.'$&/3'H$&-,F!#,.'$&-,!#,.'$&/3'! L)LLL(*! eSHLLIMJ*J(E)EZ!!_,.'$&/3'![S4/'-</7.'&!$/22/'7#',3#3!aCP!KOO)))!!! L)LLXdLL!

UVNH7-,.#$LL(JOHEHELM(HE!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! ()(LX?E(! eSHLLIMJ*J(E)EZ!!_,.'$&/3'![S4/'-</7.'&!$/22/'7#',3#3!aCP!KOO)))!!! L)LLXdLL!

UVNH7-,.#$LL(IEHOMEHEILKHK! S"LOM*LF!an"EKM(F!S"LOM*L!9/>#2=! L)LNI! YSHLELNNENK()EZ!!1'1.#0'!+Bc!.&/,31-&.'&!3%<3.&/.'?<#,0#,$!1&o! L)LLXdLL!

UVNH7-,.#$LL(MJHMM(HE((EHN! D_G`LEOJ(F!4-2#,HWW\F!14/$'!4-2#,8!WW?\!9/>#2=! L)LLMO! YSHLLIKLJKO()EZ!!,#.&-$',!&'$%2/.-&=!1&-.'#,!S?__!E![`-3'-</7)))!!!! N)LLX?O*!

UVNH7-,.#$LLNEIHJ*OHEJ*EHK! S"LELEIF!GDSEHhBGF!GDSE^hBG! N)ILX?OO! YSHLKKJLLOEO)EZ!!GDS/3'!c$.+![h7'/,#7/%2#3!/2'f/,0&##]!!!!!!!!!!!!!! K)LLX?E**!

UVNH7-,.#$LLNEMHEJ*(HEKJEH(!

D_G`LKNEMF!cNH.&/`H1&-.'-F!14/$'^7-,6%$/2!

12/3>#0!c?N!.=1'!b#,7!9#,$'&!1&-.'#,8!D&/`!9/>#2=! L)LLLNO! YSHLLIKLJKEO)EZ!!>-2'7%2/&!74/1'&-,'!a,/Q![`-3'-</7.'&!31)!CQ)))!!!! I)LLX?IO!

UVNH7-,.#$LLN(IHEJKIHELNMHK!

D_G`LKKKNF!&'7-><HT'&cF!.=&-3#,'!&'7-><#,/3'!

T'&c! E)(LX?OE! YSHLLMILEJJL)EZ!!.=&-3#,'!&'7-><#,/3'!T'&a![h7'/,#7/%2#3!31)!)))!!!! ()LLX?ELN!

UVNH7-,.#$LLN(IHEJKIHELNMHK!

D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!

&'7-><#,/3'!T'&a! ()MLX?JN! YSHLLMILEJJL)EZ!!.=&-3#,'!&'7-><#,/3'!T'&a![h7'/,#7/%2#3!31)!)))!!!! ()LLX?ELN!



$'#

D/<2'!()(!ic-,.#,%'0j#
UVNH7-,.#$LLN(IHEJKIHELNMHK! D_G`LKKNMF!#,.'$&/3'H$&-,F!#,.'$&-,!#,.'$&/3'! *)NLX?(K! YSHLLMILEJJL)EZ!!.=&-3#,'!&'7-><#,/3'!T'&a![h7'/,#7/%2#3!31)!)))!!!! ()LLX?ELN!

UVNH7-,.#$LLN(IHEJKIHELNMHK!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! I)OLX?(M! YSHLLMILEJJL)EZ!!.=&-3#,'!&'7-><#,/3'!T'&a![h7'/,#7/%2#3!31)!)))!!!! ()LLX?ELN!

UVNH7-,.#$LL*EOH*OIHIHE!

D_G`LE**NF!>/6-&H7/1H\QMJF!14/$'!>/6-&!

7/13#0!1&-.'#,8!\QMJ!9/>#2=! N)I! YSHLLI***EMI)EZ!!>-2'7%2/&!74/1'&-,'!G&1X![`4-0-</7.'&/2'3!</)))!!!! J)LLX?IE!

UVNH7-,.#$LL*KOHEHEEJNHE!

S"LNNOOF!D'&>#,/3'H(F!14/$'!.'&>#,/3'!2/&$'!

3%<%,#.! K)KLX?N*! YSHLKKOMJMEK)EZ!!.'&>#,/3'![P/&#7/%2#3!31)!VWKLLM]!!!!!!!!!!!!!!!! L)LLXdLL!

UVNH7-,.#$LL*KOHEHEEJNHE!

D_G`LE*NJF!14/$'H.'&>HKF!14/$'!.'&>#,/3'8!

2/&$'!3%<%,#.8!SBCT!9/>#2=! E)ELX?K(! YSHLKKOMJMEK)EZ!!.'&>#,/3'![P/&#7/%2#3!31)!VWKLLM]!!!!!!!!!!!!!!!! L)LLXdLL!

UVNH7-,.#$LL*KOHEEJNHEOK(HK!

D_G`LE***F!14$'H&'2H\_ENLMF!14/$'?/33-7#/.'0!

1&-.'#,8!\_ENLM!9/>#2=!i9%&.4'&!3'/&74!3%$$'3.3!

c`_CS`?&'2/.'0j! *)JLX?KI! XDUO(NJN)EZ!!\_ENLM!9/>#2=!14/$'?/33-7#/.'0!1&-.'#,![S3'%0->-,)))!!!! K)LLX?N*!

UVNH7-,.#$LL*NJHE*MOHIM*H(! S"LN*IKF!!`'-A#&%3!3#$>/!c!7/13#0!1&-.'#,! K)LLXdLL! eSHLLIMJNIO*)EZ!!P'.4=2?/77'1.#,$!74'>-./f#3!1&-.'#,![S4/'-</)))!!! O)LLX?JL!

UVNH7-,.#$LL*MIHNOKHMO*H(!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! K)*LX?LJ! YSHLK(O*M*KN)EZ!!C#.'?31'7#9#7!&'7-><#,/3'!T'&a![c-,$&'$#</7.)))!!! *)LLX?EN*!

UVNH7-,.#$LLOLEHMENH(L(HK!

D_G`LKKEMF!14/$'H:21cH9/>F!1%./.#A'!14/$'!

7'22!5/22!1'1.#0/3'8!:21c^SOL!9/>#2=! L)LLNJ! YSHLLIKL*OIE)EZ!!,%72'-3#0'?.&#14-314/.'!0#14-314/./3'![`-3'-)))!!!! *)LLX?EKK!

UVNH7-,.#$LLOLIHEE*NHE*(JH(! S"LN*IKF!!`'-A#&%3!3#$>/!c!7/13#0!1&-.'#,! ()NLX?LK! YSHLLIKJLO*O)EZ!!4=1-.4'.#7/2!1&-.'#,!["2/A-</7.'&#/2'3!</7.')))!!!! K)LLX?JO!

UVNH7-,.#$LLOK*HEH(MEHE!

S"L((JNF!+:DF!14/$'!/,.#&'1&'33-&!1&-.'#,!

Q#2+c!0->/#,! L)LEJ! eSHLLJ*NJELM)EZ!!D&/,37&#1.#-,/2!&'$%2/.-&8!+&/c![B#<'&3.'#,#)))!!! E)LLX?EK!

UVNH7-,.#$LLO(KHE*E*HELILHN!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! *)MLX?E*! YSHLLM*JENE()EZ!!#,.'$&/3'![c'2'&#</7.'&!</';0-,',3#3]!g$<ZXQ)))!!!! N)LLX?OL!

UVNH7-,.#$LLOOLHKJ(HIO(HK! S"LIJO*F!>-&!.&/,37&#1.#-,!/7.#A/.-&!9/>#2=! L)LL(O! eSHLLIMJ*LIK)EZ!!B/7.'&#/2!>-<#2#b/.#-,!1&-.'#,!iP-<cj![S4/'-)))!!!! K)LLX?EKI!

UVNH7-,.#$LLOOLHI*LHENMEH(!

S"L(N(KF!`'2/f/3'^P-<#2#3/.#-,!,%72'/3'!

0->/#,! K)JLX?EN! eSHLLIMJ*LI()EZ!!D=1'!_U!3'7&'.-&=!1/.45/=8!U#&aK!7->1-,',.!i)))!!!! O)LLX?ENM!

UVNH7-,.#$LLOOLHI*LHENMEH(! S"L((IMF!P-<+^P-<W!9/>#2=! L)LLL*J! eSHLLIMJ*LI()EZ!!D=1'!_U!3'7&'.-&=!1/.45/=8!U#&aK!7->1-,',.!i)))!!!! O)LLX?ENM!

UVNH7-,.#$LLOONHKEIHELE*HE!

D_G`LEOOMF!14/$'HT;0TF!14/$'!%,74/&/7.'&#b'0!

1&-.'#,8!T;0T!9/>#2=! L)LE! eSHLLK*LENK()EZ!!";<P!9/>#2=!>'.4=2.&/,39'&/3'![P'.4=2-</7.'&)))!!!! N)LLX?(E!

UVNH7-,.#$LLJELHENNMHK*JHK!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! O)KLX?K(! YSHLLM*JLJM*)EZ!!#,.'$&/3'![c'2'&#</7.'&!</';0-,',3#3]!g$<ZXQ)))!!!! K)LLX?EOM!

UVNH7-,.#$LLJELHENNMHK*JHK!

D_G`LKKKNF!&'7-><HT'&cF!.=&-3#,'!&'7-><#,/3'!

T'&c! E)OLX?E(! YSHLLM*JLJM*)EZ!!#,.'$&/3'![c'2'&#</7.'&!</';0-,',3#3]!g$<ZXQ)))!!!! K)LLX?EOM!

UVNH7-,.#$LLJELHENNMHK*JHK!

D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!

&'7-><#,/3'!T'&a! O)KLX?E(! YSHLLM*JLJM*)EZ!!#,.'$&/3'![c'2'&#</7.'&!</';0-,',3#3]!g$<ZXQ)))!!!! K)LLX?EOM!

UVNH7-,.#$LLJELHENNMHK*JHK! D_G`LKKNMF!#,.'$&/3'H$&-,F!#,.'$&-,!#,.'$&/3'! K)ELX?LJ! YSHLLM*JLJM*)EZ!!#,.'$&/3'![c'2'&#</7.'&!</';0-,',3#3]!g$<ZXQ)))!!!! K)LLX?EOM!

UVNH7-,.#$LLJ*(H*KJHELN*HK! S"LLN(OF!C#,$2'?3.&/,0!<#,0#,$!1&-.'#,!9/>#2=! J)ELX?(M! YSHLLMIKJMO()EZ!!3#,$2'?3.&/,0'0!a:+?<#,0#,$!1&-.'#,![`4-0-</)))!!!! E)LLX?JN!

UVNH7-,.#$LLJOOHELELH*I*HK! D_G`LKJO(F!742/>=H37/9F!37/99-20#,$!1&-.'#,! L)LE(! YSHLLMILNNOI)EZ!!cN?0#7/&<-f=2/.'!+Bc!.&/,31-&.'&![h7'/,#7-2/)))!!!! ()LLX?JI!

UVNH7-,.#$LLJJMHKO(HEK**HE! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! ()JLX?EE! YSHLLMIL(JE()EZ!!.&/,31-3/3'![h7'/,#7-2/!</.3',3#3]!g$<ZX+lLK)))!! L)LLXdLL!

UVNH7-,.#$LLJJMHKO(HEK**HE!

S"LOL*OF!D'&>#,/3'H*F!1%./.#A'!.'&>#,/3'8!

+DS/3'!3%<%,#.8!$1S?2#'! L)LEJ! YSHLLMIL(JE()EZ!!.&/,31-3/3'![h7'/,#7-2/!</.3',3#3]!g$<ZX+lLK)))!! L)LLXdLL!

UVNH7-,.#$LLINMHKMOH*NHE! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! L)LLLJ*! YSHLLJE*(NII)EZ!!.&/,31-3/3'![P/&#,-</7.'&!/2$#7-2/]!g$<ZXaPN)))!!!! K)LLX?NM!

UVNH7-,.#$LLMLMHE(EMHJMKHK! S"LJK(KF!S%./.#A'!&'1!1&-.'#,!ian"ENKNj! L)LLJI! YSHLLMILEEML)EZ!!4=1-.4'.#7/2!1&-.'#,![h7'/,#7/%2#3!31)!\DccK)))!!!! O)LLX?J*!

UVNH7-,.#$LLM((HEHEKKJHE! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! ()OLX?KN! YSHLLI**J(IE)EZ!!.&/,31-3/3'![`4-0-</7.'&/2'3!</7.'&#%>!eN_]!)))!!! ()LLX?ENK!

UVNH7-,.#$LLMNOH(K(HEHE!

D_G`LEOELF!14/$'HhH:.'&>F!14/$'!&'12#7/.#-,!

1&-.'#,!h8!:?.'&>#,/2!0->/#,! L)LL*O! YSHLLMILKK(L)EZ!!P/&`!9/>#2=!.&/,37&#1.#-,/2!&'$%2/.-&![h7'/,)))!!!! N)LLX?*(!

#



$(#
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UVNH7-,.#$LLMIJHEHI*JHE!

!D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!

&'7-><#,/3'!T'&a! L)LNM! YSHLLMIELNJI)EZ!!4=1-.4'.#7/2!1&-.'#,![`-3'-</7.'&!31)!PXaEM()))!!!! L)LLXdLL!

UVNH7-,.#$LLMIJHEHI*JHE!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! *)KLX?EL! YSHLLMIELNJI)EZ!!4=1-.4'.#7/2!1&-.'#,![`-3'-</7.'&!31)!PXaEM()))!!!! L)LLXdLL!

UVNH7-,.#$LLMM*HON*HEHE! S"LENONF!CWDF!.&/,3$2=7-3=2/3'!CWD!0->/#,! I)ELX?LI!

eSHLLO*J(OML)EZ!D=1'_U!3'7&'.-&=!2=.#7!.&/,3$2=7-3=2/3'?2#;'!1&-.'#,!

[S4/'-</)))!! E)LLX?ELE!

UVNH7-,.#$LELLJHEHJJEHE!

D_G`LKKEIF!14$HD_G`LKKEIF!14/$'!7-,3'&A'0!

4=1-.4'.#7/2!1&-.'#,!B`L*MM! ()(LX?JL! YSHLLMIL((O()EZ!!4=1-.4'.#7/2!1&-.'#,![h7'/,#7/%2#3!31)!\DccK)))!!!! K)LLX?OE!

UVNH7-,.#$LELLJHJI(HEEINHK!

D_G`LKKEMF!14/$'H:21cH9/>F!1%./.#A'!14/$'!

7'22!5/22!1'1.#0/3'8!:21c^SOL!9/>#2=! K)NLX?OK! YSHLKKJLEIK*)EZ!!1'1.#0/3'![h7'/,#7/%2#3!/2'f/,0&##]!!!!!!!!!!!!!!!! J)LLX?NM!

UVNH7-,.#$LELEMHON*HEHE!

S"L*EEMF!D'&>#,/3'HNF!14/$'!.'&>#,/3'8!3>/22!

3%<%,#.! L)LKM! YSHLLIEJ(IIM)EZ!!>'.4=2?/77'1.#,$!74'>-./f#3!1&-.'#,![P/&#,-<)))!!! O)LLX?ELO!

UVNH7-,.#$LEL(NHEKNIHEHE!

D_G`LKONKF!14/$'HffffF!%,74/&/7.'&#b'0!14/$'!

1&-.'#,! L)LE! YSHLLJIE*OK*)EZ!!&#<-,%72'/3'![`-3'-</7.'&!31)!+b5Q?(<]!g$<ZX)))!!!! L)LLXdLL!

UVNH7-,.#$LEL*KHKINHEKNEHE! S"LIJJNF!!U``H:ncF!U``?:nc!0->/#,! L)LLEI! YSHLK(MEOOOJ)EZ!!aX+a^aX+\!<-f!4'2#7/3'![`4-0-</7.'&!7/13%2/.)))!!!! N)LLX?ENK!

UVNH7-,.#$LEELKHEHEKEJHE!

D_G`LEONNF!14/$'HSKHUF!14/$'!</3'12/.'!

/33'><2=!1&-.'#,!U! L)LLIJ! YSHLLIEJ*J(J)EZ!!.=1'!_U!3'7&'.#-,!1&-.'#,!`43![P/&#,-</7.'&!)))!!! L)LLXdLL!

UVNH7-,.#$LEELKHEHEKEJHE!

S"LNJEJF!S4/$'H</3'HUF!14/$'?&'2/.'0!

</3'12/.'!/33'><2=!1&-.'#,! *)NLX?K*! YSHLLIEJ*J(J)EZ!!.=1'!_U!3'7&'.#-,!1&-.'#,!`43![P/&#,-</7.'&!)))!!! L)LLXdLL!

UVNH7-,.#$LEELKHEHEKEJHE!

S"L*M*NF!S4/$'HGSaF!14/$'!2/.'!7-,.&-2!$','!a!

1&-.'#,! ()(LX?LJ! YSHLLIEJ*J(J)EZ!!.=1'!_U!3'7&'.#-,!1&-.'#,!`43![P/&#,-</7.'&!)))!!! L)LLXdLL!

UVNH7-,.#$LEELKHEHEKEJHE!

S"LOIMLF!S4/$'HP%HG1N*F!</7.'&#-14/$'!P%!

G1N*!1&-.'#,! L)LK(! YSHLLIEJ*J(J)EZ!!.=1'!_U!3'7&'.#-,!1&-.'#,!`43![P/&#,-</7.'&!)))!!! L)LLXdLL!

UVNH7-,.#$LEELMHEIOHEKLIHK!

S"L*IJOF!D'&>#,/3'HG1+F!14/$'!.'&>#,/3'!

2/&$'!3%<%,#.!G1+! M)(LX?*O! eSHLL(MO(OOM)EZ!!S4/$'!.'&>#,/3'!G1+![Q'.-$%2-,#7#$',#%>!A%2$)))!!!! N)LLX?E(N!

UVNH7-,.#$LEEKIHO*JHEHE!

S"LIKJ(F!S&#>Hm,H`#<<-,F!b#,7?<#,0#,$!0->/#,!

-9!1&#>/3'?4'2#7/3'! L)LEN! eSHOIKLMJ)EZ!!a:+!1&#>/3'![`-3'-</7.'&!0',#.&#9#7/,3!hc4!EEN])))!!!! ()LLX?EEJ!

UVNH7-,.#$LEE(EHE(MHNNEHE!

D_G`LE**NF!>/6-&H7/1H\QMJF!14/$'!>/6-&!

7/13#0!1&-.'#,8!\QMJ!9/>#2=! L)EE! YSHLLMIL(LO*)EZ!!1&-2#1-1&-.'#,!0#/7=2$2=7'&=2!.&/,39'&/3'![h)))!!! E)LLX?EJ!

UVNH7-,.#$LEEN(HIN*HKE(HE! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! *)MLX?KN! eSHLLNOMLLOL)EZ!!#,.'$&/3'![`-3'-</7.'&!2#.-&/2#3!h74!ENM]!g&)))!!! K)LLX?ENO!

UVNH7-,.#$LEKLJHEEJIHJMJH(! S"LKOOEF!"#7F!"#7^ahc!9/>#2=! N)MLX?EL! YSHLKLK(LKLE)EZ!!0'/.4?-,?7%&#,$!1&-.'#,![+7#0-A-&/f!31)!P`?C)))!!! E)LLX?KE!

UVNH7-,.#$LEKIOHEH(IKHE! S"LLN(OF!C#,$2'?3.&/,0!<#,0#,$!1&-.'#,!9/>#2=! L)LLII! YSHLLIKJLEIE)EZ!!4=1-.4'.#7/2!1&-.'#,!["2/A-</7.'&#/2'3!</7.')))!!!! K)LLX?J*!

UVNH7-,.#$LE(KOHE(MHIEMHE!

S"LJNJEF!S4/$'H:%EF!14/$'!a:+!1/7;/$#,$!

1&-.'#,!:%E! J)(LX?LI! eSH(**KIM)EZ!!1%./.#A'!14/$'!.'&>#,/3'!2/&$'!3%<%,#.![`4-0-</)))!!! E)LLX?EO!

UVNH7-,.#$LE(KOHIKEHEE(OHK!

S"L*IJOF!D'&>#,/3'HG1+F!14/$'!.'&>#,/3'!

2/&$'!3%<%,#.!G1+! N)MLX?E(! eSHLL(MO(OOM)EZ!!S4/$'!.'&>#,/3'!G1+![Q'.-$%2-,#7#$',#%>!A%2$)))!!! *)LLX?KI!

UVNH7-,.#$LE(*MHEHMKKHE!

S"LKOOEF!"#7F!"#7^ahc!9/>#2=!ip"#2/>',./.#-,!

_,0%7'0!<=!c/>1pj! K)NLX?EO! B+\IMINO)EZ!!7'22!9#2/>',./.#-,!1&-.'#,![%,7%2.%&'0!</7.'&#%>]!!!!!! K)LLX?ENI!

UVNH7-,.#$LE(JKHEEE(HEIOHE! S"LELEIF!GDSEHhBGF!GDSE^hBG! E)ELX?NJ! YSHLLIKOMK(K)EZ!!GDS/3'!c$.+!["2/A-</7.'&#/2'3!</7.'&#%>!+Wc?)))!!!!! L)LLXdLL!

UVNH7-,.#$LENLEHEHO(IHE! S"LELEIF!GDSEHhBGF!GDSE^hBG! L)L(*! YSHLLIEJNELO)EZ!!0#$%/,=2/.'!7=72/3'![P/&#,-</7.'&!>/,$/,-f=0)))!!!! K)LLX?EJN!

UVNH7-,.#$LEN(*HELIJHJ(EH(!

D_G`LKKKNF!&'7-><HT'&cF!.=&-3#,'!&'7-><#,/3'!

T'&c! L)LLL*J! YSHLLN*(LNEN)EZ!!#,.'$&/3'![B%&;4-20'&#/!13'%0->/22'#]!g$<ZXa)))!!! K)LLX?LM!

UVNH7-,.#$LEN(*HELIJHJ(EH(!

!D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!

&'7-><#,/3'!T'&a! L)LN*! YSHLLN*(LNEN)EZ!!#,.'$&/3'![B%&;4-20'&#/!13'%0->/22'#]!g$<ZXa)))!!! K)LLX?LM!

UVNH7-,.#$LEN(*HELIJHJ(EH(! D_G`LKKNMF!#,.'$&/3'H$&-,F!#,.'$&-,!#,.'$&/3'! L)LLO(! YSHLLN*(LNEN)EZ!!#,.'$&/3'![B%&;4-20'&#/!13'%0->/22'#]!g$<ZXa)))!!! K)LLX?LM!

UVNH7-,.#$LEN(*HELIJHJ(EH(!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! *)MLX?LM! YSHLLN*(LNEN)EZ!!#,.'$&/3'![B%&;4-20'&#/!13'%0->/22'#]!g$<ZXa)))!!! K)LLX?LM!

UVNH7-,.#$LENO*HMNHELJOHE!

S"LLK(MF!`'3-2A/3'F!&'3-2A/3'8!:!.'&>#,/2!

0->/#,! L)L(M! YSHLKLIMNOEM)EZ!!O?14-314-9&%7.-;#,/3'![Y#,-$&/03;='22/!13=74)))!!!! L)LLXdLL!



$)#

D/<2'!()(!ic-,.#,%'0j#

UVNH7-,.#$LE*EIHEEJHEHE!

S"LJLKKF!S4/$'Hc_H&'1&F!</7.'&#-14/$'!c_!

&'1&'33-&!1&-.'#,! L)LO*! YSHLKEELL(NN)EZ!!D&/,37&#1.#-,/2!&'$%2/.-&!+$2`8!W/7_!9/>#2=!)))!!! N)LLX?EN!

UVNH7-,.#$LE*N*HIOMHEL*NHK!

D_G`LKKKNF!&'7-><HT'&cF!.=&-3#,'!&'7-><#,/3'!

T'&c! L)LLLEM! YSHLLMILEJJL)EZ!!.=&-3#,'!&'7-><#,/3'!T'&a![h7'/,#7/%2#3!31)!)))!!! N)LLX?E(!

UVNH7-,.#$LE*N*HIOMHEL*NHK!

!D_G`LKKK*F!&'7-><HT'&aF!.=&-3#,'!

&'7-><#,/3'!T'&a! E)KLX?LJ! YSHLLMILEJJL)EZ!!.=&-3#,'!&'7-><#,/3'!T'&a![h7'/,#7/%2#3!31)!)))!!! N)LLX?E(!

UVNH7-,.#$LE*N*HIOMHEL*NHK!

S"LKIMMF!S4/$'H#,.'$&H:F!14/$'!#,.'$&/3'8!:?

.'&>#,/2!C+P?2#;'!0->/#,! K)ILX?LJ! YSHLLMILEJJL)EZ!!.=&-3#,'!&'7-><#,/3'!T'&a![h7'/,#7/%2#3!31)!)))!!! N)LLX?E(!

UVNH7-,.#$LE**LHNK(HEHE!

D_G`LKKE*F!14/$'H741H$1IF!14/$'!7-,3'&A'0!

4=1-.4'.#7/2!1&-.'#,8!14#XEK*!$1I!9/>#2=! E)LLX?KM! YSHLLMIL((*N)EZ!!4=1-.4'.#7/2!1&-.'#,![h7'/,#7/%2#3!31)!\DccK)))!!!! E)LLX?(O!

UVNH7-,.#$LE**LHNK(HEHE!

S"L*E(*F!S4/$'H7-,,'7.HEF!S4/$'!$1O?2#;'!

4'/0?./#2!7-,,'7.-&!1&-.'#,! L)LLLON! YSHLLMIL((*N)EZ!!4=1-.4'.#7/2!1&-.'#,![h7'/,#7/%2#3!31)!\DccK)))!!!! E)LLX?(O!

UVNH7-,.#$LE**LHMNKHOELHK! S"L*LO*F!S4/$'H7/13#0F!14/$'!7/13#0!9/>#2=! ()MLX?(L! YSHLLMIL((*()EZ!!14/$'!7/13#0!1&-.'#,![h7'/,#7/%2#3!31)!\DccK)))!!!! K)LLX?ON!

UVNH7-,.#$LE**LHMNKHOELHK!

D_G`LE**NF!>/6-&H7/1H\QMJF!14/$'!>/6-&!

7/13#0!1&-.'#,8!\QMJ!9/>#2=! M)MLX?NI! YSHLLMIL((*()EZ!!14/$'!7/13#0!1&-.'#,![h7'/,#7/%2#3!31)!\DccK)))!!!! K)LLX?ON!

UVNH7-,.#$LE*OKHEH(MOHE!

D_G`LKNEMF!cNH.&/`H1&-.'-F!14/$'^7-,6%$/2!

12/3>#0!c?N!.=1'!b#,7!9#,$'&!1&-.'#,8!D&/`!9/>#2=! J)OLX?LO! YSHLLMILE(IE)EZ!!>-2'7%2/&!74/1'&-,'!a,/Q![h7'/,#7/%2#3!31)!\)))!!!! I)LLX?JO!

UVNH7-,.#$LE*ILHENIHELN(HE! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! M)*LX?KK! eSHLLEEJL(ME)EZ!!12/3>#0!&'12#7/.#-,!#,#.#/.-&!1&-.'#,?2#;'!1)))!!!! *)LLX?ELM!

UVNH7-,.#$LEOLLHELKLHEHE!! S"LINOKF!c/&>-A#&%3!7-/.!1&-.'#,! L)LIJ! YSHLLIKLJEMO)EZ!!/&$#,=2?.`:+!3=,.4'./3'![`-3'-</7.'&!31)!CQK)))!!!! L)LLXdLL!

UVNH7-,.#$LEOLJHEH(MI! S"LLMJMF!`'-A#&%3H7/13#0! E)*LX?LK! YSHLEE*(J*L(Z!4=1-.4'.#7/2!1&-.'#,![`%'$'&#/!311)!DPELNL]!! I)*LX?LK!

UVNH7-,.#$LEOLIHEHELKKHE! S"LO(KKF!S4/$'H:#,\F!14/$'!1&-.'#,!:#,\! L)LLEE! YSHLLJ(*LJJI)EZ!!7=.-3#,'!0'/>#,/3'![P/&#,-</7.'&!31)!XWBEJ]!)))!!!! J)LLX?E(O!

UVNH7-,.#$LEO(JHOMJHELKOH(! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! E)MLX?L*! XGlONKEJ)EZ!!#,.'$&/3'!7/./2=.#7!3%<%,#.![+7#0#.4#-</7#22%3!31)))!!!! K)LLX?IN!

UVNH7-,.#$LEOO(HKJMHIOLHK! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! N)ILX?EK! eSHLLIMJK*KM)EZ!!.&/,31-3/3'![W'#3#,$'&/!>'.4=2-4/2#0#A-&/,3!)))!!!! J)LLX?MM!

UVNH7-,.#$LEOJ*H(JNHEHE!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! M)MLX?L*! YSHLLI**NEK*)EZ!!#,.'$&/3'![`4-0-</7.'&/2'3!</7.'&#%>!eN_]!g$)))!!! ()LLX?EM!

UVNH7-,.#$LEJEOHEHELLJHE! S"LN*IKF!!`'-A#&%3!3#$>/!c!7/13#0!1&-.'#,! L)NK! YSHLLMIL(KEM)EZ!!74&->-3->'!3'$&'$/.#-,!1&-.'#,!CPc![h7'/,#7/)))!!!! E)LLX?(L!

UVNH7-,.#$LEJ*(HMMKHEIHE!

D_G`LKKKNF!&'7-><HT'&cF!.=&-3#,'!&'7-><#,/3'!

T'&c! L)LKN! YSHLLMILKJOL)EZ!!1%./.#A'!9/..=?/7#0??c-+!2#$/3'![h7'/,#7/%2#)))!!!! E)LLX?ENI!

UVNH7-,.#$LEJJ*HEHK(JHE! S"LLM*MF!S4/$'H2=3-b=>'F!14/$'!2=3-b=>'! ()OLX?EL! YSHLLJJMMIE*)EZ!!S4/$'?&'2/.'0!2=3-b=>'![S'2/$#</7/!<'&>%0',3)))!!!! J)LLX?KJ!

UVNH7-,.#$LEJINHEHMIMHE!

S"LK(OIF!B#$HKF!</7.'&#/2!_$?2#;'!0->/#,8!$&-%1!

K! L)*O! YSHLLIEJ*KJE)EZ!!4=1-.4'.#7/2!1&-.'#,![P/&#,-</7.'&!>/,$/,-f=)))!!!! L)LLXdLL!

UVNH7-,.#$LEIN(HEH*JNHE! S"L**O*F!C#14-HG1E*JF!3#14-A#&%3!G1E*J! L)LL*J! YSHLK(O*M*K*)EZ!!S2/3>#0!&'12#7/.#-,!&'$#-,!a:+?<#,0#,$!1&-.')))!!!! E)LLX?EEJ!

UVNH7-,.#$LEI*EH(KOHMJEHK!

S"L*M*NF!S4/$'HGSaF!14/$'!2/.'!7-,.&-2!$','!a!

1&-.'#,! L)LLLEO! YSHLLIEJ*M(I)EZ!!.=1'!_U!3'7&'.#-,!1&-.'#,!`43![P/&#,-</7.'&!)))!!!! ()LLX?E(K!

UVNH7-,.#$LEIIIHMOLHOINH(!

D_G`LEOELF!14/$'HhH:.'&>F!14/$'!&'12#7/.#-,!

1&-.'#,!h8!:?.'&>#,/2!0->/#,! L)L(K! YSHLLI*OEIMN)EZ!!P/&`!9/>#2=!.&/,37&#1.#-,/2!&'$%2/.-&![`%'$')))!!!! K)LLX?KK!

UVNH7-,.#$LEMILHEHOENHE! S"LLOO*F!&A'F!#,.'$&/3'!7-&'!0->/#,! K)KLX?EM! YSHLL(EOJOOM)EZ!!#,.'$&/3'!7-&'!0->/#,!1&-.'#,![B&'A%,0#>-,/3)))!!!! O)LLX?MN!

UVNH7-,.#$LKLEEHJJNHEHE!

S"LMLJJF!S4/$'?P%BHcF!P%!B!.&/,31-3#.#-,!

1&-.'#,8!c!.'&>#,/2! L)LLJ(! YSHLKKOMMMML)EZ!!92/$'22#,![h7'/,#7/%2#3!/2'f/,0&##]!!!!!!!!!!!!!!!! E)LLX?ELO!

UVNH7-,.#$LKLIEH**(HEHE!

S"LKOOEF!"#7F!"#7^ahc!9/>#2=!ip"#2/>',./.#-,!

_,0%7'0!<=!c/>1pj! L)LEO! YSHLKKJLLLJE)EZ!!c->W!9/>#2=!2#1-1&-.'#,![h7'/,#7/%2#3!/2'f/,)))!!!! ()LLX?IO!

UVNH7-,.#$LKLIJHOKNHEHE!

S"LL*IMF!S4/$'H#,.'$&/3'F!3#.'?31'7#9#7!

&'7-><#,/3'8!14/$'!#,.'$&/3'!9/>#2=! L)LON! YSHLLJIEKMLN)EZ!!$2>mi3`:+j?#,/7.#A/.#,$!:DS/3'![`-3'-</7.'&!)))!!!! E)LLX?OL!

UVNH7-,.#$LKE(IHEHII*HE!

S"LME*IF!P-.c"F!</7.'&#-14/$'!DN!P-.+8!c?

.'&>#,/2! L)LK*! YSHLLIKJEI*K)EZ!!1-2=14-314/.'!;#,/3'!["2/A-</7.'&#/2'3!</7.')))!!!! L)LLXdLL!

UVNH7-,.#$LKENIHOMOHIIE! S"LI(MIF!S/&A-A#&%3!7-/.!1&-.'#,!USE! *)JLX?LK! YSHLKKJKI*(IZ!4=1-.4'.#7/2!1&-.'#,!["-,0#,#7%&A/./!3'0#>#3]! *)LLX?E*!
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0*'%'5-!$*!&#'!4$..5'!0-!&#'!.+(3!2$&#!0*51!+!#+*.#'5.!-5+%#5$;#&=!B04'!J5$;#&!/'+4%K6!%,:#!

+%! 4'&+;'*04$:%6! +('! )02'(-,5! +*.! .$--,%'6! 2#'('+%! 0&#'(%6! 5$3'! XGY6! +('! -0:,%'.! +*.!

$*&'*%'=!950*'6!2'!:+*!0*51!5$;#&!,)!+!%4+55!(';$0*!0-!&#'!<$(+5!.+(3%)+:'=!C&!$%!0*51!&#(0,;#!

&#'! :0*:'(&'.! '--0(&! 0-! &#'! 4+*16! &#+&! &#'! 'R&'*&! +*.! %#+)'! 0-! &#'! %)+:'! 4+1! /':04'!

3*02*=!!
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!
955'(%!P6!M0(+(,!G6!7,#+$4'!MA6!A'*'O'!P6!B050*'*30!86!A+(('(0-G+*0%+!a6!94+**!Y6!

B,55$<+*!MA!SN\HIW=!B$*;5'-:'55!+*.!)0),5+&$0*!5'<'5!<$(+5!$*-':&$0*!.1*+4$:%!
('<'+5'.!/1!)#+;'ECBD6!+!4'&#0.!&0!<$%,+5$O'!$*&(+:'55,5+(!+*.!-(''!<$(,%'%=!
8#./1'#9$#32-*:/%1'0/'-';"!120!NI\[@NIHb=!

!
70,5+&0<!B6!D0.'%!96!7+$!`6!M+*.#+*+!86!`$,!M6!7'0(+!Y6!B$40*%!Y?6!c$44'(51!B6!M$55'(!aE!

SN\\^W=!"(0)$%4!%2$&:#$*;!$*!+'1,$3$--2!/+:&'($0)#+;'!.'-$*'%!+!-+4$51!0-!.$<'(%$&1@
;'*'(+&$*;!('&(0'5'4'*&%=!<23(1$!3410!^d[@^bH=!

!
M$&(+!Y76!G#,(:#!QM!SHVVVW=!C*!%$&,!50:+5$O'.!+4)5$-$:+&$0*!+*.!:0*&+:&!(')5$:+&$0*!0-!4+*1!

$*.$<$.,+5!789!405':,5'%=!<(%-$/%*=%/,)*>$)$21%&!!"56378!'I^@'IV=!
!
X+(%0*%!Ya6!A('$&/+(&!M6!`04+%!M?6!G+(5%0*!G9!SN\HHW=!F:'+*!&$4'@%'($'%!('<'+5%!

(':,(($*;!%'+%0*+5!)+&&'(*%!0-!<$($0)5+*3&0*!.1*+4$:%!$*!&#'!*0(&#2'%&'(*!B+(;+%%0!
B'+=!?&$*@!:8*A'(1#2-!90!NdI@Nb^=!
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:;;<$=(>!?10!@A,BC!DE,A+A.BFAG-!B-H!.G-.*-F,BFAG-!

!
"G-.*-F,BFAG-!G+!IA,E/!/BJDC*!KAFL!DGCM*FLMC*-*!NCM.GC!5;<O70!

!
• X(')+('!&#'!<$(+5!%+4)5'!0-!$*&'('%&6!$='=!/1!)(0)#+;'!$*.,:&$0*!0(!$*-':&$0,%!51%$%6!0(!
'*<$(0*4'*&+5!%+4)5'=!!C&!$%!#'5)-,5!&0!3'')!&(+:3!0-!&#'!<05,4'%!0-!51%+&'!S4'+%,('!2#'*!
)('))$*;!%+4)5'%W!%0!10,!.0*K&!#+<'!&0!4'+%,('!<05,4'%!5+&'(=!M+3'!%,('!&0!:#':3!&#+&!&#'!
<$(,%'%!+('!)('%'*&!+*.!:0,*&!&#'!+/,*.+*:'!/1!BeAY!Q05.!/'-0('!)(0:''.$*;=!
• G'*&($-,;'!+&!V_\\!R!;!-0(!H\!4$*!&0!('40<'!:'55!.'/($%!
• X005!51%+&'%!$-!*':'%%+(1!+*.!\=N!f4!-$5&'(!S4+1!/'!*':'%%+(1!&0!.0!%'>,'*&$+5!-$5&(+&$0*!
5$3'!H!f46!\=^!f4!&#'*!\=N!f4!-0(!5+(;'!<05,4'%!0(!:,5&,('%!2$&#!50&%!0-!.'/($%W=!
• M'+%,('!<05,4'!0-!51%+&'g%+4)5'!S$-!*0&!+5('+.1!3*02*W=!!9..!%0.$,4!:#50($.'!&0!HM!
-$*+5!:0*:'*&(+&$0*!SNV=N!;!8+G5g_\\!45W=!!B2$(5!&0!4$R=!
• 78+%'gY8+%'!.$;'%&!&0!('40<'!+*1!*0*@'*:+)%$.+&'.!S$='=!*0*@<$(+5W!*,:5'$:!+:$.%h!!Yi@H!
78+%'6!N=_!f5g45!+*.!Y8+%'!F*'!\=H!f5g45!0-!51%+&'!
• 7$;'%&!+&!(004!&'4)6!H!#0,(=!!
• "+3'!&#'!)005'.!51%+&'%!+*.!+..!X051'&#15'*'!Q51:05!+&!H\j!2&g<05!S$='=!H\!;!$*!H\\!45W=!!
k%'!XPQ![\\\!-0(!%4+55!<$(,%'%!+*.!XPQ!b\\\!-0(!5+(;'(!<$(,%'%=!
• 7$%%05<'!&#'!XPQ!:04)5'&'51!,%$*;!+!%&'($5'!%&$(!/+(!S0(!/1!%#+3$*;W=!!X0,(!&#'!<$(+5!
%+4)5'!2$&#!XPQ!$*&0!&#'!.'%$('.!:'*&($-,;'!/0&&5'%!+*.!('-($;'(+&'!&#'!%+4)5'%6!0*!$:'!-0(!+&!
5'+%&!&20!#0,(%=!!F<'(*$;#&!$%!/'&&'(=!A'!%,('!&0!4+(3!&#'!/0&&5'%!&0!3*02!2#'('!&#'!<$(+5!
)'55'&!2$55!/'=!
• G'*&($-,;'!&#'!%+4)5'%!+&!V_\\!R!;!+&!^lG!R!N\!4$*=!
• 9%)$(+&'!&#'!%,)'(*+&+*&!2$&#!+!%&'($5'!X+%&',(!)$)'&&'=!!C*<'(&!+*.!.(+$*!-0(!%'<'(+5!
4$*,&'%=!
• Y'@%,%)'*.!&#'!<$(+5!)'55'&!$*!I\\@_\\!f5!0-!&#'!+))(0)($+&'!.$5,'*&!S,%,+551!%&'($5'6!\=N!
f4!-$5&'('.!9B?!-0(!4+($*'!<$(,%'%W=!!`'&!&#'!)'55'&!%0+3!-0(!+))(0R!H!#0,(6!/'!%,('!&0!+5%0!
&#0(0,;#51!2+%#!&#'!%$.'%!0-!&#'!/0&&5'!&0!('&($'<'!+%!4+*1!<$(,%'%!+%!)0%%$/5'=!
• X5+:'!&#'!('%,%)'*.'.!<$(,%'%!$*!+!:5'+*!&,/'!S%$O'!.')'*.%!0*!&0&+5!<05,4'W=!G04/$*'!
2$&#!+*!'>,+5!<05,4'!0-!:#50(0-0(46!<0(&'R!;'*&51!-0(!I\!%':0*.%=!G'*&($-,;'!+&!I\\\!R!;!-0(!
H\!4$*=!
• 9%)$(+&'!&#'!+>,'0,%!)#+%'!S&0)6!:0*&+$*%!10,(!<$(,%'%6!&#'!XPQ!;0'%!2$&#!&#'!
:#50(0-0(4W!
• G#':3!&#'!)(':$)$&+&'.!<$(,%'%!+;+$*!/1!BeAY=!!95%0!'*,4'(+&'!#'('6!:+*!:+5:,5+&'!10,(!
)'(:'*&!(':0<'(1=!!
• X,($-1!&#'!<$(,%'%!,%$*;!+!G'%$,4!G#50($.'!.'*%$&1!;(+.$'*&=!$-!$*.$:+&'.=!
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:;;<$=(>!?60!PG,JBJAH*!*QF,B.FAG-!G+!IA,BC!=$:!
!
<QF,B.F!=$:!+,GJ!@A,E/*/!G,!OR:S/!B+F*,!;<O!D,*.ADAFBFAG-0!

!
• !T*B/E,*!FL*!IGCEJ*!G+!FL*!;<O!DE,A+A*H!IA,E/UOR:!/BJDC*V!(F!A/!E/EBCCM!2WW!XC!
B+F*,!FL*!;<O!/F*D!YEF!A/!/GJ*FAJ*/!JG,*!A+!/BJDC*/!B,*!DGGC*HV!
• !:HH0!WV1!IGCEJ*!6T!R,A/8!WV2!IGCEJ*/!WV2T!<=R:8!1!IGCEJ*!G+!+G,JBJAH*!B-H!6!
XC!G+!1W!JNUJC!NCM.GN*-!D*,!JACCACAF*,!G+!/BJDC*V!RLA/!/F*D!E/EBCCM!-**H/!FG!Y*!HG-*!A-!
B!12!JC!.*-F,A+EN*!FEY*!FG!B..GJJGHBF*!FL*!IGCEJ*/!,*ZEA,*HV!
• !C*:,/+&'!+&!(004!&'4)!-0(!I\!4$*%=!S%04'&$4'%!40('!789!$%!(':0<'('.!2$&#!$*:,/+&$0*!
+&![_lG6!.'&'(4$*'!2#+&!20(3%!/'&&'(!-0(!10,(!%+4)5'%W=!
• !9..!N!<05,4'%!0-!(004!&'4)!H\\j!'&#+*05!
• !G'*&($-,;'!+&!HN6\\\!()4!R!N\!4$*!&0!)(':$)$&+&'!&#'!789=!!9%)$(+&'!&#'!%,)'(*+&+*&!+*.!
.(+$*=!
• !?+%#!)'55'&!2$&#!d\j!'&#+*05!R!N=!Y'%,%)'*.!$*!I[I=_!f5!0-!"P=!
• !"(+*%-'(!&#'!789!&0!H=_!45!:'*&($-,;'!&,/'=!9..!HV=N!f5!H\j!B7B!+*.!H=V!f5!0-!N\!4;g45!
)(0&'$*+%'!m=!!X5+:'!$*!+!IdlG!2+&'(!/+&#!R!H!#0,(=!
• !9..![^=H!f5!_M!8+G5!+*.!4$R6!9..!_H=I!f5!0-!G"9Ag8+G5!%05,&$0*!S%''!(':$)'!+&!'*.6!&#$%!
%05,&$0*!$%!<'(1!<$%:0,%!%0!/'!:+('-,5!)$)'&&$*;W=!X5+:'!$*![_lG!2+&'(!/+&#!R!H\!4$*=!
• X5+:'!&#'!%+4)5'!$*!+!)#+%'@50:3!;'5!&,/'!S%#0,5.!/'!+!&0&+5!<05,4'!0-!_\\!f5W!9..!'>,+5!
<05,4'!:#50(0-0(4!S_\\!f5W6!%&$(!SC!,%'!+!*''.5'!&0!%&$(!&#'!;'5W!+*.!%#+3'!&0!4$R!2'55!+*.!
:'*&($-,;'!+&!4+R!%)''.!$*!4$:(0-,;'!R!^!4$*=!
• 9%)$(+&'!&#'!%,)'(*+&+*&!+*.!),&!$*!-('%#!)#+%'@50:3!&,/'=!9..!'>,+5!<05,4'!0-!
)#'*05g:#50(0-0(4!SN_\!f5!0-!'+:#W!6!4$R!+*.!:'*&($-,;'!R!^!4$*=!
• "(+*%-'(!&0!+*0&#'(!-('%#!;'5@50:3!&,/'=!9..!'>,+5!<05,4'!0-!:#50(0-0(4!+;+$*6!4$R!+*.!
:'*&($-,;'!^!4$*=!9%)$(+&'!+*.!4'+%,('!%,)'(*+&+*&=!
• 9..!\=d!<05,4'%!0-!:05.!$%0)(0)+*056!4$R!;'*&51=!G'*&($-,;'!$*!&#'!:05.!S,%'!('-($;'(+&'.6!
)('@:005'.!:'*&($-,;'W=!7':+*&g+%)$(+&'!&#'!%,)'(*+&+*&=!
• ?+%#!2$&#!H!<05,4'!d\j!'&#+*056!%)$*!+;+$*6!_!4$*=!9%)$(+&'!&#'!+5:0#05!:+('-,551!+*.!
+5502!&#'!)'55'&!&0!+$(!.(1!-0(!H\@H_!4$*,&'%=!
• Y'%,%)'*.!$*!.'%$('.!<05,4'!0-!!7C!2+&'(!+*.!:#':3!>,+*&$&1g>,+5$&1!2$&#!8+*0.(0)=!
!

"R:[U$B"C!/GCEFAG-0!7$%%05<'!^=H!;!8+G5!$*!b\!45!7C!2+&'(!S0(!N=\_!;!$*!^\!45W=!9..!H\!;!S_!;W!
G"9A!2#$5'!%&$(($*;=!D'+&!&0![_lG!&0!.$%%05<'6!&#'*!/($*;!<05,4'!&0!H\\!45!S_\!45W=!
!
;,GF*A-B/*!\0!C%!)(')+('.!$*!/,--'(!$*!&#'!5'-&@#+*.!-(''O'(!$*!&#'!'*O14'!/0R=!"#+2!+#'+.!0-!
&$4'=!"#'('!$%!,%,+551!%04'!)(':$)$&+&$0*6!4$R!2'55!S*0&!<0(&'R6!$&K%!+*!'*O14'W!/'-0('!,%'=!C-!10,!
*''.!&0!4+3'!40('6!&#'!(':$)'!$%!$*!&#'!B+4/(003!4+*,+5=!
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!
:;;<$=(>!?40!RGFBC!=$:!*QF,B.FAG-!+,GJ!CB,N*]/.BC*!.MB-GYB.F*,ABC!.ECFE,*!

!
B&')%!^@_!+('!&+3'*!-(04!9,%,/'5!$3*2-7*B#0(&!X(0&0:05%!$*!M05':,5+(!A$050;16!nX(')+(+&$0*!
0-!X5+*&!789!,%$*;!G"9Ao!S)=!N@H\W!+*.!%&')%!d@H\!+('!&+3'*!-(04!&#'!78'+%1!A500.!Z!
"$%%,'!D+*./003=!B)':$+5!&#+*3%!&0!7(=!9*.1!M$55+(.!-0(!$*%)$(+&$0*=!!
!
!

H= B&+(&$*;!2$&#!pN_\45!S0(!40('6!0(!5'%%W!0-!#$;#@.'*%$&1!:,5&,('6!:'*&($-,;'!
H_4$*!+&!_\\\!R!;!+&!(004!&'4)'(+&,('!$*!+*!+:$.!2+%#'.!:'*&($-,;'!/0&&5'=!

N= 7':+*&!0--!%,)'(*+&+*&!/,&!('&+$*!'*0,;#!5$>,$.!&0!)$)'&&'!,)!&#'!:'55!)'55'&!+*.!
&(+*%-'(!$*&0!+!_\45!-+5:0*!&,/'=!?'$;#!&#'!)'55'&=!

I= Y')'+&'.51!%*+)!-(''O'!+*.!&#+2!&#'!)'55'&!/1!#05.$*;!&#'!/0&&04!0-!&#'!-+5:0*!
&,/'!$*!5$>,$.!*$&(0;'*=!!

^= 9..!S^45g;(+4!0-!)'55'&W!0-!)('2+(4'.!G"9A!'R&(+:&$0*!%05,&$0*!S%''!*'R&!)+;'!
-0(!(':$)'WU!4$R!&#0(0,;#51!+*.!$*:,/+&'!pH#(!$*!+![_°G!2+&'(!/+&#6!4$R$*;!
0::+%$0*+551=!!

_= 9..!H!<05,4'!0-!N^hH!:#50(0-0(4g$%0+415!+5:0#056!4$R!/1!$*<'(%$0*!+*.!
:'*&($-,;'!_!4$*!+&!d_\\!R!;!+&!^°G=!"#'!('%,5&!2$55!/'!+!:5'+(!+>,'0,%!&0)!5+1'(!
+*.!+!;(''*!:#50(0-0(4!/0&&04!5+1'(!2$&#!+!&#$:3!)(0&'$*!-$54!+&!&#'!$*&'(-+:'=!

[= X$)'&&'!0--!&#'!:5'+(!+>,'0,%!&0)!5+1'(6!:0*%'(<+&$<'51!+<0$.$*;!&#'!)(0&'$*!-$546!
+*.!&(+*%-'(!&0!+!H_45!)#+%'@50:3!&,/'=!M$R!2$&#!+!%&'($5'!%&$(@*''.5'=!G'*&($-,;'!
_!4$*!+&!H_\\!R!;!+&!(004!&'4)'(+&,('=!"#'!)#+%'!50:3!;'5!5+1'(!2$55!-0(4!0<'(!
&#'!+>,'0,%!5+1'(6!%0!+!)$)'&&'!4,%&!/'!,%'.!&0!:+('-,551!),*:#!&#(0,;#!+*.!
2$&#.(+2!&#'!+>,'0,%!5+1'(=!S8Ah!"#$%!)#+%'@50:3!%&')!4+1!/'!,**':'%%+(1W!

d= SA';$*!B&')!N!0-!nX,($-$:+&$0*!0-!"0&+5!789!-(04!9*$4+5!"$%%,'%o!$*!&#'!78'+%1!
A500.!Z!"$%%,'!D+*./003W!9..!H\j!/1!<05,4'!0-!X(0&'$*+%'!m!S:0*:qW!+*.!
$*:,/+&'!rH#(!+&!_[°G6!4$R$*;!0::+%$0*+551=!!

b= s0(&'R!2'55=!9..!H!<05,4'!0-!A,--'(!9`6!<0(&'R=!9..!H!<05,4'!H\\j!P&#+*056!
<0(&'R=!!

V= X$)'&&'!&#'!4$R&,('!-(04!%&')!b6!!d\\f5!+&!+!&$4'6!$*&0!+!78'+%1!M$*$!%)$*!
:05,4*!)5+:'.!$*!+!N45!:055':&$0*!&,/'=!G'*&($-,;'!-0(!H!4$*!+&![\\\!R!;=!7$%:+(.!
-502!&#(0,;#!+*.!('50+.!0*&0!&#'!:05,4*=!7')'*.$*;!0*!&#'!%&+(&$*;!<05,4'!
-(04!%&')!b6!&#$%!%&')!2$55!(')'+&!H\@N\!&$4'%=!!

H\= G0*&$*,'!2$&#!%&')!_!0-!&#'!9*$4+5!"$%%,'%!)(0&0:05!-(04!)=I\!0-!&#'!78'+%1!
A500.!Z!"$%%,'!D+*./003=!"#'!-$*+5!'5,&$0*!$*!%&')!d!%#0,5.!/'!)'(-0(4'.!2$&#!
H\\f5!0-!)('2+(4'.!"P!/,--'(!+-&'(!_!4$*,&'%!0-!(004!&'4)'(+&,('!$*:,/+&$0*!
0*!&#'!4'4/(+*'=!!!

!
!
!
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"R:[!*QF,B.FAG-!/GCEFAG-!
]Nj!S2g<W!G"9A!)02.'(!
@H\\4M!"($%@G56!)D!b!
@N\4M!P7"96!)D!b!
@H=^M!8+G5!
@+.],%&!<05,4'!&0!H\45!2$&#!*,:5'+%'!-(''!2+&'(!
@\=Nf4!-$5&'(!!
@C44'.$+&'51!/'-0('!,%'!+..!Nj!N@4'(:+)&0'&#+*05!
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!
:;;<$=(>!?30!;,GFG.GC!+G,!D,GF*A-!A/GCBFAG-!G+!CB,N*]/.BC*!$!DLBN*!A-HE.FAG-!

!
"#$%!)(0&0:05!$%!-0(!:0*:'*&(+&$*;!+*.!'R&(+:&$*;!<$(+5!)(0&'$*6!%,/%'>,'*&!&0!&#'!ns$(+5!
X,($-$:+&$0*!+*.!G0*:'*&(+&$0*o!)(0&0:056!+&&+:#'.!+%!9))'*.$R!H!&0!&#$%!&#'%$%=!ttt!.'*0&'%!
(':044'*.'.!')$-5,0('%:'*:'!:#':3)0$*&=!
!

H= D+<$*;!$*:,/+&'.!&#'!\=Nf4@-$5&'('.!<$(+5!%+4)5'!2$&#!XPQ![\\\!SH\j!2g<W!
0<'(*$;#&!+&!^lG!$*!_\\45!+:$.@2+%#'.!:'*&($-,;'!/0&&5'6!:'*&($-,;'!&#'!%+4)5'%!
+&!V_\\!R!;!+&!^lG!-0(!N\4$*=!!

N= 9%)$(+&'!0--!&#'!%,)'(*+&+*&!2$&#!+!%&'($5'!X+%&',(!)$)'&&'6!#05.$*;!&#'!/0&&5'!+&!
+*!+*;5'6!)'55'&!,)=!C*<'(&!+*.!.(+$*!&#'!:'*&($-,;'!/0&&5'!-0(!%'<'(+5!4$*,&'%=!!

I= Y'%,%)'*.!&#'!<$(+5!)'55'&%!2$&#!'*0,;#!\=Nf4@-$5&'('.!BM!/,--'(!%,:#!&#+&!&#'!
&0&+5!<05,4'!)005'.!+:(0%%!+55!/0&&5'%!$%!p[45!0-!BM!S'=;=!N45!)'(!/0&&5'!$-!&20!
/0&&5'%!2'('!,%'.W=!

^= C*:,/+&'!&#'!)'55'&!+&!(004!&'4)'(+&,('!-0(!uH#(!S0%:$55+&0(!(':044'*.'.=!
tttSHhH\\!.$5,&$0*!(':044'*.'.W!

_= 9..!%&'($5'!H=d;g45!G%G5!&0!&#'!p[45!0-!BM!&0!/($*;!&#'!.'*%$&1!&0!H=H_;g45!
[= C*!+!:5'+(!A':34+*!k5&(+@E,;'v!&,/'!/,$5.!.'*%$&1!;(+.$'*&!,%$*;!%&'($5'6!\=Nf4@

-$5&'('.!.'*%$&1!-(+:&$0*%!+%!-05502%h!N45!R!H=d;g45U!N45!R!H=_;g45U!N45!R!
H=I;g45=!7'*%$&1!/0,*.+($'%!%#0,5.!/'!<$%$/5'=!

d= `0+.!&#'!.'*%$&1@+.],%&'.6!BM!<$(+5!%,%)'*%$0*!0*&0!&#'!G%G5!;(+.$'*&!SC!
(':044'*.!,%$*;!+!2$.'@40,&#'.!H\\\45!)$)'&&'!&$)W=!k%'!2+%&'!G%G5!&0!
:0,*&'(/+5+*:'!+*0&#'(!&,/'!&0!2$&#$*!\=\H;(+4%=!!

b= k%$*;!&#'!B2"$^\!(0&0(6!:'*&($-,;'!+&!NV6\\\()4!-0(!I#(%!+&!N\lG!
V= Q'*&51!('40<'!&#'!&,/'!+*.!:5'+*!&#'!/0&&04!2$&#!P&F#!
H\= ?$&#!H\!0(!40('!%&'($5'!4$:(0-,;'!&,/'%!0)'*!+*.!)('@5+/'55'.!$*!%'>,'*&$+5!

0(.'(6!)5+:'!&#'!k5&(+@E,;'v!&,/'!$*!+!%&+*.!+*.!),*:&,('!&#'!/0&&04!0-!&#'!&,/'!
2$&#!+*!HbQ!*''.5'=!

HH= G055':&!\=_@H45!0-!.(+$*+;'!$*!'+:#!4$:(0-,;'!&,/'=!tttSHhN\\!.$5,&$0*!
(':044'*.'.W!

HN= C*&0!+!)('@:0*.$&$0*'.!E50+&@9@`1O'(!QN!SB)':&(,4!`+/%6!Y+*:#0!704$*;,'O6!
G9h!%''!4+*,+5!-0(!:0*.$&$0*$*;!$*%&(,:&$0*%W!:04/$*'!&#'!&20!0(!&#(''!G%G5!
.(+$*+;'!-(+:&$0*%!2$&#!&#'!#$;#'%&!<$(+5!&$&'(=!!

HI= 7$+51O'!&#'!-$55'.!E50+&@9@`1O'(!.$+51%$%!/,--'(!S%''!(':$)'!/'502W!0<'(*$;#&=!70!+!
/,--'(!:#+*;'!+-&'(!+))(0R$4+&'51!&#'!-$(%&!#0,(=!!

!
80&'h!&#'!.$+51%$%!%&')%!4+1!/'!,**':'%%+(1!+&!&#'!'R)'*%'!0-!<$(+5!50%%=!C&!4+1!/'!)0%%$/5'!
&0!)(0:''.!.$(':&51!&0!:'*&($-,;+5!:0*:'*&(+&$0*!0-!&#'!#$;#!<$(+5!&$&'(!G%G5@:055':&'.!
-(+:&$0*%=!
!



%+#

H^= "(+*%-'(!&#'!-,55!:0*&'*&%!0-!&#'!E50+&@9@`1O'(!/1!)$)'&&'!$*&0!+*!94$:0*!k5&(+@
H_!G'*&($-,;+5!E$5&'(!2$&#!+!_\37+!:,&0--=!ttt!

H_= G'*&($-,;'!&#'!94$:0*!-$5&'(!$*!+!-$R'.!+*;5'!(0&0(!+&!_6\\\!R!;!-0(!H_4$*6!2$&#!&#'!
-$5&'(!)+*'5!0($'*&'.!&+*;'*&$+551!&0!&#'!:$(:,4-'('*:'!0-!&#'!(0&0(=!Y')'+&!,*&$5!
&0&+5!:0*:'*&(+&'!<05,4'!$%!pH\\f5=!!

!
80&'h!&#'!<$(+5!:0*:'*&(+&'!:+*!/'!%&0('.!0<'(*$;#&6!/,&!&#'!)(0&'$*!;'5!%#0,5.!/'!(,*!+%!
%00*!+%!)0%%$/5'=!"#'!-05502$*;!%&')%!+('!&+$50('.!&0!&#'!8,X9QP!A$%@"($%!)(':+%&!B7B@X9QP!
;'5!2$&#!H\!2'55%!R!H44!&#$:3*'%%!S2'55!:+)+:$&1!pI\f5W=!
!

H[= E0(!'<'(1!N\f5!0-!<$(+5!:0*:'*&(+&'!#+(<'%&'.!$*!%&')!H_6!+..!df5!0-!^R`7B!/,--'(!
+*.!If5!0-!H\RY'.,:&+*&!-0(!+!&0&+5!<05,4'!0-!I\f5!)'(!2'55=!C*:,/+&'!&#'!4$R&,('!
+&!d\lG!-0(!H\4$*=!S"#'!M+(3HN!5+..'(!.0'%!*0&!('>,$('!+*1!+..'.!('+;'*&%!0(!
)(')+(+&$0*!+*.!4+1!/'!+..'.!&0!&#'!8,X9QP!;'5!.$(':&51W=!

Hd= `0+.!'+:#!I\f5!+5$>,0&!$*&0!+!2'55=!`'+<$*;!+!/5+*3!5+*'!/'&2''*!'<'(1!8)#+;'!
+*.!*0*@8)#+;'!%+4)5'=!

Hb= E$55!&#'!8,X9QP!;'5!($;!2$&#!pb\\45!0-!(,**$*;!/,--'(!S%''!/'502W=!Y,*!&#'!;'5!
-0(!+))(0R$4+&'51!^_!4$*,&'%!2$&#!:,(('*&!+*.!<05&+;'!%)':$-$'.!/1!8,X9QP!
4+*,-+:&,('(!S`$-'!"':#*050;$'%6!Q(+*.!C%5+*.6!8eW=!

HV= Y'40<'!&#'!;'5!-(04!&#'!($;=!k%$*;!+!%&'($5'!/5+.'!:(+:3!&#'!)5+%&$:!:+%$*;!+&!&#'!
:0(*'(%!+*.!&#'*!+50*;!&#'!%'+4%=!F*&0!+!:5'+*!;5+%%!)+*'6!('40<'!&#'!;'5!-(04!
&#'!:+%'=!!

N\= B&+$*!+*.!.'%&+$*!&#'!;'5!2$&#!B1)(0!Y,/1!X(0&'$*!B&+$*v!+::0(.$*;!&0!
4+*,-+:&,('(%!%)':$-$:+&$0*%!S`$-'!"':#*050;$'%6!Q(+*.!C%5+*.6!8eW=!

!
!
!
=ABCM/A/!/GCEFAG-!A-N,*HA*-F/!D*,!1!CAF*,!5D,*DB,*!6!CAF*,/!D*,!HABCM/A/!A-!/*DB,BF*!1!
CAF*,!.MCA-H,A.BC!Y*B^*,7!
]H!5$&'(!M$55$i!2+&'(!
@H\!4M!8+G5!
@_\!4M!0-!"($%@DG5!
@H\!4M!0-!M;G5!
!
)E--A-N!YE++*,!D*,!1!CAF*,!
@V_\45!0-!M$55$i!2+&'(!
@_\45!0-!N\R!:0*:'*&(+&'.!MFXB!(,**$*;!/,--'(!!
!
!


	University of South Florida
	Scholar Commons
	January 2014

	Investigating the Diversity of Single-Stranded DNA Bacteriophages in Marine Environments
	Max Stephen Hopkins
	Scholar Commons Citation


	MH etd submission

